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A MODERN BOILER SHOP.

The design of a factory for building steam boilers and
doing the kind of sheet-metal work allied thereto iz not as
intricate a problem as that of most other lines of manufac
ture. There were some interesting features, however, con-
nected with the building of a recent plant that may be of
service to others. As an illustration of a modern factory
of this kind the following dezeription of the Heine Safety
Boiler Company's new shop at St Louis, Mo, iz presented,

tion of the site. There was just about enough material to
fill in as much of the lot as was required for immediate use,
leaving a congiderable area for the future disposition of
cinders, ete. The stream was straightened in two places.
A large municipal trunk sewer will soon be built along its
course, after which the entire area will be available for such
use as may be desired

A reinforced buttressed concrete retaiming wall, with a

I F1G. 1L.—CENERAL YIEW OF THE ¥EW SHOFPS OF THE HEINE SAFETY BOILER COMPANY, 8T, LOUIS, MO,

LOCATION, GENERAL ARRANGEMEMT AND TYFE OF BUILDING.

The property on which the shop is located lies at the
intersection of East Marcus avenue and the West Belt of
the Terminal Railway, a double-track main line. In shape
it is a trapezoid, one end being perpendicular to the sides,
the other being at an angle of about 45 degrees. The
four sides are, respectively, 250, 512, 771 and B3 fect; an
area of 6% acres. It is along the oblique side that the
railroad passes, Marcus avenue being the boundary of the
short side, A small stream runs approximately along the
railway property line (Fig. 4).
ground sloped from an elevation at the creelk bank of 24
feet above city datum to 67 feet at the inner cormer. The
grade was fixed at 47 feet, that being the elevation of the
railway tracks. To prepare the ground for building it was
necessary to excavate the higher and fll in the lower por-

The original surface of the

:;uznx-um:n height of 10% feet above grade at.the corner and
stepped down on the end and side, following the slope of
the hill, is built 4 feet inside the property line, =0 as to
keep the wide footings within the site. This wall forms a
part of the end and side of one of the buildings,

The buildings consist of a main shop, flange shop {which
ig & wing of the main shop), power house, toilet and wash
house, oil house and general office, totaling about 24 acres
of Hoor space. The relative locations are shown on Fig. 4.

The shape of the property made the location of 1l]é switch
conpections simple and eonvenient. They enter with long
radii curves, becoming tangents parallel to the buildings
belore reaching them. At present there are two switches.
one of which enters the main shop and iz the shipping
traclk; the other patees alongside of the main shop hetween
it and the flange shop and power house, and is the receiv-
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Fic. 1.—ATEEL FRAMEWORE OF MIDDLE AND 5IDE RAYS, WITH THE FLANCE SHOP AND POWEE HOUSE AT THE RIGHT.

track. It is anticipated that another switch will be

placed along the opposite side of the main building when
conditions demand. A 1oo-ton. g42-foot extra heavy Howe
track scale is located on the railway right of way near the
connection to the main track

The office building s on the opposite Side of the property
facing AMlarcus avenue, far enough away to avoid serious
interference from the noises of the shop

In general the raw material is received at the far end of
the large building, that being the storage space. During
the manufacturing processes it pasges without reversal to

rI1G, 3.—SPECIAL TRANSVERSE CRANEWAY FOR RECEIVING MATERIALS,

the opposite end, where the completed boilers are stored and
shipped. Tubes, not heing needed until boilers are assembled,
are received and stored at this end. The whole floor area of
both the main and flange shops 15 served by large or amall
traveling eranes, while a 24-inch gage Koppelindustrial railway
completely encircles the structure with eonnections in the in-
terior, s0 that the handling of material of all kinds may
be carried on with the least expenditure of time and cnergy.
A roadway leads from Marcus avenue into the receiving
end of the main building, A portion of the interior of this
building is partitioned off for a machine shop to do the little
work of that nature required in the manufacturing processes,

and to care for the ordinary repairs and maintenance of the
plant,

Three sources of power for the operation of the equipment
are used, electric, hydraulic and pneumatic. All the gen-
erating machinery iz located in the power house, which is
placed in close proximity to the hydraulic and pneumatie
tools, in order to reduce the length of the transmission lines,
saving both in first cost, frictional losses and maintenance.
The great majority of the tools are electric driven, by indi-
vidual Wagner motors wherever practicable,

It 15 helieved that the buildings as erected are amply large
for some vears of growth; so they are built with permanent
ends, but, when conditions demand, the main shop may be
extended toward the railway and the flanpe shop toward
Marcus avenue. Also a3 wing or separate buildings can be
built along the road end of the lot as an extension of the
main shop

As far as practicable all water iz saved, to effect which a
drainage system 15 provided, into which all rain water from
the roofs as well as the clean waste from manufacturing
processes 15 discharged. This system discharges into a large
cement-lined cistern, 20 feet diameter by 20 feet deep, near
the power house, As the only souree of water supply is
from the city mains, this arrangement effects a very appre-
ciable economy.

The several buildings are all of the same general type, all
structural details being standardized as far as practicable.
At the outset it was determined to eliminate the fire hazard,
and to build durably, and vet have a maximum of natural
light in the interior, which meant large window space. Steel-
frame structures, with outside walls of brick and reinforeed
concrete slab roofs, were accordingly adopted, with full-
length monitors in the middle, in order to obtain additional
light and ventilation, About 75 percent of the vertical areas
exclusive of the retaining walls are glass. One size of
window pane is used throughout, this being a commercial
size, 12 inches by 16 inches. The advantage of this will be
appreciated when it is understood there are over 22,000 panes
in the several buildings. Wood is used only for window and
daor frames and doors, and the machine-shop floor.

CONSTRUCTION OF THE MAIN SHOP.

This building is 450 feet long by 143 feet wide for 250 feet
of its length and 180 feet for the remaining 200 feet. Tt is
of this latter part that the retaining walls form one side and
end. The narrow portion iz divided into three longitudinal
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bays, the middle one being 6o feet wide and the other two
gide ones 41%% feect. The increase to 1Bo feet is made by the
addition of a fourth bay of 37 feet. The design of the steel
frame follows standard practice, being calculated for the
dead and live loads imposed by the roof and traveling cranes,
lhe.rum-.-a_'r's for which are g-inch I-beam: hung to the
lower chords of the roof trusses, with the exception of the
large craneway, which is carried directly on columns. The
roof trusses are spaced 1214 feet centers, carried on the
columns forming the bays. The columns of the central bay
are spaced 25 feet centers longitudinally, 6o feet transversely,
and carry the 25-ton traveling craneway. The spacing of
the trusgzes thus provides stiffeners at the center points of
the main crane runway and provides spans of only 1234

and of the same construction. The middle sash is stationary;
the upper and lower sashes are arranged so that they can
be raised and lowered vertically. They counterbalance each
other through steel chains over special pulleys at the top of
the window frames, so that by raising the lower sash any
degree of opening of the windows from nothing to two-
thirds is verv easily and conveniently accomplished by one
man, and from the floor level. The windows over the retain-
ing wall at the rear end and side are arranged s0 as to
utilize as much of the space between the top of the wall and
the roof trusses as iz practicable.

Both sides of the monitor are practically all window space,
there being two rows of sashes which are each 3 feet 5 inches
by 5 feet 10 inches in size. The lower row of sashes is sta-

Troperty Liza :l-%luk’- Faetolning Wall

Tadustrial Kallway l
il i LA — -
|
Main Shop
J500 Lomg T404)% 18058 Wide

Ludesirial Bailway..

Qliee
H-IU‘:I. 1‘TI-D
Proporty Lime 250-81;

Marous Ave,

O\

%

Fi&. $.—0ENMERAL FLAWN OF THE WORES.

feet for the support of the smaller runways in the side bays.
‘The roof of the middle bay iz 14 feet higher than that of the
side bays, thus forming the monitor in which the principal
crane runs (Fig. 2). About the middle of the side, toward
the power house, is the riveting tower, 100 feet long by 24
feet wide, its roof being 55 feet above the floor. The steel
work of this tower is framed into that of the building proper.
The cutside walls are of brick with concrete footings, and
completely enclose the outer steel columns. The outside
columns carrying the trusses of the fourth bay rest on the
retaining wall, which also serves as a foundation for the
brick walls that elose the end and side of the building at
these points, Practically all the windows in the walls are
o fect 8 inches wide by 17 feet 5 inches in height, this being
the standard size for all buildings. The stone sills of the
windows are 3 feet 2 inches above the floor line, while the
tops are practically at the height of the lower chords of the
roof trusses, FEach of these openings have two vertical rows
~of three sashes, each 3 feet 5 inches by 5 feet 10 inches high,

tionary; the upper row being pivoted at the middle so they
can be opened for ventilating purposes. One side of this
monitor is unbroken, but the opposite side is divided into
two sections by the riveting tower. Double rows of windows
arranged similarly to those in the monitor are placed in
both sides and end of the tower. All the pivoted windows
in the unbroken side of the monitor are operated in two
sections of equal length, each by means of a single Lovell
window-operating device. The two sections on the opposite
side are each operated by a single device of the same type.
The upper rows of sash on two zides of the riveting tower
are likewise pivoted and operated (Fig. 1).

The standard size of door opening is o feet 8 inches by
18 feet high, closed by two equal swinging doors, one of which
contains a small door to permit employees to pass easily
into and out of the building. Above these doors are two
stationary window sashes of the standard size. In the receiv-
ing end is located a special door opening, 22 feet 2 inches
wide by 20 feet high. Through this is carried a transverse
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FIG, Do=—FLAN OF
craneway 18 feet 814 inches span projecting outside the
building over the receiving track; the outer end being car-
ried by “A™ frames (Fig. 3). This connects with the long-
tudinal cranes on the inside, thus permitting the unloading
of material from cars expeditionsly and cheaply. This large
opening iz closed by means of a special variety rolling steel
door carried on trolleys which run on the craneway. The
carriage for this door is covered with a hood, which entirely
closes the opening above and between the beams when

—I¥TERIGR OF THE POWEE PLANT.

FIa.

apainst the building, the door and its rolling mechanism
being suspended below the craneway beams, When in this
position the rolling door lowers into the guides provided at
the sides of the openings, and when it is entirely rolled up
the whole carriage mavy be moved to the outer end of the
craneway; thus giving an unohstructed passage for the travel-
ing crane and at the same time preserving the continuity
of the craneway. This special door was made necessary
because of the extreme size of the opening and by the gov-
erming conditions which rendered any other type of door
impracticable. The door and carriage are operated by means
of gears and hand chains, The hood so protects the mechan-
izm of the carriage and the door when it is rolled up that
it can be left exposed at the owvter end of the craneway with-

MATH SMHOF, SHOWIKG LOCATION OF TOOLS,

CRAREWAYS, ETC.

out harmful results. Although the door iz of large dimen-
sions, it can be opened and closed
high wind.

A door 14 feet by 16 feet high iz provided in the end of
the fourth bhay to permit the placing of cars inzide the build-
ing when the proposed switch on that side is put in,

The roof 15 a 2l4-inch concrete slab, re-enforced with wire
mesh and carried by 6-inch I-beam purlins placed five feet
centers on the top chords of the roof trusses. This
covered with two-ply tar felt and gravel laid in hot asphalt.
Two transverse expanszion joints, dividing the roof into
three equoal sections 150 feet long, provide for changes in
dimenzions due to temperature. These joints are flashed
with copper. The gutter troughs and downspouts are of 16-
ounce copper, supported by 5-8 inch by 134 inches galvanized
iron brackets set in the brick work, Ample expansion joints
are provided in the troughs to prevent buckling or break-
ages, Each downspout connects with a cazt-iron shoe to the
underground drainage system, 2o that rain water acts as an
auxiliary water supply,

The exposed sides of the riveting tower are 4-inch re-en-
iorced concrete slabs to the height of the monitor roof,
above which are the windows.

The machine shop is formed by partitioning off a space
40 feet by 62 feet, with corrugated iron attached to angle iron
frames fastened to the building columns. This partition,
however, is largely window space.

Where the flange shop joins the main building the wall
has been omitted, giving free communication between the
two

by one man even in a

iz

The floor will ultimately be of cinders, with a heavy
residuum of pil binder and compacted by rolling. At present
it 15 the natural clay., Ag before stated the machine shop
has a heavy plank floor. The shipping track at the front
end enters through a sliding door, 14 feet by 16 feet, holds
two cars inside the building and bizects the testing floor,
which is a brick pavement, 6z feet by 76 feet, laid in cement
on & concrete basge, draining into four sewer inlets which
connect with the drainage system, thus returning the test-
ing water to the cistern.

CONSTRUCTION OF THE FLANGE SHOP,

This building is 62 feet 4 inches wide by 144 feet long, the
construction being similar in every way to that of the main
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building to which it is connected, the end wall being omitted, traveling crane serving the engine room. The roof is con-

so that I:thE two structures are practically one. The steel  tinued over the space between this and the main building, in
frame consists of a row of columns in each side wall spaced  order that coal cars may be unloaded without interference by
25 feet centers, and which carry the roof trusses. There are  the weather. The entire floor of this building is at the same
mtcrmcdlateliruss.-:s spaced 1214 feet centers. These trusses level, made of concrete and provided with necessary pipe
span the entire width of the building, leaving the floor area  irenches, which are covered with iron plates. The outer wall
urfabstructed and carry two parallel traveling craneways of  of the boiler room is carried up solid to the coal holes, a
g-inch I-beams, with 18-foot 8-inch span, hung from the height of 8 feet. The coal holes are opposite the boilers and
I:n:utltnm chords, below which there is a clear height of 20 feet.  ape 3 feet high and 10 feet long, with heavy iron frames set
This building has a monitor 13 feet wide by o feet high, made in the brickwork and closed “:.Eth iron doors. Above these
of ]ight_ frames supported in the middle of and by the roof  coal holes is a row of windows.

trusses. The window arrangement is exactly the same as in

the main building, except that the monitor has but one THE TOILET AND WASH HOUSE.
;owl of pivoted sashes on each side, operated by a Lovell This is lacated 16 feet 10 inches from the main shop and
evice,

) 20 feet from the power house, where 1t 15 accessible with a

.Dmr openings 16 fect 10 inches wide by 20 feet g inches  minimum loss of Hme {Fig. 4). Itis a one-stary brick build-
h:gh are placed in the side walls at the ends next the main ing, 20 feet by 26 feet, with a conerete roof and floor and
bu:l:l]'ng through which the recciving switch passes. These  divided by a brick wall into two rooms about o feet wide, one
openings are closed by Kinnear rolling steel doors, so that  of which contains ten wash-down closets and an iron enam-
CATS can b'-“-l operated through the building on this track. eled urinal, both with automatic fush; white enameled wash

In one side of the building an opening iz left in the wall  sinks with numerous hot and cold faucets are in other room.

l
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FIG. T.—FLAN OF THE FLANGE SHOP.

for the large heating furnace which is housed in a small A galvanized house boiler, heated by exhaust steam, furnishes
steel frame structure, placed against and outside the wall. a supply of hot water. Lighting is by small windows near
Cmne of the outer corners of the flange shop is over a  the top of the walls. The sewage iz carried by a sanitary
fill and a part of the original creek bed. Thiz made it necez- sewer to the creek at the far corner of the lot.
sary to carry concrete footings down =24 feet to bed rock.
These footings are in the shape of concrete columns, carry-
ing re-enforced concrete heams just below the floor level and
which in turn carry the steel frame columns and the brick
walls. A standard door is in the middle of the outer end.

THE OIL HOUSE,

This is a one-story brick building 1z feet by 20 feet, with
a concrete roof and floor located 20 feet from the toilet house
and 2o feet from the power house, from which it can be
quickly reached. Tt is intended solely for the storage of

L il S inflammable liquids, ete, (Fig. 4).

This building 15 75 feet wide by 7o feet long, being sep- EQUIFPMENT OF THE MAIN SHOP, MACHINE SHOP AND
arated by a distance of 22 feet from the flange shop and 16 FLANGE SHOF.
feet 10 inches from the main shop. In the main its construc- In this part are stored all the raw material, supplies, ete.

tion 15 the same as that of the other two buoildings (Fig. 6), Most of this storing is done at the extreme rear end and
the main difference being that it is divided into an engine side, where there is the least light, yet where it is accessible
room, 34 feet 7 inches wide, and boiler room 42 feet 17 inches  and easily removed to any point where it may be needed,
wide by a brick wall, in which is located a row of columns A three-ton Yale & Towne traveling crane on the transverse
carrying the abutting ends of the roof trusses. The monitor, craneway heretofore mentioned serves the delivering track
13 feet by 50 feet long, with windows zimilar to those hereto- and places the boiler plate, which is the heaviest material
fore deseribed, is half over one room and half over the other, received, directly into a series of racks that hold the plates
the partition wall extending to its roof. The middle row of in a vertical position, so that any plate may be withdrawn
columns and the outer row carry the runway of an over-head  without unnecessary handling. The side bays are each served
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by four 3-ton 14-foot Curtis traveling cranes, with hand-
operated triple blocks running on two adjacent parallel crane-
ways in each bay, hung to the bottom chords of the roof
irusses,

This shop contains tools as follows, arranged as shown by
Fig. 5. The motor sizes given indicate that the machine is
driven by an individual motor:

EQOILER PLATE WiORKING TOOLS.

Ome Rverson high-speed friction saw, 30 horsepower motor,

One 24-inch Kraut punch, 714 horsepower motor,

COne 36-inch Long & Allstatter punch, 714 horsepower
maotaor,

Cme 36-inch Cleveland punch, 74 horsepower motor,

Omne B-foot Lennox splitting shears, 714 horsepower motor.

One 6Go-inch Cleveland punch and shear, 10 horsepower
motar,

One Lennox rotary bevel shear, 714 horsepower motor.

Ome 14-foot Hilles & Jones bending roll, 10 horsepower and
30 horsepower motors.

Two 1oo-ton Woods triple power hydraulic riveters,

One go-inch Long & Allstatter horizontal punch, 7% horse-
power maotor.

The last three machines are located under the riveting
tower and are served by three 1o-ton Wood hydraulic tower
traveling cranes, with 4o-foot lift and 2o0-foot 7-inch span,

One unocoupied section in this tower provides for an addi-
tional riveter.

Two 5-foot radial drills belted from a shaft driven by a
1-horsepower motor, supported over-head on a bracket bolted
to the wall.

One Wood portable hvdranlic riveter, which is handled hy
the hydraulic hoigt in the 3o-inch horizontal punch tower.

One 25-ton .Pawling & Harnischfeger electric traveling
crane, a684-foot lift, fo-foot span, with 5-ton auxiliary hoist
with General Electric motore for all movements.

An ouotfit of pneumatic calking, riveting and chipping
hammers.

Also the following sheet-iron working tools:

One angle-bending roll, 10 horsepower motor,

One sheet-iron break, 754 horsepower motor.

One 42-inch Lennox splitting shear, 774 horsepower motor,

One 36-inch Kraut punch, 714 horsepower motor

One 8-foot Hilles & Jones bending roll, 1o horsepower
motor,

Two G-inch Cleveland punches belted to a counter shaft,
driven by a 714 horsepower motor.

One 6-foot Hilles & Jones bending roll.

One 24-inch Long & Allstatter punch.

These twa latter are belted to a counter shaft driven by a
714 horsepower motor.

The machine-shop equipment is mainly belt driven by a 20
horsepower motor through a line shaft. There are four lathes
of various sizes, one shaper, one universal milling machine,
three different sizes of radial drills, one planer, one heavy-
duty motor-driven boring mill; one double-head holt cutter,
two pipe-threading machines, a eombination grinder, one wet
grinder.

In the flange shop are (Fig. 71 :

One 183a-ton Go-inch Wood hydraulic punch and shear,

One 150-ton Go-inch hydranlic sectional Hanging machine,

COne 1,1o0-pound Bement Niles steam hammer.

One 10-inch Long & Allstatter horizontal punch, 7% horse-
power motor.

One 2s0-pound Bement Niles steam hammer.

Twa 2-foot to-inch by 14-foot hearth, open-forge fires.

One 2-foot 10-inch by 14-foot hearth, open-forge fire.

One 4-foot 3-inch by 6-foot hearth reverberatory forge
furnace.

Oine To-foot fi-inch by 15-foot B-inch hearth, reverberatory:
plate-heating furnace,

Three blacksmith forges. : :

One 2434-inch mator-driven blast pan and pipe connection
to forges.

One cast-iron plate straightening bed and roller. y

Complete set of cast iron forming blocks, dies, -:T.c.. to suI:t
the special requirements of the type of boiler built by this
COMPAny.

Four 3-ton Curtis traveling cranes.

All the small traveling crancs in both shops on adjacent
parallel tracks overhang their runways far encugh so they
can be locked together and the trolley run from one to the
other.

All the steam, hydraglic and air pipes and electric wires are
brought over from the power house in covered trenches, and
are so arranged that they can be easily drained in cold weather
to aveid all danger of freezing. The air pipes have numerous
connections at convenient points throsghout the main shop,
flange shop and machine shop.

EQUIPMENT OF THE POWER HOUSE.

The boiler plant consists of three Heine boilers of 250
horsepower each set separatelv. Two of them are provided
with Heine superheaters of two different capacities. They
are all fired by hand and have flat shaking grates. Back of
the bridge walls of each furpace is a special firebrick wing-
wall construction for the prevention of smoke, and which is
claimed to accomplish the chject very satisfactorily. The two
boilers with the superheaters are set in brickwoerk in much
the wsual way. The third boiler has a conerete setting with
firebrick lining, This was tried as an experiment to determine
the availahility of concrete construction for this purpose, and
with the expectation that it will be more durahble than brick
and less liable to the cracking that all brick settings are sub-
ject to, The three boilers each differ from the others in
dimensions, and all are arranged so that measurements and
ohservations of all kinds may be conveniently made.

The company has in view a great variety of experiments to
determine questions now in doubt and to develop further
improvements in boiler practice. This will account for the
hoiler capacity being out of proportion to the rest of the
plant, One boiler will easily carry the load. A straight hori-
zontal sheet-iron breeching connects the bodlers with the
chimney located in the space between the boiler house and
the flange shop. This is a re-enforced cement chimney, 66.
inches inside diameter by 147 feet high, the foundation for
which is 11 feet deep and 22 feet square at the base, a con-
crete monolith,

As the power requirements are not great, the installation
of automatic stokers and coal and ash handling machinery
was not deemed expedient. Coal is therefore unloaded by
hand into the space in front of the boilers, which has a
capacity of about two cars.

A Hoppes exhaust steam feed-water heater, with a capacity
of 15000 pounds of water per hour, is placed on an iron
support against the division wall. The air supply for the
compressor is bronght from the roof through a 12-inch sheet-
iron duct to an air washer placed behind the boilers, A small
duplex steam pump delivers water from the cistern to the
heater, being regulated by a Fisher governor. A hoiler tester
of the injector type supplics hot water under the required
pressure for the hydrostatic test applied to all boilers before
shipment. This testing can also be done hy pressure from the
hydraulic system, and through proper connections by the
boiler feed pumps, An injector for feeding the boilers is
provided for the use of the night watehman, in order to avoid
running the pumps,

All hot piping and the smoke flue are heavily covered with
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2-inch 85 percent magnesium. Two openings, 3 feet wide and
7 teet high, are the only inside communications between the
boiler and engine room, and are closed by sliding wooden
doors covered with sheet iron. One end of the boiler room
gervee as a work shop and has an enclosed dressing room and
toilet.

The electrical energy is developed by a 162 horsepower
four-valve non-condensing Ball engine, 13 inches hy 18 fest,
running 200 revolutions per minute. A 1oo-kilowatt z20-valt
three-phase Go-cyele Western Electric Company's generator
is directly connected to the engine. A 11-kilowatt exciter is
belted to a pulley on the engine shaft. The voltage is main-
tained constant by a Tirrell regulator mounted on the switch-
board. All wires in the engine room are placed in conduits
under the floor. The switch board is completely equipped
with all the measuring, controlling and distributing devices,
and is divided into feur panels; one for the generator, all
current delivered being measured by a watt meter; two for
the four power circuits; one for the six lighting circuoits.

A Laidlaw-Dunn-Gordon two-stage compound non-condens-
ing air compressor is next to the engine. It has 12l4-inch
and 2z2-inch steam and 224-inch and 14-inch air cylinders,
with 18-inch stroke. Its capacity is 1,200 cubic feet of free
air per minute at 100 pounds pressure when running at 145
revolutions per minute 145 pounds steam pressure. It takes
its supply from the air washer just the other side of the par-
tition, and discharges into a receiving tank, 36 inches by 10
feet, standing near hy.

A Worthington duplex-compound non-condensing pumping
engine, with 14-inch and 22-inch diameter steam and 4-inch
diameter water cylinders, 1B-inch stroke, supplies the hydraulic
system. Its capacity is 1oo gallons per minute, against 1,500
pounds pressure, with 143 pounds steam pressure, A Wood
hydraulic accumulater, 12-inch diameter of ram and 13-foot
stroke, loaded to give 1,500 pounds pressure per square inch, is
located in one corner of the room. It iz connected with an
automatic controlling valve, which shuts off the pump when
the limit af lift is reached.

A 7oo-cubic foot Norwalk air compressor, an old machine
from the old shop, iz located next the larger machine, and is
connected to the same supply and discharge, but is intended
only for emergency use,

There is additional space in the engine room for a dopli-
cate generating set, and aleo for another 1.500-pound hydrau-
lic pump.

Two 7M4-inch by 4-inch by 8-inch Blake duplex outside-
packed plunger feed pumps are placed against the partition
apposite the heater, and are controlled by Fisher governors.
The feed piping is in duplicate and so arranged that any boiler
can be fed independently af the others and of the other pump.
Thiz is to permit the testing of any boiler without interfer-
ing in any way with the operation of the plant., The suc-
tions of these pumps are connected to the heater, the city
mains and the cistern. Means are provided for Alling boilers
directly with city water. The small pumps have a separate
stearn header, o as to be independent of the main steam
headers,

A 1o-ton Pawling & Harnischfeger hand-power traveling
crane, with 33%-foat span and 1774-foot lift scrves the entire
area of the engine room. COmnly the live steam pipes are ex-
posed in this room, all others being laid in covered trenches

LIGHTING, HEATING AND VENTILATING, ETC.

Artificial lighting is mamly by ten flaring arc lights, uni-
formly distributed through the shops. They are hung to
clear the cranes in monitor and bays, and in the latter are
about 22 feet from the ground. The engine and boiler room
have each one lamp of the same kind. In addition each
machine tool has one or more incandescent lights near the

workman, Special six-light incandescent fixtures are recessed
in the walls ten feet from the floor around the sides of both
engine and baoiler rooms, with switches in closed hand-high
pockets. The water and steam gage of the boilers each has
a light on separate circuits for each boiler, No cutside cur-
rent is used for either lights or power, except for two arc
lights for night use and for the office.

A hoiler shop requires heating only in comparatively cold
weather, say when the temperature falls below 45 degrees or
5o degrees Fahrenheit. It is therefore unnecessary to heat
it ahave that temperature at any time. Open salamanders,
usually without means for carrving off the gases of combus-
tion, is the plan most often used, but a better plan from every
point of view has here heen adopted. The main shop is pro-
vided with a sort of hot-blast system, consisting of five sets
of enclosed coils of 34-inch pipe, each containing about 2000
square fect of radiating surface. A motor driven-fan forces
the air through the coils discharging direetly into the room
in an opposite direction from the intake. These sets are dis-
tributed so as to give the greatest heating effect where needed.
Tt is anticipated that the circulation thus created will be suf-
ficient to make the temperature sufficiently high and as nearly
uhiform as is necessary, Exhaust steam iz used, but whether
there will be sufficient or not, and whether the system will
he satisfactory, has vet to be determined. The machine shop
and toilet houze and office are heated by direct radiators. The
flange shop needs no special heating, the Rres there being
ample. If there proves to be insufficient exhaust steam, live
steam will he turned in throwgh a reducing valve, provision
for this having been made,

Ta provide cool drinking water in summer a special
drinking fountain was designed, of which two are in-
stalled. This consists of a concrete-lined pit, about 4 feet by
6 feet by 3 feet deep, divided into two compartments, one
27 inches by 27 inches, the other 18 inches by 37 inches. The
walls of the larger, which is the ice chamber, are built with
air spaces, Mear the bottom is a horizontal coil of 1%2-inch
galvanized pipe, with a2 wooden grating above to hold the ice.
A drain, the bottom of which is 2 inches above the top of
the cotl, carries the warm water into the other compartment,
in which are the valves for shutting off the supply, ete., and
from which all waste is drained into the drainage system
leading to the cistern. Chwer this latter compartment is the
hyvdrant, with a switable waste pipe and perforated cover.
About 300 pounds of ice can be put in the chamber, which is
covered with both a thick wooden and an iron lid. In hot
weather the supply of ice lasts two davs. Water from the
city mains is used exclusively for drinking.

Although the buildings are free from fire risk to such an
extent that it i5 considered unnecessary to carry insturance,
there iz more or less inflammable material around in the
shape of boxes, barrels and other packing material, as well as
wooden railway cars. A simple fire system was therefore in-
stalled. Six 2-inch fire hydrants are uniformly distributed
through the maimn shop, with 100 feet of canvas hose and
nozzle suspended on holders at each. There are also three
hydrantz outside, two on opposite sidez of the front end of
the main building and one near the oil houwse. The water
supply is from the city mains and under a pressure of 6o
pounds, so no other source of supply for this purpose is
necessary. In addition there are nine Minamax non-freez-
ing and twenty-four Johns-Manville dry-powder fire extin-
guishers hung at numercous conventent points,  This system 1s
supplemented by a city fire-alarm box on the outside of the
power house.

COSTE,

The land was purchased in the middle of 1907 and the
general scheme worked out by the officers of the company
in conjunction with Messrs. Lichter & Jens, consulting engi-
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neers, who drew the plans and superintended the work., MMuch
of the preparatory dranghting work was done prior to the
time when the decision was reached to proceed with the
building of the plant.

The actual construction was purposely undertaken at a
time of business depression. So far as prospects for obtain-
ing sufficient orders to anywhere near develop the capacity of
the plant when completed or soon thereafter were concerened,
there was little incentive to procecd. Chwing, however, to the
very limited building operations of this nature throughout
the country at the time, it was certain that the first cost would
e very low. Early in 1008, when materials were at their
lowest prices, it was therefore determined to proceed, Anan-
cial arrangements having heen satisfactorily concluded.

The grading was done in June, and July, 1908, A little
more then 8000 cubic vards of earth was excavated at a
cost of 16 cents per vard.

Thiz and the retaiming wall were executed by The Fruin
& Colnon Contracting Company.

The steel work, amounting to about 700 tons, was furnished
by the Riter Conley Manufacturing Company, at the rate of
practically 2.6 cents per pound f. 0. b. 5t. Louwis. It was all
inspected by the B, W. Hunt Bureau of Inspections and Tests
before leaving the factory.

The erecting of the steel was done by the Midland Erec-
tion Company at the rate of $8.80 per ton. The general con-
tract for the completion of the main shop, Hange shop and
power house was executed by the Fruin-Colnon Contracting
Company.

The total cost of these buildings was $1.15 per square foot
of floor area excluding the retaining walls and grading, and
$1.20 including those two items. This of course does not
include any of the eguipment.

[Emrror’s NoTe:—The foregoing description of the new
shops of the Heine Safety Boiler Company, at 5t. Louis, Mo,
is from a paper read by Mr. E. R. Fish at a joint meeting of
the Engineers’ Club, of 5t. Louis, and the 5t Lounis Section
of the American Society of Mechanical Engineers, Nov, 13,

1900.]

Rear Head Handhole Plates.

The rear handhole plate, or rather the crowfoot and baolt,
generally gives an engineer considerable trouble by burn-
ing off; and when it has to be taken out it is a case either
of twisting it off or clse the nut has to be split with a
hammer and cold chisel.

1 once worked for a chief engineer who did not believe in
following in the footstepz of another man, if he could think
of any way of doing a thing in what he considered a better
way. As the boilers had to be opened up for cleaning and
washing quite frequently, and as there was always a lot of
trouble with the rear handhole plate studs and nuts, he came
to the conclusion that a bolt and nut was not just the thing
for that place. No matter how carefully we might cover
up the crowfoot and bolt with fireclay, it would crack off
and the bolt and nut would be more or less burned and
welded together.

He had some plates made with a bolt in which a slot was
cut about ¥ inch wide and 2 inches long, and some taper
kevs made to fit. When putting in the plate the crowioot
was slipped on the bolt. the key inserted in the zlot and
driven down gaod and hard, and it was tight, with none of
the twisting or turning of the plate in the hole where the
nut has a tendency to turn the least bit hard on the holt.

This twisting of the plate is one great cauwse of leaky
handhole plates, Even when plenty of care is taken to get
them in straight, as in tightening up, if the nut works the

least bit hard, it will turn the plate out of place in the hole.

We got an old tomato can large enough to go owver the
crowfoot, and cut slots top and bottom to allow it to g0
by the key, cutting put the tin in the slot where thc_ key
would come, so that when the can was in place the remainder
could be bent back of the key to hold the can in place. We
filled the ean with a mixture of fireclay and old asbestos
pipe covering, braken up fine and mixed with water, so that
it would be fairly stiff. It was put on over the bolt and erow-
foot, the tin bent back in place and by the time the can had
hecome burnt the mixture was baked hard enough so that
it would not craclk off,

This arrangement filled the bill, and as far as I could see,
was just as pood and strong as the bolt and nut, and gave
no trouble to remove. If by any chance the covering came
off and the key burnt off down to the bolt, a minute's work
with a hammer and cold chisel would chip it off smooth,
50 that the erowioot would slip off the bolt with ease.

Now that boilers 6o inches and over in diameter are
required to have a manhole in the front head below the
tubes, I cannot see any need of a handhole in the rear head.
What do the rest of the readers think about it?—W. E. 5. in
The Natipnal Engineer.

Energy in a Steam Boiler.

Most of the energy in a steam bailer under pressure is con-
tained in the water, and only a relatively small amount of the
energy in the steam. Take, for instance, the case of a hori-
zontal tubular boiler carrving 150 pounds pressure and having
160 cubic feet of water space and 8o cubic feet of steam space.
The water weighs 160 % 624 — 0,084 pounds, and the steam
weighs Bo = 3071 = 20.37 pounds. The energy in each pound
of water at 150 pounds pressure that would be liberated by
explosion and expansion down to 212 degrees F. is 11.823.4
foot-pounds, and the energy in each pound of steam at the
same pressure i3 134,521.2 foot-pounds (4 Maonual of Steam
Boilers, by Prof. B. H. Thurston, table entitled “Total Awvail-
able Energy in Water and Steam™). The total energy in the
water is therefore 9084 » 11,823 = 118040832 foot-pounds,
and the total energy in the steam is 20,37 3 134,521 — 3.050,882
foot-pounds.  The energy in the steam iz consequently less
than 4 percent of that in the water. The water iz the more
dangerous content of the hoiler. The total energy in the water
and steam is 118,040,832 4 3,050,882 = 121,091,714 foot-pounds.
[f the boiler weighs, say, 10,000 pounds, and if all of this
energy were expended in an explosion in projecting the hoiler
vertically, then, neglecting the friction of the air, the boiler
would rize to a height of 12,100 feet, or over 2 miles,

The secret of avoiding boiler explosions 13 regular inspec-
tions at short intervals by competent men, and prompt com-
pliance with their recommendations in regard to repaires and
the allowable working pressure. Frof. Thurston concluded
that but one boiler in 10,000 explodes among thosze that are
insured and periodically inspected. and that the proportion is
ten times as great among those uninsured and uninspected.—
The Fidelity and Casualty Company, of New Fork,

The prevention of boiler explosions, no lezs than of the
slighter accidents, depends upon the proper design, construc-
tion and operation of the steam plant throughout, In order to
ensure proper design and construction the best procedure is to
have the plant erected under the supervision of a capable
mechanical engineer. Serious mistakes will then be awvoided.
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BOILER PRACTICE IN GREAT BRITAIN.

In our October issue we published a summary of a recent
report to the International Railway Congress on the subject of
locomaotive bailer practice in Belgium, Spain, France, Italy and
Portugal. The following iz a summary of a second report to
this body covering the subject of improvement in locomotive
boilers in Great Britain, India, South Africa and Australia:

Probably the greatest change in boiler construction which
has taken place in recent years on the administrations reported
upon is the largely increased use of Belpaire fire-boxes, the
majority of newly-designed engines having been provided with
this type. One great advantage derived from this change is
that the disuse of roof bars leaves the space over the top of
the fire-box clearer and more eazily washed out, and some of
the administrations who have not adopted the Belpaire box
have in their later boilers fitted radial stays with the zame
object in view, There seems to be less trouble with a copper
tube plate when fitted in a Belpaire than in a round-topped box,
but this point is perhaps open to question. A few of the ad-
ministrations employ wide, comparatively short, fire-boxes,
which are placed over the frames, and the Great Northern
Railway of England is getting particularly good results with
this type. It readily allows a large grate arca and facilitates
the renewal of any defective stays, but with passenger engines,
at all events, entails a small uncoupled trailing wheel. The
weight of the enginc, as a whele, has an important bearing
upon the design of the boiler, for in order fo keep the load per
wheel down it has frequently been found necessary to slope
-the door plate forward, so as to prevent the load per unit of
area on the trailing journals becoming too great, and this in
spite of the fact that these bearings are sometimes as much as
10 inches in length and 834 inches in diameter.

In spite of its high, and at times excessive price, copper is
still very generally used for fAre-boxes on the railwavs re-
ported upon, and no consistently good results seem to have
been obtained with any other material, although one or two
administrations use steel for goods or secondary engines which
are not heavily worked. It is interesting to note that, although
two administrations have tried cylindrical steel fire-boxes,
they have not extended their use, This seems largely due to
the difficulty of raising steam in them, owing to the paor eircu-
lation due to a considerable hady of the water in the boiler be-
ing below the source of heat, and therefore not affected by the
convection currents set up.  One af the reasons for the aban-
donment of steel fire-boxes has been the trouble from cor-
rosion, and to endeavor to meet this nickel-steel has been cx-
perimented with, but vup to the present has not been found
satisfactory,

The advantages of employing high-pressure steam are be-
coming more and more rezlized, and a number of administra-
tions use 200 pounds per square inch, while with two it rizses to
220 and 225 pounds. In one of the latter thev employ it in
compound engines, while the ather, on which the engines are
simple expangion, use the highest preszures met with, viz.: 225
pounds. These higher pressures, as might he anticipated, tend
to accentuate boiler troubles, and render more imperative the
emplovment of good water and the selection of tubes and
longitudinal stayvs which will not cause excessive distortion of
the tube-plate. Some administrations have found that the
troubles associated with higher pressurez have not been com-
pensated for by the advantages gaimed, and have returned to
2 lower maximum, The gquestion of weldlezs harrel plates is
of conziderahle importance, and a large firm of steel makers
in Sheffield have put dewn an extensive plant for the manufac-
ture of these plates, which are being tried by one administra-
tion, at least in England.

On the whole, the proportion of steel and iron tubes to
copper and brase is growing, and several of the British ad-

ministrations have wholly dispensed with the latter expensive
metals. In India, brass is very extensively used, and pitting
just mmside the ferrule, due to mechanical action from the coal,
does not seem to give the trouble it does on some lines. As
might be expected, steel and iron are much more liable to cor-
rosion than the ather metals, especially near the fire-box, and
nearly all who wse theze materiale arrange for the renewal of
this ¢nd of the tuhe when the corrosion has rendered it unfit
for further use. Copper ends and sleeves are occasionally em-
ployed to prevent this defect,

Considerable attention is now paid to the expansion of the
tube into the tube-plate, this being generally carried ont by
mechanical means. Attention has also been given to the order
of expanding, various procedures being adopted to prevent, as
far as possible, the distortion of the tube-plate, caused by the
work put on it during expansion. Opinions are still divided as
to the relative merits of the arrangpement of tubes in vertical
or hoerizontal rows, but the former seems to be gaining ground,
as it keeps the boiler cleaner, allows steam to rise moare readily
when working, and scale to fall more freely during washing
out.

Attention is being given in many quarters to the better
regulation of the admission of air to the fire, and this should
lead to improvement in the maintenance of the fire-hox tube-
plates; no full particulars are, however, vet available. The
question of & forced draft on the “plenum™ principle is also
being considered, but nothing practical has vet been evolved,
and, although such a system would effect a great improvement,
the quantity of air to be admitted with an express engine is
very great, rising in some cases to at least 8ooo cubic feet per
minute, The increaze of pressure and harder work to which
madern boilers are subjected, has led to more attention being
paid to the arrangement and spacing of tubes and stays, espe-
cially with a view of giving greater flexibility at the corners
where cracking usually takes place. Although “extended”
smoke-boxes are only used by a few of the administrations,
vet there is an increasing tendency to enlarge these hoxes, with
a view to equalizing the “draw” through the tubes and pre-
venting, to a certain extent, the ejection of sparks.

Little has been dene with regard to watertuhe hoilers, and
the nse of watertubes in the fire-box of the Drummond type
haz not met with general favor; but, in addition to the cazes
mentioned in the report, it is understood that the Japanese
State Railways are adopting these watertubes to a certain
extent. At the time of writing, there are only two adminisira-
tions in the countries reported on which are using superheaters
to any large extent. There are, however, a number of others
who are experimenting with this type &f engine, and it is
probahle that their use in the countries dealt with will shortly
be considerably extended.

The practice of the different administrations in regard to
water softening varies preatly, some having adopted it exten-
sively and others practically neglecting it. The softeners in
nze include the following: Archbutt-Deeley, Desrumauix,
Eennicott, Pulsometer, Reizert, Porter-Clark and Wollaston,
In one case, Mirrlees-Watzon Yaryan Distillers are used. The
chemicals used in zoftening are invariably lime and =oda
When the propartion of saluble salts in the concentrated hoiler
water reaches from about 214 to so00 parts per 100,000 (150 to
350 grains per gallon), the amount varying with the tvpe of
hotler, rate of steaming and nature of the salts, foaming of
the water 15 sufficient to cause serious priming, and for this
reason 1t 15 found necessary to limit the amount of soda used
in softening. To overcome this difficulty, some railways have
tried barium compounds in place of soda or soda-ash in soft-
ening, but the cost has always been found to be prohibitive:
in fact, with some waters it may be as cheap, or cheaper, to
distil the water, and thereby remove all impurities as to soften
with barium salts.
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The experience of those railways which have adopted water-
softening shows that great saving iz effected therehy in the cost
of retubing boilers, replacing broken stays and removing scale,
while leakage is practically stopped. Two administrations
record a large saving by being able to soften and use water
which can be obtained cheaply, instead of purchasing expensive
water of better quality, Since the date of the last report
{1go0) the use of water-softening plants has considerably ex-
tended among the railways reported om, and there iz no
doubt but that it will continue to extend as the saving which
is capable of being thus effected becomes better realized. One
reason why progress in the past has been slow, is the fact that
water softeners were regarded as machines which required no
scientific control and could be efficiently run by the laborer in
charge. Most railways now employ chemists, and it is realized
that the water softeners should be placed under the zupervis-
jon of the chemical as well as of the engineering staff, Thoze
railwaye which have been working on these lines find that the
rezults obtained well repay the cost entailed by water soften-
ing. To obtain the best results, water softening shounld be nsed
in conjunction with a system of changing the water in the
boilers before it has become too concentrated in regard to
sodium salts, or saturated as regards that part of the caleinm
sulphate which cannot be economically removed without un-
duly charging the water with sodium salts. To enable the
water to be changed with the necessary frequency, and without
engines spending too much time in the shed, the boilers must
be filled up with hot water. When the amount of sodium salts
or calcium sulphate in the original water is excessive, undue
concentration can only be prevented by the usze of blow-off or
scum-cocks of some description. The practice adopted must
be based upon and controlled by a systematic chemical analysis
of the principal waters used by the locomotives in each district.

Disincrustants are used in the boilers by a few railways;
those mast commonly employed heing preparations containing
tannin er soda alone, or a mixture of the two, The experience
of =zome administrations has heen unfavorahle, others have
given up the use of dicincrustants in faver of water softening.
Several railways have contributed analyses of specially cor-
rosive waters, the results of which are given in the bady of the
report.  For the prevention of corrosion, some railwave obtain
good results by coating the boiler plates with Portland cement ;
but in one case it was found that in the boilers in which this
was used it washed off and was a failure, A coating of
graphite and boiled linseed oil has heen tried, but was found
to percolate through the seams and joints and cause leakape.
On one line the bailers are painted inside with tar and graphite.
Zinc plates and plugs have been tried by several railways with
unsatisfactory results. Some administrationz have found the
addition of a definite excess of slaked lime to the water ‘dis-
tinctly advantageous in preventing corrasion, especially in the
case of natural soft waters, The majority of the railways still
nze cold water for washing out boilers, but the use of hot
water iz extending. On many lines the use of blow-off cocks
or scum-cocks to prevent priming is necessitated by the bad
quality of the water which has to be used.

There seem to be no special features in the replies to ques-
tionz on cracks, pitting, grooving and general surface cor-
rosion, as all the administrations suffer more or less from
these defects in much the same manner and in the same posi-
tinn in the boilers. Although various steps have been taken to
prevent these troubles, none seem to be univerzally satizfaec-
tory. Efforts are being made to increase the water spaces
around the sides of the fire-box to prevent breakage of stays
and corrosion of fire-box plates; to give larger radii at corners
and prevent the tubes from coming into close proximity to the
edge of the tube-plate 1o lezsen the chance of cracking, etc,
and these doubtlezszs help to minimize the troubles; while

water-soitening and mechanical cleaners also help in this direc-
tion. Practically two, and only two, types of material are
employed for hoiler stays, viz.: copper and bronze (Stone’s),
containing copper with nickel, manganese and iron, The latter
material is stronger at hoiler temperatures than copper, but the
head of the bronze stays tends to burn off more readily than
copper, and some administrations state that the heads are liable
to break off in the fire-box plate. There does not seem to be
a great deal of troohle with stays fracturing, except at the top
front corner of the fire-hox, and even here the trouble is not
marked encugh to cause the special flexible stays, as used in
America, to be adopted,

ON THE NUMBER OF COURSES IN A
BOILER SHELL.*

Prominent among the many problems that arize in designing
2 steam boiler is that of the construction of the shell. We do
not here refer to the way in which the parts should be riveted
together, but to the more elementary queztion of how many
parts there should be.

In nearly all of the horizontal tubular boilers that are now
met with in practice, the shell is composed of a certain number

FiG. 1.—FIVE-COURSE SHELL,

of “rings” or “courses,” each course consisting of a cylindrical
section, composed usually of a single plate, curved around s
that itz two ends meet and are riveted together, It was for-
merly the custom to have more courses in the shell than are
now common, because the plate mills were not equipped to tum
out sheets of the large size that may be had at the present
time. Thus it was usual, in a boiler, say, 6o inches in diameter
and 16 feet long, to build the shell in five courses, as will be
understood from Fig. 1, which represents the several courses

.F'

Fii;, 2 =—THREE-COURSE SHELL.

L A

as they would appear when rolled approximately into shape
but not vet riveted together.

As the rolling mills came to put in larger and heavier ma-
chinery, so that plates of much greater size could be turned
out, the nember of sections in the shell was reduced, and
bailers presently came to be built in three coures, as indicated
in Fig. 2. (The “three-course” boiler, we may say in passing,
is the one that is still favored by this company, for reasons
given below.)

If we should continue to reduce the number of COUTses, we
should be led, ultimately, to a “one-course” boiler, as indicated
in Fig. 3. Small shells, for tanks and drums and the like, have
long been made in this way, and for such structures the one-
sheet design is excellent. Sheets of enormous size would be
required, however, if we were to build large boiler shells in
one course, according to the scheme of Fig. 3. Thus, for a
shell 16 feet long and fio inches in diameter, we should have

* From The Locomotive.
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to have a sheet about 16 feet square, Sheets of thiz size would
be expensive, even if they could be produced commercially, and
of a satisfactory quality, and the difficulty of transporting them
would practically make it necessary to roll up the shell where
the plate was made. Moreover, other and far more serious
objections can be urged against building large shells of single
sheets, as will appear from the later portion of this article,

Ag a compromise between the enormous sheet that would be
required in making a large boiler according to the plan shown
in Fig. 3, and the smaller ones that are used when the shell
is built in several courses, we might use the method suggested
in Fig. 4, where the shell consists of two sections, each ex-

r

Fi¢. 3.—ONE-COUREE SHELL.

tending the entire length of the boiler. The two sheets need
not be of identically the same size, and it would, in fact, be
better, if this construction were to be adopted, to make the
bottom one somewhat wider than the top one, so that the
riveted joints could be kept high enough to be beyond the in-
fluence of the hot furnace gases. The ohjections that can be
urged against the construction shown in Fig, 3 apply also, how-
ever, to that shown in Fig. 4, save that the sheets in Fig. 4,
being smaller, would be easter to transport, and would also be
somewhat cheaper, pound for pound.

A few years ago it was common for boiler makers to favor
the plan of construction suggested in Fig. 5. Here, as will be
seen, the hottom part of the boiler is composed of a zingle
sheet, while the top part i5 composed of two or three smaller
ones. This is known as the “single-hottom sheet” design, and
at the time it was introduced it wasz hailed by many as a great
advance in hoiler construoction, inasmuch as a smooth and
uniform surface was presented to the furnace gases, and no
girth joints were expoged to the direct heat of the furnace

FIG. 4, =DOUBLE, LONGC-SHEET SHELL.
[

except at the very end of the shell, where the rear head was
attached. The Hartford Steam Boiler Inspection & Insurance
Company, however, never favored this construction, and never
made a specification for a boiler of thiz kind. We discouraged
the use of the type from the first, thereby subjecting ourselves
to no little criticism from those who fancied themselves to be
more “progressive,” and considered us to be “ultra-conserva-
tive,” or worse. Experience has shown, however, that we were
correct in our view, and it is now pretty generally admitted
that “single-bottom sheet” boilers are short-lived, and that
their apparent advantages are illusory. Many of the zhops
that formerly built them, build them no longer, and we shall
soon be able to speak of the type as obsolete. We have ac-
cepted such boilers for insurance, when inspection indicated
them to be in safe condition. We have alwayvs watched them
with especial care, however, and we have nevertheless suf-
fered severe lozse: from them on quite a number of occasions.

Our inspectors have frequently detected fractures along the
long joints before failure actually eceurred ; and we feel that
we can say with confidence that the number of bad explosions
that wounld etherwise have to be charged up against this type
of boiler has been kept down in considerable measure by our
inspection service. The terrible explosion at the pla_nt of the
Penberthy Injector Company, at Detroit, In 1902, 15 an ex-
ample typical of the many violent explosions that have oc-
curred, with great loss of life and property damage, in boilers
having the single-hottom sheet.

The explosions that have been experienced with the single-
bottom cheet boiler have been mainly due, we believe, to the

L e

FIG. S.—SINGLE BOTTOM SHEET SHELL.

fact that the long joint was pot “broken,” and to the added
bur closely related fact that the shell was not stiffened as it is
when girth joints are present. The adoption of the long
horizontal seams in these boilers was an undoubted mistake,
since a shell so made is considerably weaker than one in which
the longitudinal joint: are broken up into three lengths that
are separated from one another as they are in the three-course
hoilers that we design. Moreover, the stiffening action of the
girth joint is gquite an important element in a boiler shell, and
its absence was doubtless one of the causzes of failure of the
single-bottom sheet type.

In-an attempt to take advantage of the good features of the
single-bottom sheet design, so far as this can be done without
retaining the bad ones, many boiler makers are now favering
the type shown in Fig. 6. This differs from the three-course
desipn, illustrated in Fig. 2, only in the fact that the zhell is
built in two courses instead of three, the courses in Fig. 6
being, for a given size of boiler and style of setting, half as
wide again as those employed in Fig. 2. The idea 15 that such
a construction offers nearly as smooth a surface along the
hottom of the shell as the one shown in Fig. 5, while at the

i
FIG., 6. —TW0-COURSE SHELL,

same time it has one girth joint in the middle of its length, to
provide for the stiffening of the shell. There can be no doubt,
we think, but that the preference, among the various designs
herein illustrated, lies between the form shown in Fig. 6 and
that shown in Fig. 2. It will therefore be of interest to com-
pare theze two designs in some degree of detail.

Az we have already said, our own preference is distinctly
in favor of the three-course shell. We do not mean by this
that we should decline to insure two-courze boilers, for we
have insured them in the past, are doing so at the prezent, and
shall doubtless continue to do so in the future, so long as we
have nothing to criticise but the fype; that iz, so long as our
ingpectars report that such hoilers of this type as are proposed
for insurance are made of good material, are well constructed,
are under good management, and are in satisfactory condition
as respects deterioration and the development of special de-
fects of any kind.
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Nevertheless, if the adoption of the single-bottom sheet
boiler was a mistake, we fear that we are journeying along the
same road, to a certain extent, if we adopt a two-courze con-
struction, such as is shown in Fig, 6. We believe that the
“breaking” of the longitudinal jeint into three parts affords a
much better and safer construction than is cbtained by break-
ing it merely into two parts, and we believe, further, that the
extra girth joint that is obiained in the three-course construc-
tion is of much value in stiffening the shell. So far as this
latter consideration is concerned, our friends who advocate the
two-course dezign can say, in reply, that more girth joints
would stiffen the shell still further, o that, logically, we ought
to advocate the old stvle of construction, with many courses, if

our view of (he case is a sound one. This would be mere

-. e

FiG. T.—THREE-COURSE REOILEE 1X SETTING.

sophistry, however, for the truth must lie between the ex-
tremes, here ag elsewhere. There is doubtless a medium type
that is hest and safest, so0 far as the number of courses is con-
cerned, and we believe that the three-course boiler is that best
medinm type, since it provides a sufficient amount of stiffness
in the shell without making use of an unreasonable number of
girth joints,

Builders occazionally advocate the two-course tvpe on the
ground that when a boiler iz under 18 feet in length, there is
very little room left in a three-course shell for riveting on the
steam Hanges and the supporting lugs, after space has been
allotted for the head braces at each end. We incline to the
belief that there is little force to this arpument, however,
becavze relatively few huilders have ever sugpgested it

5o far as the cost of the boiler is concerned there does not
appear to be any reason for preferring either tvpe; for the
shghtly increasecd cost of the plates, in a two-course bhoiler, is
offzct by the somewhat greater amount of labor involved in the
construction of the three-course one.

The real guestion appears to he, whether it is betler to cut
the stiffening effect of the girth joints down by one-half, and
therehy save exposing one girth joint to the furnace gases, or
whether it is better to keep up the stiffness, at the cost of
having two girth joints exposed instead of one. Our experi-
ence indicates that serious trouble iz for more likely to come
from lack of stiffness than from the exposure of a girth joint
to the gaszes of the furnace, Mareover, it is not altogether the
wuaeher of the girth joints that must he considered, in deciding
upon a design, for their pesition with respect to the distri-
butiem of the heat in the furnace is also an important factor,
At the bridge wall, for example, the highly-heated gases from
the fernace are concentrated against the hailer shell, and it is
desirable, in our judement, to keep the girth joints well away
from this region of concentration, Tt iz anly fair to say that
with our plan of setting. and the care that we recommend in
the construction of bridpe wallz, we have had little or no
trouble from this source with either two-course or three-course
shells. -A comparison of Figs. 7 and 8 however, will make it

evident that in the case of the designs here shawn, at all events,
the three-course boiler gives the least exposure to whatever
danger there may be in the concentration of heat at the bridge
wall. Of course we are well aware that the two-course boiler
is often built with the dry-sheet bolted to the front head, so
that the gzirth joint can be thrown further back from the
bridge wall; but even in that case we feel that it comes too
clase to the wall for the best practice.  Moreover, the setting
has to he of the “Aush-front” form, in order to take advantage
of this element in design, and we prefer the “overhanging
front” in any event, although we specify either of these fronts,
in designing new hailers, as our patrons may desire. We have
not selected the design shown in Fig. 8 for the purpose of
being unfair ta the two-course construction, but because, when
the design is afifke in the two types save for the single differ-
ence of using two courses in one case and three in the ather,
the danger of which we speak is brought to the attention more
directlv and forcibly,

Ancther element to be considered, and by no means a mean
one, is the probable expense of repairs in the event of the
hailer becoming over-heated from low water, or from the ac-
cumulation upon the fire sheets of scale, mud or grease. Our
records show that when extreme over-heating oceurs in a
horizontal tubular heiler, the whole bottom is likely to bag in
a hoiler having less than three courses, while in a three-course
or four-course hoiler the resistance due to the stiffening effect
of the girth seams materially lessens the extent of the injury;
and this means that in the event of an accident from over-
heating, the cost of repairs is likely to be considerably greater
with the wider courses than it iz with the narrower ones. Of
course, this consideration has the greatest weight in the caze
of the single-hottom sheet type, but it is also worthy of atten-
tion in the two-course type.

Tao sum up our views on thiz question in & general way, we
may say that while the two-course boiler is without doubt a

Tw'\\\/ / . “\3 IJ,

FiG. B.—TWo-COURSE BOILER IN SETTIHG.

great improvement over the single-bottom sheet type, we he-
licve that it is mevertheless somewhat inferior to the three-
course type; and the superiority of the three-course type con-
sists (1) in the greater degree of stiffness afforded by the extra
girth joint; (2) in the fact that the longitudinal joints are
hetter "broken™; (3) in the smaller prohable cost of repairs
in the event of severe aver-heating, and {43} in the greater dis-
tance of the girth joints from the bridge wall, as the boilers are
ardinarily set.

_—

It must not be assumed that because a boiler sustaing a
hydrostatic pressure successfully, conclusive evidence has
thercby heen adduced that it is safe. In any case, the hydro-
static test should be supplemented by the hammer test. Lacal
thin spots, a mass of scale covering up a local weakness, or

other conditions may exist which are not brought out by the
hydrostatic test,
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LATTER-DAY DEVELOPMENTS OF JHE AMERICAN
LOCOMOTIVE.”
BY H., KEITH TERASE.

It 15 a fact to be deplored, but one that cannot be gainsaid,

that American locomotive practice has followed rather than

led European practice in matters of design relating purely o
increased efficiency from the standpoint of economy., This
condition has been brought abhout chiefly becanse in Eurape fuel
ites, that
it has always heen imperatively necessary to get the utmost

15 50 much more expensive than it is in the United -

possible benefit from every pound of coal burned in the loco
motive fire-box.
consider the ady

This condition led European designers to
antages offered by superheated steam long

e

before the question was seriously taken up in America. How

FIRE-TURE SUPERNEATER, (AMERICAN LOCOMOTIVE COMPARY.)

ever, as the dizadvantages attending the use of the compound
uperheat
| up, the

the advantages offered by
Bricfly summ
advantages of superheated steam over saturated steam are as
follows

locaomoative were realized

ing were more thoroughly canvassed,

I. Imcreased volume, The volume of superheated steam

has a rate of increasze directly proportional to the rize of tem

perature.
II. A reduction of condensation in the cylinders and steam
passages. With saturated steam a large percentage of the total

quantity precipitates and passes through the cylinders without
doing any worlk,

ITI. Low thermal conductivity.
conductor of heal, while superheated steam is not

IV. Reduction of back pressure, since a smaller volume
and weight is required than with saturated steam to dao a given
amount of work,

V. Increased hauling capacily, since the mean effective
pressure is higher, on account of the increazed Auidity, due to
the tendency to complete gasification

VI. Lower maintenance costs for the boiler, since for a
given power a lower working pressure may he effectively em-
ployed.

Saturated steam 15 a good

* From The Engineering Mogazine.

JACORE EMOEKE-BOX SUFERHEATER.

As developed for use on American railroads the superheater

ig of two tvpes—the smoke-box—chiefly advocated by the
ve Works,
of the design of Wilhelm Schmidt, a German engineer, by
H. H, Vanghan, of the Canadian Pacific Kailway. While hoth
nduced several years ago, it 15 only

Baldwin Locamot and the fire-tube, a modifcation

types were originally int

hteen months that the American

within the

ratlroad world in zen

PAsEt [WCIVE OF

eral has awakened to their possililities,
and they are being applied to many new engines now building
for va The Canadian Pacific was the first road
to adopt the firc-tube superheater exclusively, while the Santa

rions rodids

Fe, althovngh not the first road to test the smoke-hox design,
waz the pioneer m adopting the device as a standard
The fire-tube superheater, as itz name implies, is a design

inserted in large fire-tubes

wherein the superhester tubes are
that take the places of a certain number of the ordinary hoiler

flues

The superheater tubes run to the rear of these hre-

™ 'Il:l"é'-. T
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EMOEKE-EOX SUFERHEATER. :‘P.\L[\'n\-'l H LOCOMOTIVE WORKS.)

tubes, where they mect a return hend just ahead of the hack
flue cheet, and return to the header at the front fue sheet.
They are so arranged that the four superheater tobes in each
fire-tule form a unit ths

may he disconnected, in the event of
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any trouble arising, without disabling the rest of the super-
heater. The steam from the throtele must traverse a distance
equal to twice the length of the boiler tubes exposed to the
haot flue gases, and in so doing attains a high degree of super-
heat

In the smoke-box superheater the steam from the throttle
arrives at the fromt flue sheet in the ordinary manner, but
thence, instead of being conducted directly to the eylinders by
the ordinary smoke-hox steam pipes, it enters two long cast

The slightly increaszed difficulties of lubrication with super-
heated steam are as nothing compared with the trouble and
annoyance experienced in attempting efficient cylinder lubrica-
tion in bad-water districts where saturated steam is used.

FEED-WATER HEATING.

The logical complement of the superheater is the feed-water
heater. This device is, as yet, in the experimental stage for the
locamotive, but there appears no good reason why on very

OLO-5TYLE W{OTTEN BOILER

steel drums, one on each side, of the upper part of the smoke-
hox, their axes parallel to the axis of the boiler and to each
other. These drums are connected directly to the tee-head of
the dry pipe. On the bottom of the smoke-box a similar pair
of drums it connected to the live-steam passages in the
cylinder saddle. The two right-hand and two left-hand drums
are connected by rows of tubes bent to the radius of the
smoke-box and divided into sectionz, each section having
ahout the same cross-sectional area as would the ordinary
steamn pipe, in such a manner that the steam must pass up
and down through the tubes several fimes before entering the
cylinders. Baffle plates are provided whereby the gases and
products of combustion are made to circulate between all the
superheater tubes before finally passing out of the stack.

The chief advantage claimed for the fire-tube superheater
iz economy of operation, due to the high degree of superheat
attained.

Its chief dizadvantage is that on account of the large fire-
tubes the boiler is robbed of a certain amount of heating sur-
face, and that in their swift passage through the flues the gases
do not give up all the heat they should, and, consequently, they
pass out of the siack at a wastefully high temperature. Minor
objections are the difficulty of maintaining packing, and the
necessity for the special preparation of the locomaotive boiler
to apply this type of superheater.

The smoke-box superheater does not attain so high a degree
of superheat, but its advocates claim that what it loses im
thearetical efficiency therehy, it more than regains from a
practical standpoint, in its simplicity and ease of application
and operation. Being placed altogether in the smoke-hox it
does not rob the boiler of any of its heating surface, nor does
it require any special arrangements for its installation.  All the
gases which are circulated through it have already done their
work in the hoiler flues, and, conszequently, pass out of the
stack at a materially lower temperature than in the case of the
fire-tuhe type.

Cine advantage, and an advantage that would sutweigh many
drawbacks in a part of the country where had water prevails,
hoth types of superheaters possess in commaon ; they ohviate all
the trouble and annoyance of priming in the boiler. N matter
how much entrained water enters the dry pipe with the steam,
the steam that reaches the cylinders is an absolutely dry and
fluid gas.

WITH COMBISTION CHAMEERL

(HALDWIN LOCOMOTIVE WORES, )

large locomotives it should not have a place. The ploneer
form of feed-water heater for a locomotive in the United
States was a modification of the smoke-box superheater, ap-
plied to an engine of the Central of Geargia Railway by the
Baldwin Locomotive Warls,

On the large Mallet compounds for the Southern Pacific,
previously referred to, a feed-water heater of a different tyvpe
has been installed. In this instance the boiler is very long,
some 51 feet, but the distance between front and back flue
sheets of the boller proper is but 21 feet, thus keeping the
length of the fAues within practical limats.

Directly in front of the flue cheet is a short combustion
chamber, and forward of this combustion chamber another
section of the boiler shell, containing the same number of
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CEOSS SECTION OF OLD-STYLE WOOTTEN BOILER.

- flues as the barrel of the boiler proper. This section is short,

the flues being but 5 feet 6 inches in length. The feed water
is pumped first into this section of the boiler through a check
placed at the center line in the usual manner. No steam is
generated herein, but the temperature of the water is ma-
terially raised. As this chamber fills up the incoming feed
raises the pressure of the water until it is sufficiently high to
lift the check hetween the feed-water heater and the bailer
proper, when the heated water passes into the boiler to be
converted into steam. A soperheater, or more properly a re-
heater, is placed in the smoke-box of these locomotives to
reheat the exhaust steam from the high-pressure cylinders be-
fore it passes into the low-pressure cylinders.
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LOCOMOTIVE BOILERS.

The development of the locomotive botler has not, in a
measure, kept pace with the strides made in other mmportant
details of the machine. Very early in the history of the
American railroads the vanious experimental types crystalized
inte a type of boiler of which the general characteristics re-
mained the same for many years. This was the cylindrical
barrel fire-tube boiler with a rectangular fire-box. The cylin-
«drical portion of the shell immediately in front of the fire-hox

boiler mantemance. The Wanderbilt boiler consisted of an
ordinary cylindrical barrel with an extended wapon top. In-
stead of the usual rectangular fire-box, a cylindrical corru-
gated furnace of the Morison type was employed. This fur-
nace tube, which was of large diameter, was suspended eccen-
trically in the rear end of the boiler, with its axis inclined
rearwardly and below the axis of the boiler. It was supported
at the rear end by being flanged and riveted to the back boiler
head, and at the forward end the weight was carried partially
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MAODIFIED WOOTTEX BMLER WITHOUT COMADSTION CHAMBER.

was usually increased in diameter in order to give more space
for steam over the Are-box erown sheet. This enlargement
caused thiz stvle of boiler to be called wagon-top, and the
wagon-top boiler, or the straight-top boiler of generally similar
form, was the only type used in Americ to any extent up to
1877. The grate area of thiz boiler waz restricted, inasmuch as
the width was confined to that which could be cbtained when
the boiler was set between the frames, or, at most, on top of
the frames between the wheels, and the length was limited to
the distance to which the fuel could be effectively fired.

In the mining of anthracite coal large banks of very fine
dust, which is screened out of the coal in passing through
the breaker, rapidly accumulate. It was impossible to burn this
fine coal, or culm, in any ordinary fire-box or domestic stove,
and the material was consequently a dead loss to the coal com-
panies. In 1877, John E. Wootten, superintendent of motive
power of the Philadelphia & Reading Railvoad, designed a fire-
box to burn this culm, which was very successful, and, in a
modified form, is widely nsed to-day by a number of the
Eastern eoal roads. In his fire-hox desipn Mr. Woaotten raised
the center of the boiler sufficiently to permit spreading the fire-
box over the top of the wheels, and making its total width
practically that af the limit of width of the locomotive. The
strength was made as great as was possible for effective firing,
A short combustion chamber was applied, and a very fine grate
used. In later designs the combustion chamber has been
omitted, and the fire-box altered in minor details. Tt is now
sometimes nsed for bituminons or semi-hituminons coal, owing
to the low rate of combustion which the large grate area ren-
ders possible,

From the time of Wootten until the latter eighties no attempt
was made to introduce any radical inmnovations in the locomo-
tive boiler, About 1887 or 1888 George S. Strong evolved a
design which had no real influence in American practice, but
is interesting in view of a later development zlong samewhat
similar lines. The Strong hoiler consisted of a cylindrical
shell, constructed in the ordinary manner, with a eambustion
chamber at the rear end. Connected to thiz combustion cham-
ber were two cylindrical fire-boxes, whose axes lay parallel in
the same horizontal plane. This bailer did not meet with much
faver and zoon disappeared from view,

In tgor Cornelius Vanderbilt designed a fire-hox with the
whject of dispensing with stay-bolts, a most annoying item of
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(BEALDWIN LOCOMOTIVE WORKS.)

by several rows of sling stays, and partially by a circular steel
casting, which formed a manhole between the fire-tube shell
and the boiler shell at the bottom. A similar manhole casting
was provided about half-way to the rear of the fire-box, These
two manhole orifices served for the removal of the ashes.
No stay-bolts whatever were used, the corrugations of the
fire-tube rendering it amply strong to resist any tendency
toward collapse, The grates were set inside of the tube upon
suitable frames at a distance of about one-third of the
diameter from the bottom. A sheet iron liner was provided
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CRO53 3ECTION OF MODIFIED WOOTTEN BOILER WITHOUT COMUOSTION
CHAMBEE: {BALDWIN LOCOMOTIVE WORKSE, )

under the grates to protect the corrugated tube from injury by
the hot ashes. About two-thirds of the distance forward was
utilized for gprate area, the remaining one-third forming a
combustion chamber, separated from the grates by a firebrick
wall. The orifice at the rear end of the tube was clozsed by a
casting lined with firebrick and provided with a suitable fire-
daor.

Thiz boiler did not prove as successful as itz inventor had
hoped. While the absence of stay-bolts was a considerable
advantage, this advantage was more than offset by the draw-
backs presented by the neceszarily restricted grate area. One
of the claims put forth by the advocates of the WVanderbilt
boiler was that the corrugations of the Morison tube would
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LONGITUDINAL SECTION OF
present sufficient additional heating surface to compensate for
the restriction of grate area. This did not prove to be the
case in practice, Moreover, the large radiating surface of the
back-head casting, protected from the fire only by a zingle
layer of fArebrick, and lagged on the outside with ashestos,
made the cabz of the locomotive extremely hot, and imposed a
genuine hardship on the engine crew,

In an endeavor to remedy some of the unsuccessiul features
of the Vanderbilt design the Baldwin Locomotive Works pro

<
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FIRE-BOX OF SOUTHERN PACIFIC MALLET LOCGMOTIVE.
LOCOMOTIVE WORKEE, ]

CHALDWIN

boiler shell with parallel axes, and arranged in section as an
inveried cone, The three fire-tubes were connected to a com-
mon combustion chamber, and were arranged for burning oil
as fuel. This arrangement did not meet the expectations of its
designers.

While these various unsuccessful attempts to improve the
locomotive hailer were being made the need of a fire-box with
a larger ratio of grate area to total heating surface than was

VARDERBILT FIRE-BOX.

(AMERICAN LOCOMOUIVE COMPANY.)

offered by the old-style narrow fire-box was daily being more
keenly felt. The Wootten fire-hox made it necessary to place
the cab on the center of the boiler ahead of the fire-box, thus
separating engineman and fireman. In some States this was
considered so grave a menace to safety that legislation was
attempted to compel the carrying of a third man upon the
engine as a precautionary measure against the sudden disa-
hility of the engineman, which might pass unnoticed hy the
fireman until disaster was unavoidable. The great width of
the fire-box also precludes the use of a wheel sufficiently large
for high speed in some types of locomotive, owing to the

SEMI-WINE FIRE-BOX, RADIAL-STAYED BOILER.
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[AMERTCAR LOCOMOTIVE COMEARTY.}

necessity for keeping the center of gravity within reasonable
limits. These considerations lgd to the gradual evolution of
a fire-hox much wider than the older types, but not so wide as
to preclude placing the cab at the rear end of the hoiler. This
type of fire-box is now employed almost exclusively for loco-
motives of large dimensions. It is usually of the crown-bar
or radial-stayed type, with the back head sloped forward from
the hottom 1o the top to give more room in the cah. In some
instances the flat-topped Belpaire type of fire-box has heen
used, although this style af hox is usually considered more
difficult t0 maintain than the radial stayed, A fire-box of this
character for a typical consolidation locomotive with a 22-inch
evlinder would have a grate area approximating 50 square feet,
as against about 3o squarc feet for the old narrow type, and
from 20 to 100 square feet for the Wootten tvpe of fire-box,

Tt is clearly recognized that a locomative boiler in which
the use of stay-holts can be avoided, and in which the attain-
ment of this end will not entail complications sufficient to
neutralize the advantages gained, is a very desirable thing.
The most recent effort in this line is that of Messrs. Jacaobs
and Shupert, of the Santa Fe. Thiz fire-box iz built up m
sections integral with the chell of the boiler, formed of plates
flanged into a U or shallow trough section and bent around
ta the radii of the boiler shell and the fire-hox. The convex
side of the fire-hox plates is presented to the fire, and the
plates of the outside shell cecupy the same relative position
that iz, with the convex side turped inward toward the water
space. The various sections are connected to each other, and,
as a whole, by transverse bulkhead plates, whose outline is that
af the space hetween the outside shell of the boiler and the
fire-hox shell. Through rivets connect these bulkheads with
the fAlanges nf each adjoining set of outside and fAre-box plates,
The bulkhead plates are spaced about 8 inches from center to
center, and, as will he seen, are designed to act az stays to the
chell and fire-hox, In addition to the stay-holtless feature, the
inventorz claim for this hoiler, that, owing ta the slight cor-
rugations in the fire-hox sheets, where they are joined by
means of the bulkhead plates, the effective fre-box heating
surface is somewhat increased.

[t would Fe ohvionsly unfair to criticize a design that iz, as
vet, untried * The weak feature of this fire-box would seem
to be the numhber of seams to calk that are directly exposed to
the fire. At the point of junction of each section with the next
there are two seams that run transversely entirely around the
fire-box from the mud-ring on one side to the mud-ring on the
other. Tt would also appear that it may he difficult to form
a satisfactory comnection hetween the sectional shects of the
fire-bosx and the mud-ring.

* Since thizs was written extended trialz of the Tacohs-Shupert fire-
hax have been made on the Santa Fe, with resnlts that are renorted to
he very satisfactory. The fire-box has been adented on the four huze
Mallets jost completed for the Santa Fe by the Raldwin Locomotive
Warks, and on locamotives built in the Santa Fe shops.
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Seen

From the foregoing review it mav he
decade has

t the past

indeed witnessed a radical development in the

American locomotive, Some of the most far-reaching im
provements m design have occurred during the past five years,
Had any man seriously prophesicd five years ago that we

should have locomotives running on our roads with sixteen

wheels connected he would have been a target for rid

DETAILS OF

THE JaCOES-SHUFERT STAYLESS FIRE-BOX.

ani, probably, his sanity would have been a matter of investi-
gation. To-day it would be a bold man who would venture a
conjecture as to where the increasze iz to stop

That the Mallet type of engine i3 to be the freight locomo
tive of the future seems reasonahly certain. In passenger
That
some form of balanced engine will be required for high speed
Whether this balanced engine shall be a four-

service there are several lines of development possible,

seeme probable
cylinder compound or a three- or four-cylinder simple engine
nzing superheated steam, time alone can show., COne thing is
certain, in spite of the predictions of those who would have
us believe electricity to be the power af the future, the steam
locomotive must remain the principal factor in long-distance
land trapsportation for many vears to come, The introduction
of the large Mallet engine has robbed the electrical advocates
of one of their stock arguments, that we have arrived at the
limit of size and capacity in the steam locomotive,

If for any reason it hecomes necessary to put a patch on a
bailer the patch should be put on the inside, not on the out-
sicle

Thread Gage for Stay-Bolts,

ial staye are a hard thing to fit into place, according to
some boiler makers, because the threads in the boiler plates
and the threads on the stay-bolt will not mesh in both sheets
at the same time. I knew of one case where a boiler maker
tting in five stays, and these were obtained
Schemes are tried of

spent two days pu
by sorting over about 100 stay-bolts.
having the tap so0 made that the threads in both plates will be
as on a continuous rod, and this helps a lot; in fact, it is neces-
sary to have the holes exactly in line. But another trouble
nften comes from the fact that the stay-boltz are turned up in
a lathe which is so worn that in a foot or two of length the

TIREAD GAGE ATPLIED TO A STAY-BOLT.

pitch iz a little off, which changes the position of the threads
so.that they cross when the bolt is screwed into place in the
boiler plates. It will pass through the outside sheet all right,
but will nat it inte the inner sheet. Now, if this stay-bolt 1s
lengthened a little, by hammering, so thuc the threads are
moved a little ahead until they will exactly fit into the threads
of both sheets, everything works smoothly.

The illustration shows an adjustable gage that can be used
in spacing these threads. This gage can be sect by the tap that
was wsed in making the threads in the plates, or it can even be
placed in the holes and set to the actual threads in the sheets.
Then the bolts can be drawn out with a hammer to fit the gage,
and a lot af hard work will be eliminated —A. ;. Johnson in
Machinery.

A Steam Boiler Incident.

Seventeen vears ago an enterprising farmer living near
Boston purchased a portable steam pump to water his farm.
FEvery summer he has had one of the voung men in the neigh-
horhood run it, under the supervision of Mike, the foreman,
whoze word was law, This summer the hoiler leaked so badly
that the facts came to my attention, The hoiler tubes became
s0 overheated and loosened that there was not a single one
which was tight. In former years when they leaked badly,
Mike, with a hammer and chizel, would calk them until they
were fairly tight. Several years ago the steam gage was
stolen, and since that time the “engineer” estimated the pres-
sure by the rate the pump worked with the throttle wide
open. How he estimated it when the pump was not working
was not made clear to me. The water used in the boiler was
the same as that wzed in the pump, and it came from a dirty
frog pond.  Small fish and eel grass were continually thrown
out of the discharge nozzle of the pump, and the natural infer-
ence was that they were just as frequently thrown into the
boiler. The water glass was =0 dirty that even if there had
been any water in it it could not have been seen; az Mike
explained, “It was 8o stuck up with mud that you couldn’t ever
depend on it.™

Once (long aga) Mike opened a hand-hole to clean out the
bodler; but, as he zaid, *There was such a mess in there that it
would have taken a whole day to clean it out, and what was
the use, since it was running all right as it was." And the
mud stayed in there, In all these seventeen years no repairs
have been made to the boiler, it has never heen inspected, the
inside has never been cleaned, its safety valve and steam zage
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(when it had one) have never been tested, and it has never
had anyone with a license to run it. In spite of all this, the
owner refuses to have any repairs made, saying that “It isot
worth it, and as long as it will pump water let it alone and
don't fool with it."—E. M. 5. in Machinery.

LOCOMOTIVE WORKS AT WIENER-NEUSTADT.

Special Agent Capt. Godfrey L. Carden, writing for the
Daily Consular and Trade Reports from Wiener-Neustads,
Austria, deseribes his recent inspection of the locomotive
works at that place as follows:

The Wiener-Neustadt Locomotive Works are one of the
important private locomotive plants in Austria, The chops are
located in Wiener-Neustadt, a city of some 28000 inhabitants,
and distant about one hour's time by fast train service from
Vienna. At the time of my visit 2,200 men were employed.
General Director Richard Heindel afforded every facility to
inspect the shops. The foll name of this establishment is
Actien-Gesellschaft der Locomotivfabrik vormals G. Sigl in
Wiener-Nenstadt. During the summer months business was
so good that foreign orders could not be accepted because of
the heavy demands of the Austrian State Railways. Ordi-
narily, the Wiener-Neustadt shops are active bidders for loco-
motive work for the Roumanian, Servian and Italian railways.

CAPACITY AND OUTPUT,

The total output capacity of the Neustadt plant is about 120
locomotives of all sizes per year. This is not a very heavy
cutput when one considers the five locomotives per day capacity
of one of our American works, but in making comparison of
this sort it is necessary to reckon on the types of locomotives
built. Wiener-Neustadt, in common with other European
shops, constructs copper fire-boxes and uses copper stays and
bolts. Great carc and attention are given to finish and ap-
pearance, and the idea prevailz that a machine must operate
for twenty years or more. These views are opposed to Ameri-
can practice, in o far as they subordinate immediate worl
capacity to longevity, and by work capacity 1 mean bar-pull.
Naturally, in a shop where care and attention to detail are of
paramount consideration one expect: to find good workman-
ship, and it may be stated that the work which came under my
observation is of as high a standard as 1 have zeen on the
Continent of Europe. Ohservations of this sort are, of course,
relative, and are based on comparisons. In visiting different
shops one finds, perhaps, special aptitude in some particular
detail more highly evineed at ene rather than at several works.
At Wicner-Neuostadt the hoiler work was especially naticeahle,
and aside from the good workmanship there this part of the
establishment is the most modern and interesting. Locomo-
tives of all sizes up to 1,200 horsepower are built. This latter
figure may not sound large compared with the 2,000-horse-
power engines used on several leading railways in the United
States, but for Continental work 1,200-horsepower engines are
very large engines. In the huilding of locomotives, when
called upon ta supply superheaters for the Austrian State Rail-
ways, recourse 15 had to the Golsdorf type,

The Wiener-Neustadt werks have heen in existence for
about fifty vears. Toals are in use to-day in the shops which
have been availed of upward of forty vears. One man stated
in my presence that he had been working steadily at the same
machine for twenty-eight vears. The tool was a Sigl lathe
for turning down crankshafts. This man receives between
8 and ¢ kronen per day (1 krone — 20.3 cents).

EXTENSION OF WORKS.

At the outset the efforts of the plant must have heen de-
voted in part to machine-tool construction, for many tools
were ohserved hearing the name of Sigl, the originator of the

works, The history of the establishment was not without
vicissitudes, and in recent years several changes have been
made in the management. General Director Heindel has been
in control during the past two years, and the busy appearance.
of the shops gives every indication of prosperows conditions.
New additions are constantly being made, and during the past
Year a sum approximating 2000000 kronen {$406,000) was
expended on new boiler and machine shops. The new ma-
chine shops are quite apart from the old warks, and while the-
buildings are completed and machine toals are being installed,
the equipment is not complete. It is very apparent the man-
agement contemplates many important additions to the ma-
chine-toal equipment, both to meet the demands of the new
shops and to modernize the older portions of the works. This
is seemingly the policy that is planned, and one which should
be borne in mind by manufacturers possessing high-grade
machine tools especially adapted to locomotive work. The
entire spirit of the Wiener-Neustadt administration is em-
inently progressive, and it is my opinion that manufacturers
producing machine tools of more than erdinary merit will find’
that any representations they make on the subject will he wel-
comed at this estahlishment.

MACHINES EMFPLOYED.,

The Wiener-Nenstadt works are building all locomotives on
the plate-frame form., These plate frames are cut out with
oxygen gas. In this respect the Wiener-Neustadt shope follow
the Borsig practice. Practically all material entering into the
locomotive construction comes from Austrian territory. Im
all, there are about 1,300 machine tools in service in the works.
In the original shops, in fact in all the buildings except those
erected during the past two vears, one finds many old tools.
The name "Sigl” is on many of these tools, vet Sigl, as =
machine-taal maker, no longer exists. In the new shops there
are many German tools, although a Bullard boring mill was
noticed in one of the latest installed sections. Vulkan, the
Vienna machine-too]l works, has supplied a number of ma-
chines of a varied sort. The lathes wvsed in general are very
old, but it waz gratifving to observe that in tecent additions
an American tool was on the ground in the shape of a heavy
2o-inch Lodge & Shipley engine lathe. There were quite a
number of unmistakable American-made tools on the floors,
but with the names of the makers missing.

The planers used are, for the most part, as old as the gen—
eral run of the lathes. There are only two modern planers,
so far as could be observed, in the entire plant, These two-
were from the G. A. Gray Company, Cincinnati, Ohio.

AMERICAN AND OTHER FOREIGN TOOLS.

Four slotters from the Bement-Niles Company. Philadelphia,.
were seen.  The name and numbers of the machines were cast
in the framing and had not been effaced. The numbers were
680, 712, 713 and 715. Prentice Bros. Company, of Worcester,
Mass., are represented by a greater number of tools than any
other American firm. The Prentice machines are for the most
part upright drills, There was one unmistakable Gisholt turret
lathe, but with the name mizsing.

The shaper line at this works is also old,  There iz one line
of crank shapers in service, as made by Vulkan, which waz in-
stalled fully thirty vears ago,

Some of the more recent German-made tools in use are
heavy machines, and nearly all, or the more CONEPIcIonNs, are to
be found in the new shops. Grafenstaden has supplied several
toals for eylinder boring. Sandermann & Steirr. of Chemnitz,
have supplied several heavy vertical drills, and D. G. Diehl, of
the same place, has also heen drawn on extensively.

There are very few English tools in service. T saw only
Kendall & Gent radial drills and some slotters from Maclea é:
March.
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A Mayer & Schmidt vertical grinding machine was present,
but was criticised. In previous reports it has been mentioned
that the opinion prevails that American grinding machines are
not equaled by the best grinding machines of European make

All tools in the Wiener-Weustadt works are to be operated
by electric power, either from motor attached or by overhead
shafts driven by electric motors placed at variouws points
throughout the shops. Two Parsons turhine engines have been
installed, and furnish collectively about 1,600 horsepower.

The Saech: Maschinenfabrik vorm. Rich. Harmann, of
Chemnitz, and Ernst Schiess, of Disseldorf, have supplied
some heavy tools for Wiener-Neustadt. Schiess is presemt
with a heavy tool for turning off locomotive wheel tires, and
Hartmann haz supplied a heavy turning and boring machine.

In the boiler shops there iz a 15-meter long machine from the
Vulkan Waorks, of Vienna, designed for drilling plates. Son-
dermann & Stierr have furnished a four-spindle machine for
drilling hoiler heads, a ton] not unlike that made by the TFoote-
Burt Company, Cleveland, Ohio. There is also a fine spindle
miachine in service for the same character of work from the
German firm of J. A, Maffei, Munich, Practicallv all the heavy
tool orders seem to have been taken by the Germans.

The pnenmatic tools in use in the boiler shops are of Ger-
man make. There are in use also tools made in England,
Austria-Hungary and Switzerland,

A day's work at Wiener-Neustadt embraces gld hours
Work commences at ¥ A. M. and stops at 6 . M., with an
interval of 174 hours at midday. On Saturdave the shops close
at 5 P. M. The men are paid on the hasis of a fixed valuation
for work performed. Tf the work iz not completed by the
week end, the workmen are given advances on the final price
for the work, Good workmen at Wiener-Neunstadt receive
wages varyving from # to g kronen ($1.62 to $1.83) per day
In exceptional cases sums as high as 12 kronen ($2.44) per day
are earned,

CORROSION AND PITTING OF BOILERS.

In ohzerving the overhauling of same hoilers recently, T saw
that the interinr enemy—corrogion—had gotten in its worl,
The boilers were unzafe for continued wse and had been con-
demned. There were plates in the boilers so hadly pitted hy
corrogsion that the thickness had been reduced to dangerous
thinness in many places. And anvone who goes ahout very
much among the steam power plants will meet with similar
cases. There are varving conditions of water, condition of the
hoilers, application of the steam and general employment of
the bailer that tend to change the averape order of things
Generally the important kinds of corrosion may be classed
under the headings of honeveombing, wasting and grooving.
Honeycombing and pitting are practically alike in characteris-
tics, Plates thus affected are dangerously near the rupture
mark, and the knowing men will always remove such plates
hy substituting new plates, providing that it will pay to do so
Often a bailer gets so badly pitted that vou have ta abandon
it. Second-hand hoilers are often pitted internally.

The other day T witnessed the results af a blow-out of a
plate in a sawmill, where an antique hoiler had been put in
for economy reasons. The boiler looked good enough on the
outside. hut the steady pitting inside had heen in progress for
some years, and so weakened the plate that the metal gave
Waxv.

A man who had charge of the hailers in a flour mill showed
me how he had been dececived as to some pitted plates. The
pitting had been going on in the hoilers for some time. But
an incrustation had set up, and this material sa farmed aver
the pitted portions that the latter were invisible. Time passed

and the pitting continued. Some scale collected, and in re-
moving the scale with chipping chisels the workmen broke
through to the thinned and weakened parts of the pitted plates.

By following up the operation of pitting, you will find that at
first there are but light evidences of the trouble. But if you
have reason to examine the plate sometime later, and if the
pitting has been allowed to go on, vou will find that the in-
dentures have developed in number and size, These recesses
tend to weaken the plates to a danger point,  Still later the

FG. 1.

pitting will have assumed a form with the Impregnations
almost passed through the plate. Sometimes you will find that
the pitting consists of numerous little holes. Then, again, the
pitting takes on the honeycomb order and spreads out more
or less. In either case it is bad enough. You will find that
pitting, when pitting oceurs, is on any plate of the hoiler below
the waterline.

You will also find the pitting above the waterline in places,
particularly where water can collect in spaces about the

domes or pipes.  Pitting, of course, is due to chemical action.

FIc. Z.

Concentrated acids of the water you use are sure to attack
the susceplible places of the plates, regardless of patented
compounds and any procezses vou introduce.  If the acids are
volatile the plates in the steam space will suffer with the plates
in other portions of the boiler,

Sometimes the pitting is about the boiler stays, and a wary
eve must he kept to avert disaster. Im a coal yard where they
ran a hoisting engine I saw the workmen engaged in the boiler

FIg. 3.

fixing the stays. It seems that the pitting and grooving had
gotten into the stays at their basze, as in Fig. 1, making it
necessary to renew these parts. The boiler had to be idle a
week for this work,

The following views relate to uniform corrosion in connec-
tion with the wasting away of tuhes and parts of metal adjacent
o the tunbes. The water corrodes the parts in an even or
uneven manner, often in the form af patches of scale. Tha
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conditions are very like common rusting of parts of anything.
Cracked scale can be located to expose these conditions. But
you cannot determine the depth to which the action had gone
unless you drill or cut through the plates.- One party thought
that he had detected an indication of local grooving and wast-
ing of the plates, and worked on that assumption. He simply
did a little eleaning and chipping. He figured that he had
fixed the part. Weeks after the boiler head blew out, due to
a section of the head having been weakened by the wasting
and grooving of the metal in places not readily determined.
One boiler maker showed me a case like that in Fig. 2, in
which the plate was scored all about the tube. Yet on the out-
zide the tube appeared to be in first-class order. This party had
an electric lamp fAtted to the end of a cable, and with this

flexible cable he was able to carry the 32-eandlepower light
with him to the spot for examination. I went with him, and
was surprised to sec the condition of the tube at that point.
Thiz man had with him a common reading magnifying lens,
which zeemed to me to be a very ugeful instrument for exam-
ining the condition of the plates and tubes,

The tube ends are almost always a source of trovble in
boilers where it iz neceszary to use water not suitable for the
purpose, Or perhaps the ends get exposed, due to there being
no water at all. I have met with such instances. Firemen
will get careless in spite of teachings of the engineer. One
fireman waz in the habit of letting the water get low. The
first thing that developed as evidence of low water was
loosened and leaky tubes on top. The lack of water permitted
heated gases to get to work on the tube ends.

The corroded ends of the tubes looked like Fig. 3 when
removed. I once saw 2 heap of tubes scored to the condition
thawn in Fig. 4. The engineer told me that he was saving
them to be cut down and new ends put on. This is economy
and, of course, often done.

But in these modern days the hest engineers de not bother
with using old truck. New parts are demanded every time.
Often it is a paying investment to discard the old stuff to malke
room for the new, even though there seems to be some life left
in the second-hand material —George Rice in The National
Engineer.

Introduction of Steel Fire=Boxes.

One of the first problems taken up by the Master Mechanics'
Cenvention, when first formed, was investigating the reliability
of steel as material for the construction of locomotive fire-
boxes. Up to that time (1860) nearly all fire-boxes used in
locomotives in America were made of copper or iron, and
much trouble was experienced in keeping the fire-hoxes in con-
dition to hold water. The iron sheets laminated and cracked,
while the copper thinned out so rapidly that fracture often
happened. Among the first master mechanics to try steel was
Mr. H, Andersan, of the Chicago & Northwestern, who intro-
duced fire-boxes of “Cyclops”™ steel, while the Pennsylvania
Railroad introduced fire-hoxes of steel made by Huszy, Wells
& Company, Pittshurg. These experiments proved so success-
ful that stee]l came gradually intn favor, but great opposition
was manifested against it for many years—Raikway and Loco-
mative Engineering,

THE NEW GERMAN STEAM BOILER LAW.

On January 14 a new law, regulating the installation of
steam boilers, comes into force in Germany. This law, in
comparison with the old regulations in force since 1890, con-
tains many alterations of vital importance to builders and
users of steam hoilers,

One very important portion of the new law deals with the
testing and inspection of plates, and is causing a gpood deal
of anxiety to British firms who make boilers for expert to
Germany, Hitherto the certificate of the makers has been
regarded as sufficient guarantee of the strength of plates, but
under the new regulations examination and test must be
made by independent experts recognized by the Federal
States. At one time it was feared that this weould mean
that all boilers made for Germany would have to be con-
structed [rom steel made and tested in Germany; but repre-
sentations have been made by the Agricultural Engineers'
Association, and it seems not impossible that the German
authorities will eventually decide to accept Lloyd's certifi-
cates under certzin conditions. In any case, it iz obvious
that the new regulations must result in increaszed cost and
trouble to the British manufacturer and hamper his trade
with Germany, and in certain circles it is freely said that that
iz the intention of the law, and that eventually the Germans
intend to prevent altogether the importation of foreign
boilers,

Steam boilers are now divided into two classes—land and
marine boilers. As the latter are of lesser general import-
ance, most weight is given to the former; and we will confine
ourselves to dealing with the alterations which have been
made in the laws relating to land boilers.

“Land steam boilers™ are held to be such fixed or portable
hoilers as are not only used on land, but also temporarily on
buildings and constructions floating on or moving in water.
Hitherto the regulations applied to all closed vessels which
were used for generating steam at a higher pressure than the
surrounding atmosphere, the only exception being low-pres-
sure boilers, i.e., boilers fitted with a device whereby the
steam pressure in the interior of the boiler is prevented from
exceeding a surplus pressure of half an atmosphere; these
latter are still exempt from the new regulations, and so-
called “dwarf boilers” are now also excepted. The latter, in
the meaning of the Law, are steam generators whose heat-
ing surface does not exceed 1-to square meter, while the
steam pressure must not be more than two atmospheres
surplus pressure. They must also be provided with a suit-
able safety valve. Weszelz in which steam taken from am-
other generator iz specially heated by the aid of fire (super-
heaters) are also not subject to the new regulations. Hith-
erto boilermakers have been left considerable latitude as
to the selection of materials and dimensions: the new law,
however, males special provisions as to the stress to which
the material is to be subjected, and stipulates for thorough
tests of all the materials uzed in the construction of boilere.
If the steam boiler be intended for a working pressure of
more than ten atmospheres, no cast iron or malleable cast
iron may be used in any part of the boiler walls, while brass
is only to be uged for fire tubes of not mere than %5 mm.
diameter outside. Hitherto it has been recommended that
the flues of a steam boiler at their highest point should lie
at least 10 em. below the lowest appointed water level, but
thiz distance has now been defnitely fixed at 1o em., and
in the case of boilers the water surface of which is 1.3 fold
of the total grate area, this distance must be at least 15 em.
As feed devices, two feeders have so far been required which
were not dependent upon the same operative mechanism, so
that each one could, if necessary, be used for feeding the
beiler separately, By the new regulations these devices must
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be of such a size that each one shall be capable of feeding
the boiler with double the guantity of water normally re-
quited. In the case of steam feed pumps, driven direct by
the main steam engine, one and a-half times the normal
evaporating capacity will suffice. Hand-fecd pumps are only
allowed provided the product of the heating surface in square
meters and of the steam pressure in atmospheres, does not
exceed 1200 One of the stipulated feed devices may be re-
placed by the direct use of a water pipe, if it be guaranteed
that the actual pressure of the water service at the boiler is
always‘at least two atmosphercs more than the steam pres-
sure permitted in the boiler.  The lowest permissible water
level, hitherto shown by a clearly visible mark, musl now be
marked by the inscription “Niedrigster Wasserstand;™ in
boilers with a heating surface of less than 235 square meters
the letters “N. W." may be used for the same purpose,
Fixed and portable boilers must be fitted with at least one

STACE-CENTERING EBAR IH FLACE,

and two safety valves respectively, spring and lever and
weight valves being both admissible; in the latter case the
pressure exerted on each valve smust not exceed Soo kilos.
The steam space of every hoiler must be fitted with a pres-
sure gage, the dial being marked 1o indicate atmospheres.
It must also be provided with z fixed conspicuous mark,
clearly showing the maximum steam pressure; the movable
indicators hitherto used are no longer allowed.

Steam boilers, to be erected at future dates, will not only
be examined as to material and strength, but will also be
subjected to a thorough internal and external inspection, so
as to determine if they have been properly built. The final
imspection will be made under steam, and the officials mak-
ing the trials must wse an officially provided double manom-
eter. Boitlers for a working pressure of more than six atmo-
spheres, and such in which the product of the heating sur-
face in square meters and of the steam pressure in atmo-
spheres exceeds 30, must not be erected below rooms which
are often entered by human beings, nor above any rooms,
excepting cellars. This stipulation does not apply to water-
tube boilers, the tubes of which are seamless and have a
diameter of 100 mm. outside, while the walls of the steam
drum are not touched by hot gases. In this case the steam
pressure must not exceed six atmospheres,

The new law renders things somewhat easier for so-called
“dwarf” boilers, or those in which the product of the heat-
ing surface in sguare meters and the steam pressure in

atmospheres does not exceed 2. For these one feed device
is sufficient, no second watermark is required, and only
one safety valve is necessary.

Roilers already in use and complying with the reguire-
ments of the old law, need not be altered to comply with the
new stipulations until such time as they need a fresh inspec-

tion—T e Engineer,

Stack=Centering Bar.

A very convenient apparatus for guickly and accurately cen-
tering the stack of a locomotive over the exhaust nozzle is
shown in the accompanying illustrations. This device was de-
signed and is in use at the Collinwood shops of the Lake Shore
& Michizan Southern Railroad, and consists of a long bar
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DETAILS OF CENTERING BAE.

mounted on a base htted with beveled jaws and a sliding ring,
50 that it automatically centers itself in the exhanst nozzle tip
and simply needs to be set into place to be assured of an ac-
curate location. On the bar 15 a swinging arm, which can be
located at any point, by means of which the stack, after being
sel into place, can be accurately centered, bath at the choke and
top.—American Engineer and Raidroad Fowrnal

Why the Flues Leaked.

While I am not employed to investigate plants, never
theless T enjoy visiting plants for my own benefit and in-
formation, and with this object in view I recently visited
a plant in which the flues in the boilers were a source of
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constant trouble, so I asked the privilege of making a thor-
ough examination, which was readily granted. After cool-
ing down the hailer T soon noticed just what T had expected,
I have found that the overhead feed is not the best way in
the world to get water into a boiler,

The pipe was connected up in the ordinary way, with little
holes all over it, and where the water had sprayed down over
the flues it had formed a solid mass of scale, in face I could
not find the Hues on account of the scale, and, of course,
these Hues leaked. On questioning the man in charge T alsn
found that the boilers were cleaned only once a year. T sug-
gested that he run the feed pipe over the flues and down 1o
the blowoff, so as to let the water feed from below, instead
of overhead, which he did. Think of cleaning a boiler only
once a year, when, to my notion, it should be done at least
onee a month l—H. E. Atherton, in The Southern Enginecr.

A BUTT-STRAPPED JOINT FAILURE.

A boiler rupture of more than usual interest, which, vers
fortunately, did not result in an explosion, recently occurred
at the plant of Hotchkiss Bros. & Company, manufacturers of
wood trim, at Torrington, Conn. At 4 o'clock on the after-
noon of Sept. 21 the fireman poticed water running down the
side of one of the units of a battery of two horizontal-tubular
boilers used to operate the mill. The water came from the
right-hand side of the shell over the grate at such a rate that
the fire was drawn, and by 5 o'clock water had collected to o
depth of about 6 inches in the ashpit, The trouble was as

sumed to be cansed by a

leak along the calking edge of a seam,
and a boiler maker was secured to make the NECELsAry repairs
sa that the boiler might be put in service the following day;
but when the brick covering was removed in the vicinity of the
leak it was found that the water came through a crack in the
solid plate along the outer row of rivets below the butt-strap
of the longitudinal joint, which was triple-riveted. It was
decided to abandon the use of the boiler, and a new one was
installed in its place. Through the courtesy of W. A. Hotch-
kiss we were able to take numerous measurements, showing
the contour of the shell in the vicinity of the cracked seam, and
alsa of the other seams,

The boiler was built in 1895 by the Cunningham Tron Works,
the stamps on all of the shell plates being “Central Tran Works
Fire Box Steel, 60,000 T, 5., Harrisburg,"

The shell, which was made in three courses, was 17 fect 2
Sl

[ Framt Head
ol Doiler

inches long over all, and 66 mches inside diameter at the end
courses.  There were seventy-nine 3.5-inch tubes, 16 feet long,
and the bracing above the tubes congisted of five 1.5-inch
diameter through rods with upset ends.  The boiler was sup-
ported on the setting walls by four cast iron brackets, each
of these being attached to the shell by six 13/16-inch rivets.
The shell and straps were both of 3§-inch thickness, and the

rivets all 13/16 inch in diameter, pitched about 67716 on the

Fiz, l.—tnx 25-INCH CRACK.

outer rows and 3732 on the inner rows. Iig, 2 shows the
dimensions of straps and the spacing of rivets, also the loca-
tion of the crack, which is also illustrated in Fig. 1. The lerfgth
of the rupture was 23 inches, and it commenced 714 inches
in front of the line of girth rivets connecting the front and
ceniter courses, and extended toward the front from this point.
The crack was not in one continuous line but had a break dear
the center of its length, the ends of the crack at this point over-
lapping each other;, as shown in Fig. 1.

While the formation of this crack had probably extended
over a long period of time, the final breaking through was
very sudden, as evidenced by the severe leaking, caused at once
by the fatlure. The contour of the shell was measured in the
planes marked 1 to & in Fig. 4, the positions of points 1 to 4
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FId. 2, —DETAILS OF

THE TRIFLF-RIVETED RUTT-S5THAF JOIRT WHICH FAILED
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on the front course heing also indicated in Fig. 2. The points
on the front course were selected at irregular distances, as
shown, on account of the interference of nozzle, manhole and
bracket with mare evenly spaced positions.  Point 7 was
selected on the rear course hecanse it represented the point of
maximum divergence from a true cylinder on this course,

The method used for measuring the contour at the several
points involved the use of a form, consisting of a board, which

as shown by the contours at points 7 and 8 of Fig. 3, it will be
noted that it is not one-sided like the seam of the front course,
hut that the deviations from a true circle are symmetrical with
respect to the strap. The extreme variation, as shown 1n plane
= was confined to a very short length of shell, not more than
7 or B inches long. The fact that the-joint on the front
course was considerably out of true could be noted by sight-
ing along the shell just below the outer butt strap, the shell

1 2 3 4 ]
gt -3 - I
| Crack '
el —
‘% Rl ]
= [l — - 1
1 23 4 3

Fig, 4. —iHOWING LOCATION OF PLANES IN WHICH THE DISTORTIONS

had ends about 4 inches long, sawed to a radius of 333 inches,
this being the radius of the outside of the cracked course.
Between these ends a curve of 35 inches radins was accurately
cat, and the distance between this curve and the shell was
measured with inside calipers. The board form actually used
to take the measurements with, however, was of much greater
length than that shown in this view. The dimensions of the
hoard form are given in Fig. 5, the points marked 1 to g in this
figure corresponding to the similarly numbered points in Fig.
3. Notwithstanding the fact that this form spanned about 36

k ]
<367+
- L] ﬁ
s s e o i
& 7 !
WERE ¥ EASURED.

showing a decided hump about the middle of the crack

Thiz boiler had been in use about 13 vears at a pressure of
go to 1o pounds, The efficiency of the zeam was 8704 per-
cent, and, using the stamped tensile strength as a basis of
calculation, the shell had a factor of safety of practically six
when carrying 100 pounds pressure, so the cracking of this
sheet cannot be attributed to undue strain.  This 15 the second
failure in New England of a butted and strapped joint which
has come to our knowledge in about one vear's time.—Power
and the Engineer.

FIG. §.==DETAILS OF FORM FOR MEASURING DISTORTION.

inches of the circumference of the shell, it was not long
enough to reach entirely ovér the distorted portion adjacent to
the seam. This is shown by the fact that some of the con-
tours in Fig. 3 commence with deviations of 1/32 of an inch
instead of with zero, as they would have done if the shell had
heen true to form at the points where the board templet rested
upon it,  Fig. 3 shows the contour of the shell across the joints,
true to scale in the respective planes indicated in Fig. 4. To
ascertain if the shell was generally out of round, numerous
measurements were made on different portions of all courses
away from the seams, and at none of these points was the shell
found to deviate more than 1/32 of an inch from a true cylin-
der. It will be noted in Fig. 3 that the greatest variation from
a true cylindrical form is in the plane 3-3, of Fig. 4, which is
nearest the center of the cracl.

While the seam on the rear course is very much out of true,

A USEFUL TABLE FOR A LAYEROUT.
WY FREARE T. SAXE,
One of the most usciul tables for a layerout, and one thay is
used practically every day by the writer, iz the table of sines
below for finding the length of the chords from three to 100:

3| 86603 |17 sa7s[st| 10ua7 |45 | owezss 5. 083222( 73| 04022
4| 0711 |18 | 17365 32 | DOROLS |46 | DAS243 | 60| 05235674 . 42441 55| 03soa
& GETTO |10\ 1646 33 | 00505647 | DBGTIS | 61105147875 041575 88| 035281
DO |20 | 14643 | 28| (W2260 |48 | 063401 | 62| 050649(76) 041325 90| 034590
T 4338 11| 14004 |35 | DSGRA0(40 | DG407 | 63 049545|77| 040785 01| 034516
B GE268 22| 14202 |36 | O8T166(50| 0A2701 | 64 040063 TE| 040067 02| p3dlel
9. 34302 23| 1I6LT |37 | OS4S04 (51| D61560| 65| 048312|78( 038756 93| 033774
10| 0002 124 | 13053 |38 | 042380 | 53 | GGOSTH | 66 047562 (80 039260 04| 053415
1) 28173 25 | 12533 | 30 | 080466/ 55 | 050240 | 67| | 046872(81| 038775 95| 032064
12| 25882 126 | 12084 |40 | OTE400| 54 | 008145 | 65| 046152 (82) 036303 96| 032710
13|.23932 37| 11604 |41 |. 076549 |55 | 067090 | 69| 045515(83| 0a7841) 07| pazas)
14/ 22252 |28 | 11167 42 | 074731 |56 | 056071 | 70| 044605(94| 037301) 05| 022081
15| 20701 29 10812 43 | 072005 |57 | 046050 | 71 044232(35| 036954) 00) 031728
1t .|m9|au|.1|}453 44 | 7L 58 ) 0541040 | 72| .043619|56) 030522 100) 031411
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Rule:
chord.

Example: In Fig. 1 let it be required to find the length of
the chord of the arc AR, which contains 120 degrees.

Multiplying the diameter by the sine equals the

Since

FI1G, 1,

there are 360 degrees in a circle, the chord divides the circle
into three equal parts. Now, by referring to the table, we find
the figures opposite 3 to be 86603 Now, assuming the
diameter to be 3 inches, we multiply 85603 by 3, which gives us
2.5780g the length of the chord as 2.58 inches,

Then, again, let it be required to find the diagonal of a
square, as in Fig, 2, by adding the legs together and multiply-

LY

_——
G, 2.
ng by the figures .roy8i, which gives us the length of the
diagonal of any square and saves the square root method.
It 15 the same principle as multiplving the diameter of a circle
and finding the chord of a four equal sides. This will be found
a very useful and reliable table. )
Uniform Boiler Laws in Canada.

It iz indeed a source of much gratification to us that the
step of which we have been a long and persistent advocate is
at last within measurable distance of realization. We refer
to the matter of a uniform boiler law for the Dominion. This
has been the theme of many an editorial in the Engineering
Journal, and we have repeatedly emphasized the disadvantapges
and disabilities which separate and distinct provincial laws
impose upon both manufacturer and engineer. As matters
stand just at present each Prowvince of the Dominion has its
own self-centered laws regulating the conztruction of boilers
and the qualifications requisite for admission to the engineer-
ing profession. The handicap under which the inter-provincial
relations of engineer and manufacturer labor from this state
of affairs is obvious, and the surprising fact to us is that some
organized move to have matters remedied was not made long
ago. The substitution of a uniform boiler law for the present
state of separate and distinctive regulations for each Province
will be a great relief for the engineer. As matters stand at
present the engineer iz practically disharred from practicing
in any other than the Province in which his license is issued.
If he removes from one Province to another, his existing cer-

tificate becomes a dead letter, and he has no other alternative
than to gqualify for a new license under new regulations. Tt
is scarcely necessary for us to say that this condition of affairs
is absurd, and the fact that it has not been more strongly
attacked in the past is due to lack of united action on the part
of engineering authorities all over the Dominion. From the
point of view of the manufacturer the consummation of a uni-
farm boiler law is equally desirable and urgent. At present he
has to provide a boiler differing much in details for each
Province. The loss of economy which necessarily results is
evident. As one manufacturer puts it, "It is playing havoe
with our trade, and it requires us to keep an additional thick-
ness and quality of goods to suit these different purposes.”
British Columbia, Saskatchewan, Alberta, Quchee, Ontario,
Manitoba, and even the City of Montreal, have diverse and
distinct boiler inspection regulations, all calling for some detail
of construction peculiar to each individual Province. There
iz really no valid reason why thiz deplorable condition of
things should prevail. Petty considerations and wirtual inac-
tion on the part of manufacturers’ associations and engineer-
ing societies are to a large extent rezponsible for their con-
tinued existence.

The present effort, which has taken the shape of an inter-
provincial conference at Begina, is due, in a large degree, to
Mr. J. W. Harkom, who represented the Canadian Manufac-
turers’ Aszsociation at the gathering. The British Columbian
representative was Mr. J. Peck, chief inspector of steam
botlers and machinery for that Province. The views of On-
tario engineers were expressed by Mr. Duncan Metcalf, chief
mechanical engineer for the Province. These men are thor-
oughly conversant with the situation, and a= a result of the
allied deliberations and engineers, an act, adapted to the in-
terests of all the Provinces, haz been prepared, and will he
presented to each Provincial government for ratification,
There iz every prospect that this move will be successful, and
all concerned can look forward with confidence to-the disap-
pearance, at no far distant date, of the present anomalous and
inimical condition of affairs—The Engineering Towrnal of
Canada.

In his forthcoming report, J. [ Beck, Commissioner of
Lahor and WVital Statistics, devotes several chapters to the
subject of hoiler inspection and the need of legislation re-
specting steam boilers.  Im Wisconsin, according to the last
factory inspector’s report, there were 2,485 firms uzing steam
power. The number of boilers in use was 5,103, and the horsze-
power of the same was 478,041, There is no State law requir-
ing any inspection or examination except the power that is
granted to City Councils by chapter 925, “To provide for the
inspection and regulation of stationary steam engines and
hoilers.” Mo city has taken advantage of this right, and the
boilers in this State remain uninspected unless insured by
some casualty company.

Section 4,358 provides that “Any one having charge of any
steamboat or railroad train or any other apparatus for the
generation of steam, who shall, by ignorance or gross neglect,
or for the purpose of excelling in speed, cause a collizion or
wreek, or create, or allow to be created, such an undue quan-
tity of steam as to burst or break the boiler, ar other apparatus
in which it shall be generated, by which any person shall be
killed, shall be deemed guoilty of manslaughter in the third
depree”

Commissioner Beck has prepared a table covering a period
of seventeen years, and showing the number of hoiler acei-
dents in Wisconsin in that time and the number of persons
killed or injured. The table shows a remarkahle increase in
the number during the earlier years of the period up to 18gs,
and the following total results: Number of accidents, 143:
persons killed, 84; persons injured, 163
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CIRCULATION STATEMENT.

Our sim in circulabion is guality, not anan:ﬂy. We guarantee that we
hawve subscribers in nearly ofl of the ratlway, contract and moring boiler
shops in North America, a5 well a5 in many of the leading bodler shops
in other paris of the world, and thot nearly every subscoriber i either on
owner, mandger, superintendent, foreman or layer-out. Our subgevip-
tion books ore slways epen for ingpection,

NOTICE TO ADVERTISERS.

Changes to be made in cnpﬁv, or in orders for advertizements, mugt be
in ouwr honds not loter tham dhe Itk of the month, fo insure the corrying
euf of such ingtructions in the dssue of the month folloming,

Tendencies in Boiler Design.

After discussing certain defects in the design of a stationary
botler recently built for a particular purpose, an eminent
engineer expressed surprise that any one should to-day take
the trouble to design a new boiler. 50 many thousands of
loilers have been designed and built on standard lines which

have given satisfaction, and the performance of which can be

reliedd upon with certainty, that it seemed to him futile to’

attempt anything new and untried. We believe that there is
Although steam boiler prac-

lice is unsatisfactory in many respects, yvet it cannot be said

much truth in this ohservation.

that there are not a sufficient number of standard designs to
Fro-

gress in the desipn of stationary boilers has of late heen slow,

meet almost every requirement which might come up.

and most of the construction has been confined to standard
types.  Improvements have been confined largely to minor
details in the construction of watertube boilers.

In the railroad f[eld, however, the past vear has brought
ahout a marked change in design, and new features have been
introduced which mean much in the development of the loco-
maotive and of steam transportation. The principal feature of
locomotive development during the past year has been the
construction of a large number of Mallet articulated compound
locomotives, which have been of enormous size and weight.
This type of locomotive was introduced primarily for freight
work, but it 15 now being appropriated for passenger service.
The largest one built during the year weighed 462,450 pounds,
These locomotives, with their exceptional length, have intro-

duced a length of boiler barrel which is unprecedented, and
which is more than can be utilized simply for the boiler itself,
This excepticnal length has induced a return to combustion
chambers, and has introduced feed-water heaters and given
additional space for superheaters, The feed-water heater is
a comparalively new introduction, and its usefulness remains
to be proved, although theoretically it should be of great
benefit.  Practice in the use of superheated steam has become
s0 general that most of the early difficulties are fast being
avercome, and locomotive hailers with superheaters are no
longer novelties,

No startling developments can be said to have occurred
The general

tendency in design has been towards higher pressures, larger

recently in the construction of marine hoilers.

hoilers, larger combustion chambers and better proportions
of heating surface. The increase in pressure has naturally
necessitated the use of a better grade of material and the
highest class workmanship. Steel boiler plates of immense
size are now handled with ease by modern machinery, and
134-inch rivets are driven as easily as 34-inch rivets formerly
WcCrea,

One thing which will probably before long have a great
influence on steam boiler construction is the development of
autogenous welding. This has all come about in the last few
years, and particularly during the vear just past. As vet is
use in hoiler work is confined to repair work, and little de-
pendence is placed on it for important joints.  This, however,
is the most radical and promising improvement which has been
introducted in the boiler shop for a good many wvears, and it
will undoubtedly in time justify itself and become universally
applied.

Power Transmission in a Modern Boiler Shop.

Our leading article this month calls attention to the im-
portant points in the construction and arrangement of a
modern hoiler shop. Compared with other factories amd
manufacturing plants a boiler shop is far less complicated,
but, although the number of tools and machines vzed, and the
number of operations performed in building a boiler are not
as great as in other lines of manufacture, vet they are all
st closely related and inter-dependent that the arra-'mgcmcnt
of the shop, the location of the machine tools and the pro-
visions for handling material can greatly hinder or facilitate
the work. Sinee the construction of a hoiler involves the
handling of heavy weights, it is of first imporiance that every
shop should be so arranged that the work will progress s;'.-s.-
tematically through the shap, entailing the least amount of
handling. For this reason it is usually found economical to
install the most up-to-date and complete system of traveling
cranes and other appliances for handling materials which can
be devised. Next to this the most impartant problem is the
question of power transmission. This is such an important
question that we intend to present in future issues a complete
discussion of it, considering the fquestion from every point of
view, and we trust that any of our readers whase experience
has led them to form valuable conclusions respecting the hest
form of power transmission for a hoiler shop will favor us

with their comment as Ihc5¢ articles appear,
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COMMUNICATIOINS.

Cause of the Bagged Patch,
Eprtor Tue Bormer Makes:

Replying to the query on page 353 of your December num-
ber, regarding the canse for the bagging of a patch on a boiler
built twenty years ago, evidently the boiler was built of iron
and the patch used was made of steel. The trouble is un-
doubtedly due to the unequal expansion of the two metals—a
trouble which we almaost inevitably find wheré two grades of
metal are nsed together. M. F. AL

Portemouth, Va,

Triangulation.
Evorror THE BoiLer Maker:

In your December issue appears a communication from Mr.
I. I. Haddon, Cardiff, Wales, in which he condemns the
method of triangulation for developing curved surfaces. Since
there are hundreds of practical men using triangulation with
marked success, apprentices and others who do not under-
stand laying out by triangulation should not give Mr. Had-
don's remarks any considecation. When it comes to “hair
splitting propositions” nearly everyvthing can be shown to be
more or less incorrect thearetically, but nowadays the wide-
awake person uses methods that are short, and at the same
time sufficiently accurate for all practical purposes.

H. 5. Jerrery

Emitor THE Bomer Maken:

I have read with great interest Mr. Haddon's remarks upon
the subject of lriangulation in your December issue, and I
greatly appreciate the opportunity to comment upon his dis-
course, a5 well as to defend the principles of a system which
has proved, in the extreme, both reliable and practical within
the bounds of good work. [ am positive every artisan or
mechanic acquainted with the results, as obtained from de-
velopment by triangulation, is satisfied in his own mind that
this approximate method is sufficiently accurate to meet any
condition or construction that may be encountered in the
boiler shop. This is an assured fact, since practical experience
has proved it in both Europe and America, The writer wishes
ta assure Mr. Haddon that the American mechanic appreciates
the fact that a small discrepancy does arise in using this
method, and that he has been aware of it for years, and in
conniection with this he is also willing to embrace a more prac-
tical system of development if such a thing could be braught
about. This has been tried and tried again, but to no avail
Now Mr, Haddon has come to the front and given us some
food for thought; but, alas! after a careful consideration and
study of the fundamental principles, as cutlined in his sys-
tem, we can come to only this comclusicn—that the tranpgula-
tion method still stands pat in all its phases.

He has given us a method which invaolves a greater amount
of complexity, owing to the different number of times that
measurements and lines must be transferred from one view
to another. Errors are sure to creep in where this procedure
is necessary, and if great care is not exercized his approximate
‘method will not meet within as close a margin of accuracy as
triangulation.

Conditiens in this country require that work must be turned
out within a certain limit of time, and in the rush for cutput
we certainly would not have time to “hem and haw" about a
few inaccuracies, which could anly be measured with a vernier,
micrometer or some other device, This is an age of advance-
ment and hustle, and to “get there” frequently requires both
approximate and rule of thumb methods,

There are a great many principles which work out very
nicely upon paper, but when placed in practice it will be
found that they da not meet with the requirements.  Now, this
iz just the case with Mr. Haddon's system. His development
and arguments look super-substantial, but it will be found that
they da not meet all the conditions encountered. Ag an ex-
ample, we will refer to his development for the base eonnec-
tion. Suppesing the minor diameter of the top connection or
ellipse in the case is made nearly equal to the majer diameter,
then if the elements of the transition piece are extended they
will not meet the vertical line 12-2, even within the limits of
the shap or a 4o-acre feld. Consequently, it is obvious that
other methods of development must be nsed.

MMr. Haddon's comments, in my estimation, are not based
upon practical experience with triangulation. This does not
mean that he does not understand developments along the
line as ontlined in his paper, as I firmly believe he does; but it
is evident from his comments that he is not tharoughly con-
versant with the principles in question and their application.
If he were, I am sure that practice would have proved to him
that it i3 unnecessary to find fault with such a reliable system
of laying out as the “Methad of Triangulation.”

He points out very clearly that it should be the aim in
lavouts to have steaight lines in the plan and elevation, and
these lines should hecome rolling lines in the development.
This should always be so if conditions permit; but, as pointed
out previously, there are numercns problems encountered,

‘egpecially in tapering forms, which cannot be laid out in that

manner without a great deal of extra work, which would alsa
involve a greater amount of space than may be had within the
limits of the average shop. Mr, Haddon can rest assured that
if he encounters such conditions he will have to devise means
of development other than the method of tangents and cross-
ing planes to meet the requirements, and T am positive in stat-
ing that if he applies the method of triangulation he will find it
accurate, reliable and beneficial, as it will will bring owt a pat-
tern which is sufficient for practical purposes.
Scranton, Pa. C. B. LiNsTROM.

Emitor Tue Boier Maker:

I read with interest Mr. I. J. Hadden's communication in
vour December issue on laying out by triangulation, also his
condemnpation of same. I am an advocate of triangulation
when used in the right place, and therefore take exception ta
Mr. Haddon's claims.

I agree with Mr. Haddon to a limited extent; that iz, that
the rule should not be applied 1o problems that can be worked
out by parallel lines or radial lines. Apparently Mr, Haddon's
only ohjection to triangulation is that the dotted lines forming
the triangles are curved lines, which appears to be very true
until the zitnation is carefully studied.

I am inclined to helieve that our correspondent has this dotted
or imaginary line pictured in the wrong light, in that he claims
that it is a curved line. T claim that the dotted line or im-
aginary line in a diagram constructed for the development of
some irregular shape does not possess any curvature in the
least. But that the curve takes place when the pattern is
ralled, which does not conflick whatever in the developing of
the pattern. See Figs. 1 and 2. These are the profile and
elevalion of a cone, showing the lines as would be necessary
should the article be laid oot by triangulation. I have filled
the semi-circle out with dotted and solid lines, whereas but
one of each iz necessary. I do not advocate the rule for
laying out a cone but merely as an illustration.

The full lines § P are the rolling lines. The accuracy of
same are not disputed. The detted line 4 B iz the main issue.
Now, A4 B is a straight line drawn from point P in the small



28 THE BOILER MAKER

Jamuary, 19IM

diameter diagongally across to pont £ in the large diameter
of the cone. Thisisa straight line whose true length is shown
in Fig. 3, as well as the true length of the solid line P P,

Where the pattern is laid out we still maintain the straight
dotted line, But when the pattern is rolled parallel with the
rolling lines the rolls pass diagonally over the dotted lines, as
shown by the arrow point, Fig. 1, consequently curving it
slightly, X X, Fig. 2, shows the dotted line in the elevation
as it would appear as imaginary. C O shows the same line,
marked on the flat sheet, rolled to a cone,

Here is where Mr. Haddon arrived at the idea of the dotted
line being a curved line. However, this does not interfere
with the development of the pattern, as this change makes its
appearance after the object is formed. The reader may think
that the fact that the dotted lines curve when the pattern is

|4
oA

rolled would have a tendency to shorten the diagonal distance
F P, Fig. 1. Tt certainly will, but at the same time the dis-
tances & 8§ and P K also shorten.

I wizh to call attention to Mr. Haddon's comparison of
triangulation in respect to curved surfaces. In Figs. z and 3,
page 345, of the December issue of THE Bomwer Maxen, Fig. 2
is apparently a reproduction of Mr. Linstrom's irregular pipe
connection. On page 348 Mr. Haddon says in part: “You
will notice a dotted line in Fig. 2. This has been shown in the
development so as to prove that triangulation, in respect to
curved surfaces, is not a reliable method, for with C, Fig. 3,
as a center, and C [, Fig. 2, as a radius, describe an arc, as
shown in Fig. 3 Now, if triangulation were accurate the arc
drawn across the center of the hole at D, Fig. 3, whereas it is
ingide the hole. Again, had the dotted line been drawn from
A to £ it would be found that the arc drawn in the develop-
ment would be inside the hole E. Therefore it does not
matter which way vou may draw the dotted lines to form
triangles, they can never be correct in respect to curved sur-
faces.

“The reason iz because the dotted line forming the triangle
in the elevation, Fig. 2, is in reality a curved line, and in the
development this extra length is not taken into account, and it
would be rather difficult to do o, Hence the inaccuracies, [
think I have said sufficient to stop anyone ever using triangu-
lation again in respect to curved surfaces and sayving they
have made accurate work."”

Ii the reader will glance at Figs. 2 and 3 of Mr. Haddon's

article on page 340 of the December issue, he will be con-
vinced that Mr. Haddon is radically wrong. Therein he has
merely drawn the dotted line C [, Fig. 2, and has taken this
as the true length of the dotted line. This, however, is incor-
rect. So our correspondent’s claim as to the inaccuracy of
triangulation remains to be proved,

Ta determine the true length of the line in question it will
be necessary to construct a right triangle whose base is equal
to the length of ane of the spaces in the semi-circle in Fig. 2,
and whose height is equal to the length of D E in the same
fizure. The hypotenuse will then be the length of the dotted
line, It will he found that the length of the dotted line wilk
be equal to that of C 0 Fig. 3.

It is evident that our friend has failed to prove that triangu-
lation in respect to curved surfaces iz not a reliable method
to uge in developing irregular surfaces, for he has failed im
the very point aimed at in Figs. 2 and 3. I do not wish to
belittle Mr. Haddon in any way, for I believe him a man of
high attainments, and has the eredit, T believe, of being the
first one to offer as a substitute for triangulation a method
which apparently is very accurate. ' My opinion is that the
practice of laying out by triangulation will never be abandoned,
because the method i quite lucid and accurate and can be
handled on a limited surface, and is applicable to any shaped
figure. Besides. the length of the angles may be determined by
figures on the drawing board, which iz a great advantage, for
a very large sheet can be laid out in the drafting room. How-
ever, I am glad to know of a rule other than triangulation,
for we will have a rule to uge a: a check on a pattern de-
veloped by triangulation, whereaz before if the layver-out went
astray with the contour of the zheet, especially 2 new form,
he would not detect the mistake until too late. Then, too, as
there were no means available to check the patterm up he
would have to run the risk., I dare say many patterns have
been laid out by triangulation that looked all right, but later
it was found that a mistake had been made. So here, in some
cases, we are in need of a rule to check by.

I suppose Mr. Haddon was a little hasty in his note regard-
ing the rivet lines of his pattern being the same as the bevel
or rake line. In some cases it is all right to space the rivets
on the curve lines, but in other cazes not. Suppoze Fig. 2 is
a very heavy piece of work which requires double riveting and
I-inch rivets. The distance F would be the flanging line, and
L would be the flange and X X the rivet lines. T would like
to have Mr. Haddon develop the frustum of a cone cut off
at an angle by his method, describing tame in a future issue
of Tre BorLer Maker. J. M. Herrzrer

FERSONAL.

A, Troumesow, formerly assistant foreman of the A G 5.
Railway, has resigned to become foreman of the Birmingham
Southern shops at Pratt City, Ala.

James Kiwe, for the past three vears foreman boiler maker
at the Nichols & Langworthy Aachine Shops, Hope Valley,
R. I., has returned to Paterson, M. J., and is connected with
the East Jersey Pipe Company. Mr. King was foreman hoiler
maker at the Rogers Works of the American Locomaotive
Company in Paterson for a number of vears.

H. F. Humper, head of the boiler shop and structural de-
partment of the Columbia Chemical Company, Barberton,
Ohio, spent the Christmas holidays visiting friends and rela-
tives in Cleveland, Ohio, which wasz his former home.

H. 5. Jerrery, who is well known to boiler makers throvgh
his connection with the course of instruction for boiler makers
at the International Correspondence Schaaol, Scranton, Pa.,
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and from his numerous articles on the subject of boiler
making in the technical press, became associated with the bond
house of J. 5. & W. 5. Kuhn, Inc, of Pittsburg, FPa., on
Jan. 1, with headquarters at Richmond, Va.

ENGINEERING SPECIALTIES.

A Locomotive Flue Cutter.

The Scully Steel & Iron Company, Chicago, I1., has placed
on the market a new tool for cutting tubes out of locomotives,
known as the Scully railroad cutter. It is intended to be
operated in connection with the cross bars and gearing to suvs-
pend the motor. The motor runs continuously, for the reason
that the flue-cutter knife does not cut the tube until the opera-
tor starts it with his thumb, It is claimed that the blade cuts

the flue in one and one-third revolutions. Then the knife
automatically springs back to its first position, and does not
cot until the operator removes the tool, places it in the next
flue and again starts the knife with his thumb. It is there-
fore claimed that the machine is a very safe and rapid one to
handle; in fact, the maaufacturers claim that the tool will pay
for itself in from thirty to sixty days on account of the saving
in labor which it effects.

A New Automatic Wrench.

The Webb & Hildreth Manufacturing Company, g Forest
street, Gloversville, N, Y., recently placed on the market a new
type of automatic wrench, which can be guickly adjusted for

use on pipe, nuts, lag screws, etc,  As shown by the illustration
the wrench is simply constructed and convenient to handle. It
it claimed the wrench is perfectly reliable,

An Engineer's Taper, Wire or Thickness Gage.

The L. 5, Starrett Company, Athol, Mass., has placed on the
market a useful set of gages in compact form. The set in-
cludes taper, wire and thickness gages, all of which may be
closed up and easily carried about. The taper gage shows the
thickness 'in sixty-fourths up to three-sixteenths inch on one
side, while the reverze side is graduated, as a rule, 3 inches of
its length, reading in eighths and sixteenths of -an inch, The

_:\

-

wire gage, English standard, shows on one side sizes num-
bering from 19 to 16, with two extra slots, one 1716 the other
L4 inch, and on the reverse side shows the decimal equivalents
exprezssed in thousandths. This gage has also nine thick-
nesses, or fecler gage leaves, approximately 4 inches long, of
the following thicknesses: 002, .003, .004, 000, 008, 010, 012,
015 and 1/16 inch, all of which can be folded within the case,
which is 434 inches long, convenient to handle or to carry in
the pocket.

THE L.S.STARAETT OOu
ATHOL;WAES LB.A

A Weldless Steel Boiler Brace.

The Scully weldless steel boiler brace, placed on the market
by the Scully Steel & Tron Company, Chicago, I, is made
from one piece of open-hearth steel of from 35000 to 60,000
pounds per square inch tensile strength. The area of the
metal iz so distributed that after the rivet holes are punched

_SCULLY BRACE

it is claimed that the strength of the brace iz practically the
same at all points, the head and shell end heing a little stronger
than the body, which being of round steel of a known tensile
strength can be readily estimated for strength. The ends are
upzet and forged solid with no welds. It iz claimed that this
brace is cheaper, stronger and better than a pressed steel or
welded brace.

Vanadium Steel Dies for Hot Forging and Drawing
Work.
A customer of the Pennsylvania Forge Company, Phila-
delphia, Fa., was using carbon dies on very severe service for
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hot forging and drawing work These dies were giving an
average service of two days, and breaking from crystalliza-
ton and other defects in the steel They decided to try
vanadium steel in the hope that the remarkable properties of
vanadium in retarding or eliminating crystallization would
give the dies a-longer period of usefulness; some vanadium
steel was purchased from the Bethlehem Steel Company, and
the dies shawn in the illustration were made therefrom. We
have been advised by the Pennsylvania Forge Company that
the dies were used in the same marnmner, by the same man, on
tl'_ue same machine and for the same service as the carbon
dies, and at the time of writing us had been in use for over
four months; the illustration is made from a photograph af
the dies at the time the letter was written,

SELECTED MARINE PATENTS.

The publication in thiz column of a patent specification does
not wecessarily dmply editerial commendation.

: American patents compiled by Delbert H. Decker, Ezq., reg-
istered patent attorney, Loan & Trust Building, Washington,
- -
| B
34623
TLE, wa
Claim 1.—A gage comprising a frame consistin af
Euh:.mullu_laﬂy f*:_unﬁu]a; heads and corner bars rnnﬁeuli;élaﬁ:a i:trﬂcln;ﬂ
orner LArs of the frame being spaced to provide leps f ;
witer chamher of " the gage and each having s :i:1|'|r-.-:r 1".1:: nl:|:|.11.'r11£dt|::
;ilda[”.tlr ;:-pome directions, and glass panels secured to said frame
l:|lii11123.‘.:rn g over the spaces between the corner bara thereof. Two
H32.440, STEAM ROILER FURNACE v
FIELD, OF FARMER, wasH, =~ = DANIEL L BROWN.
il : :
Claim 2~—The combination with an upright fire tube bailer, of a fire-
extensiom in fromt of the boiler shell anda

qI'_ll.'n'.-'l.'l']i]{-Li.'l.EE. CALVIN M. O'DANIELS, OF SEAT.

bfx thergunder having an
abave the top sheet, a bafle plate extending across the fre.b ¢
}ggm,lﬁ::: and th=]1:|:I;-|:|||'|J¢:ts :nd projecting forwardly n:é iuj,r[m";rtdji;
rear wall of the fire- i 4 1

belo e e s T g, 0 M0 the extension ad s grae

935,445, DOILER. CHARLES EDWARD CHAPMAN

] - =) e - rd m - 2 . '.Hh' !
EDWARL, N. Y., ASSIGNOR OF ONE-HALF TO JO -'P?{r{ﬁllg
FELLOW, UF FORT EDWARD, N, Y. i

atm 1—In a tubular beiler composed of i

column removed  from the hady u.[rl il arality of fotly
the water column and the boiler, a
of the column to the drum,

- a water
the boiler, a waler drum between
connection leading from the botiem
connections leading from the drum to the

coils of the baoiler, the water column having a clesed top, and an _open-
ing at its bottom for feed water, whereby when the feed water is _ad-
mutted the air in the column will he compressed at the top thereof to
assist in forcing the feed water into the boiler, and an atomizer in each
of the connections between the drum and the coils.  Four claims,

832,605, FURNACE. WILLIAM T. SUMMERS, OF CHICAGO,

Clafie 1,==The combination with a furnace having a smaoke-box or
compartment, of a stack leading therefrom, an exhaustnozzle located
below the lower end of the stack and contracted at its wpper portion, an
upwardiy centracted nipple mounted on the upper portion of the exhaust-
nozzle, a partition located in the nozzle and extended from its lower
portion vpwardly, & skeleton-frame bridge pivotally mounted near the
wpper end of the nipple and adapted to move in a horizental plane

over the top thereof and consisting of a series of radially disposed mem-
bers, means to operate said bridge, and a blower arranged between the

lower end of the stack and the top of the nipple and being provided
with a substantially circular borizental portion closed at one end and
provided with a series of steam ports in its upper surface.  Two claims.

pa2.777. HOILER.FEE AND WATER-HEATER. DANIEL
GOFF, OF MILLVILLE, N. T. - y

Cloim 1—In a device of the character described, a boiler, a water
tank, a plurality of cylinders, one of the cylinders being mavable, means
far c-:unJ:mLinp. water alternately inio one or the other of said cylinders,
means for conducting steam from the boiler alternately inte one or the
other of said cylinders, for forcing the water therefrom into the hadler,
and means controlled by the movable cylinder for directing the cxhaust
steam from said cylindeis into said water tank to assist in forcing the
water therefrom, Seventeen clanms,

R TIT, COMBINED FLUE BEADER AND EXFANDER.
THOMAS H. HAYES, OF DENVER, COL.

Claim 1,==5 flue beader comprising a I:eadi.ng member and a handle
member, one of the sald memhbers having a lug and the other a grooved
head to receive the lug, one of the said parts having a convexly curved

cdge, and the other a concave shoulder engaging the said edge, and a
pin locsely connecting the head and lug, one of which has a eurved slat
through which the pin passes and the other an opening in which the pin
iz fitted. Seven claims.

9138.358. STEAXN E . FER. s : S
CAGO, TLL. EQUALIZEF WAIT, OF CHE

Claim 8,—In a steam equalizer, containing a body of beat-retainin
# fluid, the combination with means for directing 3 constricted current o

HENEY H.

steam inte frictional contact with the free surface of such fAuid, ot
directing means for said fluid adapted to cause the partions receivi
the steam impact to How toward the cooler portions of the body an
thence to return to the place of impact. Nineteen claims,

930,813. FUEL FEEDER. WILLIAM H. HARDIN -
JELPIIA, AND CHARLES M, SAEGER, OF .-\LLE%TBE’}EH{‘H
i —A fuel feeder provided with means for establishing a stream
consisting of a mixture of sir and powdered fuel and with a plurality of
straight tubes and having, intermediate of the tubes and means, an ex-
randed mixing |.'I|..'|m!|er_ communicating with the tuhes and mta'ng. and
the axes of the tubes being parallel with cach other and with the axis of
the means, whereby the air and fuel i traversing the fecder are
thoroughly mixed and arve discharged in lines paralle] with the axis of
1I]::.-_ means for forming the stream of the air and fuel mixture, Nine
claima,

440,050, AUTOMATIC SHUT-O0FF. JAMES F.
PITTSBURG, PA, ASSIGNOR TO PITTSRURG Pﬁ'ﬁ%ﬁhr‘%g
SMOKE PREVENTER COMPANY, OF PITTSEURG, PA. A CO.

P.}I}'I_‘N%RSFIP. T
aime #~—In an autematic shut-off, the combinati i
carried therely and prnriﬂ-lrd Wli:::hﬂun e{;n‘;ar:c&n:-t'zlfnn, :E :ﬁlrl:ulfrh%n‘:g;
mounted upon said stem and having two compartments formed therein
a counterpoise located in one of sald compartments, a flanged collar
carried by said drom, an actuating rod movably supported said pipe
:nd‘ cunn]g]:ltd 1o said mgar. a_&jush pat ;u.nm:-:l"teéJ :B.?E mpe and
aving a plunger connected to said collar, d T i

rwolmﬁns said druom and said valve s:t-nl:.r aﬂwm:ﬁ;?;ls.w Sl
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THE POWERING
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1910

OF BOILER SHOP=s.

8. DOWHE,

The economic powering of the boiler shop, like that of all
other industrial shops, is a problem which has passed through
the hands of the most experienced of engineers. The result
of their recommendations and the added experience resulting
therefrom have placed the electric powering problem at such a
point that certain lines of equipment are known to he suitable

FIG. 1.—BOILER SHOF OF THE FITTSEVEG & LAKE ERIE . I,

for certain work, and ean be depended upon for their efficiency
and reliabality.

The time has come, and it 1s felt by the consulting engineer
who ig in charge of the equipment of new plants, that a great
deal of responsibility depends upon hiz choice of equipment
and the layout which he recommends as most economical and
efficient. Too often have shop: and factories been built and
equipped with no intimate bearing upon future operations.
Unsuitable types of buildings and cheap or inadequate equip-

ment of boiler shops have been the cause of a large number
of concerns laboring under excessive investments and manu-
facturing conditions which detract from their chance of ex-
pansion and development. It is the object of the writer in this
article to review a few of the most important points which
determine the boiler shop equipment, and in a later article to

EQUIFFED WITH ELECTRIC DRIVE.

discuss the working out of some particular equipment, showing
the relative advantages of the various types of electric drives
as applied to boiler shop tools

The factors which enter into the powering of any plant
are bazed wpon the ecomomic production of the output, the
nature of the prodocts handled and the chance for future
development.

The older plants which have installed steam power and
complicated mechanical transmission by means of ropes and
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line shafts, have found them to a large extent unsatisfactory
in fulfilling these conditions. Factory managers and super-
intendents have demonstrated to themselves by comparative
tests on steam and electrically-deiven plants that in the steam-
driven plants only about 66 2/3 percent of the power generated
is delivered to the machines actually doing the work; that is,
cne-third of all the power produced in the mechanically-
driven equipment under full load is lost, or rather absorbed,
during its transmission from the point of generation to the
point of application. This loss is practically constant, re-
gardlezs of the pumber of machines in operation, Actual
tests have shown that the average load factor is about so
percent in most steam power plants.  In the electrically-
equipped plants the efficiency varies slightly, according to the
load, and iz as high as 85 percent at half or three-quarters
Ioad, Electrical equipments have come to be considered stand-
ard, and the bhenefits aré so well known that all installing
engineers specify them.

The electrical equipment has heem much talked of from
the standpoint of decreased cost of operation and decreased
cost of equipment.  Arguments to this effect have been ad-

2 —MOTOR-DRIVEN

FIG. COMBINED PUNCH ANT SHEAR.

vanced by the salez departments of large companies. These
arguments, although true in the main, do not show up the real
merits and financial advantages of the clectric drive. The
actual result of an electrical equipment is a reduction of the
unit cosl. The investment may be larger and the operating
cost may be larger, but more work is turned out in the same
time, 50 that upon totaling up the unit cost is shown much
reduced. This point 15 very well illustrated in case it 12 neces-
sary to extend a shop and revise a mechanical system., The
necessary expenditure for additional steam facilities and line
shaftz may be only one-third that of the amount necessary to
provide electrical equipment, In this case an increased cost
of equipment is evident, With the electrical equipment in-
stalled the operating cost does not go down; that is, the fucl
consumed does not go down, bt up, and the output goes up.
The increased efficiency is distributed abont the entire equip-
ment, and the result is an output at a very much reduced cost,
or a unit cost considerably reduced. The total saving on the
investment, due to thiz reduced cost in every case, shows up
a5 a favorable rate of interest on the investment,

The relation of the second factor of powering a plant,
namely, the relation to the product handled, althongh sec-
ondary to production, is equally important from the stand-
'p_-uinl: of economy. In connection with the powering of toals
ta Wandle certain work, and the question of changing over old
toals, more falls to the task of the superintendent than a mere

matter of guesswork. Machine tools are designed to with-
stand certain strains and stresses in connection with shafts,
bearings, cte., and it is as uneconomical to try to make a tool
do less wark than it is constructed for as it is uneconomical to
make it do more work than it can safely stand. To guard
against this condition of affairs manufacturers of tools to-
day are providing the necessary instructions and attachments
to convert the belt-driven tools from a belt drive to a motor
drive. With the belt drive the machines are connected to their
source of power in such a way that when they come to an
overload point they refuse to take the power, causing the belts
to slip and nsing up the excess power in iriction. With the
direct-connected motor drive the machine iz not given this
alternativé, and it is here that the engineering precision re-
guired by the motor drive means its greatest source of power
saving, by holding each machine at its most efficient load.

Knowing the safe working load for the machine tools, the
motor Size can be accurately compuled for maintaining its
economic working. For the motor, rotative power is the
product of speed and torque, and work iz the product to rota-
tive power and time. Manufacturers of electrical machines
now furnish upon request guaranteed performance curves for
any motor, and will, from specifications submitted, solve indi-
vidual problems and recommend sizes of motors for any use.
These results are easily checked by the eéngineer from his
specification curves and the operating conditions of his epe-
cial tools. After the motor installation has been made, the
machine then operating at a unit can be easily tested by reliable
methads from time to time and the efficiency ascertained. A
record can then be made of such a machine on an efficiency
time chart. Fora plant which has its layout arranged so that
evéry machine unif has a certain work charged to it, such a
work means much in determining the accurate factory cost
and the condition of the manufacturing cost.

The problem of motor equipment for tools such as ased in
bailer shops, for instance, punches, shears, drills and bending
rolls, is one which is being seriously considered by all machine
builders, An efficient motor drive installed on an out-of-date
tool has often resulted in a prejudiced opinion as to a certain
machine’s make; and it haz, therefore, fallen to the machine-
tool builder to assure his customers that the tool furnished
has been designed as a unit, that the powering has received
the same care in the design and construction as any other part
of the machine. With recommendations of thiz nature the
customer is protected against any error in instruction en the
part of his engineering department,

The third factor in the powering of the shop is one which
is too often treated conservatively. Tt is a very simple thing
ta increase the power of an electrical equipment, provided the
proper expansion factor has been considered in the original
layoul of the equipment. This factor, it is true, depends upon
the present operating conditions and the most economical
operating load that can be carried, and on account of this,
therefore, units must be carefully selected,

The power house units and designs of the equipments should
always be of such natures as to allow for considerable Aexihil-
ity, A selection of three small units equivalent to twao large anes
may seem an extravagant expendifure at the time, still, after
a few years of natural development, it is usually found more
satisfactory for an even distribution of the load and for a
sulficient emergency capacity,

In regard to the nature of the electrical system which is
best adapted for the boiler shop, there is a considerable variets
of opinion. In the main there are two distinet systems, with
2 third which is a combination of the i
namely, the direct-current and aIT-;'rn:m'n;?ﬂ:::inT:;r:t::]:E;s&
a combination of the direct current for main units with alter
nating currents for auxiliary, or with alternating currenls as
main units and direct current as an auxiliary system.
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From a review of the recent installations in some of the
larger boiler shops and large railway shaps, it would seem that
the alternating-current system, with provisions for converting
to direct carrent, iz the most economical and satisfactory.
This inference, too, can be well substantiated by many con-
siderations as to the power distribution for machines and the
nature of the machines driven

Certain machines requiring adjustable speed are most satis
factorily operated by direct-current motors, hecause of the
fact that in order to get sufficient regulation with alternating-
current motors complicated mechanical speed-changing devices
are necessary. For constant-speed running, on the other hand,
the induction motor is most satisfactory and much
economical. The wiring is much smaller on & large system,
and the generators and motors are simple and reliable, With
outlying plants and long-distance transmission the alternating-

more

NOTES ON MARINE BOILER DESIGN, CONSTRUCTION
AND ECONOMY.*

ny 0O, MYLES.

In preparing this paper the writer's aim i3 to draw the at-
tention of the members to some modifications and improve-
ments in the design and manufacture of boilers and economy
in the consumption of coal, due to the increased pressure from
ahaut 8o pounds per square inch to 180 pounds, or 220 pounds
per square inch; and as there are sure to be considerable dif-
ferences of opinion and practice in these matters, he trusts
there will be a pood discuszion, and hopes that by the ex-
change of ideas some useful lessons may be learned,

Among the important changes that have taken place in
recent vears have been the substitution of steel for iron in

3, —TW0 APFLICATIONS OF MOTOR-DRIVE IN A BOILER EHOP,

current system saves much waste of energy from switchboard
to machines.

The relative advantages .of the electrical eguipment are
many. The principal among these, however, is the reduction
i the umt cost already mentioned. Aside from this there 15
a certain class of advantages which it is hard to classify or to
attach a value to. Some of these are cleanliness, convenience
of placing machines without reference to power supply, ease
of motor control and automatic operation, elimination to a
large degree of belts and loose pulleve, increased =afety and
freedom from accidents to employees, economy of floor space,
maore light and less noise. These advantages are given a value
in terms of increazed production, in which cases it 15 often set
as high az 25 percent.

Some boiler trials were recently made to determine the
effect of soot on boller tubes. During the first series of tests
the soot was allowed to remain en the tubes, The evapora-
tion from and at 212 degrees per pound of dry fuel was 6.2
pounds. The dry coal per square foot of grate area was
13.14 pounds, and the temperature of the escaping gases fiz7
degrees F. Before the second series of tests was made, the
tubes were carefully cleaned, with the result that the evapora-
tion from and at 212 degrees per pound of dry fuel 1ncreased
to 7.04 pounde, a gain of 1374 percent.

the manufacture of marine boilers, and the more recent adop-
tion of steel with a high tensile strength. This latter advance
haz been rendered possible by the improvements introduced
by the steel makers, and while complimenting them on the
sticcess they have already achieved, the fact that occasional
defects are found in steel plates made by the most eminent
firms of steel manufacturers in the world, leaves them room
for further advance in the way of providing material which
will be absolutely reliable in every respect, and which will
merit the confidence of engineers. The shipowners' attention
i5 necessarily largely given to the commercial side of running
the steamers and naturally they do not wish to have to devote
time to highly technical questions, such as the cause of lamina-
tions, cracks or other defects which zometimes develop in steel
holler plates.

The experience of a number of vears seems to indicate that,
with proper care and attention, the life of a steel boiler at the
higher pressure will be quite as long as that of boilers work-
mg at the lower pressures vsual when iron was the material
principally used in their manufacture, but to obtain this re-
sult, boilers still require thorough cleaning and attention, and
[ regret that the exigencies of trade and competition compel
owners to shorten time in harbor, and consequently the boilers
are not so thoroughly cleaned as otherwise they would be.

T Read before the North-East Coast Institution of Enginesrz and
Shiphuilders, Newcastlesupon-Tyne, England, October, 1909,



34 THE BOILER MAKER

FERRUARY, IQIO.

DESIGN S,

Considering the improvements in boiler design during recent
wvears, as a result of wider experience, what strikes the writer
most is the great change of opinion and practice with regard
to crowding a large amount of heating surface into the small-
est possible boiler, thereby reducing the space for cleaning
and examination and otherwise making the boiler unsatis-
factory, Boilers which a few years ago were considered large
enough to contain about 2,400 square feet of heating surface
are now usually made 0 inches or 12 inches larger in diameter.
This extra size is due to a number of canses, the principal of
which are the larger spaces between combustion chambers,
between nests of tubes, and between steam space stays, thereby
making the boiler much more accessible for cleaning, and as
ships’ engineers, together with boiler cleaners, are very human,
the bailer that is not easily accessible iz very liable to go im-
properly cleaned, and the opposite, of course, also holds good
that a boiler easily accessible is much more likely to be thor-
oughly cleaned, and in boiler treatment cleanliness is of the
very highest importance if long life and satisfactory results
are to be obtained.

Another change which has gradually taken place is the in-
creased importance which is attached to large combustion
chambers. This is a change which very materially tends
towards increased efficiency and economy in the working of
the boilers, and it is a movement in the right direction, al-
though, like evervthing clse, it is possible to overdo it. This
alteration iz a great improvement in boilers intended 1o work
under natural or forced draft, and has been found to be
of the utmost importance in boilers intended for burning laquid
fuel.

Improvements in steel works and in boiler shop plants have
enabled boilermakers to use thicker plates than was customary
in recent yvears, thus obviating the necessity of riveling on
covering plates, which at one time were frequently fitted to
the boiler ends and spaces between nests of tubes, thus provid-
ing the shipowner with a more satisfactory boiler, as every
additional rivet hole is a possible source of trouble during the
life of the boilers.

The same improvement in steel works has enabled steel
makers to provide bollermakers with larger plates, thus
reducing the number of seams, and it is now pretty nearly
a4 common practice for single-ended boilers, even of large
dimensions, to be made in one strake of shell plates, the
benefits of which are so obvious that the writer does not think
it necessary to mention them.

The increase of pressure referred to in the beginning of the
paper has also led to a development in manhole doors, and
the flanged doors (now so frequently placed in the ends of
hoilers ), together with the grooved manhole door, are very
great improvements on the doors that were gencrally used
in the days of lower pressures

The vse of corrugated furpaces has become more common
in recent vears. The advantages of these furnaces are some-
what outside the scope of this paper and have been amply
insisted upon by the patentecs of the various sections, but
although they have proved quite satisfactory they have only
a certain commercial value, and it is quite possible we may
shortly renew our acquaintance with our ald friend the plain
furnace. The Gourlay-Stephen back end, inmtroduced by the
late Mr. Kemp, of Govan, or the Ashlin type, introduced
hy the late Mr, Ashlin, of Liverpool, possess advantages facil-
itating renewal so obvious that they have practically become
universal, and the older type of furnaces flanged at the back
end to take the back-tube plate are now practically obzolete,
as also is the practice, sometimes previously adopted, of weld-
ing the furnace to the back-tube plate.

The great increase in the number of Classification Societies,
due to Continental countries having in 0 many cases adopted

rules of their own, as well as to the formation of new s0ei-
eties at home, has made the work of the boiler designer rather
more difficult than it appears to the writer to be altogether
desirahle, and while the labors of the recent Standardization
Committee have done a considerable amount of good in th_t
direction of removing the differences between the vArious soci-
eties” rules, there is still room for further improvement in the
direction of uniform tests. Materials being the same and the
work required also the same, the writer fails to see why
similar teste cannot be agreed upon, and while the writer
values the labors of the members of the different Classifica-
ticm Soeicties, it appears to him doubtful if an adequate return
is obtained for the extra expense incurred in connection with
these different surveys. This expense inevitably falls on the
shipowner.
MANUFACTURE.

With regard to the manufacture of marine boilers, the
higher pressure has effectually put an end to the time when,
as sometimes happened, a boiler was prepared for the official
test by the introduction of a little sal ammoniac in the neigh-
borhood of the seams of the plates, and boilers that can satis-
factorily stand the working pressures general to-day have to
be honestly fitted metal to metal, and the workmanship has
to be beyond doubt. This severe demand on accuracy and
workmanship will be admitted by those of you who remem-
ber that not so many years ago it was no unusual thing for
shipyard platers, riveters and calkers to be employed in the
hoiler shop. This, in the writer’s experience, has now entirely
ceased, and botlermakers are properly trained for the import-
ant work they have to do, and hand-calking is now largely
replaced by pneumatic calking.

Along with the improvement in workmarmship, there have
heen vast improvements made in machines vsed in the manu-
facture of boilers. The holes for stay tubes, which a few
years ago were tapped by hand, are now almost universally
accurately tapped by machine, and this applies also to stay
holes between combustion chambers, boiler backs, etc., and a
hole tapped by machine is more likely to be true and fair
than one tapped by a man pulling at the end of a long single-
ended lever, as was frequently the casze in former vears, and if
the hole is truer the screwed stav will neceszarily he a bet-
ter fit.

The =ame remark applics to the greatly increased use of
electric or pneumatic drills instead of the hand ratchet brace,
and although this improvement may be also in the direction
of economy in costs, the more accurate workmanship is un-
doubtedly in the direction of improvement in the manu-
facture of hoilers.

The practice adopted by some builders of boring out the
flanged opening in the boiler front plate for the front end of
the furnace, appears to the writer to be a somewhat doubtiul
advantage. If the furnace is a good fit in the Aange, a matter
which does not present any great difficulty, I think there is
nothing to be gained by machining the surface, hut the
removal of scale due to flanging and heating i: necessary in
all joants.

The larger boiler plates already mentioned have necessitated
larger and more improved machinery in the boiler shop to
handle them during the manufacture of the boiler, and also
entail more carcful and responsible work on the part of
the workmen, with the result that boiler manufacturers are
able to supply their clients with boilers which with ordinary
careful treatment give less trouble than was the caze when
the pressures did not exceed half what they are at present.

The size of boilers which can be built nn\\rada}*s is Dn]}i
limited by the economy in working. Double-ended boilers,
working at 100 pounds pressure per square inch, and weighing
over oo tons per hboiler, have frequently been fitted with
very satisfactory results; in fact, some of these boilers are
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the most efficient that the writer has had any experience of.

The Classification Societies” rule that boilers must be
tested to twice the working pressure iz a relic of bygone days
and ought to be deleted from the societies’ rules. [ do not
see any objection to continuing to make the boilers capable
to stand this pressure, but 1 consider the extra calking neces-
sary to prepare the boiler for this test is really detrimental
to the boiler, and without any eguivalent compensating benefit.

A recent improvement in combustion chamber side plates
is worthy of careful consideration by all interested in marine
hoilers. By this improvement the wrapper plate is made all
in one piece, but of different thicknesses 1o suit the require-
ments of the designer, and so saves the three-ply joints where
the thick bottom plate joins the thin side plate, and which
joints so frequently give trouble in actual working of the
boilers.

With regard to future development, the writer does not like
to attempt the réle of a prophet, but it appears to him that
while water-tube boilers are absolutely essential for certain
classes of work, they, like evervthing else, have their limita-
tions, and while they have overcome troubles arizing from
quick raising of steam, forced evaporation, etc, they bring
with them defects and troubles to which the ordinary type of
marine hoiler is not subject, and which will restrict them to
vessels for special service, and the ordinary return tube type
of marine boiler has still a long and useful career before it,

The writer has always considered calking as rather a bar-
bharous method of making seams of boilers tight, but it
is very difficult to propose a satisfactory substitute. The
electric arc, oxy-acetylene, or any other method of welding
has disadvantages, which at present appear fatal, but from
the advances that have alreadv been made in this direction
the writer hopes that some further improvement will be made
in the near future, and that a more satisfactory method of
making boiler seams tight, without interfering with the move-
ment due to expansion, will yet be discovered.

Apparatus for burning liqguid fuel in marine boilers has
made wvery great advances in recent years, and there are
systems now at the disposal of engineers which, if proper
care be exercised in designing and working the boilers, can
be used with perfect safety as regards the hife of the boiler.
Ligquid fuel, however, iz not an unmixed blessing, and if an
undue proportion of water be mixed with it, a natural and
not unuswal defect, the result will of necessity be unsatis-
factory, and may even be disastrous. To get satisfactory re-
sults with liqguid fuel the boilers should be specially designed
for thiz purpose and it should not be attempted to build a
boiler, or arrange furnace and burners 1o use liquid fuel or
coal alternately, as satisfactory and economical results cannot
be got by this attempted combination. The adoption of oil
fuel will to a large extent be limited by the available supply,
and I do not think that owners of collieries need have any
great fear of serious competition from this source,

Mechanical stokers for marine purposes do not appear to
have made any great advance. Scveral systems have been
triedd with fluctuating success, but T think it will be a long
time hefore the properly trained fireman will be superzeded.

Excepting in Canadian lake steamers, I have not heard of
any attempt te arrange for self-trimming in the bunkers
during the voyage, and I think this is a matter worthy of
attention.

The increased techmical knowledge and better training of
most of our sea-going engineers has fitted them to take a
more intelligent and rational interest in their boilers than
was always the case in past yvears, and the improvement that
has been made in this direction will undoubtedly continue.
When one considers the history, a not uncommon case, of
two steamers built at the same time, fitted with boilers by
the same makers, and apparently subjected to the same treat-

ment, one set of which has a comparatively short life—say
five or six years—while the other lasts two or three times as
long, there cannot be much doubt that the longevity of boilers
is principally due to the care taken by the superintendents
and sea-going engineers in whose charge they are placed. At
the same time, the necessity of immediately attending to any
leaks that may develop cannot be too strongly impressed on
sea-going engineers, as grooving very quickly starts and may
soon grow to serious proportions. The responsibility of the
sea-going engincer, and the advisahility of dealing with his
certificate in case of earelessness or neglect of duty as is done
with ship-masters, is a question worthy of consideration,

In this respect, alse, the improved appliances and better
accommodation now provided for firemen play an important
part, and the recent move by the Board of Trade in direct-
ing attention to the ventilation of stokeholds is & very im-
portant one, provided it be carried out in such a way as not
to unduly harass the shipowners and their representatives,
who should certainly not be left at the mercy of the indi-
vidual ideas of the surveyors at various ports. Defective ven-
tilation in the stokehald has not infrequently been the real
catse of unsatisfactory speed of the wvessel, which, in the
first place, was perhaps naturally attributed to a faulty pro-
peller. This defect may also have a very important influence
on economy of consumption and is sometimes the real cause
of serious and justifiable complaint from the shipowner.

BOILER EXPLOSIONS AND RIVETED JOINTS.*

BY JAMES CROMBIE,

At the convention of the International Master Boiler
Makers' Association held recently in Louisville, Ky, the fact
was brought out that in the United States and adjacent parts
of Canada the average number of boiler explosions was about
100 per year for the past twenty years. In Germany, where
nearly the same number of beilers are in use, they have an
average of seven explosions per year., In that country they
have laws that cover every boiler that is used; no matter for
what purpose or where situated, it must be inspected. From
the pages of The Locomeotive for the past forty-one years
there have heen in the United States and adjacent parts of
Canada no less than 10,051 explosions, resulting in the death
of 10,882 persons, or a total of dead and injured of 26,518,
and this does not include the present year.

The wvear which iz just closing has the largest loss of
property, through explosions, of any year that we know of.
In ODctober three watertube hoilers in Milwaukee, Wis., ex-
ploded, cansing a property loss of over $roo000, and loss of
business of $300,000. When you consider the foregoing state-
ments vou will readily acknowledge that it is up to the ex-
aminer to look out for gigng of decay in the boiler, to examine
the interior surfaces for cracks, pitting or groowing. All
braces should be carefully examined, and any defects re-
ported at once,

One very frequent cauze of failure in boilers iz the lap
joint. This form of joint is being rapidly displaced and butt
joints with cover plates, both inside and outside, are now used.

The lap joint has still a large field of usefulness in the
smaller class of boilers, and in small locomotive-type bailers
for use in sawmill and mining and road and field work. In
these boilers the lap joint is extensively used and will make
nearly as good a joint as some of the bult joints with a narrow
strap outside and wide strap inzside. This Torm of butt joint
has the same bending action on the shell plate as the lap
joint, though not to the same extent, but there is this fact to
be noted, that the lap joint will be treated with suspicion and

* Abstract of an address delivered before the Hamilton hranch of the

Lo A5 E,
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carefully looked after, and this butt joint will be trusted he-
cause it shows a much higher efficiency, an efficiency that it
does not deserve, and it will not be looked after so carefully,
If cracks should develop they are hidden from the outside of
the boiler by the brickwork casing, and cannot be seen from
the inside, owing to the wide strap, the fracture usvally occur-
ring along the outer row of rivets in the shell plate. The
best form of joint is the butt joint, with outside and inside
cover plates of the same width, having double, triple or
quadruple riveting according to the size of boiler and the
waorking pressure required.

To find the working pressure for the shell of the hoiler, the
formula wsually employed is,

F'SMixE
WP
RwF
Where W P = Maximum working pressure per square inch,
T § = Tensile strength of plate in pounds per
square inch,
t = Thickness of plate in inches,
E = Efficiency of joint,
R = Radius of boiler,
F = Factor of safety,

Let us assume a small locomotive-type boiler with a double-
lap joint, with plate 5/16 inch thick; that is, t = 3125, T § =
Go,000 pounds, B = 15 inches, F = 2.3, then
60,000  .3125 ¥ E
WP = ————
19X 558
We must now find the value of E. There is a limiting
formula which will give us the maximum pitch of rivets in our
joint,
Pitch = {C > F) + 154
Where C is a constant = 2.62 for two rivets in lap joint
147 for three rivets in lap joint.
As we are using a double-lap joint we will have two rivets,
and the constant will be 262, then prtch = (2.62 ¢ .3125) -
158 — 2.44 inches. Then to find the efficiency of this joint of
2.44 pitch, and uszing 11/16 rivets in 34-inch haoles, we have for

P — 0
plate between the rivet holes Ke = e WEEE P —
]I'J
pitch, I = diameter rivet hole.
244 — 73
Ki= — = fiy percent efficiency,
2.44

We have alzo 10 find out the value of the rivet section, and we
have for shearing on the rivets
X
Ky = ——o—— — percent,
i D L
where 1 — numhber of rivets, § — shearing strength of steel
rivets in single shear = 4zo000 pounds, and o = area of rivet
hole — 4418, P = pitch, { = thickness of plate = 5/16, T §
tensile strength af plate = 60,000 ponnds.
2 % 42,000 ¥ 4418
K. =

= 7q percent.
244 ¥ .3125 ¥ Go000
Plate section then = 67 percent and rivet seclion = 7o percent,
The lowest value is 67 percent, and this is the value required
ta complete our formula
.3125 60,000 = 07

WP = = 152 pounds working pressure.

.15 X 5.5
We have used 5.5 as a factor of safety, but many of the in-
surance companies use 5, and this would give us a still greater

pressure, namely, 167 pounds. Suppese we use a triple-lap
joint, then pitch = (3.47 3 .3125) + 134 = 2.700 inches.

25 — .75

o— — 72 percent;
2.7
substituting this value for E, and with a factor of safety of 5,
we would get a working pressure on this boiler of 180 pounds
per square inch.
We will now take a tubular boiler of Go inches diameter,
34-inch plate, and use double and triple-riveted butt joints, and
find the allowable working pressure, where T § = 55,000, &
shearing strength of steel rivets 42000 pounds, § shearing
strength of steel in double shear, 1.80 of single shear, some
authorities only allow 1.75 instead of 1.Bo.
T = 3 inch — .375 inch.

P = Diameter of rivet hole 13/16 = 8125 inch.

A = Area of rivet hale 5185 square inch, with
double-riveted butt joint at 3M4-inch pitch,

35 ¥ Brzg
K = —— — 76 percent.
35
5185 % 42000 % 2 ¥ 180
o — = 1.08 percent

3.5 X 375 ¥ 55,000
The lowest value is 76 percent, then
55000 ¥ 373 X .6

S i — — g5 pounds.
3o X 5.5
Using plate 60,000 pounds
60,000 » 375 X .76
W P = =
3o X 55
1016 pounds working pressure.
Ulsing a triple-riveted butt joint, pitch 614 inches,
6.3 — B1zs

i — — 875 percent.

6.5

For Ks we have the shearing strength of four rivets in double
shear, plus the shearing strength of one rivet in zingle shear,
Ke =

NSatnsa 4 3 73,000 % 3783 4 (1 X 42,000 ¥ .5185)

PREXTS 65 X 375 X 60,000
= I2[ percent.
For K« = strength of plate between rivet holes on secand
row plus shearing strength of one rivet in single shear in the
outer row.
Ko — .
6.5 — (2 ¢ Brzag) » .375 % Bo000 + (1 X 42,000 ¢ .5183)

6.5 > .375  fo,000
= B percent.
The lowest value iz 87 percent, then
Bo,000 > 375 » 87
HaE—

= 112 pounds working pressure,
0 5.5

using M-inch plate, then

fo,000 .5 87

————————— — 185 pound:s working pressure.

30 55

This is for a butt with two rows of rivets on outer strap and
three rows on inner strap; the chief reason for employing this
strap is for the calking, the rivets are pitched cloze along the
outside edge, and the plate will not spring as it would if the
outer strap had the wide pitch,
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We will turn for a few minutes to the end of our boiler, the
formula for finding the area to be stayed above the tubes is

4 H* F?QTF
— 608 — area
3 H
H = Height above tubes minus 5 inches.
R = Radius of boiler minus 3 inches.
The area zo0 formed is then the surface to be staved, and is
treated as a flat surface,
There are several rules for staying flat surfaces.

Cxr
W EP=
P

Where T = thickness of plate in sixteenths of an inch.

F = maximum pitch of stays in inches.
€ = 112 for plates 7/16 inch or under.
C = 120 for plates over 7/16 inch.

Another rule iz

Cx (T + 1)°
—_— = [T P
5—6

T = thickness of plates in gixteenths of an inch.

5 = surfaces supported in square inches.

C = a constant, varying from 36 to 150, according
to different methods of =layving.

In closing I would refer for a short time to the constant for
finding the maximum pitch of rivets as we found in our lap
joint,

You will remember that the pitch we found was 2.44 inches.
MNow the strange thing iz that the smaller the rivet the higher
percentage of plate we have, using in each ease 5/16 plate and
different size rivets, as

P — I 2,44 — 11716
Ky = = — 718 percent.
P 244
244 — %

i — — bGg percent.
2.44

2.44 — 1316

Ky —————— — 2 percent.
2.44

And on using a 13/16 rivet we only get 62 percent, becanse we
have taken I4 inch more metal from between our rivet holes.
It is a pity that we cor’” not have a maximum pitch for a cer-
tain size of rivet and plate thickness, and then on adding a
larger size of rivet to add thiz amount to the pitch; as, for
instance, we have 2.44 for 11/16 rivets, and the difference be-
tween 13/16 inch and 11/16 inch is 14 inch, adding this to our
pitch 2.44 + .135 = 2,565, our new pitch, then our joint would
he 2.5 — .Brzs
Ki—=———— = 68 percent, and
2,56
2 ¥ 5185 42,000

K = — .go7 percent off of rivet gection.

2.50 % 3125 ¥ G0,000
We have now an efficiency for cur joint of 68 percent and
go percent ; but we cannot make this change, but must abide
by this present formula until we can get it changed.
There are other formulas in dealing with riveted joints, ag,
for instance, the diagonal piteh of our rivets may equal 3/10
3P +ad
P -+ d in outer row, or for diagenal pitch at inner
o

row. And the distance between the lines is found hy this

formula ¥ (11/20 F 4 d) 1/20 P + d = I at outer row, and
Vg P -84d) (P+8d)

=

20
the distance between inner and middle row of rivets.

NOTES ON BOILER DESIGN—RECENT VIEWS OF
ENGLISH EXPERTS.
£Y CHARLES TRAVIS.

During the year 1gog English experts and engineers in-
terested in the designing and practical working of boilers
have been keenly discussing the merits of proposals for the
modifications in hoiler design which have been made. One
school upholds the view that important advantages may re-
sult from the suggested improvements, while the other gues-
tioms the possibility of boilers of the present type Leing cap-
able of any further important modifications. The opinions
pro and con are summarized in this article for the information
of readers of THe Bomwer Maxer, and they may be useful
for future reference.

A question which has been under discussion in England is
the effect on boiler plates of the water in use in districts
where it containg various matters in solotion, which tend to
corrode the plates. and to shorten the lives of boilers; it is
chviously in the interest of a boiler maker to ascertain the
characteristics of the water with which his boiler will be fed,
and to advise his customer how to remedy any injurious
effect it may have, so that the hoiler may last out its alloteed
career, Should the water used shorten the life of the boiler,
the buyer 15 more likely to blame the boiler maker than the
water he uses. In many districts the water available has a
corrosive action on steam boilers, those, for instance, known
as “magnesian” in tome limestone districtz, A noted specialist
has deviced a method by which the corrosive properties of
any water can be ascertained in the laboratory under condi-
tions such as prevail within the boiler, o that the boiler maker
could make his own tests before delivering his boiler and
advise the buyer accordingly.

A measured quantity of water is heated with a weighed and
measured quantity of steel wire at such a pressure as would
be nsed in the steam boiler and the loss in weight which the
wire suffers after a given time is ascertained, Experiments
have been carried out at a pressure of 100 pounds to the
square inch, which could be repeated with a higher one—up to,
say, 300 pounds—or a smaller one.

The process is one by which it can be ascertained how dif-
ferent qualities of steel or fron are affected ; in other words,
which will offer the greatest resistance to a given water supply
The degree of corrosiveness at different concentrations can
aleo be determined by the boiler maker, who will he able to
advise his customer, or to regulate his construction, design or
material accordingly. Tt is known that the magnezian waters,
which contain a sufficient guantity of carbonate of lime, do
not act corrosively on steel or iron plates, this has been again
cxperimentally confirmed ; as most magnesian waters contain
hoth magnesia and lime compounde, the bad reputation which
they have obtained is undeserved, and is due to the fact that
heing fxcessively hard, they produce a large amount of scale,
which with careless management will act injuricusly on the
hoiler plates; but it appears that a magnesian water may, after
softening, be more corrosive than it was in its natural state,
if the softening operation is not carried out properly. Boiler
makers should note that in magnesian waters particularly, the
softening process is a scientific operation, which requires effi-
cient management and supervision, and they shonld advise
their customers accordingly, to protect their boilers and pro-
long their life, as well as their onem good name, Tt is a curious



38

THE BOILER MAKER

Fepruany, 1910,

fact that, although sea water contains magnesian salts, its
corrosive action on iron and steel is not reduced by the addi-
dition of carbonate of lime. Experts have ascertained that the
addition of calcium hydrate (slacked lime) completely stops
corrosive action. By using suitable apparatus in multiple effect,
sea water could thus be distilled without fear of corrosion in
iron or stecl vessels,

A noted English boiler expert has embodied his ideas on
boiler construction in a proposed new type in an effort to
obtain in practice, the maximum possthle theoretical effect,
and to reduce loss to a minimum: the ideas have been em-
bodied in a patent, which is notable, as it embodies ideas on
boiler design, with special attention to high internal gas speeds
and forced water circulation. The main part of the boiler is
similar to the ordinary Lancashire or Cornish boiler, except
as rerards the internal flue. The grate is placed as usual and
is followed by a length of firebrick-lined flue, in which the
combustion is to be completed. It may be noted that the fur-
nace proper 1s not brick lined, so that as much radiant heat as
possible may be transmitted through the furnace plates to
the water., Following the combustion chamber, the last length
of the internal flue is all but flled by a firebrick plug, through
the narrow space between which and the boiler flue plates the
gases are drawn by a fan at high velocity. After leaving the
internal flue, the gases pass through first an evaporator and
then an economizer. These last two are similar in construe-
tion and are arranged for high-speed counter current gas and
water flows, the gases being finally discharged to the chimney by
a fan. A pump forces the feed water through the economizer
and the evaporator, and in passing through the evaporater it
t5 Joined by water taken from the main boiler and eirculated
by way of the evaporator back into the boiler again, It is
specified by the inventor that the ratio of surface to cross-
sectional area of the high-speed portions of the boiler must
not be less than 750 to 1 in this way it is expected to reduece
the final temperature of the gases to a very low figure and
thus to increase the efficiency of the boiler.

ameter and are bent in the form of the letter W laid Aat, with
rounded bends to insure the iree circulation of the water. In
each segment of the furnace flue there are five of these
N-shaped tubes, making twenty-five in all, or fifty for a boiler
of the Lancashire type; that enables the water to circulate
within the flue and does not, it is asserted, interfere with the
draft. Each end of cach tube penetrates the shell of the flue,
and is secured thercto by expanding ends, not by riveting
Thus fixed a clear course is afforded for the circulation of the
water hetween the lower and the upper part of the boiler
chamber, The tubes are made to alternate at the points of
communication with the boiler. For the purpose of inspection,
increased space is given in the bending of the lower part of
each tube, and as space is left between cach set of tubes, ample
accommddation is provided for examining the joints. From
the tests given below it will be seen that a remarkable sav-
ing in coal is effected by wsing these tubes, these results call
for careful consideration by steam users of the advantages to
be derived from the use of such tubes in Lancashire boilers.

Tests of a Lancashire boiler before and after being fitted
with circulation water tubes:

The boiler was of the ordinary Lancashire type, 7 feet in
diameter and 28 feet long, and was sel in a battery with two
others of the same type, all alike, with the exception of the
circulation tubes. The other two boilers of the battery are
badly troubled with scale, which has to he chipped out every
maonth; but owing to the rapid circulation of the water, no
scale whatever forms in the bailer in which the tubes were
inserted ; the impurities are blown out as mud, the three boilers
being fed by the same water.

The first zet of tests were made previous to installing the
circulating tubes; while the second tests were made after the
circulation tubes were put in, but with no other alteration,
The coal for both tests was obtained from the same colliery
of the same quality and cost. The taving effected by the cir-
culation tubez will be appreciated from the detail: given
helow :

FIRST TESTS.
Coar Usen Cwrs, Per Cent Crallons Temperature Duration ILI:-. af Water! Gallons
Ashes, of o af per per Ton
Ashes, Waiter, Feed Water., Test. | Lb. of Conl, of Caal.
1stday 33... 2.0 | 109 2405 1.7 i Tirs., 6.71 1,503
5 F1-5 a4 il 617 &1 hrs. 7.85 1,641
+1-0 | 8.8 2 il B1.7 &} hirs. 755 1,681
SECOND TESTS WITH TUBES.

Ist day 32 .. 24-10 6.7 3,145 il &k s, B.iT 1.9
ot B 32 3.7 3 805 il 8 hrs. 5 67 11442
frd day 40, .. 220 §.2 4 440 4l 74 hrs. LR | 2,200

An interesting improvement in boiler construction has been
at work for some years in large works near Manchester,
England, details of which may interest readers, sa far as they
can be made clear without a sketch. Tt has already been dem-
onstrated to the satisfaction of engineers that by inserting
tubes into the flues of Lancashire boilers the increased heat-
ing surface thereby presented insures a more rapid genera-
tion of steam than is possible when no such tubes are used,
and details of such an improvement were published in Tre
BorLer Maker about two years ago. The improvement de-
scribed below is on different lines. Among the principal
points to be carefully considered in applving such tubes arc
their formation and the position they should occupy in the
flue. In an ordinary Lancashire boiler the internal furnaces
and flues are made up of twelve segments, the last but one
of which tapers; the tubes are placed in five segments ad-
joining the taper; they are of drawn steel and 2 inches in di-

Work at the Budapest Locomotive Works.

Special Agent Capt. Godirey L. Carden writes in the Daily
Consular and Trade Reports:

The Budapest Locomotive Works are turning out several
tvpes of locomotives more nearly approaching American stand-
ards than will prabably be found in any other European
shops, It may be said, further, that the Prairie and Atlantic
types of locomolives, which the Hungarian State Railway
shops are now turning out in Budapest, are unexcelled an the
Continent, These Prairie and Atlantic tyvpes are complete
American locomotives, Imagine one of the most modern of
the hig prairie class of locomotives of the Chicago-Denver
lines, equipped with copper fire-boxes and copper stay-holted
throughout, with a valve gear of the highest efficiency, with a
machining on all engine parts ft for exposition display, and
ome has a picture of the new Hungarian locomotive,
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A NEW TYPE OF =COTCH BOILER.

Complete descriptions of the corrugated fire-boxes manufac-
tured by the William H. Weod Locomotive Firebox & Tube
Plate Company, Media, Pa, have been published in previous
issues. These fire-boxes have been used with success in loco-
motive boilers, and their success has led to the extenzion of the
principle by the imventor to the building of a corrugated com-
bustion chamber for a Scotch boiler. The general design can
be seen at a glance from the illustration, and the manufacturer
claims that the heating surface on the back plate is materially
increased by the corrugations, and the strains due to unequal

two courses. Both the front and back tube plates are & inch
thick, the rear head of the combustion chamber being 12 inch
thick, and the rear head of the boiler 3§ inch thick. The por-
tion of the front and rear heads above the tubes is 15/16 inch
thick, and is stayed by eight body stays, 214 inches diameter,
spaced 16 inches horizontally and 1234 inches vertically.

The chief novelty in the construction of the bodler is, of
course, the combustion chamber, which is built entirely of cor-
rugated plates. In the back plate these corrugations are 154
inches deep, spaced 7 inches between centers. Between the
corrugatiens the plate is left Hat, in order to receive the 13g-
inch diameter stay-bolts which fasten the plate to the rear

SCOTCH BOILER WITH WOOD COERUGATED COMEBUSTION CHAMBER.

expansion and contraction entirely neutralized, thus preventing
stay-bolt breakage. The tube plate is likewize corrugated
around the owter edge, in order to increase the steaming quali-
fications of the boiler and prevent tube plate leakage.

The boiler illustrated is 14 feet 6 inches long and 11 feet 6
inches diameter, with two Morison corrugated fornaces 44
inches inside diameter and 7/16 inch thick. The furnaces lead
to a common combostion chamber, and the hot pases are
brought back through 103 tubes, of which 187 are plain tubes,
314 inches outside diameter and 11 feet 3 inches long, and
twelve are stay tubes 334 inches outside diameter. Due to the
corrugated construction; the stay tubes are not spaced as 1s
customary in a Scotch boiler, but are simply distributed along
the side and bottom rows of tubes

The total heating surface of the boiler is 2,360 square feet, of
which 1,075 square feet is in the tubes, 200 square feet in the
combustion chamber, and 185 square feet in the furnaces.
The grate area is 44 square feet, making the ratio of heating
surface to grate arca 53 to 1. The area through the tubes is
I1.18 square feet, giving a ratio of grate area to tube area of
304 to 1.

The boiler is dezigned for a working pressure of 140 pounds
per sguare inch, the zhell plates being 81 inch thick, huilt in

head of the hoiler. These stay-bolts are spaced 7 inches, both
horizontally and wvertically. The horizontal corrugations do
not extend clear to the flange of the plate, but there is a cor-
rugation extending entirely around the edge of the plate at
the flange.

The wrapper sheet of the combustion chamber is formed in
the same manner as the back tube sheet, except that the cor-
rugations are spaced B35 inches between centers and the fat
portion is threaded for stays 134 inches diameter, which in
turn are supparted by girders built of plate 634 inches wide by
34 inch thick. The edges of the sheet forming the top of the
combustion chamber are Hanged wpward, so that they form a
flat support for the girders. This undoubtedly gives a better
opportunity to support the girders than is ordinarily the case
where they rest directly upon the flange of the tube and back
sheets.

This constrisction of a corrugated combustion chamber evi-
dently increases the heating surface slightly, and gives greater
fexibility to the box, but there may be some question as to
whether this flexibility is needed or not.  Stay-bolt breakage is
not very common in Scotch boilers, and neither does much
cracking occur in the plates, due to excessive strains from un-
equal expansion and contraction. These defects are very com-
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mon in locomotive boilers, and we understand that this type of
construction has been successiul in overcoming these faults in
such boilers, Its application to Scotch boilers is, so far as we
untried experiment, and actual
awaited with interest

know, an results will be

FINISHING LONG STAY-BOLTS.

The method of finighing long stay-balts in the Trenton shops
of the Pennsylvania Railroad at Trenton, N, J., was described
as follows in a recemt issue of The American Machinist:

In Fig. 1 is shown a Pratt & Whitr
being used for this purpose

open-turret lathe

Stay-bolts of this kind are forged with a square projecting
from the head end, hoth for screwing them into place and for
Special box tools are made for turn-
ing thesc on the ends before threading, and there is also the

driving while being cut.

special steady rest used to guide them as near the end as pos-
The front cutters of the box teol turns the outside of
the threaded portion, while the last cutter faces and chamfers
the end ready for the die.

After this is done the cireular-formed tool shown at «the
front of the cross-slide comes into play and turns the bolts
ta the correct diameter under the head, and at the same time
gives the head #s round form and undercuts the square end
ken off after the stay-balt

sible,

next the head, so as to be casily br
has been screwed mnto place,

Fig. 2 shows the stay-bolts in the rough and after being
finished, as well as the form of box tools used
to this drawing it will be seen that the box tool has twao

by referring

cutting tools, one at the front for turning and the other at the
rear for facing, both having ¢ opposite and above their
cutting edges a pair of back-rest jaws, located at oo deprees
to each other, the front jawe being of rectangular form, while

Fi. 1L —FIKIZHING A LONG STAV-ROLT I¥ & PRATT & WHITHNEY OPEN-TUREET LATHE.

_
__P'I T F
Kough Foeging

Finlahad wich Finldsd wi

!
e Ataady-Rast. e
|

()

FIG. 2, ==DETAILS OF HOX TOOLE.

those for the rear tool are cvlindrical, as seen at 4, the details
showing the form and means of adjustment quite clearly. One
face of jaw . 15 flatted, as indicated, in
the side of a pin driven in the holder, which prevents the back-
rest jaw from rotating in its seat when adjusted by the
threaded plug B

order to contact with

The latter is connected with the shank at the
upper end of jaw 4 by a small pin driven in crosswise and
fitting the half-round groove in neck 4, When properly ad-
justed, serew plugs B are securely clamped by check nuts ©
and ). The method of adjusting and clamping the outer pair
of back-rest jaws and the adjustment for the tool are clearly
shown in the end view. This also illustrates the F~wi11:;"iﬂ;it‘
strap E, which allows the cutting toal to he readily removed
or replaced :

Engineer-in-Chief C. A. M'Allister, of the United States
revenue culter service, stated in the November issue af Fnter-
national Marine Engineering that if asked to name the mast
important rule as a maxim to be adopted by the man in
charge of a Scotch marine boiler, he would unhesitatingly say,
‘Avoid sudden changes of temperature” From the first start-
ing of the fires until the boiler has been allowed to cool off
after a long period under steam this rule must be kept con-
tinously in mind.
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LAYING OUT BY TRIANGULATION AND PARALLEL
LINES.

BY J. ¥. HELTZIEL.

In looking over some back numbers of Tae Boiner Maker
I find a number of articles where triangulation is used, as
a means of developing the patterns instead of laying out hy
parallel lines and projections, which would have been the
proper method to use.

Mr. Linstrom's article on page 272 of the October issue of
TuEe BoiLer Maker, describing the development of an irregu-
lar pipe connection, is a good illustration of a mistake in apply-

ROUMND FIPE CUT OFF AT AN ANGLE.

ing triangulation to a problem like this. The pipe is merely
round and cut off at an angle, and can be laid out by parallel
lines. I am certain that it is impossible to develop a pattern
like this accurately by triangulation. As shown in Fig. 1,
which is a reproduction of the pipe shown in Mr, Linstrom's
article, it is obvious that lines A-1 and -1 of pattern should
be parallel, since this is a round object. Alsa line A-G is
straight and at right angles to line A-1, as the pipe is cut
straight on the end. The lengths of the parallel lines of Mr.
Linstrom's pattern are right, but they do not terminate on the

by triangulation, and a little further on will endeavor to
demonstrate the proposition, as I know it will be hard to con-
vince the advecates of triangulation that the method is a very
easy one in which to err, and i3 impractical in many cases, and
should only be used when parallel projections or radial lines
will not apply.

Figs. 3, 4, 5 and 6 represent the layout of a cylindrical sheet
cut straight at both ends. The pattern for same would merely
be a square sheet, Fig. 5. This is laid out by triangulation.
I do not intimate that anvone would lay out a square sheet by
triangulation, but only wish to show that the method eovers a
wide field, and can be applied to any problem but not with good
results in all cases. The other illustrations show practically
the same thing.

In Figs. 7. 8 o and 10 is shown the layout of the pattern
of a eylinder cut off at an angle on both ends, the ends being
paraflel. This is a true cylinder through 4-F, Fig. 7. There-
fare, the proper method to use in developing the sheet would
bie by parallel lines, using A4-B as a working line through the
pattern. We will use triangulation on the problem and see
how near we are to being correct.  If we were to lay this piece
out hy parallel linez all that would be necessary would be Fig,
7 but by the other method it is necessary to draw Figs. 8 and
12, As many layouts by triangulation have been explained
from time to time in THE BoiLer MAKER, it is not necessary to
go into detail in this case, but we will compare the pattern
with one as it would be if laid out by parallel lines. First, we
know that the width af the pattern -G, Fig. 0, should be the
same as (-, Fig. 7. This iz not the case here. Also, the
parallel lines E-F and C-IF should intersect all four corners
of the pattern. This is not the case here. Another error is
that the tweo lines g-g, which are the seam or rivet lines, are
not parallel, Then, too, we do not whether the length of our
pattern iz correct or not. For these reasons the use of triangu-
latton to lay out a sheet like this is a mistake.

Having thoroughly covered the parallel lines and projec-
tionz we will take up the layout of a cone by triangulation.
Let us assume that Fig, 11 is a stack base of large dimensions,
and we resort to the method of triangulation to develop the

LAYOUT OF CYLINDRICAL SHEET,

horizontal line A-G, consequently the contour of the sheet is
incorrect, as shown on Fig. 2. The oval of the base can be
drawn from the five intermediate lines, Fig. 1. It iz necessary
to use triangulation in the development of the base, since this
has an irregular shape.

I have shown here how easy it is to go astray in laying out

plates. The preliminary work in connection with this shape
is lesg than is reguired in any other shape which haz come
to my notice, as we have only two lines to deal with, Fig. 12
is the plan view of the cone, but this view is not necessary,
although for sake of convenience we will use it in this illus-
tration. Fig. 13 iz the developed sheet of ceventeen spaces, The
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LAYOUT OF A CYLINDER CUT AT AN ANGLE,

reader will note the vast difference between the two curves at
I and I¥, Also note the courze of the line X-X, which should
terminate at the apex T. It iz obvious that the contour of this
pattern is radically wrong,

I am quite sure that the foregoing illustrations will convince
the reader that triangulation should only be uszed in the de-
velopment of irregular shapes and zhould not be used where
any other method could be applied.

Very remarkable tenders have been applird to the Mallet
compound locomotives recently built by the Baldwin Loco-
motive Works for the Atchison, Topeka & Santa Fe Rail-
way, heing far in excess, both as respects capacity and
weight, of anything that has ever been built for locomaotive
use before. Thev have a capacity of 12000 gallons of water,
and the coal space is taken up by a tank with a capacity of
4000 gallons of ail

Locomotives Built in 1909,

According to the Railroad dge Gozette, the number of loco-
motives built during the past vear is but a little greater than the
1908 figures, in spite of the improvement in general business
conditiems during 1009, However, it has really been but a few
months gince the railways came into the market with substan-
tial inguiries; and deliveries on orders placed at the beginning
of this movement did not begin until thiz fall. Late in 1908 a
number of heavy orders were placed, but after that there was a
Iull until last June. Notwithstanding the increased traffic to be
carried in 1gog, railways were not in zuch vital need of new
mative power as at certain periods of the preceding vear. More
locomotives were available for use

Eeturns from fourteen locomotive builders in the United
States and Canada (estimating the output of two small plants)
show a tatal of 2,887 engines, Of the 2,653 built in the United

o

——— Helpght of Cone

LAYOUT OF A CONE, SMOWING ERROR IN USE OF TRIANGULATION.
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States, 2,302 were for domestic use and 291 for export. These

figures include sixteen electric and 119 compound locomotives,
The Canadian engines, 234, were all for domestic service,

Comparisons for the last seventeen years are given in the
following table

Year. No. buile, Year, No, huilt,

L1 ] 2,475 1805 Lo "5,401
1900........ 8,153 1606 . B 052
14901 4,584 101 b e 703
PR 4,070 1908, 2,342
1008 5,162 a 11} e *2 BAT
100 i aans 3,441

* Includes Canadian output.

A new type of superheater has been in service on the Santa
Fe Railroad for more than a vear, and the results have heen
siuch as to lead to its application to a very large number of
Incomotives.

LOCOMOTIVE BOILER INSPECTION.*

In our last annual report a full description was given of the
system of boiler inspection inaugurated by the Commission to
conform to the requirements of Chapter 208 of the laws of
1907, and the duties of the Commizsion as prescribed by that
statute were fully outlined and need not be repeated.

The work of this department has been successfully carried
on under the direction of the State Boiler Inspector during
the past year without material change in this system,

The following are the principal statistics submitted in the
report of the State Boiler Inspector:

1. Number of companies reporting inspections....... 0
2. Number of locomotives certified for use in the

i A im0 7480
3. Number of such locomotives actually in service,

¢ I, B T Ty i e o et f,478
4. Number of such locomoatives tempararily out of

- el A s i e 7 P S e 1011

5. Imspectors emploved by railroad companies to in-
spect boilers (not including clerical help),

RIS e e o e T et B e e SRR 550
6, MNumber of locomotives condemned or sold Jan. 1,

150g, to Dec. 1, 1909 (many locomotives re-

ported temporarily out of service by company

are undoubtedly out of service permanently). 243
=  Number of certificates of inspection filed Jan. 1,

1900, to Dec, 31, 1000, about. ...........0.000. 30,000
£ Number of specification cards filed Tan. 1, 1000, to

B a1 e e S p AL et 1,610
. Number of specification cards filed Sept. 1, 1007, to

] B B N ', v O T 7.724
10, Number of specification cards due. . e : 10
11. Number of visits of inspectors to shnps and nFﬁcts

Jan. T, 1000, to Dec. 31, 000, ... ccoic b s 283
12. Number of times hoiler washouts were overdue,

Jen 1, Toog, to- Blec: 8T, TO00. C.0 G e 187
13, Number of days boiler washouts were overdue,

Jan. 1, 1000, toiDec. 3T, 1000 s cu s snr ms e 2,007

The following record, showing the number of locomotives
reported by each railroad in this State, indicates the relative
importance of the roads to the State, so far as this part of
the Commission’s work goes. The table includes not only the
locomotives constantly used in the State, but many which are
used only cccasionally and which are therefore reported under
the boiler inspection law:

rt, Mew York Public Service Commis
P. Robinson, Inspectar of Locomative

* Fram the third annual re
sion, Second District, Garlan
Boilers,

RAILROADS AND OTHER COMPANIES OPERATING FIVE OR MORE
LOCOMOTIVES IN THE STATE. AS REFORTED TO THE
COMMISSION DECEMEER 1, 1909:

Tatal
MNumber | Numlser
Tatal Number al Laromo-

Buoilers Builers Lives
Reparted | Faoilers Tempo- | Owoed,

Namx or Roap. to this I Active rarily uzed in
Commis- | Service. ouat of this amd

i, Servie, Oither

States,

New Yark Central Lines:
Mew York Central.. ...,

LA e e i
Michigan Central., 3 2072 2,410 202 5,837
Lakeshoredaihs

ke & Mlichs .m_"wut

Eree e inlan | e 17 1419
].IELJ.w:rr: ‘Lackawanns & Western . il ry 503 4 70
Delawore & Hudson. .. .o......., 45l 433 a6 | 17l
Lebigh Valley.. ; 424 253 145 873
Mew York, Mew Haven & Bartford a4 a4 (1] 1,226
Pennsylvaniz and Nesthern Central | 300 267 42 4,004
Huftalo, Rochesier & E*JLLbu;Eh 26i) 232 28 0
Long Istand. 185 | 173 | 12 184
Few York, Ontario & 'l.'l.e-.slfrn 152 164 14 1584
Haston % Maine. ... ,,, 17 | 128 | 47 1,003
Grand Trunk.. ... 142 7 | 67 1,180
Buifale & Snaquehanma. . 7B T4 4 78
New York, Chicago & St Lauwis. i) a7 ] 230
Ceniral Miw England.. R 5 48 Ll 60
"l'ra.'bﬂ.l.'.h Fenit 1] 20 21 a7

h d Hisdeon River.. . 5 47 0 8 i
["Il: g, Showmut & Narthern... . a6 35 1 40
South Buifalo. . . S 4 ] E] 4
Ulster & Delaware. , L a1 &l 1 41
Pere Marquette. , s a4 11 1z 44l
Central Verriont, . o 18 6 12 2
Hawkeye Coustruction Lurnpcm} L 13 12 1 13
Bulfalo Creel.. 12 11 1 12
Lehigh & New England.. 10 7 3 25
Toronte, Hamilion & Jjufa 10 § 5 21
Chuebec, Montresl_& Soutlern. . 7 [ 1 17
Fonda, JTohnswen & Gloversvill 7 -l | 1 7
Greenwich & Johnsonville., . . T ] | 1 7
Lake Champlain & Mocioh.. ..., 7 [ 1 7
American Locomotive Company., .. i fi o fi
Dwlaware & Eastern. . i 5 L} 5
Jamestown, Chautan ue&l..nke Erie. fi 3 ] El
Mew York & Pennsylvania . i 5 [ a3
Zalvay Process Company. . ........ 5 4 1 &

Ag the total number of locomotive boilers in use in the
U'nited States is about 57,000, it will be noted that about one-
eighth of the total come under the supervision of this Com-
mission in the performance of its duties in the administration
of the boiler inspection law,

As there are but two experts employed in this department
af the Commission's work, the State Boiler Inspector and his
aszistant, it i5 impossible 1o exercise more than a general super-
vision over the inspection of this number of locomotive boilers,
and the work of the department has therefore been confined
mainly to the checking of the reports and specification cards
received from the railroads, and in exercising a general super-
vision over the inspectors who are designated by the railroad
companies for this work, It is entirely impossible for the
inspectors of the Commission to make detailed examinations
of any considerable number of locomative boilers, and this is
enly done in special cases to check the work of railroad in-
spectors whose reports are doubtful,

Two hundred and eighty-three inspection trips have been
made to points where boilers are inspected and where repairs
are made by the railroad companies. On these trips a gencral

examination has been made of about 2,350 locomotives. The
principal results of the inspection trips are as follows:
Number boilers reported for serviee Dec. 31, 1000, ... 7.604
Number boilers inspected by State Inspector........ ... 2,350
Number trips of I0speetion . ciiih v v err v s B3
Number places where inspections ave made. . .......... 205
Wumber boiler defects reported................... ... LI47
Number defective water glasses reported. .. ... .. ... i3I
Mumber defective gage cocks reported. .. ... . ... 50
MNumher defective steam gages reported. ... ... .. .. 17
Wumber broken stay-bolts reported............ ... 077
Number broken stay-holts found with tell-tale heles
TP e e s o v e 138
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Number boilers found with tell-tale holes in stay-holts
el et panit s s e s s R e e R 45
Number of bailers found with either no certificate or
certificate improperly pasted in cab. . T a7
Number boilers found with serious Itaks o gl TS 2
Number boilers found with cracks in barrel............ 4

A number of cases of corrosion have bheen noted which were
principally confined to the fire-hox and Aues, and were, there-
fore, not especially dangerous. In-one case, however, the plate
was found corroded the entire length of the barrel of the
boiler and for 15 inches on each side of the center. The plate
was originally %4 inch in thickness, and had been corroded until
the thickness had been reduced to 37160 of an inch,

Other defects which have been noted are as follows:

Several cazes have been found of broken longitudinal stays
and crown-bar braces, and in one boiler a majority of the brace
pins were found to he bent and the brace jaws spread. One
hoiler had a crack in the barrel 4 inches long which had been
repaired by plugging with small plugs instead of patching
properly. A serious leak developed at thiz point, and the boiler
wae ordered out of gervice in consequence, One boller was
found with a crack 21 inches long in the barrel, and another
with a crack about 3 feet long in the lap seam.

The practice of investigating all important accidents to loco-
motive boilers has been continued. The following record is
given of all accidents reported for 1909, together with the ree-
ord of 1908 for comparison:

SUMMARY OF ACCIDENTS INVESTIGATED:

Number i

Number

Number of Peraons Persons

Accidents. CAUSE OF ACCIDENT, Eill Injured.

1008, | 1804 1908, |1 | 19048, | 1908

1 0 | Pocket flue blew ou.. 0 i [ i
1 0 | Arch tube burst.. .. .. | @ a 1 | i}
i 0 | Plogs and studs blew et nuts trippe] 1] 0 L] 0
1 0 | Buarai flue. . | o ] 1 | a
1 1 | Flue pu]!vd o 3| a 1 1
11 4 | Low water. : B fi 14 | ]
i 1 Broken staybols. 0 0 1] | 1

SUMMARY OF g\CCID‘F\_l'i WHICH HAVE NOT BEEN INVESTIGATED.

No, of

Trjured.
Accidents. | Cavse GIVEN BY COMPANY. S
1908, 1909, 1908, | 1909,
1 “_5 Water glass burst i 5
a 1 Stad hlown out and Tlits Emr.ll:l!d 2 1
2 0 | Flue burst.. 2 a
i 0 | Low waler. .. 3 | 1 | i}
Total mumber of accidents. . “un S 25 12
Total number of persons killed .. 4 i)
Tatal number af !:ermna Injm-’l ; H 14
Total number of motives in sorvice 7460 |1 7,604
| 18058 1909
Batle of accidents to locomstives in service. Do M9 | 1w 624
'R_z!su. of gls.n: Eilled Il:n locomistives in smn:r: 1809 | 1 eo 1,267

Ratio of persons injured to lacomotives in servic | 110260 | 1o 543

The above record shows a decided decrease in boiler acei-
dents for the year Igog, as compared with the previous year,
especially in accidents due to low water. It is believed that the
reduction in low-water accidents has been due to a considerable
extent to the improvement in the inspection of water glasses,
gage cocks and injectors.

As stated in the last annual report, a specification card is
required for each boiler used in this State. This card gives
the principal dimensions of the boiler and the essential data
necessary for determining the factor of safety; 7,724 of these
cards have been received, and all have been checked. In the
last annual report a summary was given of the results of

tabulation of these cards for 6,114 boilers which had then been
examined, Some changes in the system of classification then
proposed have been suggested, and the 7,724 boiler records now
on file have been reclassified according to the following pro=
pozed standards:

PROPOSED FACTORS OF SAFETY.

Factor.
1. Boilers with butt seams, under 3o years............. 4
2, Boilers with lap and cover seams, under 20 yearz. ... 4
3. Boilers with lap and cover seams, 20 ta 30 years...... 4%
4 Boilers under 2o vears old with plain lap seams. ..... 44
2. Boilers with plain lap scams, 20 to 30 years, . ........ 434
6, Boilers 30 to go years old. ... ... i
= Boilers over go years ald.........-. ..u:u bc: :nndemned

The following are the principal results of this classification .

NUMBER 0OF BOILERS WHICH 10 ¥OT MEET THE PROPOSED STANDARD.
Number of boilers, butt seams under 30 years, factor less

Y b Tt e e S S S (]
Wumber of hoilers, lap and cover seams under 20 years,
Ui T o] [ T b . o P o 54

Number of boilers, lap and cover seams 20 to 30 years,

T TERE AMEN AT oo e st moa e i e a7
Number of boilers, lap seams under 2o years, factor lesz
1 B e i L e O P 175
Number of boilers, lap seams 2o to 30 vears, factor less
R e o By i e o 108
Number of boilers, any seams 30 to 40 years, factor less
than g pesnan e s s Dt e G 13
Number of bollers OVer A0 PATT, o vvrrainsa s rrrinssanis 2
Number of boilers of unknown age......-c.ocomciiiaians &
s | e e R R S e S e e e R 465
REDUCTION OF PRESZURE NECESSARY TO COMPLY WITH PROPOSED
STANDARD,
Number of boilers to have pressure reduced 5 pounds.... 30
Number af boilers to have pressure reduced 10 pounds. ... g5
Mumber of boilers to have pressure reduced 15 pounds. ... 140
Wumbher of beilers to have pressure reduced 20 pounds. ... 71
Number of boilers to have pressure reduced 25 pounds. ... 32
Number of boilers to have pressure redvced over 2z
T L et e e e e e S e Bo
o B L i b e T

The proposed standards above given have been submitted 1o
all companies and their full criticism requested. Replies from
all have been received. The sugpestions meet with the ap-
proval of the majority of the roads, and while they are criti-
cized by others, it appears prohable that no standards could be
fixed which would not meet with fully as much opposition.
In the matter of lap seam boilers, for instance, one large road
states that no additional factor of safety is required beyond
that necessary for boilers with modern seams; and another
equally prominent road states that lap seams should be pro-
hibited by law.

Most of the campanies have agreed to comply with the sug-
gestions of the Commission, and to condemn or strengthen
doubtful boilers or to reduce pressures, and it appears probable
that this entire subject can be settled to the satisfaction of the
Commission without the necessity of formal hearings or the
isewing of orders.” The company which happens to have the
largest proportion of locomotives which will be affected hy
the proposed standards, and which will therefore be subjected
to the greatest expense for any changes which may be decided
upon, writes;

“The minimum factors of safety as indicated by you seem to
he reasonable, and there is no engineering data or authority
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that will justify any recommendation for a lower factor than
that suggested by the Commission.”

Railrcad officers are keenly interested in all measures caleu-
lated to increase the safety of locomotive boilers, and there has
been but little difficulty in securing their full co-operation in
this work.

The number of beilers having low factors of safety is being
rapidly reduced, largely at the initiative of the companies
themsclves, This iz shown by the fact that on Jan. 1, 1909, the
records of the Commission showed that g3 boilers had a
factor of safety of less than 4, while on Dec. 1, 1900, the rec-
ords show only 369 boilers with low factors of safety, or a
reduction in doubtful boilers of 62 percent in eleven months,

Much attention has been given to the question of design of
hoiler bracing, both by the Commission’s inspectors and by the
mechanmical engineers of the railroad companies. As a result,
some of the boilers having high stress in braces have been
condemned, and many have had the braces reinforced.

The chief boiler inspector reports, that while the systems of
inspection of hoilers used by railroad companies are in gen-
eral reasonably satisfactory, he believes that considerable im-
provement would be made if all companies would adopt the
practice in use by some of the roads of placing all of the sub-
ordinate hoiler inspectors under a chief inspector and confining
the work of the subordinate inspectors, where the volume of
businezs will permit, entirely to inspection.

Increased attention by the railroad companies haz also been
advised in the training of their boiler inspectors to detect
Lroken stav-bolts. It has been found that many of the rail-
road inspectors are not as well qualified az thev should be 1o
make satisfactory stay-holt tests, and competitive trials of in-
spectors under the supervision of experts has therefore been
recammended.

The experience of the last two years has, we think, deman-
strated the value of thiz part of the Commisgion's work, and
has proved, we believe, that the systematic checking of the
railroad companies’ inspectors and inspection systems will, if
properly carried out, give satisfactory results, The appoint-
ment by the Government of detailed boiler inspectors to
duplicate or superzede the inspection work now carried on by
the railroads would have the disadvantage of relieving the
railroad companies of at least a portion of the responsibility
which properly belongs to them, and in addition would be
vastly more expensive than the present system.

POWERFUL AND ECONOMICAL EBOILER.

On a road where fuel is cheap and good the boiler should
he designed with reference to power, and no especial attention
should be paid to efficiency, unless the efficiency is so laow that
the boiler has to be forced to the extent that the fire-box sheets
are damaged and the repairs too much increazed. Let us
consider what constitutes the most powerful boilers.

In the first place, the grate must be as large as possible,
because more fuel can be burned in a large fire-box than in a
small one. It iz seli-evident that the more coal that can be
burned effectively in a given time, the greater evaporation we
shounld expect. In the second place, the crown sheet must not
he too far from the fire, and lastly, the tubes should be short
and large in area of opening, o as to offer a iree passape to
the gas. A 2% or 3-inch tube will give more power than a 2-
inch tube, but good practice limits the diameter of tubes to
214 inches. The maximum power is obtaimed when the blast is
as strong as possible to get it without tearing the fire in start-
ing, and without causing excessive back pressure in the cylin-
ders. When power is the only requizite, the above combina-
tion will give it.

The most powerful hoilers applied to locomotives are those
of the modified Wootten type, with 75 to 100 square feet of
grate area and tubes about 15 feet long and 2 inches in
dizmeter. Many engines of this class are in service on the
Lehigh Valley and the Delaware, Lackawanna & Western. In
passenger service, most.of these engines are fired with anthra-
cite coal, but in the freight service bituminous eoal is wsed.
The large ten-wheel passenger engines on the Delaware,
Lackawanna & Western are capable of developing 2,000 horse-
power. They have, perhaps, the most powerful boiler yet ap-
plied to any locomotive, The fire-box has a heating surface
of 22814 square feet and a grate area of 1038 square feet.
There are 308 tubes, 15 feet 3 inches long, which provide a
heating surface of 23,1585 square feet. The most remarkable
feature of these engines iz the grate area—i03.8 square feet.
The ability to produce great horsepower per square foot of
heating surface is obtained by the enormous grate surface
available for the almost perfect combustion of the fuel,

With a large grate area a less violent exhaust will supply the
air necessary for combustion, and therefore the Wootten boiler
of equivalent heating surface will alway: develop greater
horsepower than the narrow fire-box, The violence of the
exhaust 15, in a measure, regulated by the area of the grate.
Here it might be said that a variable exhaust would make it
possible to increase the power of a boiler, for with it the vio-
lence of the exhaust in starting could be reduced, and thus
holes would not be torn in the hGre.

We have conszidered ivhat conztitutes the most powerful
bailer, and now it is in order to decide as to the most eco-
nomical boiler. The most econmical boller must have just
as large heating surface as possible, ezpecially in the fire-box,
and the combustion must be slower; that is, combustion must
be nearly perfect, and with the present method of getting air
to the fire perfect combustion can only be obtained with slow
combustion. When the rate of combustion is high, the mere
passage of the air through the fuel does not give an adequate
mixing, when high efficiency iz wanted. This is the reaszon,
above all others, why forcing a boiler reduces its efficiency, and
is the reason why an engine with a small grate area, when
forced, does not give the efficiency of a larger grate in which
the coal is burned slower and the air has maore time to mix
with the fuel. It is evident that in a small boiler, that is, one
in which a large amount of steam has to be generated in pro-
portion to the heating surface, the fire must be urged; and
therefore, the smaller the boiler in proportion to work it must
do, the less will be its economy. The rapid combustion in a
small boiler iz produced by a contracted nozzle, with the result
that the hack pressure on the piston is very much increased;
the violent blast alzo causes considerable unconsemed coal to
pass through the flues, and, due to the greater velocity of the
gases, they are in contact with the heating surface a shorter
length of time. This has its influence in reducing economy.
No locomotive boiler 15 too large for economy if the above is
true. Hence, passenger locomotives for hauling heavy trains
at high speeds should have boilers as large as the weight of
the locomotive will permit.

The Atlantic and Pacific type engines generally have the most
economical beilers. It is not uncommon for an engine of the
Pacific type to have 2-inch flues 20 feet long, with o square
feet of grate area. On through runs, where the trains are
heavy, there is no loss from the large grate area.

From what has been =aid above, we zee that both the most
powerful and the most economical hoilers must have all the
fire-boxe heating surface possible, and as much tube heating
surface as can he obtained without interfering with the draft,
Therefore, the size of the tubes, and the fire part of the grates,
are the only differences which enter in actual construction.

Cne fundamental design will answer for both by getting
as large a fire-box and as large a shell as the total weight will
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permit, and then perhaps brick off the grate in the maost
uct_:nnmil:a] boiler and use the whole of it in the most powerful
boiler. As an example, the class E 3-a, Atlantic type engines
on the Pennsylvania have what might be considered a power-
ful boiler, They have 315 tubes, 2 inches in diameter, and
3534 square feet of grate area. On the Atlantic City division
tl]m runs are short, and an cconomical bailer is able to handle
high-speed trains. For that rcason a part of the grate near the
flue sheet is bricked off, leaving an cffective area of about 4o
square feet. On the New York division, however, the service
is more exacting, and the same type engines are run with the
entire grate area effective, that is, 5314 squarc feet. In both
cases the fire-box heating surface is retained —W, Smith, in
Railway and Locomotive Engineering,

LAYOUT OF A 90-DEGREE TAPERING
TOP BREECHING.

BY €, B LINGTROM.

WAGON-

In the construction for power houses, for either power or
heating purposes, it is necessary 1o locate the boilers and
machinery within a certain limit of floor area, and to the best
advantage within the limits allotted for that purpose. From
the above it is evident that in order to meet some of the con-
ditions encountered various arrangements and constructions
must be introduced. The casval abserver will notice in visit-
ing various power plants that there are innumerable sizes and
shapes of hoiler settings, breechings, stacks and chimnevs, etc.
These are some of the potent factors entering into the guesz-
tiom of obtaining the proper combustion of fuel.

Many items must be taken into consideration in designing
these respective essentials, especially where a number of
boilers are connected together, forming what is commonly
termed a “nest.” The main requisites entering therein depend
largely vpon the size and number of boilers installed, horse-
power to be generated, nature of fuel and rate of combustion.

The subject under consideration in thie article is the con-
struction of the smoke conveyor, A form sometimes used is
shown in the plan and elevation of Fig, 1. However, the best
practice, if conditions permit, i= to make the connection
straight, as this will promote a better passage for the gases.
Fig. 1 shows sections that are tapering and within the limits
of a po-degree angle. The reasons for tapering the con-
veyor is to obtain a construction as cheap as possible within
the hounds of good work and to promote a pood circulation of
air throughout itz entire length, as it iz obvious that allow-
ances must be made to take care of the gaszes, which increaze
proportionally to the number of furnaces feeding into the
smoke-box. The draft required depends larpely upon the
nature of the fuel and rate of combuztion needed for generat-
ing the horsepower,

In designing smoke conveyors of this character it is good
practice, and it should be the aim of the designer to provide
for an excess of the required demands, and then regulate the
draft by dampers to meet the requirements,

A= stated previously, Fig, 1 represents the plan and elevation
of the smoke breeching. The method of development applic-
able for its entire solution is the method of projection draw-
ing. The view to the left of the elevation represents the re
spective cross sections taken through 4, B, C. D and E. The
construction of this problem is very easily understaod, as it
does not invelve any complicated drawing.

First, draw the lines K-L and K- at right angles to each
other, With & as an apex and the trammels get equal to the
outside radius K-L, describe an arc within the limits of the
lines K- and K-L. Then with the dividers set equal to the
inside radiuz, and using K as a center, draw an arc in a like
manner. Divide the inside or outside arc into any number

of equal spaces, and arrange the spaces so that there will be
at either end a half space; connect the points of division
on the arc with the apex K, which locates in the plan view
the division lines for the respective sections 4, B, €, D and E.
At either end of this view locate the profile as shown; draw
the semi-circle with a radius equal to one-half the diameter of
the conveyor. Divide its periphery into any number of equal
spaces, and project these points of division until they intersect
the line K-I. With & as a center, and the dividers or tram-
mels set to these respective radii, draw arcs through to K-0O.
Connect these points of division where they intersect the
division line of the section with straight lines, The next step
in the construction is the development of the elevation, which
is readily executed in the following manner: At right angles
{0 the line K-L extend the outer boundary af the plan view to
the elevation, and make the length of the lines indefinite. Tlpon
the line K- locate the required height of the breeching and
also the pitch, which is the amount of taper for cach section.
It 15 customary to make the pitch equal per section, excepting
the end sections, which are equal to one-half the inner sections.
To determine the pitch for each section, divide the distance B
into as many equal and half spaces as contained in the plan
view.

Since the construction of the respective sections in this
view involves practically the same operations for each one, a
description in detail of the various operations for the develop-
ment of cach section will not be given, as an explanation for
one of the divisions will be sufficient in order to understand
the necessary method of drawing applicable for their devel-
opment.

Section E will be used as an example: To the left of the
elevation draw a profile of section £, make its height equal
to 1 and its width equal to the distance N-(). Bisect the width
of the profile and draw the center line. Upon this line, and
with the dividers set equal to the radius of the profile plan
view, and through point 1 of this section draw the semi-circle,
as shown from 1 to 4. Dhvide this view into the same number
of equal spaces as contained in the profile plan view.

Through these point: and at right angles to the line K-
extend the projectors through the section E. Drop the cor-
responding points from the plan view parallel to the line K-O
until they intersect the projectors, drawn from the correspond-
ing view to the left of the elevation. A line traced through
the intersection of these lines determines the foreshartened
view of that section shown in the elevation. The operation of
developing the divisions 4, B, C, D and E iz not eszential, as
sufficient data for developing the pattern can be obtained from
the profiles and the plan view.

Fig. 2 represents the plan and elevation of section €, which
iz a section laken through the center of the smoke-hox, Draw
the plan view first, and make it equal to the dimensions as
given in the plan view, Fig. 1. Through itz center draw the
line 1', indefinite in length; locate upon it the profile, which
is drawn to the same radius, as shown in Fig. 1. Divide its
circumference into the same number of equal spaces, and pro-
ject the points of division parallel with line 1 through the plan.
At right angles to line 1, and below the plan view, locate the
elevation for this section.

Make the major height cqual to b and the minor to ¢, which
are ohtained from the cross-sections shown to the left of the
elevation, Fig. 1. Connect the heights b and ¢ with the line
1-1, and make it of 3 convenient length. At right angles to
this line draw the center line of the profile. Upon it locate the
center for describing the arc. Parallel with line 1-1, and
through the point just located, draw the line 4-3. Divide the
circumference of the profile into the same number of equal
spaces as are contained in the arcs previously drawn, Through
these divisions and parallel to the line 1-1, or 4-4, draw pro-
jectars through to the elevation. Where these lines intersect
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the lines dropped from the plan determines the foreshortened
view for the circular miter line

At right angles to the line 1-1, and through the point x,
which is the point of intersection between 1-1 and the center
line C, draw the line m.m through the elevation. This line
we will term the base line, as 1t will be used for determining
the pattern, Sufficient information has now been given in
order to proceed with the development for the pattern.

Referring to Fig. 3, draw the stretch-out line, or base line
#-nt, and at right angles to it draw the line 1-1". On either
side of this line locate the points 2, 3 and 4. These are equal

average age of locomotives which are used either constantly
or occasionally in this State, and which therefore come under
the jurisdiction of this Commission. The total number of
locomotives so used is 7,004, and the average age of these
locomotives, as shown by the following table, is a little under
nine years.

The table gives the number of locomotives and average age
of all roads which report fifty or more locomaotives. The
figures, of course, show only the average age of locomotives
used in this State, and in some cases do not give a correct
indication of the average age of the locomotives owned by the

i1 [Elevation

Heighir for Bactions
Through &, 8.C,DE

A
e

A =Iideh of
Smoke Bog

DEVELOPMENT OF THE PATTEENS FOR A TAFERIND WAGON-TOF BREECHING.

to the chord distances of the spaces taken from either profile.
The actual distance, however, is equal to the length of each
arc, but for all practical purposes the chord distances are suf-
ficiently accurate. It is well, where greater accuracy is re-
quired, to divide the profile into as many equal spaces as
passible, so long as it is within the bounds of good practice.
This will insure a more correct pattern.

The camber line, or miter line for the cirular portion of the
section, is within the limits of the points 4-4. The operation
of transferring the respective true length of lines from the
elevation to the pattern does not involve any complicated pro-
cedures. The lines from w—m to 1, 2, 3 and 4, and m-m to
1, 2, 3" and 4 are the required or true lengths of lines to be
used in developing the top er irregular portion of the pattern.
The distances from 4 to g, 4 to 4, 4" to f and 4" to h are the
true lengths of lines for the straight portion of the smoke-box,

Smoke-boxes of thizs character are generally made of 10 or
8-gage sheet iron, and are also braced with angle-irons on
either side, which are located in the center.

Average Age of Locomotives, as Indicated by Boiler
Inspection Records.

The specification cards which are filed with the Public
Service Commission, Second District, New York, for locomo-
tive haoilers, give the data needed to make a fair estimate of the

entire linge. For instance, the Grand Trunk, which reports 142
lecomotives of an average age of over fifteen years, operates
only an unimportant line in this State, upon which locomotives
of the older type are used almost exclusively. The system, as a
whale, would no doubt show a very much better comparizon
with the other roads reported.

Average age of locomotive boilers in service Jan. 1. 1910, on
railroads having fifty or more locomotives:

Number of

Average
Rowan, Locomatives | Age.
im Service. |

Bozton 8 Maine... .. .ovvuimicaeeinn et 187 7.0
Buffale, Rochester & Pittsburgh. . i T 257 5.6
Buffala & Susquehanna. 7h 6.2
Central New England., ., 1 I [T
Drelawsre & Hudzon,, | 46l 9.0
Delawars, Lackawanna & Western,...... .. R 50 9.2
e | e L T g Ryl et g g | 1,120 12.5
Grand Lol e e e A [ 142 151
Lehigh Yalleg.u oo e vrvniiaiannis Pt 44 1.2
ST L ET R R R 187 10.7
Mew York Central Limes. . ... ... .. 2 B15 7.8
New York, Chicago & St Louis, ... i fi 6
New York, Mew Haven & Hartford.. . h% 236 R.3
New York, Ontario & Western..._..._.... .. 178 10.1
PRONETIVBNAR. - =2 o bt s s e e 333 | 7.8
Wahash. ... ccnnrmreen: 51 12.9
Nome B e ot L e e 7.230 5 B4

Average age of locomotive boilers in service Jan, 1, 1010, on
railroads and manufacturing companies having less than fifty
locomotives :
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fi
Locomatives.  Ape.

&7 railroads and companies. .. ..................... 475

All railroads in State,

: The boiler inspection records show the following distribu-
tion of locomotives, according to age, on Jan. 1, 1910 :

E\'umherunderm:.':arsmfagn:.........................4,;783
Number 10 years and under 20................ . 2,040
Number 20 years and under 30......... . iociiiiiaie.. 718
Number 30 years and under qo.. ..., . .oooooal..... 58
Nurmber 4o years and over. . iouius e erssesenneiniin. g

7604

The number of new locomotives put in service on New York
State lines in the year 1gog, and wsed either constantly or

Ll

N

Boiler=Ferrule and General Bush Extractor,

The line drawing herewith illustrates a useful appliance de-
signed for the purpose of extracting ferrules from smoke
tubes of locomative, traction and portable boilers. It has been
designed with the cbject of providing a superior method of
extracting ferrules to that which is in vogue in some repair
shops (in which they are driven out with a hammer and long,
steel drift), and alse of furnishing the boiler repairer with
samething better in the way of a mechanical extractor than
those now in use.

The tool shown will be found to be a sound contrivance,
inexpensive to make, and a good tool to have around when
ferrules require to be hustled out. Being furnished with a ball
thrust, as shown, the operator is relieved of a considerable
amount of the labor usually accruing to ferrule extracting.

I have intreduced this tool into several shops, and users

-_L.&ﬁf/_//////) i

\\t E

c

& FiG. z

FiG. 1.—EOILER-FERRULE AND CENEEAL EUSH EXTRACTOR.

occasionally in the State, is indicated by the boiler inspection
records as follows:

Adirendack & St Lawrenee. o e s 1
1T T e e e 20
Buffalo, Rochester & Pittsborg. ... ..o o0 ivnniaiaaaiiins 14
R T T | e R e AR e 1
Central-New England oo oo i e v e as 3
Delaware, Lackawanna & Western .........covvvinnnenn 41
Glenfield & Western ..ocvnveeenrinnrannrnrarnroreraens 1
Johnzston Harvester Company......coveevvsesriraesescin I
Lehigh & Hudson BIVer. . v ioi e i et I
MEET T T 1 A, o o e e s o 4
Mew: York Central LA, « . .iroosbxrss et fane s cssss i4
Mew Yorle, Chicapo & St Lomie. o oo ool anias 5
MWew York, Ontario & Western, .. .ocoviviniinnnnnnnnanis [}
L g T gt T R | e S B R 1
Tonawanda Iron & Steel Company.....coovovviveariions I

Total number of new locomotives installed by railroad
companies or by manufacturing plants and nsed
oceasionally on railroad companies” tracks during
A BT B0 5 i v e s e i 134

This may be compared with similar totals for previous years
az follows:

S i e, e S e 134
80 g | S e e 4157
T g o on e e e e O L e e 701
ATy TR, Dl G e Y 7oz
e i 0 [P S e 7z
N T e L e 533
NOAT TDO0Fxioseis s onmm e i s naonnwns 504
Wepr TO0R.. ..cuvescscsstasasnaninsnssnns 525
L OO R e e 38g
WeAr T00O....cviiavarsrnnsssssnnsanasias 47

speak well of it. For bush drawing, where “the other zide™
cannot be got at by the usual means, this extractor will easily
do the job.

Fig. 1 illustrates the appliance. A is the hoiler tuhe (214
inchez external diameter), 8 is the ferrule which has to be
extracted, while O reprezents the tube plate of either the fire-
box or smoke-box end of the boiler, I iz a mold steel core,
forged or turned in one with the shank F. E is a mild steel or
malleable iron bridge piece, with a gap in one side, so that it
may be put in position or taken off without taking off the
handles & and H and the ball thrust I. J is the main thread
by which the ferrule iz extracted by rotating the double handle

Fig. 2 illustrates an end view of the tube 4, ferrule B, and
the eight spring prongs into which the end of the extractor [
is divided. To uze the appliance, slack out both handles &
and K, push the divided end of the extractor through the
ferrule 7, when the eight ends of the extractor will return to
their normal position, as shown in sketch.

By screwing up handle H the cone It will be drawn tightly
into the extractor, preventing the eight “snacks” from heing
pressed off the edge of the furrule. Tt is then only necessary
to rotate the main handle &, screwing the threaded part on to
the twelve-thread screws 7, and, let the ferrule be corroded
ever 5o tightly, it will be easily extracted.

The extracted ferrule may be taken off the extractor by
squeczing the eight parte with the hands, when the ferrule
will fall off —Joseph T. Towlson, in The American Machinist,

In laying out stack work never use less than a %4-inch
rivet in any sheet, nor a rivet of less diameter than the thick-
ness of plate through which it passes. The pitch of rivets
should vary from two and one-half to five times their di-
ameter, depending upon the nature of the work.
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BOILER-MAKING IN SCOTLAND.

An uneventiul year in boiler making in Scotch works is re-
ported by the Glaspow Herald in its annual industrial and
commercial review. The Herald's column on the boiler-making
industry is as follows:

Of all industries boiler making, it may be affirmed, is nearest
the base of modern industrial activity. Since the days of
James Watt the growth of the use of steam has been phe-
nomenal ; indeed, the commercial progress of the industrial
world has coincided with the development of steam power. It
may also be freely stated that despite recent discoveries the
probability iz, so far as human discernment can foresee, that
steam for years to come will remain the principal power-pro-
ducing medium. This important industry in all its branches iz
nowhere more strongly represented than in the West of Scot-
land. The manufacture of watertube boilers, both for land
and naval requirements, has its headquarters at Renfrew; the
well-nown Yarrow boilers of the small tube express type, for
use on battleships, cruisers, destroyers, torpedo boats, etc., are
built at Messrs. Yarrow's new works, Scotstoun; further,
Clydeside has invariably held an honorable and almost unas-
sailable place for its Scotch marine boiler, familiar in every
mercantile marine, a position it is likely to maintain in spite
of all competitors; and lastly, mention must be made of the
deservedly high reputation of pumerous firms in Glasgow and
district engaged in the building of single and two-flued cylin-
drical, horizontal boilers, known in the trade as Comish and
Lancashire, both for home use and export.

The boiler industry therefore, more than any other, may be
regarded in one senge as a barometer; it is one of the best of
evidences as indicating the expansion or otherwize of engi-
neering and commercial activities, As regards the home trade,
it has to be recorded that the said barometer has displayed a
falling tendency throughout the yvear. The complaint is gen-
eral that 1000 has proved one of the worst of businezs vears,
while the outlook iz by no means too promising.

LANCASHIRE BOILERS.

Notwithstanding the advent of and growing increase in the
use of producer and suction-gas plants, the electric motor, ete,,
the Lancashire boiler still remains the favorite for factory
purpozes. Its ample steam capacity, its simplicity and general
reliability, its accessibility for thorough examinations, now
requisite under the Factory and Workshop Act, these features
have continued to appeal to the mill ewner with such success
that, in spite of the advantages of newer types of steam raisers,
mill owners in general are loth to abandon their confidence in
what hasz hitherto been regarded as a well-tried friend.

With the gradually increasing adeption of high steam pres-
gures, rising from 120 pounds up to in some cases 200 pounds
per square inch, the difficulty of effectually staying the end
plates of boilers of large diameter, s0 as to avoid the risk of
grooving, has been a matter of much consideration among
engineers. The adoption in recent years, however, of the sys-
tem of “link" staying in preference to rigid staying has become
much more general, and close abservation in numercus and
varied instances shows that this system has been wholly suc-
eessful in overcoming what has hitherto been a decided trouble,
if not danger.

Messrs. Penman & Company, Caledonian Iron Works, Glas-
gow, in their report, state that while they have been able to
keep their works folly employed the greater part of the year,
business generally has been dull, though the vear ends with a
somewhat brighter sutlook, inquiries being more numerous,

Mezzrz, William Wilson & Company, Lilvbank Boiler Works,
Glasgow, state that their experience, with the exception of
their export trade, has been unsatisfactory throughout the

year, as on account of general depression, wherever it waz not
impossible, firms delayed renewing or increasing their plant.

VERTICAL BOILERS.

The electric motor has been the relentless enemy of vertical
boilers at emall works in all the large centers of industry.
Formerly where hundreds of this class of boiler were in daily
use they may now be counted by tens, users having quickly
found the electric motor more convenient and suitable from
nearly every point of view: hence the building of wvertical
beilers for small individual works has dropped to a minimum.
On the other hand, the demand still continues from railway
and public works contractors for such boilers, and likewise a
fair demand for export.

WATERTUBE BOILERS.

The leading firms in this branch have found the year a quiet
one as regards home work, while on the other hand the foreign
demand has been quite up to the average.

During the year Messrs. Yarrow & Company (Ltd) have
completed the transference of their entire works from Poplar
to Scotstoun. The establishment at Scotstoun was fully
enuipped at the beginning of the year.

A Useful Tool for Tapping Holes for Patches.

The illustration shews a useful tool designed and used by
the writer for tapping holes for patches. The construction of
the tool is evident at a glance, and the metheod of using it is
as follows: Put the clamp over the hole and screw the tap
up by hand as far as possible. Tighten the check nut with a

DETAILS OF TOOL FOR TAPFING HOLES FOR FATCIES.

spanner, and tap with a reversible motor. By the use of this
tonl there is no danger of the tool being tapped off the square,
or of the stripping of threads. Also by having a facing tool
adapted to a drill press, it dispenses with the hand facing,
thus insuring better results, with a saving of time and labor.
Wirtam HeEney,
Foreman Boiler Maker, Canadian-Pacific Railroad.
Vancouver, B. C.

A short, approximate method of determining the total heat-
ing surface of a boiler with sufficient accuracy for ordinary
purposes ig to fgure the heating surface in the tubes and
divide it by 85 for a return tubular boiler, or by 0o for a
watertube boiler. In case the return tubular boiler has an arch
over the top for gas passage, giving a so-called third return, it
is neceszary to add from 100 to 200 square feet to the result to
obfain the total heating surface—Power and the Engincer,
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THE LOCOMOTIVE BOILER FROM A PURELY
PRACTICAL POINT OF VIEW.

BEY LESLIE MC LAREN.

Much iz written on the virtues of this or that particular type
of locomotive boiler, but it will be observed that the relative
differences are nearly always discussed more from the theg-
retical than from the purely practical point of view: having
more regard to the actual life of the boiler or the frequency
of its visits to the workshops for repairs than to its actual
efficiency in the generating of steam, at any rate from the point
of view of the man on the foot plate, who, of course, may be
reckoned on as having something worth saying on the subject
if he could only be persuaded to say it.

The writer, who is certainly more concerned with the boiler
in practice than with the design or construction of it, does not
propose at present to cross swords with any of the contributors
to Tee Bomer Mager as to what type of boiler may be re-
garded as the most suitable for railway practice. His intention

smoke-box end of the hoiler, was that the more effective the
apparatus proved to be as a spark arrester, the more dense
was the volume of smoke emitted, and the mare the free
steaming of the boiler was impeded. Now, smoke in dense
volume from the chimneys of our locomotives, in passing
through residential districts, is regarded as a very objection-
able thing: but it is more, and the railway companies are con-
sulting their own interests in trying to mitigate the nuisance.
Much black smoke clearly indicates imperfect combustion and
a consequent waste of coal, and from a point of economy,
therefore, it should be the endeaver of our engineers to steer
clear of everything that tends in any way to baffle the exhaust
steam at the chimney. The free steaming of the boiler, too, is
adversely affected by this baffling process; because, instead of
the bright flame passing through the tubes for a greater part
of their length we have the black smoke referred to, which, in-
stead of giving off the strong heat that the bright flame does,
rather tends to leave a coating of soot on the inside of the
tube, with the inevitable result that as the trip proceeds the

Fie, L—VIEW SHOWING A LONG BRICE ARCH WHICH I35 CONDUCIVE TO GOOD COMBUSTION AND THE FREVENTIOR OF SPARES.

is merely to make, in as few words as possible, some observa-
tions on the locomotive boiler from an engineman's point of
view, and especially with regard to the smoke nuisance, and the
emission of sparks from the chimney; two matters that have
been receiving considerable attention on British railways for
some time back.

The passing of the Railway Fires Act of 1005 makes the
railway companies now liable for compensation in case of
damage to agricultural land or to crops that has been caused
by fire through sparks or cinders from railway engines, and
for a time there was a flutter of excitement among railway
engineers as to what would be the best means to adopt for
arresting the emission of sparks and cinders, and thus protect-
ing themselves as far as possible against the likelihood of
claims for damage by fire raising. The result of this was that
numerous spark arresters of ane kind or another were rushed
into the market; but like many that had come before, as well
as some that have come since, most of them had to be dis-
carded, either on account of the expense of fitting, but princi-
pally on account of inefficiency.

One defect which was common to most of the arresters, and
which it is to be feared must attach to all of them in greater
or less degree, at least where the arresting is done at the

steaming gradually becomes more impaired, and the stoker in
consequence has to resort to the frequent use of the dart or
poker, an expedient which iz always attended with a further
wagte of fuel.

It is the firm conviction of those on the foot plate that much
less would be heard about the emission of sparks from the
chimney if a longer brick arch in the fire-hox were in more
general use, and of this I think there is absolutely no doubt
whatever. The tendency on the part of some boiler makers,
in recent times, however, has been to shorten this arch con-
siderably, and T will endeavor to show that, not only in the
matter of spark arresting, but in the general efficiency of the
boiler as well, the change is by no means justified.

Of course the idea is that by shortening the arch, and at the
same time raising it at the back, the advantages gained are
twofold. Tt is claimed, on the one hand, that with the long
arch the action of the exhaust steam upen the fire hasz a ten-
dency to cause the flame to strike too hard upon the back plate
of the fire-box, damaging this part out of all proportion to the
wear of the rest of it, and on the other hand it is claimed that,
by the raising of the arch at the bacl, the tube plate is the hetter
protected from currents of cold air getting in at the fire-door
in the operation of firing, or when the fire iz being cleaned.
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Now, the shortening of the arch permits of a more direct pull
upon the fire by the exhaust steam, and the obvious result of
this is that cinders in greater guantity are drawn through the
tubes and thrown from the chimney, some of them in such
2 live state that plantations and agricultural crops at certain
seasons of the year could hardly escape being zet on fire. Then
the raising of the arch at the back allows of a greater accumu-
lation of ashes on the top, the result of which is that the lower
boiler tubes have a tendency to get choked up more readily,
thus depriving the boiler of a considerable amount of heating
surface; unless the arch has been so constructed that one or
two small holes have been left cloze to the tube plate, when,
instead of the ashes accumulating on the top, they simply fall
down through these holes on to the fire again. This arrange-
ment is in use on some railways irrespective of the style of
arch, but it is open to some objection on account of the flame
getting up through the holes and licking the ends of the tubes,
and on account alzo of the imperfect combustion set up. There
is, of course, the susceptibility of the tubes to leaking as a
result of currents of cold air gefting in at the fire-door; but
this can only be in so far as the hoiler falls into the hands of

of such an exended trial as was to be desired, but nevertheless
it was clearly shown that, compared with an arch 27 inches
lang, a saving of 5.32 pounds of coal per train mile was effected
by one g inches longer; and not only so, but the steaming of the
bailer was very much improved, and there was also a marked
diminution in the sparks thrown from the chimney., What the
result would have been had a still longer arch been tried it is,
of course, impossible to say, as the trial had to be brought to
a close rather abruptly; but I have no doubt at all that the
limit of efficiency had not been reached when the test was com-
pleted, and that a still greater saving would have been effected
had zeveral inches more been added to the length.

These then are some ahservations from the point of view of
the man eoncerned in the actual working of the locomotive
boiler, and, although the subject may be regarded by some as a
mere matter of detail, still there are no doubt many who would
consider it of sufficient importance to justify further trials
being made, The boiler maker may he opposed to anything
that would tend in any way to shorten the life of the fire-hox,
and thus put up the cost of working his department; that is,
assuming him to be in a position to make out a case against the

FIG, 2, —VIEW OF A FIRE-RRICE ARCH SHCORTENED TO SUCH AN EXTENT THAT ITE EFFICIENCY I3 YERY CONSIDERABLY IMPAIRED,

less careful enginemen, and as it iz very well known that in-
calculable damage may be cauzed in this way, it can only take
place through sheer disregard on the part of thoze in charge,
and surely the better remedy would be to deal with the defects
rather than try to circumvent his carelessness by introducing
an arrangement of much less efficiency.

Regarding the question of premature wasting of the back
plate of the fire-box, as a result of wsing the larger arch, I
have never seen any reliable evidence in support of the state-
ment, and I do not think, therefore, that the wasting can be so
marked as to demand very much consideration. But even if it
were, I venture to say that the saving in fuel that would ac-
crue from the using of this arch is such az would amply com-
pensate for any premature wear that might take place, not only
in the back plate but also in any other part of the fire-box, and
in addition to this we should have the enhanced efficiency of
the boiler.

‘That the short arch is less efficient than the longer one was
proved very conclusively by a short trial carried out on a
British railway a short ime ago. Circumstances did not permit

longer brick arch; but there have to be put against this the
much less risk of fire raising by the emission of sparks from
the chimney; the much improved combustion in the fire-box,
and the consequent improvement in steaming and reduction of
smoke; and, what is of very much greater importance in these
days of economy, an actual saving of fuel. The setting fire to
a plantation may land the railway company in having to pay
as much as might renew several fire-hoxez, The reduction in
the bill would soon mount up to be as much as would renew
the boiler. There would be much greater freedom in the work-
ing of trains, and, on the whole, therefare, I think the matter
iz certainly worthy of something more than a passing con-
sideration.

A joint meeting of the American Society of Mechanical
Engineers and the Institation of Mechanical Engineers of
Great Britain will be held at Birmingham, England, July 26
to 20. Plans are being made for the members of the society
to sail together from New York on July 16, on the White Star
liner Celtic.
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IMPROVING PRODUCTION CONDITIONS IN A MODERN
BOILER SHOP.*

BY H. 6. ENOWLTON,

One of the most encouraging features of the work of im-
proving the operating economy of industrial plants is the fre-
quent possibility of reducing sources of waste by the expendi-
ture of very small sums of money. This is particularly the
case in the majority of new and well-designed plants, where,
in the early vears of service, there is ordinarily little occasion
for extensive remodeling of the installation as a whole. In
shaps concerned with rapidly growing industries the individual
tools are likely to undergo more or less change as commercial
service continues, but if a plant is well laid out initially, the
widest ficld for improvement usnally lies in the direction of
arranging the minor features of the installation to advantage—
in taking up industrial lost motion, as it were, by the institution
of a maore perfect organization of men and materials, and by
cutting down the waste of time at various points which were
overlooked in the stress of starting the factory, Manufacturers
are rapidly appreciating the importance of saving the greatest
possible amount of time per job consistent with good work;
they are becoming keenly alive to the cost of losing small
amounts of material and supplies per day, multiplied into an
impressive yearly total which is indisputably worth saving; and
they are no longer slow to realize that sources of congestion
and delay formerly accepted as necessary parts of the business
become intolerable when subjected to the critical standards of
modern practice,

Three years ago a new boiler shop was completed in a manu-
facturing city of the Eastern Statez, and was placed in service
with the most modern equipment on the market. Many of the
tools were electrically driven; compressed air was installed
throughout the plant; liberal provision was made for the
handling of material from the laying-out division to the
shipping vard: and a first-class cost-stores system was in-
augurated. Recently the plant was revizited for the purpose of
comparing the establishment of to-day with that of 1gof.
Numerous improvements were in evidence, although the gen-
eral design of the shop was unchanged, the arrangement of
the tools was practically as before, and not a single machine
of high power had been added to the shop's equipment. The
improvements were not of a striking character as a whole, but
in relation to increased economy of production or saving in
time and labor they were thoroughly representative.

Handling the company's product hetween the testing bay
and the shipping vard was much improved by the installation
of a so-horsepower hoisting engine equipped with double
drums. Formerly all the product of the shops was hauled out-
gide by a steam locomotive owned by the connecting railroad
company. The cost of this service was so great that work had
to be allowed to accumulate inside the shops, =o that a number
of boilers or tanks could be handled in a single working
period, in order to reduce the cost of handling per boiler. The
tendency toward congestion, just beyond the testing bay, be-
came troublesome, and the desirability of being able to move
the product at the moment of its eampletion from the painting
division to the storage yard became too great for inattention.
The installation of the hoisting engine enahled the company to
handle from one to a dozen flat cars at its own convenience,
the attendance being limited to that of its own employees, and
the services of the railroad company’s shifting locomotive were
required only when movements hetween the shops and the
outer limits of the yard were necéssary. With the hoisting
engine and a so-ton vard derrick installed when the shops were
built, boilers are now quickly placed either on the track for
immediate shipment or transferred to a stock yard for tem-

* Fram The Enginesring Magosine.

porary storage. The interior of the shop buildicg is free from
congestion.

Another improvement in the handling of material was effected
by establishing a casting yard within easy reach of the tracks
leading to the main line of the railroad passing the plant.
Formerly the various raw and machined castings were stored
at scattered points throughout the shops, occupying valuable
space in the vicinity of the machine toals, more or less im;_mra
fectly classified and requiring considerable time in selection.
In the casting yard, as now arranged, one side is set apart far
the reception and weighing of the unfinished parts p_riw to
machining, the other side containing completed castings in
orderly groups ready for immediate transfer to outgoing trains.
Assembly on the cars is accomplished with minimum loss af
time and without sacrifice of valuable space, interference with-
production speed, or the selection of the wrong initial or spare
parts through unsystematic storage methods.

In the original plant, water used in testing the boilers under
hydrostatic pressure was purchased from the municipality and
thrown away after use. The high cost of the water supply
justified the construction by the company in its own shops of 2
=.000-gallon tank and pipe system by which the water could be
used repeatedly, only the leakage and other wastes of the test-
ing bay being made up by the town supply. The new tank was
placed below ground to avoid freezing, and connected with the
hydrostatic-pump equipment in the boiler room; it has proved
to be a decided economy over the former plan of using the
test water but once. In connection with the testing of the
boilers a telephone line was installed hetween the testing bay
and the fire-room, and the control of the pressure at the
product greatly facilitated. Instead of trying to vary the pres-
sures by personal trips to and from the fire-room or by a
system of bell signals, the test operator instructs the fireman
without leaving the testing rack, and time, water and steam are
saved by the immediate response to directions given over the
wire, One of the most valuable improvements effected in con-
nection with the testing of the product consists of the simple
expedient of attaching an adjustable spring valve and drain
pipe to the hvdrostatic-pressure supply line running from the
boiler room to the testing bay. Just beyond the hydrostatic
pump, which supplies the water, a tap to a spring valve is
taken off the main line, the discharge side of the valve being
conmected to a suitable sump. Upen receiving instructions as
to the desired test pressure to be maintained, the fireman starts
the hydroztatic pump, speeding it up to a point slightly above
the limrt desired at the testing bay, as shown by an attached
gage, The spring valve is then opened slightly, by-passing
enough water to the atmosphere to cause the pressure to fall
to the desired amount, and the pressure is then automatically
maintained as long as the pump speed 15 kept at the right pomnt
ar above the normal by a few percent. The fireman returns to
hig regular duty of maintaining normal steam pressure at the
boilers, and as long as that pressure is kept constant the pump
supplying the testing rack works uniformly. If the pump
speeds up slightly, tending to raize the pressure above the
setting of the relief valve, the spring of the latter yields suf-
ficiently ta permit the discharge of a small quantity of water
from the test supply line into the sump, at atmospheric pres-
sure. Thus the pressure on the hoiler under test remains
steady so long as the steam pressure in the boiler room holds
good ; the fireman simply attends to his regular duties, and an
extra man is not required to handle the pump.

On account of the poor quality of the hoiler feed water at
the plant it became necessary to introduce a compound just
hf}-nnd the feed pump. Thizs has been amnmp][s,h:d hr in-
stalling a small horizontal pump cvlinder, 14 inch in diameter
by 2 inches stroke, on the side of the main pump eylinder, and
driving it by a hinged lever attached to the rocker arm. A
suction pipe 34 inch in diameter was run from the small
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cylinder into a tank of boiler compound, and a discharge line
of the same size connected with the boiler feed pipe. By at-
taching the hinged lever to the rocker arm the compound is
regularly pumped into the feed line, and as the flow of com-
pound corresponds with the speed of the feed pump, the pro-
portion of compound applied remains correct, the device
operating automatically without the necessity of attendance,

A short time after the shops were started it was found that
much valuable time was lost in the collection of small ma-
terial used in boiler making, and more systematic methods of
storing rivets, bolts, plates, punchings and fAttings were sought.
Binz were therefore set apart with marked compartments
showing the character and size of each part on hand, and in
order to facilitate the taking of the annuwal inventory, the
capacity of each bin was translated into weights. The weight
of rivets in a full compartment was determined, for example,
g0 that by measuring the height of the material left in the hin
at any time the weight on hand could be immediately ascer-
tained. The company adopted the plan of stamping the ends
of its boiler plates with the dimensions and quality of each
piece, which saved the time required to measure the plates in
their selection for the production of each boiler or tank. Thus,
2 plate of fire-box steel marked “171 3 0274 ¥ 11/32 F B 5"
could be picked out easily from odd sizes, avoiding the incon-
venience of measuring it in the rack and the poszible uze of the
supply department crane before it could be fitted to the work
in hand.

The accumulation of heavy punchings, light iron and larger
pieces of scrap was not well handled at the time the shops were
opened for service, and recently the company built a tank for
the reception of these rougher and bulkier materials, making
the box 16 feet long, 4 feet wide and 5 feet deep, with a sliding
door at one end and suitable lugs on the sides and door. By
the use of the lugs the scrap tank can be handled with the
utmost facility by the shop crane, and the entire contents
dumped into a gondola car at minimum expense for handling.
Two other labor-saving devices were installed in connection
with the handling of toal compound. One was a small tank
underneath the tube drills, which waz piped to a small helt-
driven pump mounted on the machine frame, the pump heing
operated by the movement of the shafting driving the drills.
The compound is now used repeatedly with little waste, being
pumped from the receiving tank to the distributing pipe sys-
tem while the machine is in service. The second improvement
consisted of two compound tanks placed B feet above the floor,
and piped to a screened basin below which the supply pails for
the various machine tools are filled. The distributing lines from
the tanks were valved, so that the strength of the compound
can be set at any desired point, and much time is saved by this
centralization of ene of the important auxiliary processes of
the plant. Finally, an air whistle was installed at the toal-
room distributing window to save waiting for the stockkeeper
to observe that a workman desires a teal. Another improve-
ment along the same line was the installation of a bell alarm
signal on the telephone of the pattern shop. Plans are now
under way to remove the paint and oil-storage department of
the plant from the vicinity of the pattern shop, the latter being
practically the only department with combustible material
stored within its precincts.

Pneumatic Flue Welder.

An inexpensive flue-welding device that was designed to
handle a large repair job that came in unexpectedly is shown
in the accompanying illustration. It consists of a mandrel A,
which is attached to a cast-iron Block B, and a pneumatic
hammer (equipped with a swage), which is mounted om a
lever . As the illustration shows, this arm is fulcrumed to

a bracket on the mandrel and is spring supported. The ends
of the long pieces were first scarfed by lowering the back end
of the tube until it was about 6 inches below the level of the
mandrel, This gave a taper of approximately !4 inch to the
inch. After all the long pieces were scarfed, short pieces
about & inches long were placed in the furnace and heated

FNEUMATIC FLUE WELDER.

on one end, so that they could be drawn to a feather edge.
Thiz was also done under the pneumatic hammer, After all
the flues were scarfed and the short ends made ready for
welding, the horse upon which the outer ends of the Aues
had rested was raised to bring the work level with the man-
drel.  All short pieces were then put on the Alues while hot,
so they would shrink tightly in place, thus msuring a good,
clean weld by preventing any dirt from getting between the
surfaces to be welded. After all flues were treated in this
way the furnace was cleaned, and the welding done at a
speed which would make many of the costly fue-welding
machines hustle to keep up with—T. O, Martin in Wachinery.
Jackson, Tenn.

How to Draw an Elliptical Manhole.

Draw the major and minor axes 4B and CE at right
angles to each other and bisecting each other. With a radius
equal to one-half the major axis, mark off from C or E the
foci points F and £, At each of these points fix a small nail

METHOD OF DRAWING AN ELLIFSE.

and loop a cord upen them equal in length to the axis AB, so
that when stretched it will reach to the extremity C of the
minor axis. Place a seriber inside the loop, and guiding the
scriber by means of the loop, keeping the cord taut, draw the
ellipse. SUBRSCRIBER.

Mew specifications for steel boiler tubes have been issued
by the Pennsylvania Railroad, which permit the use of cold and
hot-drawn and lap-welded tubes. The chemical requirements
simply limit the percentage of phosphorus and sulphur. Far
the latter .04 percent is made the upper limit.
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CIRCULATION STATEMENT,

Crur aims in circulation is guality, net quantity, We guarantee that we
have subscribers in nearly all of the rodway, contract and moring boiler
shops in North America, as well a5 in many of the leoding boiler shops
in other ports of the world, and that wearly every subscriber is either or
owner, marager, superintendent, foreman or layer-out. Our subsevips
tonr books are altvays open for irspection,

NOTICE TO ADVERTISERS.
Changes to be made in copy, or in orders for sdvertisements, must be
in pur hands mof later than l.lgz 15th af the month, fo insure the carrying
out of swck instruciions in the izsue of the month following,

Inspection of Locomotive Boilers.

Every few months someone who is not particularly well in-
formed regarding the conditions under which locomotive
boilers are operated brings forward a statement to show
that, due to lack of Federal inspection, locomotive boilers are
continually being operated in an unsafe condition, and the

number of explosions which occur is cited to support the con-
tention that legislation should be enacted regulating the con-
struction and inspection of all locomotive boilers owned and
operated by railroads in the United States. Whenever such
statements have been made we have not hesitated to contra-
dict them, and assert that there is no class of boilers in opera-
tion which are so carefully looked after or so wisely operated
It is estimated that
there are more locomotive boilers than any other type in
operation in the United States, recent statistics showing about
60,000 in active operation. Out of this large number of boilers
during the months of April, May, June, July and August of
last year, only nine explosions occurred, according to the sta-
tistics published by The Locomative, the official organ of the
Hartford Steam Boiler Inspection & Insurance Company.
During that period there were 150 accidents that were classed
as boiler explosions. From this it is evident that both in pro-
portion to the total number of explosions of boilers and in

as locomotives on the steam railroads.

proportion to the total number of locomotive boilers in opera-
tion the percentage of explosions of locomotive boilers is ex-
ceedingly low, and it is doubtful if any Federal legislation
regulating the construction and inspection of these boilers

would reduce this figure,

What Government inspection of locomotive boilers might
accomplish is shown by the annual report of the inspector of
locomotive boilers of the New York Public Service Commis-
sion, Second District. For the last two years. all locomo-
tive boilers operated in the State of New York have been
under the supervision of the State boiler inspector, and the
results of this system are now well defined. The chief inspec-
tor comes to the conclusion that the systematic checking of the
railroad companies' inspectors and inspection systems will, if
properly carried out, give good results and be a decided benefit,
Lut that the appointment by the Government of detailed boiler
inspectors to duplicate or supersede the inspection work now
carried on by the railroads would have the disadvantage of re-
lieving the railroad companies of at least a portion of the re-
sponsibility which properly belongs te them, and in addition
would be vastly more expensive than the present system.

The greatest value, then, of Government inspection of loco-
motive boilers appears to be the improvement of the inspection
service carried out by the railroad companies themselves. Such
supérvision undoubtedly would bring many points to the at-
tention of railroad companies which now are being neglected
or clighted. For instance, since Government inspection has
prevailed in New York, particular attention has been paid to
the water plasses, gage coclks and injectors, with the result
that accidents due to low water have been materially reduced.
Undoubtedly many more similar benefits would arise if State
or Federal inspection prevailed throughout the country, and
stich a system might help very materially to bring about uni-
formity and standardization in boiler construction. These, we
believe, would be the direct benefits of Government inspection
of locomotive boilers rather than any remarkable decrease in
the comparatively few explosions which now occur. If Federal
legislation is to be extended to cover any beilers it should,
first of all, be applied to stationary boilers, where such havoe
is wrought through ignorance, neglect and carelessness,

Economic Production.

Although the economic production of the output of any
boiler shop is a matter which concerns superintendents and
managers more vitally than it does the boiler maker, who is
actually doing the work, vet it should not be lost sight of by
the latter. Conditions are seldom so good in any shop that
there is no room for improvement, and it is usually the work-
man himself who has the first chance to see the need of a
change, and can suggest the most advantageous way of mak-
ing it. In spite of this, many men go about their work ap-
parently with their eyes closed, taking it for granted that the
foreman sees everything that they do, and that, consequently,
it would be useless for them to suggest anything. As a
matter of fact, the foreman usually has so many matters to
occupy his attention that he cannot always get down to con-
sider carefully many small details which would affect the
econemic production of the shop. This is the boiler maker's
opportunity, and one which he should seize whensver it is
offered; for once a man gets the reputation of being a keen
observer and of having good judgment, his promotion is
sure to be rapid.
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BOILER MAKERS" CONYENTION.

Fourth Annual Convention of the International Master
Boiler Makers' Association, to be Held at the
Clifton Hotel, Niagara Falls, Ontario,

Canada, May 24, 25, 26 and 27.

After some months of uncertainty it has finally been decided
to hold the fourth annual convention of the International
Master Boiler Makers® Association at Niagara Falls, Ontario,
Can., on May 24, 25, 20 and 27. The headquarters of the asso-
ciation will be at the “Clifton Hotel," where unugual advan-
tages will be offered for the display of machinery, tools and
other boiler shop equipment. The location affords many places
of interest for sightseers and travelers to visit, and an elabo-
rate programme of entertainment is being provided by the
Supply Men's Association.

The programme for the meetings of the association includes
reports on the following topics:

Standardization of Blue Prints for Building Boilers,

Best Method of Applving Flues,

Best Method of Caring for Flues while Engines are on the
Road and at Terminals, and Best Tools for Same,

Flexible Stay-Bolts Compared with Rigid Bolts; Best
Method of Applying and Testing Same.

Steel vs, Iron Tuhes; what Advantages and what Success
in Welding.

Cause of Flue Haoles in Back Flue Sheet Elongating and
Preventive Measures for Same.:

Standardizing of Shop Tools.

Standardizing of Pipe Flanges for Boilers and Templates
for Drilling Same,

What Radical Departures are Being Made in Boilers and
Fire-Boxes?

To what Extent do Fire-Box Holes Crack and what is Being
Done to Prevent Same?

Best Method of Staying the Front Portion of the Crown
Sheet on Radial-Tep Boilers to Prevent Cracking of Flue
Sheet in the Top Flange,

COMMUNICATIOINS.

Leaky Tubes.
Epitor TeE BomLer MakeR:

I have received a letter from the W. H. Wood Fire Box &
Tube Plate Company, of Media, Pa., referring to an article
which appeared in The Railway Age of Nov, 5, 1000, entitled
*The Cause of Leaky Tubes” I am inclined to agree with
Mr. Wood that it is not proper to lay all the blame on the
poor, hard-working boiler maker. They generally earn all
they get and should have more credit for what they do, as it
would make them try to do better. Sometimes the boiler
mak®r gets a set of tubes to put in; the foreman will very
likely, without thinking, take the size of tube holes far copper,
say a 3s-pound copper will do. The hard enamel is not rolled
out of the holes yet; the boiler maker rolls this out when he
gets the coppers, the hole is larger, and he will have to jump
the copper to make it fit; Then he may not roll them hard
enough. If coppers are not rolled tight enough the tobes leak
the first or second trip, and cause the copper to oxidize the
metal which forms the hard enamel.. After this enamel col-
lects it is very hard to keep the tubes tight; for when they are
worked with the expander this breaks out, leaving pinhole
leaks all the time. A pgreat many times we notice that the
tubes leak in the center and not in the two outside rows.

From my experience, I think that this indicates that the
bridges are too narrow, and will not allow the proper volume
of water to circulate around the tubes according to the units
of heat that are forced through them.

One locomotive running on the Southern Pacific out of Los
Angeles with her first set of tubes, hardly ever made a trip
witheut the tubes leaking. I was running the fange fire at
the time, and made a note of it. When this engine came in
for a fire-box, T found that she needed a front tube sheet. In
laying out the tube holes I left out two rows of tubes, which
gave me a 13/16-inch bridge. T asked permission to put in the
tubes myself when this engine went into service again. There
were no more leaky-tube reporte for a while, although the
same engineer ran her on the same run.

In B3 I was foreman on this road, and we had engines that
would stay tight on the east end, but when we changed them
over to the west end, if they took water at Gita Bend, we would
have to work all the tubes, and sometimes the engine would
die before getting back., One in particular leaked on the
botterm near the left side all the time. I told the master
mechanic that there was mud baked solid around these tubes,
which, by overheating, caused unequal expansion and con-
traction, and I told him that they would not last many days
more, He said that the engine must be kept in gervice. It ran
five days lenger, when one tube burst coming up the hill into
Red Rock. At that time we had a piece of 1-inch gas pipe
with three steel springs to held the plug, and a #4-inch ramrod
to drive in the plug. The engineer got down to ram in the
plug when thirty-seven other tubes collapeed, scalding his arms
badly. They hanled the engine in dead. I had a boiler maker
get out the bad tubes; we had to disconnect the steam pipes
and take out nigger head and dry pipe. We also had to dis-
connect six rows of tubes in the center in order to cut the
hard-baked mud away, so as to transfer the tubes out of the
dry pipe hole. Thirty-five of these thirty-seven tubes were
collapsed as flat as any steam hammer could flatten them.
For a space 3 feet long they started 4 inches ahead of the feed-
water discharge on the fireman's side, 32 inches back. Only
two burst, which proves that unequal temperatures caused
theze to leak. The jar caused them to collapse, petting water
on them when they were so hot,

I nate that Mr. Wood writes in regard to having a tube shest
and furnace that will take up its own expansion and contrae-
tion. If he will call at the Baldwin Locomotive Works, he will
see the Jacob-Shupert corrugated flanged fire-box, which is
made in sections, the fire-box flanges being riveted in the water
space with a calking sheet run next to the fireside even with
the heel of the flange. It also thus forms a wing stay Eheet
with slotted holes, for circulation, extending to the outside
shell flanges and riveted outside. It iz the most logical
proposition I have ever seen, It takes up the contraction and
expansion in each zection, the metal being of uniform thick-
nesg in fire-box, the circulation is so swift that it keeps the
sheets clean on the crown.

I have noted many times that an engine will make a round
trip and do excellent work and never leak a drop; but when a
rush order comes to get them ready for service apain after
they get into the round-house; the fire-deor is opened up;
steamn blawn off and cold water put on top of 6o pounds of
steam through the injector; and then they will leak badly,
sometimes making nearly every tube leak, I have taken the
same engine, withont allowing them to put a drop of water in
1o cool it down until the steam is all blown off, and by keeping
cold air eut aof the Are-box entirely prevented leakage.

In the Jacob-Shupert corrugated flanged fire-box there are
no stav-bolts to break. The tube sheet can give either way.
I have been making a comparative list lately for the Santa Fe
Railway, and find that the engine that has the Jacob-Shupert
fire-box 1n it has no boiler work to speak of, and only averages
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§3 on tubes per month. It also does better on fuel than any of
the other engines. This engine has tuhes 17 feet long, with a
dome centrally located and carries water in the water-glass, I
have noted that on a trip of 100 miles' continuous run with
f.ﬂﬂq. tons, the steam did not vary 5 pounds or the water 1
inch. This engine was a tandem compound. It was tested
against another engine that had tubes 2o feet long, and which
I know did not carry water nor steam az well. With 20 and
21-foot tubes the former engine, with a dome within 3 feet of
the front tube sheet, sometimes pulls water up in glass 10
inches. I believe in giving them more fire-box heating surface,
in burning cil, and wsing tubes not over 17 feet long, for when
these long engines are going over the heavy grades the eleva-
tion shows that the body of water way up in front is too light
to work on and can be lifted when working hard, which may
leave the front portion of the tubes bare long enough to cause
unegual expansion and sudden contraction when the water
returns, causing the tubes to leak badly.
Joe Hovroway, Inspector.
MNeedles, Cal.

Layout of a Transition Piece.
Evrror THE Boorer Maxer:

Fig 1 shows how the job would appear if viewed along the
line X ¥. Attention is directed particularly to the following
point regarding the flat triangular surfaces, viz.: that they are
not equidistant around the circle as some would expect (that
i5, where the wse of tangent planes comes in, as it shows each
line to be a generating line, or a straight line lying in a plane
that has been moved around so that the plan touches the top
and hottom of the rectangle, also the circle, making the traces
two straight linez forming each particular triangle. I have
purposely put the rectangular hole at some distance to one
side, to demonstrate the particular use of these tangent planes).
The traces that form the flat triangles are all shown in the

drawing, Fig. 7, which reprezents three planes, such as the two
adjoining walls and floor of a room.

Draw the lines ¥ ¥ and 4 a. Draw the clevation as a, d,
b, ¢, Fig. 3, also draw the circle B, C. Fig. 2 (this being the
plan of b ), at any convenient distance below the ground line
X ¥, and produce B € well towards H, C H being parallel to
X ¥. Then from E, with E d and E a as radii, draw the quad-
rants  f and @ 5. From g and f draw lines parallel to E 4,
and cut them off 50 as to form the rectangle J K L M, Fig. 4
Also in the respective positions required, as from the line H C,
produce K L and J M well beyond the line E A4, but cutting the
line £ 4 at I and 4. From D and A draw tangents to the
circle, as shown in 8 and 4, Fig. 2. Then if these two points
of contact were projected to the line X' ¥, we would have the
points ¥ and P, Fig. 3, and if these were connected to d and a,
as shown, we would have the elevation of two of the four flat
triangles, The plans of the other two are shown in D B A4 and
D C 4, Fig. 2, their clevations being d & and a c.

Divide the circle, Fig. 2, into any number of parts, not neces-
sarily equal, then from A, with radii 4 1, 4 2, 4 3, etc, draw
the arcs as shown. Transfer all the points obtained from the
line A § to the ground line X ¥ from E, as 8, 7, g, 6, etc.,, and
connect the points 1, 2, 3, 4 to the point a for their true lengths,
also the other points as shown. Then from D obtain all the
other points as 10!, 11, o, &, ete, and transfer them to the
line D A from D, and connect to K L, as shown, for their
true lengths. From E, with radins B R, cut the line X Vin r,
and connect to d for the true length of the butt line. Of
course, the butt may be put in any other position if required.

To lay out the development from any point J', Fig. 6, with
radins J K, Fig. 4, cut the line X ¥ in &', then from J* and K,
with radii 1 a, Fig. 5, and 1" K, Fig. 4, respectively, draw the
ares intersecting in C'. Connect " J° and " K. This will
form the large triangle as shown in Fig. 1, the plan of which
is shown D C A, Fig. 2. This triangle iz shown at D C A,
Fig. 7, lving in the plane E F ¢ H. Now, from .[", Fig. 6, with

DEVELOFMENT AND FATTERNS OF TRANSITION PIECE.
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radii @ 2, a 3 and a 4, Fig. 5, draw arcs as shown, and from £,
Fig. 6, with radii 2" K, 3' K, 4’ K, etc, to 8 K, Fig. 4, draw
arce as shown. Now, instead of using dividers to cut these
arcs, a thin lath should be bent around the circle, Fig. 2, and all
the points marked on the lath, then put the point C on the Jath
to the point € in Fig. 6, and bend the lath to a fair curve, so
that all the points lie on their respective curves that were
drawn from J' and K’ as centers. Thiz will give us a fair
curve as C' to 4 on one side and ¢ to 8 on the other side.
Connect /" 4 and X' 8. Now. with 4, Fig. 6, as a center and
radius d 4, Fig. 5, draw the arc M", then with J as a center,
and [ M, Fip. 4, as radius, cut the arc in M’, connect 7' M" and
M, thus forming another triangle, Obtain all the other points
g0 that a fair curve may be drawn throogh them, in a similar
manner to what has been shown. MNow, if lines be drawn from
J, K, M’, L', as shown, they will all be rolling or bending
lines, and will be straight lines at all times.

Although this development is made up of triangles, it must
be wnderstood that it is not triangolation, as implied by my
letter in the December, 1000, issue,

Cardiff, Wales. I. J. Hapoomw,

ENGIMNEERING SPECIALTIES.

Special Hydraulic Valves.

The special types of hydraulic stop valve and check valve
which we illostrate have recently been installed in ome of
the plants of the New York Edison Company, and are illus-
trative of the Edison Company's efforts to provide every
possible protection against shut-downs,

Ower a hundred of these valves, in 2-inch, 2%4-inch and 4-
inch sizes are installed on the forced-feed lubricating system,
which serves the step bearings of the Curtis turbines. This

Iubricating system iz under 1,500 pounds per square inch pres-
sure, is provided with accumulators to deliver pressure in
case of the temporary failure or stopping of the pumps, and

all joints in the lines are welded to prevent failure. All parts
are three or four times as heavy as ordinarily, and the bodies
of the valves are made of steel and extra heavy. Strength,
however, was not the main question in discarding other valves
on this service. It was found that ordinary rubber, hemp or
leather packing would not stand up with oil and the unusu-
ally heavy pressure, but was subject to annoying blowouts.
These troubles were overcome in the Watson-Stillman stop
valve in two ways: First, by using a special packing, which
would not zoften, but would retain its elasticity; and second,
by a construction which would permit the system to be used,
even though a packing weakened. The improvement in the

latter instance consists in the addition of the small pressure-
tight chamber under the end of the valve stem. When run-
ning under ordinary conditions the small pet cock at the
bottom is left open to act as tell-tale if a packing starts to
leak. Should the packing leak, the pet cack is closed and the
valve used until such a time as a repair may be conveniently
made.

Both stop and check valves have seats of a special metal,
which is spun into place. The check valve stem is slotted, so
that by removing the screw on top of the valve a screw-
driver may be used to regrind the valve seat.

1 hese valves were made by the Watson-Stillman Company
of New York.

The Chicago High-Speed Air Compressor, Type H.

Air compressors as ordinarily constructed are limited to
moderate running speeds. This is chiefly due to three fea-
tures of construction, viz.: unsuitable air wvalves, restricted
air passages and inadequate water jacketing. By giving
special attention to these features, the Chicago Pneumatic
Taol Company, Chicageo, IIl, has developed an air compres-
sor which, it is claimed, will permit a much higher speed and
effect a considerahle increase in efficiency and eliminate the
objectionable noize which are uswally features of air com-
PrEssOTs :r|,11'|rﬁ|||; at moderate F|'|n|."l."l'1F. The ad-.-amagu% of any

high-speed compressor are, briefly, reduced first cost, de-
creased floor space and less expensive foundation. It is
also claimed that an efficient air compressor, running at a
high speed, will yield a much greater output of compressed
air than 1s given by a slower running, less efficient compres-
sor of equal weight and size. It is claimed that the Chicago
compressor herewith illustrated delivers from 60 to g0 per-
cent greater volume of compressed air than is delivered by
ordinary compressors of equal cylinder volume.

The method of oiling the running parts of an air com-
pressor i3 one of the most important considerations of its
design. The oiling system of the Chicago high-speed com-
pressor provides for a large reserve supply of oil, which will
remain clean and retain its lubricating qualities as long as
will the oil used in the sclf-piling bearings of a high-grade
electric motor or generator. The working parts are com-
pletely inclosed, and as no pipes are used and the cil passages
are liberal, it is almost impossible for them to become ob-
structed. Pins and bearings for the valve gear are lubri-
cated by automatic grease caps of liberal capacity.

The mechanically operated inlet valves are designed to give
likeral openings for the entering air and alsa ta reduce clear-
ance space to an unusual extent. This has been accomplished
without resorting to the unsafe practice of allowing part of
the valve to extend into the eylinder during a portion of its
travel. The form of the discharge valve permits lightness
without sacrifice of strength, thus insuring the minimum of
valve resistance and noise of operation. Important also are
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the large free air spaces in both inlet and discharge cham-
bers, and the exceptionally ample and unobstructed water
jackets. These are features which make for high efficiency
and permit high gpeed,

Cylinder-head joints are avoided by casting the cylinder
head and half of the cylinder barrel in one piece; thus there
is only a single joint and this is midway of the length of the
cylinder, sustaining an air pressure of less than 15 pounds
per square inch in single-stage compressors. It is claimed
that this construction eliminates gasket troubles. The use of
tie bars instead of cylinder-head bolts permits a simple
gasket construction and permits of free and unobstructed
circulation of jacket water. It also affords ready access to
the piston. The main bearings, erank pin and crosshead pin
are a generous size, and the bearing surface of the crosshead
shoes is ample. The connecting rod is of forged steel, with
a wedge adjustment at each end. The crank-shaft is a steel
forging with rigid crank arms. The counterweights secured
to these arms give effective counterbalancing, and with a
large flywheel tend to eliminate vibraticn.

These compressors are built for belt, rope, chain or gear-
drive, as well as for operation by steam or gas cylinder. The
illustration shows the compressor equipped with a gas eyl-
inder, using either gas or gaseline as fuel. This compres-
sor is a complete independent power unit, and it is obvious
that such a machine iz well adapted for use where other
sources of power are lacking, or for operating independently
of the main power. It also fills the requirements of a port-
able compressor, since the fuel cost is low and expert at-
terrdance unnecessary.

+ +  The American Regenerator.

The use {Af reciprocating engines in combination with
steam turbir®s has created a need for a new trpe of auxili-
ary apparatus. Qne of the. requirements for good steam-
turbine practice is, that there should be a constant pressure at
the first stage of *the turbine. When the turbine takes the
exhaust steam direct from a reciprocating engine, the supply
is always intermittent. Furthermore, the loads on the steam
turbine and reciprocating engine can seldom be maintained
exactly the same, consequently it happens that at one moment
the reciprocating engine discharges a larger volume of steam

than the turbine can use, and at the next moment, an over-
load occurring on the turbine, there is not sufficient steam
exhausted to meet the load, This condition of things has
led to the development of some sort of steam storage ar-
rangement which can absorb the excess exhaust steam one
moment and carry it over to make up the deficiency the next.

The standard of perfection for such a storage arrange-
ment, or regencrator, is that the temperature of the water {or
ather substance) in it shall respond to the entire range of
ternperature as the steam pressure within the apparatus rises
and falls. In the American regenerator, manufactured by
the American Regenerator Company of Chicago, each particle
af steam entering the apparatus comes into intimate contact
with many times its own weight of cold water,

As shown in the illustration, the water from the large tank

falls through a pipe containing a valve into an annular space
surrounding the perforated spray pipe, through which the ex-
haust steam from the engine enters at the left. In entering
the lower chamber the exhaust steam turns a vane, which, in
tutn, controls a valve in the pipe connecting the upper and
lower chambers: thus the amount of water supplied to the
outside of the spray pipe is always proportional to the amount
of exhaust steam passing through it. In this manner the
steam comes into thorough conmtact with every particle of
water, so that the water is heated up to the full temperature
of the exhaust steam. The momentum of the steam is suffi-
cient to carry the mixture of water and steam up ‘through
the eduction pipe into the upper tank, where the mixture is
delivered against suitable bafles and separated from the
steam.

Thus it will e seen that the coldest water in the regener-
ator is intimately mixed with the exhaust steam and re-
turned to the surface of the water, giving, it is claimed, per-
feet eirculation and perfect mixture of the water and steam.
Also since the water level is at the center of the tank, there
is left only a shallow depth of water, enabling steam to be
readily disengaged during re-evaporation,

The operation of the apparatus is as follows: When the
supply of steam from the engine 15 insufficient for the tur-
bine, the turbine draws steam from the regenerator and the
pressure therein falls. This leads to the re-evaporation of
some of the water in the regenerator, the heat for this evapo-
ration being supplied by the water which falls in temperature,
On the other hand, if the engine delivers more steam than
could he used by the turbine, the pressure and temperature
rise, whersupon some of the steam gives up its heat to the
water, causing condensation.

FERSONAL.

E. McNawmagra, formerly an inspector with the Hartford
Steam Boiler Inspection & Insurance Company, with head-
quarters in Chicago, left this company on Jan, 1, and is taking
up a four-year course in medicine and surgery at the Daven-
port Chiropractic College, Davenport, Ia.

E. E. Howe, foreman.in charge of boiler and tank work,
with the General Electric Company at Schenectady, N, Y., re-
quests anyone writing him at the General Electric Company
to put on Building No. 66, as otherwise he has great-diffi-
culty in receiving mail, i i

Wirtiam T, Cremo, formerly layer-out at the boiler shop of
the foundry department of the Anaconda Copper Mining Com-
pany, Anaconda, Mont., has accepted the position of foreman
of the boiler and sheet steel department at the International
Smelting & Refining Company’s new smelter, which is being
erected at Tocele, Utah, about 35 miles from Salt Lake City.
This company has a well-equipped boiler shop and is doing
much of the new work going into the erection of the smelter,

N. J. Firznenry has resigned his position with the Traylor
Engineering Company, Allentown, Pa, and has accepted a
position of foreman boiler maker for the Bethlehem Stesl
Company, New Castle, Pa.

Janmes Dorax has recently been made boiler inspector of

the Western lines of the Sante Fe Railroad, with headquarters
at La Junta, Col.

Awxorew Hnrwouse has recently been appointed master

hoiler maker of the Cincinnati, Hamilton & Dayton at Lima,
Ohio,
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H. C. Cunningham is now master boiler maker of the
Atlanta, Birmingham & Atlantic at Fitzgerald, Ga.

Frep GrAEFE has resigned hiz position as master boiler
maker of the Santa Fe, to accept a similar position with the
El Paso & Southwestern at El Paso, Tex.

A, Hepgere has recently been made master boiler maker at
Winona, Minn. He was formerly master boiler maker at
the Chicago & Western at Boone, Ia.

W. J. Bircaie, chief boiler inspector of the Erie Railroad,
and formerly master boiler maker of the Santa Fe at La
Junta, Col.,, died recently in a hospital at Jersey City, N. J.

Jos. H. Lovick, formerly master boiler maker of the Balti-
more & Ohio at New Castle, Pa., died recently at his home.

F. A. Harr, who, for twenty years, has been manager of
the chain block department of the Yale & Towne Manufactur-
ing Company, MNew York, has resigned, to aceept the position
of vice-president of the Cameron Engineering Company,
Brooklyn, N. ¥. Mr. Hall became associdted with the Yale
& Towne Manufacturing Company over twenty years ago as
a tool maker and draftsman, but was subsequently promoted
to the position of engineer in charge of the design of light
cranes and overhead track He was afterwards made fore-
man in charge of the chain block shop and bas recently in-
troduced and managed the sale of the well-known triplex
block. This experience makes Mr. Hall ably fitted to carry
on the commercial development of the products of the
Cameron Engineering Company, which controls a number of
patents relating to the overhead transportation or conveying
of work and material covering hangers, switches, turn tables
and ball-bearing trolleys. DMr. Hall will be succeeded by
R. T. Hodgkins, who for several years has been his as-
gistant.

The Technical Literature Company, publishers of The
Engineering Digest, announce the consolidation of The Engi-
neering Digest with Industrial Engineering. The publication
will be under the editorial management of Robert Thurston
Kent, formerly managing editor of [mdusirial Engineering.
It is the intention to continue the special features of The
Engineering Digest, including the wvaluable index to current
technical literature and the continuation of important articles
and papers onm engineering subjects. To this will be added
special features along the lines of industrial engineering, and
original articles on engineering subjects distinct from the
civil and electrical engineering matters, which are so well
taken care of by other periodicals. &

SELECTED BOILER PATENTS.

Compiled hy
DELBERT H. DECKER, ES{)., Patent Attorney,
Loaw awp Trust Bummwe,
Washington, D. C.

Readers wishing copics of patent papers, or any further information
regarding any patent described, should correspond with Mr. Decker,

936,884, WATER-TUBE BOILER. JOHN E. BELL, OF BARBER.
TON, OHIO, ASSIGNOR T(O THE BABCOCK & WILCD}E. COM-
PANY, OF NEW YORK, N. ¥., A CORPORATION OF NEW

JERSEY. : :

Claim 1.~A water-tube hoiler hawving at least two transverse steam
and water drums eonnected by banks of tubes to a lower transverse mud
drum or drums, a_baffle between the two banks of tubes, a baffle in the
rear of the second bank, and tubes adjacent to the rear haffie and con-
nected to the circalation at their ulgg:tr and lower ends, Ten claims,

g38,412. STEAM.EOILER SUPERHEATER. FRANCIS J. COLE,
OF SCHENECTADY, N. ¥. 3

Clgim 1.—In a steam beiler superheater, the combination of a super-
heater casing extending lengitudinally adjacent to a steam hoiler and
communicating, at its oppesite ends, with the fire-box and the smoke-
box thereof, respectively, a steam header supported in the smoke-box
and superheater pipes located in the superheater casing and connected
at their forward ends to the steam header, E:I;h‘t claims.

§87.808. STEAM-BOILER RNACE. RANKE WAGNER, OF
NEWFORT, EY. ASSIGNOR OF ONE-THIRD TO JOSEFH M.

EE}"% ih;n ONE-THIRD TO FRANK F. HAMMER, OF NEW-
iT, KY. :
Cloim.—In a steam boiler furnace adapted to nse gas as fuel, having
fire brick floor and walls and divided by vertical walls making a series
of combustion or fire chambers, each chamber baving a vertical column
placed behind an air epening in the foor, said vertical celumns 'j“"“"ﬂ'&
the combustion particles in such a manner as to cause them to sprea
throughaout the hre chamber, and a brick wall built with suitable open-
ings bur ¢q0ua'|i:i|ng and retsining heat and placed behind said fire
chambera, e claim, -

paz ey, SHAKER FOR GRATES. ~WILLIAM J. SIMPSON, OF
KOOTENAI, IDAHO, ASSIGNOR OF ONE-HALF TO LEWIS W.
HAMEL, OF KOOTENAI, IDATL : ;

Clgim 1,—The combination with a locomotive axle and shaking grate
of a support extending across under the axle, a slide mounted on the
support and operatively connected to the grate, a movable carrier
mounted on the support, a wheel on the carrier, and arranged to be
moved into or out of contact with the axle, a |.‘.ll|:11'lla.l'l connecting the
wheel and the slide, and means to shift the carridr. Two claims.

PIED22, STEAM-BOILER FURNACE, FRANK A f"!H'DE-
MAKER, OF EUFFALD, N, Y. ASSIGNOR TO JAMES STURDY,
OF EUFFALO, N. Y., AND JOHN STURDY, OF CRAFTON, PA.
Claim 1.—A boiler furnace having a boilef,.a combustion chamber, a
rack of water tubes connected to the hoiler, and a firing magazine sepa-
rated by the rack frem the combustion chamber, the passages through
rack between the water tubes being Haring and Swider at the outlet end
facing the combustion chamber than at the inlet end. Thirteen claims.

938,085, HORIZOMNTAL BOILER. EMIL A. BEYL, OF MINNE-
APOLLS, MINN.

Clatmg.—In a horizontal baoiler, the combination. with 2 main :y[iudﬁta'l.
shell segmentally cut away on its under side and provided with segmental
crown sheet and segmental Aue sheet co-sperating with =ach other and
gaid shell to afford the upper end of the fire box, of the pa.'ir of con=
centric vertical cylinders spaced apart and connected water tight at their
lower ends, and which eylinders have, on their wpper ends, segmental
joint Aanges both riveted fast to said main shell of the boiler with the
errvzn'u'l.%1 partion of the main shell perforaved to connect the water
spaces of the main shell and the leg formed by the parts, a grate at the
bottom_of the cylinder and a fuel admission door at the top of the fire
box. One claim.

938,086, FIRE-BOX., WILLIAM D. BOYCE, OF 5T. LOUIS, MO,

Cleim 2.—A fire-box having a side wall provided at the front end
with openings discharging vertical sheets of air across the path of travel
of the combustion products, and nozzles at the front corners of the fire-
I:u:r._in:r Pprojecting horizontal sheets of steam across the air sheets and in
& direction oppesed to the general dircction of flow of the combustion
ProehITL. | TOCOMOTIVE BOILER. S

171 - J E IDNEY A. REEVE, OF
WORCESTER, MASS, ASSIGNOR TO CHARLES F. BROW
TRUSTEE, OF READING, MASS. d OWN,

Claim 1—A |D¢Dm0:i\'{‘-lgﬂe boiler having water-vaporizing, steam-
superheating and water-preheating surfaces, heating fues adapted to
conduct the gases over said surfaces successively in the order named
and in forward and return directions, a_stack af the rear part of the
boiler adapted to discharge a_ portion of said gases before they have
completed the entire passage of zaid heating surfaces, and a second stack
at the forward part of the boiler adapted to discharge gases which bave
O REtn,  SUPRRHEATER T AR AR

et . D H. WELLS, OF
MONTCLATE, N. L1, ASSIGNOR TO' THE BABCOCK & WILCOX
EEREEIE?,}NY. F KEW YORK, N. ¥., A CORPORATION OF NEW

Cilzim 1=—=5 superheater comprising a plurality of similar Us-tubes each
baving its legs in a substantiall wrﬁ,ﬂ[pg.[gntl ].‘:a"upmdinu It:;Inf all
of said U-tubes lying in an inclined plane, in combination with suitable
inlet and outlet connections for the ends of said tubes, Two claims,

E 838,237, SUPERHEATER FOR LOCOMOTIVE EQOILERS, LEWIS
MOTIVE & MACHINE COMPANT, DE T har omra iAc535s:
RATION OF OHIO. - : =L » A CORFO-
aie E—n a tubular locomative boiler, the combination, with th
firc-box, smoke-box, and smoke-flues connecting the same, of a tobulac
superheater supported in the fire-box, 3 smoke passage extended directly

from the fire-box to the smoke-hox, a cylinder steam plpe i
the superheater outlet and E'xl'.enﬂleﬂ through such fm%l;gug:::ﬁs T:.Id‘
thence laterally through the shell of the boiler, and a damper for
closing the smoke passage when the steam is, not required for the
T gha05. EURNACE. O :
007, . JOHN R. FORTUNE, OF DETROIT

Cloim 3.—In a furnace, the combination with grate-bars, of 'a}'ﬁ::rijx:
for supporting one end of said bars consisting o parallel sides hawin
vertical grooves closed at their lower ends, bearing members mmaing
across between said sides with their ends engaging said grooves, bolts
gxtmdlni across the bearer and through its ais.es adjacent to each hear.
ing member to draw the sides together and clamp the members hetween
them, lugs on each bearing member projecting beneath said bolts, and a
clinker bar supported by said bearing members. Twelve claims,
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838,210, ATTACHMENT FOR FEED-WATER INJECTORS. CO-
LUMEUS PHILLIPS, OF MERIDIAN, MISS.

Clagim 1,—The combination with a shell adapted to be secared to a
boiler shell. and means of communication between the interior of the
shell and the interior of the boiler, of a plurality of passages also com-
municating with the interior of the shell, and communicating, re-

spectively, with a source of feed-water supply, said passages being
adapted to be independently cut off from communication with said souree
of teed-water supply, and means of cutting off any one or all of said
passages from communication with the interior of the shell, Ten claima.

g3g,626. FURNACE. WILLIAM B. MERKEL, OF NEW YORK,
]I;TA Y., ASSIGNOR TO JOHN 5. & FULTON, OF FULLERTOHN,

Clgim 3.—In a furnace having a boiler and feed-water supply and a
grate comprising alternately arranged fixed and movable bars, means for

i i id hle bars, a cooling water circulating system in
?pull:?x:] ﬂ‘lﬁmia?;uinfﬂ rfm_-E’ ba.:s are included, and means for con-
ducting the feed water to and through said circulating system before
jts entrance to the boiler. Sixteen claims.

089.760. STEAM GENERATOR. FRED NEWELL TILTON, OF
HARTFORD, CONK i S

Clgim 3.~—A steam generator, comprising a _tola pipe coil, a battom
pipe coil, and intermediate pipe coils, a water inlet pipe extending he-
tween the top coil and the next following eoil below and connected

|

— =

JUUUT

..l.r

i i ¢ the top pipe coil, a connection between the outer
:r:tdhuifhl:hlcngirdt:i %ipe ;n-..’;ﬁ the outer end of the uppermnsht En:.et-
mediate pipe coil, a connection between the inner end of each inter
mediate coil and the outer end of the next pipe cail below, the ﬂnm
tion extending over the top of the corresponding intermediate ¢ s
then dawn the outside thereof to connect with the said cuter end o th:i
next following coil 'b-e]nwlh the ]Ig_-:-ltun; pipe coil having its inner en
terminating in 3 steam outlet, Five claims,

o0l ® WATER.CIRCULATOR FOR BOILERS. CHARLES C.

i
ECKLIFF, OF GRAND HAVEN, MICH. : ; _
%.laim a'—A hoiler, a fire chamber in the boiler, a pipe extending

longitudinally within the lawer part of the bailer and apen at its ends,

—n 1

pipe extending vertically ufward frem the horizontal pipe and owver the
ﬁr:I:E chamber, and a nipple on the horizental pipe projecting inko the
lower end of the wertical pipe to detachably connect said pipes. Four

elaima,

938,363, BOILER BRACKET, WILLIAM WITHEM, OF IN-
DIANAPOLIS, IND., ASSIGNOR TO ATLAS ENG[NE’WDRKE.
OF INDIANAPOLIS, IND, A CORPORATION OF INDIANA.

Claim 1.—A sheet metal hoiler bracket having its ends bent at am

angle to each other, a pair of separated hollow ribs struck wp from the

and an inter-
fate at
aces of

body of the sheet in the angle between the twe ends,
mediate suspension-rod pocket struck up from the body of the
the bend thercof and extended partially between the adjacent
the two hollow ribs, substantially as shown and deseribed. Three
930,996, FURNACE FIRE-DOOR. JOHN R. FORTUNE, DE-
TROIT, MICH.
_ Cloim 1,—The combination of & door front having a series nf:r:n—
ings, a lining secured to the door front and formed with a series in-
dependent vertical passages each having an end wall adjacent to one of
the openings in the door front and cach passage adapted to receive air
through said opening and discharge it at its opposite end. Twelve claima.
940,045, FUEL PRODUCER. WILEUR L. SHEFARD, OF ELM.
WOOD, AND HORACE J. WICKHAM, OF MANCHESTER, CONN.
Cleim 2.—In combination with a furnace, parallel tubes with com-
mumnications from one to the other at opposite ends, conveyors in said
tubes, means for driving the conveyors, a connection between the smolke-

box of said furnace and the tubes, a connection between the fire-box of
snid furnace and the tubes, a blower for producing a draft from the fire-
box through the tubes, means for admitting peat to the tubes, and means
for discharging peat from the tubes into the fire-box. Five claims.

1,660, PROTECTING CAF FOR FURNACE BRIDGE WALLS.
OHN E. FORTUNE, OF DETROIT, MICH., ASSIGNOR TO MUR-
MIiIgHIlEgﬂ WORKS, OF DETROIT, MICH., A CORPORATION OF

Claim 1,—A protecting cap for furnace bridge walls consisting of a
plate formed with a longitudinal air channel at its lower side and a
second plate with a longitudinal air channel at its lower side and owver-
lapping the first plate at one edge and adjustable thereon to vary the
width of the cap. Four claims.

B1,647. SMOEKE-FREVENTIVE APPARATUS. ISAAC M. 5UL-
LIVAN, OF SPRINGFIELD, OHIO. ;

Clatm 1.—In smoke-preventive apparatus for furnaces, the combina-
tion with the furnace wall, of an injector head embedded 1 the masonry
thereof with but one of its sides or faces exposed to the combustion
chamber and formed coextensive body and lip portions having
same thickness, said body E-:-rt'mn containing a longitudinal bore forming
a distributing channel and said lip portion containing a series of jet
passages in communication with said channel and each of greater lengthe
than the diameter of said channel. Three claims
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BOILER FUSION WELD.
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By means of the oxy-carbi fusion welding process a most
difficult piece of boiler repair work was recently aceomplished,
as shown in Figs, 1 and 2. It consisted of welding a patch in
the flue sheet in the fire-box of a boiler. The photographs
show the condition of the boiler before and after the work was

crator of this type is particularly well adapted and will supply
acetylene gas for an indefinite peried for a large number of
blow pipes of the type shown in Fig. 4 without causing delay
to the operators in cleaning and recharging.

The portable equipment is of great value in the repair of

It will be noted that the work was done with
the removal of only a few tubes.

The horizontal seam is one of the most difficult sections of
a2 hailer to repair. and to prevent gaps and cracks at the upper
edge of the seam requires considerable skill on the part of the

accomplished.

operator, The inverted seam at the Aanged ends is also hard
to repair and requires considerable practice and special tarches
and apparatus designed for the work. A portable welding
machine and acetylene gas-generating equipment is desirable,
as it allows the apparatus to he brought to the wark, but a
hydraulic pressure stationary plant may be employed as indi-
cated in Fig. 3, with quadruple apparatus for continuous gen-
eration where the work can he brought within the range of
action of such an installation.

For large work a quadruple holder, uniform pressure gen-

marine botlers in place, as well as for repairing split piping in
place, welding flanges on pipe and pipe manifolding. It is
available for cutting off rivet heads, restoring worn bolt hales
to original size and adding on stock to any piece in any shape,

When welding the horizontal and the inverted seam of the
boiler fire-hox, shown in Figs. 1 and 2, the operation took 3
hours to shape the piece with the cutting torch and weld in
place complete, consuming only 130 feet of oxvgen, This
seam was about 3 feet long, and was without doubt a repair
job which demontsrated the great wvalue of the process.

A piece of boiler plate was welded and bent as shown in
Fig. 5. After crushing down under a steam hammer it
showed no sign of fracture: results which are certainly re-
markable for this new and unique oxv-acetvlene precess of
fusion welding and cutting.
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It may be of interest to note the results of tests with pleces
of boiler plate 35 by 2 by & ine The
welded pieces were ground flush with the surface of the plate,
and it is stated that of two pieces of solid plate tested, one
broke at 40,700 pounds, the elongation not being taken, while
the other broke at 43800 pounds, the elongation being .Go
inch. Welded test pieces of safe end flue iron broke at 29,620
pounds, with an elongation of .17 inch, and of soft steel wire
at 37700 pounds with an elongation of .47 inch, while with
basic steel wire 37,660 pounds was reached with an elonga-
tion of .70 inch.

The estimated efficiency of single riveting on 34-inch plate

1e2 welded by this process.

is 48.7 percent, and of double riveting 65.5 percent, while the
welded pieces show the breaking point so near that of the
solid stock that its efficiency is hetter than that of riveting
The most important part of an oxy-acetylene welding and
cutting machine is said to be the torch. The torch or blow-
pipe as shown in Fig. 4 is constructed so as to mix the gases
and at the zame time preézerve an absolutely uniform fAame,
for frequent adjustment of the flame for any reason causes
the metal to warp, thus making a smooth seam impossible, In
Fig. 4 a small torch is shown, with five welding tips. The
larger is the combination torch with a cufting attachment
ready for service. The matter of correct mixture can be regu-
lated in this torch: a number of nozzles being supplied having
different size central holes to deliver the proper size flame
for different thickness of metal, The acetylene inlet is con-
structed so as to eliminate the possibility of flash backs, Ad-
ditional flash-back preventers are placed in the acetylene pipe,
effectually preventing any flame passing farther than the mix-
ing chamber, should this in any way occur, By removing this
welding tip and inserting the auxiliary nipple and screwing

on the cutting nozzle it is transformed into a cutting pipe

with great power of penctration. Too much oxygen always
burns the metal, and too much acetylene carbonates, crystal-
lizes and weakens the same. The torch must produce a
flame positively neutral from a supply of gas under perfect
contral, accurately measured, and of proper pressure at the
tip.

It is held that almost as important as the torch is the proper
generation of acetylene gas under pressure suitable for weld-
ing. The principal drawback has been the improper slacking
of the carhide which causes it to heat, even to the point of
igniting in the generator. It iz claimed that this i overcome
in a process of cool generation by the apparatus shown in

Fig. 3. A uniform pressure is obtained in this hydranlic pres-
sure stationary plant for the continuous generation of acety-
lene, The pressure is maintained by the weight of the water
in the standpipe, which is kept constantly filled. By alternat-
ing the charges in the carbide holder it is continuous in gen-
eration—one holder may be cleaned and recharged at any time
while the other 15 in use—and opening the two valves to the
filled holder is all that is necessary to start it working. It
stops generation as soon as the consumption of gas ceases,
and it wastes mo gas from the safety outlet, because before
this can occur the water has been so far removed from the
carbide that no gas is generated. Cleaning and re-charging
15 the work of but a few minutes without the necessity of
handling trays or pans, Opening the large. gate valve in the
bottom of the apparatus allows the sludge to empty in the
sewer or catch basin; a little flushing with the hose cleans
the holder, when it can again be filled with carbide, the cover
clamped on, and the holder is ready for use as soon as the
other iz exhausted.

This variable-pressure generator may be set at any pressure
desired from o to 15 pounds, and the pressure iz maintained
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by a connection with a water supply from some source where
a pressure equal to that desired on the gas may be had. This
apparatus is built with one, two and four carbide holders, the
double and quadruple holders being continucows. It 15 ex
ceedingly simple, and entirely amtomatic. It 35 claimed that
it may be run indefinitely with the largest size blowpipes, using

FIG. 3.

zoo pounds of carbide in 1o hours without overheating or
clogging, or caugzing any delay to the operators, Generation ig
governed by consumption. When consnmption ceases, gen-
eration ceases, consequently there is no waste from after gen-
eration.

RELATIVE EFFICIENCIES OF YORKSHIRE AND
LANCASHIRE BOILERS.
BY CHAELES TRAVIS,
A modified form of the well-established type of boiler

known as the “Lancashire” boiler has recently been proposed,
which the inventors propose to call the “Yorkshire” boiler
Itz chief features and the advantages claimed for it may be
summarized as follows, to quote an expert: The ordinary
main cylindrical shell, about
8 feet in diameter, and 30 feet in length, with two internal
parallel flues about 3 feet, or slightly more in diameter, with
the exception of the last two rings. which are tapered down to
a very small diameter. Externally the new so-called Yorkshire
boiler is precisely similar, except that its length is verv con-
siderably curtailed, to the extent of a fifth or a third; that is,
to 24 or 20 feet, while internally there arc flues,
which, however, slope upwards, so that the tops of the flues
are about 6% inches nearer the water level at the back of the

Lancashire boiler consists of a

alsa two

yrtant feature of these
at the back about

boiler than over the fire grate. The 1myj
flues 15 that they taper

ater than at the front; in all other respects, cuch

55 SCCEION

with a cre

50 percent g

as the setting, the Yorkshire boiler corresponds with the Lan-

=

cashire type.

The inventors claim the following advantages: That the
cost of the boiler with its setting is reduced about $zoo; that
radiation and brickwork losses are necessarily very consider
ably diminished, and, most important of all, that the effi-
ciency is bettered fully 10 percent. It is claimed that a higher
evaporation by from 1o to 15 percent can be oblained from a
24 feet by B feet Yorkshire boiler than from the present type
of 30 feet by & feet Lancashire boiler. The inventors point
out that the taper of the flues brings the bulk of the water

nearer to the furnace, where most of the heat is transmitted
to the water; as now designed there are in the first 6 feet of

the Yorkshire boiler 253 pounds of water per square foot of

heating surface, compared with only 172 pounds in the ordi
nary Lancashire bosler, while at the back of the boiler the
prog wrtions are reversed, namely, g2 pounds for the new tyvpe
and 10z pounds for the old one now in general use. An ad-
vantage 1s also claimed, due to the assured fact that the trans-
ference of heat over the furnaces 1s greater in the Yorkshire
boiler, on account of the greater body of water. In support
of o the inventors rely on the experiments of Sir
William Anderson and Sir E. Bramwell, both noted engineers,
which show that

the heat transmitted through a hotler plate

18 two and one-quarter times as great when the water is

actually boihing as when the water 15 dead.

The proposed
taper of the flues results, it 12 claimed, in a further advantage,
as 1t enables the Aues, cwing to their being smaller in diameter
at the furnace end, to be placed lower in the boiler, which
results in two gains, as it somewhat reduces the risk of the

furnace crowns becoming overheated through shortness of

water, and it should be of assistance mm improving the water
the h
velocity of the gases, and
therefore claim that the narrowing of the flues at the furnace
end

cireulation,  The mventors believe that transmitted

tor the

water increases with the

speeds up the gases and thus 1 the rate of heat
1 II
ing the two and one-gquarter ratio of Anderson
well for boiling, as compared with dead wate
I

transmits two and one-half times as mu

FCases

transmission where the lare rtion of water is. Adopt-

and B

¢ that the whaole flue area

f the shorter boiler heing a
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as the latter two-thirds of the longer boiler; on which basis
the new Yorkshire boiler would evaporate a few percent more
water than a Lancashire boiler of equal diameter.

The inventors were led up to the design of the Yorkshire
boiler by a knowledge that steam coal contains, approximately,
60 percent to 65 percent of fixed carbon or coke, and from 13
percent to 20 percent of gaseous products, these passing along
the flues in the form of smoke or flame, according to the con-
dition of the fires, but the whole of the radiant heat is ah-
sorhed over or near to the points of emission, namely, the
furnaces. Assuming, then, a 3o-foot by B-foot f-inch boiler
having about 105 square feet of heating surface, the first 8
feet of the furnace flues only equal a little over 100 square
feet. Sixty percent of the heat generated iz absorbed by 10
percent of the boiler heating surface, and as 15 percent of
this, at least. is required for producing the necessary draft,
only 25 percent af the heat is left to deal with the remaining
go percent of the boiler-heating surface,

The Yorkshire boiler is designed in such a manner that the
heat and water are proportionately distributed between the
two end plates, the minimum heating surface, high tempera-
ture and the maximum head of water at one end and the maxi-
mum heating surface, low temperature and minimum head of
water at the other end, and, as the sectional area of the fur-
nace flues in the center of the boiler is 21 percent less than in
a Lancashire boiler of equal diameter, the velocity of the gases
and their density are 21 percent greater, thus giving the neces-
sary conditions for guick steaming: that 15, good circulation
inside the boiler and a rapid travel of gases over that part
where the most work is done after that of the radiation from
the furnaces.

The only rational method of testing two boilers of approxi-
mately similar types is to burn in each similar weights of fuel
per hour and then to decide the efficiency by the weight of
water evaporated. Such tests have been made recently and
the following details clearly prove that a small, active heat-
ing surface, as in the Yorkshire tvpe of hoiler, is both more
efficient and will give a higher evaporation per hour than the
larger heating surface of the Lancashire boiler. A Yorkshire
hoiler 20 feet long and 8 feet 6 inches diameter evaporated
7.238 pounds of water per hour. Speed of gases at the center
of the flue, 1,100 feet per minute ; evaporation per square foot
of flue heating surface, 22 pounds per hour; by increasing the
weight of fuel burned to 2000 pounds per hour, the evapora-
tiom rose to 17.437 pounds, and the speed of the gases to
4.250 feet per minute, the evaporation per square foot of flue
area being 53 pounds,

In comparison, take a jo-foot by B-foot 6-inch Lancashire
boiler burning oo4 pounds of fuel, and 2,184 pounds, respec-
tively, the evaporation is 8400 pounds and 16,508 pounds per
hour ; the speeds of the gases, 1,520 feet and 3664 feet, and the
evaporations per square foot of furnace flue 15 pounds and 31
pounds. A comparative test with a 24-foot by g-fool York-
shire, and a jo-foot by g-foot Lancashire, each burning 1,436
pounds of smudge per hour, with a feed of 129 degrees I, no
economizer heing used, and the discharge from cach going into
the same chimney, showed : that the Yorkshire evaporated 7.1
pounds of water per pound of fuel, and the Lancashire G54
pounds, the respective hourly evaporations being 10,360 pounds
and 0,531 pounds.  This test indicates that large heating sur-
faces are not essential. The Yorkshire boiler has 23 percent
lezs area than the Lancashire, but the sectional area at the
center of the furnace flues 15 20 percent less than in the Lan-
caszhire therefore, the speed of the gases is 20 percent higher,
the result being an increased transmission of heat and, there-
fore, greater evaporation, There are now aver twenty York-
shire hoilers working in varying sizes from 2o feet by B feet
to 24 feet by o feet, and the results given above are the worst
results secured.

Experts and engineers who prefer the Lancashire type of
boiler eriticise the above as follows: They assert that the
laws of heat transmission give no support at all to the theory
or claim that the suggested taper of the flues brings the bulk
of the water nearer the furnace, and that consequently the
transmission of heat over the furnaces is greater; they assert
that, other things being equal, the quantity of heat passing into
the water is quite independent of the guantity of the water.
They also suggest that recent experiments by a well-known
expert, Wm. Bilbrough, in the Transvaal, who repeated those
made by Sir William Anderson and Sir E Bramwell, showed
no difference whatever, and that for the present the experi-
ments of the twe latter prominent engineers cannot be ac-
cepted.  Should, however, the difference in the rate of evapo-
ration hetween hoiling and dead water exist, it is asserted that
it is difficult to see how it supports the claims of the inventors
of the Yorkshire hailer, as the greater the proportion of water
is to the heating surface, the less will be the femperature of
the water, and, therefore, violent chullition ig less possible,

With reference to the proposed taper of the flues, it is
pointed out that it necessitates a smaller grate area in pro-
portion to the diameter of the boiler, 2o that either the rate of
combustion must be increased, or the evaporative capacity of
the boiler must be lowered, If the advantage claimed for the
Yoarkshire boiler can be made good. there is (experts claim)
no reason why the flues of Lancashire boilers should not be
made smaller and be placed lower in the boilers, 20 as to ob-
tain the same advantages. With regard to the claim that the
narrowing of the Aues at the furnace end speeds up the gases
and thus increases the rate of heat transmission, it is asserted
that the claim is unsound. In the first place the greater part
af the heat entering the boiler in the furnace section does so
by radiation ; the inventors of the Yorkshire boilers estimate
this radiant heat at S0 percent, which may be too high, and,
therefore, it cannot be affected by the speed of the gases.
The speed of the gases is most important at the rear of the
boiler, where the radiant heat is quite small, but here the
Yorkshire hoiler reduces the velocity by opening out the flues
and thus reducing the effectiveness of the heating surface. In
the second place, it is not fair to assume that the velocity in
the furnace of a Yorkshire boiler is different from that in a
Lancashire boiler. The evaporative capacity of any bailer is
an arhitrary figure, determined chiefly by the rate of com-
bustion, which in its turn, depends upon the draught and the
gquality of the coal.

In comparing boilers of approximately similar type and
duty, the only rational method is to adopt the same rate of
combustion in all cases. 1f this is done in the comparison
hefore us, the velocity of the gases over the fires is the same
in both cases, but is less at the back of the boiler in the case
of the Yorkshire boiler. The inventors assert that a greater
proportion of heat is abstracted at a distance from the fires,
also that this secures at the front, where the larger head of
water is located the greatest transmission of heat, and, fur-
ther, that the expansion also gives at the rear of the hoiler,
where the temperature is lowest, the largest area of heating
surface, and the minimum head of water, and this expansion
af the flues and the upward inclination further assists in
maintaining the velocity of the gases; the total result being that
the heat and the water are proportionately distributed through-
out the boiler, hence more work is done by the smaller fur-
naces and heating surface. This is described as loose reason-
ing; how the expansion in the flue area can maintain the ve-
locity of the gases is difficult to understand; it ought also to
be stated how, if the rear end of the boiler takes upon itzelf a
larger share of the duty, more work is done by the smaller
furnaces ; generally if one relieves the furnace of its duty, it
does less work.

Assuming that (he Anderson and Bramwell ratio of two



MarcH, 1910,

THE BOILER MAKER

65

and cne-quarter for hoiling, as compared with dead water, is
correct, the inventors state; that the whoele flue area of the
shorter boiler being active, transmits two and one-quarter times
as much heat per square foot as the latter two-thirds of the
longer hoiler. On this basis the Yorkshire boiler would
evaporate a few percent more water than the Lancashire of
equal diameter, but if, as seems likely, the two and one-
quarter ratio does not hold, then the Yorkshire boiler will
be much less efficient than the older rival. Any hailer can be
made greatly to exceed its normal evaporation, and if given
sufficient draft any Lancashire hoiler will evaporate downble
what iz wsnally considered a fair quantity, Further, the
last section of any through Aue hoiler is notoriously relatively
inefficient, and cutting off a few feet from a Lancashire boiler
would not seriously affect its efficiency, especially if it were
provided with a good economizer. So much for the opinions
of experts for and against the new tvpe of hoiler. As a con-
siderable number are now in daily use, a few years' actual
experience will decide the points of diference

THE POWERING OF BOILER SHOPS,

BY D, 5 DOWNE

The electrical systems which fulfill the power requirements
of the beiler shop may be divided into two distinet classes,
with a third, which iz a combination of the two main classes,
These are the alternating-current system, the direct-current
system. and the combination of the direct current for main
units and the alternating current for auxiliary, or with alter-
nating current as main wnits and the direct current as aux-
iliary. In determining which of these systems is best suited
tor hoiler shop service a variety of opinions is offered, and
a choice is only arrived at by careful consideration of the
prevailing conditions,

Each of the ahove systems will be taken up separately and
discussed with reference to the particular application of the
svstem and the classes of service which can be handled
efficiently and economically. In discussing the relative ad-
vantages of the different systems reference will be made ta a
boiler shop of the latest design and average capacity. The
question of changing from a mechanically operated to an
electrically-operated plant will not be considered. It may be said,
however, at the start that in such a case the dircct-current svs-
tem is wsually more satisfactory for a small shap, while for a
plant of considerable capacity equipped with old-style tools the
alternating-current system should be generally made withont
hesitation. In such cases whatever direct current is needed
may be obtained by means of a motor generator set if the
capacity required is small, or by a rotary converter where a
considegable amount of current is necessary

ELECTRICAL SYSTEMS

When the distances over which current must be transmitted
are considerable, the alternating svstem offers the advantages
of reduced energy loss hetween the switchboard and the
machine consuming the energy, Current can be generated at
high voltages and transmitted throughout an alternating-
current distributing system with a considerable saving in
copper as well as a reduced loss of energy in transmission. A
limit, however, iz placed upon the transmission voltage of
such a system, due to the fact that auxiliary apparatusz is
necessary in the way of transformers to bring the voltage of
the system down to a practical operating voltage. It is, there-
fore, easily seen that a point may be reached when a saving
from reduced copper and energy lost in transmission is offset
by an additional investment in apparatus, which in case of a
change of systems is 2 decided loss.

There are certain conditions which determine without hesi-

tation that the alternating-current system is the maost ap-
plicable and economical, while in other cases, where the char-
acter of the power service is more or less varied, a careful
study of the conditions is necessary to effect a choice. For
instance, for a plant which covers a large area and hag an
equipment demanding large amounts of current, of which
only a small portion is vsed for variable speed machinery, and
which is of sufficient zize to require separate units for the
lighting service, alternating current is the only logical solution.
On the ather hand, for a plant having all its departments

o
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closely centered and compactly arranged, and having an
equipment consisting of variable speed machinery, the direct-
current system iz the proper solution, with individual con-
nected motors wherever possible.  In general, no hard and
fast rule can be laid down as to which system shall be most
economical. Conditions are often most complicated, making it
necessary for the most careful investigation of the installation
and a thorough knowledge of the present power demands as
well as some knowledge of future expansion,

ALTERNATING-CURRENT MOTORS. Ton

For use on the alternating-current system two types of
maters, in general, are of importance—the synchronous and
the induction motor. The former is not self-starting, and ex-
cept it a few cases its place in machine tool driving is limited.
Its use, however, is recognized in connection with induction
motors for steadying the line and improving the power factor
where ‘heavy shafts are to be run for some length of time,
The induction motor is self-starting, and like the synchronous
mator tends to run at a constant speed. Although primarily
for constant speed use, the induction motar may be adapted
to variable speed service., In those installations using alter-
nating-current motors, principally on canstant speed machines,
the induction motor in connection with a mechanical speed-
changing deviee, generally proves very successful for variahle
speed demands. In other cases, for use on cranes and other
hoisting devices, variable speed is very often obtained through
the phase-wound induction motor by the cutting in of resist-
ance in the secondary to obtain the proper starting torgue, In
general, however, with the exception of the last-named classes
of service, variable speed is most satisfactorily obtained
through speed-changing devices.
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The constant speed characteristics of the induction motor
make this type of motor especially applicable to boiler shop

The relati

SErvice. n between torque and speed in the indue-
tion motor operation is the one which shows up this feature.

When the load is put on a motor its speed falls until the

induced electromotive force in the secondary is sufficient to
develop the torque f load.,  As the

required for the
creases the torque increases until a certain point §s r

when the speed decreases and the motor stops.  This point
15 known as the pull-out point
proportional to the watts in-put to the secondary, and varies

as the square of the volt:

A torque developed is directly

impressed upon the primary wind-
has a wvery small

efficiency and a very good speed

ing, The constant mduetion motar

slip, and, therefore,

FLATESTRAIGHTENING EOLLS,

 constant speed from no load to
moderate overload. The induction motor 18 free from com.
mutator troubles, which is ezpecially valuable in a very dusty
place or where fine chips are made.

100, TUNNIng At ne:

regul

DIRECT-CURRENT MOTORS.

The direct-current system offers three tvpes of motors, the
combined characteristics of which cover very thoroughly the
requirements of boiler shop machine tool driving. These types
are the series-wound, compound-wound and the shunt-wound
motors,

The series motor is a variable speed motor with great start-
ing torque, and can be controlled throughout its whole range
of speed. It iz, however, very uneconomical, as the control
15 obtained by resistance in its circuit, requiring an expensive
controller on account of the heavy currents handled. The
speed varies inversely with the load, 2o that at light loads the
speed attained makes it dangerous to the construction of the
armature, At no load the speed increa
safd to

es to such a point that

it 15 “tun away.” The series motor gives excellent
service on cranes, clevators and hoists, and occupies a very
important place in direct-current equipments.

A compound maotor 15 suitable where small varations of

speed are needed coupled with a large starting torque.  When
sel for certain conditions this type of motar operates at a
constant speed

The shunt motor is ezsentially a constant-speed motor.

When set to run at a given speed it will not vary appreciably
under a varying load up to its capacity. The motor canm he
made o vary in speed in a number of ways, however. By
varying the current in the armature, by varying the strength
of the field, and by varying the voltage applied to the arma-
ture terminals, various speed regpulations mav be obtained.
These characteristics make the shunt motor the most suitable
of any type of the direct-current motor for the purposes of
machine tool driving. By means of these three methods of
contral, either singly or in combination with each other, or in
combination with gearing, this type of motor can be made to
fulill the requirements of both variable and constant-speed
machines.

The third system to be considered is the alternating-current
direct-current system. This combination has its advantages,
especially where it is possible to purchase current from a
large power company delivering alternating current,  Again,
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it has its advantages in the case already mentioned of a widely
separated plant
figures,

In the caze of purchasing power under these conditions

of large '|||'.:||'|-.|I'ri||:'|-\. where variable speed

transformers reduce the voltage to the proper point at the
distributing hoard of the plant, and the low-voltage alternating
current can then be used for all power reguuirements except
for driving variable speed motors  and auxiliary apparatus,
”

agnetic clutches, lifting magnets, etc, T Serions

arrangement for the 1

such as 1

objection to this r shop is the abso

lute helplessness in case of accident to the supply of energy.
With the source of power cut off and no auxiliary power plant
to fall back on the output 12 absolutely unprotected

In the casc of a plant provided with its own generating
equipment a more reliable system as well as economacal layout

TN DELAWARE

nature, there is usually a small amount of machinery, and each
direct-connected
variable

idividually driven

this class of

15 uzually
MNaone of

I, so that a constant-specd motor, alternating current or

machine

motars, machines requires

direct current, operates satisfactorily.

ct-current con-
d that
ered to

Fiz. 1 shows the direct application of a dir

stant-speed motor to a heavy type shear, [t will be no
avily geared, and that the power 15 deliy
ring. It will

the motor shaft.

the motor is h

reduction of ge:

also be
This

friven punches and

the shear through

noted that a heavy fly-wheel iz nsed

angement 15 g practice with mo

since the Av-wheel stores the energy

rs of the heavy type,
delivered by the motor on the non-working stroke and on the
working stroke returns it to the maotor, thus avoiding a heavy

deawing of current by the motor at the working stroke.

FiG. 4. —MOTOGR-DRIVEN FUNCH.

iz assured. Alternating current can be wsed for all cons

speed and lighting service, while motor generator zets, or a
rotary converter, can be provided to supplement the system
and supply the direct current for variable-speed motors and
anxiliary apparatus,
tion of the motor to the machine, the selection of the motor

For this system the method of applica-

and the lines along which economical results may he expected,
are at the prezent time well determined,

Generally speaking, drill presses and radial drills vsed in
the boiler shop do not require a frequent change of speed, and
an individual motor drive direct connected 15 wsual practice.
Provision for change of speed is usually provided on standard
drills, so that any constant-speed motor may be used.

In the cases of punches, shears and bending rolls they are
usually placed in boiler shops under cranes and in such loca-
tions as to give convenient operation on the work. In the
parts of the shop where the work demands machinery of this

FFig. 2 shows another application of the constant specd motor
It will be noted that the power required by
the cperation of this machine 15 constant, and that the direct-

to bending rolls,

connected motor properly reduced by pears makes it a very
economical drive, The motor shown is a Crocker-Wheeler
The feature protects
from any dust or foreign substance getting in the commutator
irmature.

enclosed type direct current. enclo

or :
gs. 3 and g4 also show applications of the clectric motor

I
where economy of power, cconomy of space and fexilility of
arrangement are most important.  They not only illustrate the
posaibility of getting more out of the machines individually
by the arrangement, but of gaining flexibility in the handling
of the work,

Aside from the application shown, the nse of motors for
driving traveling cranes is one of the features of the modern

boiler shop which cannot he over-estimated. Few shops are
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over-supplied with crane service, while in a great many cases
they are altogether too few and too poorly equipped.

At the present time only an extensive study of hoiler shop
economy will disclose the saving in power and the other rela-
tive advantages which can he effected by the proper installa-
tion of the electric drive. [t is thoroughly recognized at
present that the proper time for this study is during the design
of the plant and not later, when a heavy demand on the shap
necessitates a change in order to increase the outpot.

LAYING OUT A WRAPPER SHEET FOR A
LOCOMOTIVE FIRE-BOX.

BY W. E. O CONNOR,

There are some types of locomotive fire-hoxes with the door
sheet lower than the flue sheect at the crown, and with the
door sheet inclined to the flue sheet at an angle, but of the
same width throughout. This problem may be readily laid out
by the method of projection. There are other types of loco-
motive fire-boxes, with the door sheet lower than the flue

In the center of your sheet, from which you wish to make
vour wrapper, draw up a full-size side elevation of the fire-
box, also a half-end view of the door and a half-end view of
the flue sheet, vertical lines K- and S5-H of the side elevation
representing the rivet lines and the curved lines in the end
views representing the neutral lines of the material vsed, as
shown at Fig. 1. Care should be used in the construction of
the foregoing, since it is the foundation for all future meas-
Urements.

Next divide the half view of the deor and flue sheet into a
like number of equal parts (as small as possible). In this case
four have been taken. Project the points so found to the
center line or axis of the heads, as shawn, 2-4, 3-8, 4-C to
=-I} on the door sheet, and 2-E, 3-F, 4-G, etc, to 5-H on the

flue sheet. These lines, A-E, B-F and C-fr, represent the
horizontal distances between the door sheet and the flue
sheet.

Sinee the door sheet iz narrower at the center line of the
boiler, and yet inclined at an angle to the latter, it is wvery
evident that if a right triangle be constructed for each of the
following sets of division points, 4-E, B-F and C-G, with a

FIg. 1.

sheet at the crown, also with the door sheet inclined to the flue
sheet at an angle, but with the door sheet considerably.nar-
rower, at the center line of the boiler than the flue sheet, but
of the same width at the foundation ring. This problem may
be laid out in various ways by the method of triangulation.

1t iz the latter type of which the writer intends to describe
briefly the method in vogue where he is employed. To do
this a smaller number of division points have been taken than
would actpally be taken in order to aveid confusion. 1 may
alsa add, in tracing out the boundary line for the stretchout of
the pattern this should be the rivet line. With this much in-
formation proceed as follows:

base equal in length to the difference of the corresponding
chords, then will the hypothenus be the true length of the
lines sought. To do this, with a radius egual in length to
chord -2 on the door sheet, and using point E as a center,
draw an arc locating point ¢ on chord E-2 of the flue sheet.
In a =similar manner transfer B-3 and (-4 to corresponding
chords on the flue sheet, locating points w and v. Now, erect
perpendiculars to the horizontal lines from the points E, F
and G equal in length to (-2, u-3 and 2-4, as shown by the
points [, 7 and K, then will the dizstancez A-I, 8-F and C-K be
the true lengths of the lines sought. Since the lines R-5 and
D-H represent their true lengths, it will be observed that we

5
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have obtained the true distance between the principal points
of intersection. In like manner any number of intermediate
points may be found.

Next, construct the diagonal right triangle S-A-L, and make
A-L perpendicular to 4-5 and equal in length to chord A-z,
make B-M perpendicular to B-E and equal in length to w-3,
which is the difference in length of chord E-2 and chord B-3.
Make C-N perpendicular to C-F and equal in length to a-4,
which is the difference in length of chord F-3 and chord C-4.
Also make D-0 perpendicular to -G and equal in length to
-5, which is the difference in length of chord G-4 and chord
D-3. Then will the sides L-5, M-E, N-F and 0- be the true
lengths of the diagonal lines.

To lay out the pattern, first draw the center line B-5, Fig. 2,
make K-5 equal in length to B-5, Fig. 1. Then with one pair
of dividers, set equal to division space R-2 of the door sheet,
and using point B of the pattern as a center, draw arcs 2, 2.
Now, with a radius equal to the diagonal distance L-5, Fig. 1,
and point 5, Fig. 2, as a center, intersect the arcs 2, 2 pre- -
viously drawn. Then with a second pair of dividers, set equal
to division space §-2, Fig. 1, of the flue sheet, and point §,
Fig. 2, as a center, draw the arcs 4-4 as shown. Then with
radius 4-I, Fig. 1, and using points 2-2, Fig, 2, as centers,
intersect the arcs 4-4. Sinee the remaining points on the
pattern are located in a similar way no further explanation is
TIECEREATy.

The pattern should now be checked up from the center line;
it must be understood that this includes the relative position
of the four points 5-5 and D-D with respect to points B and
5 of the center line,. Whence the contour for the rivet line
to suit extended fanges at the crown, also angular shaped
corners at the mud-ring, may now be placed in. The rivet
holes are then properly spaced and punched 1/16 inch small,
and reamed to size in place.

COMPRESSED AIR FOR PNEUMATIC HAMMERS.

It is to be regretted that through a mistaken policy in the
beginning, many of the manufacturers of pneumatic toals have
heretofore resorted to the publication of what are really
“nominal ratings” for the cubic feet of air required to drive
their machinez, This condition of affairs is similar to that in
the automobile business, where a tendency to overrate the
engine power in many cases is well known, The excuse for

such procedure is that the other fellow does it, and conse-
quently if any manufacturer has the backbone to give the real
figures, his machines will not compare so favorably on paper
with those of his competitor,

Some measure of excuse may be granted when it is said that
most of the figures given for air required to drive pneumatic
tools are hased wpon calculation and estimation only, as the
actuzl measurement of the air required to drive any machine
ig a little difficult to accomplish without special apparatus, As
a matter of fact pneumatic tools of different makes do not
vary a great deal in their air consumption for a given amount
of work done, and =0, for estimation purposes for the installa-
tion of a suitable compressor, the figures given in the accom-
panying table are of timely interest.

In this table are given the actual cubic feet of free air re-
quired per minute and the power to operate from one to
fifty pneumatic hammers of the cylinder diameters and strokes
shown. The guantities of free air for one tool have been ab-
tained by careful experimenters with special water-displace-
ment apparatug, and being the averages of a great many read-
ings, may be taken as accurate and fairly representative for
maost tools of similar dimensions. The fipures for more than
one tool were obtained by deducting 2 percent for every five
tools; that is, five chipping hammers are assumed to require
4.8 times as much air as one chipping hammer of equal size.
Ten hammers are assumed to require .6 times as much as one
hammer, and so on. This iz to allow for the intermittent
action of different tools in a shop, and this basis of caleulation
agrees very nicely with observed shop practice.

The quantities of air, as shown by the larger figures in the
table, are actual cubic feet of free air required at atmoszpheric
pressure at sea level, this air being delivered to the tool at 8o
pounds pressure. The fipures for horsepower, which are the
smaller figures in the table, assume compound compression to
85 pounds pressure; that is, allowing 5 pounds drop in the
pipe line. The figures for power also include reasonable fric-
tion of the compressor and the wsual losses of power in the
air cylinder of an air compressor of reasonably good dezign.
They would represent just about the brake-horsepower re-
quired from an electric motor to drive a compressor actually
delivering the quantity of air given by the large figures above
them.

This brings up the point of the volumetric efficiency of the
compressor.  As the quantities shown were obtained by actual
measturement of air used, it is imperative that the output of the

TABLE OF ACTUAL CUBIC FEET OF FREE AIR REQUIRED PER MINUTE AND POWER TO OFERATE FROM 1 TO 60

FNEUMATIC HAMMERS OF THE 5IZES SHOWN.

Number of Tools..ocovaai., .. 1 5 10 15 20 25 30 15 40 45 | fitl]
Diameter Stroke. | B PeE= |
1 " x 17 14 | 69 134 197 258 315 a7n 421 | 470 517 560
2.4 | 11 kL] n ELl 1 L] il - [} 11}
1V "x 2" 17 i 18 163 240 ai3 383 440 512 571 627 G50
1] 1 kL &5 i Tl B FH e i "
Chipping Hammers....... 1/ &~ x 3 20 08 192 282 | 368 450 508 602 672 T38 8200
3 1k = a L] k] (2] 13 1i% (EH K]
1 " x 4% 22 108 21 10 405 495 581 662 730 812 5RO
4-1 2 k-l Lo 1% LK [E.) 1= 1= (1] FLCY
1} " x & 25 123 240 353 460 560 6D 753 540 23 100
4-7 a EH] [} L] 1 b=} Lid 14 i bl
{ 1" x 6% 33 162 317 465 607 T43 B75 993 1109 | 1218 1320
a1 aa L] Lo} | (151 133 18z 1113 L] el k2t
Bawabers o inoa s oswad 1" x 8 36 176 346 508 | 662 510 950 1084 1210 1328 1440
a-7 n LY 4§ i (E11 i 25 T35 1 i
1" x9 38 186 365 536 | 699 E55 1003 | 1144 1277 1402 1520
14 1% w (1] | 130 (8] | 87 | g - i F-.
| |

Large figures are free air, and small figures are borsepower to drive compressor. Figures for air are for 80 pounds pressure at sea level, ;Qd

are based on ordinary intermittent service, as is usual in any shop

Ratings for one hammer are actual readings from water displacement

tests, being averages of many trials. Horsepower figures assume compound air cnmgljrcssion to B5 pounds pressure, and include friction. For single

stuge compression to 85 pounds add 15 percent. to power figures,
are for actual air delivered,

Compressar

isplacement required should include wolumetric loss, as fAgures
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compressor shall be egual to this. To allow for volumetric
efficiency loss, this necessitates that the piston displacement of
the compressar shall be greater than these Ggures by from 8
to 12 percent, depending upon its design. The figures for
power required include this loss, as they represent the power
necessary to actually deliver the quantities of air shown as the
actual output of the compressor,

In cases where single-stage compression is used the power
required may be obtained by adding about 15 percent to the
power figures given. This, of course, has no effect upon the
air quantity.

It has been stated that these figures are For sea-level opera-
tion. This will be satisfactory for most localifies, but at 5,000
feet elevation 17 percent more free air capacity will be re-
quired and about 7 percent more horsepower for the same size
and number of tools. These increases are practically propor-
tional to the altitude.—5, B. T in the American Machinist.
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ends. We are able to cut off about ten ends per minute, The
machine has been in constant service for the past ten years,
and has cost us very little in the way of repairs.

A sumitable flue-welding furnace is a very necessary adjunet
in obtaining the best results in flue welding. We have also
prepared a drawing of the furpace in use at the Sunbury shops.
This particular furnace was designed by the writer, and he
fecls that it accomplishes all he claims for it. The furnace is
very simple in design and construction, There are ahoue 200
Lricks used in its original construction, and it is good for ahout
one year's service before it is necessary to rebiild it, except at
the arifice where the welding heat is taken. At that point
the wear is greatest, and the brick must be renewed about once
in every two or three months. This process requires the ex-
penditure of about two hours' labor and eight or ten brick.
The maximum number of flues welded without rebuilding the
furnace was 7,700,

This Spring to be mode of 250 5, Wire = i
Tlomg when not compresssd
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Fit, 1.—FLUE-WELDING MACHINE [N USE AT THE SUNAURY SHOPE OF THE PENNSYLVANIA RalLROAD.

FLUE WELDING.*®

BY €, A, SENSENBACH.

Prior to the installation of the present method of welding
Aues, it had heen the practice to perform all the varions opera-
tions connected with the welding of fues by hand power
alone, nLing coal for heating purposes. The process was slow
and expensive, and we were forced by necessity to adopt a
methad that would give hetter results. Afler looking into the
subject for some time and experimenting with different ap-
pliances which we had seen clsewhere, we Onally evolved a
machine which we now have in use, and which fills every re-
quirement as we see it

We believe a drawing of the machine would he hetter under-
ctood than any word deseription we could give of it, and we
have, therefore, prepared a drawing aof 1t, and have attached
camne to this reporl.  This machine is of home manufacture.
We would add that the machine has a detachable roller, which
we remove and then attach a metal disc for cutting off zafe

* Fram & peport presented before the International Railroad Master
Islacksmiths' Association.

We use but one man in welding flues. His ouwtput will
average thirty to thirty-five flues per hour, The varions opera-
tions performed by this one man, and considered as a part of
the welding process, are: Heat fuoe, bell-out Aue, putting safe
end in fAue, weld Aoe and swaging.

The operator is allowed 1 2/10 cents per Aue welded, and the
furnace consumes aproximately 5 gallons fuel oil per houar.

Flue welding in locomotive repair shops has heeome a topic
of prime mmportance. Speed in the work and good workman-
ship are demanded, and Lo ablain the best results all tools and
appliances used in the various operations must he in close
proximity to each other. This refers particularly to the laca-
tion of the rattler, furnace and welding machine. Tt iz also
adyisahle to have a good wagon for use in transporting fues
from one locality to another; also to have toals in good condi-
tion -at all Another point, vitally necessary in the
ceanomic handling of the entire matter, is to have a thoroughly
competent man 1o handle the work,

Mo distinction is made at this point hetween iron or steel
flues, nor as to diameter of flues. T notice that some reports
we have had in the past on the subject of flue welding state

times.
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that at some zhops it 1z the practice to scari or bevel the safe
and flue end. We do nol follow this practice. We have less
than 1 percent of our welded flues leak at the weld. [
behieve that thiz showing effectually refutes the necessity of
scarfing.

I offer, for yvour examination, several samples of flues
welded as above, and feel confident that the exhibit will sub
stantiate the points we bring forth,

LOCOMOTIVE BOILER FAILURES.

BY J. H.

NOTES ON

HELTZEL,

The writer has been very much interested in discussions
from time to time about the cause of leaky flues, leaky mud-
rig corners and other troublesome parts of the locomotive
boiler, The credit i wsually given the workman for all these
failureg, but [ beg to differ from thiz opinion, and will show

Heatoshiold o
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FiG. §.—FLUE-HEATI¥O FURNACE DESIGNED BY C, A, SENSENBACH.

In conclusion, I would states that what has heen said is
merely an outline of the practice at one point, and from which
good results, in our opinion, have been obtained. If any point
has not been made clear, T will be glad to give any further in-
formation desired.

Boiler Explosions in 1909,

According to the reports of the Hartford Steam Boiler In-
spection & Insurance Company, the total number of boiler
explosions for 1909 was 550, which 15 the greatest number that
has been reported in any one vear. There were 470 in 1g08,
471 in 1907, 431 in 1906, and 450 in 1gos.  Although the number
of explosions was greater this year than ever before, the nim-
her of deaths was less than it has heen for any vear since
1904, The number of persons killed by boiler explosions in
To0g was 227, against 281 in 1908, 300 in T9o7, 235 in 1006, 383
in 1905, and 220 in 1004. The number of persons injured but
not killed in 1pog was 422, against 531 in 1008, 420 in Igov,
4by in 1906, 385 in 1005, and 304 in 1g04.

that the man who designs the boiler is directly to blame tor
mast of the failures,

Locomotive boilers of recent design are not heing worn out
by the mileage they make, but instead wear themselves out
becanse the expansion of one part is resisted by another from
the time fire is placed in a cold fre-box and a full head of
steam raised until cooled down again. It is evident that when
a fire is placed in a cold boiler the fire-box plates and flues
reach a high degree of temperature, while the outer parts of
the boiler are cold. Now, let us see if the wrapper sheet and
flues can expand in a horizontal direction without setting up
zevere straing on other parts of the boiler. Theze are the
actual conditions :

t. The side sheets have a tendency to corrugate in a
vertical direction,

2, The front flue sheet may move forward, which will set
up a severe strain in the knuckle of the flange.

3 The flues may bend downward and move slightly in the
flue holes, ¥
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4
crack

5. When firing a cold boiler the stay-bolts are subjected to
a severe diagonal thrust, cavsing them to fracture, and, con-
sequently, they break when put in tension,

We will now sum up the effect of the five forces mentioned
above:

1. Causes cracked side sheets

2. Causes front flue sheet to crack circumferentially in
knuckle of flange.

The door sheet expands, causing the fire-door flange to

3. Causes flues to move from their original setting, causing
them to leak later.

4. The door sheet expands, causing the flange to crack at
the door hole.

5. Causges fractured stav-baltz,

From the foregoing explanation it is evident that we are in
need of a design for the inner parts of a boiler that will

It iz impossible to compute the strain on the braces in certain
parts of a locomotive boiler. For example, take the expan-
sion stays of a consolidation tvpe of locomotive, as shown at
Figs. 1 and 2. This iz a design of expansion stay extenszively
used, but is far from being an ideal one, as it fills up with
mud and zcale between the straps, and when the front row is
in compression cannot be detected, [ might add that we are
hadly in need of an expansion stay that will adjust itself to the
condition under which the fire-box iz working, and that will
at all times zustain the load assigned to it

The writer has designed an expansion stay that he considers
will meet the above requirements, and which will be deseribed
later,

Referring to Figs. 1 and 2, let us take the upward expansion
of the flue and side sheets into consideration. It iz 3 well-
known fact that, due to the rolling of the flues, the flue sheet
moves upward in this class of engine, This upward movement
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EFFECT OF EXPANSIOX OF FLUE

expand and contract freely, so that one part will not resist the
movement of the other. When this is accomplished we will
have a fire-box and flue sheet that will be worn out by the
mileage and service it gives, and not by the resistance to its
natural expansion and contraction.

In connection with the foregoing I cannot help but mention
the William H, Wood locomotive fire-box and tube plates.
They appeal to me as the ideal fire-box and tube plate for a
modern locomotive boiler. Mr, Wood's views on the con-
traction and expansion of the fire-box and flue sheet are in
accord with these of practical men.

EFFICIENCY OF EXPANSION STAYS.

Every brace and stay that enters into the construction of a
boiler is so arranged to sustain a certain load. This rated load
is determined by the amount of pressure carried on the boiler
at a nominal facter of safety, which should be maintained at
all times under all conditions. If. for instance, a brace is re-
lieved of its load by some cause, the next brace adjoining will
have to carry the burden, or a part at least, if it happened to be
between two other braces. Assume that a locomotive boiler
is built to carry a certain pressure at a factor of safety of six
on all parts and one brace breaks. This would reduce the
factor of safety, and will cause other members to {fail, and
may be the cause of a bailer explosion if not given immediate

attention.
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is facilitated by the heat expansion, and increases slightly every
time the flues are rolled until the wrapper sheet iz flared out,
as shown at Fig. 2. Then, surely, the front row of expansion
stays are in compression, even after the boiler has been cooled
down. [ do not believe that the remaining two rows of stays
ever hold very much, but T believe that the burden is carried
by the flue sheet and first row of crown bolts. The crown
sheet being bent to a radius forms a truss, which is self-
sustaining until the sheet becomes hot by low water; then the
front part of the crown sheet drops until relieved by the
sling stays, which are suspended loose from the roof sheet;
therefore, if the expansion stays do not stay the front part of
the crown sheet, and the floe sheet has moved upward to the
extent that the front row of stays is in compression, the load
must concentrate on the mud-ring, throwing the greatest stress
on the corners, causing the mud-ring to distort and break.
MNote the effect these conditions have on the inside sheets and
outside sheets by referring to the arrows in Fig. 2. The reader
will note that the inside sheet will be in compression and the
outside sheet in tension, The effect of these two forces on the
mud-ring eorners is obvious, Tt iz evident that broken mud-
ring corners are not inexplicable,

When the flue sheet has moved upward to a point where it
is resisted by the stretching of the crown sheet and front row
of expansion stays, the sheet buckles at a point near the lower
flues, which strips the beads off the flues. This huckle becomes.
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larger every time the flues are rolled, so it is chyvious that it is
not the pressure back of the sheet that is the sole cavse of the
sheet hulging.

1 also wizh to call the reader's attention to the cracking of
the wrapper sheet along the top line of the mud-ring at the
corners, These cracks are doe directly to the twisting of the
mud-ring, caused by the fire-box side sheet being in compres-
sion and the outzide sheet being in tension. After the surface
of the plate has been broken chemical action soon takes place,
and the crack soon extends through the entire thickneszs of the
plate.

As I dispute the efficiency of the expansion stays I wounld
recomimend the use of two or three crown bars as a more
feasible form of fromt end bracing, although thiz form of brac

1 ..u:ﬂn.z.?.l’"Mﬁu 2
EXF. Tiuy. of Relling of Floes and ].Iena

Fug 3
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centers and center mrarks on the sheet. After the coppers had
been rolled and the flues set the trams were again applied, and
it was found that the centers had moved upward in the middle
of the flue sheet 3/64 inch. After the engine had been fired
up once and then cooled off the sheet was again trammed, and
it was found that the sheet had moved in a vertical direction
5/ inch, making an upward movement of the center of Ig
inch and a lateral movement of 1/10 inch. This lateral move-
ment of the sheet, due to the expanding of the flues, is the
cause of the sheet cracking from the fue holes around the
flange. To obviate this defect it 15 good practice to make the
distance &, Fig, 5, as large as conditions will permit, I would

favor a radins of the flange at the top of the sheet equal to
one and one-half times the diameter of flue used.

And in no

f— |

METHMODRS OF BRACING THE FLUE SHEET AND CROWN SHEET.

g has some unfavorable features. Fig. 3 shows an ordi-
nary form of crown-bar bracing. The crown bars are con-
nected to the roof sheet by sling stays, as shown. These stays
are connected to a heavy T bar which is riveted to the roof
sheet. We have now changed the form of front end bracing
from the eye-bolt and sling stays to the crown bar, which is
better practice, although this does not obliterate the expansion
of the front end of the fire-box, and the same old conditions
present themselves, viz. : that the slings are loose and the load
is thrown on the flue and side sheets.

It seems to the writer that the crown bar next to the flue
sheet is subjected to severe strains, caused by the upward
movement of the sheet, referring to the expansion diagram
in Fig. 3, which has been based on measurements taken of
the expansion of a new flue sheet of a large Pacific type
engine. This engine had been equipped with a new fire-hox,
and the writer was interested in the extent of the upward
movement of the flue sheet while new. After all work had
been completed and the boiler was ready for flues the writer
trammed the fHue sheet with fixed. solid trams, using fine

case should the extremes of the flue holes overreach the tan-
gent of the radius to the face of the sheet. Also, the calking
edge of the crown sheet should be on the top tangent line
of the radius of the flange. Using the foregoing dimensions
with a 2-inch flue hole would give us a net section of about
534 inches to resist the lateral expansion of the sheet If,
however, a very sharp flange is used and the flange hales are
lined up about 2 inches from face of sheet, which is usually
the case, the direct thrust of Hue sheet is brought on the edge
of the crown sheet. The thrust of the flue sheet has a ten-
dency to bell the end of the crown sheet, as shown at M, Fig.
4, and will displace the front crown bar, as shown at r-x in
the same figure. The latter is particularly apparent when the
front row of bolts is located close to the flange of the flue
sheet.

Referring to the expansion diagrams in Fig. 3 it is apparent
that the sheet expands most in the center. This has a tendency
to bend the iront crown bar in the center. This is undoubtedly
the cause of crown-bar bolt leakage in the front end of the
crown sheet. The Wood's patent tube plate offers a very good
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solution to obviate the distortion of the front end of the crown
sheet, since the wpward thrust of the flue sheet is spent in
the corrugation.

FLUE SHEET BRACES.

It seems that no rule is adhered to for computing the nun-
her of braces to be applied to a flue sheet, but braces are
crowded in until the space below the flues iz completely flled.
I consider thiz practice radically wrong, and claim that our
back Hue sheets are too rigidly braced, and that the braces are
applied too close to the flues. This is done to keep sheet from
bulging, but it only makes conditions worse, becanse when
braces are placed close to the flues the sheet cannot give when

of this brace, For when applied in this position the bolt
always breaks at B, This is obvious, becanse when the brace
is in tension it has a tendency to straighten through the line
f1 . The broken brace, however, is not due to the pressure
in the boiler, but to the thrust due to the longitudinal expan-
sion of the flues. Socket braces should always be applied
parallel with the barrel of the boiler, the stud and brace being
mn the same horizontal plane

I would suggest the flue sheet brace shown in Fig. 7 as a
suhstitute for the socket brace. The brace in question attains
a marked depree of fexibility, and will vibrate in accord with
the expansion of flues. For when the flues expand and con-
tract the T-bar .4 acts as a lever; the pin in same acts as &

Hoot Sbeet out ,.

of Roued —:

CHUWN AND RADLAL STAYING.

the fue expands longitudinally. This causes the flue to sag
and hecome dislocated in the hole, which results in leaky flues.
This is the heginning of the leaky flue problem.

1f we wish to obviate the leaky flue problem to any degree
we must first provide for free expansion of the flues, The
remedy, however, lies in the design of the flue sheets, and
it seems to the writer is attained in the design of the Wood's
tube plates, since in this construction it is evident that the
Aues will not sag or move from their or iginal setting, as 15 the
case in the flat, rigidly braced sheet, but instead the entire
cheet will vibrate in accord with the expansion of flues, Tt 1s
obvions that flue leakage will he reduced to a minimum in this
desipn of flue sheet.

Iir.olwn fle sheet braces are very common in our very large
engines where long flues are used, especially with :]1:::- socket
hrace, as shown m Fig. 6 The only good feature this 'I:r'?‘u_‘e
has is that it is not obstructive, and will not afford a loedging
place for mud and scale.  Fig. 6 shows an improper position

fulcrum.  The distance [, being somewhat preater than E,
allows the sheet to give or vibrate in accord with the expansion
and contraction of the fues; at the same time the entire load
will he sustamed by the heavy jaw brace B pinned to the heavy
lug . This form of brace allows the vibration of the sheet
to be graduated in the distance 4, whereas the =olid im-
movahle socket brace, as shown at ¢ and [}, Fig, 5. does not
possess any fAexibility whatever, and retards the expansion of
the fuez, It is impossible to determine the tension on brace O

Some of the essential features of the Wood's tube plate will
appeal more readily to the reader by comparing the latter de-
sign with Fig. 5. The arrows A, 4 and B indicate the move-
ment of the Alues when the boiler iz fired and working,

IFig. & represents a very good form of congtruction by nsing
crown bars connected to two heavy T irons at the roof sheet by
sling stays. The flue sheet flange is shown to be a very large
radius at the crown sheet. 1t is best practice to keep the front
crown bar as distant az pozsible from the flue sheet,
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BROKEN CROWN AND RADIAL STAYS.

The above subject is one which has been discussed from
time to time. Some claim that it is nseless to apply a hammer
test to crown and radial stays. It 1s true that boilers of the
same design and built of the same prade of material vary
very much in the number of broken bolts. Comparing two
haoilers in the two extremes it will be found that the boiler with
many broken radial stays involves faulty construction. Re-
ferring to Fig. g, the dotted line at the roof sheet represents
the same rolled out of round. The first course of the barrel
may also he out of round at this point. It is evident that the
plates on the opposite side will be more or less flat. It is a
foregone concluston that if these conditions exist, when the
hoiler is subjected to a high pressure, the circular portion will
have a tendency to form a true circle. Thus it is evident that
these conditions will cause the roof sheet to move in a hori-
zontal plane. This causes a constant vibration of the holts,
which causes them to break sconer or later, It is obvious that
t 15 very important to have the hoiler plates conform to a true

box. This is obvions because the fire-box is enclosed in a
cireular shell, which will nat distort while the boiler 15 hot
while the fire-hox expands, and is resisted by the outside shell.

I view of the boilers in the two extremes I submit in Fig.
tz a design of firc-hox and wagon top which is neither the
Belpaire nor the radial stayed of usual design, but which, how-
ever, would be classed with the radial-stayed boiler. By care-
fully studving the contour of the fire-box and roof sheet it
will be plain to the reader that it is possible to construct a
radial-stayved boiler that will involve some of the hest features
contained in the Belpaire hoiler. Expansion stays could be
dispensed with in the design if a large radius in the fange of
the flue sheet at the crown is used, There would be a slight
extra cast in the latter design over that of the old-style radial-
staved boiler owing to the high sheet or full throat.

The reader will note by comparing the new design of radial-
stayed hoiler with that of Fig. 11, that the wagon top af the
new design has twice the number of radii that the former has.
This is the essential feature in this design,

_____ oty o e i
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DESIGN FOE LOCOMOTIVE BOILER, IHVOLVING FEATURES OF BOTH BELPAIRE AHD BADIAL-STAYED FIRE-BOOL.

radius when the boiler is built, otherwise it will result in the
dreaking of crown and radial stays.

THE BELFAIRE BOILER.

Fig. 10 represents section of a Belpaire boiler. This boiler
has some very good features over that of the radial-stayed
boiler, or conzolidation type, especially in relation to the up-
ward movement of the fire-box, In this hoiler the roof sheet
is almaost fat az well as the crown csheet, The pressure on the
roaf cheet is greater than pressure on the crown sheet, since
the former has a greater area. Then it is evident that the
roaf sheet will have a tendency to raise the crown sheet and
induce an upward movement, which relieves the mud-ring and
gide eheets from a downward thrust, as is the case with the
radial-stayed boiler.

Fig. 11 represents a section of the radial-stayed bailer. This
boiler is just opposite to the Belpaire boiler, in that the Bel-
pa'jrg induces an upward movement of the fire-box and the
radial-stayed boiler retards the npward movement of the fire-

A NOTABLE SCOTCH BOILER SHOP.

The engineering works of Mesarz, David Rowan & Com-
pany, Glasgow, Scotland, are of interest not only for their
splendid modern and up-to-date equipment, but also for the
historical associations which are connected with them. The
works occupy the site of the old Lancefield Forge, where the
crankshafts of the famous Great Easfern were forged, and it
wis when this ancient leviathan was doing the only uzeful task
she ever performed, namely, laving the first Atlantic cable, that
the late Mr. David Rowan established the business which has
now grown o such importance,

The first job the young firm turned out included, in addition
to a ship’s engines, a boiler which was constructed of steel
plates, then a great rarity. The ingots for the plates were cast
in & foundry in the north part of the city, and were zent to
what was then called the Glasgow Iron Company to be rolled.
The proprietors of the iron works were so afraid of the new
material that they delivered the serap along with the plates, so
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etermined were they that none of the “evil youngster™ should
get mixed with the time-honored and respected iron.  Of
course, they were well advised in exercising such care, vet the
incident 15 mnteresting showing how the materi which 1=

ircled forty

commonly wsed for steam boilers, was re
[he boiler shop has been entively rebuilt and extended dur
ing the last eicht vears A the Tatest and most powerful ap
plhiances that science and experience could devise have been
installed, with the result that at the present time the shop is

Britam.  Dhari

il i LE imest 1 Lareal TG
il the points about the workman design of
marine boilers were thoronghly mves and methods
designed to eliminate all defects.  Incidentally, the results of
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into book form for the fArm's
s and Manufacture, It

t forms an invaluable

these investigations were put
awn use under the title of Boiler Degi
has been enlarged and amplified until
work of reference for their drawing office and works man-
The arca of the hoiler shop is 57,740 square feet, and

agers.
consists of four bays,

1. The building sho
Area, 20,004 square {l:".'T.

2 The flanging shop is
Area, 13,328 square feet.

3. The fire-box shop is 190 feet long by 36 feet broad,

1'-.'|._.|,1;-,
238 feet long by 88 feet broad.
_"__tpx feet long |::c sh feet hroad.
Area,
Q405 square feet
4. The light plating shop 15 1g0 feet
broad. Area, 14013 square feet.
Comprizsed in the plant in the building bay there are twao
shell-riveting machines, with gaps of 13 feet 1 inch and 11
feet, respectively. The larger one exerts a pressure on the

long by 733 [eet

FART OF LIGHT PLATING SHOF TO LEFT.

also a large shell-hending machine, capable of dealing with
plates up to 13 feet broad and 2z inches thick. The shells, with
ends in position, are drilled at a very fine new shell-drilling
, by G, & A, Harvey, which has four drills working at
one time, and which was built to Messrs. Rowans’ own ideas.
This machine gets through its work in 2 wonderfully quick
and efficient with one man only in attendance. A
four-armed drilling machine for drilling shell plates on the
flat and the stay holes in the boiler ends also forms part of
the equipment found here,

The plant of the flanging department comprises a small
flanging machine, by Fielding & FPlatt, which deals with all
fire-box plate Alanging. The end plates are fanged in a large

Hugh Smith & Company. Thiz machine is
exerting a pressure of 240 tons, and produces ex-
cellent work, The fire-box shop, laid off in 1go6, is fitted with
drilling machines for combustion chambers and radial drilling

machine

manner,

machine, by
capable of
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machines, Two portable riveting machines for fire-hoxes are

installed in thiz shop. A very powerful planing machine,
capable of taking an Y4-inch cut off a 2-inch plate, has recently
been put down, A set of hending rolls is ‘installed in this
department for rolling the plates for plain furnaces and light
plates generally,

There i1s alsa installed a plant for welding

plain furnaces, and an annealing furnace for annealing after
all local heating is finished,

In the fourth bay, which is also a new shop, are built the
funnels, smoke-boxes and casings and other light work, and
the equipment here is quite np to the admirable character dis-
tinguishing the rest of the plant,
enumerated there are one or two ingenious clectric tools used

In addition to the machines

for expanding tubes, tapping stay-tube holes and large stud
holes, Compressed air is extensively used for chipping, calk-
ing and drilling,

What especially appeals to the visitor 15 the prevailing order
and the cleanliness, the latter due to the floor being laid with
granolithic, and the thoroughly organized way in which the
work proceeds. The workmanship throughout is of the high-
est class, and particularly the plating work, the fit of the ends
into the shells being remarkably As a matter of fact,
Messrs. Rowan attribute much of their succesz in boiler
making to the care they exercize in this work. The fumace
holes in the end plates are in every case machined out to the
exact size of the furnace, which is drawn into place and makes
a perfect fitt In addition to those required by ships engined
by themselves, the firm builds a large number of boilers for

fine.

engineering firms who have no hoiler shope of their own, as
well as for export. They have sent hotlers to such widely-
separated countries as Japan, China, South America and
Canada. The firm is at present turning out an average of
over two boilers a week, and their output for 1008 was 120
marine hoilers.

A COMPOUND AIR COMPRESSOR.

The machine herewith illustrated, the capacity of which is
rated at 183,040 cubic feet per hour, has the following di-
Mensions

Diameter of low-pressure air cylinders, 35.4 inches ; diameter
of high-pressure air cylinders, 226 inches; diameter of high-

pressure steam cylinders, 22.6 inches; diameter of low-pres-
sure steam cylinders, 35.4 inches; common stroke of all pis-
tons, 43.3 inches

The steam pressure at the throttle of the high-pressure
cylinder is 170 pounds per square inch, and the air pressure
from 88 to 118 pounds per square inch.

The air which is drawn into the low-pressure air cylinder,
and there submitted to the preliminary compression, is led
through a cooling pipe under the foor to the high-pressure
pump cylinder, and in the latter submitted to further com-
presgion.

There are no cooling jackets on either of the pump cylinders,
and there iz also no injection.

FI1o. I,
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The suction and the discharge pump valves, which are of
aluminum hronze, are on the Collman principle and automatic,
Their closure, hastened by spiral springs F, is unhindered
until- they have nearly reached their seatz; when, to prevent
slamming, they are slowed up by an oil buffer, The details
of the discharge valve are ag follows, the valve being shown
fully closed :

In connection with the valve spindle is a buffer piston K,
Fig. 1, which plays in an oil eylinder C, and which, nearly to
its neclk-like end (that i5 left free to permit of adjustment)
ia covered by the oil. The circulation of the oil fraom one side
of the piston to the other is by means of passages O arranged
about the cyvlinder, and the action of which may be varied 50
as to regulate the influence of the buffer by tuming the cap H,
It is only during the last =small portion of the valve movement
that the ol piston has a retarding action. These holes O are
not round but egg-shaped, with the sharp point below, so that
their retarding action is almost ideal.

In the oil piston there is a clap valve T which permits ready
movement of that piston on the opening stroke. The detail
of the suction valves are shown in Fig, 2, and correspond in
general principle to those above described of the discharge or
pressure valve.

Each air cylinder end has only one suction and one pressure
valve. The dead space between the piston and cylinder hedd is
quite small.

The pump 15 driven, through a prolongation of its piston
rod, by a compound steam engine, the admission valves of
which also have Collman gear. The closure of these valves,
which are opened by eccentric and steel blocks, is effected and
regulated in the same way as already described for the pump
evlinders,

The cut-off gear of the steam cylinders is shown m Figs.
3and 4. An cccentric on the cut-off shaft actuates the cut-off
rod o, and through this the piece b, which iz free to turn about

16, 4.

the point ¢, that is guided by the rod o. The governor acts
upon a horizontal shaft ¢, Fig. 3, on which is keyed the lever
£, that bears on its end a roller, The rotation of the shaft and
the resulting engagement release the catch b sooner or later,
according to the load on the engine, and thus lets the admis-
sion valve close correspondingly carlier or later. The rise of
the catch & is but shight, and the seating occurs directly after
the dead point of the cut-off eccentric; 4 e, at very low
speed and without shock, The engaging edges lap but a few
millimeters, so that back action on the governor is oot of the
question.

In order to attain regular admission in running empty the
valve seatz have shoulders, a few millimeters deep, as for
piston valves, and which permit admission only shortly after
the valves have begun to lift

The admizssion valve gear of the high-pressure steam cylin-
der is regulated by a Hartung spring shaft governor. The ex-
haust valves are actuated by an eccentric and adjustable cams
and lewvers.

The steam cylinders are connected to the crankshaft bear-
imgs by a girder frame which has round guides. The steam
piston rod, which is prolonged backwards, is connected with
the pump piston rod by a coupling shoe which runs on guides.
The latter, as well as the cylinders and the rear portion of the
girder frame, are bedded on a commoen foundation plate,
Besides this the girder is connected with the air eylinders by
two wrought iron struts.  The high-pressure steam cylinder
is steam-jacketed

All robbing surfaces, except the cross-head bearings, are
of white metal; the latter, which are of phosphor bronze, are
adjustable by wedges. The cross-head end of the connecting
rodl is forked.

There is lubrication of both the steam and the air cylinders
by twao positive double oilers with glass drop tubes, and driven
by links from the rear end of the gear shaft. Pesides this
each cylinder has an emergency oiling device. All other lubri-
cators have drop feed, and the crankshaft has the well-known
“Buckeye"” centrifugal device, The superfluous ail at all bear-
ings 15 collected in drip pans and returned by suitably ar-
ranged piping to a common reservoir,

The builders are Schiichtermann & Kremer, Dortmund,
Westphalia, Germany. R G

The Best Form of Longitudinal Joint for Boilers.

A paper on the above subject was recently read by Mr. F.
W, Dean before the American Society of Mechanical Engi-
neers (see THE Boreer Maxer, Vol 1X., page 325). In dis-

* cussing this paper, Col. E, I Meier, president of the American

Boiler Manufacturers’ Association, had the following to say:

“I think that the value of this joint depends largely on the
diameter of the boiler that one has in mind, In a Scotch
marine boiler, from 12 to 15 feet in diameter, the joint would
be an excellent one, especially with the scalloped edpes men-
tioned by Mr. Dean. That is a very troublesome thing to do,
but in addition to the advantage of the scalloped edge which
Mr. Dean cited, there is the further one, that it modifies the
tendency, commeon to such joints, to buckle at the point where
the sheets come together. The butt joint is stiffer there than
any ather part of the shell, and with a change in the pressure
and temperature the buckling ultimately tends to impair the
joint.

With a small boiler, 36, 42, or 48 inches in diameter, the
jeint s too large 2 proportion of the total circumiference, and
this action would become worse. That buckling action is dis-
tributed by making butt plates as thin as poseible, and mak-
ing the inside one longer than the outside one.

The one joint that was not considered in the paper—the
welded joint—will be an ideal one when we can he sure of a
weld that will give o3 percent efficiency. The difficulty will be
to test it. We do know, however, that when we rivet a joint
and do it honestly, we have something that can be relied on.
Much will depend on how the material is chosen and how the
work of laying up and riveting is done. The joint should be
made by carefully hending the butt straps at a red heat to the
true curve, and rolling the plate itself true to template. This
will make as perfect a joint as possible, For a large diameter
of hoiler, T think the joint advocated by Mr. Dean, especially
if the edges are scalloped, is an excellent one, but for smaller
diameters I prefer the old joint.

Two other points must be considered: First, how the calk-
ing is done, as in many sheets the initial fracture is caused
by bad calking: second, what sort of metal was used, for un-
less the chemical analysis of the plates as to minimum of in-
jurious metalloids is firmly insisted on, trouble is sure to
follow even in the best proportioned points.”
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THE EFFECT OF SUPERHEATED STEAM ON CAST
IRON AND STEEL.*

The Effect of Superheated Steam on the Strength of Cast
Iron, Gun Iron and Steel.
BY EDWARD F. MILLER.

The object of this paper is 10 describe some experiments
made to determine the effect of superheated steam on cast irom,
gun iron and steel. From each piece to be tested two tension
specimens were made, one to be subjected to the action of
superheated steam, and one to be used in obtaining the original
strength of the prece.

All of the specimens were made with screwed ends in ac-
cordance with the specification prepared by the American

Society for Testing Alaterials. The tension tests were made
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FIG, 1. —BREAKING LOaDS OF GUN IRON AKD CAET IRON TEST PFIECES
SURJECTED TG THE ACTION OF SUPERHEATED STEAM.

on & too,ooo-pound Olsen testing machine, the specimens being
screwed into spherical holders attached to the heads of the
testing machine, thus ensuring a straight tension pull without
any bending.

The specimens to be subjected to superheat were placed on
a wire grating suspended at the center of a 12-inch iron pipe
about 3 feet long, supported horizontally on brackets, The
ends were closed by blank flanges. Steam was supplied by a
small pipe, a flow at low velocity being maintained at all times.
The under side of the pipe was heated by Bunsen gas burners.
Thermometers, in wells reaching down to the grating on
which the specimens were placed, gave the temperature of the
steam, the pressure being rcad from a steam gage on the
supply pipe.

For the tests plotted in Fig. 1, the average gage pressure in
the superheating pipe was 93 pounds, and the average tem-
perature 600 degrees . The gas flame was extinguished at
s P. M. and lighted again at 7 A. M. The temperature reached
660 degrees F. by 11 A, M., and by 5 P. M, would be as high as
700 or 720 degrees. Steam was kept in the superheater during
the might. The total time these specimens were exposed to
superheated steam was 260 hours, and the exposure to sat-
urated steam was 400 hours. A chemical anaylsis of the iron
tested is given in Table 1.

* From papers presented before the American Society of Mechanical
Enginecrs,

TABLE 1 ~CHEMICAT. ANALYSIS OF CAST IRON SPECIMENS, FIG. 1.

Phis- | Totl | Graphitic | Man- | Silicen | Sulphur.
pharus. | Carhon, | Carbon. | ganese.
—_— m— frehisoRi —
|
Cost irom Gl Pry | | 3.51 3.02 0.37 1.88 0,05
Gum iron Hunt Spiller [ 041 3.25 2,60 024 05 0.
Cast  mwon Broadwas
Foundry 304 284 o.38 2. (L]

For the teztz plotted in Fig. 2 the average gage pressure was
82 pounds, and the average amount of superheat about 3go
degrees . These specimens were subjected to superheated
steam for 520 hours, and to saturated steam for gz2o hours. A
chemical analvsis of three of the semi-steel specimens 15 given
in Table 2. This zemi-stee]l was made by adding 200 pounds
of steg] to 1,500 pounds of cast iron, The analysis of the gun-
iron showed: total carbon, 3.37; graphite, z44; manganese,
0.34; sulphur, o.11; silicon, 1,65,

The composition of two of the rolled-steel pieces, No. 26
and No, 27, was as follows:

| Sulphur.

|
| Phos Tail M- Silscan.
| g mefand Cariaa Fir=se
e e | = - Sl il
Xa. 26 i 85 (L i 02d ). 026
Mo 24 i 116 (1] Q0. 0 031

In Fig. 1 and Fig. 2 the open circlez reprezent the ultimate
strength per square inch of the criginal specimen, while a full
circle on the same ordinate gives the strength per square inch
of the comparizon specimen which had been subjected to the
action of superheated steam. By figuring the percent loss in
TABLE ? —CHEMICAL ANALYSIS OF SEMI-STEEL SPECIMENS, FIG, 2

Phosphoras, | Total Carbon ; Grraphite. , Manganese. | Sulphur. Zilicon.
: 2.0 a.11 i
0.4 | 3 48 209 33 011 1.41
0 a1 | .23 283 04 4%

strength in each specimen and then taking the average of these
percents, it appears that the cast iron from the Broadway
Foundry (Fig. 1) lost 0.5 percent; that of the Gibby Foundry
2.4 percent. The cast iron of Fig. 2 came from the Waltham
Foundry; here there 12 aparently a gain in strength of 1.8
percent. Fig. 1 and Fig. 2 show that gun-iron loses strength,
Fig. 1 showing a loss of about 35 percent, and Fig. =z about
al '|'IE'ITI'."]'IE.

The tests on semi-steel show an average reduction of
strength due to exposure to the steam, of about 0.4 percent,
four out of six pieces showing quite a reduction. If piece No.
154 15 not considered, the percentage reduction of strength
wonld he much greater,

Four grades of steel were tested ; two pieces from a bar of
fi5,000 to Fo0o0-pound tensile strength, two from a bar of
75000 to Bowoo-pound tensile strength, two each from three
bars of about goooo-pound tensile strength, and two from a
bar of over 1oo000-pound tensile strength. The 65000 to
roooo-pound steel showed a loss of 1.8 percent, due to expos-
ure to the steam, the 75,000 to Bo000-pound steel a loss of 1o
percent, the gogoo-pound steel a loss of 1.5 percent, and the
oo, con-pound a loss of 24 percent.

While one is not justified in drawing many concluzions from
the results of as few tests as are quoted here, still it is evi-
dent from Fig. 1 and Fig. 2 that the metals tested have suf-
fered a loss in strength due to their exposure to the steam, A
paper bearing on this subject, “Materials for the Control of
Superheated Steam,” by M. W. Kellogg, appeared in the 1907
Transactions of the society. In the Falve World, March, 1908,
are given the results of tests on cast iron taken from the body
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of a 14-inch valve which had been in use for four vears on a
main carrying steam at 200 pounds pressure and superheated
to a temperature of so0 degrees I. A number of test bars cut
from the body of the valve showed a logs ai strength of 41
percent when compared with the strength of the original
metal, as determined from coupons tested at the time the valve
was made.

It i= known that cast iron will grow with repeated heatings
and coolings, often obeerved in the ordinary straight grate
bar. When the bar is first heated it expands and cools as it
contracts; but if the temperature has been high, the bar will
increase m length. With a second heating, a further increase
takez place, followed by many others. As a consequence the
long, single, straight, fAat grate warps, and proves the wisdom
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Fig. 2.—mHEAKING LOADS OF QUK IRON, SEMI-STEEL AWD CAST 1RGN TEST FIECES SUBRJECTED TO THE ACTION OF SUPERHEATED STEAM.

Cast Iron Valves and Fittings for Superheated Steam.

0y AERTHUR 5 MANN,

There have been many failures of cast iron valves and
fittings in piping systéms carrying steam of high pressure and
high superheat. The ordinary extra heavy flanged cast iron
fttings which are listed in many manufacturers” catalogues as
sttitable for 200 pounds pressure, and which have to meet a
close price competition, have successfullv carried a pressure
perhaps as high as 150 pounds ar more. No doubt the fAttings
and valves can support a steady pressure of 200 pounds with-
out bursting, but there have been many failures when carrying
superheated steam of lower pressure,

These fittings are not too well suited for permanent work
of even 150 pounds pressure, and many engineers in control
of tuch matters in stations of a representative type prefer to
design their own parts rather than to trust the uzual run of
commercial extra heavy fittings,

Probably on account of the advertised ability to support a
high, steady pressure these extra heavy fittings and valves
have been used in a number of instances for superheated work.
MAfter a short time, six months or even less perhapes, cracks
make their appearance; valves leak, seats become loose, cast-
ings grow in length and surface cracks become so large in size
and in number that the casting is removed from the line

A few repetitions of "this experience seem to justify the
conclusion that cast iron is not fit material for high-tempera-
ture steam. The natural substitute is steel, which is used with
fair, even complete, success in many cases.

of McClave's rule, “Keep your long lines of metal away from
the fire,”

This subject of growth has been treated very completely by
Outerbridge in his excellent paper published in the fowrnal of
the Franklin Institute for Febroary, tgog.  Mr. Outerbridge
heated his samples to redness, or above, temperatures greatly
exceeding that te which a steam pipe fitting is suhjected.

A rough experiment on this line was tried by the writer with
two samples, one of an ordinary cast iron and a second of a
high-grade cast iron, which has proved itself capable of carry-
ing superheated steam and of which a detailed analysis is
given in the following pages of this paper. The two samples
were each 6 inches long and 1 inch in diameter. They were
placed in a banked fire over night. reaching a dull red heat,
and were allowed to cool in the air. A slight growth, as
measured hy micrometer, was found in each piece.

This treatment was followed for two or three nights and
the growths were measured. There was an increase in the
length of each of the samples, the high-grade iren having in-
creased in length slightly more than did the ordinary iron.
The experiment so far as it went tended to show that the
growth of cast iron dees not necesarily unfit it for the uswval
degree of superheat in power-house work.

Many grades of brass will crumble when heated in a forge
to a barely visible red, and are quite unfitted to support any
stress at such a temperature.  But this characteristic in no
way unfits very ordinary cast brass for saturated steam wark,
and ane should not hesitate to use a valve of cast hrass up to
3 inches in diameter for 150 pounds saturated steam pressure.
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Three inches is not usually exceeded because values of large
brass bodiez are expensive.

Articles have appeared in varions publications showing the
disability of cast iron, tensile tests being made before and
after the wse of fittings of ordinary iron. Cases of bronze
seats dropping from valves were cited, and it was not difficult
to prove that something better than ordinary:cast iron was
needed for steam of 80 pounds pressure and 250 degrees
superheat. These failure: came from two canses. In the first
place the iron itself was not of cufficiently good guality; and,
secondly, the parts were not thick enough. The static stress
probably did not exceed 1,000 pounds in the body; but static
strezs is mot the important load which fittings have to support.

Strezses from expansion and contraction within and without
the casting and stresses from pulling up joints no douabt
greatly exceed the static load even in pipe very carefully
erected. The troubles are ageravated by the action of the
steam iteelf, but it is yet to be proved that the steam or its
high temperature will of itself start cracks in a properly de-
signed f[tting.

The ordinary commercial extra heavy flanged tee, 8 inches
ingide diameter, has a body %% inch and flanges 134 inches
thick. Tt iz made of common iron, having a tensile strength
of about 18000 pounds. Such a fitting will fail with soper-
heated steam at 175 pounds pressure and 200 degrees super-
heat. Within a year the inner surfaces will have a netwark
of cracks, some of which will increase in depth till they extend

F1e, T—a 10-I¥CH STEEL FITTING, THE JTHREGULAR LIKE AT A SHOWING
THE FOIRT OF FAILURE UNDER SUFERHEATED STEAM SERVICE.

through the body. The flanges will crack outward from the
bolt holes and the fitting will become not only leaky but dan-
gerous as well. The writer has observed just such castings,
an analysis of some of them being given later in this paper.
Similar effects have been experienced by a great many steam
nsers. The fittings are inherently weak to begin with, so that
the failures do not prove that a heavier fitting of better iron
iz unsuited for superheated steam work,

Within the experience of the writer stecl fittings have failed
with superheated steam. Out of twenty-five steel gate valves,
6, & and 10 inches in diameter, not more than four were fairly
tight after one year's service, the bodies themselves vielding
encugh to leak badly, Some defects in the castings developed,
allowing steam to pass straight through the walls when they
left the foundry, Some of these defects were such that the
fittings and valves could not be repaired. In some cases seats
were scraped in once or twice and holes were plugged up or
patehed, but the material would not have heen satisfactory
without this working over. Yet all these castings werc heavy,
materially thicker than the commercially extra heavy cast iron
product, and had passed a rigid imepection.

Fig, 3 shows a 1o-inch steel Atting the irregular lme at A
showing a defect developed after use. The line does not pass
clear through the casting, and no doubt the picce was amply
strong to resist rupture even after the fanlt developed. Some

of these fissures went 3 inches back and were 3 inches broad

Such a large opening in a shell is objectionable, for there are
blow-holes enough adjacent to it to pass steam in large quan-
tities. Some fittings of this kind were removed from the line
entirely, while others were plugged or patched.

No doubt a thoroughly sound steel casting is able to with-
stand highly superheated steam. There are several connected
to the system under discussion. o far as it has been possible
to observe, superheated steam does not of itself initiate de-
fects, and it is not supposed that the sound metal undergoes
a change, either chemically or structurally. But if there is an
initial defect, superheated steam s much more active in bring-
ing out the objectionable features of that defect. Tt may well
be that the material within the hody, and not a part of the
actual metal, suffers through change of some sort. This ma-
terial does not add to the stremgth of a casting, but it may
serve to stop up holes if allowed to lie undisturbed.

1t would appear that some material better than the ordinary
steel casting was desirable for high-temperature work. Such
a material is found in gun-iron.  Gun-iron is nothing more
than a high-grade cast iron, which any first-class iron foundry
can produce. In the days of the smooth-bore cannon, a few
foundries discovered that it was possible to produce an iron
having a tensile strength of o000 pounds or more. The Goy-
ernment specified it for its guns, and it was called gun-iron.
Probably a tensile strength of 30000 pounds 15 not needed in
steam fittings, but iron of that quality is well adapted for 180
pounds steam with 3oo degrees superheat.

From such ohzervations as have been thus far possible it
appears that certain clements in the iron are liable to cause
trouble when present in excezs, and perhaps the worst of these
iz silicon. Tt is at present going too far to say that every high
silicon iron will fail and that every low silicon irom will prove
syceessful, but there is much evidence pointing toward the
correctness of such a surmise. In any event iron of low
silicon, low phosphorus and low carbon—in other words, gun-
iron—haz proved successful,

The following analysis shows the character of a casting
which failed at 250 degrees superheat:

Percent. Percent.
T e 240 Mangamese ool 0,52
oalphmr. e 0.067 Total carbon.......... 3.19
§ 2lfeT30 ] (i - o9y Combined carbon..... D25

A second failure developed in this iron:

Percent. Percent
o o] e e e 1.08 Manganese ...l 0.42
=t v | s S 0.008 Total carbon.......... 3.31
Phosphorus o065 Combined carbon...... o.24

In each of these cases a sample was taken by drilling a hole
straight into the body after the part had been in service a vear
or more and was in bad condition,

The followirdg analyzis is of an iron that has been succeszfal
i every respect for four yvears under 300 degrees superheat ;

Percent. FPercent.
Sillon v LFd Manpanese Gcecisies ol
Sulphur .. o.ofs Total carbon.......... 2.45
Phosphorus By Combaned carbon...... o7

The latter sample is from an S-inch valve, and it is tight
to-day, no repairs whatever having been made upon the valve
during the four years, though the bonnet was taken off once
to permit internal examination. The outer surface of the
valve was covered with 85 percent magnesia insulation, 4%
inches thick. The inner surface appeared sound | a microscope
revealed no cracks or other defects. The unfinished surfaces
were struck several sharp blows with a ball-peen hammer,
a hand chisel was driven straight at the surface, and some
thick chips were cut off from the rough portion. 1f the metal
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had suffered to such an extent as cast iron 15 supposed to
suffer, some of the defects would have made themselve: manmi-
fest. After these treatments the valve was reassembled, and
has continued to perform its wark properly.

Foundrymen are not afraid to attempt to produce this iron.
No difficulty whatever was encountered in securing bids for
valves made of the following mixture:

SIhCON oy i oL40 percent to 1.60 peércent.
Phosphorus ..,......... ©.20percent to 040 percent.
LT T e R . 0.0 percent to 0,00 percent,
Manganese oo v 045 percent to 0.75 percent,
Lotal carbom::q. .. ives 3.00 percent to 3.25 percent,

It will be noted that the percentages of zilicon and phos-
phoruz are low.

There 15, of courze, a decided advantage i depending upon
chemical analysiz for determining the suitability of fAttings.
A hole can be drilled at any time in the actual fitting and a
few grams of sample secured, Very few of us are willing to
destroy a fitting to obtain & test bar, and test coupons cast
in the foundry may or may not represent the actual picee,

Superheated steam was in commercial uge in Europe befare
the practice had gained its present hold here. England and
Germany were using superheated steam twenty or more years
ago. The writer has not discossed this subject with engineers
from abroad, but wishes to quote briefly those who have,

E. Id. Ihckinson, of Schenectady, on a recent frip abroad
asked a preat many manufacturers whether they used steel
for their superheated work, and received a negative reply in
each instance. When the manufacturer was questioned in
regard to his iron mixture, he shrugged his shoulders and
replied that he made his iron fit his needs, be it gas-engine
cylinder or gteam pipe.

John Primrose, in Power ond the Engincer for June 8,
rgog, states that he discussed the matter with English and Ger-
man engincers. In one instance a well-known German engi-
neer, who had used superheat for twenty-five vears, was sur-
prised that he had not learned of the effect of superheated
steam wpon cast iron.  The engimeer promised to investigate
the matter in Germany, but he zould find nothing to bear out
the contention, and could find no one who believed that such
a thing was possible.

It is mot the author's intention.to state that steel of good
quality will not do for superheated work., Some manufac-
turers are putting out fittings of open-hearth steel which are
doubtless good ; but any foundry can make gun-iron if 1t will,
and delay and uncertainty will be decreased by its use

Cast Tron Fittings for Superheated Steam.

BY FROFESS0E TEA 3. HOLLIS,

The failure of a number of Jarge cast iron fittings in use
with superheated steam has rightly created a widespread sus-
picion of this material when exposed to high temperature,
vet on this subject there is very little informtaion of a char-
acter to justify the wholesale substitution of steel castings for
the ordinary heavy cast iron fetings, The latter have heen
used with success for many years at all degrees of tempera-
ture below redness, and in many stations now in operation
with moderate degrees of superheating, say 100 degrees
Fahrenheit, cast iron has never given the slightest trouble
bevond the ordinary wear and tear.

The doubt as to the reliability of cagt iron has seemed to
spring up with its use in long pipe lines to steam turbines,
where the temperature has ranged from s6o to Goo degrees,
Thiz would lead one to ask if .the difficulty has not heen in
the dezign of the piping systems rather than in the character

of the material. Has not the cast iron taken the hrunt of the
new service, and has it not suffered in the estimation of the
engineering public hecause the conditions of that service were
not fully understood ?

A vast amount of experiment and investigation would be
required for a satisfactory reply to this question. and this
brief paper is not intended as a reply, but rather to make
public a record of some tests that may throw light on the
subject. These tests were made for the Edison Illuminating
Company, of Boston, for the purpose of determining the
bursting strength under hydranlic pressure of some large fit-
tings which were replaced with steel castings,

The new part of the Edison station is arranged in a series
of complete uinits, each consisting of one vertical Curtis tur-
bane and eight hoilers set in pairs. The main steam line ex-
tends along the rear ends of the boilers just heneath the
brick work, four 8-inch vertical steam mains connecting each
pair of boilers with the main line. Three of the wertical
mains discharge through gate valves into T's, and the fourth
at the end of the line through a gate valve into a bend,

The first turbine units were provided throughout with cast
iron fittings, which were ultimately replaced with steel fit-
tings. No expansion or slip joints are nsed. The main steam
line, over 103 feet long, 15 anchored at the turbine end and iz
allowed to expand freely in a longitudinal or horizontal direc-
tion, carrying the lower ends of the vertical mains with it.
The steam pressure 15 175 pounds, the saperheating generally
amounts to 150 degrees Fahrenheit: although it i3 not con-
stant; the actual temperature of the steam varies from 500
to 580 degrees, =o that the main line 15 changing in length
from time to time. thus moving the lower ends of the verti-
cal mains hack and forth. A series of variahle stresses are
consciquently introduced into all parts of the pipe system,
probably affecting more seriously the T's. It 1z this aspect
af the case, namelyv: the effect of varving stresses upon cast
iron at high temperature, that must be stedied hefore a sound
verdict can be reached.

When the castings were first suspected of failure, one of
them was taken out, and pieces cut from it were tested for
temsile strength,  Absolutely no proof was found that the
material had deteriorated, but it waz fully recopnized that,
although these tests might show that the material had not
suffered in service, nevertheless parts of the casting might
have been weakened by the expansion stresses, and, for the
purposes of testing this, two Ts were removed from the line
and broken by internal hydraulic pressure, thus affording a
definite idea of the strength of the castings as a whole. A
third casting, an L not previously in use, was added for com-
parison.

The first T broke at au internal pressure of 1,650 pounds
per square inch; the second one broke in precisely the same
manmer at an internal pressure of 3,100 pounds per square
inch; the third fitting first withstood a pressure of 2000
pounds per square inch, and was subsequently broken at a
pressure of 1,500 pounds per square inch,

In general the tests did not seem to indicate weakness or
deterforation in the cast iron fittings, but under such condi-
tions as prevailed in this case, it was and generally would be
wige to replace the cast iron Ts with cast steel, which would
vield more readily to expansion, and which would be safer at
much higher tensile stresses. The reason for the substitution
ought not to be lost sight of in this case, if cast iron is to he
judged fairly, becanse it is cheaper on the whole to replace
the cast iron with steel rather than put in expansion or ship
joints.  Perhaps the steel casting is also muoch easier to take
care of than any form of cxpansion joint. The unreliability
of cast iron in such a service has nothing to do with the case.
It is merely that the design usually adopted for steam pip-
ing does not quite fit cast Jron,
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Electric Drive in the Boiler Shop.

All boiler manufacturers who contemplate building a new
plant, or cnlarging their present facilities, should read care-
fully the articles published in our February and current issues
on the powering of boiler shops. These articles are intended
to show not only wherein economy may be expected by the
application of electric drive to boiler shop tools, but also to
point out in a general way the requirements.of this service,
and the best types of motors to use.

Electric drive has become so general in industrial plants
of various kinds that a large amount of data are available
concerning its application. It is a problem which has passed
through the hands of experts, and, as a result, certain lines
of equipment have been developed which are more or less
standard and rebable.

The question of whether the older method of powering the
shop by steam engines driving the machinery through me-
chanical means should be used, or the newer method of gen-
erating electricity and driving each machine by a separate
motar ar groups of machines by a single motor, cannot be
settled off-hand, but, in general, the fact should be realized
that in a direct mechanical drive practically one-third of the
power developed by the power plant is absorbed in transmis-
sion, so that only 66 2/3 percent of the power developed is
applied to useful work at the tools, and this proportion holds
good for nearly all powers. That is, if the plant is running
under a light load the percentage of loss is just as great as
when running under a heavy load. With the electric drive,
however, a higher percentage of cfficiency can be obtained,
and this varies with the load factor. At half or three-quarters

load the electric drive gives an efficiency sometimes as high
as 85 percent, and it is frequently the case that the average
load factor in a boiler shop is about 5o percent.  Consequently,
the electric drive minimizes the waste of power in transmis-
£100.

The usuval advantages claimed for electric drive by manu-
facturers of electric motors and other apparatus are decreased
This,

however, does not always prove to he the case and, even if

cost of operation and decreased cost of equipment.

it should, it does not show the entire saving which is gained
by the use of electric drive. The author of the articles to
which we have referred points out that eleetric equipment
may cast more at first and may even cost more to operate,
but, due to the fact that more work is turned out in a given
time, the total unit cost of production is reduced, and, there-
fore, more economical and efficient output is the result. Of
course, a great deal depends upon the careful layout and de-
sign of the power plant, with reference to the present needs
and the poszibilities of future expansion in order to get econ-
omical and efficient results with this kind of power.

Aside from the direct advantages and disadvantages, the
value of which can be reckoned exactly in dollars and cents,
there are other things of a practical nature to conzider which
have a bearing on the kind of power transmission that shall
be wsed in a shop. We know of at least one case, where in
a new shop electric drive was repudiated on the ground that
the workmen emploved in the shop did not understand how
to operate electrical machinery, and that, consequently, they
would burn out the motors and cause needlezs trouble through
ignorance, carelessness, etc.  Although this might seem to be
a trifling objection, vet it 15 one which carries weight with
practical men. It should be remembered, however, that the
class of labor employed in a modern boiler shop is quite dif-
ferent from that employed in shops twenty-five and thirty
vears ago, and to-day there is no reason why, with the average
class of skilled workmen which now forms the greater part
of the force in a boidler shop, the men are not, as a rule, gquite
competent to handle electric machinery in a safe and trust-
worthy manner.

Other points to which perhaps no exact value can be at-
tached are such questions
placing machines with reference to the best locationm for
performing the work regardless of the location of the source

as cleanliness, convenience of

of power, increased safety and freedom from accidents to
employees, due to the elimination of large belts, loose pulleys,
etc., besides economy of Aoor space, more light and less noise.
All these are questions which in a measure affect the produc-
tion of the shop, sometimes to a very large extent, and they
should be carefully congidered by the manufacturer.

Exhibit of Boiler Makers’ Tools,

In connection with the fourth annwal convention of the
International Master Boiler Makers' Association, te be held
at the Clifton Hotel, Wiagara Falls, Ontario, Canada, May 24,
25, 26, and 27, the Supply Men are planning to hold an unusual
exhibit of tools and machinery, Suitable space and electric
power will be available at the hotel, so that machine tools can
he exhibited in operation. Inguiries should be addressed to
Geo. Slate, Tue Boier Maxer, 17 Battery Place, New York
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Specifications for Steel Boiler Tubes and Safe Ends.

The Pennsylvania Railroad has recently issued new speci-
fications for steel boiler tubes and safe ends, which are as
follows:

1. This specification covers cold and hot-drawn and lap
welded steel tubes and safe ends, The material must be open-
hearth steel. Tubes containing more than .03 percent phos-
phorus or more than .oy percent =ulphur will be rejected.

2. Tubes will be ordered in lots of 100 or multiples thereof,
and for each 100 ordered tor must be furnished. Safe-end
material will be ordered as the demands of the service require,
and for each 1,000 feet or fraction thereof ordered, two extra
feet must be furnished free for test. In ordering, the outside
diameter and thicknes: must he specified, as per table of
weights in section 5 of this gpecification. Safe-end material
will be subjected to the same conditions of marking, inspect-
ing and testing as govern boiler tubes.

3. Before shipping, cach seamless tube must be subjected
by the manufacturer to an internal hydrostatic pressure of
1,000 pounds per square inch, and lap welded tubes must be
subjected to an internal hvdrostatic pressure of 750 pounds
per square inch. Each seamless tube must be plainly marked
in the middle: “Seamless Steel Tested to 1000 Pounds
Pressure,” with the manufacturer’s name. Lap welded tuhes
must be marked: “Lap Welded Steel Tested to 730 Pounds
FPrezsure,” with the manufacturer's name,

4. On receipt at the shops, the tubes will be inspected for
surface defects. They must have a smooth surface and be free
from cracks, blisters. laminations or pits, both internally and
externally, and must alzo be free from kinks, bends, buckles
or evidence of injury during manufacture, Seamless tubes
must be of uniform thickness throughout, and must be round
within .ozo inch, the mean diameter amd thickness being
within .o1o inch of the size ordered. Lap welded tubes must
he within .ot inch of the thickness specified except at the weld,
where 015 inch additional will be allowed. They must he
round within .02 inch, and the mean diameter muzt he within
015 inch of the size ordered. Tubes must not be less than
the length ordered, but may exceed it by .125 inch,

5. The minimum weights of various diameters and thick-
nesses, which will be accepted, are as shown in the table.

f. On receipt at the shops, the tobes will be piled in lots of
101 and safe ends in lots of 1000 feet. Each lot will be tagged
with the reguisition number, lot number and name of manu-
facturer ; one lot to be used for each 1o1 tubes, and one lot for
each 1,000 feet of safe-end material, thus:

Requisition 3,702—Lot 1, name of manufacturer; lot 2,
name of manufacturer; lot 3, name of manufacturer; lot 4.
name of manufacturer; lot 5, name of manufacturer.

This to mean that there were 300 tubes, or 3,000 feet of safe-
end material ordered from one manufacturer on requisition
No. 3702, If the erder is divided between two or more manu-

facturers, the lot numbers are to be run consecutively for each
requisition. Thus, if on requisition 3,792, joo tubes, or 3,000
feet, of safe-end material were ordered from one manufac-
turer, and 200 tubes, or 2,000 feet, of safe-end material from
another, the lot numbers would be consecutive as given above,
and only the manufacturer's name would he different.

No lot of tubes shall be used until the results of test are
known.

One tube from each lot will he selected at random, and a
prece 24 inches long must be cut from it and stamped with the
manufacturer’s name, together with the designating requisition
and lot numbers of the lot to which it belongs, The remaining
portion of the tubes from which the test pieces were taken
must be preserved until test report 15 received.

Sample tubes will be properly tagged, tag giving the same
information as stamped on the samples, which will then be
shipped to Engineer of Tests, Altoona, Pa., where they will be
subjected to the following tests:

7. A section of the tube 12 inches long must expand, cold,
to T 1/6 times its original diameter without splitting or crack-
ing ; the expansion to be obtained by forcing the small end of
a tool steel pin, tapered 1% inches to the foot, into the tube
by means of light blows with a ro-pound hammer, or by a
suitable press or expanding machine. In making this test care
muszt be taken to have the end of the tube smoothly trimmed,

B A section of the tube 2% inches long, placed vertically,
shall erush eold, flat on itzeli withomt splitting or cracking in
any direction. This crushing test mayv be made by placing the
mibe vertically on the anvil of a steam hammer and subjecting
it to a sericz of hight blows, or it mav be made in a suitahle
quick-acting hydraulic press. Light surface cracks on the
outside of the bend will not he considered a: condemming
cracks, and one or two surface cracks shall not be considered
as a failure, but if the eracks are more numerous, or if they
penetrate, the tube will be considered to have failed on this
test.

0. A test piece of tube & inches long, when flattened cold
sideways, flat on itself, must not show any splits or cracks

10. Etching and nicking tests will be made in case of doubt
as to the quality of the material in the tube after the varions
tests have been made. The etching test must show a perfectly
homogeneous surface, and the nicking test must not disclose
|aminations or any seam or cavity longer than ¥4 inch.

1I. In order that any shipment from one manufacturer
shall be accepted, it is required that 75 percent of the samples
from such shipment shall pass the above deseribed tests with-
out question, If the other 25 percent show results close to the
requirements, shipment may be accepted at the option of the
company. All tubes and safe ends are subject to the condi-
tiong of paragraph 12

12. In addition to the ahove tests, individual tubes, which,
when being inserted in the boiler, split or break, while being
expanded or headed, and also individual tubes which fail to
pass the surface inspection, will be rejected,

MINIMUM WEIGHTS OF TUBES AND SAFE-END MATERIAL IN POUNDS PER FOOT.
02836 Pound Per Cubic Tnch and 3 Percent O,

Outside

Diameter. Thickness-—Inches.

Inches. 0G5 110 120 125 T34 50
1.75 1.63 Ibs. 1.87 lhs, 2.03 lbs z.11 lbs, 2.25 lbs, 240 lbe
200 T Byl -Hr il 234 243 “ = iy
238 212 " za4 205 EiE 204 M R
2.50 237 " e i 206 308 329 * 305
3.00 286 F2o 358 ¢ ganl 38 443 "
350 335 386 " 421 “ 437 " 468 5
400 i 444 “ 483 50z 537 " 598 ©
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13. Rejected mbes and zafe-end material will he returned
to the manufacturer, who must pay freight charges both ways.
The test samples representing the rejected tubes or safe ends
will be preserved at the test room one month from date of
test report,  Accordingly, in caze of dissatisfaction with the
results of test, manufacturers must make claim for a rehear-
ing, should they desire to do so within that time, Failure to
raise a question for one month will be construed as evidence
of satisfaction with the tests, the samples will be serapped, and
no claim for rehearing will he conzidered,

COMMUNICATIONS.

Cutting Off Hot Iron.
Evrror THe Boier Mager:

Where there are a good many short pieces of hot iron to
be cut off without a wachine, and they have different lengths,
=0 that it 12 not convenient to set a stop to mark off any special
lemgth, the square sketched herewith will come in handy for
marking the bars with a punch. The sketch requires very
little explanation. There are holes in the blade, just large
enough to take in the end of a punch. If the holes are, say,

-] o a =] L] L o a 'ﬂ“}

SQUAEE FORE MARKING HOT TRON,

4 inches apart, and it is required to cut off two pieces each 4
inches long and one 8 inches long, the lengths may he pricked
through the holes on the hot bar and the marks will be mare
permanent and more accurately spaced than if done with
chalk. Where cold pieces are cut off to length with a saw, this
contrivance marks them with accuracy and despatch, Where
there are constructions requiring a certain number of pieces
of the same diameter, but odd or different lengths, a special
square may be made for each and the cutling points accurately
indicated by holes hored through the square blade, R G.

Rule for the Diagonal of a Square.
Evitor THe Boier Maker:

In vour Januvary issue appears a commumication from Mr.
Frank T. Saxe, under the heading “A Useful Table for a
Laverout,” in which he gives a short-cut rule for fnding the

diagonal af a square, viz.: adding the legs together and mul-,

tiplying the sum hy the decimal jor81, which equals the length
of the diagonal.

In the first place, the article =hould state that thiz rule can
only be applied when the legs are of equal or the same length
Apain, the constant Jo78r is not correct and will not give the
result accurately.  For example, azsuming the length of the
legs to be 18 inches, Then, according to Mr. Saxe’s rule the
diagonal would be 254811 inches. By using the square root
method we find the length is 25,4558 inches.

I am pleazed to offer you a more reliable and simpler rule,
viz.: multiply the constant 1.4142 by the length of onc leg, and
the result (by using the 8-inch leg) would be 254556 inches,
or within 2/10000 inch of being exact. [t must be horne in
mind, howewver, that thiz constant can only be applied when the
legs are of equal length. G. A Scuust, M. E.

Fort Wayne, Ind.

TECHNICAL PUBLICATION.

Accounting Every Business Man Should Know. Ey E E
Garrison. Size, § by 714. Pages, 188, New York, 1oop;
Doubleday, Page & Company. Price, $1.20 net.

The aim of this work has been to lay bare to business men
the whole structure of modern accounting from foundation to
summit.  Simply and hriefly the author explains the principles
of business operation and finance and clears away all ob-
scurities, The avthor 15 well qualified through an extended
and varied husiness experience to deal with the subject in
the most thorough manner. It is undoubtedly true that this
subject has been little understond by many men whose busi-
ness relations demand an intimate knowledge of the subject,
and this merely from the fact that the real values and pur-
poses of accounting arc hidden in a3 multitude of details and
ohscurities, Great lepgth and much detail are avoided in
this volume, but the treatment is complete and very clear, Tt
i5 a hook which every business man should find of value,

PERSONAL.

Frawk T. Saxe, formerly foreman of the Wholey Boiler
Works, Providence, R. L, is now traveling salesman for the
William Allen Sons Company, boiler manufacturers, Worces-
ter, Mass,

N. J. Frrzuesry, of South Bethlehem, Pa., is the chief in-
spector and constructor of the Bethlehem Steel Company, and
not the company’s foreman boiler maker, as was erroneously
stated in our February issue,

James J. Frercuer, a former vice-president of the Master
Steam Boiler Makers' Association, severed his connection as
superintendent of the Manitowoe Boiler Works Company,
Manitowoe, Wis, on March 1, and will assume the duties of
superintendent of the Casey-Hedges Boiler Company, Chat-
tanooga, Tenn., about the 15t of April.

With the February number of The Efectrical Record, Albert
Spies retired from the editorship of that publication, to he-
come the managing directar of Foundry News, a new illus-
trated monthly publication devoted to the foundry arts, with
offices in the Hudson Terminal, s0 Church street, New York.
Foundry News will make its first appearance in April.

ENGINEERING SPECIALTIES.

—

Performance of Locomotives Equipped with the William
H. Wood Patent Locomotive Firebox and
Tube Plate.

Three locomotives, belonging to the New York Central &
Hudson River Railroad Company, have for some months heen
equipped with the William H. Wood patent corrugated fire-
!mx amd tube plate, and these locomotives have been running
in competition with others of the same size and details of
the ordinary construction.  The conditions of service have
been the same, and a careful record of the performance of the
two types of locomotives has been kept in oeder to arrive at
a fair conclusion regarding the value of the Waad constric-
tion. Reports from Mr. H, Snell, the locomotive expert, em-
ployed by the William H. Wood Company, indicate that the
boilers fitted with the Wood fire-box are doing superior work
ta those of the regular type, inasmuch as they are better
steamers and use less coal.

The locomatives are not being tested with any great de-
gree of scientific refinement, but the amount of coal lying in
the tenders on the return trips for approximately the same
tommage and number of cars hauled by each class of engines

L B bt o o
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iz measured, and, in this way, the locomotive fuel consump-
tion of the two tvpes iz roughly estimated.
these engines have heen changed from time to time, in order
1o note the different results, but this apparently has made lit-
tle or no difference in the quantity of fuel uzed. The sav
ing in coal by the engines equipped with the Wood fire-hox
and tobe plate i claimed to he over 15 or 20 percent of that
used by the ordinary type locomotive

As to the mechanical difficulties with this construction, it

The firemen on

i5s reported that engineers who have operated these engines
claim that they have never seen anv tubes leaking while the
efigines are on the road, and it 15 the opinion of the loco-
motive expert that the tubes could be run from four to five
months without putting an expander in them, and if it was not
for the fact that the fires are dumped 20 often, and the engines
run into the roundhouses on their own steam, taking cold air
through the fire-box and tubes, they would go on working
indefinitely without having any trouhle from leakage.

There has not been a broken stavbolt in these locomotives
since they were put in service. After one of the engines had
heen running nearly nine months, without missing a trip, the
interior was examined carefully, and it was found that the
fire-box and tube plates were in first-class condition, and
that they did not scale any more than the resualar plain fire-
hoxes and tube plates. It is reported by the locomotive
expert that there have been no leaky or broken stayvbolts and
no leaky mudrings on any of the boilers equipped with these
fire-boxes and tube plates since he has been watching them.
There have been several leaky crown bolts from time to time,
cansed by dumping the fires, but this was of no consequence
and was easily repaired.

This report seems to endorse the statement made by Mr.
Wood that every extra sguare inch of surface put into the
fire-hoxes and tube plates hy flanging will give an account of
itself in shape of fuel economy

A Small

The four-cylhinder, two-pressure line hydraulic pump illus-
trated represents a new Watson-5tillman type, by means of
which one, two, three or four pressure lines may be served

but Powerful Hydraulic Pump.

independently of each other, but from a common reservoir.
Each pressure line has a separate pressure chamber, safety
valve and release line, and is served by a scparate pair of
cvlinders (34 inch diameter by I4-inch stroke) having eccen-
It is claimed that any
pressure up to Goo pounds per square inch may be delivered

trics set to give a continuous fow.

into any line, the limit in each instance being determined by
the setting of the ety valve, which opens as the pressure
tends to exceed the limit and lets the surplus liquid pass back
Any pressure line

through the release pipe to the reservoir,
can be thrown out of service entirely by opening the ?'3"“-‘3"-_}'
valve, in which instance all the liquid in that line pumps di-
rectly back to the reservoir,

The ane, two, three and four-pressure line pumps are prac-
ign save for change in the length of the

tically the same in de
bedplate and the shafts to accommodate the required number
of pressure chambers, cylinders, piston rods, eccentrics, etc.,
and may he fitted with an electric motor instead of the pulley
shaft shawn. These pumps are made by the Watson-5tillman
Company, of New York.

A Triple-Combined Plate Shear, Punch and Bar Cutter.

The illustration shows a triple combined punch, shear and
bar cutter manufactured by Henry Pels & Company, go
West street, New York. Thiz machine combines a fairly
complete shap equipment in one frame, and the design is such
that all the tools can be used simultanecusly at their maximum
capacity. The frame of the machine is built of heavy steel
plate from 2 to 433 inches in thickness, depending upon the

size of the machine. This style of frame, which 15 used in all
this company's machine tools, 15 elaimed to be unbreakable,
The punch, shear and bar cutter are provided with separate
stop motien.  The punch iz equipped with an architectural jaw
for punching boiler heads as well as the webs and flanges of
structural shapes. The punching end can be built for any
depth of throat and with a capacity for punching from 34-inch
holes through 3g-inch material up to 1%5-inch holes through
144-inch material. The bar cufter 1= arranged so that the angle
and tec blades can be interchanged with blades for cutting
rolled section.
The splitting
shear 15 built for cutting plates of unlimited lengths and
widths up to any capacity desired.

beams, channels, zee hars, or anv desired

Angles are cut square as well as on a bevel

The straight and tangent
channels of the splitting shear are milled out of the main
frame and have no fllets, so that casy feeding of the plates
through the machime 15 nsured.

This tool is built m geven sizes, for handling from 3§-inch
material up to 1%4-inch on the eplitting shear, and for rutting
from 1-inch up to 3-inch round batrs on the bar cutter, as well
as from 3-inch to B-inch angles with other shapes in propor-
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tion. The tool is claimed to be a great time and labor saver,
and oceupies only a minimum amount of floor space.

Vulcan Bijaw Chain Pipe Wrenches.

J. H. Williams & Co., Brooklyn, N. Y., who, since 1884
have been developing chain-pipe wrenches, have just brought
out a new wrench known as the ‘“Vulean Bijaw.” This
wrench is made with double-ended reversible jaws, which can
be readily turned end for end when the tool wears, thos
doubling the life of the tool and insuring that it will be al-
ways ready for servicee Two studs or bolts through the

handle prevent the spread of the jaws when in use. The ma-
terial in these studs is of great strength, and in case of acci-
dent repairs may be made on the spot by moving forward the
rear stud, since it is claimed that one bolt or stud will still
provide working strength for the tool. The application of the
jaws to the handle remains the same milled construction
which has given satisfaction for so many years in the “Vul-
can” wrenches manufactured by this company. These
wrenches are made in sizes for ¥4 to 12-inch pipe and fittings,
with interchangeahle cable or flat-link chains,

The Vulcan Auto Tool.
The illustration shows a handy tool for the motorist or

motorboat owner, which has just been placed on the market
by J. H. Williams Company, Brooklyn, N, ¥. The tool has

no moving parts, vet it can be used for the following purposes:
hammer, a tire lug wrench, cotton pin puller, gas-tank wrench,
wire insulation scraper, air-tank wrench, spark-plug wrench,
alligator wrench, cotter pin spreader, three screw drivers and
a bottle opener,

Correction.

On page 43 of our Fehruary izsue, in the table of railroads
and other companies operating five or more locomotives in
New York State, as reported to the Public Service Comimis-
sion, Dec. 1, 1909, the total number of boilers reported to the
CDI'I'I!'.I'Ii.FH:iUI‘l by the New York Central lines should be 2702
instead of 2,072, as stated.

Another Fatal Boiler Explosion.

Five men were scalded, three fatally, in a boiler explosion
at the electric lighting plant, Flint, Mich., on Feb, 5. The
three men who were killed were repairing a boiler which ex-
ploded two days previously, when the boiler opposite the one
an which they were working exploded. The escaping steam
filled the boiler in which the men were at work. As a result
of the explosion and loss of power, four thousand factory men
are idle.

SELECTED BOILER PATENTS.
Compiled by
DELEERT H. DECKER, ESQ., Patent Attorney,
Loaw awp Trust Bumwmwe,
Washington, D. C.

940,684, BOILER. DANIEL HANLON, OF SPOKANE, WASH.

Claim,—A boiler comprising a_suitable base, 3 watercontaining shell
disposed abowe the base and having an under side concave in crosssec-
tion and also having longitudinal hollow depending portions at nﬁpueuu
sides of said concave underside, longitudinal flues extending through
said shell, a front hollow water-containing section superposed on t
base and arranged in fromt of the shell, & rear hallow vfah:[-l:-:mtammﬁ
section, superposed on the base and having a concave inner side opposs

to the rear end of the shell, side hollow wat-:r-c-:mtainini sectipns super-
posed on the hase and interposed between and connected with the fromt
and rear sections and having crosswise concavities in their upper sides
receiving and holding the depending side portions of the shell, and an
uptake arranged above the front water-containing section and adapted to

receive products of combustion from the forward ends of the flues in the
shell. ne claim.
941,462, STEAM GENERATOR., JOHW C. PARKER, OF FHILA-

DELFHIA, FA. n ¢
Clotm 2.—A steam generator having a water circuit comprising a

bank of inclined tubes with headers connecting their respective ends and

& restricted auxiliary cireuit connected therewith, in combination with

means for applying the primary action of the heating gases to the upper
ends of the lower tubes, means for directing said heating gases from
the upper ends downwardly along said lower tubes, i:ng. means for
directing said heating gases from the lower ends of the lower tubes up=
wardly along the upper tubes.  Fifteen claims

941,858 FURNACE. MINOTT W. SEWALL, OF ROSELLE, N.
J.. ASSIGNOR TO THE BARCOCK & WILCOX COMPANY, OF
BAYONKNE, N. J.. A CORPORATION OF HEW JERSEY.

Clagm 2.—A plurality of boilers spaced apart forming PASSAEEWAYS
therebetween, furnaces for said boilers, the grate surface of said far-
naces e:l:'l.u:nd'i:ng over the r space betwen contiguous hoilers and the
Aoors of said passageways constituting portions of the furnace roofs,
and means for separating contiguous furnaces.  Eight claims,

B41,880, WATER-TUBE ROILER. AMES P. SNEDDON, OF
BARBERTON, OHIO, ASSIGNOR TO THE BABCOCK & WILCOX
JCE%%@I\Y OF NEW YORK, N. Y., A CORPORATION OF NEW

Claam 2.—A vertical water-tube beiler having firing openings at both
ends, steam drums having & common water level, mud Erums arranged
adjacent the fring opemings, banks of tubes forming circulating con-
nections between the several drums, and bafles arranged to direct the
]'l]'r:!duclk of combustion toward the central portion of the boiler, Seven
claims.
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41,486, STOKER, GEORGE ANDERSEN, OF CHICAGO, ILL.
Claim.—In a device of the class described, a furnace having the usual
walls and grate, in combination with a fuel hopper and a fuel chute,

means for feeding the fuel to said chute in measured quantitics, an
oscillatory nozzle of greater diameter than the end of said chote and
mvotally mounted owver the same for distributing the fuel owver said
grate, a rotary shaft arranged in front of said furnace and substantially
parallel with the front wall thereof, a crank dizsk on said shaft. a pitman
connecting said crank disk and said nozzle and sprocket gearing cen
necting said shaft with =aid fuel feeding means. Une elaim.

241,480, FURNACE. LEE WHITTAKER, OF BUTLER, PA.

Claim 1.=—=In & furnace, a fre-box having inwardly and dewnwardly
inclined side walls, a perforated arch substantizlly covering said fire-
bo, a fuel and air mixing chamber arranged at one side of said arch
and opening into said fire-box, means for feeding foel through said
mixing chamber into said fAre-box and means for injecting ceel air inta
said mixing chamber and mixing the same with the fuel in sufficient
guantities to maintain the fuel in the mixing chamber below the ignition
point.  Two claims.

941,672. FURNACE GRATE, FREDERICK GIRTANNER, OF
ST, LOUIS, MO, ASSIGNOR TO LACLEDE-CHRISTY CLAY
PRODUCTS COMPANY, OF ST. LOUIS, MO, A CORPORATION
OF MISS50URI

Claim 1=—In a_ furnace grate, the combination with a plurality_of
rows of links, =aid links being arranged to allow the passage of a

greater l.lnlu:'r_'.c aof ]:i]' at the center of the rate than at the sides, of
means for driving said links to feed the fuel. Four claims.

041,608, MECHANICAL STOKER FOR LOCOMOTIVES, DAVID
FRANCIS CRAWFORD, OF PITTSEURG, PA.

Claim 1.—The combination of a locomotive furnace, an under-feed
trough extending into the furnace, a feed cylinder located at the rear
of t]-nl-: trough and provided in its sides with guide slots, guide memhers

extending rearwardly from the opposite sides of the cylinder and pro-
vided with slots forming continuations of the first guide slots, a feed
piston in the cylinder, a cross-head secured to the piston fitting the
uide slots, crank arms secured to the cross-head on opposite sides of
the cylinder, and means for oscillatiing the crank arms. Three claims,

942,798, BOILER-TUBE CLEANER. TOHNSON V, SYMONS, OF
OHNSTOWN, PA, ASSIGNOR TO LIBERTY MANUFACTURING
OMPANY, OF PITTSEURG, PA, A CORPORATION OF PENN-
SYLVANIA

Claim 1A tubeccleaning tool, comprising a head, having an under-
cut flange at one end, and a plorality of longitudinal extending slots
forward of said flange, a plurality of cutter blades removably seated in
said slots, and clamping means at the u]pn:i.tl.- end of the bead for
securing the blades in said slots; mhitantiallay as described. Two claims.

148,777, ASH.PAN FOR LOCOMOTIVES. JOHN HENRY GEE,

OF PALESTINE, TEX )

Clgist.—An ash-pan including & boedy open at the bottom, L-shaped
guide rails secured upon the sides of the body and extending beyond one
ond thereof, the lower dpnrt'tnns of said rails being dispased above the

bottom of the body and each rail having & depending stop projection

the projecting end thereof, spaced slides bearing upwardly against
“nﬁ._- botmmwn':l the body and against the guide rails, sy ing members
extending transversely under the slides and having hooked terminals

prajecting upwardly therefrom and engaﬁinﬂ the guide rails, the pro-
jections upon =aid rails extending inte the path of the slides te limit

|
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the movement thereof in one direction. ears extending laterally beyond

the slides, connecting devices detachably engaging the ears, and a pit-
man for actuating the slides. One claim.

942 655, ARCH FOR FIRE-BOXES OF LOCOMOTIVES, ETC,
JOHN LOFTUS, OF ALBANY, N. Y, 3

Clmm 1.—In combination with a fire-box and beiler Aves of & locomo-
tive, an arch made up of rows of brick spaced apart and ]m!:iii.nned
within the fre-box and having their opposite faces inclined with respect

to the horizon and away from said Aues, flanges projecting from the
under faces of the brick and having their lower edges inclined and in
alinement with one another and against which flanges the adjacent rows
of brick are adapted to bear. Five claims,

542,787, DEVICE FOR CLEANING ASH-FANS OF LOCOMO-
TIVES. KWELS OLSON, OF BIRMINGHAM, ALA, Y
Ciloisn 2, —The combination with an ash-pan of the character described
and an injector, of a pipe provided with nozzles adaptud to discharge
into gaid ash-pan, a feed-water pipe leading from the injector, a connec

tien between said first-named pipe and the feed-water pipe, and a con-
nection between the averflow port of the injectar and said first-named

pipe, said lastnamed connection being provided with a2 check wvalve
apening toward the first-named pipe, Four claims,
B4E,787. WATER.-TUEE EOILER. AMES P. SNEDDON, OF

BARBERTON, OHID, ASSIGNOR TO THE BABCOCK & WILCOX
FEI-EEQI\Y. OF NEW YORK, N. Y., A CORPORATION OF NEW
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Cipin 2=A water-tule boiler of the class described having a central
primary combustion chamber and provided with firing openings at both
fromt and rear of the lboiler setting, a plovality of estape Hues, and
baflies for dividing the products of combustion from the central com.
bustien chamber and directing the divided currents independently to-
ward sad escape fues.  Eleven claims. b

42,822, FURNACE DOOR. ' GUSTAY DE GRAHL, OF WIL.
MERSDORF, NEAR BERLIN, GERMAMNY

Cleim 1.—In a device of the class described the combination of a
turnace provided with a door opening, a shaft on the furnace, a door
on the shaft for closing the door opening and able to swing inward, of

A counter-weight revaluble on said shaft and adapted to balance said
daor, and a sector having two shoulders fixed on said shaft, said coun.

terweight being adapted to coact with and actuate said sector, Thres
claims,

Bi3188. STEAM GENERATOR, SUFERHEATER, AMD FEED
E-\HTE.R HEATER. FRANK A HAUGHTON, OF NEW YORK

Claim 2—In & Are-tube boiler, 3 steam generator, a feed-water pres
heater, and a steam superheater, each of these parts separable from the
other and having means whereby each may be attached to the adjacent

part, tube heads and fire tubes for each of the parts, the tubes being so
sitioned in cach part az to register with the tubes of the next part to
?:rm continuous passages through the several parts when the same are
assembled, connections from the feed-water prebeater to the steam
generator, and from the latter to the steam superheater,  Seven claims.

943,462, STEAM BOILER. TJOHN C. PARKER, OF FHILADEL-
PHIA, FPA. :

Claim 7.—In a steam boiler, in a single setting, feed wated tobes, a
storage drum to which water iz delivered by said tubes, a  generator
having a drum from which steam is delivered to  said storage drum, a

conduit by which water 15 delivered from said storage drum e said
peneralor drum, superheater tuhes to which steam is r'In-Iiwrrd frorl] said
generator drum, and a superbeat storage drum te which steam is de
Tivered from =aid superheater tubes. Fourteen claims.

pd3 042, LOCOMOTIVE AND OTHER FURNACE. ALBERT F.
EINGSLEY, OF NEW YOREK, N. Y., ASSIGNOR TO LOCOMOTIVE
EQUIPMENT COMPANY, A CORPORATION OF MAINE,

teim 3. —In a furnace, & fire-hox, a fire arch projecting into the fire-
box from one wall of the fire:box and having an air passage there-
thraugh from that edge of the arch which rests against the wall to suit-
ahle points in the surface of the arch within the Fﬁ("-l:llﬁl:l:. the wall from
whi{-hp the arch projects having therein opposite the edge of the arch an
air inlet, a tubolar connection from the air passage in the fre-box wall
ta the gir passage in the arch, and the c|:|g_e of the arch _'I:-E'i:rl.g_ cut away
at the mouth of the air passage te permit of a bend in said tubular
connection when the opening in the fire-box wall does not register with
the mouth of the passage in the arch, Seven claims,
for said link. Six elaims,

843,823, LOCOMOTIVE-ROILER FURNACE. TFREDERICK I
GAINES, OF SAVAMNNAH, GA J ; 2

Claim 1.—The combination, with a logomotive boiler fire-hox, of a
hearer extending across the fire-box near the bottom thereof and al-
tached at its ends thereto, a bridge wall of refractary material supported
oin said bearer and divicding the tnterior of the Are-box into a rear fire

cliamber space and a forward combustion chamber space, a bar E-"a-t'-‘d'-"*'
tending longitudinally at the bottom of the fire chamber space, an Ia
plurality ofswater grate tubes, alternated in position with the bars of the
grate and extending from the rear te the front water wall of the fire-box
and below the combustion chamber space.  Four claims.

#E5.5674. GRAT AR, HART H, MeNAUGHTON AND PETER
MeNAUGHTON, OF CHARLOTTE, MICH. -

Clann.—A grate bar comprising end members, parallel bar members
rectangular in cross section and of wniferm transverse width and thick-
ness, throughout their length detachably connected at their ends to the
cril members, and wing members mounted wpen the bar members and
having web portions provided with openings and loecated letween the
har members and extending below the parallel bar members and T_FD-
vided an opposite siles with laterally disposed recessed shoulders which
space the sides of the webs from the sides of the bar members and which
extend below the parallel bars and lock the wing members on the same,
the same wel portions having wedge shaped end portions, the edge por-
tions of which project over the upper cdges of the bar members and are
spaced from the same, COne claim. : A

945,600, FLUE-SRIF FOR BOILER AND OTHER FURNACES,
ALFEED E. PFAHLER, OF PHILADELFPHIA, PA., ASSIGNOR TO
MODEL HEATING COMPANY, OF PHILADELFHIA, A CORIO-
BATION OF PENMNSYLYANIA. . -

Claimt 1.—The combination of a furnace having sectionz shaped to
constitute a Aue a portion of whose wall is formed by twe members
spaced apart; with a flue strip having a head and a web; the head resting
on said spaced members, s.mjt the web extending between the members,
Four claims.

0945,784. STEAM BOILER
FPORTLAND, QREGON, x

Cliri.—MA steam boiler comprising a botlom chamber partially sur-
rounding the fire-box, am upper chamber connected with the steam
dome, a lower intermediate chamber extending from the fromt to a dis-
tanee from the back, an upper intermediate chamber extending from the
back ta a distance from the front, & wall inclosing said chambers and
provided with an opening for the admission of fuel and an opening for
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the smoke and pases to flow out from between the upper, and apper in-
termediate chambers at the rear thereof, and pipes connecting the front
portion of the lewer chamber with the lower intermediate chamher, the
vear end of the lower chamber with the upper intermediate chamber, the
FEir end af the lower intermediate chamber with the upper inters
mediate chamber, the front end of the lower intermediate chamber with
the upper chamber, the upper intermediate chamber with the upper
chamler. Cne claim,

6. 7HE. WATER GAGE FOR BOILERS. THOMAS R,
OF FORT WAYNE, INI} A e el
Cliri 2.—The combination with a water glass gage. of a valve mechan-
igm at each -.-mi_ thereaf, each comprising a hudj' communicating with
the gage and hoiler, a sleeve mounted for longitudinal movement in the
by, a valve stem carrving a disk threaded through the sleeve, and a
hownet threaded to the body and adapted to clamp the sleeve in position
and provided with a stufing box for stem and the valve. Two claims.
146,605,  STEAM BOILERS FURNACE., CHARLE NEY
ENOWI OF NEW YORK, M. Y. L RS
Cladwi~The combination in a furnace, of a combustion chamber, a
grate in the forward portion thereof, a bridge wall disposed at the rear
enid of the grate, longitudinal conduits supported by and extending in
rear of the bridge wall and located at opposite sides of the grate, a cross-
wise conduit jeining the rear eods of the longitudinal conduits and
having dischar apertures, and conduits communicating at their for-
ward ends with the atmosphere and extending Warwnr.ﬁg thiough the
front wall of the combustion chamber and wpwardly to points above the
grate and communicating with the forward ends of the longitudinal con-
duits; the srl.'id_lnng;itm;]innl conduits being detachably connected with
the other conduits, and spiral, air-retarding blades arranged in the said
longitudinal conduits,  One claim.
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SOME RECENT BOILER REPAIRS BY THE OXY-ACETYLENE PROCESS.

EY EVAFORATE,

There are many boiler makers who still hold to the opinion
that the only safe way to join together plates which are
under tengion is by riveting. They refuse to be convinced that
plates which have been welded by the oxy-acetylene process
have really been welded at all, in the sense that the plates to
be united have not been hammered. They admit, however,
that the metal i= more or less fused together, but the strong
evidence of successful application of this process to large jobs

with 2 defect in the water column, where the water apparently
stood at three-quarters of a glass, had the effect of burning
the boiler and causing one of the combustion chamber crowns
to collapse. Mot only did the top of the port combustion cham-
ber bulge into the chamber several inches, but the tube holes
in the top row were badly ovaled, The flange of the tube
sheet gave in several inches, and the flange of the plate form-
ing the back of the combustion chamber was algo badly bent
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of repair work is needed to fully establish it as a reliable
method of accomplishing boiler repairs. The following in-
stances furnish evidence of this kind, and 1t 15 only fair to say
at the outset that in these cases the process has proved thor-
oughly beneficial and reliable.

RENEWING A HALF TUBE SHEET AMD CROWN SHEET.

The first repair job which the writer will describe iz that
carried out on the boiler of a steam fishing vessel which had
been at sea only a few hours when, owing to a misunderstand-
ing of the instructions given him, the second engineer allowed
the water to become too low in the boiler, which fact, coupled

where it was riveted to the crown plate. Taken altogether the
damage was serious.

As is usual in such instances, it was considered necessary
to remove the boiler from the vessel, take the whole inside
adrift and proceed to fit a complete new tube sheet, ete. Be-
fore this was done, however, the possibility of welding a new
half sheet was considered, and this method was finally adopted,
the job being eventually accomplished without disturbing more
than a few tubes to admit of access 'to the tube sheet on the
ingide of the boiler,

The girder stays were removed from the top of the cambus-
tion chamber, which was entirely renewed and the crown
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plate was cut away. Tubes were removed where necessary,
and the top half of the tube sheet only was cut ont, as shown
in Fig. 2, at a line through the fourth row of tubes. A new
half-sheet was flanged so as to malke = good fit at the corners,
and all holes for the tubes and rivets were drilled. The hali-
sheet was then securely bolted up in position while the edges
of the plates between the holes at the fourth row of tubes were
V'd out to facilitate the welding., The line of welding which,
as will be noticed, was through the centers of the tube hales,
was selected in order to give the least possible amount of
welding.

An attempt was next made to unite the plates in the usual
manner, A thin strip of plate, 1 inch by 1 inch, was fixed over
the line of the propozed weld on the inzide of the boiler, which
enabled a ready start to be made in the filling up the V on
the furpace side. The French blow-pipe was used on this
job, as this torch has proved very reliable on difficult johs.

)
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Swedish iron, in the form of rods about 3716 and 4 inch
diameter, was used for fAlling up the V. A flame from a
blow-pipe was kept constantly blowing on the inside of the
boiler against the inside of the plate at the point where the
welding was going on.  When the welding had been accom-
plished the rivets in the flanges of the tube sheet were driven
and the girder stays replaced. The line of tube holes through
which the weld passed was formed by ane-half of the hole
remaining in the original tube sheet, the other half having
previously been drilled somewhat smaller in the new half of
the shest, so that when the welding was completed the holes
could be reamed out to the required size of the new tubes by
means of an ordinary tube-hole reamer operated upon the
smoke-box end of the boiler. The stay-tube holes were tapped
in the same way and the tubes scon placed in position

The riveting and calking were accomplished without mis-
hap, although the riveting in some respects was a difficult job,
as it was practically single handed all the time, since it was
impractical to turn the boiler around.

The hoiler was eventually tested to one and one-half times
the working pressure and the weld was found to be perfectly
tight.

RENEWING WASTED LAMDING EDGES.

The joints on the inside of a vertical or donkey boiler are
a frequent source of trouble where Jeaks at the hottom of the
cone where the cone is riveted to the shell have been allowed
to waste the landing edges. The wark of putting these trouble-
some corners to rights has always been difficult until the intro-
duction or application of the oxy-acetylene process of welding.
By this means, however, the work becomes comparatively
simple and easy.

In the case shown in Fig. 3 the wasted corners at the bottom

of the cone of the vertical boiler were cut away as shown and
a new plate of similar dimensions to the piece cut away was
securely holted up in place and welded. After the welding had
begn accomplished the riveting and then the calking followed
irt the nsual wav. The line of welding in this instance is shown
on the sketch.

RENEWING THE BOTTOM OF A COMEBUSTION CHAMBER.

One of the largest boiler repair johs which has been success-
fully accomplished by oxy-acetylene welding is shown in Fig.
. In this caze the repairs were to the bottom of the center
combustion chamber of the boiler of a cargo steamer. The
hoiler had four separate furnaces, the two center ones merg-
ing into a single combustion chamber. Due to frequent
leakage cawsed by an excessive amount of “breathing” or
expansion and contraction at the seams at the bottom of the
center chamber, just where the furnaces proper enter the
chamber, the plates were very hadly wasted and the landing
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edges had been chipped again and again for calking until it
was beyond doubt unwise to allow the boiler to be under
steam Jonger without making some effort to stop the trouble
permanently. The sketch, Fig. I, gives some idea of the
amount of metal which it was necessary to renew, but per-
haps the magnitude of thiz particular job will be better ap-
preciated when it is known that some 30 feet of cutting out
was performed, Blow pipe cutters were not used on this job
at all, the wasted pieces being cut awav by hand. Part of the
seam, where the furnaces unite at the center, was cut away
and practically the whole of the bottom of the chamber was re-
moved, The bottom plate, forming the back of the chamber,
also had to he dealt with, and that part of it immediately op-
posite each furnace, containing some eighteen stays, was cut
clear.

The entire edge of the remaining plate where cutting had
been performed was chipped to the required bevel; that is, it
was V'd out so that the welding could be performed, All of
the edges of the new patches were similarly treated. Where
it was necessary to flange any of the patches this was done on
a hydraulic press, The new pieces were placed in the cham-
hers in six different patches, two of which replaced parts of
the furnace which had been cut oul, twe being required for
renewals in the bottom of the combustion chamber proper,
while two picces were required to make good the back of the
fire-box with nine stays in each, screwed through them and
throvgh the back end of the botler.

To those wha are aware of the patience, endurance, initia-
tive and the skill which the process of oxy-acetylene welding
demands in a situation where the quarters are as cramped as
in a combustion chamber, this particular job must appeal, and
apart from other considerations, such repair work as this must
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‘-‘“jib_]e the insurance and other surveyors to form  hetter
omnions of the new and drastic method of dealing with
troublesome boilers. ;

At every point throughout the job where it was possible, a
strip of plate was fused on the line of welding, and at all
points a blow lamp was applied on the inside of the boiler
around the precize spot where welding was being performed.
This was done in order to preserve a fair heat through the
plate being welded.

After the welding had been finished, the stays, etc, were
soon replaced, and, as this vessel has been making regular
trips for the past three months since the repairs were com-
pleted, a sufficiently exacting test has been carried out to
demonstrate that in this case at least the oxy-acetylene
method of repairing was in every way satisfactory,

CLOSING UP CRACKS IN FURNACES.

Without attempting to go into all of the possible applica-
tions of this method in repairing boilers, attention should be
called to a certain class of repairs for which this process is
being very largely applied, namely, closing up cracks in fur-
naces, Such defects were formerly remedied by pinning up
the crack; that is, stopping it by means of a pin set into the
plate. As compared to this method, however, the advantage
of the present method at once appears. Three such ex-
amples have recently come to the writer's attention, and in
these cases repairs have been most satisfactorily performed.
Twao of them were in a corrngated furnace, while the third
was in a plain furnace. The cracks appeared along the line
of the fire-bars or slightly above that line. Where such a
crack has assumed a straight line it is sufficient merely to
bevel the sides of the crack the same on hoth gides, and to
proceed with the welding, but where a crack has been pre-
vicusly pinned up and, by reason of the increased opening, it
15 imperative that the old pins be cut out, a piece of plate of
similar dimensions to the part cut out is fitted and welded
circumferentially. In one instance of this kind the piece cut
out measured o by 3 inches and when the new piece was
welded in and a hydraulic test of one and one-half times the
steam pressure was on the boiler a man was mnstructed to
deal several blows on the parts welded with a hammer weigh-
ing four pounds, but this failed to show even the least indica-
tion of a leak, to say nothing of a fracture,

SOMETHING ABOUT BOILER STRESS FORMULAS,

BY CHAS., J. MABON.

The pressure of steam exerted in a boiler causes certain
strezses to occur, which stresses mav he caleulated by the
employment of certain factors in formulas. We frequently
see varipus formulas applied to steam boilers in all the engi-
neering magazines of the day, but I wonder how many readers
who are not technical praduates understand just what formulas
these are and how each one iz applied. It has occurred to
me to group what may be considered the most important
ones, and explain them, for I helieve that hy bringing them
together the use of each will the better be understood by
those who at present are not gquite sure about the matter,

Let us consider the ardinary horizontal tubular boiler. The
tendency of the pressure iz to blow off the heads in a hori-
zontal direction and. as well as that, to separate the shell
along the sidesin a direction at right angles to the horizontal,
If the heads are so braced as to resist bulging cutward the
resistance offered to the pressure iz simply the thickness of
plate in the circumference, The thickness of the circum-
ferential ring referred to is called the cross sectional area of
meta] resisting the heads being blown off. One head only
need be considered, for each acts as a backing wall for the
other, so to speak, and as action and reaction are equal and

opposite, it can easily be understood how one head only need
bhe considered in this connection. Now the formula to be
nsed to find the stress per square inch of section in the ring
of metal, caused by the pressure of steam tending ta blow off
the head, iz this:
ax p
—————
o 5 3 T4T6 M 1
In which ¢ = area of head upon which the steam pressure
acts; expressed in square mches,
= pressure per square inch in the hailer,
d = diameter of shell in inches.
t = thickness, in inches, shell plates.
3.1416 = a constant employed to find the circumference
5 = the stress per square inch section eéndured by
the metal expressed n pounds,

If the boiler were rectangular in form instead of cylindri-
cal, as we have just been considering it, then the thickness of
the metal in the four sides may be said to resist the head or
end being blown off. The four sides in this case are the zame
as the circumference of the shell in the first caze alluded to.
If we assume that the boiler iz square in cross section, then
the distance across from one side to the other corresponds to
the diameter 1f the boiler were circular in cross sechon. Re-
membering this, the following formula may be used as well
5 that given before:

bd
— T

4!
In which p = the pressure per square inch as before.
d = the diameter in inches or the distance corre-
sponding to the diameter.
t = thickness in inches of plates.
5= stress per square inch section endured by the
metal expressed in pounds,

The factor 4 corresponds to the four sides, and it may he
used as well when considering the boiler as circolar in cross
section, _

Both rules give the same result hecause they are based upon
the same principle, although the aepplication is not exactly
the same.

The tendency for the chell of the boiler to separatée in two
parts along the sides at points diametrically opposite, 13 re-
sisted by the thickness of the metal at both sides. Imagine
the pressure to act on a plane whose area is the diameter of
the shell times the length of the shell. Of course the force
due to the pressure within the boiler radiates from the center,
but this force mayv be resolved into two zets of forces, so 1o
speak, which act from the plane at right angles to it. The
formula to be employed for this stress is:

b s
—_— 5
205t

in which the letters have the same value as hefore, and [
equals the length in inches, As ! appears in both the numera-
tor and denominator, it may be cancelled and the formula
may be simplified like this:

d 3 b
—

2y §

With the exception of the numeral 2, it will be noticed that

this formula is the same as one of those given for the head
stress, in which the number 4 appears instead.

A study of these formulas will make clear and explain why

the stress along the sides of a boiler is just twice that in the
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other direction, as indicated by the numbers 2 and 4 in their
respective formulas. This is difficult to understand By some
who have not had their attention called to the matter in the
way of analyzing the formulas just presented,

The stress on each inch in the circumference, independent
of what the thickness of the plate may be, and in a longi-
tudinal direction, iz found from this formula:

a X p
———————— e,

d 3 3.1416

This fermula should not be confounded with the other which
resembles it, excepting for the presence of the factor §. The
other relates to stress per squarve fuch section, which must
take the thickness of the plate into account. The value of 5
in this latter does not relate ta per sguare inch section, but tao
cach one-inch division around the entire circumference,
The total stress cansed by the pressure within the boiler on
the entire shell is found from this formula:
d » I % p — total stress in pounds,
But the tefal pressure on all the square inches in the entire
shell is:
Circumference % ! % p = total pressure.
The formula for the bursting pressure per square inch is this:
o e
= bursting - pressure in pounds per square inch.
¥
In which t = thickness in inches of plate in the shell.
5= percentage of strength of the longitudinal
Sgam.
T = tensile strength of the plate in pounds per
square inch in section.
r— the radius of the boiler in inches,
The formula for the safe working pressure is stated like
this : )
E e T
e — safe press're per square inch,

50 F

Here the letters are the same as for the bursting formula,
with the addition of the factor f, which represents the factor
of safety which iz 10 be employed. In some cases the factor
of safety iz 5, and in some others 6 is usged, particularly in
statiomary boilers,  When the percentage of strength of the
joint is not known cxactly, it i5 customary to use .jo for
double-riveted joints and .56 for single-riveted joints, The
strength of a joint mav vary from 56 percent to as high as
04 percent, according as to how the joint iz made and how the
rivets are spaced and sized.

BOILER TATTACHMENTS AND FUNNEL

BY LIEUT, H. K. SPENCER, U. 8. R, C. 5

DRAFT.

Assuming that the proper grate area and heating surface
have been assigned to boilers designed to furnish a required
amount of steam at a certain pressure; that the thickness of
the shell plates has been determined, the riveting designed
for the different styles of joints to be used in putting the
baoiler together, the bracing arranged and its strength calcu-
lated, the next conzideration will naturally be the attach-
ments necessary to the operation of the boilers.

A steam dome, or drum, is no longer considered necessary
in order to zet dry steam from a boiler. That attachment is
dane away with by providing a dry pipe leading from the stop
valve opening lengthwise, inside the boiler, and as high as
possible.  Its sectional area must he at least as great as the
area of the stop valve opening, and through the upper side

slits are cut, or holes drilled, having an aggregate area of at
least the cross-section of the pipe, and they are sometimes
miven an aggregate area of as much as one and one-half times
that. The free end of the pipe is closed.

While there are several methods and many rules for de-
termining the size of the safety valve, any one of which may
give a valve of sufficient size to relieve a given boiler of all
the steam it will make when fired to its full capacity, it
must, as a minimum, be of a size determined by the rules of
the United States Steamboat Inspection Service. That law
provides that, if loaded with a weight acting directly, or
through a lever, the safety valve must be given }: square
inch of area for each square foot of grate surface in the
boiler, and if spring loaded, 1/3 of a square inch of area for
cach square foot of grate surface, If the diameter of the
single valve ohtained by the above rule is greater than 5
inches, two valves must be used, each having an effective area
of at least one-half that of the single valve. Means, inde-
pendent of the steam pressure, must be provided for raising
each valve from its seat to a height equal to one-eighth the
diameter of the valve opening.

The main stop valve and steam pipe should be given such
size that the velocity of the fow of steam through them will
not excecd G000 feet per minute. When there are two or
more boilers, the aggregate area of their stop-valve openings
should exceed the area of the main stop valve opening by
about 25 percent, as should also the aggregate sectional area
of the pipes connecting the different boilers to the main steam
pipe. All bends should be made as long and easy as possible,
and pockets, where water might accumulate, must be avoided,
The inevitable expanzion and contraction of the piping under
change of temperature must be taken care of. Very often
the bends in the branch pipes from the different boilers are
congidered sufficient to safely take the expansion there, but
with the main steam pipe it is very seldom that the bends can
safely be relied upon for that dutv, and an expangion joint of
some kind must be provided. When an expansion joint is
used, the sections each side of the joint should be securely
anchored to the deck from their further ends; that is, in such
a manner that none of the thrust of expansion comes on the
fittings at the ends of the Zection of piping in which the ex-
pansion joint 15 placed.

For boiler stop valves, the writer’s preference would be
heavy, angle, or globe valves, closing toward the boiler, and
so designed that the stems can be packed when the valves are
wide open. The way valves should be of a similar design,
then all can be packed, whether the boilers are under steam
or ot

The connections for the water columns should be ample,
not less than 14 inch, Cocks, instead of valves, should be
used, and placed on the boiler at each end of the pipe, and
provision made for keeping the connections clear, both by
blowing out and mechanically. A namber of excellent de-
vices are on the market for antomatically closing the water

“and steam-gage glass connections when the glass breaks, The

use of these devices eliminates some danger and consider-
able annovance.

The surface blow should be larger than the bottom blow,
and of a size sufficient to create a current toward the scum
pan, when the blow-off valve is opened. The sea valve, to
which thiz pipe conneéts, should be of the same size. A
branch should be talken from the bottom blow pipe to the
donkey pump, to be used as a suction for pumping out the
boiler, so that it can be allowed to conl before emptying
for cleaning. Another branch, giving the injector suction
through the bottom blow should be arranged, so that the in-
jector can be used for circulating and heating the water in
the hotlers hefore lighting fires. A drain cock should be
fitted to the bottom of every bodler.



APRIL, 1910,

THE BOILER MAKER 95

The main feed pipes should be of such diameter that the
velocity of flow through them does not exceed 300 fect per
minute, and for small pipes, 2 inches and under, the figure
should be 2o0 feet per minute and less. The feed checks are
best of large diameter and small lift. A stop valve should be
placed between the check and the boiler. The feed water
should be led by an internal feed pipe, always below the
water level, to a part of the boiler where there is a decend-
ing current, or to the bottom of the hoiler,

Even when mechanical draft is used, the smokestack, or
funnel, should be proportioned to enable the boilers to steam
at very nearly their full capacity, in case of failure or acci-
dent to the artificial draft apparatus. The smokestack is the
only means of creating a draft that does not reguire addi-
tional apparatus and attention.

The amount of oxygen required to effect the combustion of
1 pound of carbon is 2 2/3 pounds, or 12 pounds of air. It is
found in practice, however, that more than that is required to
effect complete combustion, and that the quantity depends
upon the nature of the draft, With artificial draft about 18
pounds of air are required per pound of coal, and with natural
draft about 24 pounds. The weight of the products of com-
bustion, with natural draft, then is, 24 + 1 = 25 pounds per
pound of coal burned on the grates, and the volume of the
mixed air and products of combustion may be considered the
same a5 that of the air supplied the furnace when at the same
temperature. One pound of air, at 32z degrees F., has a
volume of 1214 cubic feet, and 24 pounds, the amount neces-
saty to consume 1 pound of coal completely, would have a
volume of 300 cubic feet, At any other temperature than 32
degrees F., the volume will equal that at 32 degrees multiplied
by the ratio of the absolute temperature of the new tempera-
ture to the ahsolute temperature of 32 degrees F., so at a
temperature of, say, 500 degrees F., the volume would be 300
# (500 <4 461) = (32 + 461) = s85 cubic feet,

The difference in the weight of a column of outside air of
the same height az the funnel ahove the lowest fire bars, with
a cross-section equal to that of the funnel and the column of
hot gases within the funnel iz the measure of the force that
produces the draft, Let T be the absolute temperature at 32
degrees F., T, the absolute temperature of the air outside the
funnel, T; the absolute temperature of the gases inside the
funnel, Vs the volume at 32 degrees F. of air supplied per
pound of fuel burned on the grates, and I the height of the
funnel in feet above the lowest grates. A cubic foot of air at
32 degrees F. weighs 1 = 13" — .0f pound, thercfore
08 (T — Th)} H equals the weight of a column of air out-
side the funnel of a height equal to that of the funnel, and
with a cross-section of I square foot, The weight of a cor-
responding calumn within the funnel is

1 Ta I
F T 300
T o
W H = o833 — H
Ty T

The force of the draft, that is, the difference of pressure
within and without the funnel, is measured with a water
syphon gage, which is simply a glass “1U7" tube, used with one
end open to the air, and the other connected to the funnel
In use, it is filled about half full of water, which, when the
connection to the funnel iz opened, shows at different levels
in the two legs of the “U" tube, and zo indicates the dif-
ference of pressure within and without the fAue. The dif-
ference in level in the two legs, measured in inches, and ex-
pressed as “inchez of water,” i3 the common measure of the
intensity of draft. A column of water 1 inch high gives a

pressure of 5.203 pounds per square foot, so, if the draft pres-
sure per square foot be multiplied by 1 = 5203 = .1923, it
will give the intensity of draft expressed in inches of water;
that is, the intensity of draft = = .1923 (08 ¥ Te + T1 —
0833 % Tw = T:) H. The draft intensity in practice varies
from .3 to .6 inch of water, according to the rate of combus-
tion and the size of the steamer, and 15 sufficient to burn any
of the coals ordinarily used for steam-making.

T is a constant, = 32° 4 461° — 493" absolute tempera-
ture, so the last equation can be rewritten & = h = (7.585 =
T: — 7807 — Ta2). Assume the conditions, Th = 521°, T: =
2617, which are, respectively, the absolute temperatures cor-
responding to 6o degrees F. and goo degrees F., and that a
draft of 4 inch of water is required, then H = .40 -+ {7.585 =
521 — 7.807 — 861) = 74.21 feet, which is the height that must
be given a funnel to produce a draft of 4o inch,

Considering the cross-section of the funmnel, it is evident
that it should not be less than the total cross-section of all
the tubes of all the hoilers connected to it, as a contraction of
the stream of hot gases, after leaving the tubes, could not be
otherwise than detrimental to the draft.

It iz generally stated that the power of a chimney to pro-
duce draft varies as the square root of the height, or, as one
writer states it: (Holmes—The Steam Engine) “Then,
since 1 cubic foot of air at 32 degrees F., or T, weighs 1 =
1214 — o8 pound, therefore H (o8 % Tw = Ti) iz the
weight in pounds of a column of outside air of the height of
the chimney standing on an area of 1 square foot. The cor-
responding volume within the chimney weighs H (o8 4
1/F=) Te = T: pounds, and the difference between these two
weights is the pressure in pounds per square foot of chimney
section which produces the draft. A column of hot gas equal
in weight to this difference is called the head cf the chimney,
and, just as in hydrauvlics, the velocity of discharge of water
from a full vertical pipe is proportional to the square root of
the height of the pipe, so in the case of a chimney, the ve-
locity with which the air would flow, if unimpeded, into the
bottom of the chimney, is also proportional to the square root
of the height of the head. The height of the head, reckoned
in feet of hot gas, is found by dividing the weight of a column
of external air as high as the chimney, as found above, by
the weight of 1 cubic foot of the hot gas, (This gives the
height of a column of hot gas weighing as much as the column
of external air.) If we subtract from this the height of the
chimney, the difference is the height of the head.”

The motion of the hot gases up the funnel may or may not
be accelerated ; however, it is reasonable to conclude that the
retardation, due to gravity, loss of temperature and friction
ingide the funnel of the wpward moving volume of heated
gas, is compensated by the constant pressure or positive
accelerating force maintained in the ash-pit, and that,
therefore, the motion is uniform, The total pressure main-
tained in the ash-pit to force the air through the grates and
the mass of fuel upon them, is the difference in weight of
two volumes of gas equal to the volume of the funnel;
that outside the funnel at an absolute temperature T, and
that inside the funnel at an absolute temperature T The
draft may then be said to be of a certain pressure per sguare
foot of grate area, so, if the two volumes of gas under con-
sideration do not change; that is, if the volume of the funnel
is kept comstant, the total pressure to produce drafr is not
changed,” and the draft pressure per square foot will, with
equal grate areas, also remain unchanged, and consequently
the rate of combustion will remain the zame. Hence, it fol-
lows that the height of a funnel mav be decreased and its
cross area increased without changing the draft pressure per
square foot of grate surface, so long as the volume is kept
constant. As it would be detrimental to the draft to make
of all the tubes of all the bailers connected to it, the unit in
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designing a funnel may then be taken to be that one having a
cross-section and height sufficient to give the desired force
the secticnal area of the funnel less than the sectional area
of draft, then, if it is desired to use a shorter stack and not
change the force of draft and the tate of combustion, the
height may be reduced to a minimum, keeping the volume
constant.

There seems to be some advantage gained in making the
sectional area of the funnel greater than the crose area of
all the tubes of all the boilers connected to it, and, at the
same time, so reducing the height as to maintain the condi-
tion of constant volume, The maximum sectional area that
can advantageously be assigned to a funnel would appear to
be that equal to the net area for draft through the grates and
the mass of fuel upon them. The corresponding height,
keeping the volume constant, would then be the minimum.

Suppose that the desired force of draft is .40 inch of water,
and that the boilers connected with the funnel have a total
grate area of 200 sguare feet, and that the sectional area of
all the tubez of all the boilers is equal to one-sixth of the
total grate area, or 33.13 square feet, which is also the sec-
tional area of the stack to be used as a unit, so its diameter
will be 6.2 feet. The necessary height of chimney to pro-
duce a draft of 4o inch, azsuming that the mean temperature
of the gases inside the stack is goo0 degrees F., waz found to
be 7421 feer, 50 the volume of any chimney to maintain the
required draft must never he less than 7421 ¥ 33.33 = 2.474
cubic feet. The area of grates is 200 square feet, and the area
of the openings between the bars will be about one-half of
this, and the area for the passage of air through the mass of
fuel on the gratez will be about one-half of that, so the
greatest sectional area that chould be given the stack is 200
5§ » .5 — 5o square feet, which would make the minimum
height 2.474 = 50 — 40.48 feet; that is, the stack should be
given that height above the lowest grates, and a diameter of
708 feet,

If it is considered that a higher stack, say 65 feet, would
keep the decks more free of cinders and present a better ap-
pearance, then it should be given a gectional area of 2474 =
fi5 — 3B06 square feet, and its diameter would be about 7
feet. A draft of 4o inch of water is sufficient to burn ordi-
nary steam coal at the rate of about 18%% pounds per hour
per square foot of grate surface, and a stack 65 feet high and
= feet in diameter is large enough to furnish sufficient draft
to burn coal at the rate of 1824 pounds per hour per square
foot on the grates of hoilers having a total grate area of 200
square feet, an area sufficient for boilers supplying steam to a
triple-expansion engine of 2,000 indicated horsepower,

The smokestack as designed has a volume of 2474 = 200 =
12.37 cubic feet per square foot of grate of all the boilers con-
nected to it. It has been stated that the unit to be vzed in de-
signing a smokestack is that one having a sectional area equal
to the area for draft through all the tubes of all the boilers
connected to it, and a height sufficient to give the desired force
of draft. That height having been obtained, the necessary
volume of stack has been determined, and the height and di-
ameter can he varied, keeping the wolume constant, to suit
the conditions of appearance, etc.

In the case considered above, the ratio of the grate surface
to the area for draft through the tubes, which area iz called
the calorimeter of a boiler, was taken to be 6 to 1, but in prac-
tice this ratio varies from 5 to & so it is seen that boilers
having the same grate areas, but different calorimeters, would
have different sizes of funnels if the above method was fol-
lowed exactly. The power of a boiler is principally fixed by
its ability to burn coal, so, if the grate is of ample size, and
the smokestack of sufficient height and sectional area, the
principal remaining factor affecting the boiler’s ability to
burn coal is the area for draft through the tubes. Ratios of

grate surface to calorimeter of 6 and 7 to I are very commaon ;
better results heing obtained with the lower ratio, so it is as-
sumed that, in all cases, the ratio is § to I, then the unit vol-
ume of smokestack will be I = (G. 5. — 6) cubic feet, where
7. 5. is the grate area in sguare feet. The volume of the
funnel per square foot of grate will be H ¥ (G. 5. = 6) =
7. 5. = H/6 cubic feet, and the following table is caleulated
from the equation H = h = (7585 = T\ — 7807 + Ta),
assuming that the average temperature of the stack is 400
degrees F., and that the average temperature of the outside
air is 6o degrees F. Taking the net area for draft through
the grates and the fuel upon them to be 7. 5. -+ 4. the least
allowable height for the stack would then be two-thirds that
given in the table:

h =draft H = height of Volume of stack
in inches of water. stack for draft, & per sq. ft. of grate.
A0 G5 68 2.28
A4 Hd.98 1063
Al 74.21 12.87
A5 E3.52 13.82
a0 a2 80 15,47
.85 102.10 T.08
Sili] 111.40 1857
il 12070 20,12
] 124 50 21.85
B0 148.50 24.75
_an 167.00 27.83
1.00 185, Gib 80,93

The height of stack iz given in feet, and the volume per
square foot of grate in cubic feet.

The above method will be applied to an actual case, a
steamer carrying freight and passengers on the Atlantic
Coast. In service, this steamer regularly, and without any
approach to forcing, burns, with natoral draft, between 16
and 17 pounds of coal per hour per square foot of grate sur-
face, a rate of combuzion which should be maintained with a
draft pressure of .30 inch of water, so, from the table, the
smokestack should be given a volume of g.28 cubic feet per
square foot of grate in the boilers. The boilers have a total
grate area of 182 square feet, so the volume of the stack
should be 182 % 0.28 = 1,689 cubic feet. Taking the sectional
area to be . 5./6, gives 182/6 = 10.33 square feet, or a di-
ameter of 6.22 feet, The height given in the table to produce
a draft of .30 inch of water is 5568 feet. The stack would
then be made 56 feet high, with a diameter of 6 feet 3 inches,
The actual stack iz 52 feet 4 inches high, ahove the lowest
grates, and has a diameter of 6 feet 6 inches, which gives it a
volume of 1,607 cubic feet, or 0.54 cubic feet per square foot
of grate surface.

As another example, 1ake a large, high-powered vessel with
watertube hoilers, having a grate surface of 1,460 square feet
This vessel burns easily, with natural draft (at a pressure of
45 inch of water} 22 pounds of coal per hour per square foot
of grate. To create a draft of 43 inch requires a stack 8352
feet high above the lowest grates, and if given a cross-section
equal to &, 5./6, that will be 1,460/6 = 243.33 square feet. In
this case, however, there are four stacks, so each will have a
cross-section of 60,83 square feet, and a diameter of 280 feet.
Each of the stacks would then be made 84 feet high, with a
diameter of 8 feet 10 inches. The actual ctacks are go fest
high, with a diameter of & feet 6 inches, and a total volume
per square foot of grate of 1300 cnbic feet.

Stronger draft is required to burn coals of the poorer quali-
ties, and those that cannot be described as free burning than
is necessary to obtain good results with the best grades of
hituminouns coal, The writer has in mind a vessel which with
such coal as Pocahontas, does fairly well, but with coal of a
comparativelv low grade, her steaming gualities are far from
satisfactory, as the draft is not sufficient. Not only it is diffi-
cult to maintain steam at anywhere near full power, but the
economy it very low, even when steaming at what should be
her most economical speed, As originally planned, this vessel
wag to have been provided with two funnels, but during her
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canstruction that was changed and only one fitted. The ves-
sel has two boilers, each with a grate surface of 63 square
fect, making a total of 120 square feet. The original plans
called for two funnels, each 52 feet high, above the lowest
grates, and with a clear imside diameter of 4 feet 6 inches.
Theze dimensions would have provided a funnel volume of
13.13 cubic feet per square foot of grate surface, which, it is
seen by referring to the above table, should give a draft pres-
sure of .42 inch of water, a force of draft ample for burning
any of the coals ordinarily used for steaming. As built, the
vessel was provided with one funnel 52 feet high, above the
lowest grates and 4 feet 10 inches in diameter. These di-
mensions provide 7.74 cubic feet of funnel volume per sguare
foot of grate area, which should create a draft pressure of
.25 inch of water. This is not sufficient to get the best re-
sults, even from the best grades of bituminous coal. The
ratio of stack volume to grate area should never be such that
the resulting draft pressure is below .30 inch of water, even
when the best free-burning bituminous coal is to he vsed. and
for the average coals a proportion that will produce a draft
pressure of about .40 inch of water should be given to insure
good results.

Considerations affecting the rate of combustion are the
length of grates and the sectional area for draft below the
grate hars. With short grates the fires can be worked better
and with less labor, and the grates can easily be kept unmi-
formly covered with fuel. With long grates, 6 feet and over,
the fire is liable to burn into holes at the back end and permit
an inrush of ccld air, which deprives the other parts of the
fire of their proportion of air and reduces the efficiency of
the furnace. With short bars, the higher efficiency of fur-
race ohtained is due, to a great extent, to the greater supply
of air per square foot of grate admitted helow the bars; that
is, with a given diameter of furnace, the area at the mouth of
the ash-pit is the same, whatever the length of the bars may
he. Tt iz sometimes stated that “the consumption of coal is
very nearly proportional to the diameter of furnace” a
statement that practice seems to verify.

SHOP SYMBOLS.

BY TAMES CROMBIE.

The suhject of shop marks, or symhbolg, has always been
a burning question to the boiler maker who is moving around
from place to place. The layverout, after he has spaced all
holes, ete., vsually places some marks of wlentification on the
plates or sheets, What these marks indicate i known only to
the layvercut, and they are uzually dictated by hiz own faculty
of imagination. When the sheets (it may be of a marine or
locomotive tvpe boiler or tank or stack) are going through the
different shop operations, such as punching, drilling, beveling,
scarfing, rolling, etc., the man in the shop has to go and in-
terview the layerout or the foreman and find out what is
actually required and what the marks on the plate or sheet
represent.  If the man is long enough in this particular shop,
he begins to know all these marks and what operation 15 re-
quired by a certain mark or symbal. Should he change into
another shop he will find either another set of shop marks
or marks similar to those used in his previous place of employ-
ment, but signifying an entirely different operation. The re-
sult is that he may be in a hurry, and having in mind the
marks he is already familiar with, takes it for granted that
these marks stand for the same thing in the present shop, and
he makes zome great errors, even if he does not spoil the sheet,

The reader will understand that this little article is intended
for the apprentices and not for the old hand who has been hit
several times and is somewhat shy in going ahead until he
knows exactly what the foreman requires. But it would be

a good thing for all if we could have the same symhbaols in
every shop, and have a few blue prints made showing the
symbals and what they represent, these blue prints to be hung
up in convenient places so that the men could readily see them
and know what was required,

It would eventually mean a great saving of time and would
tend towards a better understanding in the shop. The writer
proposes to show a few of the many shop marks which he has
seen used to signifly the simpler operations in the shop. The
present-day tendency iz to use white lead, and paint distinctly
on the sheet what is required, and this s the better plan.

In heavy work, as in the shell plates for a large marine
hailer, the plate would be laid out with the outside of the plate
up; that is, the convex side when rolled. This should show
the tensile strength, maker’s name, etc., and the plate would
then be laid out, and at the ends or butt two small center
punch marks near the corner would tell the planer to plane
square for a butt joint, and split these center punch marks.
Another mark used to indicate plane square is a right angle
painted at the end of the plate, as shown in Fig. 3 Center
punch marks, arrow shape (Fig. 71, point to the pozition of the
butt of the next course. A ring of white paint around certain

Fig. 1+  Bewel this side -
Fig. 2+ Bovel upaide down. _ | of thus ="
Fig. 3=  Plage squure for butd joint. -
o
3
[Ecurf, oF this out this cornar. M s
Fig &= e
botk waye %}-\. nsm
Fig, 3.- Cuiside lap = - @'
Fig. ¢ WHeondof tapercourse. (E_F,.:
Fig. 7.«  Qenter of jolot, or beit in sext mtlun.—_."-_:-"'
Fig. 8=  Ralling line, Eoll
Fig. 9= Turs aver shi Lefors rlling. e Over roll—s=
Flg 10:  Whes purt rolled, part stralght. Wltulb-ﬂ,_,t““—%—l
e
Fig. 11.. Duiting lines shoded 'Ihm]{_ } w
L L . . 12
Part ahudod b be cul off. _‘_-E':h
B pice DY
Fig, 12.- Whshout plug boles =] sbaamd ue yusched
.
Fig. 13- Sowm or try eocks; or water glass volves, _/i\_
Fig. li.- Drill-hasd o cestersunk bedes marked thos, A=
Fig 13- Holes countersunk inside boiles, Drive flush rivet. _CE-':;l ﬁ
Fig, 16.= Leave rivets out of butt etrap m:u;m;._.q,

FHOF EYMEBOLE AND WHAT THEY INDICATE,

holes would mean that the holes 20 marked would be drilled
small (say 1 1/16 inches) previous to rolling plate; these holes
to be used as tack holes for halting courses together and afrer-
wards reamed out full size (say 15/16 or 134 inches diam-
eter]. This, of course, 15 when holes have to be drilled in
place.

The symbol shown in Fig.  painted on the plate would mean
turn over the plate and roll up in the direction the words
read. That shown in Fig. 8 would mean to moll up the plate
the way it was marked and the way the word read. If only
part of the plate was to be rolled and part left flat the rolling
line would be indicated by a waving line and the ward roll
i Fig, 10).

Ii rivets have to be left out of the hutt strap for the stay-
bolts in a wing fire-hox, a ring of center punch marks should
he placed around the holes (Fig 16}, indicating nat to be
riveted. The mark shown in Fig. 15 around any of the rivet
holes after the work is assembled for riveting would signify
that the holes within the ring were countersunk inside the
boiler, and the riveter would then know to change the inside
rivet die and drive a flush rivet inside the hoiler. A ring
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arpund rivet holes iz often wsed, and indicates to the radial
drill hand that the holes so marked have to be countersunk.

It is the custom i a number of shops to use center punch
marks as symbals; different numbers of center punch marks
denoting different operations. The writer does not favor this
methaod of indicating a shop operation, it is a commendable act
to put center punch marks on all lines so that they can be
readily renewed in their proper place should they become in
diztinct ; but bovs, fooling around, may easily add one or two
center punch marks to the number you have already placed
on the line and so destroy the meaning attached to your mark,
For instance, fve center punch marks in a straight line are
sometimes used to indicate a cutting line, the same will indi-
cate a center line, The sure way with any cutting line, no
matter what shape, is to shade the part to be cut out or cut
off, as shown in Fig, 11.

Shading the line in this way may seem useless work, but the
writer recollects an instance where this little matter, if it had
been the shop practice, would have saved a lot of expense.
The laverout had placed a dome flange on a large shell; he
then took hiz cravon and marked the oulside edge of the
fAlange on the shell; he was called away, and the shell was left
with the cutline of the dome fHange marked upon it, other
pressing matters engaging the young man’s attention, Ewventu-
ally the shell was placed in the drill, and this piece was drilled
out, the hole, when cleaned out, being so large that the fange
passed through.

Five center punch marks, arranged diamond shaped, are
sometimes used to denote a bending line. Five center punch
marks diamond shaped are used in every shop to signify 2 hole
to be drilled.

Three or four lines crise-cross uswally indicate bevel this
side. See Fig. 1. An obtuse angle, Fig. 2, indicates bevel
upside down.

Where lap joints are used the outer plate should be marked
with a very distinctive mark: sometimes criss-cross lines are
uzed, but it iz 5o easy to get confused in the number of lines.
A five-pointed star within a circle, Fig. 5, is often uged to
indicate an outzide lap. This symbol cannot be mistaken for
anvthing else.

For the large end of a tapered piece the best symhbol is a ring
with the letter ¥ in white paint (see Fig, 6).

A scarf is indicated by lines drawn the way the plate should
he thinned out and as far along as required. If the sheets are
required drawn or scarfed both ways the lines are drawn
towards the corner of the sheet; but thiz style of scarf is not
often required in bailer work:

Where 34i-inch pipe holes are required for scum cocks and
water-glase cocks, a triangle painted around the hole is often
used to indicate 34-inch pipe tap or 15/16-inch hole, as shown
in Fig. 13. For wash-ont plugs use a square around the hole,
as shown in Fig. 12

In hand flanging the flange is indicated by center punch
marlks, 254 inches to 3 inches apart, Machine flanging is also
marked with center punch marks 6 inches to g inches apart.

Where complete formers are nsed no center punch marks
are required, the plate heing set to goides on the dise or
formers.

The accompanying sketch shows a rough draft of shop
symhols and what they indicate, This could be extended and
pther marks added according to the nature of the work going
through the shop, or te the possible chance of confusion in
any job where stay-holts and rivet holes intermingle. A strip
of white paint along a line of rivet holes running through rows
af stay-bolts will readily attract the attention of the riveter.
The diztance from the plate edge to the center of the rivet hole
should be plainly marked, also the size of holes, and the job
pumber or order number, and the number required. This
whaole scheme could he still further simplified by having those

symbols which pertam to riveting hung up near the riveting
machine; the same applies to drilling er other machines, so
that they could be readily referred to.

PITTING OF MARINE BOILERS.

In a former issue something has been said about boiler
corrosion and its causez, The writer wishes to call atten-
tion again to the fact that the pitting of a boiler is one of
the most troublesome mishaps an engineer may meet, as it
generally will not stop entirely, even after all remedies have
been tried,

The main cavses of pitting are: air, sea water, oil and
grease, pumped into the boiler with the feed water, and gal-
vanic action. Sometimes rather strong acids are found in the
boiling water. In one czse known to the writer, the boiler
water was taken in near a chemical factory, where strong
waste acids were discharged into the river,

As a peneral rule the fecd pumps of marine engines are
much too large for their work, and it is a common rule to
have the volume of the pamp from twa to three times the
quantity of the condensed steam. But if the pump is too large,
with every stroke a large quantity of air will be pumped into
the hoiler and the oxyvgen of this may attack the boiler plates.
Where Weir's pumps are in use in connection with a Weir
feed heater, it is not possible that any air may be discharged
into the boiler by them, as the pumps stop if there iz no feed
water in the feed heater. But often boilers are found which
show no pitting at all, even after several years' running, and
without any means provided to keep the air out of the feed
water,

The oil, which is used for lubrication of the cylinders, slide
valve, piston rods and valve spindles, also finds its way into the
boiler with the feed water, and with the high steam pressures
and temperatures at which modern marine engines are worked,
the oil is split up in the boiler and therehy fatty acids are
formed, which may do much harm to the boiler plates. There-
fore it is necessary to give to the engines and the rods as
little il as possible,

Sea water contains acids by which pitting may be caused,
But with a new, clean boiler, it is strongly advised to feed salt
water into the boiler during a short time to get a thin coating
of scale on the inside of the plates, as this acts as a protec-
tion from the influence of the oxygen and acids which the
boiler water may contain. The writer knows a large trans-
atlantic tug company which always fills its new boilers with
fresh water, and then keeps the boat moored for 24 hours, the
engine running half speed, and the boiler using sea water for
feeding. Thus the thin coating is formed, so that there is no
danger of pitting, nor of the bulging of the flat plates and the
erowng of the furnace. Especially is this danger prevalent in
new boilers, as on the trial trips plenty of oil is always given
to the engine, which subsequently may lodge on a plate in the
boiler, so that it is overheated there and may bulge.

Galvanic action may also often cause pitting, and the only
means to counteract its action is to place zinc slabs in the
boiler. Such an action is anly possible when the boiler water
is an acid solution, Steel, with zinc in an acid, becomes
electro-negative ; the zine, positive. At the zinc pole oxvgen
is liberated, which oxides the zinc. At the steel pole, hydro-
gen is liberated, which, with the oxygen dissolved in the
water, forms water again. The zinc thus attracts the oxygen
fraom the boiler plates, but the zinc and steel must he in par-
fect metallic contact.

A further canse of pitting is formed by the very small cop-
per particles which are taken up in the feed water and pumped
with it into the bailer. These particles come from the internal
feed and scum pipes. the condenser tubes, the pump lines and
the feed-pump valves, and from the copper, salts are formed
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in the boiler, which may attack the plates. Therefore it is
recommended never to use copper internal pipes. Mr Y.
MacFarlane Gray (N, A. 1861, Vol ii, p. 157) has detected
copper specks at the hottom of pit holes, and attributed pitting
to that cause. The condenser tubes are wsvally tinned out-
side, so that ne copper particles can be taken from them hy
the feed water. But the tin particles may now be carried over
to the boiler by the water, and it is believed that the corroding
influence of these is even stronger than that of the copper
particles,

The boiler of the government ecast steamer 5 showed pit-
ting after one and a half vears’ service. It was thought hy
the engineer that perhaps too much salt water had been sup-
plied, and therefore more care was taken to fill the tanks up
entirely with fresh water, which was taken in on a river at
some distance in the country. But after six months the boiler
was opened again, and the pitting showed itself such that some
means had to be supplied. In Fig. 1 the dotted lines show
where the pitting occurred, viz., on the top plates of the fire-

to compartment 4 of the tank. When feeding, this cock was
opened, thus a part of the feed water pumped back to the tank,
so that the bottom of this was always covered with water,
and no air could be taken in by the feed pumps. By regulat-
ing this cock, compartment 4 of the tank could be kept hali
filled.

So most of the ol and the air were kept out of the boiler.
The pit holes were filled up with common Portland cement, as
corroded places are most zensible.  After two months the
boiler was inspected again, but the oil and air apparently were
not the causes, for the pitting was still rather dangerons, and
it was evident that a new hoiler would be necessary, unless
the pitting could be stopped. The furnaces were alio pitted
on both sides, as indicated in Fig. 1. The cement in the pit
holes did not hold, and was all washed away. It was then
thought advisable to uwse more soda than the engineer had
applied till that time, also to supply a little salt water for
boiler feeding. The pit holes were now filled with a mixture
of crown tar and red lead,

A PEOBLEM 1M CVERCOMING PITTING.

hoxes; on the bottom of the shell, and on the tube plates where
the iron tubes were expanded in them. Also around the
fusible plugs on the top plates the corrosion was very severe.
How the tube plates corroded is indicated in Fig. 2. MNearly
around all tubes along the inside of the tube nests corrosion
took place, but within the nests no corrosion at all could be
detected, Along the path of circulation it seems to be most
SEVETE.

The boiler makers were asked how to stop the pitting, and
they recommended first, to keep oil and air out of the boiler
as much as possible, Therefore a tank was made as indicated
in Fig. 3. € is a pipe from the hot well, and the condenzed
steamn at the engine is pumped by the air pump into the tank.
Therein the water is led up and down, the oil in the mean-
time being mostly separated from the water. In compart-
meni 4 a case with fine coke was placed, with a perforated
bottom. Much oil was found floating on the water in compart-
ment 1; less in compartments 2 and 3, and in vompartment 4
scarcely any oil was visible. A is the feed-pump suction, thus
much oil, which was formerly pumped into the boiler, was
now left in the feed tank. In the delivery-valve case of the
feed pump a cock was placed, and a pipe B led from this eock

As the engineer had strong objections aganst the uze of
salt water, he tried the former means. After two months the
botler was opened and the interior found in good condition.
The boiler plates were all covered with a very thin coating;
the pit holes were still covered with the mixture, and no
black strips indicating the pitting places could be detected.
The boiler was therefore saved, and it was expected that a
large gquantity of soda would be taken on board. But this was
not done, for the chief of the service for which the hoat had
been built could not helieve that the wse of the cheap soda
would be a sure cure against the costly pitting. He thought
a box containing a certain boiler compound worth $1z.00
{£2/10) would do much better. So the boiler was treated
with the compound. But after another two months the hoiler
again showed the dangerous pitting. The mixtore in the pit
holes had protected them against further pitting, but very
many new holes had been formed,

Perhaps the manner in which the compound had been ap-
plied was not correct, but in this boiler, with this enginecr, it
could not protect the hoiler plates. The boiler has been in
use a long time now, using a generous supply of soda, and
the pitting has stopped entirely. n K
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DEVELOPMENT FOR A Y PIPE CONNECTION.

EY C. B, LINSTROM.

The conditions entering into this construction cover a
variety of pipe arrangements. Fig, T shows the axes of the
mipes in question, and in both views, plan and elevation the
axes are shown forcshortencd, For convenience in the matter
of drawing it was deemed sufficient to show the censtruction
or arrangement in this manner.

Fig. 2

SHOWING FULL VIE'W
OF PIPE CONNECTIONS

DEVELOFMERNT

The requirements of this problem are to lay out all pat-
terns for the pipe connections, congequently it 15 necessary to
draw Fig. 2. It may appear at first that the drawing calls for a
45 degree ¥ connection; that is, the two branch pipes form a
Y in a full view at an angle of 45 degrees with the axis of the
pipe 1 B. A further study of the problem, however, will fllis-
close that in the plan the projectors of the Y axis show an in-
clination of 45 degrees with the axis of the pipe 1 B. Unless
the conditions are clearly understood, difficulty in securing the
correct construction May €nsue.

The elevation, Fig. 1, shows that the Y branch and the pipe

1 B lie in the same plane, which is 45 degrees to either the
vertical or horizontal plane of projection,

Vertical pipes intersect the ¥ at its extremities. The angle
between the vertical pipes and the lege of the Y branch is
not 135 degrees, as one may suppose. A further study and a
correct solution of the problem will prove conclusively that
the angle of inclination changes between the limits of 135 and
go degrees, depending upon the angle the legs of the Y make
with the axis of the pipe 1 8. In order to make this point

FLAN
18 [+

Fig. 1
SHOWING AXES OF PIPES
IN THEIR RELATIVE POSITIONS

ELEVATION

TERM

| maT

OF THNE CONNECTION, GREATHICAL METHOND.

clearer, Fig. 3 is drawn.  The solid lines of o and & represent
a front and side view of the connection in gquestion. The
dotted lines are for demonstrating rurposes, to show how the
pipes are revalved in different positions,  Within these bounds
the angle changes according to the amount the pipe is raised
ar lowered,

Referving to o, Fig. 3, supposing one of the legs of the
Y branch is revalved around to the vertical dotted position [F.
The axis of the branch is then in the same position as the axis
of the pipe 1 8. The vertical pipe then makes an angle of
135 degrees with the pipe 1 B. Referring to Fig. 3, ¢ repre
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sents a side view of this connection and d the front or plan
view.

Revaolving the pipes around to the dotted position I, the
construction will then be entirely different, as the vertical pipe
makes a connection at an angle of oo degrees with the branch
of the Y. From the above it is obvious that in raising or low-
ering the ¥, which is simply turning the pipe upon the axis O,
governs the angle hetween the two connections 1 & and 1 4.
Any position of the pipes within the bounds of 17 and W will

soral, Referring to a table of natural sines, cosines, tangents,
etc., we find that there iz no angle given for this tangent; con-
sequently we will have to find the angle between the next
less and next greater tangent. From the table we find the
tangent of the next less angle i5 .yo7i7 — tangent 35° 107,
The tangent of next greater angle iz .7oyoo = tangent 357 17"

Their difference is egual to .Joyoo — 00043 ;

Finld e f—

F0721 — (70717 = .ooo04 equals the difference between the tan-
Then

gents of the two small angles.

'
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necessitate the drawing of a full view for its correct sclution,
ag the pipes within this limit are not shown in their true
length, There are three methods which can be used for ob-
taining the correct angles between the pipez, two of which are
graphical, while the other involves the principles of trigo-
NOMETry.

Fige. 2 and 4 represent the graphical solution, and Fig. 5
the principles of mathematics. Fig. 4 is practically the
same in nrinciple as Fig. 2, the difference being wholly in
the matter of determining the true length of line or axis
of the ¥ branch 1 4, In construction, Fig, 4 is simpler, as

e O B = Eide cppowite
A B = Side odjasent

Fig. %

DIAGRAM INDICATING MATHEMATICAL

it does not involve the drawing of so many lines. It 15 also
more practical, a5 in some instances the dimensions of the
pipe arrangement may be so great that it would be impossible
to lay the problem out on the plate.

To calculate the exact angle between the vertical pipe and
the 45 degree branch, proceed as followsz: Referring to Fig.
5 the tangent of the angle 540 will equal the ratio of the zide

BD
opposite to the side adjacent; hence the tangent = ——
AR
For caleulation we will assume the following:
BIE— 1
AR — 1414
ED I
—_— —.5eT.
AR 1.414

The next operation iz to find the angle whose tangent equals

4
— X Go = 5.5".
43
The angle of the tangent .7orz1 will then equal 35° 16° 5.5,
which is for angle .
Angle [} — 9o® — 357 16 55" = 54° 437 545"
The angle the vertical makes with the Y is then equal to
180" — 54° 43" 54.5" = 1257 26 5.5%.
For most purposes encountered in the boiler shop it will not
be necessary to work as close as the above.

& o
¥ |
3 ks
i o
A
g o
o &
Fag. &

SOLUTION,

A shorter method of caleulation which will answer for this
purpose is as follows: Given the vertical and horizontal pro-
jection of the ¥, which is equal in either case, and assuming it
equal to 1, we have, according to formula, ¥ 1 + 1 = L414,
approximately,

Referring to a table of tangents, 1.414 is given as equal to
the tangent of 50° 44" approximately; 18:° — 54" 44" = 55° 16"
approximate angle in full view between branch of Y and the
pipe 1 B

Angle between vertical pipe and Y will then equal 180° —
53" 16° = 124% 4y’, which iz approximately 1257,

CONSTRUCTION OF FIGS, 1 AND 2.

Proceed as follows: First draw the axes of the pipe 1 &
and 1 A in the elevation to the required dimensions, project
these respective sections to the plan view. At right angles to
the line 4B plan view draw the auxiliary planes or traces of
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an indefimite length. Parallel to the elevation and at any con-
venient distanee to the left, draw the vertical trace. Where
the lower horizontal trace and vertical trace wmlersect deler-
manes the axes of the traces which will be used for revolving
the axes of the pipes 1 - and 1 O around until they are in a
plane at right angles to the line of sight, and which will show
the pipes in their true length and at the required angle. Re-
ferring to the drawing it will show how this view is projected.
Upon the axes of the pipes draw the outer ordinates of the
pipes parallel to their respective axes. Where these ordinates
intersect determines the connection between the pipes. A line
connecting them will be the miter line,

The connection between the vertical pipe a, Fig. 2, and the
hranch is not shown in its true position; that iz, with respect
to the other connections, as the pipe # must be swung up until
the end view shows a true eircle, in order to be shown in its
relative position.  However, for the purpose of laving out the
patternz so that their connections will he correct, the pipes
have been arranged so that very little confusion in their draw-
ing will arize.

It will be noted at the pipe connections that elliptical sec-
tions are shown; these views represent the pipe in this manner
when viewed from above, across the bevel. To obtain such
a view simply revolve the connection around until one of the
outer ordinates will he shown upon the axis of the pipe. This
is done by projecting from the bevel or miter line at right
angles to the axis either outside ordinate until it interzects the
center line. The intermediate construction lines are then
prajected to their corresponding positions. It i= not essential
that these views should be drawn, but for bringing out the
proper relationship it was thought advisable to install the fore-
shortened sections.

DEVELOFPMEXT OF PATTERNS.

At right angles 1o the axis of the pipes draw a stretch-out
line of an indefinite length. Locate upon it the same number
of equal spaces as contained in the profles shown in Fig. 2

Through these point: draw limes at right angles to the
stretch-out line ar-pe. Dreaw the full view parallel to the
stretch-out line and project to ordinates of the pipe to their
corresponding lines in the pattern, A line traced through these
pointz of intersection determines the camber or miter line
for the connection, Add for laps and space off for rivets, thus
completing the laveut

Fig. 4 is simple in its construction. Draw a right-angled
triangle, making the base equal to AF plan view, the height
equal te X' of the elevation, the hypotenuse will he the true
length of one of the legs of the Y. The angle hetween 1 ©
and 1 A is the required angle between the vertical and Y pipe,
and the angle between AF and 1 4 15 the required one be-
tween the Y connection and the axis of the pipe 1 8.

Leaky Water Grates.

BY EL'00MO

Leaky water bars and arch tubes, as applied to certain types
of locomotives, are annoying, The writer had considerable
experience in this respect some years ago, The water bars in
many of the engines on the road gave untold trouble in the
way of leakage, particularly a type where a certain rocker
grate was used. Owing to length of furnace, the hars were
subjected to considerable torsional strain, which in combina-
tion with the weight of the fire caused frequent renewals.

The manner of securing the ends was by threading the fromt
ends and securing the rear ends with the tapered ferrules or
by expanding with the three-point mandrel. The threading
of bars was done in the machine shop by lathe hands,
as the tail stock could not be set over to give the proper taper,

Mow .

it was a case of guess worlg, and they were sure to get enough
and plenty, with poor results, as they failed to hold for more
than a very short time. This same shop did the repair work
and alse built entirely new locomotives. The details for new
work were generally talked over early enough to have things
come right, and the matter of water bars was one of the
details.

The method adopted to insure good results was as follows:

The threaded end of the bar or pipe was made with a
slightly less taper than the tap, so as to make up tight at the
end or water side. No doubt corrosion and grooving have fre-
quently been noticed in the leg about the water I::ar.rt. which
was due to poor fit at the ends, allowing water to cut in E!b-::lut
the threads. This will be found very frequently in piping
jobs where taken apart,

It is the writer's opinion, based upon past experience, that
better results will follow, as regards threaded joints, where
the male threading tools have less taper than the female
thread, standard threads notwithstanding.

THE IMPORTANCE OF CLEAN BOILERS.

At the last convention of the American Railway Master
Mechanics' Association, the committee on fuel economies re-
ported that the proper essentials of fuel economy and the
conditions ohtaining in a locomotive boiler on which that de-
pends, should be as follows: A clean boiler, whose shell, tubes,
sheets and staye and, in addition, erown bars in the crown-bar
type of baoiler, are kept frec from mud and scale; properly
drafted and good steaming engines; a good quality of fuel
praperly prepared for use; efficient operation of a locomative ;
individual fuel records; a full and fair accounting. In connec-
tion with the ahove the opinion of Mr. M. N, Forney, one of the
foremost mechanical engineers and writers of the present age,
is of interest. Mr. Forney has stated that a locomotive engine
consists of three parts, namely, the boiler for generating
steam, the mechanism for wtilizing the steam, that is, the
engine proper, and the wheels, frames and springs which con-
stitute a vehicle to enahle the whole to move from place to
place.

The first essential to be dealt with in congsidering the gues-
ticn of fuel economy is the boiler, or source of supply. Loco-
mative boilers all belong to the multi-tubular class with in-
ternal fire-boxes. At the present time, however, there are five
types of hoilers in general wse. First, the straight tube
variety, Second, the Belpaire or square wagon top. Third,
the wagon top with the wide fire-box, commonly called the
American type, Fourth, the extended wagon top type, used
somewhat extenzively on Eastern railroads, especially in the
anthracite regions, Of course, the extended wagon top, with
radial staved crown sheet, probably gives the best satisfaction
in general use.

The reason that it is so important that the zheets be kept
frec from mud and scale 15 that the heat given off by the
burning fuels may be more readily ahsorbed by the water
through the sheets than would otherwise be absorbed by the
md and scale, representing an absolute loss in heat and a con-
sequent waste in fuel, with all the other evils which travel in
the wake of boilers not properly taken care of, such as leaky
flueg, stay-bolts and fire-hax sheets, etc.

The design of a locomotive hoiler should be such as to give
as large a heating surface, both fire-box and tubes, as possible
with a large grate area, in order to provide for a slow rate of
combustion. Provision should also be made for a good, free
circulation of the water, and also to see that flanges are prop-
erly turned, so that no traps are formed for the accumulation
of dirt and scale. The care of the boiler should be closely
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looked after, both as to the proper blowing out at terminals
and on the road during every trip. This, together with a good
showing at the terminals, and proper care in their handling,
will extend their life and uszefulness and materially aid fuel
economy, The study and attention now given to locomotive
boiler design, as compared with that of some vears ago, is
marvelous,

The care given to locomotive boilers in service of all rail-
road companies will undoubtedly materially assist in the pro-
motion of fuel economy,

As to the drafting of engines; it iz a fact that ene of the
areatest sources of trouble on many railroads to-day is the
improper drafting of engines. It, therefore, goes without say-
ing that this matter is entitled to and requires constant and
close supervision and attention, since a slight defect in the
drait apparatus, which might easily escape notice, is likely to
occasion a large waste of fuel

Insufficient draft might be cauzed in a number of ways.
Firat, in the fire-box by the grates being clinkered. Second,
hy the heat of the fire not being fully wtilized by the engine
crew not heing educated up to a point of appreciating the im-
portance of the subject, or through their neglect of the proper
gesentials of fuel economy in the performance of their work.
Third, through a lack of the proper vacuum being formed in
the front end, or smoke-box, by the exhaust cteam. The
proper remedy can and must be applied if a thorough investi-
gation of the subject has located the difficulty

Concerning draft appliances, it is only necessarv to point
out that the master mechanics’ standard, if strictly adhered to,
gives most satisfactory results.

BOILER INSPECTION IN DETROIT.

Every city in the United States which has no adequate bailer
inspection laws should carefully investigate what 15 being done
in this regard in Detroit, Mich, According to Power and the
Engineer two different ordinances covering boiler inspection
are now under consideration by the Detroit City Council. The
boiler guestion in this city started from a disastrous explosion
which ocetrred at the Journal building some vears ago where
thirty people were killed. Following this accident an ordinance
was pazsed for city inspection and licensing of engineers. This
ordinance was based largely upon that in foree in Philadelphia
at the time, and proved satisfactory az a starter toward intelli-
gent supervision of steam generating apparatus. Among other
things embraced in the ordinance, however, was a clavse in
section 18 to the effect that no person “zhall have charge of or
aperate a steam boiler in the City of Detroit without license™ ;
and part of section 21, which provided that “Anyvone who shall
employ a person without a license to operate any boiler within
the City of Dretroit shall be deemed guilty of misdemeanar,
and upon conviction shall be sentenced to pay a fine not ex-
ceeding $1,000 and to undergo imprisonment in the Detroit
House of Correction for a term not exceeding six months.”
The foregoing was enacted while the public mind was in-
flamed over the great loss of life and property, and the ordi-
nance was framed in a manner to indicate that explosions
could be stopped by placing engineers in charge of boilers for
heating, power, ete., whally neglecting to provide for first-class
materials and workmanship.

When J. C. McCabe, the present chief boiler inspector, taok
office in 1g08, enforcement of the ordinance then in effect
brought such a howl from steam users, firemen, night watch-
men and others on account of the ahove-mentioned clause
that it became imperative to amend the ordinance, and itz re-
vision has since heen a leading question.

Of the two schemes proposed the Walsh ordingnce iz a

copy of the revized Massachusetts rules in their entirety, which
fixes a standard of workmanship and material. This was sub-
mitted to the last convention of Amerncan Boiler Manufac-
turers” Assaciation, held at Detroit, and approved by them.
The other, or Knowlton, ordimmance iz alse bazed largely upon
the Massachusetts rules, the principal difference bemng i the
factors of safety adopted. Adherentz of the Knowlton ordi-
nance, claiming the endorsement of the Manufacturers' As-
sociation of Detroit, hold that a strict inteérpretation of the
Maszsachuzelts rules to the city of Detroit would condemn
hundreds of boilers and impose unnecessary hardship on steam
users, and that their ordinance has been framed to meet in the
best possible manner the existing local conditions. In lien of
the Massachusetts rules they pravide a factor of safety of
4 for boilers carrving pressures not exceeding 100 pounds gage
pressure per square inch; 4.5 for boilers carrving pressures not
exceeding 125 pounds gage pressure per square inch; s for
boilers carrying pressures not exceeding 150 pounds gage pres-
sure per square inch, and & for all boilers carryving Pressures
over 150 pounds and not excesding 200 pounds gage pressure
per square inch.

Those advocating the Walsh ordinance point out that these
factors of safety unduly favor old boilers, which ought ordi-
narily to be progressively reduced in pressure according to
age, and in addition to this operate to the disadvantage of
new installations; for instance, a boiler is cited at the plant
af the Detrait Dry Dock Company thirty-seven vears ald and
built of iron plates, the bursting pressure of which is caleu-
lated at 318 pounds. Under the present ordinance, with a
factor of 4.5, 70 pounds is allowed on the boiler, Under
the Enowlton factor of 4, 79 pounds would be allowed, while
according to the revised Massachusetts rules, with a factor of
6, only 53 pounds could be carried. On the other hand, on
twenty-five boilers at the plant of the Detroit Edison Com-
pany, with a bursting pressure of 1,154 pounds, the Enowlton
ordinance, wsing a factor of safety of 6, would allow 10
pounds boiler pressure, while the Massachusetts rules, using
a factor of 4.5, give 254 pounds.

The present administration has collected a great number of
interesting data in regard to the boilers installed in the city of
Dietrait.  According to this list there are 1,673 boilers in use
aggregating a total horsepower of 170354 There are 271
boilers of unknown age, three of the oldest known being 17
years of age. Tt was discavered that one boiler used for heat-
ing had been in use for two years without a safety valve, and
in completing the list 7o0 boilers were found which had never
been listed nor had any regular examination. From the data
collected it appears that o boilers, aggregating 24,221 horse-
power, and ranging from 1 month to 14 vears of age, would
be reduced materially in pressure by the enforcement of the
Knowlton ordinance, while the effect af the Massachusstts
rules would be to reduce the pressure on a total of 67 hailers
with a nominal horsepower of %762, these boilers rnning
between 10 and 37 vears old.

The question is now being carefully considered by the City
Council, and it is expected that a decision in n.-ga:rd to the
rules will soon be made.

The situation in Detroit iz undoubtedly similar to that in
many other cities in the United States, and now that this
matter is being so thoroughly investigated in Detroit, other
cities should take advantage of the results of the nvestigations
and deliberations. The promulgation of the I\lassmcﬁusﬂts
rules has I]md a great influence towards arousing the puhlic to
a realization of the necessity of better inspection lawse and to
the proper requirements of such laws, and it i& to he hoped
that the good example set by Detroit will have a similar effect
Beiler inspection is a matter that should he provided for I-nl-
the State, but failing that much benefit will result from ade’h
quate municipal boiler inspection laws,
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BOILER REPAIRS BY ELECTRIC AND AUTO-
GENOUS WELDING.*

BY A, SCOTT YOURGER, B, 5.
ELECTRIC WELDING,

In the spring of last year the awthor visited Gothenburg
with the object of mvestigating and reporting upon  the
Swedish electric welding process mvented and patented by Ar,
0L Kjellberg, and 1t 15 now proposerd to describe the apparatus
and method of uging the same, and also to zive illustrations of
hoiler and other repairs which have heen carried ont.  Some of
these repairs were seen in operation, and several of the re-
paired botlers were personally surveyed. A paper was read
on this subject in regard to boiler repairs by Ar. H. Ruck-
Keene before the Institute of Marme Engineers, in September,
1oy, in which several excellent illustrations were given, some
of which are also here reproduced.

As 15 well known there are many methods of so-called
electric welding, which are divisible into two classes, viz.:
resistance welding and are weldmg,  The former method is
that emploved in the machines and apparatus used for welding

pipes, chaimn links, tramway rails and other purposes. These
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machines uwsuzlly form some modification of the welding ap-
paratus designed by Thomson in 1886, Arc welding 15 an
older process, having been used in 1881, The work piece was
connected with one pole of a source of current capable of
maintaining an electric are.  The other pale was a carbon rod,
held in a suitable insulated holder, directed by the operator
so as first to make contact with the work picce, and then the
proper separation was effected so as to maintain the are A
madification of this method employs a metal clectrode in place
of the carbon rod.

The are method is essentially a fusing process, and has been
found applicable in special cases for filling defective spots in
iron or steel castings, by fusing into blow holes or other spaces
small pieces of similar metal, added graduvally, and melted
into union with the hoedy of the picee by the heat of the arc.
This use of it is well known in this district,

Al welding with carhon electrades is liable to give material
too hard, as particles of the carbon are absorbed by the malten
iron, and this, in conjunction with other practical difficultics,
has prevented much progress from being made along these
lines.

Theze difficulties, however, have been overcome by Mr, O
Kjellberg, whose apparatus for arc welding haz given most
excellent results and has led to the formation of three separate
welding companies in different districts of Sweden, COne of
these has its headquarters at Gothenburg, where many of the
repairs to be described were carried out.

In arranging for his visit, the anthor asked Mr. Kjellberg
if his company would weld up a pitted or defective plate cut
ot of an old boiler, and while this was readily agreed to, it was
" * From a paper on “Steamship Repsirs by Electric and Autogenous

Weldine," read before the Institution of Engineers and Shiphuilders,
in Scotland, Fehroary, 1910,

stipulated that the plate would have to be sent over to the
works, as Mr. IKjellberg said: “A pitted boiler plate is not to
be found in any vard on the river, as we now mend all pitted
Loiler plates in place by our process.”

This difficulty was got over by getting & number of test
pieces to represent defective plates repaired by this process
and testing them against the original plate. The pieces were
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welded in the author's presence, brought back to Glasgow,
and tested in one of the local steel works. The results will
be given later.

The apparatus in uze at Gothenburg was installed on board
an old barge which could be towed alongside any steamer
requiring repairs. 1t contained a complete welding outfit, with
sufficient cable to pass on board the steamer and long enough
to reach inside of the boilers if necessary. The cables were in
duplicate, so that repairs could proceed at two places at the
same lime, The harge. or foating workshop, was about 8o
feet in length by 2o feet in breadth, fitted with a small marine
type of boiler, which supplies steam to a de Laval turbine
driving two direct-connected dynamos and exciter, and ex-
hausting into a jet condenser,

The turbine made 12,300 revolutions per munute, and the
dynamos 1,250, The voltage could be varied from so to 120
At the fore end of the barge there was a workshop having an
anvil and vise benches, and generally suitable for carrving out
small repaire. There was also a steam-driven air compressor
for supplving compressed air to pneumatic tools, which were
uzed for preparing the surfaces for welding or dressing off
after the operation.

This description of the apparatus will apply equally to the
others, except that the one at Stockholm is self-propelling, and
the engines which drive the propeller are disconnected on ar-
rival, and are then used for driving the dynamos. This makes
a very complete and useful arrangement.

The anvil block 1s a slab of steel 101: inches wide by 214
mches deep, laid across two wooden trestles, Fig, 1. and the
negative terminal from the dvnamo iz clamped to it, as shown
at £, The positive pole is the holder, and is held in the left

hand of the operator. The handle, of course, is insulated, and
the current passes throungh the tongs in the jaws of which the
steel rod nsed for welding is held. This rod is about 3/16 inch
in diameter, and 1= specially prepared, being coated with a sub-
ctance, the composition of which is secret, but which appears
to be of the nature of a flux. The operator, whose right hand
iz frec to nse a hammer, must be provided with spectacles
having dark colored glass,

The operation of welding cne of the test pieces was as fol-
lows: The edges to be welded were chamfered, and the two
picces were then laid on the anvil block, as shown in Fig. 1,
and secured in position at poimts A, B, C, [? by welding a small
part of each to the anvil block, much in the same way as one
would use sealing wax on paper. This operation was very
quickly performed and Jid not last more than a minute. The
rod was then touched against the point to be welded, and on
being withdrawn a switable distance an arec was formed, pro-
ducing intense light and heat. The point of the rod was
raised to welding heat and pressed against the work, which had
also risen to welding heat. A drop of the rod adhered, and
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after withdrawing the rod the part was well hammered. The
repetition of this process completed the welding of the test
pieces, which lasted about twenty minutes. It was then
rotighed down by the pneumatic tools and finally machined for
testing.

The description of this work has bheen given with some
detail as it applies generally to the welding process,

The test pieces showed that the tensile strength of the re-

g,
NNt s

paired plate is nearly equal to the original, but the elongation
iz anly about one-third of the original. The bending test was
carricd out with the treated portion on the outside of the bend,
and the radius of the bend was the thickness of the plate. The
test was fairly good, but the metal showed a tendency to erack
similar to the unannealed sample on the table,

It was subsequently discovered that infersor material had
heen used in these welds, and this, no douht, accounts for the
poor elongation,

Test pieces were made by building up the entire piece by
small amounts of welding metal melted by means of the arc.
An interesting feature in the results 15 that material can be
produced of varving degrees of hardness.

MWone of the specimens were annealed except one, and the
annealing had a most marked effect in reducing the elastic
and vield point streszes and increazing the elongation and
contraction of area,

In building up metal on a slab or plate the welding heat is
eaid to penetrate only 03 inch into the material, and the tem-
perature of the arc can be regulated to suit the work from z.000
to 4,500 degrees F., partly by apparatus connected with the
dyvname and partly hy the coating on the rod. Of course, the
heat is gradually conducted away, but it is generated so rapidly
that while a portion is at welding heat it is possible to touch
the plate 3 to 4 inches away.

Some trials were made in the author's presence, and interest-
ing results were obtained. In making good a leak between the
lap of two plates, as in boiler work, it is usual to add a fillet

of iron, as shown in Fig. 2. This was done at the rate of 11
inches (o 214 minutes. In butt welding the edges of the plates
to be joined are chamfered. as shown in Fig. 3, and the work
cangiats in hlling vp the nght angled groove thus formed. A
practical rate of working for a plate of 34 inch thick was found
to be about 10 feet per hour. The current required was 13.5
kilowatts at go wvalts, and 150 amperes.

Following are illustrations of repairs effected by this methaod,

and it will be seen that a great varicty of work is possible:

Several of the boilers here shown were examined after
having been at regular work, in some cases over two vears
since the repairs were carried out. Leaky seams had been
made tight, thin parts filled up, and, generally, their condition
supported the claim of the welding company to have in-
definitely prolonged the life of the boilers.

Fig. 4 shows repairs to the front plate of a marine hailer
which was wasted by leakage in way of the manhale and lower
circumferential seams. Trouble is freguently experienced by
leakapge in this way which often necessitates extensive repairs.

Fig. 5. This sketch illustrates repairs to the inside edge of
the fire-door of a vertical donkey boiler,

Fig, 6 illustrates a part of the tube plate of a bailer. This
plate was laminated, and formed a blister which cracked,
owing to the heat not being conducted away. The hlister was
cul away. as shown, and filled up by the welding praocess. The
lamination extended beyond the part cut out, and a number of
rivets were inserted to keep the surfaces in contact.

Fig. 7. This shows the front end of the marine boiler where
the lower part of the circumferential seam was level with the
floor, and becawse badly wasted by leakage from the manhale
door and damp ashes. Repairs were executed in Chetober,
1906, and since have given entire satisfaction, The boiler
carries 160 pounds pressure, and has heen in constant use since.

Fig. 8 illustrates a hoiler of the steamship Alice. This
boiler is double-ended, and the furnaces were renewed as
shown, and afterwards leaked badly at the back seams over
the fire. The welding process was applied round the top half
of these seams and the trouble effectually cured.

Fig. o shows a furnace of the Adamson ring type, which had
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cracked, no doubt on account of overheating, due to accumula-
tion of dirt. The cracks were repaired by screwed pins, which
proved unsatisfactory, and by leaking caused corrosion of the
adjoining plate.  In June, 19o6, these ping were removed, and
the cracks filled up by welding, the adjacent thin parts being
thickened at the time. The furnace has since been absalutely
tight.

FIG. 7.

Fig. 10 shows a marine type of boiler, with two furnaces and
a common combustion chamber. The back furnace seams were
entirely ruined by leakage and calking. The plating round the
rivels in some places was altogether gone, and several cracks
extended through the furnace plate. On the left 15 a view
of the repairs seen from the furnace, and on the right from the
comhbustion chamber. Material was added for a distance of
about half round each furnace, as shown, A patch on the
bottom, which had cracked, was also welded up. This boiler
was tested with hydraulic pressure to 180 pounds an completion
of repairs in 19035, and has since given entire satisfaction.

Fig. 11 shows what can be done by this method in the back
end of a boiler. The illustration is that of the donhle-ended
hoilers of a well-known Swedish pazzenger vessel, The hoilers
are eighteen vears old, and five or #ix years ago had extensive
repairs carried out to the saddle plates and combustion cham-
hers, These repairs gave trouble by leakage at the landing
edges, and were then rtepaired by the welding process, as
shewn, All the edges of the patches showing leakape were
dealt with, as well as many rivets and local corrosions. The
length of the landing edges treated im this way was over 8o

fect. Six months after completion the repairs were surveyed

by the Board of Trade in London, and the boilers were tested
by hydraulic pressure, and special satisfaction expressed with
the work. These boilers have since been regularly examined
by Lloyd's surveyors, and the repairs have given complete
satisfaction,

The next two illustrations refer to repairs carried out on
the original boilers of the steamship Zelos, a vessel twenty-

Caarey wusEan
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five years ald. These repairs were done about three years ago,
and when examuined last vear were found in good order, and
the seams were apparently quite tight, The circumferential
seams at 1the bottom, both back and front, had been welded, as
shown, The veszel retains her class in Lloyd's Kegister.

Fig. 12 illustrates the starboard boiler front plate of the
steamship Zelos, and Fig, 13 shows the port boiler back plate
of the same vessel.

The foregoing illustrations instance some repairs to boilers,
but the method can be applicd to almost all other boiler re-
paira; cracks can be filled up in furnaces, manholes can be
restored where wasted, and leaky rivets and pitted holes made

raod,
B AUTOGENOUS WELDING.

The second method of repair to which reference has been
made 15 the oxy-acetvlene process of welding, or, as it is called,
antogenous welding,

This method, as far as it applies to ship repairing, appears
to have originated in Genoa, but its advantages were quickly
recognized in France, and its use soon extended over the whale
country. In this connection, Mr. A. le Chatelier, chief engineer
of the French navy, says: “There iz not in France at the

pregent moment a zingle boiler-making or mechanical engi-
neer's workshop of any importance which does not make unse
of autogenous welding, and no new working process has ever
found general adoption 2o rapidly.”

Acetvlene, which is represented chemically by the symbaol
C: Hy 12 what 15 known as an endothermic gas, that s to zay,
it 12 one of those bodies whose formation is attended with the
disappearance of heat. Such bodies are nearly alwavs found
tn show considerable violence in their decomposition, as the
heat of formation stored up within them is liberated as zensible
heat. A great future was expected from the use of this gas,
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as an illuminant, as when compressed into the liguid state it
occupied 17400 of itz bulk. However, several fatal accidents
attended its nuse in this way, and the matter was carefully in-
vestigated. It was found that if liquid acetvlene in a steel

bottle was heated at one point by a red-hot platinum wire, the
whole mass decompozed, and tremendous pressures were gen-
These pressures

erated such as no eylinder could withstand.

rra. 110

amounted to from 71,000 to 100,000 pounds per square inch.
Other experiments were made, and the storage of the gas in
a ligquid form was found to be attended with danger, 5o that it
iz mow prohibited, It is, however, readily soluble in certain
liquids, of which acetone absorbs 31 times its own volume, g0
that a porous substance soaked in acetone and confined in a
steel bottle can be used for storing it. Thiz method of storing
it has been sanctioned, and steel cylinders can be obtained
which contain Io times their own volume for every atmosphere
of pressure. The usual pressure is 1o atmospheres, so that the
cylinders contain o0 times their own volume,

The plant required for welding consists of a number of

] g 12,

blow-pipes of different sizes and a supply of compressed oxy-
gen and dissolved acetylenc. These gases can be obtained on
a commercial scale, under a pressure of about 10 atmospheres,
in steel bottles with the necessarv regulating apparatus, pres-
sure gages, etc. These items, along with a supply of rubber
tubing and small fittings, comprise all that is required for
what iz known as a high-pressure welding plant. This appa-
ratus is used in steamship repairs, though a similar welding
plant iz also uzed in fixed installations, in which the acetylens
gas 18 generated as required and taken at a low pressure from
an ordinary gas holder.

The temperature of the oxy-acetvliene flame iz given as
about 6,300 degrees F.. which is above the dissociation tem-
perature of steam (about 5,150 degrees F.).  The result is that
a zone of free hydrogen surrounds the flame at its point of
highest temperature at the nozzle of the blow-pipe, and ren-

ders it switable far many operations which would otherwise
have to be carried out by more costly means.

The methad of using the apparatus is as follows: The

oxygen and acetylene gases are passed through the regulators
and hrought to the nozzle of the blow-pipe. The acetylene is
first lizhted and the oxygen gradually screwed on until the
on the burner.

pecessary white tip is obtained When the

BTG Trbe am
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blow-pipe is working properly the flame is almost colorless,
except for the white cone, which varies in size with the blow-
pipe. The pressure of the acetylene gas passing to the nozzle
15 about 535 pounds per square inch.

The operator holds the blow-pipe in one hand and applies
the flame to the part of the work to he welded, which is thus
raised to a welding heat. In the other hand he holds a thin
rodl of iron or mild steel about 3716 inch in diameter, the end
af which 15 held in the flame and is sgon fused. A drop of the
metal is melted off and attached to the part under repair,
and this process 15 continued until enough material has been
added to make good the defect.

The nature of the repair requires to be carefully considered
in every case, as the thickness of the plate materially in-
fluences the time required to reach welding heat. In this
respect there is a great difference herween the electric and
the oxy-acetylene methods. In the former case it was found
possible to attach the test pieces to the anvil block by welding
a small spot on each side, an operation very quickly per-
formed. In the latter case this would be impracticable, as both
the test piece and the anwvil block would require to be raised
to welding heat.

Building wp metal on a thick slab cannot be done with the
oxy-acetylene method without a preliminary heating, and prob-
ably a large portion of the slab would require to be kept at
welding heat,

The reason for this appears to be that although the tempera-
ture of the oxy-acetyvlene flame exceeds the melting point of
steel, the heat is to some extent dissipated, is rapidly conducted
away by the metal itself, and is also cooled by air currents, zo
that a heavy scction being welded by this method requires the
heat of a forge fire, Tt iz not quite clear what is the precise
action which goes on, but the electric arc appears to concen-
trate the heat at a point, whereas the effect of the acetylene
flame iz spread over an area.

An experiment was made by the author to test this point.



108

THE BOILER

APRIL, 1920,

MAKER

The largest size of oxy-acetylene burner was held for three
minutes on the anvil block, which never reached welding heat,
but the block quickly got too hot for the hand at a distance of
12 inches.

In boilers the plates are not very thick, and this methad can
be wsed to effect repairs similar to those already illustrated.
The edges of the plate to be welded require, of course, to be
chamfered, so as to form an open groove to the bottom of

Fio, 14

which the flame can penetrate. The results of test pieces show
that the reduction in tensile strength varies from 19 percent to
4o percent, and in elongation from 57 percent to nearly 3o
petcent.

Test pieces submitted to bending tests also were unsatisfac-
tory. Other test results have been published which are much
more favarable, but it has been thought well to record those
actually obtained at this time.

Many of the illustrations already given of electric welding
would serve for the oxy-acetylene method, but it has been
thought well to give a few cases actually carried out by the
latter method.
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OETACETYLEME WELDS

Fig. 14 shows repairs to the plate in way of the furnace door
of a vertical donkey boiler. It was found that the plate, where
shaded, had hecame very thin, due either to the original stamp-
ing of the plate or to corrosion. The oxy-acetylene method
was adopted to thicken up the thin part, and was successfully
applied over the whole area shown. The thickness of the
plate wag increased in places by nearly 3y inch,

Fig. 15 illustrates repairs recently carried out in this dis-

trict to the main boilers of a large passenger steamer, The
right-hand view is taken from the combustion chamber back
looking towards the fromt of the boiler. It shows that the
tube plate on which the fange of the furnace has been riveted
has eraclked in many places, and in two instances these cracks
extend through the rivet holes beyond the flange of the fur-
nace. All the cracks were first cut gut by a deep V groove,
which was then filled up in the way already deseribed, and a

FIo. 15,

very satisfactory job was made. In similar cases where cracks
are more numerous it 15 sometimes found better to cut away
a piece of the plate altogether and weld in a new piece.

Fig. 16 shows repairs carried out to the main boilers of the
steamship Monlouya at Marseilles, in July, o8, A portion
of the front plate and five gaddle plates were renewed as
indicated.

Extensive repairs are frequently carried out at Marzeilles
and other continental ports, which are almost startling to those
hearing of them for the first time, In several cases furnaces
have been renewed in which the saddle plates, being flanged
up on the fire side of the tube plate, would not go through the
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hole on the front plate. In these cases the saddle plate was
cut off the new furnace in two pieces, and welded on again
after the furnace was got into position. In other cases the
entite lower front plate has been cut out of the boiler and
renewed by welding.

It 1z elaimed that the oxy-acetvlene method of welding re-
stores the parts to their original condition. That this cannot
be the case iz evident from the faet that, the composition of
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the material used for welding is frequently not the same as
that being welded. Again, unless very ckilfully carried out
the weld is not so reliable as could be wished, the material
becoming very brittle and having little elangation.

Evidence of this iz found in the tests in which hoth the
tensile strength and elongation were far from satisfactory. It
thus appears that thiz method should only be made use of in
cases where the part repaired is not subject to tensile stresses,
and if this rule is adhered to, there need be little hesitation in
adopting it. It is, of course, absolutely necessary that the men
using this process should have been carefully trained for some
months before undertaking responsible work.

Comparing the two methods, it may be pointed out that the
test rezulte from the clectric welding are more faverable, and,
therefore, it 13 considered that the first-named process could
be used in caze: where the oxy-acetylene method would be
inadmissable. Before accepting thiz, however, it would need
to be established that the results obtained in the testz could
e reproduced regularly in actual work, and this could only
be the caze where both the material used and the method of
using it were standardized and capable of simple application.

Leaving out of account, however, those cases where the
material i3 subject to tensile or compound stresses, there re-
main very many instances in steamship repairg, in which theze
methods could he safely and profitably used,

I many instances repairs could be carried out in a mere
fraction of the time required by the older system, and the
cost at the zame time proportionately reduced. The enormous
advantage of thiz to the shipowner, who loses the use of his
ship while under repair, and to the shipowners and under-
writers who pay the hills, will be admitted by all acquainted
with steamship repairs,

EXPLOSION OF AN AGED AND DEFECTIVE SAWMILL
BOILER.

One of the most disastrous and needless of the recent boiler
explosions occurred Feb. 10 in a sawmill at Crump, Mich.
The exploded hoiler was old and defective, and was being
operated under conditions which no  intelligent inmspector
would have permitted. The accident emphasizes again the
great need for State supervision over the construction and
inspection of steam boilers., Accidents such as these are
a disgrace to the community in which they pecur, and are
indicative of criminal negligence on the part of the law
makers of the State, who could, by the enactment of =uit-
able hoiler inspection laws, prevent practically all such dis-
asters. Mr., J. C. McCabe, chief boiler inspector of the
city of Detroit, sends us the following synopsis of a report
which he made to the State Labor Commissioner regarding the
explosion ;

The exploded boiler was built from a poor grade of iron,
and appeared to the writer to be between thirty and forty years
old. It was 54 inches in diameter and 16 feet-long, and was
made up of three courses of two 5/16-inch iron plates to each
coirse. The steam dome was 24 inches in diameter and 30
inches high, and was located on the top of the second course,
and 2 inches back of the girth seam joining the first and zecond
cotirses. The manhole ring was made of cast iron, and was
lacated 6 inches back of the steam dome opening.  The baoiler
had new steel heads within recent years, and held fifty-four
3%i-inch tubes. There was an old crack about 4 inches long
in front of the steam dome, which has been drilled and filled
with screw plugs to stop leakapge.

The initial rupture occurred through this plugged crack,
and ran around the flanging of the steam dome and the strip
of metal between the manhole and the steam dome openings,

and extended along the girth seams on the rear course, and
sheared the rivets in the longitudinal seams in some places
and in others the plate parted between the rivets. The whole
of the middle course and lower half of the rear course opened
up and lay flat on the ground where the boiler stood. In fact,
the cast iron pedestal supporting the boiler in the rear was
forced through the sheet by the viclent reaction of the steam
expanding against the atmosphere. The upper half of the rear
course, with the segment of the rear head, was thrown to the
rear of the hoiler setting. The front course was torn {rom the
others, and also was separated at the longitudinal seams, and
the upper half was carried with the steam dome attached about
4uo feet forward and to the right of its original position. The
lawer half of the course, with its portion of the tube sheet,
was carried about 25 feet directly ahead of its original posi-
tion. It was this portion which struck and killed the seven men,

The follawing will outline the conditions existing under the
operation of this boiler:

1. The boiler was of great age, and showed much internal
and external corrosion,

2. The boiler had been vsed under excessive pressure.

3. The metal in boiler was of poor guality.

4. The safetv valve was too gmall for safety, being only
1%y inches in diameter.

5. The plate in the boiler was badly crystalized.

6. The boiler was used at pressures from go to 120 pounds.

7. This boiler, if new and in good order, would only be
considered safe at 6o pounds,

8. The death of the seven victims makes an clogquent appeal
far State boiler inspection.

g. There are more lives lost in Michigan each year than
in the whale German Empire due to boiler explozions.

0. The explosions and loss of life iz twenty-zix times as
great in the United States as in Great Britain and Ireland.
Should this condition be allowed to continue?

BOILER EXPLOSIONS DURING 1909%

We present, herewith, cur nsual annual summary of boiler ex-
plosions, giving a tabulated statement of the number of ex-
plosions that have gpeeurred within the territory of the United
States {and in adjacent parts of Canada and Mexico) during
the vear 1009, together with the number of persons killed and
injured by them. As we have repeatedly explained, it 13 diffi-
cut to make out accurate lists of boiler explosions, because the
accounts that we receive are not always satisfactory; but we
have taken great pains to make the piesent summary as nearly
correct as possible, It is based upon the brief accounts that we
have published in our regular lists in The Locomotive during
the past year. In making out those lizts it i our custom to
ohtain several different accounts of each explosion, whenever
this is practicable, and then to compare theze accounts dili-
gently, in order that the general facts mayv be stated with a
conziderable degree of accuracy. We have striven to include
all the explosions that have occurred during 1909, but it is quite
unlikely that we have been entirely successful in thiz respect,
for many accidents have doubtless occurred that have not been
noticed in the public press, and many have doubtless escaped
the attention af our numerous representatives who furnish the
accounts. We are confident, however, that most of the boiler
explosions that have attracted any considerable amount of
notice are here represented,

The total number of hoiler explosions in 1909, according to
the best information we have been able to obtain, was 550,
which is the greatest number we have ever had occasion to

* From The Lecomotive, published by the Hartford Steam Boiler In.
spection and Insurance Company,
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report in any one year. There were 470 in 1908, 471 in IgO7,
431 n 1906, and 450 in Igos. But while the number of ex-
plosions wag greater this past year than ever before, we note,
with pleasure, that the number of deaths was less than it has
been for any vear since 1904

The mumber of persons killed by boiler explosions in 1909
was 227, against 2B1 i 1908, 300 in- 1007, 235 in 1906, 383 in
19035, and 220 in 1004 : and the number of persons injured (but
not killed) in 1000 was 422, against 331 in 1908, 420 in 1907,
467 in 1906, 585 in 1005, and 304 in 1904

The average number of persons killed per explosion during
gog was 0413, and the average number of persons injured
{but not killed) per explosion was 0.767. The average num-
ber of persons that were either killed or injured per explosion
wae therefore 1.180,

The statistics herein given for the yvear 1gog, taken in con-
nection with those given in The Locemetive for Janunary, 1900,
show that for the period included between Oct. 1, 1867, and
Jan. 1, 1010, we recorded 10601 boiler explosions, these being
attended by the deaths of 11,111 persons, and by the more or
less serious injury of 16,056 others.

It will be noted that the table gives the number of explosions
in April, 1000, as 35, whereas the number actually reported for
that month, in our list as printed in the issue for October last,
was 36. The change is made because, as noted elsewhere in the
present number, we have learned that item No. 161 in the
Oictober izeue should have been excluded from the list,

During the year 1000 there were many very serious explos-
ions, but we are glad to be able to record that there was none
in which the loss ef life approached the appalling total that
characterized the great explosion at Brockton, Mass, in 1ges,
or the one on the United States gunboat Bennington in the
same vear. The worst boiler explosion of 19og, so far as loss
of life and injury to person is concerned, was the one that
oceurred n Denver, Col,, on June 15, By thiz explosion zix
persons were killed, and six others were more or less seriously
injured.

SUMMARY OF BOILER EXFLOSIONS FOR 'IE"_IQ.

Number of Persons FPersons  Total of Killed

MoxTH Explosions. Killed. Injured. and Injured.
AfiuAry Bl 14 a9 B3
ebruary o I 11 a7 4R
March ............ 37 14 o4 40
T | R e TR T, 12 T a0
1L L e R 40 a1 22 (%
O e 58 14 L il
L1 T N e A 11 19 30
AUgust ...iaaes 24 a5 1] Ea
September ©....... 40 14 42 il
{87 T ] T R s A an 42 43 0
November .00 vnnne 54 10 40 1]
December ....... 47 28 a4 [
Tatals vy 550 28T 422 L1 H

The tatal lose of property from boiler explosions during the
vear was very large, although we have no complete figures re-
lating to it. In the Denver explosion, just cited, the immediate
damage to property was estimated at $6o000, and the total
loss, including damage to wire service and equipment, and
threugh failure to supply power in accordance with contracts,
was said to be $zoo0o0. In the explosion at the plant of the
Pahst Brewing Company, Milwaukee, Wis., on Oct. 25, the
property damage was estimated by the owners to be in excess
of 3114,000; and we are credibly informed that the explosion
at the plant of Radcliffe Bros, of Shelton, Conn,, on Dee. 1,
damaged property to the amount of $250,000. The total value
of the property destroyed by these three explosions alone was
thus estimated to he $564.000. Other very disastrons explosions
of the year might be included, if our purpose were merely to
make as impressive an exhibit as possible. Thus on Dec, 24
a locomotive boiler exploded at Shawnee, Okla., causing a
property loss reputed to equal or exceed $roo000; but we have
not included this large sum with the three that are mentioned

above, because we are not equally well informed as to the
accuracy of the estimate.

SUMMARY OF BOILER EXPLOSIONS FroM I886 T0 1900, INCLUSIVE

Number of Persons Persons Total of Killed
Explosions. Eilled. Injured, and Injured.
185 264 314 GEE
198 284 AEE G52
Z46 231 505 536
180 an4 413 TEY
226 244 851 505
26T el i 371 B34
260 T8 442 T4l
316 any 585 712
a6z 5351 472 B3
355 374 519 EB3
6 . 382 529 #11
60 308 528 a2d
3E3 a4 a7y a0l
263 20E 458 Thi
73 268 S20 788
423 212 46 853
20l 304 [ 282
3E3 283 522 815
301 220 304 614
i 3E3 GEG Q68
431 235 467 7Oz
471 200 420 T
T ZE1 631 812
550 2o7 422 G445

FEATURES OF THE MANNING BOILER.®

BY 5. F. JETER.

The recent explosion of a Manning boiler, the first and only
one which has failed disastrously in the twenty-one years that
the type has been in existence, has caused so much discussion
of this boiler generally and of special features of its design.
that an article upon the subject by one who has for some time
been identified with its inspection, design, making and opera-
tion, will be timely and perhaps interesting.

Fig. 1 illustrates the general construction of the boiler very
clearly, and is a part sectional view; it will be noted that the
shell portions of the boiler which are subjected to the greatest
strezses are entirely removed from contact with the furnace
gases, and these plates can nmever be subjected to a temperature
higher than that of the steam. This type of boiler is prac-
tically immune from explosion due to low water, for when the
water level reaches a dangerous point, warning is usually given
by the collapse of a tube, or if this does not occur, due to a
rapid fall of water level, as would result from the opening of
a blow-off cock, and the water reaches a point low enough for
the crown sheet to he affected, the small amount of water left
in the boiler renders serious explosive effect practically impos-
gible, Twao such explosions due to lack of water, of which the
writer has learned, failed to move the boilers from their
foundations ; and there have been numerous instances of low
water in this type of boiler without serious resulte.

The firm support of a boiler 15 one of the necessary features
conducive to fafe operation, and this is accomplished in the
Manning tvpe without relyving upon the uncertain support of
setting wallz or the requirement of expensive structural work;
far all that is necessary is a firm foundation upen which the
cast iron base mayv rest. If a brick basze iz uzed, as is fre-
quently the case, there is required about 20 inches of brickwork
ahove the floor ling; this brickwork is in reality a part of the
foundation, and is in no way exposed to the heat from the
furnace, The method of support relieves the boiler of prac-
tically all strains due to expansion, except such as may be pro-
duced by connections to the steam pipiing ; this class of strains,
however, is common to all types of boilers. The shell sheets
of the Manning boiler being away from contact with the fire,
permit the nse of practically any thickness of shell necessary
for high pressurez, and this type of boiler can be constructed
suitable far 200 pounds or mere in capacities up to 300 horse-
power. The heat-transmitting surface may be made of prac-

* From Fower and the Engincer.
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tically uniform thicknesses regardless of the size of the boiler.
The usual thickness of furnace sheets is 3 or 7/16 inch, and
the tube sheets are 7/16 to 0/16 inch thick. The most sensi-
tive portion of this boiler is the crown sheet, which receives
the direct heat of the furnace and contains as many expanded
Joints as there are tubes in the boiler; fully go percent of the
operating troubles that have been experienced with this boiler
have been due to leaking tube ends.
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FIG. 1.—FART SECTIONAL VIEW OF MANXING RODILER.

The early designs of the Manning boiler had the ogee flange
down near the crown sheet and handholes in the barrel of the
boiler, as illustrated in Fig. 2. This did not permit proper ac-
cess for cleaning the crown sheet, and was soon changed, the
handhales being placed on a line with the crown sheet by
raising the ogee flange and locating these handholes in the
outer sheet of the furnace, as illustrated in Figs. 1 and 5. The
Bigelow Company, of New Haven., Conn., who have been
among the foremost builders of this tvpe of boilers, early
recognized the importance of being able to properly reach all
portions of the crown sheet for cleaning and inspection. They
devised a system of handholes, properly remfarced, and located
around the crown sheet in such a manner that each tube aisle
in both directions at right angles to each other could hbe

FIG. 2, —0RIGINAL DESIGH OF MANNING BOILER, HANDHOLE TH DARREL.

reached. Fig. 3 illustrates in plan the relative positions of the
handholes and tube aisles. Constructed with this cleaning
device, the Manning botler may be operated on any reazonably
good feed water with entire success and safety, if proper care
iz used in removing deposits of scale-forming matter that
tend to collect around the lower ends of the tubes and on the
crown zheet.

The tube ends, and particularly those at the crown sheet,
should be well beaded over on this sheet, as overheating from
scale deposits or ather causes tends to loozen the tubes in the
crown sheet, and proper beading over the ends prevents the
pulling out of tubes in this condition until attenticon is at-
tracted to them by leakage and they can be expanded. The
proper beading of the tube cnds also preserves the physical
characteristics of the metal in the projecting ends of the tubes.
A recent accident at Manchester, N. H., which was the first
serions explosion of this type of boiler, was probably due,
secondarily, to a failure to take the precaution of beading over

the tube ends against the crown sheet,
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FIG, $.—LlOCATION OF HANDHOLES AMD TUNE AISLES IN THE HIGELOW
CLEANING DEVICE.
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While the design of the barrel above the ogee flange is the
same as this boiler as required for any eylinder of similar
diameter for withstanding internal prezsure, the design of the
outer furnace shell is not of the same nature. The only portion
of this outer furnace shell which requires its thicknéss to be
based on the diameter is the short section ahove the stay-
bolted surface. The force tending to rupture two cylinders af
different diameters which are strongly stayed to each other by
pressure applied in the annular space between the twea, de-
pends upon the eross-sectional area of the space, and is entirely
independent of the diameter. The portion of the construction
is illustrated in Fig. 4. The force tending to separate the
plates is the area of the sheets in the cross-hatched portion,
times the pressure, and is resisted by the four plates, the

51 O R

FIG. #.—AREA AGATHET WHICH FRESSURE ACTS TENDING TO RUFTURE TWO
CYLINDERS STAYEBOLTED TOCETHER.

inner and guter plates heing in tension. On account of the
above facts the furnace plates along the stay-bolted surface
may be made as thin as will admit of proper staying strength;
for the same reason: almost any form of joint that can be
made tight is perfectly safe for connecting together the sheets
along this section of the boiler. Above the stay-bolted section
the diameter becomes a factor in the determination of the
strength, and this part should be designed along the same lines
as the other cylindrical portions of the boiler,

It has been customary, on account of the requirement for
strength of this upper portion of the outer furnace sheet, to
make the entire sheet of suitable thickness for its diameter;
this eonstruction imposes rather severe conditions on the stay-
bolts, for it prevents any Hexibality of the sheet (due to its
thickness) at the outer ends of the stay-bolts, which greatly
adds to their liability to break at the connection to this thick
sheet. The writer has modified the design by substituting a

FIG. H.—THIK GUTEE FUEXNACE SHERT WITH SECTION ABOVE STAY-BOLTS
REIN FORCED.

i
e— Omter Farnace Shest
- e

P

Fig, §.—ORIGENAL FOEM OF OGEE RING.

thin outer furnace sheet and reinforcing the portion above
the stay-boltz with a continuous strap, this strap being made
integral with the outer furnace sheet by rivets passing through
the two plates at frequent intervals. Fig. 5 illustrates this
form of construction,

The ogee flange was originally intended to serve as an ex-
pansion joint between the upper and lower portions of the
bailer, the idea being that the variations in length between the
tubes and shell, while the boiler was in operation, rendered
guch fexibility at this point imperative. The first boilers of
this type built had thin ogee sheets with short radius bends
and relatively long, flat surface, as illustrated in Fig. 6. This
form was, however, later abandoned for the form illustrated
in Fig. 7, which was made a true ogee curve with the radii

FIG. T.—1MPROVED DESIGN OF OGEE RING.

meeting at the center and eliminating all flat surface; the
sheets were also made very much heavier than in the original
design. The reason for this change having heen made was on
account of the tendency to develop cracks in the ogee sheet
about at the point indicated at 4 in Fig, 6, It was assumed by
some engimeers that these cracks (which were evidently
formed by the flexure of the metal) were produced by dif-
ferential expansion between the shell and tubes, the ogee
having been thought necessary to care for this kind of action.
Measurements were made while raising steam to demonstrate
this to be a fact; however, practically the same variations as
were found in such tests were reproduced, by a simple applica-
tion of hydrostatic pressure, without the slightest temperature
changes being involved, and investigation disclosed the fact
that the steam preszgure on the bottom of the flat surface of the
first design of ogee, as illustrated in Fig. 6, together with the
thinness of the material, was responsible for the eracking; and
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it was effectwally remedied by the new form and thicker
material, as shown in Fig. 7.

Reasoning might have been applied in the first place to indi-
cate the improbability of the differential expansion between
the shell and tubes causing any considerable movement in the
ogee flange. In the first place it is very doubtful if there
exists an appreciable amount of differential expansion between
the tubes and shell, except in the act of raising steam, and as
will be noted from Fig. 3 (which is drawn to scale for a
1j0-horsepower boiler) there iz considerable flat surface be-
tween the flange of the fire sheet and the outer row of tubes,
and it is evident that a crown sheet 14 inch thick and with the
amount of overhang shown, would not be capable of offering
sufficient resistance to the thrust of the tubes to produce any
appreciable movement in the plate forming the ogee ring, or,
in other words, the flexibility of the outer edge of the crown
sheet must have been greater than that of the opee flange, even
with the form first used. This portion of the crown sheet
affords ample flexibility, as has been thoroughly demonstrated
by the thousands of boilers in successiul operation, with prac-
tically rigid ogee connecting plates,

The principal advantage derived from the ogee construction,
as used in the Manning boiler, is a slightly increased furnace
area, without a corresponding increase of diameter or weight
of the barrel portion of the boiler; this pain in furnace area is
of considerable advantage in the large-size boilers, the ratio
between the grate and water-heating surface (using 15 or
16-foot tube lengths), range from 1 to 47 in & 130-horsepower
botler to 1 to 50 in a joo-horsepower size; sizes above o0
horsepower are generally arranged with a brick furnace, and
are usually mechanically stoked, this arrangement permitting
practically any ratio between grate and heating surface de-
gired, and also admits of increasing the tube lengths to 20 feet.

A tube diameter of 214 inches has been a standard with the
Manning boiler, and no other sizes have ever been tried to the
knowledge of the writer.

OPERATIVE FEATURES,

All eritics of the Manmng type of boiler, az well as other
types in which the furnace iz surrounded by water-heating
surface, lay great stress on the poor facilities offered for the
complete combustion of the fuel, and such criticism is un-
doubtedly well founded. From a limited experience in the
analysis of flue gas from this type of boiler, when burning
bituminous coal, the writer doubts if it 15 possible to obtain
theroughly complete combustion with such fuel under regular
operating conditions., Practically every other feature leading
to economical performance is obtained in the Manning boiler
in practically ideal form, and these so completely outweigh
the lone defect of slightly impaired combustion that the
economical evaporative performance of this boiler is remark-
able; 1t 1s rarely ever equaled, and doubtless cannot be sur-
pazsed by any other type in this respect.

In the first place, the uniform distribution of the furnace
gases over the heating surface 15 practically perfect, repardless
of the rate of driving, and the importance of this feature alone
as contributing te high efficiency under average working condi-
tions can hardly be overestimated. All the surfaces for the
transmiszion of heat are comparatively thin, which contributes
to rapid and economical tranzfer of heat. All the radiant heat
from the fuel bed is absorbed directly by water-heating sur-
face. Owing to the short and direct passage of the gas from
the furnace to the flue the friction of the products of com-
bustion through the boiler iz greatly reduced, permitting a
relatively small tube diameter practical with ordinary draft
The small diameter of tubes used results in high
velocity of the gas over the heating surface, and the most
recent investigations relative to boiler performance indicate
that this rapid flow contributes greatly toward producing a

high rate of heat transfer. Owing to the fact that there are
no heavy settings to absorb the heat, and that there is com-
paratively little water contained per square foot of heating sur-
face {abont the same as in the average watertube boiler), the
Manning boiler responds rapidly to changes in furnace condi-
tiong, and for the same reasons the standhy losses are com-
paratively small. In plants operated only ten or twelve hours
a day, as is the most usval custom, this feature of low standby
losses i3 of considerable moment,

In addition to the elimination of all expense necessary for
setting repairs, the Manning boiler absolutely prevents all
losses due to the infiltration of air in the vsnal form of brick
settings, for the only possible way by which air can reach the
heating surface 15 by way of the grate or firing door. It may
be judged by the comparatively expenzive methods adopted by
some of the leading engineers to make boiler setting air-tight,
that the question of air infiltration is by no means an unim-
portant gne as regards economy of fuel. The radiation losses
in the boiler are reduced to a minimum ; using zo0-horsepower
sizes as a basis for comparison, the average watertube or
return-tubular boiler has about 5 square feet of setting sur-
face per horsepower for radiation of heat to the atmosphere,
while a similar size Manning boiler has enly 2.35 sguare fect
of such surface per horsepower. With proper covering for the
Manning boiler the loss per square foot of radiating surface
will be less than for the same amount of brick-setting sur-
face, and as this radiation loss is one that continues during the
idle time in intermittent operation, it is of great importance to
the boiler efficiency under operating conditions, although this
iz not directly indicated by an evaporative test,

Where the steam generated is to be used for power purposes,
one of the strong points of this boiler that produces over-all
plant efficiency, is that it furnishes superheated steam. The
amount of zuperheat is slightly variable under different con-
ditions, but it will average about 30 degrees F, when the water
level is carried at the customary point (4 feet below the upper
tube sheet) and the hoiler is operated near its rated capacity.
The superheat furnished may be varied by changing the water
level, lowering the level increasing the superheating surface
and amount of superheat; a so0-horsepower boiler with tubes
20 feet long and with the water level about 7 feet below the
upper tube sheet will give approximately 50 degrees superheat
when operated at rated capacity. This superheat iz ebtained
without extra first cost, and there iz practically no such thing
as repairs to the superheating portion of the boiler,

While the Manning boiler is a vertical boiler and requires
considerable head room for its installation, it occupies much
less ground space than other types of boiler per horsepower,
for practically all of the space occupied consists of furnace
area, which means that the limit of economy in floor space has
been reached in this type of boiler. The floor space occupied
by the Manning is about one-half that accupied by the average
watertube boiler of the same capacity. To indicate that the
features which contribute to evaporative cfficiency, as given in
this article, actually exist and are by no means imaginary,
reference may be made to a series of eleven tests of evapora-
tive performance made on Bigelow-Manning boilers at the
plant of the Bristol Manufacturing Corporation, of New Bed-
ford, Mass, in 1804, by Prof. J. E. Denton, of the Stevens In-
stitute of Technology. All of these tests but one were made
with bitumineus fuel, and the average hoiler efficiency ob-
tained was 8o percent., the lowest efficiency being 75.3 percent.
The results of this series of tests can probably never be ex-
ceeded by any type of bailer built,

Nﬂtwithsl‘anding the fact that the Manning boiler exeels in
sai:‘ty of operation, economy of floor space, evaporative
efficiency, over-all plant economy and also supplies superheated
steam, it has another point in its favor that is as fully

(Concluded on page 110.)
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Shop Symbols,

In laying out boiler and sheet metal work it 15 obviously
necessary to mark the plate:s in some manner in order that
the workmen who perform the various operations of cutting,
punching, bending, flanging, etc., will know exactly what is to
be done to the plates without the necessity of consulting the
layerout or the foreman. For this purpose certain marks or
symbols are used in every boiler shop, and the meaning of
these is understood by the men in that particular shop, When,
however, a hoiler maker goes from one shop to another he is
very likely to find that in the new shop entirely different signs
are used to indicate the wvarious operations, and before he be-
comes thoroughly familiar with the new code it is possible
that mistakes will be made, which will result in the scrapping
of costly material and the loss of valuable time in correcting
the error. Such mistakes are, of course, more likely to be
made by apprentices than by experienced boiler makers, but
while the possibility of such costly errors exists it is ob-
viously worth while to look about for some means to avoid
them.

The most obvipus method to do this is, of course, to establish
a standard set of symbaols which shall be universally accepted
in every boiler shop. universal
standards are difficult to establish, and particularly so in
matters of comparatively minor importance like the one under
consideration, which affects the management or organization
of the shop rather than the commercial product itself. But
failing the establishment of a standard practice in this respect

Unfortunately, however,

there is ancther simple expedient which will practically ensure
immunity from a misunderstanding of shop symbols, and that
is to have a certain set of svmbols adopted in the shop, and
these signs printed and posted in conspicuous places through-
out the shop so that the workmen can have no excuse for
using the wrong one.

On page g7 is published a set of symbals eovering all the
important operations performed in a boitler shop, which prob-
ably represents fairly universal practice. While we believe
that it would be a distinct advantage to have either this or a
similar set of symbols recognized as standard throughout the
country, vet we do not hope for any such far-reaching result
fram this suggestion. In view of the benefit to be derived
from a elear understanding of shop symbals, however, we
would urge foremen and superintendents to consider the ad-
visability of following out the suggestions contained in this
article, that whatever symbols are adopted should be printed
and posted in a conspicuous place, so that mistakes and mis-
understandings will be avoided.

Precautions before Entering Boilers.

Bailer making cannot be classed as a dangerous trade, yet
there are times when, unless a boiler maker uses proper pre-
caution, he runs the risk of personal injury, if not of death.
Such cases happen most frequently in repair work where a
boiler is temporarily cut out from a battery for Tepairs,
Cases have occurred where serious damage has been caused
and the workman badly scalded because the manhole of the
boiler was opened before the steam pressure had had time to
die down or discharge itself through the blow-off. Care
should always be exercised before opening boilers, and the
workman should satisfy himself that all pressure has been re-
leased before any joints are broken. He should not rely upon
the reading of the steam gage in this matter, since gages fre-
quently show zero or no pressure even when a few pounds
still exist in the boiler. The proper precaution to take is to
open either the safety valve or testing tap to the atmosphere.
If the boiler is one of a battery the workman should use the
greatest care to see that both the steam and blow-off valves
are closed before entering the boiler, Isolating valves on
both the steam and blow-off connections would ensure im-
munity from accidents of this kind, but unfortunately these
are not always installed.  All the manhole and handhole covers
should be taken off some time before the workman enters the
boiler in order that it may be well ventilated and filled with
fresh air. Lastly, the workmen should notify everyone ahout
the premises that somcone is working inzide the hoiler, so
that nothing will be done which would endanger his life or
limh. The foregoing precauticns represent nothing new or
extraordinary. On the other hand, they simply emphasize the
importance of every boiler maker being thoroughly conversant
with the action of steam and with the manner of connecting
up and operating a boiler. It may seldom happen that a boailer
maker is called upon to have enything to do with the operation
of a boiler, but when such is the case it 1¢ far better for him to
depend wpon his own knowledge than to rely upon that of
others, the value of which is an uncertain quantity.



APRIL, I9I0. THE

BOILER MAHKER

115

COMMUNICATIONS.

Triangulation.
Epitor TuE BoiLer MAKER:

I have read with interest the replies to my letter published in
your December, 1909, issue regarding triangulation, and upen
further reflection T wish to withdraw my remarks condemning
the practice. In fact, I shall adopt the method myself in future,
except in cases where the most extreme ACCUTACY 15 MECEssary.
In making the criticism which I did T was misled by Mr. Lin-
strom's development of a cylinder cut at an angle, in which
what should have been a straight line was shown as an

6305k = Troe length
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reality curved lines in both the plan and elevation as well as
the dotted lines, and the very slight inaccuracy of triangulation
would be increased; not only that, it is most essential for the
man who is geing to roll the plate to know its correct shape,
The method of developing curved surfaces by means of tan-
gents and planes 15 very useful in giving a correct understand-
ing of irregular pipes, intersecting cones, cylinders, etc., so that
the workman can get a correct idea not only of how to de-
velop them but also as a guide in rolling the plates; whereas,
if the lines in the plan and elevation are put down indiscrimin-
ately the workman is likely to be led astray. In other words,
it is not always advisable to divide the top into, say, twelve
equal parts and the bottom into twelve equal parts, and con-
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FHOWIKG THE TRUE LENGCTH OF LIHES AS OBTAIRED BY PROJECTIOH AMD BY TRIAMGULATION,

irregular curve. After a more thorough investigation of the
process [ am thoroughly convinced of both its usefulness and
accuracy for almost any problem which may come up in a
boiler shop.

In the accompanying sketch I have shown the true length
of the dotted line, when developed by projection, and also the
length as obtained by triangulation. As will be seen, the line
is on & cylinder 12 inches diameter and 12 inches high, and
twelve lines were used in the development. A similar develop-
ment iz shown with the frustum of a cone.

Now, as regards tangents, planes, etc., which I have sug-
gested as an alternative method for triangulation. A knowl-
edge of this method, as wsed in the development of curved
surfaces, would prove a great help to the layerout along with
the knowledge of triangulation, as you can then get the heavy
lines in the plan and elevation, which are known to be straight
lines, and they then become rolling lines in the development.
If this were not done correctly the heavy lines wounld be in

nect these points, and call them generating lines. Of course,
this would be correct for a frustum of a cone or cylinder, but
it might not be for any irregular shaped pipe._

In reply to J. N. Heltzel's criticism, of course, the gen-
erating lines on a cone, or on the frustum of a cone, would
all meet at one point, but I will develop the frustum as re-
quested o that he may see the usefulness of the tangent and
planes with respect to the rolling ar straight lines, and in a
future article to Tae Bowes Magen I shall be pleased to show
how to develop, by radial lines, a frustum of a cone cut at an
angle when the apex of the cone is unattainable,

In respect to the problem shown by Mr. Linstrom, it might
be pointed out that a much simpler construction could have
been made than was shown; namely, a pipe connecting to a
cone, a5 shown in the small sketch, but as there is only one
size cone that would answer this problem I will leave it ta the
readers to determine the size of the cone, and after they have
done so they will see how easy the connection could he made



116 THE BOILER MAKER

APRIL, IQIO.

and also how perfect accuracy could then be obtained. The

cone shown in the small sketch has purposely been inaccurately

drawn. L. J. Haooon.
Cardiff, Wales.

Rule for the Diagonal of a Square.
Emtox Thae Boier Maker:

I note with interest the contents of Mr. G. A. Schust's letter
which appears in your March issue, page 86, Many of the
readers of your wvalued paper will no doubt understand just
where the constant 1.4142 comes from and why it will serve
the uzeful purpose referred to in the letter in question. There
may be some, however, who do not know how the constant was
obtamed, but would like to learn of it, and for the benefit of
these 1 offer the following explanation:

The rule gives a method of finding the length of the diagonal
line joining the opposite corners of a square. The rule will
not apply to any other rectangular figure, as cautioned by
Mr. Schust. The rule and its constant 1.4142 are based on the
basic property of right-angle triangles; that the sum of the
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DIACONAL OF & SQUARE.

squares of the base and the altitude is equal to the square of
the hypotenuse. Now, in a problem to which the rule may be
applied, the diagonal line to be measured is the same as the
hypotenuse of a right triangle just referred to, while the two
sides of the square to which the diagonal belongs are the base
and altitude, respectively. This will be better understood by
a study of the accompanying sketch,

Suppose we are to consider a figure which is exactly square,
each side of the same to measure just 1 inch. It is required to
find the length of the diagonal. Let 2 b ¢ d be 1 inch square,
According to the rule which we have in hand, the diagonal b ¢
is 14142 % 1 = L4142 inches, If the figure be correctly
drawn and a scale be laid on b ¢, it will measure 1.4142 inches,

If a square be constructed on the side b d, as shown by the
datted lines & ¢ § d, and another square be made on the side
o d, as shown by the dotted lines @ % g ¢, the sum of the two
squares so formed will equal in area the large dotted line
square constructed on the diagonal line b ¢; ¢ d is the baze of
the triangle, b ¢ d, and b d is the altitude, while b ¢ is the
hypotenuse,

According to the basic principle before referred to, if each
of the smaller dotted squares is I inch sgquare (and therefore
1 square inch), and the sum of these squares is equal to large

dotted square b ¢ @ j, then this latter must be 2 square inches.
Having the area, the side b ¢ may be found by extracting the
square root of the number 2, which is 1.4142 inches. A close
inspection of the whole figure should show why the square
B ¢ i j contains the same area of the two squares b d f ¢ and
¢ d kg The triangle @ b ¢ is half of the square @ & ¢ d, and
it is easy to sce that triangle @ & ¢ is just one-quarter of the
square b ¢ § j. A person need not have an extensive knowledge
of either geometry or trigonometry to reason out the forego-
ing, in order to learn how the value 1.4142 is obtained, and why
it may be used in any case other than that chosen in the
illustration. The relationship is the same no matter what the
measurements may be as long as it is uwsed enly to find the
length of the diagonal of a square,

Scranton, Pa. CrarLes J. Masow.

Rule for the Diagonal of a Square.
Epmtor Toe Borver Maxen:

I wish to thank Mr. G. E. Schust for bringing to my atten-
tion the mistake in the constant ForBr used in finding the
diagonal of a square by the method which I outlined in your
January, 1910, issue. This mistake is very misleading, and the
constant should have been .yoyin instead of .yoyB1, but if
Mr. Schust will refer to the table in the January issue oppo-
site the number 4 he will see that the constant is .joFII for
an inscribed square.

Further, Mr. Schust says I did not state that this rule was
only applicable when the legs of the triangle were equal. If
he will kindly read my article again he will find that 1 stated
“Let it be required to find the diagonal of a square” This,
of course, is equivalent to saving that the legs must be equal,
since the sides of a square are always equal.

Mr. Schust offers what he considers a simpler and more
reliable rule. This, however, is not so; for cxample, 1f we
take the same problem as stated in the March issue and as-
sume the lengths of the legs to be 18 inches, then, according
to Mr. Schust’s rule, the diagonal would be 254556 inches.
By the square root method the diagonal equals 25.4558 inches,
making the error in Mr. Schust’s method 2/10000 inch. Now
by applying my rule, using the constant .7oyI11 multiplied by
the sum of the legs, we have as the length of the diagonal
25 45506 inches, which is practically the same result az that
obtained by Mr. Schust, or if anything a little more accurate,
In view of this it is hard to see where Mr. Schust's rule is any
more simple and reliable than mine. In fact, the two rules
are practically the same thing, since the constant 1.4142 is two
times .yoril, and multiplying one leg by the constant 14142
gives the same result as multiplying the sum of both legs by
the constant FO7II.

Boaton, Mass, Frawx T. Saxe.

PERSOMNAL.

Janmes Kewoy has been appointed general foreman hboiler
maker of the Chicago & Northwestern Railway, William
Bower haz succeeded Mr, Kelly as foreman of the Chicago
shops.

WitLiam H. Fizcuer, formerly superintendent of manufac-
ture for the Bird-Archer Company, and Thomas 5. Service,
T. W. Oakes and William Morley, formerly salesmen for the
same concern, have all recently gone into the employ of
Green-Hook & Company, Inc., of Baltimore and New York.
In anticipation of increasing demand for their Mercurifilm
Boiler Water Treatment, Green-Hook & Company are in-
creasing their sales organization rapidly, and are engaging
capahle representatives im many cities in this country and
abroad.
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ENGINEERING SPECIALTIES.

A Collapsible Steel Horse or Trestle.

A collapsible steel horse or trestle has recently been pal
ented and is pow being manufactured by 5 M. Hildreth &
Company, 2 Rector street, New York Citv. As can be seen
from the illustration, it is a strong, simple, convenient and
practical appliance for innumerable wsers, such as builders,
carpenters, contractors, machine shops, (AN
movers, pipe works, manufacturing plants, stores and shops
of all kinds, and for various other purpozes Loo numerous to

pamters,

STEEL COLLAPSIRLE LORSE,

HOESE FOLDED Up,

mentiott. The horse i1s made of nickel iron and is, therefore,
very rigid and strong, precluding any chance of breakage.
It 15 made in several heights and lengths, suitable for various
purposes. The legs fold up when the trestle is not in use, so
it can be stored away in a very small space and conveniently
handled in transporting. It is claimed that they will with-
stand more weight than any other horse or trestle of the
SATE SiZe.

MNew Form of Head for Boiler Tube Cleaners.

The Lagonda Manufacturing Company, of Springfield,
Chio, has recently brought out a new hoiler tube cleaner
equipped with what 15 known as the “quick repair head.” This
head is attached to the turbine proper by means of the coup-
ling and an adapter. As can he seen from the illustration,
which shows a “quick repair head” attached to a Weinland
water turbine, a spider screws directly into the coupling, and

has three arms, on the end of which are attached the swing-
ing arms carrying the cutter wheels. There are four cutters
on each swinging arm; the front one being of the cone pat-
tern, 15 the first to attack the scale and loosen it. Each cone
cutter ig then followed by three star cutters, which remove
the scale down to the metal, leaving a bright, polished
surface.

The most important feature of this head iz the ease with

which new cutters can be inserted. The cutter pin can quickly

he removed by means of a wrench and all of the cutter wheels
must be taken apart
it is only necessary to unscrew the spider from the coup-
ling ; this allows the three arm pins o drop out and the whole
head is dismantled. There are no rivets or small parts used,
and as the makers furnish an extra ::l.'|||[||_:.- of sharp cutter
wheels with each head there is no reason why any operating
engineer should struggle along with a scale remover having

taken out. In case the entire head

dull cutter wheels

The guick repair head is compact and heavily built. The
arms are thrown out against the scale by the action of cen-
trifugal force. This cauvses the cutter wheels to bear firmly
apainst the scale, but should a constricted part of the tube be
met the arms fold in and, it iz claimed, do not injure the
The filywheel effect of a compact head like this
is quite noticeable. When exceptionally hard scale is en-
countered it is only necessary to back the cleaner out a little
and let the head speed up, and when it is again forced against
the scale it is generally found that the cleaner will eat its way
through without any further trouble,

boiler tube,

Hauck Patent 0il Fuel Burners.

The illustration shows an application of the Hauck portable
oil-fuel burner which 15 useful in the bomler shop. A shell 11
feet in diameter by 5§ inch thick is being offset for a space
Thiz entire work was completed by
three men in nine hours, The heat, which was ghtained from
a Hauck burner, was confined in a separately constructed box
of sheet iron lined with firebrick, and by means of this arrange-
ment it is claimed that the flanging heat was obtained over a

14 inches by 5 inches.

space 30 inches long by 14 inches wide in three minutes, These
burners are manufactured by the Hauck AManofacturing Com-
pany, Brooklyn, N. Y., and have been largely used in various
boiler shops for heating dizstorted plates, for annealing, flanging,
scarfing, shrinking and similar work., It is claimed that their
use results in an enormous saving in time and laboe. The
torch shown in the illustration iz operated by comprezsed air
under pressures varving from 5 to 100 pounds per square inch.
Any grade of fuel, crude or kerosene, oil may be used,

Two New Powerful Hydraulic Bending Machines,
The Watson-Stillman Cx mpany, of Mew York, has just in-
troduced two new bending machines which should prove of
interest to all who have large pipe, structural sections, metal
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bars and similar sections to hend, The frames and cvlinders
of these machines are cast iron and the cvliders are copper
lined. The rams and bending |ri.|'|- are machmery steel. A
positive stop is provided in both instances to prevent the ram
from passing out beyond a safe limit,

The smaller machine shown is capable of exerting a powe
of 25 tons under a hydraulic operating pressure of 2200
feet long by 3

pounds per square mch.  The table is 2 feet 4

inches wide and is provided with 18 round holes stapgered in
rows which are symmetrically placed with respect to the ram.
Round pins, each 3% inches in diameter, can be placed in any
of the holes and the work may further be held in place by
bolts set in any of the key slots on the top and sides of the
table, Maodifications of this table top are made where neces
sary to conform to some special wse. The ram has a travel
of 8§ inches and 15 brought back to the beginning of the stroke

The center line of the cvlinder 15 2%

by a counterweight
inches above the table, but this machine can be made with the
bending block higher above the table or, by making the ram
travel in guides, the center line may The
cylinder head is removable and provided with air passages
for removing entrained air or draining if desired in cold
The operation of the ram 5 controlled by a stop

be below the table,

weather.
and release valve at the side of the cylinder

The second bender is considerably larger and capable of
exerting 30 tons pressure.  In this instance the table is 4
feet wide by 6 feet long and has two opposed 7-inch cylinders
of 12-inch stroke arranged Lo operate in either direction, the
double-headed ram extending between them. The table as

shown has 21 holes on each side of the ram and alaggered in
six rows, The movable |'|i]1:~' are interchangeable and 4r-',_-
inches in diameter, The larger or bending pin shown in the
center is attached to a saddle on the ram. The ram works
in machined guides and is covered to prevent scale ot dirt
from reaching the contact surfaces. These surfaces are
further protected from dirt by plugeing the oil holes in the
cover with screw plugs. As in the smaller press the cylinder
heads are removable and provided with air passages which
also permit drainage, The valves are placed in one body and
may be operated by any of the four levers at the corners of the
press.  The arrangement is automatic, so that opening of
pressure or release valves for one cylinder opens the Cll'll’:-l')‘.iTC
valve of the other cylinder, the movement being stopped by
removing the hand from the lever. A pair of bending blocks
faced with a hard steel may he substituted for the bending
pin. The cylinders are cast higher up for uses where it 18 de-
sirable Lo obtain greater power. In this instance the rams are
usnally made independent and single-acting and are returned
that shown on the small

by counterweights similar to

machine.

The Swartwout Automatic Safety Water Gage.

The Swartwout antomatic safery water gage, manufactured
by the Ohia Blower Company, Cleveland, Obio, eliminates so
r as 15 possible the dangers resulting from broken gage
elazzes and the svbsequent damage to both attendant and
boiler. Inm each of the two gage bodies there i5 an automatic
valve held away from its seat while in use by a spring. In case
of breakape this valve 15 clozed guickly by the steam pressure
in the botler. The valve ig also controlled by the hand wheel,
=0 that both valve and valve seat are easily removed for clean-
ing without disturbing the gage at the boiler connections and
without removing the packing of the gage glass

The parts of the valve are held together by a single screw,

At the inner end of the
valve stem, a fat scraper loosens any sediment adhering to

50 they can be readily removed.
the boiler connection, and as it revolves with every turn of
the hand wheel the opening is cleared frequently, The valve
case 15 removable and s provided with two external threads
of the same pitch, but of different diameters, so that the
threads on the inner end may slip by the onter internal thread
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when inserted. The threads are cut so that both sets engage
the threads of the gage body at the same time, thereby in-
suring a goad fir,

On replacing a broken glass the hand wheel is turned for-
ward until the valve is forced from its scat, thus allowing
water or steam to How from the boiler into the gage glass;
the valve on the other gage body will then automatically open
to equalize the pressure. In turning the hand wheel forward
to force the valve from its seat, the movement of the spring
in the stem must first be taken up before the valve moves.
Every turn of the wheel turns the valves upon their seats. In
this way they regrind themselves automatically. When the
valve cage is removed there is an unobstructed opening into
the boiler 1 inch in diameter, obtained without in any way
disturbing the gape bodies,

Another ingenious feature of the Swartwout gape glass is
the gooseneck gage body. This form of construction allows a
gage glass 2 to 4 inches longer than with other makes, thus
giving greater visible range of water level. Offsetting the
gage glass renders the operation of replacing a broken gage
glass an easy task. Tt is inserted through either the top or bot-
tom of the gage without in any way disturbing the valves or
seats. It need not be of any particular length, an inch or
more making no difference. It permits the use of softer pack-
ings, which, with the flexible construction, relieves the strain
on the gage glass, therchy greatly reducing breakages. In
cleaning also the value of the gooseneck is apparent, for by
simply removing the top plug or the drain cock at the hot-
tom, the swab for cleaning is easily inserted, without in any
way disturbing the valves or page bodies,

The Swartwout water gage and gage cock are made extra
heavy to withstand a pressure of 250 pounds. Ther are
adapted to all types of boilers and for marine, locomotive,
stationary and portable service. Theyv are always provided
with four rods and glass 24 inches long.

Features of the Manning Boiler.
{Concluded from page 113.)

appreciated by the commercial man as by the trained engineer,
and this is low first cost. Comparing the price of the watertube,
return-tubular and Manning tyvpe of boilers on a basis of 200-
horsepawer sizes, the price per horsepower, set and covered,
ready for steam and smolke-flue connections, and with the
watertube and return-tubular boilers supplied with zuper-
heaters capable of delivering the fame quality of steam as
furnished hy the Manning hoiler, the prices per horsepower
would range about as fallows:

Vet e e b L $16.73
Betnrn-tubabers e s s en st 12.15
AT e e e 0.50

Omitting the superheaters on the first two the prices would
be:

AN SEETETEIE: . o e ras e e s ettt e e e $15.00
oA g1 Pens  Hrag bt e BB R P 10,40
N PRI - i e e g o e i i e st EHEE

Doubtless many engineers who have had unsatisfactory ex-
perience with the vertical tubular type of boiler, owing to their
inability to reach and clean the crown sheet, have become
strongly prejudiced against this type; to such the writer would
say, that the Manning hboiler if equipped with the Bigelow
«cleaning device is as different from the usual construction in
regard to accessibility as the open and closed type of feed-
water heater,

SELECTED BOILER PATENTS.

Compiled by
DELBERT H. DECKER, ES()., Patent Attorney,
Loaw awp Teust Buinig,
Washington, D. C.

Readers wishing coples of patent papers, or any further information
regarding any patent described, should correspond with Mr. Decker,

HMIA68.  AUTOMATIC MECHANICA A A,
MAVEL, DF\_ST_ L'JL[_]:‘:-._ MO, ASSIGNOR OF ONE-SIXTH TO
WM. I TUCHER, ONE-SIXTH TO PEGRY W. FALLIS, ONE-
SINTH TO PATRICE M. QUIRKE, ONE-SIXTH TO W. CLAH-
ENCE WOOD, AND ONE-SIXTH TO CHAS. H. JOKES, ALL OF
ST. LOUILSE, MO .

Cleim 1,—The combination of :.F[urrl.'lity of transversely arranged over.
lapping grate bars, a plurality of vertically disposed movable supports
therefor, each of said supports bemng fulerumed heneath said grate bars,

L STOKLI. LEWIS

the rear side of each grate bar being pivotally connected to the upper
part of 1= respective support and ithe front side thereof resting on the
next succeeding grate bar, and means for simultaneously rocking said sup-

ports,  Two claims.
946,762,  CHAIN-GRATE FURNACE. LEROY H. MAXFIELD,
0l DEREY, ILL., ASSIGNOR TO JLLINOIS STOEKER COM-

1
PANY_ OF ALTON, ILL., A CORFORATION OF ILLINOIS.

Cloimt 2—In a furnace, the combination of a chain grate wherein
articulately connected links travel around supporls at the front and rear,
rollers heneath the lower grate rum for supporting it, one of said rollers

7 !
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being lecated ahead of the other, and a wall located heneath said
rolers a1|]-1l exlun-:hnl;; from one to another thereot, wherehy the rallers
retain ashes upon the wall for scaling the space between the t

wall and the lower grate run, Two claims, R NrE e Rt e

046,340, STEAAM-BOILER FURNACE ELLIS F "
WOODERIDGE, . T. : o RIS
Claim 1.—The combination of a water-tube boiler composed of upper
and lower drums connected by water tubes and a furnace having an
outer casing, said furnace comprising a grate or floor, a non-combustible
arch in said furnace, located a short distance above said grate or floor
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and extending almost the length of said furnace, leaving a space be.
tween the end of said arch and outside casing, and a bafle wall extend-
ing from the lower drum te the vpper drum and extending from the

Al

autside cni,ing 'bey\qu the end of 5_aid a:rl;h as much as the space be-
tween the end of said arch and sutside casing. Two claims,
. APPARATUS FOR TREATING AND UTILIZING FEAT
. WILBUR L. SHEFARD, OF ELMWOQOD, AND HORACE
T. WICKHAM, OF MANCHESTER., CONN, s
Claim 1.—The combination with a vertical beiler and. furnace having
a fire box below and a smoke box above the beiler, of tubes commuont-
cating with each other alternately at opposite ends, conveyers in said

tubes, means for driving the conveyers, a connection between the bottom
tube and the smeke bex above the Eaik‘r, a fuel passage from the smoke
bex above to the fire box below the boiler, a smokestack opening frem
the top tube, and means for admitting peat to the top tube.  Five claims.

947,680, LOCOMOTIVE EXHAUST, MATHIAS SPEICHER, OF
CARBONDALE, PA. ASSIGNOR OF ONE-HALF TO DAVID M,
GRIFFITHS, OF CARBONDALE, I'A. ; k

Clafm,—A smoke and asteam exhaust nerzle for locomotives, h.wlr!g
a supplemental nozzle, a bypass leading from said exhavst nozzle to sai
supplemental nozzle, the intake end of said bypass bemg spaced from
smed  supplemental nozzle, a wvalve in =aid bypass arranged to n[]n-en
toward the supplemental nozzle, and yielding means to normally close
zaid wvalve and permit the opening thereof by abnormal increase of
steam pressure in the exhawst nozele,  Chne claim, =

045,021, LOCOMOTIVE EXHAUST.-PIPE. JOHK PLAYER, OF
SCHENECTADY, N. Y. ; :

Cleim 1 —The combination, in a lescometive engine, of a bed plate
having exhausl passnges terminating in a seal for thie exhaust pipe, an
exhaunst pipe adapted thereto, and a metallic grinding block interposed
between said seat and exhaost pipe.  Three claims, S

i 020. EXHAUST-PIFE. JOHN PLAYER, OF SCHENECTADY,
3 e A
'Claim 1.—A lecomotive exhaust pipe baving an annular passage for
the discharge of the blast jet, a central passage for the discharge of the
entrained gases, and a plurality of lateral passages, for the entrainment
of gases, lending from i1 exterior into, and disposed relatively to, said
central discharge passage, 0 as to induce, by the action of the hlast jet,
ratation or gyration of the column of gases discharged from said central
pazsage, Fourteen clarms.

947,660, DRAFT APPLIANCE FOR STEAM-ENGINE BOILERS.
JAMES S DOWNING, OF “ATLANTA, GA. ASSIGNOR ~BY
DIRECT AND MESNE ASSIGNMENTS, TO DOWNING LOCOMO-
TIVE DRAFT 0.:_|=§|};1{@EEEGI|:‘¢:MPAM. OF ATLANTA, GA.,
£ DRATION 1 G E 5 : : :
7 (F;'E.E;Pl'].—'r:he combination wiu: a stack, of a tapered lift pipe dis
posed as @ continuation thereof and formed with a petticeat at its

lower end, and a plurality of exhaust nozzles side by side and se
formed that their axes converge upwardly and discharge into and sub-
stantially f1] the lower end of the lift pipe, Five claims.

47,B04. MEANS FOR CONTROLLING DREAFT-AIR TO BOILER
FURNACES. LUCAS DUFFNER, OF 5T. LOUIS, MO,

Claimi 1.—~In combination with a boiler furnace prowvided with a fire-
bex and a combustion chamber, a grate for supporting and advancing the
fuel toward the combustion chamber, means for admitting atmospheric

1
SRR E

air beneath the frent of the grate, a fAue leading from the combustion
chamber for returning and discharging a portion of the hot combustion
products along the bottem of the rear of the grate and in a direction
opposed to the general direction of fow of the atmoszpheric air, and a
jet nozzle for projecting the returned combustion products under the
section of the grate occupied by the ashes. Two claims,

#48.331,. SUPERHEATER.,” HENRY wW. JACDBS, OF TOFPEKA,
KAKEAS. y i

Claism 1.—A locomotive smoke hox superheater comprising an inlet
header adjacent to the front Aue sheet, a plurality of straight tubes lead-

—

=T o Ay e
F.

ing forward therefrom to the front end of the smoke box, a plurality of
helical tubes having a common axis leading thence back to & point ad-
jacent the flue sheet, and connections therefrom to the locomotive steam
chests, Eight claims.
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A METHOD OF HA

Y C,

NDLING FLUE WORK.

E. LESTER.

The really proper manner of doing flue work, as well as the
proper tools for doing the work, has been a bone of contention
among boiler makers since the very inception of steam boilers,
It is, of course, a well-known fact that, as far as improvements
in tools for flue setting are concerned, there are none to speak
of later than the sectional expander of the prosser type. We
have roller expanders and prosser expanders of a great many
varieties, each with claims of superiority over the others: bur
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practically the same toolz as those in use twemty-five vears
ago, . ¢, prosser and roller expanders,

Considering the foregoing conclusions to be facts it hecomes
necessary for those interested to get the best possible resnlts
fraom the tools and methods availahble.

Until very recently it has been customary on most railroads,
and I suppose on some this very dav, for the foreman boiler
makers of the several shops on the railroad system to handle
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FIG, 1.—SWEDGING MACHINE DETAILS,

having used nearly, if not all kinds, T find (this is, of course,
my individual opinion} very little difference in any of them,
only that the later patterns of self-feeding roller expanders
for use with an air motor and the prosser expanders of the
several types to be dsed in connection with an air hammer, are
more rapid and. consequently, quite necessary for the boiler
maker to keep up with the procession; but as far as any dif-
ference in the quality of work is concerned, there is but little
difference, and we are to-day doing our flue setting with

flue work, as well as everything else, as they choose. 1f they
desired 3/16 inch ar 5/16 inch for a bead, a heavy or a light
ferrule, flues rolled by hand or by metor, beading tools made
i any and all sizes, it has been the foreman’s privilege to have
the work done as he desired. The unquestionable folly of
such lax methods is particularly discernible when power is
transferred from one division to another. The ideas of the
foremen at the different shops are seldom alike, and the con-
sequence is that the difference in tools and manner of daing
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FIG, % ==GEXEFAL DES[GN OF SWEDGING MACHINE.

work soon puts the flues out of commission. The majority of
the railroad systems of any magnitude have hecome cognizant
of the bad featurez connected with such haphazard metheds,
and have undertaken to leszen cost of maintenance and
lengthen the life of flues by standardizing tools, materials and
methods of performing the work.

To obviate flue failures to the greatest degree possible, and
to increase the life of flues, the company with which T am con-
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FIG, &, —NQILER FLUE SWEDGE BLOCK. (SEE TABLE I

TABLE 1.—5IZES OF SWEDGE BLOCK IN INCHES,

Flue. Copper Ferrule. A.

133 1%

1% 1 9/14 1 7/16
2 2

2 2 1/82 1 28/32
2 2 1/18 1 15/14
2 e 3

215 2r4 24

25 2 B/16 2 5/16
i kg 25

La 2 0/16 2 7/16

3 274

nected has adopted an elaborate set of tools and gages and a
standard method of setting Aues. The method of setting flues
mav he criticised, and T have no doubt but that it will be, so I
desire to state that the method was decided upon by a com-
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FIG, 4 ~=3MAKDPREEL FLUL SFREADER.

_ﬁ.'-'nr.-—ﬁ'u]a.r_le{rrl for spreading front end of flues to be attached tao
pinion of shait of Hartz flue welder,

mittee from the several divizionz having under their super-
vision the boiler work, and considering the varying conditions
of every description the method set forth helow was decided
upon as the hest for thiz particular territory, I may add that
in our several opinions, whether a flue should be prossered and
then rolled or rolled apd them prossered. or any of a dozen
different ways of mixing the several operations, makes but little
difference in the final result, if the work is conscientiously

done. The method adepted iz as follows:
f—1r—
s Aty okt Cut Top of Flate -
"ok & radins - Elot Plate 1 datighten
e _:}_——"_'_F Belt
Ha I:h-—A h; Plate
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FIG. J,—FLUE GRINDING MACHINE,
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¥ f.—1%§-IXCH FLUE EXPAKDER,

Flues are in most cases removed by cutting off the beads in
the fire-box with an air hammer, and cutting off in the front
end with a rotary cutter that cuts the flue off in cne revolution
of the cutter (this is a patented cutter and is on the market).
After the flues are cleaned, cut off, and the safe ends welded
on (we have in usge both the roller and pneumatic types of
welding machines), they are swedged in a pnenmatic swedging
machine of the company's design (see Figs. 1 and 2), with
swedge blocks tapered 34 inch to the foot to give a light driving
ht (swedge blocks shown in Fig. 3 to suoit all sizes of flue holes).
The fAues are then cut to finished length, heated and opened up
to fit the front sheet with the mandrel shown in Fig. 4, which
is attached to a Hartz welding machine, and the scale is
ground off with an emery belt shown on the flue grinding
device, Fig. 5. The flues are then delivered to boiler and
handled in the fallowing manner:

Ench Begment to be Blamped
foe Siee of Tubs and Thickeess
of Tube Bhest

Taper 130 12"

FLUE SETTING.

Fire-Box End—(1) Al burrs and scale must be removed
from the Aue holes, back and front sheet, and if the holes are
more than 1,/32 inch oot of round they must be reamed true,

(2) Copper ferrule .o7s mm. gage and 4 inch wider than
the thickness of the sheet, to be fastened in the back flue sheet
with sectional expanders, ferrule to he flush with the sheet on
the fireside.

(3) Flue to be swedged to proper size, applied and driven
through the sheet” 3/16 inch and rolled tight with standard
roller expanders shown in Fig. & (thiz for 2-inch flues; other
sizes shown on other prints).

(4] Flue to be helled with standard spreading tosl, Fig. 10
sizes shown are for z-inch, 2 1/16-inch and 2%g-inch hales,
then prosser expanded with standard proszer expander, Fig.
=, for 2-inch flues,
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Fld. T.—FROSSER FLUE EXFANDER, 2" x 147,
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(33 Flue to be beaded with standard beading tool No. 1, MAINTENANCE 0F FLUES IN SERVICE.

Fig. & {1} Fluez must be worked over at every washout, and there
Front End—(6) Front end of flues to be opened to fit the shall not be a lapse of more than thirty days between each

holes in the front flue sheet with a tool provided for that pur-  period of working over. Laocal boiler inspectors must ex-

pose, Fig. 4. except where the flues are applied withont the re-  amine the flues both before and after working over.
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moval of steam pipes, at which time flues will he opened with
a plug pin after the fAues are applied to the botler,  Flues to be
rolled with an air motor and standard roller expanders, and
all beaded with standard beading tools.

The method of handling the enlarged holes used for trans-
fer purposes was given in a previous issue of THE BoiLem
MAKER.

The maintenance of flues in service is covered by the in-
stroctions following, and beading is to be done with either of
tools No. 2 and No. 3, as the bead requires. The prosser ex-
pander 15 to be generally used, only that in case of weak flues,
when flues would be liable to burst under the prosser expander, i Btwul by Thick

the roller expander may be uvsed. e e e e
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{2) Positively no flues shall be allowed in service with the
beads off.

(3) The plugging of flues or the use of thimbles to
strengthen the same is positively forbidden.

(4] Where flues require a thorough working over the hoiler
shall be relieved of pressure before the work is performed.

The standard self-feed rollers are of the company's own
design, and I belicve equal to any on the market for general
servicealnlity.

The greatest cross-section dimension on the 1¥g-inch rollers
vsed in the fire-box end on z-inch flues is but 284 inches, and
so extends past a 2-inch hole but 3/16 inch on either side, thus
making a goad roller for close guarter work on the outside
rows of flues next to the flanges. It will be noted that the
chemical composition of the tool calls for good quality steel.

Prosser expander gage Mo. 158 (Fig. 9) and beading tool
gage “A" (Fig. 8) are for the use of the inspectors and fore
man to check the tools and see that they are kept to gage.

The master gage “B” {(Fig. 8) and No, 130 (Fig. ) are a
check on the gages and for use of the general foremen boiler
makers, general tool-room inspectors and those who are re-
guired to know that the standards are maintamed.

All flue tools are required to be turned mto the tool room
nightly. and are checked by gages before being again put into
service.

NICKEL STEEL RIVETED JOINTS.

Dir. Ernst Preuss has recently conducted at the Technical
University of Darmstadt an extensive experimental investiga-
tion of the strength of nickel-steel riveted joints with special
reference to resistance to slip. The results of these tests have
been published in the form of a report containing some So
pages, the principal features of which are outlined by the
Engincering Record as follows:

The tests comprised sixty-five single-riveted and five double-
riveted lap joints and fifteen single-row butt joints of soft
steel having an ultimate tensile strength of about 37000 pounds
per square inch, with nickel-stecl rivets. For comparative pur-
poses eight single-riveted lap joints with wrought iron rivets
were alzo tested, and reference is made to the work of many
other investigators, notably von Bach's tests of 300 wrought
iron riveted joints made about twenty vears ago, The joints
were, in fact, designed as nearly as pozsible like those used by
von Bach, with a view of establishing a direct comparison be-
tween nickel-steel and wrought iron rivets.

The nickel steel for the rivets was of four different com-
positions, the nickel ranging from 3.2 to 4.0, the carbon from
0.1 to 036 and the manganese from .35 to 0.8 percent. The
limits for phosphorus and sulphur fell within oor and oo3
percent, respectively.  The rivets were 16, 19 and 25 millimeters
(54, 3 and 1 inch mearly) in diameter, and werd driven by
hand, hydravlic and electro-hydraulic presses and pneumatic
presses and hammers.

The plate varied in width from 162 to 288 millimeters (about
fil4 to 1734 inches), and in thickness from 8 to 18 millimeters
{5/16 to 11/16 inch), the rivet pitch ranging from 52 to 107
millimeters {about 2 to 434 inches), The rivet holes were all
drilled from the solid. The single-riveted lap joints contained
three rivets, the double-riveted lap joints five rivers, and the
butt joints two rivets in a single row to either side of the
joint.

The physical properties of three of the four kinds of nickel-
steel showed a fair agreement, the ultimate tensile strength
ranging from ahout 73,000 to 80,000 pounds per square inch, the
yield point from about 51,000 to 68,000 pounds per square inch,
the elastic limit from about 43,000 to 48,000 pounds per square
inch, and the shearing strength from about 105,000 to 118000

p;.nnr!g per square mch, The fourth kind of nickel-steel, made
in the electric furmace, was, however, of a wholly different
character, the ultimate strength being over 30 percent higher,
the elastic limit somewhat lower than the values above quoted,
and the shearing strength averaging 142,000 pounds per square
inch. It was also deficient in ductility, and, in fact, so brittle
that, especially n the lap jomts, the rivet heads broke off
before the shearing strength of the shank had been fully de-
veloped. It is particularly noteworthy that the above shear-
ing values for nickel-steel are about 40 percent higher than the
tensile values, whereas the shearing stremgth of carbon steel
is usually 10 to 20 percent lower than its tensile strength.

Ohservations on the frictional resistance to slipping of the
plates were made with extraordinary care by means of a very
sensitive mirror-reading apparates, and it was found that the
slip, partly elastic and partly permanent, began asymptotically
at leads much below the working loads of the joints, wherecas
von Bach observed no slip up to loads about so percent above
the working loads, and then a swudden slip under shightly
greater loads.

The ultimate strength of the nickel-steel riveted jomnts wae
found to be about 2 to 2U4 times as great as that of joints
riveted with wrought iron or mild-steel rivets. As regards
slip, nickel-steel and wrought iron rivets were found about
equally cffective at low loads, whereas for high loads the slip
for nickel-steel rivets was decidedly less. The slip was not
influenced in any marked degree by the method of riveting, but
rather by the condition of the surfaces and by the length of
time the die remained pressed on the rivet head. The remark-
able tonghness of the material was shown by the fact that the
heads of the 34¢-inch rivets were pulled through plates z/16
inch thick, in the tests of lap joints, by shearing out the metal
in the plate with little damage to the rivet heads, The author
therefore suggests that in the case of thin plates the heads of
nickel-steel rivets might advantageously be enlarged to guard
against this form of faillure. The slipping of the butt joints
was pgreater than that of the lap joints of the same ultimate
breaking strength, notwithstanding the fact that the surface
under fricion is relatively greater in the former. This is pre-
sumably attributable to the circumstance that the hending of
the lap joints tends to intensify the pressure at the surfaces in
contact. The author calls attention to the fact that the re-
sistance to slip of multi-riveted lap joints is relatively lower
than that of single-riveted lap joints, because the frictional
resistance cannot be assumed as equally distributed over all
the rivets.

For effective riveting it is obviously important that the ma-
terial should possess, not only a high shearing strength, but
also a high yield point at high temperatures, so that elastic
stresses can be developed in the shank at an early stage in the
cooling process.  The author accordingly instituted testz on the
vield point, as well as the ultimate strength of nickel-steel, up
to about 1,700 degrees F., which showed values for the former
fully twice as great as those obtained on wrought iron by
Rudeloff up to temperatures of ahout 750 degrees F.

The joints were designed so that the ultimate shearing
strength of the rivets was equal to the ultimate tensile strength
of the net section of the plate. Failure took place by tension
in the plate, shearing of the rivets, shearing out of the rivet
haoles, pulling of rivet heads through the plates, and in some
cases by the breaking off of rivet heads,

The author recommends that advantage be taken of the
superior shearing strength of nickel-steel rivets by reducing
the diameter rather than increasing the pitch of the rivets as
the best means of securing tight joints, Obviously, a reduoc-
tion in the number of connection rivets for a given member
leads not only to a corresponding diminution in the size of the
connection plates, but is also calculated to ensure a more nearly
uniform digtribution of the stress upon the rivets, Tt is some-
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what remarkable that in Dir, Preuss's discussion of the factors
entering the design of riveted joints, no reference 15 made to
hearing, which iz apt to he a governing element in the design
of butt jomts for plates of ordinary thickness, even where the
In the casze
of nickel-steel rivets and carbon-steel plates obviously the
limits within which the bearing

rivets and plates are both made of like material,

of the rivets would govern
This phase of the
the determination of the condi
lure would be bronght about by the
permanent elongation of the rivet hol

rather than their shear, are much increased.

stbject, that 15 to s WM S

under which initial

15, therefore, 2 most

important one, to which little prominence has been given in
the tests under consideration.

It iz interesting to recall in this connection that i Alr.
Modjeski's report upon the Manhattan Bridge,
made to recent tests on nickel-steel riveted joints made for the
Board of Enginecers of the Cuebec Br

FCICICNCC IS

, which showed that
their ultimate shearing strength exceeded that of carbon-steel

riveted joints from 8.4 to 227 percent, with an average excess
of only 1604 percent; alse that i jomnts of about the same
thickness as thoze in the chords of the Manhattan Bridge, the
first slip of the plates was detected at from 9500 to 14.670
pounids per square inch of rivet m fheld-viveted joints, and
from o500 to 18,000 pounds per sgquare inch of rivet in =hop-
riveted joints, the field riveting being done by a pneumatic
hammer, and the shop riveting byv a pressure machine, whereas
a shearing stress of 20000 pounds per square inch of rivet is
ations for that bridge. Mr. Modjesk
ztates that it 1= quite possible that stresses greater than those

allowed by the specific
required to produce an initial shp will be of frequent occur
rence in some joints, and that in consequence the rivets in mem-
hers subject to reversal of stresses may gradually become loose
and require replacement, a condition which might have heen
avoided by the selection of a more conservative unit stress. By

wav of

omparison it may be st t the specified unit
stresses for rivet shear in the Municipal Bridge at 5t. Louis,
now in course of fabrication, are 10,000 pounds for carbon steel
and 14000 pounds for mickel-steel for power-driven rivets
For hand-driven rivets these values are reduced to 8000 and
11,200 pounds, respectively,

BOILER EFFICIENCY AND SAFETY,

It is a remarkable fact that keen busimess men who gen
erally exercise the greatest possible care in the cheoice of plant,
the adoption of labor-saving devices, and in the matter of
working expenditure should be so blind to the loss which is
datly eccurring in the generation of mechamical power in the
factory. It 1s certainly a fact that in most bailer installations
there 12 not only great thermal loss owing to the neglect of
taking reasonable steps for

supervision and general main-
tenance, but the methods of construction are aften such as to
render inspection bath difficult and eostly.

A proper ccientific test of a hodler for thermal cficiency
entails considerable trouble and expense, hut if carried out
would often startle the proprietor and lead to immense saving
in fuel expenditure, The amount of heat unnecessarily allowed
to escape up the chimney, and thus unabzorbed by the boiler, is
far larger than is generally realized. The cavses of this waste
Acewmulation of soel, cracked brick
work and too large a surface of bric
troiler.

With the old methods of setring boilers in thick brickwork
it it not an easy matter to clean the flues, while inspection of a

are mainly three, viz.:

freork in contact wilh the

large portion of the external surface is impossible, the brick-
1.1'|-|1n'. Lo, |.Li|l:_1 ri:_{ilf |':-'||_-:-' not 1'N[:-.'1lll! I.I.:I|I I,|'t-.' Mmovement « f
the boiler and c¢racks are inevitable. The loss of heat through
the inrush of cald air into the flues is sometimes enormone,

The number of explosions caused by wasting concealed under
brickwork have lead to some severe strictures being made by
the British Board of Trade Commissioners, appointed to make
investizations under the Factory Acts on the neglect of boiler
owners to remove hrickwork for thorough examination, and in

Fifi. 1.—ADJUSTAELE COVER BLOCK APPLIED T LANCASHIRE BOTLER.

recent investigations heavy penalties have been imposed where
such neglect ta bare the plates has been observed.

During a recent inquiry in England it was shown that zl-
though an examination of as much of the plate surface as pos-
ible had-been revealed, yet after the explosion it was found
that the plate where the fracture oceurred. and which had been
concealed for thirty years in brickwork, was no thicker than

brown paper, and the soil near the same part of the hoiler was
found to be quite damp. The commissioners pointed out that
it was perfectly ohvious that examination of the plates beneath
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DETAILE OF ADJUSTABLE COVER BLOCE

the brickwork ought to have been made, and that the policy of
not removing brickwork unless some suspicion arose wags not
a sound one in the interests of the public

It will, therefore, be seen that one of the most fruitful causes
that have led to boiler explosions haz been the inahility to
make a thorough examination of the external suriace of the
plates by reason of the brick setting being made a permanent
joh, and although every owner and hoiler insurance company 1s
aware of the importance of a periodical inspection, the work is
often neglected owing to the expenze and inconvenience cansed
m the works through the closing down of a botler,

More stringent regulations have recently been put in force in
(rreat Britain, and from time to time no doubt the regulations
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in the United States will also become more severe. Within
the.lust three years several mmportant improvements in boiler
seiting have been effected to meet these more stringent require-
ments, and a British company—the Adjustable Cover & Boiler
Block Company, Ltd., of London—has placed on the market
a number of patented designs for this purpose. We under-
stand they are about to introduce this system into this country,
and we are indebted to Mr. P. E. White-Hurst, soo Fifth
avenue, New Yark, for the following information regarding
their method of setting boilers.

We reproduce views of two types of horizontal hoiler show-
ing their patented adjustable Aue covers in contact, The sec-
tional drawing, Fig. 2, shows the covers used for closing in the

side flues. They consist of a series of firebrick covers which
L oy S D iy
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FRONT ELEWATIIN BABCOCK & WILCOR BOILER, SHOWING PATENT "ADJUSTABLE FLUE COVERS & BLOCKS
FIo. B0

rest in a block, or seating, of similar material. The blocks are
constructed so as to allow the covers freedom to take up the
expanzion and contraction of the boiler, and the former alone
are cemented into the brickwork, the removable covers heing
held by means of packing inserted at the back, this forming an
air-tight joint. A thin wash of fireclay cement prevents leak-
age from the rebated joints without affecting their removability.

Fig. 3 shows the same principle applied to the down-take
covers, and in thiz case the ends of the covers which touch the
back of the boiler are supported on the wrought iron bar shown
in the section.

Fig. 4 shows the special design of front cross-wall blocks,
which alzo absorh the expansion and contraction of the boiler.

The front wall with the removable blocks is built s0 that
there iz about T inch clearance between the hlocks and the
hoiler shell, and packing is placed in the hollow rtecess thus
formed.

1t is claimed that no boiler explosion has occurred where this
system has been installed, owing to the facilities for inspection ;

alzo that the saving of time, expense and labor 15 enormous,
and that the maximum of plate surface is exposed to the
heated gases, and fuel is economized through having gas-tight
Hues.

A Commendable Practice.

It has long been observed that the majority of boiler ex-
plasions happen in the morning just after the load has come on,
frequently on Monday morning, after the boilers have pazsed
through a period of idleness. During this pericd they have
heen under the care of watchmen and helpers who, of course,
are not experienced engineers, The night watchman, having
orders to have steam raised at a certain time in the morning,
brings the pressure up regardless of any engineering precau-
tione which, with the regular men in charge, are obzerved as
a matter of course; and owing to the lack of exhavst steam
during the early morning hours the feed water is frequently
pumped into the boilers cold while the fires are being pushed
to pet steam up 10 the prescribed point before the day watch
COMmes o,

There 15 no doubt that this firing-up time 15 the crucial point
in the daily experience of a steam generator, which repeated
day after day must surely have an influence on its structure,
and if the truth were known it would probably be surprising
to see how much abuse the average boiler stands in its lifetime.

It 15 a pleasure, therefore, to cite the practice of one engineer
who appreciates the extent to which - unequal expansion and
contraction in firing up can cause trouble in bailers. This man
i of the opinion that engineers do not alwaye realize the long
time it takes to get the water in a boiler heated to a uniform
temperature, even in those bhoilers which are generally sup-
posed to have good circulation. He is in charge of a battery of
hatlers in which he had noticed that as long a3 one hour after
raising steam to 100 pounds, the working pressure, cold water
conld be drawn from any one of the bottom drums, which
wotnld be cool enough to drink. To avoid this condition, before
firmg up he would raize the water level one gage higher than
required when running, and when 5 or 10 pounds of steam
showed on the gage he would blow down to the regular level.
This emptied the lower drum of all cold water and immediately
brought the boiler and contents to a uniform temperature,
after which steam could be raised as rapidly as desired. This
is a little part of routine management that has fully repaid the
troible taken to keep it in force, as not I cent has been ex-
pended on these boilers since they were put in.

This engineer previously had charge of a battery of return-
fubular boilers fitted with mud drumz. The practice ahove
outlined was used here also, and in thirteen years not a tube
had to be expanded nor a cent expended for repairs on these
boilers.

The mast careful and intelligent handling 1s necessary to get
the hest results with anv boiler, and it is difficult to overdo
this feature; in fact, it is better to spend a couple of minutes
a day in being too careful than to spend a lifetime of regret
over not being careful encugh.—Power and the Engincer.

Fatalities due to Locomotive Boiler Explosions During the Period July, 1904, to June, 1909, Inclusive.

True. A O e 7 A o 1 el R R e AP o e

Tuly, 1904, to June, 1905..... 38 564 10 53 48 a1y B 48 615
July, 1pos, to June, 10900, .... 45 1o 1 41 46 fi51 1 46 G52
Tuly, 1906, to June, 1007..... 70 plitsS 7 fi7 77 835 f 77 241
July, 1907, to June, 1008, ... 54 Flars 4 gt 53 Bz3 3 3 B2t
July, 1908, to June, 1909. ... . i3 635 3 55 36 710 z 36 712
AT B R e 240 3,304 25 aya 203 1,636 a0 263 3,656
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THE LAYOUT OF AN ARCHED SMOKE BOX .

BY EVAPORATE.

Some time apo we had a smoke-casing to construct for a
group of boilers—three in number—placed three in line
athwartzhip. The boilers were of the double-ended tvpe, or
as they are familiarly called, “fore-and-aft” boilers, and were
17 feet 3 mches long hy 15 feet diameter, each having six
furnaces.

The space required for the layout of this job was very great,
and as our drawing board was rather “circumspect” we could
not even find room enoungh for a full half-front elevation and
a half-side elevation, and we had to content ourselves with
placing one drawing on top of the other, using white chalk
for the front elevation and red chalk for the side elevation,
Ta proceed with such an afrangement ought not to pregent any
serious complications to a careful layer-out, but for ilhistrating
purposes it will be necessary to use both drawings separately.

Let us draw a half-front elevaticn and a hali-side elevation,
as shown in Fig. 3. and proceed to layout the plates for the

the lath at the center line, again mark the intersecting points
{this time marked by 2, 2, 2), and repeat this again on line 3,
and so om, till line 11-11 is reached, where there is only one
point to mark. Now proceed to transfer these points on to
their corresponding lines, as marked on your plates, commenc-
ing, naturally, with line 1. The whale operation is simplicity
itself, for with the precise position of the lath, with its end to
the center line (on front elevation), mark the points numbered
1, and on line 2 at the corresponding number on the wood place
the mark 2. Similarly with lines 3 and 4 until line 1o-1T has
been reached, always taking care that the end of the lath 15 on
the center line, Now draw in arcs marked E and F on Fig. 3.
As can be seen, part of uptake between points 1 and 2 15 di-
rectly perpendicular. It follows that its true shape will be
similar to the drawing. Join points I and 2, and then proceed
to join all the other points in the usval way. (Fig. 4.0 All
rivet holes can now be marked in, and if it is desired to flange
all the plates throughout the uptake instead of using angle-
bars for corpers, allowances for flanging ghould be made.
With all the marks transferred from the front elevation to our
plates and all our points connected up thereon, we have now a

H
FRONT ELEVATION
Fig. 1

Centar 1 o
m—t - i
Boilers 1

SIDE ELEVATION
Fig. 2

THE ARCHED SMOKE-ROX A% IT WILL APPEAR WHEN COMPLETED AND iNSTALLED.

fore-and-aft ends of the smoke casing. Divide the arc 4 B
{Fig. 1), side clevation, imto any number of equal parts—szay
four—and through each of the divisions or imtersections draw
a line at right angles to the vertical center line and parallel to
each other, and on the front elevation divide the are C ¥ into
anv number of equal parts—szay two—and again draw or strike
lines through the intersections of the arc. With these pre-
liminaries we have obtained all of the lines necessary for the
lavout of all the plates of the fore-and-ends,

Now place the plates in position on the trestles with the
required laps on each plate (for joints), and with a chalk line
strike the line 1 (Fig. 4) at the bottom side of plates. Then
with the trammels draw in the center line perpendicular to the
hase line, and along the center line measure in points through
which lines 2, 3. 4, 5, 6, 7, 8, 9, 10 and 11 will pass. Then draw
in these lines parallel to the base line, at distances correspond-
ing to those between T to 2, 210 3, 3 10 4, 4 to 5 (side eleva-
tion ), and =0 on till line 11 15 reached, Now take a narrow
strip af wood, a lath of wood, preferably the length of line 1
(front elevation), Fig. 3, and noting to keep your lath on the
center line, make the three points of intersection (i ¢., points
marked 1, 1, 1) on the lath, and just where your mark occurs
on the wood carefully place the number of the line, in this
instance 1. These numerals must be carefully inserted or con-
fusion would inevitably follow. Proceed to line 2, and holding

half-front pattern for either the “fore” or “aft” end, and it will
be necessary here after punching or shearing the plates to mark
one plate off each of the templets thus obtained, and then two
plates off cach with the templet turned upside down, thus
securing “rights” and “lefts,” Note that the center line on
the plates is the center line of rivet holes for lap jointing.
Now remove all working lines from the drawing board, and
proceed with the laying out of the arch back, extending from
the “fore” to the "aft” end of the boilers. Divide arc E F. zide
elevation, Fig. 5, into any number of equal parts, say two. Then
divide arc G M into any number of eqgual parts, say two, and
divide arc [ J into any number of parts, in this case also two.
Now draw lines through all these points parallel to the hori-
zomtal center line and extending from the arch back, side ele-
vation, across the front elevation. These are the lines neces-
sary for the layout of the arch back.

Lavout the plates for cne-quarter or one-fourth of the arch
in the same way as was done with the front ends. attention
being given to laps, ete. Draw a line along the bottom edge of
the plates and erect a perpendicular center line. Now strike a
line, distant from the hase line, equal to the breadth of the
flange, which meetz face of boiler, and proceed to lay down the
lines 2, 3, 4, 5 6, 7. 8 0, 10 and 11, the pitchez of which are
obtained from the zide elevation, equal to the distance from
points 1to 2, 2t0 3, 304 505 5t06,6to7 7108 8too,
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0 to To, 10 to I, the point represented by 11 being the center
of the arch.

Now take a lath of wood, and apply it as in the case of fore
ends, again noting to keep the wood just over at the center
line, and mark on it the points of intersection, three of which
oceur on line 1. Then proceed upwards to line 2. Mark the
points of intersection, and =0 on, 3, 4, 5 6, 7, 8 being treated
similarly {g. 1o and 11 have enly one point of intersection), 1o
and TI being same length.

It is obviows that care must be taken in marking the lath
while lifting the various points, as the success or failure of the
whole thing depends on the care expended on these points,

1l e 11

r~The small clreles Feprasunt
rivet holes, which are pitched
al Fhetwecs cuniers
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Fig. 3

LAY¥OUT OF FEONT FLATES.

Now proceed to transfer the points or marks just obtained
on to the corresponding line already placed on the plates (Fig.
61, commeneing at line I and working upwards to line 2, then
lines 3-4, ete., marking the three points on each line. Lines
#, 0. 10 and 11 have only one point on each, while line 11 repre-
gents center of rivet holes. The arcs may now be drawn in.
The radius given on the drawing is the correct one, since the
part of uptake between lines T and 2 is perpendicular. The true
shape of the curve is that shown on the drawing. Join the top
of the arcs to line 2, and through all the points on lines 2, 3,
4, 5, 6, ete., draw a line or lines as shawn in Fig. 6.

The quarter pattern for the arch back is now complete, and
ta secure “rights” and “lefts” it will be necessary to mark one
plate off each templet and two off the “other side up.”

Now remove all working lines from the drawing and proceed
with the new lines for the development of the port and star-
board, outer and inner sides, as well as center sides and bottom
plates. Divide arc K, Fig. 7, at the bottom aof the center nest
of tubes into two equal parts, and divide arc L into any even
number of equal parts, as it is necessary, or at least desirable,
to have a point at the top center of this arc: in this caze we
will make four equal divisions. Then divide arc @ (front ele-
vation} into two equal parts and arc P (side elevation) into
two equal parts. Now draw lines through all these points ex-
tending across the front and side elevations, as shown in Fig. 7.

We will commence to layout the various plates, taking the
bottom plates frst.  First, sguare one end of the plate and
strike line 1, zay 1 inch from the edge of the plate. Then draw
in lines 1, 2, 3, 4 4 5, 6, 5, 4, 4 7 at pitches equal to the dis-
tances from 1to I, 202, 210 3, 3104, 40 4, 4 to 5, § to 6,
fito 5, 5004, 4 to 4, 4 to 7. Line 1 iz the center of holes for
the lap joint, and line 7 iz also the center of holes for joints
with side plates. Now, with a short lath of wood, keeping one
end of the lath on a line representing the face of the boiler
(side elevation), mark on the lengths of lines 1, 2, 3, 4, 5, 6
and 7 in their respective places.

Lay out these sizes on the plates at the line: 1. 2, 3 and so
on (Fig. 8), and through the points on the respective lines
draw a line or a fair curve, which operation will complete
the templet for all the bottem plates—twelve in number—and
when punching and shearing of the templet has been per-
formed five plates will be marked “right side up,” while the
other six will be marked from the templet turned upside down
or reversed, thus securing “rights™ and “lefts”

We will now lay out the plates for one-half of cither the
port or starhoard outer sides, allowance again being made for
lapping for joints.

Lay out the center line (Fig. 0}, and commencing at the top
of the plates thiz time, draw line 21 at right angles to the

Arline 11 reprosents center
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MALF FRHONT AMD HALF SI0E ELEVATIONS
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LAYOUT OF BACK FLATES,

center line. Then draw lines 20, 15, 18, 17, 13, 12, 11, 10, o, 8
and 7 (notice to omit lines 16, 15 and 14, as these are working
lines for the inner side and will he required later].

The pitches of the lines along the plates are obtained by
measuring the distances from points 21 to 20, 20 to 19, 19 o
18, 18 to 17, 17 to 13 (center line, front elevation}. Note line
7 Tepresents the center line of the rivet holes for jointing the
bottom in a manner similar to that emploved in transferring
lengths on other plates. Praceed to lift the true lengths af
lines on to the plates, beginning at line 21 at the top of the side
clevation, Fig. 7, keeping the end of the lath at the center line.
Mark 21 at the extreme length and similarly line 20, Lines 19,
18 17 must now be marked, and these have two intersections
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each. Pass over lines 16, 15 and 14, meantime, and at lines 13,
12, 11, 10, 9, 8 and 7 mark the lath at two different places on
each line, carefully noting to neatly insert the number of the
line on the lath immediately over the points representing the
lengths of lines. Line 7 is, again, the line for rivet holes for
the junction with the bottom plates.

Now transfer all these points to the lines on the plates, each
at its respective number, and when all the lengths have been
laid out join the points as in the previous caze. There being
four other sides 1t will Le necessary to mark one plate off
similar to the templet and two with the templet reverzed, thus
torming “rights” and “lefts.”

Now proceed with the plates for the inner sides. Lay ount
the plates as in the outer sides.  Strike a center line and draw
Ime 16 at right angles to the center line at the top edge of the

1 133440004 4 7
Fig. 12
Boltom Plates
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FIG. B,

plates. MNow draw lines 15, 14, 13, 12, 11, 10, 9, & and 7 at
pitches equal to the distances between these lines on the “front
elevation,” Fig. 7, on a line representing the fnner side. Take
the measuring lath agam and mark on it the lengths of lines
15, 14, 13, etc, (side elevation). Now transfer these marks to
the corresponding lines on the plates, Fig. 11,0 Join all these
points as shown. To complete the inner zide mark one plate
off the templet, two of the templet reversed, again securing
“rights” and "lefts.”

The developing of the conter sides is practically a repetition
of the work done on the inner anid outer sides.  Fig, 10 shows
the developed plate, which was obtained in practically the same
manner a& those previously described.

This completes the development of all the plates for our
up-take, as shown in Figs. 1 and 2, except the door plates, which
rerquire little or no developing.  Baffle plates will, of courze, he
renuired for such a casing, and these can be quite easily “lifred”
from the templets of the smoke-casing proper, before this has

been spaced for riveting,  Angle-bars, when these are used, are
sometimes developed, too; that is, they are laid along the edge
of the plate to which they are finally to be attached before the
plates are hent, and then the bending is done in practically one
operation,  The quality of the steel plates used in this class of
work has improved so much recently that the practice of flang-
ing the edges of the plates has become guite common, and this
method has many chvious advantages.

DUPLICATING AN OLD FLUE SHEET.

BY J. N. HELTZEL-

A very essential and vet one of the most vexatious jobs that
confronts.a laverout in a railroad shop is the task of dupli-
cating an ald flue sheet; that is, to complete the sheet with all
holes so that it may be put in place without removing it to
punch the holes and, at the same time, fecure a neat fit with
fair holes. It is a well-known fact that when new botlers are
Luilt it is very often necessary to make some alteration in
order to overcome some error.  This error may be in the draw-
ing, or the layerout may make a mistake. He may have the
wrapper sheet too long or short; in either case it will necessi-
tate the altering of the flange of the fue sheet, In this case
the flue sheet will be either larger or smaller than the drawing
calls for, which will not be detrimental to the boiler, however,
bt will be a source of annoyance in future when a new flue
sheet is required,

[f the new sheet is laid out by drawing,there are various ways
in which it may vary from specifications. A mistake may be made
in ordering material—say the wrapper zheet may be ordered
1 or 2 ainches short.  Instead of ordering a new sheet the fire-
bhox may be made to suit conditions, and this would mean that
the flue sheet will be somewhat shorter than specified. Not-
withstanding the fact that the alteration iz approved by the
purchaser, a tecord is not kept, nor 15 a note made on the
drawing that would materially aid someone in future. Devia-
tions such as the foregoing are the cavse of considerable an-
novance when repairs are necessary, such as the renewal of the
flue cheet.

Assuming, however, that a sheet iz originally precisely like
the drawing: when this same sheet is removed, after having
been in service, it will be found to have changed, because the
rolling of the flues has expanded the sheet, and in some cases
[ know a difference of 33 inch has been caused by working of
flues. In view of the foregoing conditions it is evident that
the blue print should not be followed except to a limited extent,
for flue spacing only. It is good practice to check the old sheet
with the print, becanse there may have heen an error in the
old sheet. However, the only unfailing way to duplicate an
old sheet and lay ont all the holes in the flange is illustrated in
Figs. 1, 2 and 3.

The method here described is not a scientific one, and miay
appeal to the reader as old-time practice, and perhaps many
would prefer using a more scientilic method, such as by means
of the blue print and trams. The one who uses the scientific
method, the blue print and trams, without referring to the old
sheet, is usually the one who feels small when the attempt
i= made to apply the new sheet. Usually it will not fit,

Fig. 1 represents an old flue sheet Fig. 2 15 same sheet laid
Hange down to the new plate out of which the new sheet 15 1o
he made. The location of the holes in the flange 15 shown
in gither figure. The reader can estimate the importance of
having the holes in the new sheet in exactly the same location
a5 in the old sheet, and this is accomplished by this method,

[t is obvious that if a hole is located at a point tangent to
two curves, as at K&, Fig. 1, the holes must be in the same
location in the new sheel, or they will not correspond. Draw
line a-x in the center of the sheet, Fig. 3: locate the center of
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METHOD OF LAYING OFF & XEW FLUE SHEET FROM AN OLD OKE

the old sheet top and bottom.  Place same as shown on Fig. 2 Internal Feed Pipes.
The face of the Aue sheet must be blocked up parallel with the
new theet. Scribe the curvature of the sheet by using block B The boiler of a small tug {an ordinary Scotch, with a single
or some other convenient toal, After the fange line is marked  furnace) had been troublesome for a long time through
off use a z-foot square in the manner shown m Fig, 2, locating  priming badly—almost continuously with dirty or sea water,
all rivet centers on the flange line as shown on the sheet, Fig.  The main check valve was on the front of the boiler at about
3 The center thus found will be the Hange line. Every alter-  the level of the center line of the furnace and had no internal
nate center is then marked heavy with a punch, cvery alternate  pipe, the boiler being too small for a man to get down be-
mark being centered light. The necessary allowance for the  pween the tubes and shell to fit one,
flange is then added, also the center lines of the mud-ring The valve was taken from the front and fitted on the hack
rivets are squared from the old sheet the same as other centers.  of the hoiler and an internal pipe fitted, with one row of holes
These holes may be stripped off by using the center of the  having about 25 percent more area than that of the pipe.
sheet as a fixed point.  All flue holes are laid out to point, also The pipe was fastened so that the water was delivered to-
the brace and stay-bolt holes; but is it good practice to check  qeards the front or smoke-box end of the boiler. We found
by the old sheet? After the sheet is flanged accurately to mark,  the position of these holes a very important matter, as by
annealed and straightened, the rivet line is drawn around the  giving the cross-pipe half a turn, to make it discharge to-
flange according to the old sheet, and all holes located on this  wards the combustion chamber, the boiler primed again so
line by squaring the center ar flange marks from the face sheet much that the boat had to pull up, and we had to lower the
by uging a 2-foot square. steam and fix the pipe to discharge as at first, Ever since it
[f the foregoing method 15 wsed no trouble will he experi-  has heen found to be practically impessible to make her
enced in securing a good fit with fair holes. The sheet may  prime,

be completed on the floor, and the extra labor of fitting the In another steamer, the check valve was on the side of the
sheet for the purpose of marking holes 15 eliminated. shell, about level with the third row of tubes from the top—
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The majority of boiler tube failures are probably directly  no internal pipe was fitted. As there was always a certain
due to scale, zediment, oil or some foreign matter inside the amount of dirt among the tubez opposite the check, we de.
boiler. Restricted circulation and unequal expansion and con-  cided to fit a pipe similar to the first case; and on opening the
traction, however, have considerable effect on the life of flues.  boiler about ten weeks afterwards we were pleased to find it
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much cleaner than uswal everywhere (the engineer said dirt
had shifted that he had been tryving to get rid of ever
since joining the ship), all the loose dirt being heaped up
on the bottom of the shell at the back end, as shown in
Fig. 1.

In several steamer: having to make up with river water,
which is always more or less dirty, and makes a lot of hand-
scaling necessary, their internal pipes were altered to the
plan described above, and in every case the result was the
same ; the hoilers in a few months becoming uniformly clean
everywhere, and all the loose dirt being found heaped up at
the back end of the bottom of the shell.

O course an internal feed pipe is no novelty, maost steamers
now have them, but its arrangement iz deserving of a little
more study than is uswally hestowed upon it. In the previous

points z and & of the semi-circle, and draw lines cutting the
center line as shown at «. Do the same with points 3 and 7 and
4 and 6, and mark these points as shown, 5, a, b, ¢ and d.

The height of the breeching is generally given on the blue
print. Lay off this distance on the center line & D, Fig. 1, and
draw horizontal line 1-9, cutting C [ at point 3. Then with 5
as a center draw the half circle and divide it inte the same
number of equal spaces as were used in the half plan, It is
not necessary to draw this semi-cirele, as the points can be pro-
jected from the half plan to the line 1-g in the elevation, It is
the anthor's practice to locate the point o about half the height
of the breeching. The outline of the connection can then be
completed, drawing lines d J, d &, 1-7 and 9-f.

It is next necessarv to draw the curved line which represents
the intersection of the two legs of the connection. This curved
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examples, each pipe as originally fitted was discharging, so
that tlhe circulation was checked instead of assisted, and when
the boilers were emptied a lot of hard scaling was always
done, but after fitting the pipe as shown in Fig. 1, hardly more
than a brushing out was required. I think the best place for
the cross-pipe i3 a little less than half the length of tubes
from the front end,

For a double-ended baoiler, something like the arrangement
shown in Fig. 2 would be suitable; and it will be found that
the result obtained will fully repay the expense of fitting. It
is necessary to see that plenty of well-ftting hangers are used
to support the pipes. Drazir.

MNew Zealand.

LAYOUT OF A Y-BREECHING.

BY JOHN COOE.

The layout about to be described is one which the author has
never seen in any trade journal or text hook, but as he has
made many of them he considers that the plans are of sufficient
mmportance for publication,

Fig. 1 shows the elevation and Fig. 2 the half plan. First
draw the base line 4 8, then erect the perpendicular ine © 0,
and with © az a center lay off along the line A4 B the points M
and N half the distance between the center lines of the two
hoilers. Then wsing M and N as centers, lay off the points
F 7 and A H, making the distances £ J and H H equal to the
length of the opening of the up-take. Dirop lines from these
points at right angles to the line A4 8, and lay off the half plan
as shown, In the half plan J* J* and H" H" represent half the
width af the rectangular opening.

Extend the line © £ until it cuts the center line of the plan,
and draw the half circle showing the cemnection with the
stack. Divide this semi-circle into any number of equal parts;
in thiz case eight have been wsed, Lay the straight edge on

line is not an arhitrary one, and it can be drawn in to please
the eye. Having drawn it, however, divide it into the same
number of equal spaces as were used in the quarter plan of the
stack. Then lay the square on the line C D, and square off
these points to the line © D, az shown.

Now draw a base line § &, Fig. 4, and erect the perpen-
dicular line & 5. Get a piece of lath or hoop iren and lay it on
the line C I, Fig. 1, marking on it the points C, 4, ¢, b, @ and
5. Place this on the line 5 5, Fig. 4, with the point  resting on
point 5. Then mark the points on the vertical line, as shown,
at d, ¢, b, @ and 5. Now set the trams from the paints H' to
5 in the plan, Fig. 2, and with §, Fig. 4, as a center lay off this
distance along the line § &, locating the point 5. Proceed in
the same manner to locate a, b, ¢ and d.

Next divide the half plan of the rectangular opening, Fig. 3,
into the two equal parts, as shown, by the line KX K. Then zet
the trams the distance 5 K on the plan, and lay this distance
out on the line § C, Fig. 4. This gives the true lengths of all
the lines forming the lawer half of one of the legs of the
Y connection,

To get the development for this part of the connection draw
the base line X X, Fig. 5 and lay off on this the width of the
rectangle, as shown, at A" H'. Then set the trams from the
point d on line 5 G, Fig. 4, to point d on line 5 5, Fig. 4, and
with points H', Fig. 5, as centers strike arcs intersecting at
point o, Fig. 5. In a similar manner locate the other points
¢, b, aand 5 in Fig. 5, using the dividers set to the equal spaces
on the curved line, representing the intersection of the two legs
in Fig. 1. Care must be taken to set the trams on the right
marks on lines § & and § 5, Fig. 4, in order to make an ae-
curate development. Points K in Fig. 5 are lacated by setting
the trams from 5 to K, Fig. 4, and using s, Fig. 5, as a center,
then striking arcs of indefinite lengths, after which, using
points H' as centers, with dividers set to the distance H' K,
Fig. 2, intersect the arcs previously drawn at points K,
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The lines 5 K, Fig. 5, are the center lines for rivets, while
lines H* K are cutting lines. The lines 5 &' and D0 H" are
break lines, and this should be indicated on the layout. The
curved line 5 4 5 i5 also a rivet line

To develop the top part of the connection draw the base line
R L, Fig. 3, and erect the perpendicular line L 5 equal to the
height of the connection. Then with the trams set from the
points J' to the different numbers on the quarter circle, Fig. 2,
and using L as a center, lay off the varions distances on the line
L E. The lines drawn from point 5 on the vertical line to these
varions points on the horizental lines will be the true length of
lines for the upper section of the connection.

The plate can then be laid out, as tshown in Fig. 6, in a
manner similar to that described for Fig. 5, /' I being used as
a baze line,

the hottest flame that has yet been created. It is generated
from caleium carbide, which is nothing more than coke and
lime combined at a very high temperature, but the finished
product is as inert, and as little dangerous, as crushed stone,
unlesz put in contact with water, and it can be subjected tor
any kind of rough wsage without the least danger. Acetylene
itself cannot be ignited without a mixture of air or oxyeen
unless it is compressed to more than 30 pounds pressure,

Chemically, oxvgen is made from chlorate of potash and
similar materials, which are not dangerous unless placed in
contact with carbonaceous matter, so that neither carbide,
acetvlene mor the chemicals are at all dangerous if they are
properly handled; improperly treated they can be made ex-
ceedingly dangerous, just as can ordinary coal or water gag,
ot any of the hvdro-carbons, such as gasoline or oil.
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LAYOUT OF &4 Y-DREECHING,

DANGEROUS OXY-ACETYLENE APPARATUS,

When oxy-acetylene welding apparatus was first placed on
the market it was only natural for boiler makers to look upon
the handling of such apparatus as a more or less dangerous
job.  Dhzastrous explosions had been known to occur where
oxveen and acetylene gaszes had been used for various indus-
trial purposes, and it was felt that unless the apparatus was
thorrughly perfected and safe-guarded the same danger might
exist with the various welding devices. In view of this natural
feeling undoubtedly our readers will be interested in the fol-
lowing communication published in a recent issue of Ma-
chinery:

Believing that vou are desirous of informing your readers
correctly, concerning the bad practices which are resulting
disastrously to the oxy-acetvlene industry, you are requested
ta publish the following communication. HRealizing that some
of your readers may possibly consider that the statements
were inspired by a selfish interest, we invite a most searching
investigation as to their correctness:

If the union of oxygen and acetylene did not produce an
unusually powerful agent, the oxyv-acetylene process would not
have its present value. Acetyvlene is by far the richest of all
gases in carbon, and comhined with oxygen produces much

The present acetylene generator is the evolution of various
types that have been tested by vears of use, and most of the
earliest processes have been discarded by respansible manu-
facturers, Hundreds of thousands of acetylene generators
are in wse in the United States, and have become so important
in the lighting industry that they are the subject of yearly
inspection by a body of engineers in a laboratory which has
Leen established by the Naticnal Board of Fire Underwriters.
These engineers have become experts in the generation of
acetylene, and have prescribed rules for the construction of
such generators, which are the outcome of years of constant
examination of apparatus of this character., Generators built
in accordance with these rules can be accepted by the public
as desirable tvpes.

These engineers, and the experience of a number of reput-
able manufacturers, have demonstrated bevond question that
what is known as the carbide-to-water types are mast desirable
for the generation of acetylene, Carbide has what is termed
“endothermic heat,” which is similar to the heat of lime when
slaking, only the heat is much greater. One pound of carbide
will boil & pounds of water; consequently, the engineers for
the insurance underwriters have a rule requiring 1 gallon
of water for each pound of carbide, which, it will be apparent,
is sufficient to insure coal generation,
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The types generally discarded are known as the water-to-
carbide generators. The methods employed in this type were
to sprinkle water on the carbide, or to flood compartments, o
were of the recession tvpe, where the water rose to the carhide
and was forced back by the gas generated when the water
cam into contact with the carbide. All of these types are
objectionable, because there is not a sufficient supply of water
present for proper chemical reaction, and it is entirely absent
=0 far as cooling is concerned. The result is that more or less
gas ig polymerized, or turned inte tar vapors, by the excessive
heat evolved locally, making a poor gas; and with rapid genera-
tion there is danger of the heat becoming so greal as to melt
the portions of the generator i contact with the carbide, and
to create danger of explosion should the generator be opencd
when the carbide is in this heated condition. Generally, the
carbide is in the interior of the generator, surrounded by
water, s0 that the heat iz not perceptible from the outside of
the generator, but it exists nevertheless,

Attracted by the supposed profits in the sale of oxy-acetylene
apparatus, a new crop of generator makers, who are cither un-
familiar with the established methods of generation, or un-
scrupulons, are springing into existence, and are placing these
undesirable types on the market. They are doing exactly
what was done with lighting generators in the earlier part of
their history, until there hecame a great class of what was
known as “tin can” machines, the poor results from which it
took years of strenuous efforts by the better class of makers
to overcome. These types of generators are even more ohjec-
tionable for oxy-acetylene welding than they were for light-
ing purposes, because the gas consumption is much more
rapid, multiplying the bad effects from this improper genera-
tion. Should such generators be subjected to the inspection of
the insurance engineers they would unguestionably he promptly
rejected,

Bad as is this method of gas generation, a still worse candi-
tion exists. It i1s known to those who are at all fanuliar with
acetylene that when it is compressed to from o to 45 pounds
or more, there 12 a kind of disintegration of the molecules,
causing the gas Lo be explogive in the presence of a spark. In
the early history of the art some terrific explosions occurred
from compressing acerylene in this form, and for a time its
use under compression was entirely abandoned, Through a
French discovery it was learned that if cylinders were com-
pletely filled with a porowns material, and this material was
then saturated with acetone, the acetome would dissolve the
gas to twenty-five times itg own volume for each atmosphere
of pressure, and that when the pressure was relieved the ace-
tone would give off the acetylene, and that this method not
only gave the cylinders a marvelous capacity, but made it en-
tirely safe to use acetylene in this form. The “Presto-o-lite”
cylinders, which can be found on almost any automobile, are
examples of what has been done in this line, and many Tail-
road cars are lighted by thiz system. It iz also emploved
quite extenzively in oxv-acetylene welding for portahle uses,

In the face of past disastrous experience there are persons
whao are manufacturing acetvlene by compressing it direct
from carbide without purification, and during the past year
there have been several fatal accidents from this canse. In one
case nine people were killed, and the directors of the Inter-
national Acetylene Association held a special meeting and
passed resolutions condemning thiz process, which is nothing
less than criminal to employ.

A method is being uzed to make apparatus portable, which is
nothing more or less than to place an acetylene generator an
an ordinary truck and wheel it about, A generator in this
pozition i3 not only likely to he accidentally tipped from the
truck, but it may bhe placed in close proximity 1o red-hot fur-
naces, or struck hy swinging cranes, or injured in many other
wavs, and it does seem as though any eareful, thoughtful per-

son conld immediately realize the danger of such an arrange-
ment. If the generator should be tipped over it would imme-
diately bring the whole body of water and carbide into contact,
which would certamly burst the generator, and the volume of
gas released might come into contact with fire and an ex-
plosion follow. Obvious as i3 this danger there are men in
important mechanical positions to whom it did not eceur uneil
their attention was called to the possibilities. Certamly no
intelligent insurance representative would approve of such
apparatus,

S0 far from acetvlene being considered dangerous, when
properly manipulated, the highest insurance autherities have
concluded that it is much safer than movable units, such as
lamps; and there is no reason why it should not be equally
safe for oxy-acetylene purposes.

The conditions with regard to the generation of oxygen are
not much better. The desire of many persons, who can use
the oxy-acelylene welding process to advantage, to obtain
apparatus at very low cost, has proved to be a great incentive
to constructing the apparatus cheaply.

Oxygen has been produced in this country for many years
from chlorate of potash and similar chemicals, but in such
cases it haz been the practice of the most prominent manu-
Tacturers to generate this gas under only sufficient pressure to
wash it thoroughly and force it into a gasometer, from which
it iz compressed by a compressor into tanks for portahle nse.
It does not require much thought to realize that it would be
much cheaper to generate the oxygen in the retorts under =uf-
ficient pressure to force it into the tanks ready for use. This
would cut out large washers, the gasometer and the most ex-
pensive part of the plant—the compressor.  Such a plant could
be built at small cost and at considerable profit. That this is
being done, and advertised guite extensively, requires only the
examination of the advertising columns of a number of trade
papers to show.

The most approved types of plants generating oxygen from
chemicals have the compressars built with two stages of com-
pression, with an inter-cooling cail between the cylinders, and
with the eylinders totally submerged in water, 50 that even
though there are impuritiez in the gas there is not sufficient
heat generated to ignite the mixture. It iz also required that
the parts of these compressors subjected 1o oxyzen must be
of non-corrosive metal, which adds still further to their cost.
It will be evident that plants not having these necessary
requisites can be and are sald for much less than properly
constructed apparatus,

Defective and dangerous types of oxy-acetylene apparatus
have not, as a rule, given satisfactory results and tend to dis-
credit the process, Such apparatus has injured the art not only
in this country but in Europe as well. Solicitations have been
In:c:{:ivt‘rf by the company which the writer represents 1o sell
Is apparatus in Anstria by a very prominent firm, whose letter
slates that that country has numerous cheap and ineffective
plants, which have brought the process inta disrepute.

New York, AvousTINE Dayis,

President, Davis-Bournonville Company.

THE DISEASES OF BOILERS.*

Boilers are heirs to nearly as many dizeases as the human
family. Some are crippled from birth, owing to errors in
construction.  The most marked and important of these con-
genital troubles is the one that makes itself known by the
failure of the lap seam along a line which passes close to the

* From an address before the New England Association of Electric
I.ightinﬂ Engineers, by F, 5 Allen, chief inspector of the Hartford
Steam Doiler Tnspection amd Insurance Company, Hartford, Conn.
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rivet holes, but wsually does not enter them, except when ra-
diating branch cracks are present.

There were few failures from the lap joint crack when iron
plate was exclusively used in the construction of boilers, and
this was doubtless due to two main facts: First, the fact
that the plates then used were small, and second, the fact
that steel (which is now wused almost wmiversally for boiler
shells) is much more likely than iron to develop this particu-
lar defect.

Certainly the workmanship was no better in the days of
iron than it is now, and in fact it was, as a rule, probably dis-
tinctly inferior; and while the pressurcs that were carried
were less than they are to-day, the boilers were no better
adapted, by reason of design and construction, to bear those
lower pressures than modern boilers are to bear the higher
ones that we find to-day.

A more important circumstance was, that in the nse of iron
it was impossible to obtain large plates. Thus boilers 4 feet
or more in diameter were made with two plates to a course,
and a boiler 16 feet long was uswally built in five courses,
and never in less than four, The girth seams doubtless
stiffened the plates, for in the examination of a great number
of boilers that had exploded by rupture of the seams it was
found that the fractures commenced midway between the girth
joints, In hundreds of cases, too, the main lines of fracture has
developed lateral branch cracks, which have been detected
by the inspector because they showed just beyond the edge of
the inner lap; and then, by cutting out rivets and opening the
joint, longitudinal fractures have been discovered without
actual explosion of the boiler. Cracks discovered in this
manner are always in the center of the courze. Furthermore,
in destructive tests of beilers we have found the distress to
begin, and failure to occur, at the middle of the course. All
of these facts show the importance of the stiffening action of
the girth joints upon the shell,

Paszing now to the consideration of the effect of the ma-
terial itself, we note, first, that iron withstood the severe
treatment of whipping down the ends of the plates with
sledges—this practice having once been nearly univerzal in
hoiler shops. The only remedy for this is to provide a mas-
sive former, which, by heavy pressure, finishes the ends of the
plates and brings the laps to as nearly a circular form as
possible, though even with this precaution there is always
same flattening at the lap.

Steel appears to resent the sledge-hammer treatment, and
it i5 also sensitive to the slight lecal movements that occur
near the joint, owing to variationg of pressure in the bodler,
and to the fact that the contour of the boiler shell is not truly
circular near the joint

These causzes, singly or in combination, are very likely to
cauge fractures at the longitudinal joints, these being undis-
coverable except by cutting the plates apart, unless branch
cracks happen to radiate from the main line of fracture, and
run out from the edge of the lap. Often, too, the plates are
not bent in the rolls, so that they conform to each other in
shape at the ends; and in this case the closing up of the
joint, as the rivets are driven, causes a severe and permanent
stress in the material, the effect of which is doubtless to
hasten the formation of a lap joint crack.

Ancther defect that can be produced in riveted joints is
due to neglect in adapting the pressure that is emploved for
closing the rivets, in hydraulic riveting (which is the best
methad of riveting), to the nature of the joint that is being
made, The pressure that is maintained upon the accumulator
shonld be varied according to the diameter of the rivet that is
to he driven, and the thickness of the plate of which the shell
is to he made.

Ruptures of plates from these causes occur with little rei-

They
sometimes develop within a year or two, while in other cases

erence to factors of safety, or to the age of the boiler,

thev do not appear until after several vears of service,

Alteration of the structure of the material of the baoiler,
under the influence of stress and temperature, is undoubtedly
the cause of failure In many cases, and evidence of the fa-
tigue of metal, which admittedly occurs in all classes of ma-
chinery, is found in boiler plates. Fractures in the plates,
away from the seams, have heen found occasionally, and sur-
face cracks, either internal or external, may develop in the
shell, the plates being then brittle enocugh to be readily broken
up with a hammer when they have been removed from the
botler.  Such cracks are not so frequent, in the central or
free parts of the plate, as they are near a flange or some other
rigid comnection, where the effect of the movement of the
plate may be localized. The localization of strains in this
way has been the cavse of frequent failure or fracture in
some types of boilers, with the result that expensive repairs
have been required, and in many cases explosions have re-
sulted.

We also find evidence of profound alteration of the struc-
ture of the material in boiler tubes, these often losing their
ductility after a few years of service, even though they may
have been reasonably ductile when new. Undoubtedly the
skelp from which these tubes were made was of an inferior
quality and the alteration in their structure, with the result-
ing liability of fracture, is probably due to the temperature ta
which they are exposed, rather than to the pressure.

There is much difficulty in detecting alteration in the struc-
ture of a boiler tuhe, although there is not infrequently some
unusual eolor to the tuhe, or some unnsual sound given out
under the hammer test, that will attract the attention of the
examiner, A case which came under my own observation
related to a large battery of boilers in which the tubes showed
no evidence of thinning, everheating, distortion, or sediment.
They were found to have the full standard thickness required
for boiler tubes of their diameter. When they were rubbed
clean of soot and ash, down to the original skin of the metal,
however, they showed a peculiar and unusual color, although
under the file bright metal showed at once, The appearance
of the tubes was so peculiar that two of them were removed
for testing, with the result that they were found to have lost
their ductility almost entirely, The tube: in all the boilers
were subsequently removed, and all (or nearly all) were
fotnd to be brittle, often breaking when one or two blows
were struck upon the chisel in cutting them off. Far the
sake of comparison, a tube that had heen in serviee in an-
other boiler in the same plant for 23 yvears was removed, and
the physical tests that were made upon it showed that its
condition was excellent. In this case, however, the tube had
not been subjected to a temperature in excess of that due to
125 pounds of steam pressure, while the boiler having the de-
fective tuhes had been operated at 160 pounds pressure. The
old tube, moreover, which was in good condition after many
years of service, was made of charcoal iron, while the others,
which had become brittle, were of zteel.

O late there are many defective bolts found among those
that are wsed for holding the tube caps on the manifolds in
some types of watertube boilers, This is a dangerouns defect,
as mast of these boilers are operated under high pressure,
and the caps are upon the outside, so that the failure of the
bolt releases the whole contents of the boiler into the fire
room. This matter is so serions that it has been taken up by
one of the large electric road operators, and chemical tests
have been made of the varions bolts in actual use, and of the
bolts purchased. The number of defective holts found during
the past year was very great. while ten vears ago it was the
exception to find any such bolt defective. T cannot =ay what
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the result of the investigations now going on in my depart-
ment, and among steam users, will develop, but from personal
investigation I believe that the bolts that have been used for
the past few years are of steel, and evidently they are com-
merciallv-made bolts.  The ductility of many of the defective
holts 15 50 far reduced that, though they are an inch in di-
ameter, a blow from the light hammer used by the inspector
would snap them off with a single blow. Many were also
found to be cracked partially through.

With regard to these bolts I would say that the remedy, in
ay opinion, would be to use bolts that are forged from the
very best quality of Swedish iron. These bolts are not sub-
ject to alternating or intermittent variations of stress, and
hence 1t appears probable that the change in molecular stric-
iure that they undergo is to be ascribed to the natures of the
material from which they are made, the alteration taking
place as a result of the temperature to which they are exposed.

Cne other cause of rapid deterioration and loss of efficiency
in boilers is the formation of incrustation and scale. Water-
tube botlers are peculiarly sensitive to this, as their tubes are
liable to become overheated, and the thin material of which
they are made then becomes subject to distortion, where the
relatively heavy plates of a boiler shell would remain com-
paratively unaffected. A great many cases of this kind occur
vearly, and the rupture of the tubes is not infrequent,

Some twelve years ago several tubes ruptured in one of our
best equipped and largest electric plants, and overheating of
the lower tubes was noted in all the boilers. Many were quite
badly affected, and others not g0 seriously. Some of the
least affected tubes were selected, and many specimens taken
from them were gent to Watertown, Mass, for test. The
reanlts were of conziderable wvalue, Test pieces were taken
from different parts of the same tube, and on two tubes,
specimens taken from the top of the tube, over the furnace,
eave an elongation in a length of 8 inches of 18 and 19 per-
cent, respectively, the ultimate strength of the material being
g7.800 and 58,000 pounds per square inch, and the elastic [imit
28000 and 39000, Specimens taken from the same tubes in
the rear of the bridge wall and on the upper side, where they
were exposed to the descending currents of heat, but not quite
at the exact topmast point, gave elongationz of 16 and 17
percent, respectively, in a length of 8 inches, the correspond-
ing tensile strengthe being 55700 pounds and 58000 pounds,
and the elastic limits 36,300 pounds and 38000 pounds, These
were the best tests, some of the others running somewhat
Tower for strips taken in similar localities, Test picces taken
from the bottom of a tube over the furnace, but in locations
selected 50 as to avoid distorted spots, and to secure speci-
mens that were apparently uninjured, gave ultimate strengths
running from 41,500 pounds to 46,500 pounds per square inch,
the elastic limit in these cases ranging from 24,000 o 31,000
pounds per square inch, and the elongation in a length of 8
inches from 2 to g percent.  Another set of tests gave results
Tbetter than those just quoted, but in these cases the specimens
were taken from the side of the tube, just above the center;
the tensile strength running in these matances as high as 47.-
ooo ponnds per square inch, and the elongation as high as 12
percent in a length of & inches.

The tests made upon specimens taken from the top of the
tuhes in the upper part of the hoiler, where there was no di-
rect exposure to the fire, showed a total strength and a per-
centage of elomgation that were practically the same as the
corresponding results for new tubes, although the boilers had
seen some two years of service, The rapid deterioration of
the tubes was considered to be largely due to the fecd-water
and to the nature of the incrustation, A change was made in
the water supply, and T do not recall any trouble with tuhes
that has been experienced at this plant since.

The failure of tubes in watertube boilers is not infrequent.
It is sometimes due to defects in construction or in welding ;
but I have noted one peculiar fact, which has impressed me
considerably, and that is, that except in cases in which the
weld was defective, 1 have not noted a single case in which
the failure occurred directly at the bottom of a tube. This
fact may be of little interest, but it has impressed upon my
mind the view that structural change in the material leading
ta the failure or splitting of the tube takes place a little to-
wards one side of the bottom, or (say) at “about 8 o'clock”
i the circle of the tube.

The increase of temperature atfendant upon the use of
higher pressures has brought about some new developments
detrimental to hoilers in eonnection with the formation of
scale, and this is cspecially true in the fire-box type of up-
right hoilers, There is little space in these boilers for the
deposit of scale upon the tube sheets directly over the fire,
and in view of the large amount of heating surface and the
normal evaporation the formation of scale must be very
rapid upon the tube sheet, especially when the feed water is
at all brackish. Two marked instances are worthy of notice,
the obierved results seeming hardly credible. In both cases
the boilers were nearly new and were of good construction,
and working under proper factors of safety., Leakage around
the tubes developed quite early. In one of the cases the
teouble occurred in a battery of very large boilers of this up-
right type, operating at a pressurc of 170 pounds per sguare
inch; the owners in this case (as well as in the second one,
presently to be noted) having a large number of boilers of
the same type operating at 1235 pounds. There had never been
trouble from scale, although in the older boilers operated at
125 pounds there was a considerable deposit of mud, which
was readily removed by periodical washings, No trouble
from leakage had been experienced from this sediment at any
time, in any of the boilers of this plant, until the new high-
pressure boilers were installed for electric power; and the
plant was thoroughly modern and up to date, and everything
of the best construction. An examination of the high-pres-
stire boilers, after the leakage around the tube ends had de-
veloped, showed a thin, hard coating of sulphate of lime over
the whole tube sheet and making a zlight fillet around each
tube. The coating resembled an enamel lining more than a
scale, owing to its extreme thinnesz and itz adherence to the
plate. The fact that the same water had been used in boilers
in operation in this plant for over twenty wvears, and that no
trouble had occurred from scale or deposit, made it difficult
to persuade the engineer that the leakage was due to the feed
water, and to scale formation: but by the judicious use of
solvents the enamel-like coating was finally dissolved, and no
leakage has occurred since, solvents being now used to pre-
vent further deposition of scale. The second case was similar
to the first, but the plant was many miles away and used an
entirely different water. Neverthelese the same kind of action
took place in the boilers that were operated at 160 pounds,
although hoilers in the same room had been operated on the
same water with entire success for twelve years at 125 pounds.
This second case also vielded to treatment, and the affected
boilers have since been running at their maximum capacity
without leakage or trouble of any kind.

By way of explanation we may assume that the difference
between the temperature due to 125 pounds pressure, and that
due to 160 pounds, was sufficient to cause the precipitation in
each ecase of a small quantity of sulphate of lime, which, at
the lower temperature, had remained either in solution, or in
suspension with the mud that had been washed out so readily.

The importance of eliminating all lubricating oils from
boilers 15 almost too well known to he worthy of mention,
yet oil continues to be a great source of injury and destruc-
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tion, where the water of condensation is recoverecd from the
exhaust steam and used over again in the boilers. Separators
are put in, having a nominal capacity based upon the area of
the exhaust pipes, without reference to the volume of steam
that these exhaust pipes are to carry. This is a4 grave error
in many cases, Separators have capacity as well as other ma-
chinery; and in installing an oil separator, care should be
taken to ensure for it a capacity to handle the full volume of
steam passing through it.

There also seems to be much difficulty experienced in re-
moving oil from boilers when it has once effected an en-
trance. This can be done readily in some types of boilers by
swabbing the sheets and tubes with a mop dipped in kero-
sene oil after taking the highly important precaution of cs-
tinguishing all open lights about the boiler as a measure of
safety. In other cases, where the boilers are inaccessible for
mopping, they can be boiled out with & strong solution of
soda ash (or cauwstic zoda if the soda ash does not prove ef-
fective), with a generous addition of kerosene oil, the pres-
sure being maintained at half or two-thirds of the regular
waorking pressure for from 12 to 20 hours. After this treat-
ment the oil can usually be washed out in the form of a curd,

Corrosion, another boiler disease, is not so common to-day
as formerly, but it still is an active enemy of steam hoilers.
I say it iz less common than it was formerly, becanse a great
change has heen made in the last few years in the types of
boiler in general use, and those that are at present most com-
mon are less liable to corrosive action than were the drop
flue, hammer head, and similar types having a poor circula-
tion at the bottom. We still have with us some types in
which there iz a tendency to corrosion, and no universal
remedy can be relied upon, Instead, each case must be care-
fully investigated and a remedy applied that is appropriate to
the canse of the difficulty, Where the water iz pure and the
boilers are operated intermittently, corrosion is frequently
found in the form of pitting. This action takes place very
wften in pumping stations and in power plants and electric
stations where the fires are kept banked for long periods,
with the water in the boilers quiescent, and far less often in
boilers that are always in active service, Boilers that are used
exclusively for heating purposes suffer more than any others
from pitting.

Once started, corrogion is likely to go on until the material
wf the boidler 1s destroyed, unless measures are taken to check
it. When corrosion is observed in connection with the wse of
:a pure water, one of the best methods of treatment is to
keep the water alkaline with soda ash, for this tends to check
the corrosive action and the soda does not injure the botler.

Care should be exerciged in selecting feed water for a new
plant, or for a new location of a plant, to see that the guality
of the water is good. Nitrates in the water should be es-
pecially avoided, as they are especially troublezome and dan-
zerons. The presence of nitrates commonly results in the
formation of a light scale coating, under which an active
«destruction of the material of the boiler goes on, the plates
and tubes becoming wasted away and the braces and rivet
‘heads cut off.

In certain types of boilers the breakage of stay-holtz is a
frequent and annoying, as well as expensive, occurrence,
Such bolts are often drilled with a 3-16 inch hole, which either
passes through the entire length of the holt, or at least goes
in deeper than the thickness of the outside sheet, and such
holes are supposed to give absolute safety, so far as the de-
tection of broken holts iz concerned, the theory heing that
steam will escape from the end of the bolt as soon as fracture
has occurred, and thereby call attention to the trouble. The
-drilled hole is not to be relied upon, however, because, in the
process by which the stay-bolt fails, the fracture will creep

into the bolt slowly, and when it first encounters the hole,
moisture from the botler will leak out through it in very
slight quantities and evaporate without atiracting any atten-
tion.  In evaporating, however, the moisture leaves hehind it
a certain amount of solid matter, and this accumulates until
it forms a hard, baked residue, completely choking the open-
ing in the center of the bolt, so that the apparent absence of
leakage leads to a sense of security, which is far from corre-
sponding to the actual facts, Many bolts that have heen
drilled for the purpose of providing security against undis-
covered fracture have been found to he completely broken off,
and many others have been found to be partially broken without
any noticeahle leakage occurring in either case. It will be
plain, therefore, that if any reliance is to be placed wpon the
drilled stay-bolt, it 15 important to ream out the holes fre-
quently and keep the openings free. The breakage of stay-
bolts 15 sometimes due to circumstances connected with the
environment of the boilers, to their exposure to injury from
external causes, to strains from varying temperature and dif-
fercntial expansion, and to faulty construction or poor ma-
terial in the bolr.

Many of the minor diseases of boilers, such as rapid loss of
ductility, and development of incipient fractures at different
parts (as at the girth joints in the plain tubular boiler), may
be due to the conditions under which the boilers are operated,
such az to the varyving level of the water, and to the intro-
duction of cold feed water, or to blowing down the boilers
under high pressure and leaving the drafts on, so that cold
air may be drawn through and so give rise to serious unequal
contraction, or to pushing the fires too hard in raising steam
from cold water. Severe strains, resulting in leakage at the
seams and arcund the stay-bolts and tube ends of fire-box
hoilers, are frequently caused by the burning out of the fire
under one boiler of a battery, while this boiler is left con-
nected with the rest of the battery and with the draft full on.
All these defects are developed by poor practice or manage-
ment.

Just a word, in conclusion, about the action of superheated
steam. When superheating is done in connection with steam
generators, the elasticity and strength of the material are
affected if a high temperature is produced, and I look forward
with considerable anxiety to the results that may follow when
boilers are operated in this way for a term of years. It has
heen brought to vour knowledge, T believe, or to the knowl-
edge of similar bodies, and it has come under my own observa-
tion, that cast iron is an unsuitable material to use for ex-
posure to superheated steam of high temperature, 1 have in
mind some extra heavy valves of the best make, with cast iron
hodies, which, when exposed to superheated steam at high
temperature, became badly checked and marked, so that the
whale hody of the casting had an appearance suggestive of
the crazy cracking observed an imperfect crockery, These
valves were replaced by others in which soft steel castings of
the best quality were used in the place of the cast iron, and
the new ones have thus far, I believe, shown no defects,
Fittings or manifolds of cast iron connecting superheaters
with the generator should not be endorsed or approved for
superheating to 100 degrees or over. In fact I think that
cast iron for such purposes has already been abandened in
the best practice, forged or wrought iron being substituted

for it

From tests made at the Watertown Arsenal, in order to
determine the strength of steel at different temperatures, it is
noted that at 400 degrees F. a test bar showed a tensile strength
of 75 tons per square inch, whereas at 1600 degrees F, the
tensile strength was reduced to about to tons.
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‘Boss"" Roller Expandar (Hand Useal

e

Boss'' Roller Expandar (Self-Feeder)

—mE—

Universal Expandar (Hand Use)

=

Univergal Expandar (Self-Feader)

Removable Collar Expander (Hand Usa

Removable Collar Expander (Self-Feeder)

Rapid Beading Expandar

Rapid Beadar Tool

Improved Sectional Expander

Arch Flue Expandar

FAESSLER

BOILER MAKERS’ TOOLS

Roller Flue Expanders

All made with double-length reversible rollers, practically .
doubling the life of the tool. For hand or air motor use.

‘*Boss?! Expander. Strongest and most durable or
tool of its kind, and has fewest parts.

Universal Expander. For flues cut longer than
necessary. Takes any length up to 134 in. projection.

Removable Collar Expander. Rolls any flue
that projects 1 in, or less. The tool’s steel collar prevents
wear from contact with end of the flue.

Arch Flue Expander

Adjustable to arch flue in any locomotive boiler, no matter
how far apart the sheets may be. Makes a tight flue every
time. For hand or air motor use,

Sectional Beading Expander

The octagonally-tapered mandrel gives strength and dura-
bility by providing a full bearing for each section. The
mandrel also stays in place better than a round one, and
hence is less liable to injure the operator.  Furnished with
steel spring or rubber binder.

Rapid Beading Expander

Prossers a flue in 10 seconds, and does it right.
connection with an air hammer.
on the flue sheets.

Used in
The light blows are easy

Perfect Flue Cutter

May be used with or without motor.
m:an to Ur“i'l'l'l.tf.

Requires only one
Simplest and fastest cutter made.

""Parfect’’ Flue Cutter

Wihen writing te advertisers, pleage refer to Tox Boiree Maxen.
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30 DAYS’ FREE TRIAL

OF ANY OF THESE BOILER MAKERS’ TOOLS

Qur products are standard the world over and
couldn’t be beat for construction and all around
satisfactory service even if you paid twice their price.

One Faessler tool tried in a shop invariably
means orders for others so we are only too glad to
let you make the trial on liberal terms. Hence we
make the above offer.

Every Boiler Maker should avail himself of this
opportunity to see, without expense to himself, just
what convenience and saving these tools effect.

Mail the Coupon

J. FAESSLER MFG. CO.

MOBERLY, MO.

(TEAR OFF HERE)

J. FAESSLER. MFG. CO.,
Moberly, Mao.

Gentlemen :—
We would consider your 3o days’ trial offer on the following tools.  Please quote
]_:-rii_‘(::- It is understood that sending this COUpon does not n'i}l]g_w,lr;* us to ,_:-1_11

SIZE (Check off ones wanted)
Boss Rnlli_r IhJL E '\]];I'I'Idll" for hand use.

....... g & for air motor.
anru] l{nlht Hm Expander for hand use.
........ o for air motor.
........ i{(mun able {"nH T RuI]Lr F] ue Expander for hand use.
T for air motar.
..... Arch Flue Expander.
Improved Sectional Beading Expander.
........ Rapid Beading Expander for use with air hammer.
........ Perfect Flue Cutter.

Marrieand: Chcial s Pasthion . « oo o SRR et

When writing to odvertisers. pleare refer to Tux Borze Maxee
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INSPECTION RECORDS,
BY €, E. LESTEm,

Une does not greatly appreciate the mnportance of complete
recards unul he iz called wpon to furnish some record he is
supposed to have and finds that he cannot produce it, I recall
very well a time when T was holding my first position of fore-
man boiler maker that the company with which I was con-
nected had rented several locomotives from another company.
The master mechanic's office did not keep a record of front end
inspections, and the foreman boiler maker was called to da
this, and I did keep a fairly good record for about a vear,

* Form #7800, B0 =5, (e i

ERIE RAILROAD COMPANY.

KEW YORK. EUBQUEHANNA & WESTERN RAILROAD COMPANY,
MEW JERZEY & NEW YORK RAILROAD COMPANY.
CHICACD & ERIE AARROAD COMPANY.

MECHANICAL DEPARTMENT.

Report of Condition of Fire-Box and Inspection of Staybolts,

STaTION DATE 190

Flues
Flue Sheet, Back
Smoke Arch

Crown Sheet

Crown Bolts.
Side Sheet, Right
Side Shreet, Ledt
Dooar Sheet

Mud Ring
No. Staybolts Broken

No. Eenewed

and test guarantees that the boiler is safe to carry the recorded
working preszure,

Form 2,750 (Figs. 1 and 5), as noted on the reverse side of
the vard, is required to be furnished monthly by the local

13, 1T =i
Flormas B

ERIE RAILROAD COMPANY.

CHICACO & ERIE K. R CO. NEW JERSEY & NEW VORK B R. £O,
HEW VORE. SUSQURHANNA & WESTERN I K. OO

GERTIFICATE OF BOILER INSPECTION.

Shap

180

I herehy certify that [ have made o careful external and
internal examination of Hemer: Boiler No h
and tested same with a hydreulic pressure of. s,
and g stean pressure of ihs., and find if in gooa
condition and safe to carry—_Ibs. working pressura, The

faoket 1w vemoved at this examination.

DHadatom

Approved s

Afaster Mechande.

FiG. 2

T CMGIHE Ma

ERIE RAILROAD COMPANY.

A roRn SUREVIHAASE & WEETERS B, 8, €0, BEw JEANCY & ADW FORG B B G5
CHITAEN & E8IT A, B £3,

MECHAMIZAL DEFARTMENT.

Becard of Stayboll loipectien, Steam Gauge and 5afety Valve Tesl, Gange Cocks and
Waser Glass Momatings Cleased and Repaired and Beller Washing,

Are Saybolts Diilled Outside 2
Are Detector Holes Opemn?

Estimated Life of Fire-Box, in Months.

J HERERY CERTIFY that I hawe erassined the Fire-Bor.
Fizmer and Stagbolts of Engine No. —______ and
find comdiion ar abowe,

Sipned.

FéSimin Soiliswanpe.

Arprowed,

Fi1z, 1.—FokM 2,750,

The locomaotives had been returned to the company to which
they helonged, and I decided that the front end inspection rec-
ords were of no more wse and destroved them., The next
week 1 was requested to produce them, " "Nuff ced.”

Different railroad companies have different methods of keep-
ing records of the inspection of boilers and their appurtenances,
but for general information and simplicity the accompanying
forms in nse on the Erie Railroad are, 1 believe, equal ta any
I have ccen.

Form 44-B (Fig. 2) iz a comhination certificate of hoiler it-
spection and is vsed for either stationary or locomotive hoilers,
The card (6 inches by 8 inches) is framed and posted eon-
spicuously in the cab of the locomotive or on the wall of the
boiler room, and is used simply as a source of information to
the shap force and engine crews to denote that an ingpection
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boiler inspector. Tt is, of course, desirable to know for what
reason stay-bolts are renewed, and for this reason the symbals
in the upper right-hand corner were adopted. There is an in-
dividual form for every class of locomotive on the system, and
the diagram on the reverse side of the card shows the shape of
the sheets and the exact location and number of every stay-bolt
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and radial stay in the fire-hox. The inspection is required to
locate every patch, crack, etc, on the diagram. Repairs made
simultaneously with inspection are noted in red ink. The con-
dition of the several parts, as well as the approximate life of
the fire-box, are required to be shown on the face of the form,

Form 2748 (Fig. 4), covering boiler waszhing, inspec-
ticn and repairs to boiler mountings, is required to be signed
by the zeveral men performing the different work and certified
hy the man in charge.

Forms 2,750 and 2,748 are required to be furnished at least
every thirty days and simultaneously, From 2,649 (Fig. 3) is
an office record kept by master mechanics and the general
mechanical superintendent. It will be noted that this form
gives a complete record of dates of required information, and
gives g summary of individual engines,

Wesord of alayhell FBCECHoA

Forms 2,748 and 2750 pass through the offices of the master
mechanics, general foreman botler maker and general mechan-
ical superintendent; each office keeps registered by engine
number and filed by date in a cahinet file in the office of the
general mechanical superintendent.

This gives a complete check on all locomotives, and it is
practically impossible for an engine to run over the inspection
peried without being caught within a very few dave,

Tapping Stay Bolt Holes in a Marine Boiler,

We had some work on a marine boiler which included the
tapping of the inner and outer sheets for stavbolts. The sheets
were 10 inches apart. The tap was 15§ inches diameter, 18
inches long, and was fluted the full length.
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It was used in an air machine, but we found that after it
started to cut the inside sheet it still leept cutting the outside
one, 50 much so in fact that the staybolts would almost drop
in place. We then made a new tap, but fluted it for only o
inches from the end. The front end we fitted with a bt or
guide 10 inches long and the size of the drilled hole. After
tapping the outside plate and entering the end of the tap in
the mside one the part of the tap which was in the inside plate
was without flutes, so it could not cut large —dmerican Ma-
clinist,

SMOKE ABATEMENT ACT FOR BOSTON.

There has been submitted by the fuel-supply commitiee of
the Boston Chamber of Commerce a “Proposed Act for the
Abatement of the Smoke Nuisance in the City of Boston and
Vicinity,”

The territory over which the proposed act shall be effective
consists of Boston harbor, the citics of Boston, Cambridge,
somerville, Everett and Chelsea, and the town of Brookline,

The act provides for the creation of “The Metropolitan
Board for the Abatement of Smoke™: classifies chimmeys ; out-
lines the manner in which the density of smake is to he estab-
lished and prescribes the degrees of smoke which shall be pro-
hibited from issuing from chimneys of the different classes,

The smoke board is to consist of the chairman of the Massa-
chusetts State Board of Health, ex officio, and four other mem-
bers to be appointed hy the Governor, with the advice and
consent of the Council, to serve a term of four years each,
The first appointments, however, are to be for one, two, three
and four years, respectively, so that there will be retired each
vear only one member of the board, One member of the board
is 1o be a merchant or manufacturer, one a lawyer, one an
engineer, and one a reprezentative of the Public Service Com-
mizzion.

The board is to appoint a secretary and a chief smoke in-
spector and as many deputies and azsistants as may appear
necessary. The salary of the secretary is to be $2,500 and that
of chief smoke inspector 53,600 per year, Other =alaries are to
be fixed by the board, The members of the board are to re-
ceive no salary, but any personal expenses which they may
incur while engaged in official duty are to be repaid by the
State.

The duties of the board are to enforce the provisions of the
smoke-ahatement act: to investigate complaints of violations
of the act; to arder the observance on the part of persons or
corparations of the provisions of the act and to enforce such
orders by legal proceedings,

Chimneys are elassified by the act as follows®

Class 1 includes all fxed or starionary stacks having an inside
area at the top not exceeding the area of a circle 5 feet in
diameter,

Class 2 includes all fixed or stationary stacks having an in-
side area at the top greater than the area of a circle 5 feet in
diameter but not exceeding the area of a circle 10 feet in
diameter,

Class 3 includes all fixed or stationary stacks having an
inside area at the top greater than the area of a circle 10 {eet in
diameter,

Class 4 includes all stacks of vessels having an ingide area
at the top not exceeding the area of a circle 4 feet in diameter.

Class 5 includes all stacks of vessels having an inside area
at the top greater than the area of a circle 4 feet in diameter,

Class b includes all stacks on steam locomotives,

The density of smoke issuing from a chimney is to be esti-
mated by means of the Ringelmann charts which are used by
the United States Geological Survey. In the table is given the
number of the smoke chart which corresponds in appearance
to the most dense smoke which, under the act, may be emitted
from the chimneys of the various classes, together with the
lengths of time for which such emissions are permitted to con-
tinue,

It is proposed to have the act take effect on June 1, 1910,

State Boiler Inspection Department for Ohio,

A bill to provide for the hetter protection of life and prop-
erty agamst injury or damage resulting from the operation of
steam boilers is under consideration in Ohio.  This bill is
backed by the representative operating engincers of the State,
a copy of it having been sent to each of the State N, A, S E.
assotiations ; all but two, it is said. indorse it unqualifiedly,

The Bill provides that the department he placed in charge of
the chief examiner of steam engineers, which latter official is
to receive $r.800 a year in addition to the salary now allowed
him by law for acting in this dual capacity. The bill provides,
furthermore, that he shall have two assistant chief inspectors
at a salary of %2400 per annum each, a chief clerk at $1.800,
and such other inspectors of boilers at $1,500 each, and assist-
ant clerks at $1.200 per annum each, as may be necessary—
provided the total expenses of the department do not exceed a
variable maximum provided in the bill. Neceszary office and
traveling expenses incurred in the discharge of their duties are
allowed to each in addition to his salary.

The bill provides that all steam hoilers and their appurten-
ances in the State of Ohio, “except boilers of railroad loco-
maotives. boilers under the jurisdiction of the United States,
and bodlers in private residences, shal] be thoroughly inspected
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internally and externally” at least once a year. Furthermore,
the hydrostatic test may be applied if deemed necessary. For
this imspection service a fee of $5 1= charged for each internal
and $z for each external mepection. All owners or users of
such boilers must report to the chief inspector annually the
location of their boilers.

It is claimed by the advocates of the bill that Ohio has be-
come the dumping ground for condemned baoilers from the
State of Maszsachusetts, and its purpose is to stop this traffic,
and also the indiscriminate selling of fecond-hand boilers by
junk dealers, who with a fresh coat of black paint may doctor
up an old condemned hoiler and dispose of it to innocent pur-
chasers. Instances of this practice are cited, and it is pointed
out that Cthio, which iz now generally looked up to and re-
spected for its State license law, 15 too modern and progres-
give a community to allow such practices to continue.

Compulsory boiler inspection i the only method by which all
the unsound boilers in a community can be reached and the
public safeguarded, az it iz, unfortunately, true that the very
people who will buy without question a second-hand hoiler,
will, from motives of cconomy, refrain from having said boiler
examined by a competent boiler insurance company,

The plan of exempting boilers that are ingured from State
inspections 15 pursued in Great Britain, in Massachuzetts and
im Connecticut, and in the cities of Omaha, 5t. Louis and
Philadelphia. 1t would undoubtedly be of advantage to Ohio
to follow the same plan, but legal advice on this question has
brought out the fact that in Ohio this arrangement would be
unconstitutional, and that every steam wzer would of necessity
he compelled to undergo State inspection.  This will increaze
the steam uszer’s hoiler expense per vear and in just so much
will it arouse his opposition,

We have not seen the decision upon which the allegation of
unconstitutionality is based. The point involved i= probably
the inability of the State to delegate its powers to insurance
eompanies, This is effected in Massachusetts by making the
ingpectors of the insurance companies virtwally a part of the
inspection system by requiring them to be examined by the
inspection bureau and certified before their inspections will be
accepted by the State. If the Ohio bill can be amended in come
way zo that douhle inspection and two fees will not be neces-
5ary, a serious objection to its pazsage will be obviated,

It is refreshing to learn that one of the large insurance
companies of the country is working hard for the bill, and is
lending its support to legislation which might readily turn to
its disadvantage. Such action is to be highly commended, for
only too often the reverse course is pursued.

Ohio haz been a leader in the Weet in the matter af the
license question, and the effort to establish State boiler inspec-
tion 13 another step in the right direction, which will be
watched with interest by all engineering bodies. Other States
should get in line—FPower and the Engineer,

Method of Flue Setting.

Qur illusteation shows a method of fue setting for locomo-
tive boilers which has been devised by AMr. E. € Stocker, a
locomotive engineer on the Northwestern Pacific Railroad,
and by Mr. James McAdams, foreman haoiler maker on the
same road. Writing of their invention, for which patent is
pending, the inventors say:

“It consists in the construction of the tubes and the manner
of their attachment or setting, which prevents the erosion
and leakage caused by intense heat in the combustion cham-
bers and on the tube sheets. Tt is accamplished by reducing
the section or thickness of metal interpozed between the water
and fre and forming an arch at a, it being a well-known fact
that the life and endurance of all jointz in steam hoilers are

determined by the thicknes:s of metal interposed between the
external heat and the contained water. It also consists in
swedging or reducing in diameter the end of the tubes enter-
ing the combustion chambers, and by s0 doing it doubles the
capacity for water at that vital point and induces free circula-
tion of water around the tubes, limiting the expansion caused

HEW METHOD OF FLUE SETTING,

by the temperature, also giving space for scale to drop from
the tubes at that particular place.

“The object of reducing the tube ends at combustion cham-
her is ta limit the rapid flow of hot gases through them, still
maintaining the heating surface by the expanszion of the gases
as they pass from the small to the larger diameter of the
tubes, which means reducing stack temperatures and cost of
fuel. It also gives greater distance or pitch between the tube
holes and greater stahility to the tube sheets."—Exchange.

A SIMPLE CAMBER FORMULA.

BY THOMAS . SCHUYLER

In connection with boiler maker mathematics, one of the
very important and frequent calculations is that made to deter-
mine the addition for camber when ordering plates for taper
course work. The correct solution af the problem, according
to geometrical and mathematical rules, involves much tedious
work, including operations in trigonometry and extraction
of square root in numbers of considerable extension. All this
i5 very arducus, taking much time. and it is likelv to he at-
tended with errors, repetitions and corrections. In fact, it is
entirely out of the realm of the quick, prac[ﬁrﬂ'rulcs found to
serve for all boiler work.

Several methods are in use, dispensing with operations in
trigonometry but still retaining the extraction of sgquare roots,
the results being close approximations. A rule or formula
invalving hut simple addition, subtraction, multiplication and
division to the exclusion of trigonometry and square root
would be of considerable advantage in this connection, pro-
viding the results obtained therefrom are perfectly reliable for
practical use.

The following formula is submitted in view of the above re-
quirements, and upon eareful checking the results will be found
perfectly satisfactory for all practical purposes when applied
to any case of taper course conditions in straightaway hoiler
work :

W = Length, inches an center metal, including laps,
large end.

w = Lepgth, inches on center metal. including laps,
small end.

H = Height of cotirse, inches, including laps.

€ = Camber in inches; to be added to H when
ardering plates,
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In the event of the course being made in more than one plate
arcund, the values II7 and s, if taken as divisions of the full
circumference, including the laps, will give the chamber of the
plate for the portion of circumference considered, the value
of H being in all cases the same; i. e, full height of course
with laps

It will be zeen upon examination of the factors that they are
eszential in any cage as ordering gizes for the plates under
congideration.

The derivation of thi= formula would hardly satisfy regu-
lar mathematical requirements, although it 15 reazonable in that
it satisfies the condition of a taper course as the course ap-

proaches a cylindrical form, for if " =, w = r and H =
h, then
I —h
[ — 2
75
rle—x)
L= 3
7.5H
o
[ = e e e aiaaaaa 4
7.5 H
= O 8= i e R T

The factor 7.5 has been carefully selected and enables the
formula to satisfactorily cover as wide a range of taper course
conditions that will ever be met in ordinary work.

Laving out a Helical Surface.

In cheet metal work the problem sometimes comes up of
laving out a helical surface, Such a surface iz formed by twa
curved lines and two straight lines. The construction of the
two curved or helical lines is very simple. In Fig. 1 draw two
circles with the radii of the helical surface equal to %5d and
t40. Now divide these circles into a number of equal parts.
After having drawn the center lines in both Figs. 1 and 2,
measure in Fig. 2 the pitch of the helix or screw, and divide
it into the same number of parts as the circle. At each point
draw a line perpendicular to the center line; also draw lines
parallel to the center line, going through the points I to 7, Fig.
1, and cutting the parallel lines previously drawn in Fig. 2.
The helix or curved line can now be drawn through the points
of mtersection of these lines,

The development of the helical surface will be found to be
part of a ring plate, and it 15 only neceszary to find the radi
# and ® and the angle o, shown in Fig. 3. The length of the
inner edge is found from the formula w = V& © 4 &,
and that of the outer edge from the formula U =V IF = + 1.
L' and u also might be found from Fig. 3, as 4 — r arc {300 —
a), and U = K arc (30 — o). Therefore, arc (300 —

] L’
) = —— — , becauze # = r 4 b. From this equa-
v ¢4 b
T

tion r —

Having found » it iz only necessary to draw
'—u

Vs Tl
(7]

d fo

F g 3

The Lukens Iron & Steel Company, Coatesville, Pa., the
first maker of boiler plates in America, is arranging to fittingly
celebrate the one hundredth anniversary of the establishment
of its husiness. July 2 will be the date of the celebration, as
it was on that date in 1810 that the deeds for the company’s
present location were signed

The Sharon Fire Brick Works, Sharon, Pa., has the con-
tract for firehrick required in relining Claire Furnace of M. A,
Hanna & Company, at Sharpsville, Pa. This and other con-
tracts enahle it to operate its plant full capacity. The Sharon
Boiler Waorks, builder of Wheeler watertube bailers, plate con-
struction, etc., 15 farnishing a joo-ton Mullin gas washer for
the same furnace.

Feg. 2

the circles with radii v and & = r & b, b being the same as in
Fig. 2. The lengths of one-half the arcs u and {7 can then be
laid off from the center line on either side, and the development
completed by drawing the straight lines forming the ends of
the plate. JoHN JASHKY.

How Long Will a Boiler Last?

BY EL'GOMO,

No doubt the above remark is frequently heard by the
readers of THe Boimer Maxer, at least such has been the
experience of the writer. The ultimate life of a bailer is a
question.  With the prezent scientific methods of making steel
plate, and of constructing boilers and like veszels, it would
zeem that a comparatively long life might be guaranteed for a
boler. There are at this writing boilers in service known to
he thirty to forty vearz old which show no special or local
defects, but the reader will find in an earlier number of this
journal an article referring to a large marine hoiler built in
Canada which failed under hydraulic test, and it developed that
the solid plate proved the weakest part of the structure. This
boiler failed below 5o percent of the caleulated pressure.

Another instance worthy of mention can be vouched for by
the writer who was one of the crew who made the boilers.
The hoiler in question was one of a battery in which there
was nothing out of the ordinary in the way of material or
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workmanzhip. They were of the common ecylindrical type,
about 30 feet long by 30 inches diameter, made of I4-inch
plate, and single riveted with 3¢-inch rivets; the heads were
of cast iron. The boilers were built and delivered in the month
of August, and allowing four weekes for completing the in-
stallation, we can assume that they were ready for service
about Oet, 1.

We were called to the mune on or about Dec. 27, the same
vear, to look the boilers over, word having been forwarded to
the shop that the botlers were leaking, Examination showed
slight seeping at the seams and rivets wherever exposed to
view below the waterline, indicating loose rivets that ordi-
narily required renewing and necessitating an examination
internally. They were found to be badly eaten away at all
pointe below the waterline,

The owner of the mine shouted poor material.
plates were of the ordinary steel used at that time (1830), vet
the rivets used were the Burden, the best known at the time,

Now, the

BOILERS OF THE NEW WILS0ON LINE STEAMERS.

ting the steamers
lelphia, Fa.,

steamers,

The Wilsom Line, which has been op
Brand ¢ and City of Chester hetween Phils
and Wilmington, Del, has just had built two
the City of Phifadelphia and City of Wih
boats, like the older vessels, were built by the Harlan & Hol
lingsworth Corporation, of Wilmington, Del. and are splendid
Each veszel 12 200 feet long

TEEW

Theze new

g o,

types of modern river steamers.
over all, 31 feet beam at the deck, 41 feet beam over the guards,
with a molded depth of 11 feet 4 inches. The hull 12 of

and iz amply protected agammst damage through collision by
means of water-tight bulkheads, Commodious and luxuricus
accommadations for passengers are provided,

steel,

Propulsion is by means of one set of three-cylinder, triple-
expansion engines of the surface-condensing type. The boilers,

a view of one of which 15 shown herewith, are of the straight-

through or gunboat type, 9 feet 4 inches: diameter by

EACH VES3EL 1% FITTED WITH TWO CUNEDAT BOILEKS, MAMETER,  FEET 4 INCHES,

s0 there was another reason which, after diligent rescarch on
the part of a chemist, was brought to light, viz.: that acids
in the feed water had caused the trouble.

Theee acids, if the writer was correctly informed, emanated
from a powder mill located up the stream or creek from which
a certain by-product was allowed to flow into the creek. These
boilers became useless within three months

With s0 many things which can affect the life of a bodler it is
impossible to say how long one will last, The main point is
that the greatest care should be taken in operating the boiler
to prevent corrosion, pitting and overheating, or aver-stressing
the material of which the boiler is constructed.

Every proprietor of a contract or marine boiler shop n
the United States and Canada should plan to send his fore-
man hoiler maker to the annual convention of the Interna-
tional Master Boiler Makers' Association,

e e b
LA
> sEalilaz B

LEX¥GOTH, 22 FEET; WORKING FRESSURE, 180 povxps PER 30UARE INCH.

constructed for a working pressure of 180 pounds per

e inch.
ch boiler contains 2,100 square feet
There

=)
of heating suarface
and 41% square feet of grate surface. are two boilers
in each vessel, the furnace gases being led through a single
smokestack.

The smokestack iz Atted with an outside air casing, having
a large intervening space for ventilanion. The stack 15 fAtted
with a steam jet of the Bloomshurg latest improved type, which
15 expected to add materially to the steaming capacity of the

hatlers,

de of steel,
allv dezigned bends,
er of [|‘.|-=;

The main steam pipes, where practicable, are ma

the remaiming part is of copper, with speci

to allow for the expansion. A feed-water h
multi-coil type is fitted between the feed pumps and the boilers.
All other details of the latest desizn have heen installed in
these vessels, so as to bring them in line with the latest prac-
tice i vessels of this class.
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Our gim s circulation i guality, mot guantity. We guaraniee that we
hove subscribers in neorly all of the railway, contract and marine boiler
thops in North America, o5 well as in many of the leading boiler shops
in other parts of the world, and that nearly coery subscriber iy either on
CUMEr, MANIFer superintendent, Toreman or layer-out. Qur gubgerip-
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An Opportunity that Comes but Once a Year.

Every boiler maker in the country should stody carefully
the programme of the forthcoming boiler makers' convention,
printed on the apposite page. It will be seen that a wide variety

of subjects will be brought up for discussion, and that each
subject has been under consideration during the past yvear by a
competent committes of at least four men who are prominently
identitied with the boiler-making industry. Many of the sub-
jects have been discussed at previous conventions, and there
can be no doubt as to the value of the information which will
be brought out at the convention,

Having studied the programme carefully, and made sure
that there will be something of value in it for himself, whereby
he can show practical results as the direct henefit of hiz at-
tendance at the convention, the boiler maker's next duty is to
approach hiz emplover and urge uwupon him the advantages
which he would derive by sending his foreman to the con-
vention. We believe that the majority of boiler makers are
familiar with the work of the as=ociation, and the splendid
results it is achieving, but we are well aware that this im-
portant work has not been placed before the manufacturers
with as much emphazis as possible, and we believe that every
manufacturer who fails to have a representative at the con-
vention loses a valuable opportunity that comes only once a
vear to bring his shop work up to a higher point of efficiency.
A glance at the list of officers of the association, and”of the
men responsible for the committee work, shows at once the
high standard which is set by the association upen its work,
and the association deserves not only a large attendance at its
annual convention, but alsa a large increase in its membership

and the support of every first-class foreman boiler maker in

the country,

Exhibits at the Convention.

As has heen stated in previous issues the arrangements at
the “Clifton Hotel,” where the convention is to be held, are
such that exceptional exhibits of boiler makers” tools and sup-
plies can be made, and this feature alone will be of much
value to anvone attending the convention. In this connection
exhibitors should note that in order to avoid all difficulty with
the Canadian Custom House all exhibits should be shipped
cither by express or freight to Niagara Falls, N. Y, and the
bille of lading sent to the Clifton Hotel, Niagara Falls, On-
tario, If this iz done the exhibits will be at the hotel as soon
as the company's representative arrives, as the hotel manage-
ment has made arrangements with the Canadian authorities
Also all
Further

information can he abtained from the Boiler Makers Supply

whereby the goods may be brought over in bond.
bagpage should be checked to Niagara Falls, N, Y.

Men's Association, 17 Baitery Place, New York.

Annealing Steel.

The heat treatment of tteel is an important matter in boiler
making. It is well known that working mild steel at a blue
heat causzes it to become brittle and crack, and that by heating
it to a cherry red and allowing it to cool slowly the internal
stresses caused by cold working can be removed, leaving the
metal in a uniform condition. Annealing does more than that,
however, if the steel has been heated to the proper tempera-
ture and cocled in the proper manner. It removesz the coarse
erystalizations cawsed by heating above the critical tempera-
ture, and thus brings the metal to the best possible physical
state, when it will have the greatest ductility combined with
the highest tensile strength. A certain change comes on in the
steel during the process of rannealing, and thiz change is
wholly in the carbon content, Steel which is heated above the
critical temperature, which is about 700 degrees Centigrade,
corresponding to a red heat, contains only hardening carbon,
and if the steel is suddenly cooled from this temperature the
carbon will remain in this state and the steel will be hard and
brittle.  1i, however, the steel iz cooled slowly, a point is
reached about 25 or 30 degrees Centigrade below the eritical
temperature at which the hardening carbon changes to cement
carbon, and the steel becomes soft and tough. Tt is, therefore,
important that the steel should be heated up to the critical
temperature, when all previous erystalization disappears and
the metal assumes the finest structure of which it is capable,
ani then cooled slowly and uniformly, allowing the hardening
carhon to change to cement carbon, leaving the steel strong
and tough.  As it is not always possible to finish a piece of
steel at a red heat, it ought to be finizhed as near the tempera-
ture at which the hardening carbon turns to a cement carbon
ag poesible, since if finished below this temperature the grains
are distorted, and in extreme cases, as when working at a blue
heat, the steel fractures. It is therefore evident that annealing

should be done with the greatest care and attention to detail,
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BOILER MAKERS' CONVENTION.

Program of the Fourth Annual Convention of the Inter-
national Master Boiler Makers' Association to be
Held at the New Clifton Hotel, MNiagara
Falls, Ont., May 24, 25, 20
and 27, 1910,

SUBJECTS AND COMMITTEES FOR IQ0Q-1Q10,

1. “Standardizing of Blue Prints for Building of Boilers.”
W. H. Laughridge, chairman; E. W. Rogers, James Beatty,
G. W. Bennett.

2. “Best Method of Applving Flues, Best Method for
Caring for Flues While Engine iz on the Road and at Ter-
minals and Best Tools for Same.” D. A. Lucas, chairman;
John German, E. W, Young, F. D, Avery, C. L. Wilson, J. B
Cushing.

3. “Flexible Stay-bholts Compared with Rigid Bolts. Best
Method of Applving and Testing Same.” C. J. Murray, chair-
man; H. J. Wandberg, W. G. Stallings, J. P. Malley,

4. “Steel vs. Iron Flues, What Advantage and what Suc-
cess m Welding Them, Best Method of Applving Arch
Brick” M. O’'Comnor, chairman; John MeKeown, D G.
Folev, B. F. Sarver, C. L. Hempel, M. AL McAllister

5. “"Standardizing of Shop Tools” J. T, Goodwin, chair-
man; T. C. Best, William Horsley, Henry L. Wratten.

6. “Standardizing of Pipe Flanges for Boilers and Tem-
plates for Drilling Same. Which iz the Long Way of the
Sheet? James Crombie, chairman: James T. Ward, B, H,
Nudvke, B. W, Hazzard, Frank Atkinson, Charles Miller.

7. “Best Method of Staying the Front Portion of Crown
Sheet on Radial Top Boidlers to Prevent Cracking of Flue
Sheet in Top Flange.” H. ]. Raps, chairman; A, N. Lucas,
Frank Grav, J. H. Filcer, M. H. Larkin.

8. "“Cavse of Flue Holes in Back Flue Sheet Elongating and
a Preventive for Same.” J. A. Doarnberger, chairman; E. .
Hennessy, John B, Smith, William A. McKeown,

9. “To what Extent do Fire-Box Holes Crack, and what is
Being Done to Prevent Same?” William H. Laughridge,
chairman ; James H. Fahey, J. H, Filcer, Henry L. Wratten,
Wm. M. Wilson.

10. Proposed Changes in the Constitution and By-Laws
Charles P. Patrick, chairman; W. H. Laughridge, Thomas W,
Lowe, Otto C. Voss, Thomasz Werner.

1. Subjects: To recommend topics for committee re-
ports at the next annual convention. William H. Laughridge,
chairman ; William Horeley, F. J. Graves, J. A. Doarnberger,
Charles Munro.

FIRST DAY, MAY 24,

Convention called to order, o0 A, M.
Prayer, 10.00 to I0.10 A. AL
Address of weclome by AMayor of Niagara Fzlls, Ont., 10.10 to
1025 A, M
Response, 1025 to 10,35 A. M.
Addresses, 10.35 to 11.30 A. AL
E. M. Tewkesbury, . 5., S0, Buffalo Ry.
J. A. Tally, Buffale, president Traveling Enginecers’
Aseociation.
Willard Kells, Buffalo, M. M., Lehigh Valley K. R.
I. P. Murphy, Cleveland, secretary General Storekeepers’
Association,
C. W. Cross, superintendent of apprentices, N, Y. C. &
HERERER
Responses, 11.30 A, M. to 12.00 M.
Address, Col. E. I Meier, New York City, president
American Boiler Manufacturers' Association,

Routine business:
Report of secretary, Mr. Harry D Vought,
Report of treasurer, Mr. Frank Gray.
Appointment of committees.
Miscellaneons business.
Announcements.

Unfinished business, 12.15 to 12.30 B AL

Wew business, 12.30 to 1245 P. M.
Appointment of special committees 1o serve during

convention,
Adjournment.

SECOND DAY, MAY 25, Q.30 A, M, TO [OO P, M.
Report of committee on rules and formulas, 9.30 te 1000 AL B,
Report of committee on standardizing of shop tools and
equipment, 10,00 to 1030 A, ML
Report of committee on standardizing of pipe flanges on
botlers and templets for drilling same, (0,30 to 1100 A ML
What radical departures are being made in boilers and fire-
boxes? 11.00 to I1.30 A, AL
To what extent do fire-box holes crack and what iz being
done to prevent same? 11.30 A. ML to 12.00 M,
Announcements and adjournment.

THIRD DAY, MAY 26,

Report of committee on hest method of staying front portion
of crown sheet on radial top to prevent cracking of top
flange of flue sheet, 0.30 to 10,00 A, ML

Report of committee on best method of applying flues, best
method for caring for flues while engines are on the road
and at terminals and hest tools for zame, 1000 t0 IL.DO
A, M.

Report of committee on steel ve iron flues. What advantage
and what succezs in welding them? 11.00 to 11.30 A, M.
Report of committee on fexible stay-bolts compared with rigid
bolts. Best method of applving and testing same, I1.30

A M. to 12z M.

Report of committee on standardizing of blue prints for build-
ing bodlers, 12.00 M. to 12,15 P, M.

Feport of committee on cause of flue holes in back flue sheet
elongating and a preventive for same, 12.15 to 1230 F. M.

Miscellaneons business announcements, 12.15 to 1.00 P, M,

Adjournment.

FOURTH DAY, MAY 27.

Report of committee on amendments to the constitution and
by-laws, 0.30 to Io.0o A, ML

Report of committee on subjects, 10,00 to 10,15 A, M.

Report of aunditing committee, 10,15 to 1030 A, M.

Miscellaneons business, 10.30 to 10.45 A. M.

Unfinizhed business, 10.45 to 11.00 A. M.

Correspondence, resolutions, etc., Tf.oo to 1115 A, M

Selection of next place of meeting, I1.15 to 11.30 A, AL

Good of the association, 11.30 to 12.00 AL

Election of officers and ¢losing exércises of convention, 12,00
M. to 1.00 P. M.

THE WOMEN'S AUNILIARY.

The Women's Auxiliary of the association will also hold its
annual meeting at the New Clifton Hotel at 10,00 A. M., May
27

ENTERTAINMENT.

The order of entertainment will be announced in the con-

vention at Miagara Falls, Ont.

OFFICERS FOR 100G-TGTO.

President, A. E. Brown, L. & N. R. K., Louisville, Kv.; first
vice-president, A, N. Lucas, C., M. & 5t. P. R. R., Milwaukee,
Wis. ; second vice-president, Charles I, Patrick, general super-
intendent the Bigelow Companv, New Haven, Conn.; third
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vice-president, Henry L. Wratten, superintendent boiler de-
partment Freeman & Sons Manufacturing Company, Racine,
Wis.: fourth vice-president, Thomas W. Lowe, Winnipeg,
Manitoha; fifth vice-president, George W, Bennett, N. ¥, C
& M. R. K. R, Albany, N. ¥, ; secretary. Harry D. Vought, o5
Liberty street, New York City; treasurer, Frank Gray, So6
North Madison street, Bloomington, 11 ; executive hoard, J.
T. Goodwin, chairman, American Locomotive Company, Rich-
mond, ¥Va.; H. J. Raps, [. C. . K., Waterloo, Ta.; J. A. Doarn-
berger, N. & W. K. R, Roanoke, Va.; C. J. Murray, Erie B. R,
Meadwville, Pa.; M. O'Connor, C. & N. W. R. R., Missouri
Valley, Ia.; James H, Fahey, F. B. M., J. I. Case T. M. Com-
pany, Racine, Wis.; W. H. Laughridge, Hocking Valley R, B,
Columbus, Ohio; James Crombie, F. B, AL, Sawver & Masszey
Company, Hamilton, Ont.; B, F. Sarver, Pennsylvania E. R,
Ft. Wayne, Ind.

COMMUNICATIONS.

A Suggestion.

Evitor TueE Bomer AAKER:

To the general reader of mechanical trade papers, such as
Tue Borcer Mager, the correspondence columns are especially
interesting, for much that is usefvl in our daily business may
be gleaned therefrom. I comsider that department of a paper
very important and would like to see it occupy more space than
at present.

Eecently i vour columns there has appeared quite a little
discussion relative to triangulation, and also regarding the
rule for the diagonal of a square, and it seems to me that much
good 15 accomplished by learming what each side in an argu-
ment has to tay concerning the pointe at issue.  When we read
the whole story things take on a slightly different complexion,
and what at first we thought wrong cshows up in a different
light, and we are obliged to yield somewhat in our first
apinions,

Let more such friendly discussions take place in future is-
sues, from which all may derive at least some beneht and make
the paper eagerly watched for month by month. For example,
let some reader give his reasons at length as to why in a
triple-riveted joint the outer row of rivets are spaced twice as
far apart as in the other rows, Of course there 15 a reason,
and many know it but there are many who do not exactly un-
derstand why such a joint has a higher efficiency than if the
outer row of rivets were pitched the same as in the inner rows.
Let ug hear from the readers about this matter.

Scranton, Pa CHarLes J. Mason,

Ewmrror's NoTe.—We heartily endorze all that our correspond-
ent says, and hope our readers will not only contribute freely
to the discussions appearing in thege columns but will also
bring up many new interesting subjects for discussion.  All
letters accepted for publication will be paid for at our regular
space rates,

Rule for Figuring a Capacity Gage for a Horizontal Tank,

Emitor Tue Borner AMaken:

If anv of the readers of vour valued journal have had
occasion to fipure a scale or capacity gage for a horizontal
evlindrical tank, they are no doubt aware of the extraordinary
numher of figures necessary to accomplish the result.  The
usual way of calibrating is to give the number of gallons per
inch in depth, but in my experience I have found that this
method of graduating will not At every case, as a preat many
require the scale to show single gallons or the number of
gallons in multiplez of 2, 3, 4, 5, ete.

Thiz methad of graduating, however, 15 a more difficult prob-

lem and one not generally understood by the average student,
A short-cut rule to accomplish this without using so many
figures will therefore, no doubt, be appreciated by your readers,
All that will be required is a table of areas of the segments of
a cirele, which can be found in Haswell, Kent or other similar
text-books

Assume the tank to be 40 inches in diameter and having a
capacily of exactly 6oo United States standard gallons.

Required to find the depth of liquid (in inches) when the
tank contains 200 gallons.

Proceed as follows: Divide the decimal 3927 by one-half
the total capacity of the tank: 3028 = 300 — .0OI300. The
decimal .oorzeg T will designate the constant, Multiply the
constant by the number of gallons of which the depth is re-
quired : 200 = 001300 = 2618, Take the nearest versed sine
for 2618, which, by reference to your table of areas, will be
found to be 367, Multiply the versed sine by the diameter of
the tanl, and the result will be 14680, or approximately 14
11-16 inches, the depth of 200 gallons. If the depth of 223
gallons is required, multiply the constant 001300 by 223, and
proceed in the same manner as explained above for 200 gallons,

The writer has used this rule for a number of years, aml
during the time “tried out” a great many so-called short cuts,
tut T have never found one that will even approximate mine
for simplicity. This rule, of course, can also be applied for
Imperial (Canadian) gallons and for Mexican litros {metri:
system).  The United States standard gallon contains 231, the
Imperial 277274, and the litro 61022 cubic inches,

Ft. Wayne, Ind. G. A. Scavst, M. E

Patch Bolts.

Emtor THe BomLer MAKER:

The usze of patch bolts, as applied to boiler and like repairs,
is well known by the craft, and this means of securing patches,
if properly done, is all that is desived in many cases, including
locomotive, stationary and marine repair work. The writer
can recall instances where locomotive furnaces were repaired
with half-side and end patches, secured with patch bolts, and
trouble was experienced with poor fitting bolts made in local
shops, in place of purchasing standard size taps and bolts from
gpecialista in that line.

The reader will no doubt recall instances where common
plugs made from stay-bolt stock proved successful when prop-
erly fitted abowt ring corners. Why not apply this method for
securing patches? The writer has observed a number of jobs
on locomotive, stationary and marine boilers with patches
gecured in this manner, and the work was satisfactory. This
method should prove an advantage over the countersunk-
headed patch bolt, particularly as to time of Atting, driving
and calking.

A few pointers in this direction may prove worthy of note
and should suit most any shape of patch, including thoze with
copper packing., Considerable saving should result by prepara-
tion. The writer would suggest the use of a twelve-thread
plug tap or the ordinary patch bolt tap, usually 3; or 7% inch
diameter. The stay-bolt rod can be cut any convenient length,
and should be grooved at centers suitable for length required
bhefore threading the bolt its full length, and if properly
grooved a clean thread will be left after cutting off cach plug.

Az the tap mentioned above is tapered, the threading of
holes can be varied in size to insure a tight fit in making up
the plug, particularly the inner sheet. The patch should be
fitted close before the tap is uzed, and the excessive nse of ail
should be avoided.

With all boltz in place, use a heavy hammer on the plugs
after the manner of driving stavbolts, and use the held-on
where possible, althongh the writer has witnessed pood re-
aults withowt the use of holding-on rig. Evr'conao.
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How to Prevent the Pitting of Boilers.

Emiton THE Bomer MAKER:

Reading the article entitled “Pitting of Marine Boilers,”
page o in the April issue of your paper, reminds me of an ex-
perience that I had with pitting, only in my case it was a
stationary boiler. Perhaps a recital of that experience may
be of value to some of your readers, hence this letter. I was
not at all astonished at reading of the failure of the Portland
cement to make good in filling up the pit holes, as described
in the article referred to. In fact, T cannot imagine anything
that would give less satisfaction than cement for that particu-
lar purpose. While perhaps it is possible that the adhesive
value of cement would make it suitable for such a purpose,
the lack of elastic properties would certainly preclude its
being considered at all; the repeated expanding and contract-
ing of the plates would very soon crack the coating of cement,
and onee that would oceur it would not be long before it
would all come off, and leave the plates unprotected as at first,

Some few years ago [ had charge of a power plant in which
some of the boilers had begun to pit.  Just about at the water-
line a strip along each side of the shell 3 or 4 inches wide
the pitting was not very deep, 20 we had a chance to arrest
further action hefore the plates would be ruined. One boiler
at a time was cut out of service and opened up. A man was
sent in to thoroughly clean off the plates, using a wire brush
to clean out the pit holes.  After the surfaces had been cleaned
a coat of thick paint, made of red lead and boiled linseed oil,
was applied, and well brushed into the small pit holes. The
paint was allowed to set for a few days hefore the boiler was
losed up and made ready for filling with water and starting,

After operating the boiler for a month 1t was again cut out
of service; opened up and the interior carefully examined.
The red-lead paint was still in the pit holes and also on the
flat surface of the platés surrounding the pitted portions. A
file scraper was applied to see what the plate looked like under
the paint. It was found to be in good condition. While the
paint was hard and fast onto the surface of the plates, vet
there was a certain amount of elasticity to it that permitted
it to vield to the breathing action of the boiler. The only
noticeable difference from the newly-painted appearance was
that the color had changed from bright red to a dirty brownish
red, due, no doubt, to being subjected to heat.

We gave this boiler another coat of the same kind of paint,
tan it for another month, again cut it out of service and ex-
amined it as before. The pitting action had ceased, and the
minute holes in the surface of the plates remained filled with
the paint. All the boilers that had started pitting were treated
in the way that I have described, and we were never again
troubled with pitting, although I remained in charge for eight
vears—sufficient time, I think, to demonstrate the value of
red-lead paint for that purpose. The Hartford Boiler In-
surance Company’s ingpectors approved of the treatment, and
g0 did the Municipal Inspection Bureau examiners, Brooklyn.

I may say that it iz of the greatest importance that it be
understood that boiled linseed oil must be used, not the raw
linseed. We tried the raw oil one time, but it would not dry
on the metal surfaces at all, while paint made by boiled oil
would set quite firmly over night. The thicker it 13 made np—
consistent with fAuidity—the hetter it will serve the purpose.
It cannot do the plates any harm, and certainly will protect
the plates from corrosive action if it i3 followed up time and
apain as I have described.

Another method of arresting pitting is to use graphite mixed
with some kind of an oil to the consistency of a paste. Fish
@il is msed for this purpose, although there are ather oils that
would da just as well. The paste graphite clings tenaciously
o the surfaces and prevents further action of the water. T

have not used this myself, but firmly believe it to be a good
thing. As to whether it iz as good or better than the red-lead
paint could only be demonstrated by an actual trial with each,
under similar conditions, for a sufficiently long period of time.
Scranton, Pa. CrarLes J, Masox.

A Correction.

Emror Tue BoiLer Maxeg:

Referring to the development of a Y-pipe counection, on
page 100 of the April issue of Tre Bomwer Maker, you will
find errors in the following statements:

“Referring to a table of tangents, 1.414 is given as equal to
the tangent of 50° 44, approximately ; 180" — 54" 44’ = 35" 16/,
approximate angle in full view between branch of Y-pipe 1 B.

“Angle hetween vertical pipe and ¥ will then equal 180% —
3% 16° = 124" 44", which iz approximately 125%."

The foregoing should read:

Referring to a table of tangents, 1.414 is given as equal to
the tangent of 54° 44', approximately ; 180° — 54" 44’ = 1257,
approximate angle in full view between branch of Y and the
pipe 1 C,

Angle between pipe I B and leg of Y will then equal 180% —
125" 16 = 34 44', which is approximately 55°.

C. B. LixsTROoM.

A Pneumatic Holding Device,

Emitor THE Bomer MAker:

The accompanyving drawings show a device for holding on
rivets with which we have been experimenting in our shop.
We have found that it gives good service except that it does

HOLDER-ON IH TLACK.
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not hold the rivets quite as solid as we think that it should. We
have but go pounds air pressure, and yvou will note from the
drawings the details of the construction of the machine, the
size of ports and so on. - We should like to get the opinion of
readers of Tur Boer Maker as to what should be done to
male thiz machine a thorough success. Knowing that many of
these machines are in use, undoubtedly many of vour readers
can tell us under what conditions they give the best zervice,
and how we should change our designs to secure the best
results, EXPERIMENTER

FPERSONAL.

J. Facax has been appointed general foreman boiler maker
of the Denver & Rio Grande Railroad, with headquarters at
Denver, Col.

J. MitcreLL has resigned as general foreman boiler maker
af the Denver & Rio Grande Railroad.

Gronce SeeatLEy has been appointed foreman boiler maker
af the Denver & Rio Grande Railroad, at Grand Junction, Caol,

. J. Frenzer has been transferred from the position of
foreman boiler maker of the Denver & Rio Grande Railroad,
at Grand Junction, Col., to other duties.

Geokce McCorkLE 18 now foreman botler maker of the Den-
ver & Rio Grande Railroad, at Sabida, Col. Mr McCorkle
takes the position made vacant by the resigmation of H. H.
Adams.

Wireiasm Semcur s the new foreman boiler maker at the
Pueble (Col} shops of the Denver & Rio Grande Railroad,
filling the wvacancy caused hy the resignation of Charles
Schramm.

C. E. LesTer, for a number of years general foreman hoiler
maker, Erie Railroad, at the Meadwville, Pa., shops, has re-
sipned, and accepted a position as superintendent of the Davis-
Bournonville (New York City) shops.

JoE Horroway, who is now engaged in general boiler work
at San Bernardino, Cal, has had a wide and varied experience
in boiler making covering many different claszes of work in
many different shops, Mr. Holloway comes from a mechanic
ally-trained family, his father having been a boiler maker in
England for sixty-three vears
chinists.  Mr. Holloway served his .'l1|1'||'\_'l1!:.|:'|_-:-|!i'|| under hiz
father, and from 1870 to 1881 was in the boiler department of
the Burlington shops at Creston, Ta., and at various points along
the line, TFrom 1881 to 18go he traveled extensively through-
ot the West, working |r.":|1'|{"i1|.2|1|_l. in railroad boiler shops for
the Central Pacific, Southern Pacific, Chicago, Burlinglon &

Hizs brothers also were tna

10N OF TUME NOLDER-OXN.

Oincy, and the Atlantic & Pacific, and also in several contract
chope in California. From 18go to 1903 Mr. Holloway ran a
cheet metal and boiler shop, and from 1003 to September, 1008,

JOE HOLLDWAY.

he was chief city boiler and elevator inspector at Los Angeles,
Cal. Since then he has been engaged as engineer and as spe-
cial inspector by the Santa Fe Railroad, in charge of compara-
tive tests on locomotives.

Lt Grawn Pamiss, superintendent of motive power ‘of the
Lake Shore & Michigan Southern, has resigned to accept the
presidency of the American Arch Company, New York. Mr
Parish has been in the service of the Lake Shore for many
vears, and has served as superintendent of motive power on that
line since early in 1gab, His steady climb from storekeeper of
the Lake Shore at Adrian, Mich,, in 1831, to superintendent of
motive power is a record that speaks for itself. He iz second
vice-president of the Master Car Builders’ Association, with
which he has been actively identified for many vears, and in
whose interest he has labored most efectivelv. He has also
heen active in the woark of the Master Mechanics’ Aszociation
and of the Western Railway Club, having served a term as
president of the latter orgamization. Mr. Parizh has had won-
derful success in the handling of men, and i3 one of the best
oroanizers among the railway officers of this country, The
splendid organization of the motive power department of the
Lalke Shore is due largely to hiz personality and methods. The
American Arch Company i= a newlv-organized corporation,
and will make and zell locomative arch brick. The company
controle most, if not all, of the improved patented formsz of
arch brick which have heretofore proven mechanically and
commercially successful. The new corporation will hereafter
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conduct the arch brick business previously done by the Ameri-
can Locomotive Equipment Company, Chicago, and the arch
account handled ugp to this time as a department of the Frank
lin Railway Supply Company, New York The officers of the
American Arch Company are as follows: J. 5. Coffin, chair
man; Le Grand Parish, president; Charles B. Moore, vice
president; Samuel G Allen, secretary and treasurer Ihe

LE GRAND PARISM,

principal office of the company will be at 30 Church street, New
Yark, with branch offices at McCormick building, Chicago; 326
Endicott building, St. Paul, Minn. ; 2318 Harney strect, Omaha,
Neb.; 327 Majestic building, Denver, Col.; 2319 Budlong
avenue, Los Angeles, Cal, and 795 Monadnock building, San
Francisco.

P. 5. Hursh, formerly foreman boiler maker of the Buffalo,
Rochester & Pittshurg Railway, at Du Bois, Pa., has re-
signed, to become manager of works for the Blaw Collapsible
Steel Centering Company of Pittsburg, Mr. Hursh's head-
quarters will be at Reynoldsville, Pa.

The Mallet vs. Electric Locomotive.

Commenting on the problem of electrification of the Central
Pacific over the Sierras, Mr. Kruottschmitt, as reported in the
IWall Street JTowrnal, says: “Eastern critics may be inclined to
the opinion that we are dallying with this matter. We have
found that it pays well to make haste slowly with regard to
innovations. Electrification for mountain traffic does not carry
the same appeal that it did two years ago. Oil-burning loco-
motives are solving the problem wery satisfactorily,. Each
Mallet compound locomaotive having a horsepower in excess
of 3000 hauls as great a [oad as two of former types, burning
10 percent less fuel and consuming 30 percent less water,”

Another case of admitting steam to a boiler with a man
inside recently cccurred in Cleveland, One of the emplovees,
while at work mnside of a boiler at the Teachout Botler Works,
was seriously scalded when zomeone accidentally turpmed a
valve, filhng the bodler with steam., As a result the man will
probably be bhlind. Unable to find his way out through the
bhinding steam that enveloped him, he hammered on the side of
the boiler and cried for help. He was heard by fellow em-
ployees at the plant and the steam was quickly turned off. He
was assisted out of the hoiler and attempted to walk to his
home, but seon collapsed and was taken to his home in an
ambulance.

n

ENGINEERING SPECIALTIES.

Sturtevant Electric Forge Blower.

The Sturtevant eleetric forge blower, manufactured by the
B. F. Sturtevant Company, Hyde Park, Mass, is compozed
of a pressure fan of the multi-vane type inclosed in a pressed
steel plate casing driven by a direct-connected electric motor
built to operate from electric lighting circuits. The particular
features of thiz blower set are compactness and high efficiency,

which it is claimed have heen secured owing to the use of the
multi-vane type of fan wheel. The principle on which this
wheel is constructed is that of using many narrow hlades in
conjunction with a large air inlet. The illustration shows the
installation of one of these setz connected to two forges. It s
claimed that the same advantages can be gained by using in-
dividual blowers in forge work as can be obtained by using
individual motors in driving machine tools, etc.

The blowing set weighs 35 pounds, measures 1459 inches
from the floor to the top of the fan casze, and 10 inches from
the inlet of the fan to the outside end of the motor shaft. It
can be installed to swit the requirements of individual cases as
to location, ete,

The company
forge with a tuvere area of 1.5 square inches, a 2-inch, round,
soft steel bar can be brought to a welding heat in 4 minutes
and a 1-mch bar in 2% minuates.

claims that with this blower connected to a

Lynkara,

Zypkara is a solution of metallic zine designed for usze in
marine boilers to supersede the use of metallic zinc platez to
prevent pitting and corrosion. Since Zvnkara is applied in solu-
tion it immediately distributes itself throughout all parts of the
botler, and thus 15 equally effective on each part of the boiler
surface; whereas when metallic zine plates are used they only
give adequate protection to neighboring parts of the boiler. Tt
i5 claimed that this compound reacts directly on the feed
water of the boiler, preventing any chemical, and therefore any
magnetic, action in the boiler, also destroying all oily matters
which pass over from the cylinders, therefore preventing the
deposit of such impurities on the furnace crowns and other
dangerous parts of the boiler. It 15 also claimed to remove
scale from boiler surfaces and replace it with a thin shell-like
enamel or coating which is continuallv being thrown off and
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agam being replaced, thus reducing time and cost of cleaning
bollers to a minimum. Since Zynkara can be applied to a
boiler daily while the boiler is in operation the engineer can
always be sure that his boiler ig protected ; whereas, if metallic
zinc plates are used they can only be renewed in port and may
have become o corroded and covered with scale before port
The com-
pound 15 manufactured by the Zinkara Company, Ltd.,, New-
castle-on-Tyne.

18 reached as to have become practically useless.

Portable Welding A pparatus.

The large-size portable welding apparatuz of the Ooxy-
Carhi Company, illustrated herewith, occupies a space of 20
by g by 64 inches. It has a carbide capacity of 30 pounds,
which gives ample gas supply for large johs. The carbide is
placed in the holder through the upper hand-hole; generation

This apparatus makes boiler repairs possible without re-
moving the boilers from their settings or with very little
trouble except to make room for the operator to work,

The Oxy-Carbi Company, of 316 Orchard street, New
Haven, Conn., build these machines in 10, 20 and 3o-pound
sizes; they alse build several different types of stationary
apparatus,

The Caskey Compressed Alr Valve.

The illustration shows a valve which was originally de-
signed for hydraulic use and developed under a pressure of
10,000 pounds per square inch. This valve has been found to
be equally effective at low pressures and has been adapted to
compressed air pipe lines. The valve has a straight-through
opening equal to the area of the hose with no change of
direction, so that there is no opportunity or tendeney to choke.

is started by hooking up the chain to the clamp screw; this
makes it impossible to open the carbide chamber without
dropping the chain; this allows the automatic valve to close
the water-inlet passage, preventing water entering the cham-
ber should there be unslacked carbide in it—at the same time it
allows the escape of undue pressure should after generation
take place in the holder. It is claimed that the action of this
generator is entirely automatic, being governed by the con-
sumption, and stopping positively without waste of gas at the
safety valve, or without movement of valve or regulator if left
indefinitely without attention after consumption is stopped.
It may be operated in a small room without the odor of gas
therein. The large purifier and filter insure a high quality of
Tas.

The oxvgen generator has double retorts, which may be
alternated when on large work, to supply the neceszsary amount
af axvgen: the double gage arrangement makes this practical,
eliminating all guess work as to the condition of the chemical
in the retort in use, as the operator may tell in a moment
by closing the inlet valve to the storage tank whether the gas
is exhausted or not by the movement of the hret gage, This is
the Oxy-Carbi Company's exclusive feature, and obviates the
unnecessary heating of the retorts and conscquent economy of
gas.  Thiz eannot be done when the conditions are unknown,
Special alloy needle valves are used on the storage tank to
retain the pas when not in use. These valves are the result of
much experimenting with an endless variety of cocks and
valves to find something that will stand the canstic action of
the clorine.

An adjustahle zealing plug, which automatically takes up any
slight wear, serves to keep the valve tight under all pressures.
As the packing iz not exposed it is claimed to be practically
indestructible, These valves are made of manganese bronze
in all sizes, from %4 inch to 3 inches, by the Caskey Valve
Company, op John street, New York.

Apprenticeship Certificates.

Manufacturers are always looking out for some means of
awakening ambition and inspirmg better and more faithful
service on the part of their employees, especially of the
vounger men who are trying to learn the business. One of the
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best aids for
attention is the apprenticeship certificate given by the Bantam
Anti-Friction Company, of Bantam, Conn, makers of hall
and roller bearings of all types, to the boys in their shops who
have served their full three and one-half years' apprenticeship.
The certilicate states that
full term as an apprentice in the machine shops of the above
company, and has had all instructions possible in the operation
of lathes, milling machines, drills, shapers, grinders, tool
making, bench work and other practice usually found in ma-
chine-shop work. We can safely recommend him as a good
and worthy machinist, reliable and conscientious in all of his
wark.”

[t is needless to say that a certificate of the above character,
signed by the present and manager of the company, is a thing
to be highly valued by the apprentice, and the company states
that it has proved a very goad incentive for work and some-
thing which the young men appreciate very much

this purpose which has recently come to our

“The recipient has duly served his

Pipe Bending,
The illustration shows a No, 2 Hauck burner, manufactured
by the Hawck Manufacturing Company, Brooklyn, N. Y.,
heating a Io-inch iron pipe and bending it to a 4-foot radins,

This work waz completed in 1 hour and 10 minutes. It is
claimed that by thiz methed an almost continuous heat can
be obtained and the heat applied just at the required place.
In this particular job a proper heat of 13 inches in length was
obtained in § minutes, It is claimed that the following oper-
ations are done away with if Hauck burners are used for pipe
bending, as compared with coal fires. First, the placing and
moving of the pipe to and from the forge: second, the turn-
ing and shifting of the pipe on the forge; third, carrying the
heated pipe to the bending plate and fastening it into praper
position, whereby a great amount of heat i3 logt before the
pipe is ready to be bent.

Application of Falls Hollow Stay=bolt Iron to Flexible
Staybolts,

The illustration shows a proposed application of Falls hol-
low stay-bolt iron, manufactured by the Falls Hollow Stay-
bolt Company, Cuvahoga Falls, Ohio, to the Tate & Acme
flexible stay-bolts. Twao different methods of application are
shown, in one of which the hollow iron is closed and upzet
at the headed end of the bole. In the other the telltale hole
iz simply plugeed at the headed end of the balt,

Hallew stay-bolt iron has been found valuable where stay-
bolt breakages are frequent, as a fracture in the bolt quickly
makes itself known by the water issuing from the hollow stem.
The hollaw stay-bolt iron is also claimed to have the further

advantage of increased strength to resist bending stresses,
due to the method of mapufacture, whereby the bar 15 rolled
hollow. This latter advantage, of course, 1s maintained in
the flexible bolt, but since it is necessary to close the end of
the flexible stay-bolt in the outside sheet, the value of the
hollow bolt as a telltale in case of fracture is somewhat di-
minished, since none of the water which reaches the channel

threugh a fracture will pass through the outside sheet. If,
however, the escape of water into the fire-box 15 sufficient to
detect a fractured bolt, it is at once apparent that a consider-
ahle advantage iz gained by its use, since it is impossible to
detect a broken flexible stay-bolt by the hammer sound on
account of the head attachment. With the present form of
flexible stay it is always necessary to remove the caps to de-
terming whether or not a bolt is actually brolen,

SELECTED BOILER PATENTS.

Compiled by
DELEERT H. DECEKER, ES(}., Patent Attorney,
Loaw anp Trust BuiLoive,
Washington, D. C.

Readers wishing copies of patent papers, ar any further information
regarding any patent described, should correspond with br. Decker.

245,125, TUBE CLEANER FOR WATER TUBES IN STEAM
BOILERS, ELMER E. HAUER, OF SPRINGFIELD, OHIO,
ASSIGNOR TO THE LAGONDA MANUFACTURING COMPANY,
OF SPRINGFIELD, OHIO, A CORPORATION OF OHIO,

Claim 1~=In a rotary tube cleaner, a body portion divided longitudi-
nally inte non-pivoted radially movable sections, each section having a
recess forming a central longitudinal aperture in said body, a shaft ex-

L-.-ln:lin? through said a.Ecrtu:-: and having interacting parts with the walls
thereof to support and rotate said body, cutters mounted in said body
and means to limit the radial movement of said sections, Six claims

945,8977. BOILER CIRCULATING DEVICE. FRANK H. NEW-
HALL, OF JUNEAU, DISTRICT OF ALASKA.

Cloim.~=The combination with an internally fred boiler baving a
fire-bax with grate bars therein and a flame chamber at the rear thereof,
said boiler having openings arranged on each side thereof in the lower

»
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pertivn of its casing, of exit valves secured in said openings, horizen-
tally arranged pipes connected at one end to said valves and extending
1o the front of the boiler and terminating at their upper ends at & point
belaw the grate bars, elbows connecting the lower ends of said wertical
pipes with the free ends of said horizontal pipes, parallel horizontal
pipes arranged i the boiler casing below said grate bars and connected
&t their front ends with =aid vertical pipes, substantially S-shaped pipes
extending longitudinally through said flame chamber and connected at
one end with the rear ends of said last-mentioned horizontal pipes be-
fore entering said chamber, the other ends of said S-shiped pipes being
extended through said bodler casing at opposite sides of the upper rear
portien thereod, upper horizontal pipes, and couplings connectling one
end of satd vpper horizontal pipes to the free ends of said S-shaped
pipes, the other ends of said upper horizental pipes entering the oppo-
site sides of the boiler casing at points below the lowest water level of
the boler, said pipes being provided with inlet valves, One claim.

G944, 5000, GRAY ] I 5H- s #
HDUE'I'H'.\', R, ITY-S5LIDE ASH-PAN., JOHN J. RYAN, OF

Claim 1.—In combination with an ash-pan having bottom openings
separated by a member arranged transversely of the pan between its
ends having oppositely disposed guides, other puide members at the ends
of the pan, and two paire of oppositely movable valve plates slidable in
said guides to close the bottom openings of the pan, one pair of said
plates being devoted to cach opening. Three claims,

946,440, LOCOMOTIVE ! - i tRY A, 3
Al Tonma 1OC E ASH-PAN HARRY A, HOKE, OF
_Llaim 2—In a locomotive ash-pan,
drop doors. a pair of crossed pivotall
nected respectively with the separate

the oppositely arranged pivetal
jl.'-lmed._]ﬂ':rs operatively con-
oors, & link connected with said

levers at their pivet joint, said link carrying a prejection for engage
ment between said levers above their pivet, and an cperating connection

846466, SUPERHEATER FOR STEAM EOILERS. WILHELM
SCHMIDT, OF WILHELMSHOEHE, NEAR CASSEL, GERMANY,

I-_.'-u'i-'-—Il'l a wiater-tube boiler having a steam superheater adjacent to
angd possessing steam connection therewith, a plurality of water tubes
arranged in a plurality of spaced apart and upwardly inclined wall for.

mations approximately paralle]l to the axis of the boiler and separating
the superheater from the fice boo, said walls having uprninEs at the top
and bottom alternately, counting from the fire-box, whereby fire gases
may pass between said walls to the superheater, Six claims

145,322, MECHANICAL STOKEKR. HEMRY ]. C. GIESEKE, OF
JEEZEY CITY, M. J. :

Claise 2, —In a mechanical stoker. the combination of a trough bhaving
a pradually decreasing depth from front to rear, sliding side bars,
blades pivoted to said sliding bhars, & connecting rod piveted to said
blades, and mfeans for reciprocating said connecting rod, sald blades
gradually decre azing in depth from front to rear. Seven claims,

048,220, LOCOMOTIVE AUTOMATIC STOKER. STANTON D
GRIFFIN, OF WEST MOINT, MISS.

Clain 2.—In an apparatus of the class described, a locomotive and
tender theretor, a receptacle opening at one end inte the tender and at
itz other end into the furnace of the locomotive, n cenveyer operating
in the receptacle, driving mecanz for the conveyer, a grate-carried re-
ciprocating bar, & ﬁenr_w_'h-.-.r.‘l operatively connected l.\'ith_thc sa:ig_i e
ciprocating bar, said driving means [or the conveyer having a drivin
chain which is disposed immediately above the said gear wheel, an
means for engaging the said chain with the gear wheel for simul-
rar.H.-llir'I}' reciprocating the said bar wpon operation of the converer.
Two claims.

B4G, B0

SPARK ARRESTER, LAURITZ MILLER, OF LARA-
MIE, WYOMING. _ .

Crane %—A spark arrester comprising a smokestack having :Intcgrs.l
annular interior flanpges and a separable auxiliary depending cylindrical
extension provided with annular flanges depending from the interior
walls thersof, annular [oraminous extensions secured to said flanges,

and deflectors the deflecting surfaces of which are substantially st an
angle similar to that of the annular fanges, and adapted to direct the
sparks and solid particles of the exhaust into the annular pockets or
channels formed by the said flanges. Six claims.

948,271, BOILER. GODFREY ENGEL, OF FITTSEURG, PA
Clatm 2.—In a hoiler, the combination with a circulating system com-
prising a plurality of drums, upper and lower, and a plurabity of con.
neeting banks of generating tubes arranged for circulation of water he-
tween =id upper and lower drums, of means for directing heating gases

along =aid tubes comprising separate passages, cach inclosing one of
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said banks of tubes connecting the upper and lower drums, and arranged
substantially longitudinally with respect to said tubes, said passapes
connected 1m series and transverse bhaffes in said paszages, one of said
baffles in the first such passage and extending across tubes therein.
Thirty-eight claims.
\Jijé%iEUUI STEAM BOILER. THOMAS BARROW, OF DETROIT,
Cleim 1.—In a hailer, a header provided with openings, wvertical tubes
bridging said openings and connecting the upper and lower parts of the
header, brick walls closing said cpenings and spaced from said tubes,
means for supporting the brick walls, a series of fire floes. a plurality of
apwardly i|1¢ﬁ|1¢d water tubes leading from the bhottom of the boiler into
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the header, & plurality of uwpwardly inclined water tubes leading from
the header back to the boiler, but below the fire flues, and an arched
wall bridging the space between the end of the boiler and the header
above the water tubes and spaced therefrom. Two claims

949,147, STEAM BOILER SUPERHEATER. FRANCIS J, COLE
AND HENRY B. OATLEY, OF SCHENECTADY, NEW YORE.

Cloim 2 ==The combination, with a steam boiler, of an oscillatory
damper controlling the Aow of gases through fire tubes of said beiler, a
damper cylinder IE:n-:mr a communicating rocker chamber, an operating

shaft journaled in said rocker chamber and coupled to the damper, a
pizton  fitting in the damper cylinder and open l."m:'l.muuusl}' to an
avenue of steam supply from the boiler, a rocker fixed on the operating
shaft and engaging the rod of the damper eylinder piston, and a counter-
weight fixed 10 the dmuEp-:u' in position to exert its gravity in opposite
direction to the action of the damper cylinder piston, TFive claims.
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A JAPANESE

The Miyabara watertube boiler, which is widely used for
marine and stationary work in Japan, is a boiler built without
flat or stayed surfaces, the entire boiler consisting of drums
and curved tubes. The illustration shows the genmeral ar-
rangement of drume and tubes, as used in a double-ended
marine boiler. It is claimed that this boiler i1s a practical
boiler im every way, as it 15 simple In construction, easy to
handle, and an efficient steam producer. It involves no new
features of construction, and, in fact, could be manufactured
or repaired by any boiler maker. Due to the arrangement of

the nests of tubes, it is very elastic and easily accommodates

1910

WATERTUBE BOILER.

to he the only type in the entire Japanese fleet which eounld
he kept under steam for six months without cleaning the
inside, thereby proving that a rapid and efficient circulation
of water 15 mamtained under all conditions, As indicating
the durahbilty of the boiler; one of the Japanese cruisers
which was fitted with this type of boiler never returned home
during the war, while her two sister ships, fitted with other
types of watertuhe boilers, were sent home to be re-tubed,
although all three were sister ships, and had been re-boilered
at exactly the same time, and had since undergone the same
service.  In 1goy the first class Japanese cruiser Tanknba, of

FiG. L—MIYABARA BOILERS FOR B, T. 3. 8

itself to the changes due to expansion and contraction, The
smallest boilers of this type are 2 feet wide by 2 feet 3 inches
deep by 3 feet high, while the largest are 12 feet © inches
wide by 18 feet long by 14 feet high with a heating surface
of about 4,800 square feet.

The arrangements for superheating are such that the boiler
can be changed to a superheated steam generator without
adding or fitting special apparatus, as in other types of water-
tube boilers. The superheater, therefore, reguires no extra
weight or space.

This type of boiler was installed in a number of the Japanese
warships which saw service in the recent Russo-Japanese war,
and the satisfactory results obtained ifrom them for this
sepvice are worthy of mention. The Mivatara boiler proved

8,000 1. H. P

TUREINE CRUISER.

23,000 indicated horespower, made a long, trying cruise of
asooo miles, This cruiser is fitted with Mivabara boilers,
and throughout the cruise there was not a single part in her
boilers proper which required repairing or renewing,

The steamship Sakura Mare, which is equipped with Miya-
bara hailers, and Parsons turbines of g000 shaft horsepower,
has been running between Kobe and Formosa for the last
eighteen months, at an average speed of 16 knots, making
three trips of 6,000 miles each per month, burning 64 tons
per hour, of poor caking, duest coal of cheap grade, the rate
of combustion being just ahout 3o pounds per square foot of
grate per hour with natural draft, developing an average of
alwrit 4,500 shaft horsepower at the turbines. This vessel
has given excellent satisfaction and no trouble has been ex-
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perienced with her boilers, although her firemen have been
frequently changed and almost every time the hoilers were
handled by fresh hands. who had no previous knowledge
of any type of watertube hoiler.

These hoilers have evidently heen immune from the minor
explosions and accidents which frequently attend the use of
watertube boilers.  Owver 340000 horsepower of them have
been inouse both for land and marine purposes, and up to
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thiz date not a single tube has burst or cxploded, in spite of
the very rough usage which some of the boilers have under-
gone. It 15 claimed that the feed water may be neglected for
thirty minutes when under the hardest forced draft amd work-
ing at full power. Some idea of the weight and power of
the boilers may be obtained from the following table:

Turhine First
28-knot [hespatch Clazs
Cruiser Cragser Cruiscr
Magimi. Yado, Taukuba,
] : Pounds, Founds. Founds.
Weight of boiler per 1. H, P 3.8 | aww | s
1. H. P. peer 1o al bader weiglit i 40 [:Ti| 41 1
L. H. P. per square foot of grate surfoce. | | q!?-ljl i7.4 17 0%
1= oy |

NoTe—Reiler weight = Bodler weight with water all complete, ready for use
but moel including uplakes and Tunnels,

The first class armored cruiser {Buki, equipped with Curtis
turbines of 27,000 shaft horsepower and fitted with ten double-
ended and eight single-ended Miyabara hoilers, with a total
heating surface of 30040 square feet and a total grate surface
of 1,048 square feet, working at a pressure of 250 pounds per
square inch with superheaters, has a record of coal con-
sumption of 1.0 pounds per shaft horsepower when develop-
ing 21,000 shaft horsepower on her coal consumption trial,
and of 203 pounds during her full-power trial when develop-
ing 27242 shaft horsepower under a [orced draft of from
14 to ¥ inch of water. These boilers are fitted with super-
heating tubes of wvery moderate superheating capacity, the
average superheat at full power heing about 5o degrees Fah-
renheit.  From the foregoing, the shaft horsepower per square
foot of grate surface is 16.4 and the indicated horsepower
per square foot of boiler room fAoor area is 5.47.

Figs, 2 and 3 show the results of some recent evaporative
trials of Miyabara boilers for the first class battleship Saf-
suma and the first class armored eruiser Kurgma, while the
following table shows the results of tests on the boilers of
the Tsukuba

Mivabara boiler for cruiser Tenkuba (23000 I H P

G. 5. =675 5q. it H. 5. = 2374 5q. ft

Steam gencrating tubes 2 imches dia, Noo o 5 W, G thick

Trials carried out carefully and strictly at Kure Naval
Dock Yard according to the naval regulation.

Type ol boiler, Miyuhara Wateriube Boiler 5. E. Type.
Druration of trial in hours.. .. .. 8§ 4 & 1B 8 ]
(S:au'l. Eand of .jg cov. Welsh | Welsh  Welsh | Welsh | Welsh | Welsh

tenm  pressure, pounds  per | |

uare inch.. ... . P 134.5 191.3 |M1.8 [185.8 |154. hg]_a

Caonl burned per sguare [ool | -

heating surface in pounds. . 0.278 0.415 0.55% O0.668 D84 1.114
Coal burned per square foot | 4

grate surface in pounds a5 14.7 9.8 | 23.52 | 20.4 0.8
Water evaporuted per pound |

coal from and at Eq'_“’ F 10,323 10.482 1048 | D467 B.T3l| S.529
Water ovapo atcd combusiible 2

[ram u.n«.ir"ul..‘."J.:."CI Bl 11.92 | 11,85 | 11.75 | 10.58 | 0.7 | D.61
Water per sgquare foat healing |

surface from ond at 212° F. 0| 2,746 4384 5.53'E|| .32 7.297 9.618

Note.—The coal used was erdinary commercial Welsh coal cbtained
in the Japanese market, unavoidably old and poor, so that to make 3
fair comparison with evaporative cfficiencics of those well known water-
tuke boilers in Europe and United States, where the results are ob-
tained by using new and best picked coal and expert firemen, at least
10 ]:I-il.'TcrI!t allowance must be made on the performance above
stated.

The Miyabara boiler has also been adapted to locomotive
use, and is one of the few designs for a locomotive boiler
built entirely as a watertnbe boiler.

We are indebted to Engineer Vice-Admiral Baron J. Miva-
bara, formerly Chief Engincer of the Japanese Navy, for the
foregoing illustrations and data.

High-Speed Machine Riveting.—The use of compression
riveting machines has made it possible to drive a considerably
greater numhber of rivets in the same amount of time than
conld formerly be done by hand, This iz undoubtedly due to
the fact that the machine drives the rivet by one squeeze, and
that the time is consumed, not in driving the rivet but in
moving from one rivet to the next.  According to the Chester
B. Albree Iron Works Company, Allegheny, Pa,, a record of
12000 hot 3i-inch rivets o ten hours was recently eztablished
with a compression riveter.  When it is considered that the
hest previous record was 0,000 rivets, and that for boiler
work, where the joint must be steam tight and the rivets well
driven, 1,000 to 1,500 rivets is considered good work, and on
structural steel, such as girders, from 3,000 to upward to 4,000
i5 generally driven, and for irregular work, such as trusses,
the number probably falls as low as 2,000 to 2,500, the economy
resulting from the use of a compression riveting machine iz
apparent.—Tle fron Age,
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THE INSTALLATION OF FLEXIBLE STAYBOLTS.

ny M. M. MCALLISTER.
—_—

In the application of Tate fexible stayholtz to new fire
boxes at the Collinwood Shops of the Lake Shore and Mich-
igan Southern Railroad, we first drll out the old bolts with
2 twist drill 24 of an inch below the diameter of the holt,
having prick punched the belt in the center, after chiselling
off the end, and run the twist drill in a sufficient depth to
pass the thickness of the sheets {about 1% inch} and then
wse a Wagstaff staybolt cutter to cut through the staybolt,
leaving a thin shell of the old bolt in the sheet. When all
the bolts have been drilled in this manner the sheets with the
rivets removed are pulled out, and the shells of the old bolis
in the outer sheet are collapsed with a chisel until separated,
leaving the outer shell all ready for either a new sheet or
a new fire-box, whichever the case might be.

In applving new fire-box sheets. after same have been
Iocated and riveted up to the mud-ring, the stayholt holes are
drilled and tapped out with a regular drill and staybalt tap,
run through both the inner and outer sheets, as ordinarily
done; then we enlarge the holes in the outer sheet for  the
sleeves of the flexible stay-halt, with a fat dmll, made of lugh
speed steel, runming 280 revolutions per minute, and applied
to a motor, following with a roughing taper reamer, which
is well lubricated, which leaves the hole of the proper dimen-
sions and taper for the tap which is wsed for the fexible
staybolt sleeve,

In tapping the large holes for the Aexible staybolt sleeves
we first run a steaight tap and then a taper tap, by motor
whose power i3 compounded, at a speed of 280 revolutions
per minute, using a collar on the taper tap as a gage to keep
it from going n too far and tapping the holes too large for
the required sleeve, to be used according to the thickness of
the plate. The straight tap is used to hlock out the metal, and
the taper tap is used to size up the hole, for the regular taper
with full threads, using lubricant sufficient to keep the taps
conl and make a nice smooth thread in the sheets.

In case new sheets are used for the outside, and also new
side sheets for the fire-box, we drill holes 2% inch in
diameter for 1 inch bolts, tapping the size for the bolt; then
after tapping through both sheets with a regular tap, giving
us & small hole in the inner sheets with a regular standard,
the hole in the outer sheet is then drilled and tapped as hefore
described. We believe this is the most practical way of cut-
ting the holes in line, using, however, guide bars in the rough-
ing reamer, straight tap and taper tap in machining the large
hole in the outer sheet for the flexible staybolt slesve.

It iz a good practice to have two sets of tools, and while
using one set allow the other to remain in oil to cool of,
providing small buckets with sufficient oil to cover two-thirds
of the tools, which are placed in the ofl in upright positions.

In the vse of the roughing reamer, straight tap and taper
tap, guitde hars should always he attached to the tools to en-
gage with the hole in the inner sheet, affording a stiff con-
nection for maintaining alignment.

Braces are bolted to each end of the sheet in the shape of
forged arms, extending out as to take a three-inch plank,
which extends from one arm to the other, known as "Old
Men,” used to brace and support the motor during the opera-
tions of machining and allowing for the use of two gangs
of operators en the same side of the hoiler at the same time,
and by moving the braces and plank and following up the
side of the hoiler, the whole arrangement affords a ready
means of making the operation of drilling comparatively easy
and saves time.

The question has often been asked, “Why not punch the
large holes?” In punching a hole for the flexible stayhalt
sleeve in half-inch or nine-sixteenths material, it is very apt

ta distart the material to such an extent that it is considered
dangerous, and this practice should he discouraged, inasmuch
as in the process of bending the outer sheet to conform to
the contour lines of the boiler, the large holes that have been
previously punched render the aperation of hending unsatis-
factory, and after the sheet is hent the punched hales do not
ream up as perfectly as the enlarged holes before mentioned,

After the holes in the cuter and inner sheets are tapped
the flexible staylolt sleeves are screwed into the outer sheets
by a stud nut, using a wrench ahout three feet long, until
the sleeve is serewed to a steam-tight fit, after which we insert
the halt through the sleeve, screwing it into the threads of
the inside sheet by wsing a bolt driver in a motor until the
head of the bolt almost engages its seat, then serewing the
holt with & hand driver until it scats snugly, when it is turned
back about one-guarter turn, as it s necessary to maintain a
natural hanging of the sheets when all balts are riveted up,
and the riveting up has a slight tendency to draw the holt up
to the sleeve seat. This method is more apt to give an even
tension over the entire area of sheet and is recommended as
good practice, i

To prevent sleeves from loosening in the outer sheet while
the operation of riveting up the staybolt end which enters
the fire-hox ie performed, we use instead of the ordinary
dolly-har and helder-on a bushing which screws over the
sleeve of the flexible ball, in the center of which is a plunger
or pin with the end formed half round ta conform to the
shape of the bolt head and so contained that the pin remains
at all times central to the stavbolt during the riveting, while
the jar or thrust from the dollyv-bar held on the end ie less
liable to affect the sleeve. This arrangement, of something
similar, is much better than holding-on in the usual way; in
fact, it is necessary for the proper application of the flexible
stayholt.

After the bolts have all been riveted up, it is well to gage
each bolt head from the end of the sleeve where the cap
makes its seat, to prove that the bolt is well seated in the
sleeve and clearance is allowed between bolt head and cap.
A good gage iz made by sawing a cap in half and removing
the threads, thus giving two gages which can be readily
placed on the sleeve seat, showing the clearance left hetween
the halt head and cap.

With the foregoing operations properly performed and in-
spection carried on after each operation to insure that all
machining and riveting is correct, the caps are then serewed
on to the sleeve by first brushing the cap threads lightly with
graphite and cylinder oil, mixed thin. The caps are screwed
up tight, and should screw over the slesve easily, so as to
make a snug steam-tight fit on the face of the sleeve.

The sleeve face is squared up Lo engage with the similar
surface in the cap, and before screwing on the cap it is
well to inzpect the sleeve surface on the end to sece that no
hammer marks or burrs will prevent the making of a tight
joint, Tn case such are discovered they should he removed
and mo difficulty as to fit will he found.

Qur experience proves the fact that when all machine
aperations are performed with care as to size, and general
inspection made guickly following cach operation, when all
are found to be right, the assemblage when finiched is perfect
and little or no annovance or dificulty will be found in the
perfect working of the Aexible stav.

The total cost of applving fAexible staybolts, such as we
apply, should not exceed 15 cents for labor, with one boiler
maker at 32% cents, and a helper at 18 cents per hour. When
driving halts one more hoiler maker is reguired.

The new plant of the Western Dirv Diock & Shipbuilding
Company, at Port Arthur, Ont., iz to include a large, com-
pletely equipped boiler shap.
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EXPANSION OF LOCOMOTIVE BOILER SHEETS.*

Important facts concerning the inequality of expansion in

locomotive boilers thoroughly practical tests and

upon
observations of bot M Operatie extending over a ||-'.'|g
period, were brought out by D. B MacBain, superintendent of
of the Lake Shore & Michigan Southern, in an
illustrated address at the May meeting of the New York Rail-
road Club,  The most mmportant fact was that with the fire
at a high temperature and good circulation in the boiler the

Mmotive power

outer firebox sheets expand more than the inner ones, The
tests which showed this can best be described in Mr, Mac-
Bain's own words:

“Fig. 4 shows some tramming done to determine if, under

certain conditions, there 1 a difference between the amount

of expansion that takes place in the inner and outer sheets
of This work

a frehox was carried out most carefully and

F1i 1 -BACK FLUE SHEET CEACKED FROM
T3 THERE BEING MOEE EXPAN
I¥ THE FLUE SHEET ACHOSS THE

under conditions which we believe were such as to give a

very fair idea of what takes place mn a locomotive firebox
when the temperature of the fire 15 high and circulation of
water 15 good. The process of making these determinations
was as follows
YA wide firebox

were preparcd, and a set of marks were made on the inner

was selected : trams of solid steel

and outer sheets from these trams, The hoiler was then fired

up and, when the f sure reached 200 1hs, and the paps had

heen open for a few minutes, the fire was drawn hastily, duae-

ing which process the trams were tried to their respective

marks on the outside sheets; immediately afterward (within
a few minutes) the trams, in the proper order, were tried to
the marks on ths 1

the result, indicating onter sheets

inner sheets, and the ds is

ita shown |
the

(RRLY

that the expansio [

of the firebox was greater, m every case, than that of the inner
shects,

Thiz apparently accounts for the breakage of the back

heads and throat sheets along the outer row of stavhbolts
* Fram the “Railway Ape Gazette, ™ Abstract v address delivered
miesting New York Rails

THE ARCH-FLUE

TREANSVERSELY

Oursine WrAPFER SHEET Imsipe O FIREAOX DHfference
in
AR Expansion.
Lacation Expansion Lacatien Expansion.

Side sheei. ¥ e-mnch

Side sheet :

Side sheel k

Side

Back head | (No record on| door sbhee.. l|

alzo the wvertical cracks in the side cheets as well as cracks
al the water-bar holes. When the fire was first started,
and before circulation was fully established, the needle ex-
tending through the throat sheet moved out 3/32 inch, and
fater, when circulation was established and the steam pres-

HOLE,
1%

U AND DOWN, ATTRIBUTED

THE OUTER SHEET THAN

NOTTOM WIHERE THE CEACKS OCCUR,

sttre began to raise, the needle moved backward about 1/16
inch. The first movement of the needle throws some light
on the canse of side sheets puffing along the fire line, as they
sometimes do.

The diagram in Fig. 5 chows the result of a record investi=
gation made by F. A, Linderman, supervisor of boilers of the
New York Central & Hudson River, to determine the direc-
tion and extent of expansion in a flue sheet resulting from
prozserving in a set of new flues. The inner or dotted circle
was scribed before the flues were put in and the outer one
after they The expansion of the sheet is
very naticeable, especially at the top. This distortion is seri-
ous. cspecially when the process of prossering 15 employed
at least once every 3o davs during the time the engine re-
mains ont of the shop, "It has been our experience that the
prosser expander is less injurious in this respect than the
ordinary roller expander, but, nevertheless, the question “What
can e done to curtail the use of expanders of any kind in
making runmng repairs? seems to be in order”

were |l|'|'1"'\.'|'|.'|.|.

Fig. & shows the firelox of a large Pacific type locomotive,
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to which templates were fitted while the boiler was cold, and
the effect in movement of the templates when steam ]
raisd to 200 lbs, pressure. The templates lifted 3/32 in. at
each end, and had their bearings on the wagon top extending
between points A and B, the zone covered by the three rows
of bolts that caused trouble through excessive breakage. An
other zet of templates waz fitted 1o a hoiler of similar design,

itz had

into which a special installation of flexible stayvhe
been made, and, under hydrostatic test, up to 25 percent
above the rated steam pressure, the templates retained their
fit on the wagon top, apparently indicating that the distortion
noted above was due to expansion and not to pressure or to
the use of the flexible staybolts

FId. 2.—FAILURE OF SI0E SHEETS BY CRACEKING VE ICALLY, ATTRIBUTEDR TO

sheet zeam, The engine has never been held one moment
for botler work, other than that of expanding the flues, since
] 1907

a double brick arch—

it went into service in F uary of

Inasmuch as 1t has continually carri
the old Coffin-MeGeath brick arch installation—the record of
this side-sheet seam is remarkable, It iz believed that
tamed are due to the loose installation of stayl

resulis o

and radial stays referred to above

To ascertain, if possible, why the back flue sheet, and the
front one, too, for that matter, become deflected or diztorted,
the New York Central installed a set of flues in one of their
*acific type locomotives about one year agn. The theory
motive was working and the fire hot,

large

was that while the loc

THE 3AME

STRESSES A5 THOSE THAT CAUSE THE BACE-HEAD AND THEOAT-SHEET FAILURES.

To relieve the cracking of side and back sheets and hack
flue sheets in wide fireboxes, Aexible stavbolts were applied as
shown in Fig. 7. Satisfactory results have been oltained with
this arrangement on hoth the New York Central and Michigan
Central. A full installation im the throat sheet, set looze as
follows, is also advisable:

First row above mod ring..........cc.......Tight
Second row above mud ring........1/32-in. loose
T W e e o e B i | i o L]
And the back Aue-zheet braces. .. .. .....3/32-1n, loose

This will increasze the life of a modern fire-box from 50 per-
cent to 75 percent; the loose installation of Aexible stay-
bolts in the throat sheet and slack hraces to back flue shest
being considered necessary in order to avoid excessive stay-
bolt and flue-sheet breakages, at the zame time reducing the
strain on the arch-flue anchorages, the latter being quite a
source of trouble when they begin to blow, especially at the

front end.

In January, 1go7, the firchox of an Atlantic type locomotive
in heavy passenger service was given a complete equipment
of flexible stayh , including the radial stavs. It was the
intention to have made this firchox of one piece, but, awing
to a defect in one of the side sheets, a half side sheet had to
be applied; up to February 1 of this year, at which time the
last examination was made, the engine had made 243000
miles without one broken staybolt, without any vertical
cracks in the side sheets, without any trace of a crack in the
back head or throat sheet, and without any cracks, or any
sign of a erack, leading away from the arch tube holes in the
back flue sheet, nor hasz there ever been a tool on the side

L

Fit. L—FAILURE OF BACK:-HEAT ALOGNG THE

WWTER BOW OF STAYVREOLT HOLES,

A COMMON FAILURE WITH BIGID ETAYEBOLT SETTING.
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Fria, 4. —LOCATION OF TRAM BMARKS TO DETERMINE DIFFERENCE 1IN EXPANSION NETWEEN

with the circulation good, the expanston in the hoiler proper
{between the flue sheets) was greater than that in the flues.
The results of this test were rather remarkable. The stand-
ard gage flue on the New York Central is No. 11 B. W. G,
and for this test No. 13 B. W. G, was used. One-half of the
flues—those designated by the double ring in Fig. s—were
safe-ended with No, 11 B. W, G, and the other half were not
safe-ended. The setting was according to standard practice,
with the following exception: Mr. Linderman, supervizor of
hoilers, persomally supervised the job, and each flue, before it
was stuck at each end, was depressed at the center 1 5716 in,,
Mr. Linderman perzonally doing the depressing and, at a
signal from him, the man at each end stuck the flue in the

| I

EXFANSION OF TUHE SHEKT

F1G, 3 BUE TO PENSSERING.

sheet and expanded i, The whole set of flues (382) was ap-
plied in this way, and as a result they had a sag of about 1 in,
mare than normal when the job was completed.

A needle was attached to one of the top fues at the center
and extended up through the shell, az thown in Fig, 8 It
was attached to a recording device to show what, if any,
movement took place under the various conditions of service
from the time the fire was started in the box until the com-
pletion of a ‘:|'i|| on the road,  Fig, g shows the movement of
the tube, to which the needle was attached, from the time the

INMER ANDIF OUTER FIRERDX BHEETS,

fire was started until 200 lhs. pressure was raised, Almost
immediately after the fire was started the needle began to
pull downward, and continued in that direction fully 1 in,
and remamed practically stationary for a few moments: then
it hegan to rise and continwed in that direction until about
L4 in. above the normal position, at which point the steam
pressure hegan to rise, and the rise of the needle from that
point up to 175 Ihs, pressure was graduval; from 175 Ibs. to

R . 7=
i)

|

TEMPLATE ON
WAGDN TOP

LOCATION OF

200 Ibs, it was rapid, with the result that the total rise of the
necdle above the normal line was 15/16 in. The rapid rise of
the needle between the time the pressure increased from 175
Ihs. to 200 lbs. cannot be accounted for, unless it did not work
in the stuffing box guite az freely asz it should; however, the
packing in the stuffing box around the needle was very loose.

Arrangements were then made to make a road test, and the
recard 1z shown in Fig, 1o, It will be noted that, immediately
upont starting out, the needle began to pull dewnward, as
shown by the solid lines; the dotted lines being the record
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FiG. T.—ARRANCEMENT OF FLEXIELE STAYEGLTS, WHICH ELIMINATED FIRESBGX FATLUVRES.

made after the throttle was closed and while drifting. The Ontario Boiler Law Respecting Steam  Boilers,
maximum downward pull on the needle was 3716 in., this point

having been reached while the engine was being worked hard

and running at good speed I'he following are the provisions of the Ontario Boiler Act

Thiz engine was afterward put into regular serivee on Respecting Steam Boilers, passed at the recent session of the
heavy passenger trains, and at the same time another engine  U'tario Legislature. The bill was a much needed one, and the
of exactly the same class, having a set of the standard No. 11

B. W. G. flues, set to carrespond with standard practice, was iy
put on in the same service; an accurate record of the cost of J;g A
maintenance was kept of both. The engine with the special 4 /
flues and special setting, in making 60,856 miles, never failed, # E i —
while the engine with standard flues and standard setting, in PE /‘__.-.-—-—-—""_'_-_
y
making 71,774 miles, hac ¢ detentions charged to it on
g 71,774 miles 1 a few detentions charged to it o _g\“- 3 ey
I o e é
;
T FEEETRAT £ g
I/-f'ﬁff,’;}?“"""'" | [, Fr 57 Erg sy 12 7 L2 P
=
——— - FiG, W-—MOVEMENT OF N0ILER TUBES IN GETTING UP STEAM.
4 — ;
government are to be commended on the move they have taken
= in the matter:
— 1. This act may be cited as “The Steam Boiler Act.”
2. In this act “steam boiler” shall mean a boiler used for
| L generating steam for heating and power purposes, and every
/ part thereofl or thing connected therewith, and apparatus and

things attached to or used in connection with any such hoiler,

but shall not include a haoiler ]l fo ating water for do-
FIG. B.—ARRANGEMENT OF FLUES 10 DETERMINE DIFFERENCE 1IN EXFANSION : used for heating water for do

EETWEEN THEM AND BOJLEM SHELL. mestic purposes or a railway locomative or steamboat boiler.
account of “flues leaking.” The cost of maintenance of hoth

engines 15 as follows;
e P

Special flues and special settings: Cost per mile for e ~
Aue work at engines houses. ... ....ooo. oo, L0.0143 £ SR [ | T ’“-‘\"“‘-..
Standard HAues and standard settings: Cost per mile }r = P I~ = mad
for flue worl: at engine houses................ 0195
Percentage in favor of special setting............20.7 percent. *

At the time these figures were made up there was no per-
ceptible difference in the condition of the flues in the Airebox I p—
of either engine, and the No. 13 beads seem to have stood
the working as well as the No. 11 beads, which is believed to e
have been due to the fact that the No, 13 beads did not leak T e B ST T R e A L
ag often as did the No. 11 beads, and therefore did not require e e e e e
to be worked as much. e L e e i
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3. Upon the recommendation of the Minister of Public
Works the Lieutenant-Governor-in-Council may make such
rules, repulations and specifications as may be deemed proper
respecting the construction of steam boilers, including the
materials to be used, the method of construction, the tests to be
applied, the inspection of the boiler during its construction and
before it is permitted to leave the place of construction, and
generally such other matters as may secure a uniform standard
of strength, safety and efficiency.

4. The tules, regulations amd specifications shall be published
in the Ontario Gosette, and shall come imo force and take
effect at a date to be named by proclamation.,

THE APPRENTICESHIP SYSTEM OF THE NEW
YORK CENTRAL LINES*

my O, W, CRUORE.

The apprenticeship system of the New York Central lines,
which it 15 desired to describe at this time, has been in opera-
tion, and after four years' experience we feel justified in
making the statement that it has safely passed the experi-
mental period and has become a regular part of the opera-
tion of the railroads comprising the systemm known as the
New York Central Lines.

This apprenticeship system includes gpecial shop instruc-
tion carried on in the regular shop, with the boy under actual
shop conditions and shop discipline and shop environment.
Combined with this training he is obliged to attend educa-
tional classes during working hours. In these classes the
course of study is intensely practical in character and illus-
trates, explains and supplements the work in the shop by
simple and direct methods suited to the needs of the appren-
tice. The entire plan is arranged for the beginner, who must
start at the bottom. It 13 one desipned to increasze the
efficiency of the rank and file of mechanics, though it is ex-
pected that exceptionally bright bovs will profit most by the
training offered. From this class will come the neceszary
leaders. These plans are directed toward a broad and well-
constructed foundation of intelligent, thoughtful shop work-
men ; the genius 15 left to reveal himself,

I do not agree with those who count out apprenticeship as
a means of recruiting the mechanical trades. The things
pertaining to a shop can naturally be best learned in a shop.
There is no hetter way of learning to do a thing than by
doing it. No school can take the place of practical training
in a shop or factory; the best place to learn business is where
business is carried on. It is vital that principles be tanght
with processes and illustrated by them, for the hoy who
understands the principles underlving a given process will be
the most likely to rise to a position of importance in the busi-
ness, While there are some trades that can be learned entirely
at a trade school, there are others of which only a part can
be learned at school, and still others which from their nature
must he entirely learned in the regular shop. There iz ample
proof of the fact that mechanical trades can be taught to
entire satisfaction at present in the United States by a system
of modern apprenticeship,

The apprenticeship svstem of the New York Central Lines
is based largely on the general principles laid down hy Mr
;. M, Basford, the practical details of which have heen care-
fully worked up by the Apprentice Department. The system
was installed under the general direction of Mr, J. F, Deems,
Gen. Supt., Motive Fower. In brief, the organization con-
sigts of a superintendent of apprentices and his assistant,
who have charge of the work and laying out of the cducational
courseg, At each large shop on the system is a drawing in-

* From an address delivered before the Imternational Master Boiler
Makers' Association, May, 1910,

structor who has charge of the cducational work; each ap-
prentice spends four hours a week in the classroom, where
mathematics and mechanical drawing are taught, The appren-
tices in the shop are in charge of a shop instructor, who sees
that they receive the proper instruction in the trade at their
work, and that they are moved from one class of work to
another at regular intervals.

The Department of Apprenticeship on the New York C.m_
tral lines now has under its charge about 70O apprentices
located at 10 shops in widely separated locations, but work-
ing in harmony with the central organization. The general
features of this plan of apprenticeship are equally applicable
to any manufacturing organization or factory employing
workmen in mechanical trades. In the inauguration of a
plan of apprenticeship of the nature referred to, the following
features are essential ;

1. The selection of a shop instructor employed in some
capacity at the shop in question, who is preferably an up-to-
date, all-around machinist, competent to give direct instrue-
tion in the machinist trade, but with sufficient kmowledge of
other trades which may have local apprentices to he able to
intelligently supervise apprentices in those trades,

2. The selection of a drawing instructor, preferably a
draftsman or mechanical engineer, who possesses the real
qualifications necessary to successfully instruct ungraded
claszes under new and trying conditions,

3. To obtain and equip a suitable classroom, located near
the centre of the shop property.

4. To secure the hearty co-operation of the shop superin-
tendent, shop foremen, gang bosses and mechanics who have
been trained wnder a different system, and whose co-opera-
tion is essential to make such an apprentice system a success.

5. To obtain from the average apprentice a proper apprecia-
tion of the opportunities offered, and an enthusiastic endeavor
to make the most of them.

6. To introduce the training system .for apprentices in a
manner that will not interfere with the operation of the
shops.

The work in the drawing and thop problems is outlined at
the apprentice headquarters at New York City, and sufficient
flaxibility iz allowed to fit the perzonality of the local im-
structor and the needs of the local apprentices. The plan of
instruction is arranged to give the closest possible connection
between the work in the shop and the work in the classroom.
In fact, the practical and theoretical parts of the work are
g0 thoroughly united that the prease of the shop is Iiterally
rubbed into the lesson sheets and drawing papers. Subjects
are not classified, as in most school systems, but the necessary
mathematics, mechanics, physics, chemistry, etc., are intro-
duced only as needed to solve some practical shop problem.

The drawing 15 from actual parts from the start, omitting
all exercises and preliminary work as such and introducing
principles only as needed to gain practical ends. Simple blue
print sketches are used in connection with the actual machine
parts, Printed sheets are supplied for the problems.

The shop instructors co-operate with the drawing instruct-
ors in looking after the genmeral welfare of the hows.

The imstruction is largely individual with classes limited to
24 apprentices at one time. By use of blue print sketches,
on which are the necessary directions, it is feasible for the
instructor to handle a larger number of students than would
be possihle without this plan,

The first drawings are very simple, so that accuracy may
be insisted upon from the start. The work is scaled so that
it cannot be copied from the sketch, and the course iz ar-
ranged to advance more slowly than usual drawing courses.
One principle i introduced at a time and then only as needed

to make an actual car or locomotive drawing. Lettering is
an incidental item.
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The shop problems are worked at home on standard sheets
and a careful blackboard review is given in class, The home
work is done on loose printed sheets, which makes it possible
far an apprentice to go as rapidly as he desires.

All the work that is introduced is in accordance with the
New York Central Lines practice, from which illustrations
are selected. A comprehensive system of reports is made
by both instructors to the local shop officer. These reports
show first the ability at the trade, second the disposition and
ability of the apprentice, and third the standing in class worlk,
Instructors are at all times required to know the standing of
each apprentice, thus making examinations unnecessary.
Special emphasiz is placed on the personal touch maintained
between the instructor and the apprentices with a view to
ascertaining the type of work or branch of service for which
cach boy 15 best fitted. It has been found necessary to uwse
great care in selecting instroctors who must be men who are
not only competent, but who are willing to undertake the
work for the love of it and their interest in the young men,
as well as for the remuneration they receive. At the expira-
tion of apprenticeship those who have satisfactorily completed
their term receive certificates which entitle them to preference
in employment at all shops on the New York Central Lines,

Instruction is given each apprentice four hours a week
during shop time—that is, two mornings from 7 to o o'clock,
and such instruction is classed under the heading of mechan-
ical drawing. Apprentices ring in before going to elass and
are under shop discipline during the session. At 9 o'clock
they proceed directly to the shop. Home work is required on
the problems.

A unique feature of this apprenticeship system is the indi-
vidual factor. No attempt is made to group the apprentices
in classes, but rather to advance cach one as much as possible,
taking into consideration the personal characteristics and
educational foundation as well as the physical qualifications
of the apprentices. We make an effort to teach the student
concentration of mind, realizing that many of the boys who
come to us as apprentices have not had discipline of this
kind. If we can teach bovs how to studv as a first reguisite,
their progress will be much more satisfactory to themselves
and others. It is said that an educated person is one who
knows how to use hiz mind. 'With thiz fact in view we make
an earnest cffort to develop in the young men the habit of
study, Our object is to have a light crop over a large area
rather than a phenomenal development of a few plants. The
effect upon the apprentices has been awakened interest and
marked improvement in the school, in the shop, ability to read
drawings, ability to layout templates, and, in a number of
cazes, skill in drafting sufficient to warrant assignment to
draiting rooms on the lines

No more interesting study has presented itseli than the
personality of the average apprentice. On the whole, he is
below the standard of education and ambition generally pre-
sumed by most officers, who naturally think all apprentices
should possess the same exceptional initiative and earnest
endeavor which has brought them uwp from the ranks. The
average apprentice possesses a good deal of human nature;
he means well, intends to make the most of his opportunity,
but generally prefers to be a real hoy and enjoy life rather
than to work problems at home, He will not read a text book
except under compulsion, and has absorbed a little of the
idea that the easiest way to become a journeyman is to do as
little work as possible. We do not believe a boy should be
considered a hopeless criminal and thrown into jail for these
things, as on the whole the interest of the apprentice is
good and iz increasing in proportion as the facilities for
experimental work are increased and the plan of instruction
iz extended. There are instances where the boys have kept
the local instructors busy in supplying them with work, and

it is evident that the ambition of many boys has been aroused
and that the right chord has been struck, zo that in time a
boy without ambition will become a rare article. It might
also be interesting to state that at nearly all points there are
advanced apprentices who take full charge of the class when
the instructors are absent,

Perhaps as wvital as any other principle is the necessity of
caring for graduvates with infinite pains after they have com-
pleted their apprentice term. The results of the hest possible
apprentice instruction may be absolutely nullified if the or-
ganization into which the graduates are to go i3 not properly
prepared to receive them. It is not too much to say that
mast railroads and most large induostrial establishments need
to be organized in such a way as will render employment not
only desirable, but development possible,

When we consider that if we take in strangers as journey-
men mechanics and give them the maximum rate and refuse
te give a gradvate apprentice the same consideration, that we
are making a distinction that is absolutely unwarranted,

It is not expected that all boys will attain a degree of
efficiency that will qualify them for leadership, or that all
workmien will possess the same measure of ahbility and activ-
ity on account of the difference in their natural intellectual
and physical make-up, but it is expected that each will be
developed te a high degree in his particular line, with the
result that eventually a shop will be manned by a force of
mechanics embodying an advanced state of proficiency from
which at least a few competent men may be had at all
times for positions of leadership,

The question has been asked, “Is it worth while?” to which
we reply, unreservedly, “That it surely is” Graduvate ap-
prentices are heing furnished for important positions in
drawing-rooms and shops as well as recruiting the service
with skilled mechanics,

The impression seems to prevail that the New York Cen-
tral Lines is educating apprentices for other roads, and the
statement was to some extent true for a time. However, the
recent awakening of interest in industrial education and the
inquiries and observations from all directions indicate that
other railroads and manufacturing establishments are now
giving this matter the consideration it deserves, and in some
instances have taken action with a view to inaugurating some
part of the plan proposed. The fact is being demonstrated
that no outside system of instruction such as trade schools,
correspondence echools or even the ¥, M, C. A, can fully meet
the needs of apprentices, and that the contral and direction
of the instruction must be coincident with the céntrol and
direction of the shop, Indicationsz point to the day not far
distant when each railroad will have a fully equipped ap-
prentice system organized as an integral part of its motive
power department. Before such a movement can start the
management must be convinced that for its own welfare in
the future it must be provided with skilled, intelligent, native
workmen trained in itz own shops, men who can stand on
their own merits and do the work which is needed to keep
this country commercially ahead of the world; men who will
command the respect of their emplovers; men whe can and
will bring skill and judgment to their work, so that they
may command compensation commensurate with the increased
ability,

The United States Steel Corporation has established a
pension fund of $8,000,000, which i to be consolidated with the
$q.000000 fund created by Andrew Carnegie several years
ago, and the whole used a5 a fund to provide for the payment
of pensions to disabled or superannuated employees of the
corporation. The fund will be known as “The United States
Steel and Carnegie Pension Fund,"
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INTERNATIONAL MASTER BOILER MAKERS' ASSOCIATION.

Proceedings of the Fourth Annual Convention at MNiagara Falls, Ont., Canada.

1

convention of the International Master
Boiler Makers' Association was held at the New Clifton Hotel
Miagara Falls, Ontario, Canada, May 2q. 25,

COMVENTIO

The fourth annu:

The

clock, Tuesday

25 and 27

was called to order at eleven « 7
May 24, by the President, Avthar E. Brown, and
offered by the Very Reverend Dean Houston, I C. L., rec-
t Christ Church, Niagara Falls
The Aszociation was welcomed o the cily by Honorable
AN FFirst Vice-
f the Association, responded briefly to the Mavor's
which the Presulent introduoced Mr, C. W
Cross of New York, stperintendent of apprentices of the New
York Central & Hudson
{An abstract of Mr. Cross' address is published on page

102 )

Weyer Wads
ar of

Lrores, }llil_‘.lll of the cily Lucas,
President «

address, after

River railroad,

I replying to Mr. Cross's address W, H. Langhridge urged

the Association to take up the subject of apprenticeship and

dizcuzz it thoroughly

i K, NEROWN HETIEIXNG FPRESIDENT.

Willard Kells, of Buffalo, N. Y., master mechanic of the
Lehigh Valley railroad, was next called vpon, and paid a
well-deserved tribute to the skill of boiler makers, pointing
out the great changes which have been made during the last
twenty-five or thirty irs, both i locomotive hoilers and 1n
"the wiethods and machinery by which they are built, J, T.
Goodwin, Chairman of the Executive Commitiee of the As-
sociation, responded to Mr. Kells' address. The President
Meier, President of the American

then introduced Col. E. Ln

Botler Manufacturers’ Association

OF 0L, MEIER 5 AR

ADSTRACT
When [ was master mechanic of a western road, we had no
but the shop fore-
as well as ma-
and the difference
very strongly.

separate organization for the hoilers;

understand Tualer w

man was expected 1o
We did not have m

chine work
n the work then and now ap
at deal of stress is laid now on Hexible stay-

peals to me

hetw

[ notice a gre

Bolts, In the old days our troubles were of a different nature.
But T see now we were just about at the turning point where
the staybolt troubles were to begin. Our trouble then was

Five sixteenths was all we ex-

with the sheers themselves.
pected in a fire-box, In the old days we had no copper
smiths, we had no copper fire-boxes nor copper tubes
her Sam Hayes being at one of our conventions and bringing

It had

been worn down to one-sixteenth of an inch between the stay-

I remem-
a tube-sheet of his fire-hox made with % inch copper.

bolts. I had a sad experience with the Lowmoor iron that
was then considered by many the best iron we could get for
I remember being called in and he showed many
He took a hammer

]1&'“:]1-lli‘\.l.'.-i_
cracks in the side sheets of the furnace
and gave it g smart blow and a large piece flew right out, I
could count from 16 to 18 laminations near the top, separated
by layers of cinders. 1 concluded what we wanted was steel
but we dicdon’t want cinders in there becanse the transfer of
heat would go at a certain rate through the iron and it would
be stopped by the cinders. The steel was of the very best
quality. It was crucible stecl. This was before the days
of Bessemer or open-hearth steel and it was made in Pitts-
The great success of Krupp was also
made with crucible steel.  And the success was dependent on
the greatest discipline by which he was enabled to take forty
or fifty crucibles and cast them together into one mold, That
hrings up reflections of what we must have in our shops in
order that our labor shall result in the success which 1t de-

burg, in crucibles,

SErves

In these days, evervthing goes by organization and the
individuoal sinks oot of sight in his contention with the great
aggregations of other individuals who may have intentions and
interests which may he to some extent antagonistic to his
awn. Therefore such an organization as vou have formed
Mywv association, the American Boiler Man-
ufacturers’ As ation of the United States and Canada was
forme:d m just that necessity. If we had not done it the
steel men, the tube men and others would have pulled the
wool over onr eyves, You know when one of these supply
men comes to see you, if you sit down and let him talk, he will
You have to assert

1% VErY NeCessary,

eazily persnade you that green is red
vourself. You feel contact with this
individual that you need some assistance. And your organi
We must have guality both in
the material and in the workmanship, One of the first things
leading up in that direction was the establishment of specifica-

when you come in

zation affords that assistance.

Every vear there have been some modifica-
tioms to make them more perfect, We wrote the first speci-
fications in 183, In 1802 [ presented to the association a
series of tests representing some 235 different shipments of

tioms for material.

hoiler plate and every one of them was better than our
specifications,  All that 1s necessary is to specify to the Ameri-
can Manufacturing Association what vou want and they have
the competition between them and the pride in their worth
which will induce them to do better than von ask

It has now hecome very necessary to insist on rigid specifi-
the matter of materials, but alse m the
We bave gone from thinner to heavier plate
The demands of commerce in this great

cations not only in
workmanship,
in all our work.
country have been such that we are building larger and
else in the world; and
you gentlemen are the men that have got to give us this
An appeal 13 made to vou
You must
get from the tube men the hest they can produce, Metal that

heavier locomotives than anywhere

power. It all depends on you.

to devise hetter means of fastenming your tubes,
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will stand any amount of bending and changes in tempera
ture and pressure, You have got to get the dizapline among
the men i your shop so that they will do exactly what vou
tell them
ahead of every mation in Europe on account of the perfect
discipline they have in their shops. What we
rarlway svatem is the same kind of loyalty from every man in

Ihat is where the German nation has surged

want in the

it from the man who sweeps the floor 1o the master mechanie,
that you exepect irom the soldier in the ranks. If we are in
a shop then we must show to our foreman and master mechan-
ic that same spirit of lovalty, If we do not do that we cannot
win ; but if we stand together and insist on guality in materials
and in workmanship, and in devotion to duty we will always
remain what we are now, the foremost industrial nation in
the world,

George Wagstaff responded to Col. Meier. Mr, Wagstaff
attended the last convention of the Botler Manufacturers'
Azzociation as a delegate of the International Master Boiler
Makers’ Association, and expressed to the Association his
appreciation of the cordial reception which he received, and
the many courtesies extended to him.

The next address was delivered by George L. Fowler of
the staff of the Ratlway Age Gazerre, Mr. Fowler called
attention to the bill pending before Congress regarding loco-
motive hoiler inspection, pointing out that few boiler ex-
plosions have occurred due to faanlty material or workman
ship. He stated that it is not =0 much a question
tion of hoilers as it is 4 question of who operates them. Alr.
Conrath, former President of the Association, responded to
Mr, Fowler.

follows :

of inspec

The President then addressed the convention as

ABSTRACT OF PRESIDENT'S ADDRESS.

We are assembled for mutual counsel, and much can be
accomplished by the individual members of the Association
by honest endeavor and earnest effort as the growth of oor
Association has exemplified. There is work for ws all and
strict adherence to established rules and formulas should be
the guiding principle of boiler making, and we should never
deviate from their well-tried usages.

Of all the important matters that require our never-ending
energy 15 an immediate shop organization. One’s accomplizh-
v and practice in hoiler construction may all
be destroved or rendered ineffective unless we are success-
ful in the handling of men; in displaying fairness apd just
treatment to our subordinates, which in turn will be followed
by close application and increased efficiency on their part.
I feel it exceedingly just that I admonish you relative to the
apprentice under your immediate care; the one who possibly

ments as to theo

some day may be in charge of the work, carrving it out as
vou have taught him. What greater source of pleasure and
pride can there be to the master boiler maker of teday when
he reflects upon these same youths who have fathomed these
knotty problems and arrived to that point of perfection with
credit to himself and to your full and entire approbation?
You will thoroughly agree with the speaker that a thought
planted in the minds of young men may be a corner-stone
to their future usefulness

In regard to the work and growth of the Association dur-
ing the past vear; it iz only proper that we should look the
situation squarely in the face, so that we mav make greater
progress in the future. A better appreciation of the situa-
tion may he helpful, so that the memhberz of the Association
may he stimulated to greater efforts to bring about the soe-
cess which we all desire, The Association cannot be said to
have stood still during the past vear, nor, perhaps has it lost
ground, but it certainly has not advanced as it should. Even
the most cursory investigation will show that the fault does
not lie entirely with your officers. They have been handi-
capped severely by lack of funds and by lack of the interest

mbers, which iz =0 necessary

cn the part of the individoal m
to accomplish their work satisfactorily.  Individval members

If all members in ar

are to hlame for the lack of pro

rears had paid up promptly there wounlid be enough funds in

i carry out our work, and, with the material

treasury Lo

available for the purpose, there would be a real increase

= engaged in an art that 15 the founda-

in membership,  You
tion of all motive power.,  Why not apply some of its principles
to the affairs of this Association ?

The next order
tary. This was followed by the reading of the Treasurer's

of business was the report of the Secre-

report, and the remainder of the session was taken up with
the appointing of committees and the reading of miscellane-
ouE ANNounCements,

A, M, LUCAS, FIESIDENT.

SECRETARY'S ANNUAL REFORT,

ed begs leave to report that since his last
| of 82350 has been received and remiteed
to the treasurer from the following sources

The wvndersig
annual report a t

630,00
03.00

100 50

From dues :
From mitiatiocn fees "
From miscellaneons saurces | |
82350
MEMBERSHIF RECORD.
Number to be suspended for two yvears' arrearage

O e T 07
Numbher died during the past year..... ..., 4
Number dropped for want of correct address, ..., ., 41
Number resigned ..., .. el e a6

153
Number in good standing at this date, including
13 new members added since the last convention 236

[f to the numher in good standing could be added
the delinquents (107} the total aumber of mem-
bers-wwotld e o Py A 343
Harry D Vo
STATEMENT FROM TREASURER'S ANNUAL
Tatal receipts

REEPORT
S e T F1,080,19
Total expenditures R S B

e |
5]

[T B
i

Balance on hand ...,
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WEDNESDAY MORNING SESSION.
President A. E. Brown called the convention to
ten thirty o'clock and intreduced Mr. D, R, MacBain, Super-
intendent of Machinery of the Lake Shore Railroad, who ex-
pressed pleasure at attending the convention, adding, *I
have thought that the formation of the botler makers mto

order at

an association was one of the best things that has ever been
cffected for watched 1t fromm its in-
ception and have tried to help it along where it would be

the ratlroad. 1 have
I believe that such gatherings as these are
the place to bring up these matters. We have stood still, so
to speak, in the locomotive botler world, We have hung on
We have got to change our
We have got to begin and thresh these questions

strong and good

to the old processes too long,
methods.

G W. RENKEIT, FIRAT VICE-PEESIDEMT,

over and try and sec if we cannot get on a better line of
procedure than we have at the present time.

The President next introduced Mr. C. H. Hopan, Division
Superintendent Motive Power N. ¥. C. Lines, Depew, New
York.

ABSTRACT OF MR, HOGAN'S ADDRESS,
Also I
am pleased to know that you have called upon him to present
his paper to you this afterncon, as I know it will be imterest-
ing and you will all agree with me when you have heard it
that he has started something in the mechanical world, some-
thing for all mechancial men to think about—a paper that

I want to concur in what Mr. MacBain has said.

will assist you greatly in your work of bringing ahout system,
something you have never had.  There are other mechanical
men, You have not been alone in the mechanical world, With-
out an efficient boiler, the efficiency of the locomotive 1g lost.
The methods of retaining the bodler have been left entirely
to vou, but the time has arrived when mechanical men have
realized that they must give you their support. It 15 too
serious a matter to meet alone. We learn from one another
and ||_'.' vl |:1'||_'|._'1,il'|5._: andl .'I:;:’I'-.'l'in!{ with -:|I,|'ll.:r3 yiou wi”. he
hetter able to meet some of the serions conditions which you
have been called vpon to meet in the past, Mr, MacBain's
paper, which was prepared after long and careful study and
contains some of the most interesting ideas and facts that
were ever made in this part of the country, 15 going to put

you in the class where vou belong. Tt will show you condi-

tions that must be taken care of m order to get the full

efficiency from the boiler. I am glad that the paper will be

presented here to-day, becauze you are the men who are better

able to mect these conditions than any class of men I know of.
Mr., Wagstaff responded to the previgus speakers.

Report of the

Your Exccutive Committee have seen fit to make the fol-
lowing recommendations for your consideration:

Your Executive Committee recommends regarding com-
mittee reports on subjects for discussion that the chairman's
report and the individuoal reports sent to the Chairman on the
subject be read as found in future, as we regard it very
necessary to get individual imerest by reading same, and we
alzo recommend that such appear in our annual proceedings,

Your Executive Commirtee also recommends ithat the
President appomt a membership committes whose duties will
he to secure new members and to cancel delinquent dues
whenever same is consistent and remit same to the Secretary.

Your Executive Committee recommends that the Associa-
tion's rules, formulas and by-laws drawn up by the committee

Executive Committee.

on this subject be printed mm book form.
The foregoing recommendations were discuseed separately,
with the result that each was unanimously adopted.
Following this, the report of the Auditing Committee was
read and received with ithanks

Report of Committee on the Standardizing of Flanges
for Steam Boilers and Templets for Drilling Same.

Your committee on the Standardizing of Pipe Flanges for

Steam Boilers and Templets for Drilling zame beg leave to
report :
. That this subject was fully covered in the report submitted
to you at your session at Louisville, Kentucky last vear, and
printed in our official proceedings. We therefore respectfully
refer our members to the report printed therein, A copy of
this report is attached thereto, together with the necessary
Mue prints.

While believing that a wuniform standard that would be
universally adopted is something to be desired, especially in
marine work, vet we consider that this iz bevond the SCOpe
of our Association at the present time, Your committee
therefore, have come to the final conclusion to recommend
the adoption of the following:

Cast Iron Pipe Flanges, screwed, as per tables, Fig. 1 and 2.

Forged Steel Pipe Flanges, screwed, as per tables, Fig. 3
and 4,

Forged Steel Pipe Flanges for Riveted Pipe as per tables,
Fig. 5 and 6.

Cast Iron Saddle Nozzle as per tables, Fig. 11 and 12,

The above are in our judgment the best or at least as good
as any in use at the present time, and have been adopted by the
leading manufacturers and societies in the United States
and Canada; we therefore respectfully recommend them for
adaption.

A committee of three was appointed to check over the re-
caommendations of the committee and report before the close
of the Convention,

WEDNESDAY AFTERNOON SESSION.

President A. E. Brown called the Convention to order at
z:45 P. M.

Report of Delegate to Boiler Manufacturers' Conventlon.

Our delegate was received very kindly by the members of
the American Boiler Manufacturers’ Association, As the Presi.
dent reported in his annual address, they ordered one hun-
dred copies of our proceedings, which is §1o0, and they asked
permission to send a delegate to our Convention this year.
The proceedings of their Convention are contained in their
annual report, and I move that this booklet be turned over to
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the Secretary and the report of that mecting be incorporated

in our proceedings. I can assure this Convention that who-

ever we sent as a delegate to that Association will be kindly

received. GeoRGE WAGSTAFF,
The motion was unanimously carried.

What Radical Departures are Being Made in Boilers
and Firehoxes.

This 15 a very broad subject. The committee has endeav-
ored to present ag many of the radical changes as possible at
thiz time. Cur report it not a compiled report, as 1 did not
think it possible to compile a complete report myself.

The separate reports of the individwal members of the
committee are therefore presented for your consideration.

B. F. Sarver, Chairman.

REFORT OF J. H, SMYTHE

Many boilers are patented, but simplicity should govern
our inventions, The cracking of firebox sheets supgests mak-
ing the water space wider, say about 7 inches, Tests were
made a few vears ago by the Santa Fe Railroad, in which
four water gage cocks were placed in the outer sheet at the
hottest part of the furnace. The pipe leading from one of
these cocks reached to within 1/16 inch of the fire sheet, the
pipe from the second one reached to within 4 inch of the
fire sheet, the third to within 14 inch of the fire sheet, and
the fourth to within 34 inch of the fire sheet. When the loco-
motive was working hard, it was found that dry steam issued
from the gage cock reaching to within 1/16 inch of the fire
sheet, wet steam was obtained from that reaching to within
Ly inch and water from the others.

I believe that either the O'Connor patent fire door sheet
or the Woods corrugated door will largely overcome the
cracking around fire door holes,

There is no guestion about the value of fexible stavholts
as a means for stopping staybolt breakage.

I also believe in scarfing flanges from the mud-ring up
36 inches, nuaking the edges of the flange %4 inch thick, in-
creasing to the full thickness of the plate at the rivet, This
saves the flangez from eracking.

There does not seem to me to be any advantage in drilling
holes over punching them 1§ inch small and reaming them out.

The practice followed on the New York Central Lines of
reducing fues to 1 11/16 inches for a distance 4 inches back
from the back fue sheet tends to overcome flue trouble by
widening the bridges between flues and keeping the flues
clean, due to the greater velocity of gases through the ends,

I believe we will have to come back to the narrow or ogee
boiler to overcome the bulging of side sheets.

Better circulation could he obtained by placing the feed
checks on top of the boiller instead of at the sides, so that the
feed water 15 heated by the steam 1n the boiler before it
reaches the water legs.

ABSTRACT OF RERORT EY F. A, MAYER.

The hbroad firebox, originally designed to burn inferior
fuel, iz now found eszential in all heavier types of locomotives,
as it gives larger grate area without undue length. A new
design of the wide firebox provides legs nearly vertical to
give free circulation, The water leg is widened at the top
and by making the sheets practically vertical the down-current
of cold water does not interfere with the up-current of
hot water.

To meet the requirements of boilers of large diamter,
carrying steam at high pressure, diamend welt straps are used
for riveted joints. These give as high as o5 percent efficiency.
To increase the strength of the joints at the ends of the
seam the plates are welded in a special furnace,

Boilers for Mallet locomotives are built in two sections

with two sets of tubes with a combustion chamber between
the two sections,  This construction is designed to overcome
the vse of cxcessively long tubes,

Flexible staybolts are recommended as the best means of
preventing stayvbolt breakage,

The American Locomotive Company is now building loco-
motives with flues from 22 to 24 feet long. This company
also uges the Cour-Castle corrugated sheets to some
extent. These sheete have vertical corrugations between each
row of stavbolts, They also use the O'Connor door sheet.
A pumber of boilers have recently been built with combustion
chambers from 3 to 6 feet in length,

Superheating probably offers more advantages in hoiler
construction than anything elese in recent years, Superheaters
of the Cole side header tvpe are used by the American Loco-
motive Company for superheating to moderate temperatures,
For hghly superheated steam they recommend a double loop

sile

at s

EELLY, SELOND VICE-PRESIDEXT.

system in which the steam traverses the superheater pipes
four times, Some attention is also being given to feed water
heaters, ecpecially with Mallet locomotives,

THE JACOBS-SHUFERT FIREBOX.

This report briefly described the Jacobs-Shupert firebox,
a complete description of which was published in the April,
1oog, issue of Tre Bomwer Maker. It was pointed out that the
advantages of this firechox are unuaval safety, freedom
for expansion and contraction, improved vertical circulation,
the acceleration of the scrubbing effect of the hot gases on the
fhirebox heating surfaces and an increase in the heating sur-
face. It was stated that a firchox of this type has been in
service since April, 19og, on a freight locomotive of the heavi-
est type operated on a single set of drivers on the Santa Fe
railroad, and that in spite of the severe service which this
engine encounters, dve to steep grades, sharp curves and
had water, the firehox has developed no leaks or other failures
up to the present time, This type of firebox is claimed to
have increased the evaporation per square foot of heating
surface 35 percent and to have decreased the fuel consump-
tion per ton hauled 12 percent. It is now being applied to a
large number of the heaviest type of Mallet locomotives under
construction at the Baldwin Locomative Waorks,
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A REINFORCING FLUE SHEET,
This report was presented by Mre, T, A
described a reinforcing Aue sheet which he has patented and

Doarnberger and

applied to one hundred and seventv-nine engines on the Nor-
folk & Western Railway

flue sheet we anr
izsne of Tue Bower Maxer Mr
leaky flies are duc to three canses, contraction and expansion,
vibration of the twbes and the atack of the hot gases im-
Hl'n_'l]_x. his device consists

For a complete description of this
o the November, 1908
Doarnberser stated thag

refer readers

pingittg on the ends of the tubes
of a second fue sheer placed forward of the back fAlue sheet,
The remforcing sheet is of 3¢ inch material, while the hack
flue sheet is of 34 inch plate. The two sheets are thoroughly
staved together by stavholts, It s elaimed that the reinfore-
ing sheet braces the haclk flue sheet, provides better circula-
tion by forming a channel i front of the Aue sheet, and pro-
vides a means of readily safe-ending the tubes in place. With

THIED YICE-PRESIDENT.

T. W, LOWE,

this sheet it is only necessary to roll the flues in the back Aue
sheet and not bead them, It is not necessary Lo shop a loco-
motive for Aue work, and the short flues can be renewed at
about one-half the cost of renewing ordinary Hues, The cost
of applving this device to a boiler was given as $37.63, and

the cost of renewing and resetting the short flues as 8 cents,

ABSTRACT OF REPORT BY A, N. LUCAS,

The Jacobe-Shupert boiler 15 one of the most radical de-
partures in locomotive boiler construction, but a period of some
five or six vears must elapse before the good or bad qualities
af this boiler will e developed.

We get hetter results from wide lire-boxes when they are
huilt on the horzeshoe plan, where they are narrower at the
bottom than at the top. We have had 100 of these in service
during the last thirty months and the side sheets are in oo
v-haolts leak-

condition and there has been no trouble from st

ing.

Char new passcnger engines are built with combustion cham-
bers. We have 215 of these in serviee and 25 more under
construction. Mo trouble has been experienced with the com-
bustion chambers to date. We have very little Hue trouble
with them and have not had oceasion to penew any flues what-
ever ..

ABSTRACT OF REPORRT BY I F. SARVER.

Mr, Sarver., as chairman of the committee on the ahove
topic, concurred in the reports from the other members of the

committes, and, in addition, submitted two other very import-
ant matters which have been developed and found successiul,
The first was a complete installation of flexible stay-bolts. He
ataled that, in his opinion, this has heen one of the most im-
portant developments, and has done as much good as any other
change. Complete installations of fexible stay-bolts have
saved fire-boxes, have reduced the great number of broken
stay-bolts, and have also reduced the cost of maintenance of
The second recommendation which he made was
the adoption of steel for flues and zafe-ends. This was recom-
Very much in-

boelers,

mended hecause of the following advantages:
creased fue mileage, decreased cost of steel Aues over iron
fines and decreased cast of mamtenance.

IMscussion of the foregoing report: was postponed until
the following day. The President then introduced Mr, ¥ R
MeBain, who gave a stereopticon lecture on the ineguality
of expansion in locomotive boilers and the possibility of
climinating the had effects therefrom. This address was first
given hefore the May meeting of the New York Railroad
Cluly, and was published in the proceedings of the Clab,  An
abstract of the address appears on page 158

The Convention extended a rising vote of thanks to Mr.
McBain for his very interesting and instructive lecture,

THURSDAY AFTERNOON SESSION.

The convention was called to order at 2:30 o'clock, and it
was voted that the association receive the paper read by Ar.
MeBain and ask permission of the New York Railroad Club
for publication of same in the annual proceedings,

Standardizing Shop Tools and Machinery.

Chwing to the lateness of the appomtment of the committee
on this subject, no detailed report could e given. It was
recommended, however, that the subject be continued for an-
other vear and careful consideration be given it. The com-
muttee commended the report presented at the 1000 convention
on this topic,

The report of the committee was accepted and it was moved
to continue the subject for another vear.

Discussion of Report on What Radical Departures Are
Being Made in Boilers and Fire=Boxes.

C. L. Hempel—The only radical departure in the past two
vears 15 the Jacobs-Shupert and the Woods corru-
gated firebox, The other deszigns are practically old dezigns.
The Jacobs-Shupert fire-box iz pozsibly two vears old, and

or three

at the present time we do not know just what service these
engines are giving. The New York Central has in service
some three or four of the Wood fire-boxes, On the Union Pa-
cific we have one that has been recently applied,

I hayve criticism in regard to the Wood fire-box.
I believe there 1s an error in the design of that box, inasmuch
as the boltz are m the concave from the water side, instead
of in the convex part of the crown sheet and side sheet. It
permits a pack between the bolts, preventing the water wash-
ing it out. If the bolts were on the convex side yvou could wash
the boilers very easily, and they would give good service
It strikes me that the principle involved in the Wood fire-
box is the only scientihe principle that we have encountered
up to the present time,  In all metals that expand it is neces-
sary to put in a “U" to provide for the expansion. By corru-
gating the box vou put the “U" in the metal on a smaller
seale.

The Jacobs fre-box is designed for the same reason. The
corrugations are there in the shape of a channel, Tt is possible
they are giving the same service as the Wood box is Ziving,
[ am not going to say that T believe the hox will give us as
good service, but 1 do believe that it will give us hetter service
than the straight box.

J. T. Johnston,—We have on the Sante Fe five of the Jacobs-

some
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Shupert fiire-boxes, 1 was at Lonisville a vear ago and was not
very enthusiastic over these fire-hoxes, but i one vear of ser-
vice of one of our engines, [ will state that we have not laid
a hammer on that fire-box with the exception of calking the
flues. I believe it is the coming fire-box. With the straight
fire-box we have been putting in stay-bolts continually in the
side sheets, radial stays every vear and a half, and also ordi-
nary repairs that vou all make in the first year, but on this new
fire-box we have not used a hammer nor found a leak up to the
present time,

F. A, Linderman—We have three bodlers in zervice with
the Wood fire-box; the first one went into service a vear aga
last December, We changed the flues in that once. As
they are on test I would rather not say much about them.
We have had more trouble with these boilers with leaking
staybolts than with any others.

Mr. Hempel.—DMr. Linderman's remarks have backed up my
criticism. The staybolts are placed in the wrong place. Next
vear I will give a complete report of what the Wood box is
doing on the Union Pacific.

The President.—A year ago I had conziderable to say rela-
tive to this particular box. I also said a yvear ago that 1 had
had considerable experience with corrugated boxes. My
trouble was eracking vertically at the inner corrugation of the
fire-hox. The box was corrugated in the simplest form, a
waver from the flue sheet to the door sheet on both sides
These corrugations gave us vertical cracks in new fire-boxes
from eight to twelve months in service that required patches,
This has satisfied me that vertical corrugations in fire-boxes
are not the right thing. It would be a hard proposition if we
had to apply a patch on any of the corrugations in the YWood
fire-box. I thoroughly agree with Mr. Hempel's remarks.

F. J. Conrath.—Some years ago I departed from the regular
practice by trying horizontal corrugations. My idea was that
the expansion upward would relieve the strain on the bolts
and prevent them from leaking. First T got very good results
by putting in thiz corrugation. The round-house boiler makers
all agreed that the corrugation prevented the balts from leak-
ing in the fire side. After they had heen in service for about
eighteen months they began to crack, and it was impossible to
make any repairs to them, and it was necessary to remove the
sheets. Where vou have bad alkali water and the life of your
sheets would be short of two years, it would be a payving
proposition to corrugate yvour sheets. If a straight sheet is
going to fail in a couple of vears, it becomes a serious question
to look into this matter and to try to eliminate this failure.
The corrugated sheet prevented the bolts from leaking. The
life aof the sheet was only eighteen to twenty months, hut T
spent considerably less for maintenance and for running re-
pairs, and cut out a good many engine failures,

J. T. Kellv.—We have made tests with a straight plate and
a corrugated plate, The straight plate gave us trouble and the
corrugated plate did not, Tt is covered by the Castle-Cour
design of corrugation. Mr, Wood should not put his bolts in
the hattom of his corrugation but on the top.

Mr, Johnston—We have three Castle-Cour fire-boxes, Two
cracked in eight months and nine months, respectively, We
had to hammer the stay-holts so much to keep them tight that
they broke. A third of them broke within six to nine months.

A. N. Lucas—Woe have had a number of our hoilerz in
a bad-water district, and we have had no trouble with the com-
bustion chambers. Our fire-boxes are on the horseshoe plan—
narrower at the bottom than at the top. We seem to get
better results with our boilers built on that plan than with the
straight cheets,

H. J. Wandberg—They are the best boilers that we have
cver put in service in the had-water district, T hawve got as
high as eighteen months' service out of some of them, We
had little trouhle with the stay-bolts, and none at all with the

combustion chamber. At the top of the Hue sheet I noticed
cracks, and have patched two,

The President.—In vour experience, Alr. Sarver, do vou
know of any corrugation in existence on the Pennsylvania
lings ?

B. IF. Sarver—No, sir; 1 do not,

. W, Bennett.—Twenty years ago [ had considerahle ex-
perience with corrugated side sheets, Every side sheet cracks
in the corrugation

M. O'Connor.—On our western <istrict on the Northwestern
Railroad we have some bad water, and we were never able to
keep our stay-bolts tight with a straight =ide sheet. They
leaked continually, and then the zheet commenced to crack
A few vears ago they applied the corrugated side sheets, and
we have never had any trouble with side sheets since. 'We have
reduced the expense of cracking side sheets 30 percent, and
we have no leaky stay-bolts. We have but very little cracking
compared with the straight side sheets,

C. L. Hempel—Ar. Johnston, of the Sante Fe system, Los
Angeles, told you that they had several engines equipped with

F. T. FOHNETON, FOURTH VICE-FRESIDENT,

side plates of the Cour-Castle style. Mr. O'Connor said they
had corrugated side plates and never had any trouble. Mr.
Eelly said they had corrugated side plates and very little
trouble with stay-bolts leaking. We have had corrugated side
plates, and in twenty months we have not touched one tool to
these side plates. Some other gentleman said that the side
plates cracked in between the rows of stay-bolts. That is true;
the side plates will erack, in course of time. But if you can
apply a plate that will reduce vour repairs 30 percent you have
gained something. It is very singular that Mr, Johnston, cut
on the Coast, will have this trouble, while we in the Central
States have no trouble of that kind. 1 think the stay-bolts
should he in the convex part instead of the concave side of the
plates.

John MeKeown—Thirty years ago the Pennsylvania Rail-
road tried to corrugate crown sheets on the Pan Handle, We
found trouble with the side plates om the high side next the
fire. These plates scaled more than the inner, and also the
crown sheet in the low spots was scaled up to 1§ inch thick.
The water was bad; we could not use it,

Mr. Lucas—We ought not to da any more work on our fire-
hox plates than is absolutely neceszary. If we can make the
straight plate go we had better do it. 1f we can arrange with
a Hexible stay-bolt, as outlined in the talk hy Mr. MacBain
vesterday, T think the straight sheet will be all right for me,
I have just renewed a fire-box that haz heen running seven-
[EEN Vears.

B. F. Sarver—We have had considerable trouhle with side
sheets leaking. Two vears ago we made a full installation of
flexible stay-bolts. The engine is in the Fort Wayne shop at
the present time, and the side sheets are in ac good condition
as when we first put them in. 1 believe that the flexihle stay-
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bolt will give vou as much relief as any other thing you can
resart 1o
[t was voted that the subject be continued for another year
Report of Special Committee Appointed to Check Over
Report on Standardization of Pipe Flanges.

The commitiee recommended
ing the

that certain blue prints, show-
standard :-.'illl'illrll. 1:_!.' the :'I"I\'il.'|_'\l' of
Mechanical Engineers, be adopted by the association, and that
ather prints, she different
carefully compiled by the

American

Wig styles of Hanges, which were
nd all of which are

good, be embodied in the proceedings of the association.

commatbee,

F. ). ConratH, Chairman,
The report of the commiltee was accepted as read.
[Emitor's NoTE

mittee on pipe fanges was published 1 our June, 1900, is=ue,

The substance of the report of the com-

and the data, comprising the American Society of Mechanical

HARRY [ VOUGHT, SECEETARY.

Engineers' standard, which was recommended for adoption
b the above committee, are published clsewhere in this issue.]

To What Extent Do Firebox Door Holes Crack and What
is Being Done to Prevent Same.

Cracked door holes are about as common as leaky flues, but
naot =0 harmful to the steaming qualities of the engine. The
trouble seems to be almost universal regardless of the shape
of the hole. Various opinions are brought forward regarding
the canse of this cracking, some claiming that it is due to the
admission of air while firing, and some that it is due to the
abuse of the plates in the construction of the hailer. Probahly
the former has nothing to do with it, but there is some founda-
tion for the latter opinion. The real cause, however, is the
breathing movement of the sheets, due to unequal eXpansion
and contraction. This is clearly indicated by the nature and
location of the cracks, as fractures always develop first on the
inside knuckle radially with the corners of the hole. There
are no radical changes being introduced to prevent this crack-
ing, except in one or two instances, The O'Connoer door sheet
is an improvement over the ordinary design, as it compensates
for vibration. The design with the long nozzle and solid ring
between it and the flange in the back head is an old c]l.':q'f,l.h
which is coming into uge again to some extent, and which 15
giving good results; for it stiffens the plates at the |||‘:'||: and
vibration more uniformly than the O'Connor
Any innovation showld he along the line of

distributes the
type of sheet,

stiffening up this opening in order to overcome the breaking
stresses

Mr. Kellv—We have been putting in the O'Connor doors
for several vears, and they have given us fine service.

John German.—I put in one of Mr. (O'Connor’s doors about
cight vears ag There 15 not a crack in the knuckle of that
It has cracked over the inner flange towards
the stav-balt, but not m the knuckle.

A. N, Lucas

Hange to-day,

We have applicd three of the (VConner door
rings, and they have given us good results. Get your stay-
halts hack far enough, and you will have no trouble,

T. W. Lowe.—Is there any difference in the results as to the
shape of the door? We have different shaped deors on loco-
matives, and find that the oval shaped doors fail very rapidly.

A. N. Lucas—In reply to Mr. Lowe my experience has
been that oval doors crack on the sides first. I do not like
the oval door. It has too much flat surface on top, and you
have trouble due to mud aceumulation,

The President My experience iz with the oval door. They
show cracks on the sides moatly and sometimes on the top, I
hav : Mr. German speaks of, but
It is not
struck with the hammer; but we do have those cracks.

W. M. Wilson—We have a fire-box door hole flat on the
hottom, with a small radius on the corner and quite a long
radins om top, The fire-door holes crack at the lower part of
ir-hole on the side; and in some casez on top, and some-
times all the way round.

- never tried any of the doo

the material in flanging 1z handl s cautiously.

the das
The sheet 15 very severely strained
by the short radins. MNothing can be done with that shape of
door hale, unlesz the desgn is changed or a corrugation put in
such as the O'Connor door hole, Our practice is to weld in
It does not pay to patch them in the old-fashioned
We devote the money to buying a new door sheet. We
have a number of engines running with both sides of the
door patched by the acetylene process.

Mr. McKeown—We had zome door holes crack, but it was
due to stay-1 We overcame that by keep-
ing the stay further away, and by makinpg the lips
shorter and putting a bigeer curve around the door.

It was voted that the subject be continued for another year,

patches.

Wiy,

lts heing too close

bolts

Best Method of Stayving the Front of the Crown Sheet in
Radial Stayed Boilers.

After extengive investigation the committee finds that no
method of bracing has vet been designed to entirely eliminate
bending and cracking at the top flange of the flue sheet in
radial staved boilers. The primary cause of the bending and
cracking 15 the stretching or lengthening of the flue sheet,
coupled with the inelasticity of the crown sheet, which prevents
it from readily adjuzting itself to the increased length of the
flue sheet. The initial canse of the stretching or lengthening
of the flue sheet iz the abuse of the sheet, due to flue work
However, if the sheet were free to move at the top there would
be no bending or consequent cracking of the flange. Increasing
the margin above the flues mitigates the evil somewhat but does
not elimnate it. It 15 obvious that the flue sheet receives
preater abuze in bad-water districts where there is much flue
leakage, whereas in good-water districts very little trouble is
experienced,

Where the T-bar arrangement of zupporting the front part
of the crown shect 15 used it has been found that a deflection
opcenurs in the crown sheet of from 14 inch to 34 inch at either
end of the T bar, which is due to the T bar going down at
the ends and the crown sheet coming up just beyond the T
bar, the radius of the T bar becoming smaller to such an ex-
tent that when a new fluc sheet 1z applied it is necessary to
change the radins of the bar, This condition does not exist
where the eve-halt and sling stay, or some otheér more flexible
form of stay, 15 nsed.
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A modified form of the radial stayed boiler is in use with a
flat erown sheet having T bars on the crown and roof sheets
connected by braces. The crown sheet has a smaller radius
at the stays than is usual, and it is said that these sheets crack
in time longitndinally along the bend. The crown bar of the
Belpaire boiler is said to be more satisfactory, as far as the
upper flange of the flue sheet is concerned. In one instance
it was found where the T bar was used that the crown sheets
cracked at the ends of the T bar.

In one instance it was found that a z-inch and 3-inch radius
at the top of the back Aue sheet on radial stayed hoilers does
not prevent their cracking, so a 34-inch radius is vsed, and is
found to give better results

In another instance it was found that if rigid or radial stays
are employed the flue sheet cracks horizontally along the heel
of the flange, whercas if any other method of staying is em-
ployed the sheet is allowed to move upward, and the flue sheat
cracks from the top flue holes up through the flange. It iz
pointed out that the greater heat at the center of the flue sheet
causes the sheet to expand, and since this expansion is re-
sisted in a horizontal direction its full force is expended in a
vertical direction, causing the elongation of the sheet vertically.

On still another road twa types of stays are used on the
radial staved boilers, one stay being the rigid type and the
other the eye-bolt, with jaw sling stay used only in the three
rows next to the flue sheet. Both tvpes are succeszful, but the
common stay is favored. In this road, however, there are very
few cases of top fAue leakage, and the pgreatest fue-sheet
trouble is caused by the sheet cracking below the lower flues,
the cracks extending from the flue hole downward to the
throat sheet braces, This is the leaky flue zone of these
boilers,

Mr. Wilson.—Efforts are being made to overcome the crack-
ing out of flue holes by lowering the flue holes. Many flue holes
have to be renewed long before the flue sheets are worn out.
It iz either necessary to remove the flue sheet and have a new
top made, or to send it out for patching. A great many rail-
roads will plug a small crack. In some conditions that is good,
and in others it iz not good.
trouble.

It is a zowrce of annovance and
Wherever we put plugs in the flue holes it is neces-
gary to fit firebrick over them, so that the water will squirt
against the firebrick and not over the fire. We are welding up
these cracks by the acetylene process. We also are putting in
a larger radius at the top than at the sides. At the sides 34
inch and at the top 2 inches. [ believe that ome of the causes
of the flue holes cracking is due to the shape of the fire-boxes.
On account of its oval end it has a tendency te crowd up
towards the middle. I do not think T hars or sling stays or
braces are practical. I have found them as rigid as rigid
stay-holts.

Mr. German.—The cause of most of the cracked flanges iz
overheating. No steel should be flanged at more than a cherry
red. I believe in getting back to the 34-inch radius. I do not
think we will have as much trouble with cracked flanges.

Mr. Lowe.—Our company has built about ten aor twelve
modified Belpaire boilers, and thiz spring we have had ta re-
move some side sheets out of those fire-boxes, and we did
not observe any failure at the top flanges. I may also say that
during four years that these engines have been in service we
have had no difficulty with the outside sheets. In curing one
disease we have prevented the other.

Mr. Bennett.—On the New York Central we tried the 2-inch
radius at the top of the flange and also a 3-inch radius with
no better results. The 34-inch radins goes hetter with us and
gives better results. On some roads the committee reports
they have tried a f-inch radius with no better results, It seems
to me that a 3j-inch radius is better than a larger radius,

The President—We have considerable experience with a
crack on the roof sheet just back of the rivet holes on boilers

We

find the crack running crosswise from 15 to 45 inches long. It

whaose corners are hips or angles, as you may call them.

i5 at the rear of the seam, at the inside calking edge of your
You are familiar with the continuous throat
sheet, which i5 a combination of the threoat and the knuckle
:Lllu-,-_rllu-r.

(]-'_l me Course

The crack preszents itzelf just ahead or in the
This crack 15 hidden, and
The only thing we are to over-
come in radially stayed boilers iz the cracking of the top
flange of the flue sheet horizontally and from the Aoes hole
out. The latter iz largely caunsed by the over-rolling of the
flues, the horizontal crack being started by lack of provision
n In that particular we

immediate radius of the Hange
18 a dangerous proposition.

for expansion of the fire-box upwards,

are wsing sling stayvs with oblong holes.
Mr. Bennett.—I do not agtee with the president when he
save that applyving sling stavs or fexible stays will overcome

FRAMEK GOkAY, TREASURER

the cracking. It docsn't make any difference how much play
vou allow in theze sling stays, it won't take care of the stretch-
ing out of the flue sheet. The crown sheet goes around the
lue sheet, and you ecannot stretch that

P. I. Conrath—We had eighty Belpaire engines on the Mis-
souri Pacific, and I was not able to keep the power m service,
We had to lay up the engines to make repairs. I applied a
patch, but after the engine had been in service twelve to Tour-
teen months we found out that the reinforced patch had begun
I applied gusset strips 504 by 104 thick. They

to crack.
were riveted on the sides, and as far as T know that was the
proper remedy.

There 1s 2 great deal in the way flues are worked, Some
boiler makers will start in and work from one side to the
other. You will find vour sheets bulging in or out from the
center, As far as flexible stays are concerned they are a good
thing.

Mr. Wilson—I know a Belpaire boiler that has been in use
fifteen years =snd which has never given any trouble of that
kind. It bears out my idea that these hoilers were built with
these gusset braces, and were set and staved properly in the
beginning. With the Belpaire boiler you have no broken
radial stays to remove, or the trouble with the radial stays
leaking in the outside shects. You do not have a number of
broken stay-bolts, You have no irregular surface to support,
I would recommend the Belpaire boiler,
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Mr, German.—This subject of hracing the front part of the
booler was taken wp last year, and I mentioned then ten boilers
with two crown bars across the fromt, with common crown-bar
bioles driven wp and a radial bolt through the crown sheet
through these bars with a nut on underneath.  There were
11/16 or 174 holes in the bar. Thoze hoilers ran for eight
vears before they gave uz any trouble. The radius of the
knuckle of the Aange was only 34 inch. The first bolt, measur-
mg from the outside of the sheet, measured 305 inches, On our
big boilers to-day we can meazure from the front of the fAue
believe there 15 too much
It wants something clozer Lo resist the upward

sheet as high as 714 inches, |
Hexibalaty.
movement.

[t was voted that the snbject be continued, with at least one
of the old committee, for another year,

Steel Versus Iron Tubes: What Advantages and What
Success in Welding.

The committee which had this subject in hand during the
past vear investigated the subject very thoroughly and obtained
a vast amount of data and opinions from many sources, but
were unable to find that either material is favored to the ex-
clusion of the other. The greatest number reported that as far
as actual service is concerned steel tubes give just as good ser-
vice ag iron tubes, and vice versa. No difficulty is found in
welding steel tubes, provided an oil furnace is used. With an
open coke or coal fire some tronble it experienced, due to the
impurities in the fuel,

ABSTRACT OF REPORT BY MR, MC KEOWN.

Ar. Alekeown submitted a statement showing the number of
stee]l tubes worked and the cost thereof as compared with iron
tuhes, which were applied to several engines for test. The
engines were In service for varving lengths of time, and
averaged from 30000 to 30000 miles, Roughly, 20 or 25 per-
cent more iron flues were worked than steel fues, making the
cost of the iron from 13 to 25 percent greater.

ABSTRACT OF REPORT EY E. F. SARVER,

Mr. Sarver cited the caze of one engine that has 2%4-inch by
21-foot tubes, which, when first turned out of the shop, was
couipped with iron tobes and zafe-ends, making a flue mileage
of 47,230 miles. These flues were then removed and the zame
flues safe-ended with steel. After these flues had heen applied
the engine made a flue mileage of 68,301 miles, thus making a
gain af 21,131 miles in favor of steel safe-ends. He has ex-
perienced no trouble with leakage with the steel safe-ends.
He alzo reported tests made on twenty-eight freight locomo-
tves which were equipped with steel tubes. The Aue mileage
of these engines averaged 750000 The previous flue mileage
in that particular location, equipped with iron fues, would not
average over o000 miles per engine.  This would make a
gain of 23000 miles in favor of steel. No tronble was ex-
perienced in welding steel ends to iron flues, and there was
alsa less leakage with the steal,

Mr., Green—We nse iron flues and steel safe-ends mostly,

Alr. Bennett.—That 1s our practice on the New York Central,
and we get good results.

M. O'Connar—These engine: | have made note of were
applied with steel tubes thraughoot and ne safe-ends set. They
were all steel. We have first engine 20z, Class A, carrying 28g
tubes, equipped with steel and iron tubes, half and half, ap-
plied Alay, 1oo8. Tuohes removed fram this boiler Jan. 2o,
1910, Total mileage made with these tohes without any re-
newalzs hetween May, 1008, and January, 1010, to3663 miles,
Condition of tubes after rattled and inspected : fourteen steel
tubes hadly pitted and scrapped: forty-nine iron tubes hadly
All other tubes, bath iron and steel, were
Several

pitted and scrapped.
repieced with safe ends and put back in same engine.

of the tuhes, iron and steel, replaced were slightly scarred, but
not sufficient to scrap them. While engine was in service
(passenger service) during her full mileage, Hues, both iron
and steel, gave us bot very little trouble.

Engine 1,200, Stec] and iron tubes applied to this engine
April, 1008; remaoved December, 1005; approxmmate nileage
too00. Condition of tubes after being removed: twenty-six
steel slightly pitted; twenty iron slightly pitted; neither steel
nor iron tubes in condition to be scrapped, and all were re-
paired with safe-ends and put back m engine, and in same
location as removed. Condition of tube beads in Are-box end:
steel, gond | iron, soft and spongy.

Engine 1,193. Steel and iron tubes applied to this engine
May, 1008, removed July, 1900, Condition of tubes when re-
moved ; twenty stecl tubes pitted and serapped; six iron tubes
slightly pitted but not scrapped; all iron tubes repieced and
replaced in hoiler; all steel, except twenty, scrapped ; replaced
in bodler. Service: Iron tubes leaked quite frequently; steel
tubes leaked occazionally ) efficiency of heads in favor of steel.

Engine 1.180. Steel and iron tubes applied May, 1oo8, and
removed Cetober, 1000; 242 tubes. Condition of iron and steel
tubes when removed from hoiler: sixty-seven steel tubes in
perfect condition; fortv-six slightly pitted but not scrapped;
eight badly pitted and scrapped; 121 iron tubes in perfect con-
dition.  All tubes except eight were repieced and replaced back
in same boiler, same location.

Another engine, 1,234, which was later in a wreck. Steel
and iron tubes applied to this engine May, 1008; forty-nine
tubes removed from engine; twenty-four steel and twenty-five
irem, October, 1gog.  Condition of tubes when romeved: four-
teen steel tubes slightly pitted; ten steel tubes good condition;
twenty-live iron tubes in good condition. All were repieced
and replaced in the boiler. Engine is still in service, giving
good satisfaction, with no tubes removed outside of the forty-
ning ag above mentioned,

The condition of water acts materially on the service we
are getting. T also made a careful inspection of the fire-hox
flue beads in cach one of these hoilers. We find that we have
had more trouble with leaks with the iron Aue than we do
with the steel. As to general use the steel has held up as well
as the iron.

A, N. Lucas—We are vsing mostly iron tibes, due to the
fact that the steel tubes have been recently put on the market,
and we are getling fairly good results with hoth steel and
iron. We have a number of engines running with steel safe-
enids which give us good results. On our own district we
have 117 engines running with flues twenty-five months and
over. Some of them ten vears and over,

Mr. Linderman—The New York Central are using chareoal-
iron tubes, and welding on stecl safe-ends. We are not ex-
periencing any trouble with the welding whatever. We are
getting very good results,

Mr. Stewart.—Recently we are usmg a charcoal safe-end on
steel butts. We have no trouble in welding, and handle about
4000 a month,

It was announced that the Talmage Mamufacturing Com-
pany had offered to print and distribute to the members of the
association the books of rules and formulas ordered published
hy the association as a compliment from the company,

Tt was voted to accept this generous offer with thanks.

FRIDAY MORNING SESSION.
Flexible Stay-Bolts Compared With Rigid® Bolts— Best
Method of Applying and Testing Same.

:TI'I'-? chairman of this committee was unable to present amy-
thing new on this subject, since no information was received
from other members of the committee, and there were no new
developments along this line during the past vear in the shops
where he is employed, A thorough inspection was made, how-
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ever, of one of our H-13 class engines, to which a full installa-
tion of Hexible stay-balts was applicd three and a half vears
aga. Ten or twelve bolts in different parts of the fire-hox were
removed to discover whether there were any fractures or
broken bolts. No defect of any kind was found in the bolts
which were removed, and, although the writer personally in-
spected and sounded each bolt in the boiler, he could not dis-
cover ane that was broken. He also applied straight edges
along the sheet at different parts to see if there were any con-
tortions or bulges which would denocte a broken bolt., The
fire-box, however, proved to be in normal condition, and this
mstallation seems to prove the value of flexible stav-holts and
the high efficiency of the method in which they were applied,

B. F. Sarver—The road [ am connected with has applied
15 installations of flexible staybolts. These bolts have been
examined from time to time. And we have never found any
broken or defective bolts in any way. I personally think the
Hexible staybolt is doing as much good in preserving cur fire-
hoxes as anything we could possibly use.

The President (addressing Mr. Smythe) —At the American
Locomotive Works vou have removed a firebox that had flex-
ible bolts ?

I. H. Smythe.—We removed two hoxes for the Chicago
& Alton and [ failed to discover one that had the least bit
of a fracture, Two or three vears ago one of our friends
got up and said they found two. But to my mind there is
nothing better for a boiler than fexible stayboles. If T was
going to design a boiler T would have a total installation of
flexible staybolts. I would have all the sides, and about
three or four rows of sling-stays. 1 think that would elimi-
nate your tronble with the top of the Aue sheet cracking.

It 15 our standard practice to apply flexible stayholts in
all high-pressure engines, We put 450 to soo of these halts
in, We have removed some of the fireboxes and found some
of these bolts, when we have heen taking the box out, with
the headsz broken off. Some have been fractured. The loca-
cation of these bolts have been in the outer row. We found
about eight bolts on the outside row with the heads off, and
eight or nine with the heads hali broken. I believe these
boltz are beneficial to the side sheets. We have no trouble
with our side sheets.

We want to find a better method of testing these bolts.
We have tried water pressure and steam pressure and air
pressure, After these tests have been made we strip the jacket
and the bolts we found broken we take out. We find better
results with water pressure of o0 to 125 pounds. That is the
way we are trying to locate the broken balts,

Mr. McKeown—We have been applving flexible stayholis
to our throat sheets for the last five vears, and [ have wvet
to fAind the first broken flexible bolt. [ think the bolt is all
right

J. H. Smythe —There are two things that could be the cause
of broken staybolts; first, poor material; second, someone
might put a greater strain on those bolts, and that might
cause breakage. It has heen suggested that we ease up those
holts. To my mind I think it is going to prove all right
If we put a greater strain on one bolt than another, you have
got mote presure on that bolt; and we cannot condemn the
method because a few of them break.

It was voted that the report of the committes be accepted,
and that the flexible bolt be recommended as the best known
remedy for relieving the expansion and contraction of the
boiler, and that the committee be discharged,

Best Method of Applying Flues, Best Method for Caring
for Same while Engine is on the Road and at
Terminals and Best Tools for Same,

The best method of applying flues is to have the flues fit

perfectly tight in the copper, The copper zhould he nghtened
in the sheet with a sectional expander not rolled. Then
tighten the fues with a roller expander and roll the lower
edges tight enough 1o hold the Aues while belling out. Then
progser them with a prossering tool 1-16 inch wider than the
thickness of the sheet.  After they are prossered head them
with a standard heading tool

The best method for caring for flues while on the road
is, in our opinion, to have the fues cleaned of all cinders and
soof, to keep the temperature of steam as regular as possible,
and to keep a clean fire. On the New York Central lines,
particularly on the Lake Shore, we use arch tubes and a
brick arch. This arch 15 a great protection for the fues, and
the way the arch iz applied right close to the flue sheet ex-
cludes the cold air from striking the Hucs. We have very
little trouble with leaking flues, but as a precautionary measare
at everv washout, which cceurs every seven days, we blow
out the flues and clean off the top of the brick of all cinders
and accumulation, if any. Also as a precautionary measure
we give our flues a monthly prossering, whether they leak
oF 10k,

The hest tools, in our opinion, are the prosser expander,
and a standard beading tool to conform and take in 3-16 inch
stock for the fire-box end. John German, Chairmar.

C. L. Wilsom.—On the Rock Island railroad we properly
prepare the hole; and if the flue sheet has any superfluous
metal on it we work it off. We cut it off with a milling toaol,
[t does not make much to trim off. The Aue holes are reamed
out and the coppers are properly fitted and rolled. The Hue
15 entercd and pounded wup, The flue is then beaded down
two-thirds of the wayv, and the flue is prossered and calked,
When the old sheet comes in it is wavey more or less. By
rolling the flue and beading it down, we get the head on the
angle with the zheet, When vou prosser the flue out, it works
better.  In heading the fiue yvou disturb the flue in the sheet.
You come along and take them all out by prossering the flue.
Then when you calk your flues yon are not going to disturb
vour flie in the hole,

We prosser by a long stroke hammer. We do not advocate
the calking of flues with water or steam in the boiler. Under
ordinary practice the flues are expanded, and we do not calk
them, But when the engine comes in for washing we calk
the flues

AL M. Lucas—We turn our flues over by hand ; we hell them
out and hit them with the flat of the hammer. We do all of
our expanding with a 304-pound maul, with a 20-inch handle.

I W, Kellv.—We are about to adopt a time limit to leave
Aues in the boilers. We think three yvears a suffictent time for
a flue to stay in a boiler.

W, H. Lavughridge—The Hocking Valley has adopted a
rule to remove the flues after an engine had made so many
miles, regardless of the condition of the Hues. The time set
was taken from the average miles run on the different
divisions. We bhave found it to be a very good practice.
Speaking of the setting of flues it seems to me that helling
flues over with the hammer and unnecessary rolling is in-
jurioig to the Aues We drive them in, and the man wses a
hammer to lip the flues so that they won't back out.  After
he gets the Aues seated his expander rotates arcund until the
fiues are solid. We beat them down solid. We give them a
very light rolling afterwards, 1 do not approve of working a
Aue any more than is ahsalutely necessary

C. W, Lewis—We do not use the hammer at all on Aues.
We never allow a man to put a hammer on flues. When we
get the flues all in we begin to set them. We do not affect
the end of the Aues at all, Then we prosser them all over.
Then we bead them. The less work yon can do the hetter it
is. 1 believe that boiler makers have to meet the conditions
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where their engines are in service. We have to differ some
from the standards under certain conditions,

P. J. Conrath—We had about 21 Pacific Type engines with
21-ft. flues and they were a continuous anmoyance with the
tubes leaking., And we found that by welding a 2-in. piece
for nine inches at the back end, giving us that much more
bridge and bigger water space, we got considerably better
results from those engines,  Another reason was that some
of the engines having the dome right over the back flue-sheet
raised the water and pulled the water away from the flue
sheet ; and vou will ind the flues loose. We renewed the back
flue sheet, In addition to the better circulation of water we
managed to keep the flues cleaner.

John German—I wish to corroberate Mr. Conrath's state-
ments in regard to the reducing of z2l4-inch tuhes to two
inches when applving a new flue sheet, I tried that on the Lake
Shore zix years ago. We reduced the flues by swedging them
back four inches. We put in a two-inch hole instead of a
214, On the Lake Erie & Western we had trouble with flues
on account of bad water. Ewvery new flue sheet that we put
in I had the holes drilled to 17§ inch. Our mileage on that
road with the two-inch holes was about 10,000 to a set of flues,
After we reduced them we increaged the mileage from 33,000
to 4ooo00 miles. The New York Central lines adopted that
as a standard, and are getting good results from the same.

It was voted that the subject be continued another year.

Federal Inspection of Locomotive Boilers,

Senate Bill 67oz, relating to Federal Inspection of Locomo-
tive Boilers was read by Mr. Laughridge.

The President—The more I hear of this bill the more vague
it appears to me. In the first place the cost to the United
States government will certainly be enormous. That 15 some-
what immaterial to us, but what 15 the expense going to be
to the railroad companies whom we so loyally try to serve?
Three hundred inspectors are required. You know as well
as I that they would not begin to accomplizh the purpose they
set out for. Bear in mind that this so-called local inspector
is invested with the power, backed by the Government of the
United States, to act then and there in your presence. He can
claim any locomotive as he deems fit for supervision or in-
spection,

Some of the best railroad men in the United States oppose
this hill, We did succeed in referring back two of these hills
to be modified. As this bill stands, it is so vague that I, per-
sonally, could not and would not recommend it to our United
States Government to be enacted as a law,

C. L. Hempel.—The railways of to-day are doing more to
maintain a better supervision of botler inspection than possibly
could be maintained by a State or Federal supervision. The
provisions are made for certain times of boiler inspection in
the BLill which has been read. But are these sufficient? It
it necessary to make inspection according to the localities,
And it is impossible to make a bill to meet every condition
upon the various railways of this country. [ de not propose
to let a bill of that kind destrov my supervision of boiler in-
spection on the road with which T am connected. T have a
better svstem than that bill could possibly give us. For ex-
ample, it may be necessary, in my judgment, that a boiler
should be inspected each trip and if I thought it would be
necessary I would issue those instructions, And every time

the engine makes a trip the boilers are inspected; every 3o’

days there is an external inspection ; and every time the engine
ig ghopped an internal inspection is made,

1f this system proposed by this bill is made a law who would
permit the railroads from being imposed uwpon by the hill?
By a bill of this kind, backed up by whom? You all know
whom. FPresented to Congressman Burkett by Mr, Jeffrey.
What is he working for? It is a political graft. If we are

going to put our 51_|l_h_'|_'\."|5'il_',\|.'| of boilers in pl:IJI-TjCE- it 15 time
for us to get out of business and give it to them.

We do not want a boiler on any railroad that is liable to
put one dollar in the general claim agent's hands. These
troubles cause claims and it is up to ws to maintain this in-
spection without being forced by the Federal or State super-
vision.

The President.—Government statistics show that during six
years' service of Go,000 engines there were 1.3 percent of the
boiler explosions in the United States due to defects in the
locomotive hailers as against g8y pereent of boiler explosions
due to other causes,

George L, Fowler.—In talking about the subject of State
Botler inspection, there is really nothing to be said. I think
Mr, Crawford, who appeared before the committee, echoes
the centiment when he zaid that his road would not object
to boiler inspection.  They have supervising boiler inspection
in New York and Pennsvivania, in which they have taken the
recommendations of the railroad company and incorporated
them into a law. No one can chject to that, But that doesn't
interfere and try to come in and tell you what you shall do.
They accept the inspection of the railroad company.

This hill proposes to put inspectors hroadcast through the
country to inspect boilers once in three months. Railroads
do hetter than that from three to 180 times so far as actual
inspection 15 concerned. This inspection law would be a farce
and an imposition. What do they doa? The law 15 vague.
You read the expressions. “The boiler should be well made.”
It does not mean anything whatever. And similar expres-
sions. Here iz a new inspector who comes hefore men who
have been engaged for years in special work in building boil-
ers, A man of five years' experience comes in and tells them
what they are to do, and how they are to do it. Nobody but
a politician would have drawn such a bill or backed it up.
They use the word *“'sufficient,” What does it mean? It does
not mean anything. You know encugh about boiler inspection
to know that we want something definite instead of thiz vague
language, and these vague things. A man comes in and makes
a superficial inspection of a boiler. 1 say that boiler is all
right and wou send the boiler out. Nobody can tell by a
superficial inspection whether it iz safe or not. How can
one man do what you have a dozen men to do every time a
hoiler comes into the shop? The whole thing hinges on the
absurdity of the Government trying to do this thing,

If you can get a hll before Congress that will prevent a
locomaotive engineer from letting his water get low in a boiler,
it would be a mighty good thing. A man may be a thoroughly
competent man but here is a hill that provides if an engineer
allows a crown sheet to come down, whether he is responsible
or not, he is allowed to collect damages against the railroad
for his own negligence.

With such a condition as that before you there iz only one
thing to do and that is to pass by a unanimous vote an utter
condemnation of this hill, and send it back to Washington and
let them know what vou really think about it

It was voted to appoint a committee to draw up resolutions
condemning the hill,

Abstract of Report on Standardizing of Blue Prints,

The chairman of the committee, in the absence of reports
from the other memhbers of the committee, recommended
that members of the association present this subject to their
respective superintendents of motive power, emphazizing the
convenience which would be derived from a system of stand-
ard blue prints, so that the opposition to the establishment of
such a system on the part of locomotive boiler builders could
be overcome. It was stated that such a system would be
economical for the bunilder and much more so for the rail-
roads, and a time-saver for hoth. The saving of time is
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of particular importance to the railroads, since when repairs
are being made the engine is out of service, and to the cost
of the work must be added the logs of the earning power of
the engine. As a preliminary step the chairman outlined a
few of his ideas, requesting criticiam. His recommendations
were as follows:

1. For an accurate skeleton box templer for laying off
mud-rings.

2. That box or band templets be furnished for all fanged
work,

1. That all fire-box plates be laid off accurately from tem-
plets, the rivet holez uniformly spaced and a center line main-
tained in each seam throughout,

4. That the door hole flange he accurately gaged and rivet
holes wniformly spaced, maintaining center holes vertically
and horizontally,

5. That all holes in the back head and throat sheet he
laid off from templets.

6. That the outside side sheets and roof or wrapper sheet
be laid off from templets and a center hole maintained top
and bottom of the side sheet and fore and aft in the roof
sheet. All holes to be punched or drilled before assembling.

%, Cylinder courses to be bisected into four egual parts
and the rivet holes uniformly spaced, with a cemter hole
maintained on the wertical and horizontal center of the
botler throughout.

g That the dome collar be put up, the collar fitted in,
leveled and marked off from the holes in the dome course.

. That rivet holes in the smoke-box door ring and filler
ring be laid off from band templets, with bolt holes in the
door ting to be laid off from skeleton ring templets,

10, That all tees, angles, crowfeet, lugs, washout fanges,
ete, be laid off from templets.

11. Rivet holes in front tube sheet flange to be laid off from
band templets. Flue and brace holes to be laid off from
templets,

G. W. Bennet—I think the committee is trying to accom-
plish too much at one time, They should try to get the manu-
facturers to get out prints of a firebox and then take up other
parts of the boiler. Every hoiler maker knows what an ad-
vantage it is to have a blue print, knowing that that blue print
is right. In other words they ought to have a blue print for
2 one-piece fire-box, another one for a flue sheet, another one
for a back-head. If we could agree to that first it would be
a great advantage. And then we could take up the other
parts.

Mr. Kelly.—The small details should be checked up on blue
prints. One locomotive works builds boilers with a 7§ rivet,
and another with a 15-16 rivet,

C. L. Hempel—It seems to me that the matter lies whally
with the various railways., Each railway has a common
standard. They are drifting that way to-day, I am thor-
oughly in favor of a standard of templets, It only remains
for each railway company to be positive as to the number
of holes they apply. I do mot hink any layout could vary
to such an extent that there would be any difference to
epeak of.

W. H. Laughridge —I have said in my paper that it is
up to the master boiler maker to go to his superintendent of
mative power and get the backing of the railroad officials,
Then you can foree the locomotive people to give you de-
veloped blue prints of all the work. We contemplated getting
some new power, and I suggested that we embody in our
gpecifications that we have developed blue printz of all the
sheets of the boilers. We embodied that in the specifications.
The contracts were let, but they refused to furnish blue prints
of the deleloped sheet, claiming it was too much work, etc.
But if all the railroads would join in and say to the loco-
motive builders that we must have developed blue prints; it

will be money for the boilder and moncy for the railroad.

Mr. Kelly.—I think that if we could get the manofacturers
to pet down to a standard on throat sheets it would be a
great benefit to all railroads.

It was voled to continue the subject,

Resolutions on the deaths of Thomas C, Best, E, B, Cavan-
augh, Frederick G, Bloom and William Burns were read, and
it was voted that the resclutions be published in the pro-
ceedings, and a copy of the resolutions be sent to the sor-
viving members of the families of the deceased members.

Mr, Goodwin then read his resignation as chairman of the
Executive Committee, but by a unanimous vote the associa-
tiom requested him to continue to hold the office until the
expiration of his term.

FRIDAY MOBRNING SESSION.
Resolutions Adopted Regarding Federal Locomotive
Boiler Inspection Bill.

Whereas, A bill known as No. 5. 6,702 has been presented to
the Congress of the United States for the avowed purpose of
promoting the safety of employees and travelers upon rail-
ways by compelling all common carriers to equip their loco-
motives with
thereto; and

Whereas, The language emploved in the zaid Wl by which
such safety 1= to be obtained is indefinite and uncertain and
in no way conveys any engineering information whatever that
can serve as a guide for boiler construction and maintenance ;
and

Whereas, The bill provides for a system of inspection that
iz imposzible of execution with the force that will be avail-
able, thus rendering it absurd and useless; and

Whereas, There is no method suggested by which compe-
tent inspectors will be selected ; and

Whereas, It provides that the government will undertake
the inspection without assuming any responsibility for the
same; and

Whereas, Such a svstem of inspection will tend to lessen
the vigilance of emplovees without, at the same time, relieving
them of responsibility ; and

Whereas, The training of the men made cligible for in-
spectors is not sufficient to insure their competency ; and

Whereas, Such a system of inspection will hamper com-
merce by delaving engines at terminals; and

Whereas, The expense involved will he very great without
any compensating advantages therefor, and will, therefore,
be a burden to maintain ; therefore be it

Eesolved, That we, the International Master Boiler Makers'
Association, condemn the said bill, 5. 6702, as it is now
drawn, 25 not only useless but detrimental to the best in-
terests of the railways, their emplovees and the traveling
public, and wnanimously deprecate its passage and urge that
it be reported unfavorably, and that it be further

Resolved, That copies of this resolution be sent to Con-
gressmen and Senators in charge of the bill and members of
the Inter-State Commerce Commission and the press.

Thirty-two new members were elected to the association,
making a total of forty-two admitted during the year. Re-
ports were read from the committees on resolutions and on
subjects for the next meeting. Tt was voted that the retir-
ing president act as a delegate to the convention of the
American Boiler Manufacturers' Association. Omaha was
selected as the 1011 convention city, and the following officers
were elected for the ensuing vear:

President, A. N, Lucas, Milwaukee, Wis.

First Vice-Fresident, George W, Bennett, Albany, N, Y.

Second Vice-President, J. W. Kelly, Chicagao, Il

Third Vice-President, T. W. Lowe, Winnipeg, Manitoba,
Canada,

safe and switable boilers and appurtenances
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Fourth Vice-FPreswdent, J. T, Johnston, Los Angeles, Cal.

Fifth Vice-President, F, A, Linderman, Albany, N. Y.

Secretary, Harry D, Vought, New York City.

Treasurer, Frank Gray, Bloomington, 111

Messrs, AL O'Connor, J, B, Cushing and C. J. Murray were
elected to fill vacancies i the executive committee,

The following members and guests attended the conven-
thom :

W. J. Hurley, Road Foreman of Engines, New York
Central, Buffalo, N, ¥.; Geo, W. Doran, Assistant Supervisor
of Boilers, Lake Shore & Michigan Railroad, Cleveland, Ohio;
George Belamd, Forman, Boiler Department, Erie; William
F. Miller, Assistant Supervisor of Boilers, New York Cen-
tral, Buffalo; F. . Bird, General Foreman Boiler Maker,
American Locomotive Co,, Schencctady, M. Y.; Ethan L
Daodds, Assistant Superintendent, Erie, Meadville, Pa.; C
F. Young, Assistant Supervisor Boilers, Lake Shore & Mich-
igan Southern, Elkhart, Ind.; Geo, F. Dunn, Supervisor of
Botlers, Big Four, Indianapolis, Ind.; F. . Timms, Fore-
man Boiler Maker, C. H. & D, Inditanapolis, Ind. ; D). 5. Rice,
Foreman Botler Maker, P, B, R., Pittsburg, Pa.; F, A. Batch-
man, Foreman Boiler Maker, New York Central, Elkhart,
Ind,; Chas. J. Klein, Boiler Inspector, New York Central,
Albany, X, Y.; J. A. Dailey, Forcman Beiler Maker, Murray
Iron Works, Burlington, La.; 5. J. Wigmore, Fareman
Boiler Maker, Norfolk & Western, Roanoke, Va.; James C.
Clark, Master Boiler Maker, Philadelphia & Reading, Read-
ing, Pa_; Tohn B. Murray, Assistant Foreman Boiler Maker,
Pennsylvania R, R, Trenton, N. J.; W. J. Graham, Supervisor
Locomotive Machinery, Lake Shore, Cleveland, Ohio; John
German, Supervisor of Boilers, Lake Shore, & Michigan
Southern, Kankakee, Ill.; L. Borneman, Foreman Boiler Mak-
er, C. 5t. Paul, M. & Omaha, St. Paul, Minn.; H. J. Wand-
berg, Foreman Boiler Maker, C. M. & 5t FPaul, Minneapolis,
Alinn.; W. E. Hawkes, Foreman Boiler Maker, Lake Shore,
Astabula, Ohio; F. A, Griffen, General Foreman Boiler Maker,
Southern Railway, Spencer, N. C.; C. R. Kurrasch, Foreman
Boiler Maker, C. I. & 5. R. B.. Kankakee, Ill.; H. D). Vought,
MNew York:; C. N. Nau, Foreman Boiler Maker, C. L & 5,
Hammaond, Ind.; A, Hedberg, Foreman Boiler Maker, Ch.
N. W., Winona, Minn.; J. B. Tate, Foreman Boiler Maker,
F. . R., Altoona, Fa. ; J. B. Cushing, Foreman Boiler Maker,
Big Four, Bellefontaine, Ohio; T. J. McKerihan, Foreman
Boiler Maker, P. B. R, Altoona, Pa.; R. W. Clark, Foreman
Boiler Maker, N. C. & 5t. L., Nashville, Tenn.; John B.
Smith, Foreman Boiler Maker, Pittshurg & Lake Erie, McKees
Rocks, Pa.: B. F. Sarver, Foreman Boiler Maker, P. K. R,
Fort Wavne, Ind.; J. J. Casey, Foreman Boiler Maker, New
York Central, New Durham, N. J.: John Troy, Foreman
Boiler Maker, Pere Marquette, Saginaw, Mich.; J. C. Keefe,
Foreman Boiler Maker, T. & . C., Bucyrus, Ohio; H. W.
Peterman, Foreman Boiler Maker, 5. P, Co,, Sparks, Nev.; I,
F. Flavin, Standard Railway Equipment Co, 5t. Louis, John
McKeown, Foreman Boiler Maker, Erie, Galion, Ohio; M.
Wulfeck, Foreman Boiler Maker, C. & (., Covington, Ky,
W. Kells, Master Mechanic, Lehigh Valley, Buffalo, N. Y.,
D. 5 Rice, Foreman Boiler Maker, P. R. R, Pittsburg, Fa.;
B. P. Crimmins, Foreman Boiler Maker, Big Four, Mattoon,
101, : Albert H, Conley, Foreman Boiler Maker, . R. R, Olean,
N. ¥.: J. J. Mansfield, Chief Boiler Inspector, Central Rail-
road of Wew Jersey. Jersey City, N. ].; N. Emch, Foreman
Boiler Maker, Lake Shore, Toledo, Ohio; Chas Kraus, Fore-
man Boiler Maker, Big Four, Delaware, Ohio: T, W. Lowe,
General Boiler Inspector, C. P. R. R, Winnipeg, Canada: E.
W. Rogers, Foreman Boiler Maker, American Locomotive
Co., Paterson, N. J.: B. Wulle, Foreman Boiler Maker, Big
Four, Indianapolis, Tnd. I. T. Johnston, General Boaler In-
spector, A. T. & 5. F, Ceast Line, Los Angeles, Cal.; F. L

Lathrop, Foreman Boiler Maker, Erie, Susquehanna, Pa.;
Charles Lothrop, Susquehanna, Pa.; Wi, Lindner, Foreman
Boiler Maker, Central of Georgia, Savannah, Ga.; J. H.
Smythe, Bellevue, Pa.; E C. Cook, Rudzeay foniead, Chica-

go, IlL; C. F. Petzinger, Foreman Boiler Maker, Cen-
tral of Georgia, Macon, Ga.; Alfred Cooper, Gen-
eral Foreman Boiler Maker, 5t J. & G. I Rail-

way. St Joseph, Mo, ; C. Ryvan, Foreman Boiler Maker, Union
Facific, Omaha, Neb.; J. B. Tynan, Foreman Boiler Maker,
Wheeling & Lake Erie, Norwalk, Ohio; Andrew 5. Green,
General Foreman Boiler Maker, Big Four, Indianauolis, Ind.
C. Baumann, Foreman Boiler Maker, N. Y. N. H. & H,, New
Haven, Conn, ; John MeNamara, Foreman Boiler Maker, L. E.
& W., Lima, Ohio; H, E. Morrow, General Foreman Boiler
Maker, I. & G, N. Palestine, Texas; J. E. Hennessey, Foreman
Boiler Maker, New York Central, Syracuse, N.Y.: A. 5. Bartle,
Foreman Boiler Maker, New York Central, E Syracuse, N.
Y.; C. W, Musser, Forcman Boiler Maker, Cumberland Val-
ley, Chambersburg, Pa.; E. R. Kyler, Superintendent Boiler
Department, Waterous Engine Works, Brantford, Canada;
James Bruce, Foreman Broiler Maker, Frisco Line, Kansas
City, Kan.; W. A. Bruce, Kansas City, Kan.; C. J. Raynolds,
Foreman Boiler Maker, B. & O., Pittsburg, Pa.; J. A, Powell,
Foreman Boiler Maker, Central of Georgia, Columbus, Ga.;
E. W. Young, Boiler Inspector, C. M, & 5t. Paul, Dubugue,
Towa; Lee M. Stewart, Master Boiler Maker, Atlantic Coast
Line, Wavcross, Ga.; M, O'Connar, Foreman Boiler Maker,
Chicago Northwestern, Missouri Valley, Iowa; W, E. Clark,
Foreman Boiler Maker, Hendrick Manufacturing Co., Car-
bondale, Pa.; A, E. Brown, General Foreman Boiler Maker,
L. & N., South Louisville, Ky.; J. J. Orr, Foreman Bailer
Maker, Lackawanna, Scramton, Fa.; J. J. Madden, Foreman
Briler Dlaker, Bock lsland, Fairburg, Neb.; J. F. Beck, Fore-
man Boiler Maker, G. B, & I, Grand Rapids, Mich.; F. A.
Linderman, Supervisor of Boilers, New York Central, Albany,
N. Y.; W. H. Laughridge, General Foreman Boiler Maker,
Hocking Valley, Columbus, Ohio; C. L. Hempel, General
Boiler Imspector, Union Pacific, Omaha, Neb.; J. E. Cooke,
Master Boiler Maker, Bessemer & Lake Ene, Greenville,
Pa.; A, N. Lucas, General Foreman Boiler Maker, C. M. &
St. Paul, Milwaukee, Wis.; A C. Dittrich, Foreman Buoiler
Maker, M. 5t. Paul & Sault Ste. Marie, Minneapoliz, Minn. ;
B. F. Throckmorton, Foreman Boiler Maker, Waterous En-
gine Works Co., Brantford, Canada: J. W, Kelly, General
Foreman Boiler Maker, Chicago & Northwestern, Oak Park,
IL; B N. Wiliams, Foreman Boiler Maker, A, C. Lines,
Rocky Mount, N. C.; Clarence Reynolds, Layer Out, L. & N.
E. R., Louisville, Ky.: Hubert M. Bruder, Gang Foreman,
L & N R R, New Albany, Ind.;: H. J. Dickman, Foreman
Boiler Maker, A. C. line, Florence, S C.; R. E. Weiss,
Foreman Boiler Maker, Ala, Great Sownthern, Birmingham,
Ala; G, W, Bennett, General Foreman Boiler Maker, New
York Central albany, N. Y.: W. McKeown, Foreman Boiler
Maker, Lehigh Valley, Buffalo, N, ¥.; J. T. Bond, General
Boiler Inspector, W, ¥, N, H. & H. New Haven, Conn,.: J. T.
Goodwin, Tube Expert, National Tube Co., Pittshurg, Pa.;
Thos, R. Oliver, Foreman Boiler Maker, Detroit & Mackinaw
Railway, East Tawas, Mich.; O. E. Water, Foreman, Ameri-
can Locomotive Co., Dunkirk, N. Y.; Lewis 5. Johnson,
Foreman Boiler Maker, Colorade & Southern, Denver, Cola_;
M. F, Vizard, Foreman Boiler Maker, Pere Marquette,, Tonia,
Mich. : James Crombie, Foreman Boiler Maker, Sawver-Mas-
sey Co., Hamilton, Ontario, Canada: D. W, Bauner, Foreman
Boiler Maker, Toledo Terminal, Toledo, Ohio; Gen, M.
Rearick, General Boiler Inspector, Buffalo & Susquehanna,
Galeton, Pa,; Robert U, Waolfe, Chief Inspector of Boilers,
City of Omaha, Omaha, Neb.; P, 5. Hursh, Blaw Collapsible
Stecl Centering Co., Reynoldsville, Fa.; George G. Fisher,
Foreman Boiler Maker, C. & W. I. & Baltimore Ry. of Chica-



JuxE, 10910

THE BOILER MAKER

177

go, Chicago, I11.; T. G. Smallwood, Chicago Preumatic Toaol
Co, Birmingham, Ala.; J. C. Campbell, Chicago, Pneumatic
Tool Co., Chicago, I11.; Col. E. D). Meter, Heine Safety Boiler
Co, New York; Geo. N. Riley, National Tube Co, Pittsburg,
Pa.; Joe McAllister, Foreman Boiler Maker, D. L. & W,
Buffalo, N. Y.; Warren Plowman, Foreman Boiler Maker,
Big Four, Urbhana, I1.; M. J. Scullin, Assistant Foreman
Boiler Maker, Lake Shore, Cleveland, Ohio; George Wagstaff,
American Arch Company, New York; M. M. McAlhster,
Foreman Boiler Maker, Lake Shore, Cleveland, Ohio; F. E.
Berrey, Foreman Boiler Maker, Erie, Cleveland, Ohio; G.
L. Fowler, Consulting Engineer, New York; P. J. Conrath,
National Tube Co., Chicago, IIl.; Hugh Smith, Foreman
Boiler Maker, Eric, Jersey City, N. J.; G. 5, Hewitt, Fore-
man Boiler Maker, N. & W., Portemouth, Ohio; W. F. Fan-
tom, Foreman Boiler Maker, C, & W. 1., Chicago, 11l.; Thaos.
Lewis, General Foreman Boiler Maker, L. V., Sayre, Pa.;
C. E. Lester, Superintendent, Davis-Bournonville Co., Jersey
City, M. J.: W. H. Damon, Foreman Boiler Maker, Long
Island R. K., Richmond Hill, Long Island; F. A. Mayer,
General Master Boiler Maker, Southern Railway, Washing-
ton, D. C.; Jos. Sullivan, Foreman Boiler Maker, New York
Central, Buffalo, N. Y.; F. M. Smith, Foreman Boiler Maker,
Southern Railway, Princeton, Ind.; W. H. Hopp, Foreman
Boiler Maker, C. M. & 5t. Faul, Dubuque, Iowa.; D. G, Foley,
General Foreman Boiler Maker, I & H. Co, Green Island,
M. ¥.; A. Sharpe, Foreman Boiler Maker, American-Bell
Engine & Thresher Co,, Ltd., Toronto, Ontario, Canada; T,
L. Mallan, Foreman, F. R. E. N. Y.; W. Olzen, Boiler In-
spector, New York Central, New York: G. P, Robinson, In-
spector, New York Public Service Commission, Albany, N.
Y.; T. E. MecCune, Foreman Boiler Maker, Chicago, Rock
Island & Pacific, Chickasha, Okla.; A, Feisner, Foreman Boiler
Maker, I. C. B. R., Waterloo, La. ; George Mack, Mechameal
Engineer, New York Public Service Commission, Albany, N.
Y.: Cornelius Bader, Foreman Boiler Maker, M. C. K. R
Detroit, Mich.

The following ladies were present: Mrs. George Beland,
Hornell, N. Y.; Mrs. D. S Rice, Pittsburg, Pa.; Mrs. J. A
Dailey and Miss P. A, Dailey, Burlington, La.; Mrs. J. B.
Murray Trenton, N, J.; Miss B. Graham, Kankakee, IIL;
Mrs. F. A. Griffen, Spencer, N. C.; Mrs. C. B. Kurrasch,
Kankakee, TIl.; Mrs, H. D. Vought, New York City: Mrs,
C. N, Nau, Miss K. Nau, Miss Alice Murninghan, Hammaond,
Ind.; Mrs. J. B. Tate, Altoona, Pa.; Mrs, T. J. McKerthan,
Altoona, Pa.; Mrs. B. F. Sarver., Fort Wayne, Ind.; Mrs. J.
J. Casev and Miss L. Casey, New Durham, N. J.; Mrs John
Troy, Sagimaw, Mich.; Mrs, John McKeown, Galion, Chio;
Mrs, M. Wulfeck, Covington, Ky.: Mrs. D. 5, Rice, Pittsburg,
Pa.: Mrs. Albert H. Conley, Olean, N. Y. ; Mrs. T. W. Lowe,
Winnipeg, Canada; Mrs. B. Wulle, Indianapolis, Ind.; Mrs,
I. T. Johnston, Los Angeles, Cal.; Mre, F. L. Lothrop, Sus-
quehanna, Pa.; Mrs J. H. Smythe, Bellevue, Pa.; Mrs C.
F. Petzinger, Macon, Ga.: Mrs. Alfred Cooper, 5t. Joseph,
Mo.; Mrs, T B. Tvnan, Norwalk, Ohio; Miss G, Green, In-
dianapolis, Ind.; Mrs. C. Baumann, New Haven, Comn, ; Mrs.
Tames Bruce, Kansas City, Kan,; Mrs, E. W, Young, Dubu-
que, Towa; Mrs, Lee M. Stewart and Miss L. Stewart,
Waycross, Ga.: Mrs. M. O'Connor, Missouri Valley, Towa;
Miss I. M. Brown, 5. Louisville, Kv.; Mrs, J. J. Madden,
Fairburg, Neb.; Mrs. W. H. Laughridge, Columbus, Ohia;
Mrs, C. L. Hempel and the Misses H, and . Hempel, Omaha,
Meb.; Mrs. J. E. Cooke and Miss M. I, Cooke, Greenville,
Pa.: Mrs. G. W. Bennett, Albany, N. Y.; Mrs. W. McKeown
and Miss H. McKeown, Buffalo, N. ¥.; Mrs, J. T, Goodwin,
Pittshurg, Pa.: Mrs, Thos. R, Oliver, East Tawas, MMich.:
Mrs. James Crombie, Hamilton, Ont.; Canada.: Mrs. George
M. Rearick, Galeton, Pa.: Mrs, Eohert U, Wolfe, (maha,
Neb.: Mrs. P. 5. Hursh, Revnoldsville, Pa.; Mrs. Charles

Palmer and Miss Lois Palmer; Mrs. George M. Rilev, Pitts-
burg, Fa.; and the Misses Hammond and Murphy, Buffalo,
N. Y., Mrs., Joe McAllister, Buffalo, N. Y., Alrs. Warren
Plowman, Urbana, IIL; Mrs. F. E. Berrey and Miss E.
Berrey, Cleveland, O.; Mrs. P J. Conrath, and Miss Hunt,
Chicago, TIl.; Mrs. W. F. Fantom, Chicago, Ill.; Miss E.
Mayer, Washington, ). C.; Mrs. Joseph Sullivan, and the
Mizses D and A. Sullivan, Buffale, N. Y,; Mrs. F. M, Smith,
Princeton, Ind.; Mrs. Cornelius Bader, Detrojt, Mich.

Mrs. H. F. Gilg, Miss Anna Gilg, Miss Martha Gilg, Pitts-
burg, Pa. Mrs. H. C. Hunter, Parkesburg, Pa. Mrs, J. T.
Goodwin, Pittshurg, Pa. Mrs, I. J. Keefe, Chicago, 111, Mrs.
Geo, [, Thust, Moberly, Mo, Mrs, C. E. Walker, Chicago, I,
T. F. Degarmo, 5. Bethlehem, Pa.

Boiler Makers' Supply Men's Association.

Although the convention was held this year at a place
where the natural advantages offered many opportunities for
individual entertainment, yet the Supply Men's Association
provided a most enjovable programme of entertainment for
the enfire convention, which filled in practically all the time
when the Association was not holding its regular mectings,

On Tuesday evening there was a reception and dance in
the ball room of the hotel. Wednesday afternoon the ladies
were conducted on a trip through the home of the Shredded
Wheat Biscuit. At 6:45 P. M. the members and guests of the
convention assembled promptly and boarded special cars for
Buffalo, where the evening was spent at Shea's “Star” Theater,
On Thursday morning, the entire convention was taken hy
trolley over the Great Gorge Route, stopping at Chieenston
Heights to visit the park and Brock's monument. In the
afternoon a euchre was held for the ladies in the hotel parlors,
while the annual banquet was held in the evening., Friday
marning the ladies were given a carriage ride, visiting all
points of interest on the American side of the Falls, Music
for dancing was provided for those who remained at the
hotel Friday evening.

At the annnal meeting of the Boiler Makers' Supply Men's
Agsociation the report of the Secretary-Treasurer showed
the affairs of the Association to be in satisfactory condition.
It was voted that in future the names of contributors to the
Entertainment Fund should be omitted from the programme
of entertainment. The following officers were elected for the
CMsUInNg Vear
ul—’resid-_-nt. 5. F. Sullivan, Ewald Iron Company, 5t. Louis,
W0,

Vice-President, W. H. 5. Bateman, Champion Rivet Com-
pany, FPhiladelphia, Fa,

Secrctarv-Treasurer, George Slate, Tee PBomwee Makes,
New York City,

The following members of the Supply Men's Association
attended the convention :

W. H. 5. Bateman, Philadelphia, representing the Cham-
pion Rivet Co., the Parkeshurg Iron Co., and the Chicago
Prneumatic Tool Co.  Carter Blatchford, Chicago, Spencer-
Ois Co., representing the Tyler Tube & Pipe Co. H. H.
Linton, New York, Fuller Bros, & Co., representing S.
Severance Mfg. Co. ] G. Talmage, Cleveland, E. H. Janes,
I. F. Walker, Talmage Mfg. Co. F. W. Severance Pittshurg,
Samuel Severance, Pittshurg, John T, Wirth, Birmingham,
Ala, 3. Severance Mfg. Co. Henry F. Gilg, Pittshurg, J. A,
Shay, Caonnellsville, Pa. Sligo Tron & Steel Co. Fred Gard-
ner, Jos. T, Ryerson & Son, Chicago, O, H, Ferguson, New
York, Richard R, Harris, New York, FPittsburg Steel Pro-
ducts Co. L. P. Mercer, Chicago, George Thomas 3rd,
Parkesturg, H. A. Beale, Jr., Charles L. Humpton, H. C.
Hunter, Parkesburg, J. A. Kinkead, New York, W H, Cal-
man, Parkeshurg, Parkeshurg Iron Co. Geo. E. Lever, Otis
Steel Co., Cleveland. G, N. Riley, . T. Goodwin, Pittshurg,
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S R. Phillips, Chicago, F. N. Speller, Pittshurg, Pa., National
Tube Co. J. J. Keefe, Independent Pneumatic Tool Co,
Chicago, Charles Dougherty, New York, William H. Arm-
strong, New York, Ingedsoll-Rand Co. P. 5. Rhodes, Home-
stead Valve Mig. Co, Homestead, Pa. G. E. Howard, Wee-
hawken, N. J.. J. B. Flannery, Pittsburg, B. E. I} Stafford,
FPittsburg, Thomas K. Davis, Pittsburg, W. M, Wilson, Chica-
go, Flannery Bolt Co. ], W. Faescler, Moberly, Mo, George
J. Thust, Moberly, Mo, C. F, Palmer, 5t. Lows, Mo, J.
Faesler Mfg. Co, 5 F. Sullivan, 5t. Lounis, Mo, Ewald
Iron Co., C. A. Carscadin, Chicago, T. B. Kirby, Chicago,
H. 5. White, Detroit, Detroit Seamless Tubes Co. C. E,
Lester, Jersey City, John Grosart, Jersey City, William Joyce,
New York, Davis-Bournonville Co, C. C. Swift, Cleveland,
Funch & Shear Works, Cleveland, R. J. Venning, Cleveland
Steel Tool Co., Cleveland. J. W, McCabe, New Yorlk, T.
G. Smallwood, Birmingham, Ala, B, Watson, Buffalo, Charles
E. Walker, Chicago, Thomas Aldeorn, New York, J. C, Camp-
bell, Chicage, Chicago Pneumatic Tool Co. H. 5. Covey,
Cleveland, J. T. Graves, Cleveland, Cleveland Pneumatic Toal
Cao. Christopher Murphy, Christopher Murphy & Co., Chica-
go, W. L. Kerlin, Carpenter & Kerlin, New York. A. T.
Colling, Crucible Steel Co., Buffalo, Charles Kennedy, Brown
& Co., Chicago, H. H. Brown, G. R. Slate, Tug Bomer
Mager, New York. W. C. Cutler, S. Bethlehem, T. F. DeGar-
mo, Chicago, Bethlehem Steel Co. C. B. Moore, New York,
George Wagstaff, New York, J. L. Micholson, New York,
American Arch Co. Thomas Diraper, Draper Mig. Co., FPort
Huron, Mich. I, J. Champicn, Champion Rivet Co, Cleveland.
Geo. A, Gallinger, Independent Preumatic Tool Co., Fittsburg,
J. A. Warfel, Pittshurg, E. E. Radcliffe, Buffalo, Geo. M.
Bailey, Chicago, Linde Air Products Co. F. H. Snell, Buffa-
lo, W. H. Wood Loco, Fire Box & Tube Plate Co,

EXHIBITS AT THE CONVEMNTION.

Several members of the Supply Men's Association had in-
teresting exhibits at the Convention, among which were the
following :

Flannery Bolt Company: Thiz well-known concern had a
complete exhibit of Tate flexible staybolts, including their
newly designed crown balts. Some of the attachments were
chown in section, so that a splendid idea could be obtained
of hoth the construction and installation, There was also
a full exhibit of the tools used in the application of Tate
holts. Numerous photographs showing complete and partial
installations were also exhibited,

Parkeshurg Iron Company: A good many boiler makers
have had no opportunity to see the process of manufacture of
charcoal iron boiler tubes. The exhibit of the FParkesburg
iron Company, which included a large transparency, containing
thirty-six excellent views of the different aperations involved
in the making of lap welded charcoal iron tubes therefore
proved of exceptional interest. The views were arranged
in the order in which the work is performed from the first
process to the finished tube, showing the frequent tests to
which the tubes are subjected in the process of manufac-
ture. The company also had some interesting samples of
hailer inhes, showing the manner in which the iron withstands
bending and upsefting tests, etc. Souvenirs were distributed
in the form of loose-leaf note hooks.

William H. Wood Loco. Firebox & Tube Plate Company:
Blue prints of the corrugated firebox and tube sheets manu-
factured by this company have been exhibited at previous
conventions, but at the present convention an entire section
of a firchox and sections of front and back tube plates were
wxhibited. Souvenirs were distributed in shape of watch fobs
bearing an impression of the corrugated firehox.

Chicago Pneumatic Tool Company: A varied assortment
of the pneumatic riveting, chipping, calking hammers and air
mators and drills, manufactured by this company, were on
exhibition. Of particular interest were their improved ball
bearing drills, compound drills for setting flexible staybolts,
and reaming and their size E. R drills {or heavy tapping, drill-
ing and reaming. Their souvenirs consisted of peneils,

Pittsburg Steel Prodocts Company: This company exhi-
bited an interesting collection of photographs of their plant,
showing the different operations carried out in the manu-
facture of their tubes. A large collection of tubes was also
exhibited, showing the effect of beading, flattening, belling out,
twisting, elc.

Ingersoll-Rand Company: This company had a valuable
exhibit of their Crown rotary drills, Imperial pneumatic ham-
mers and Imperial air hoists, Two of the hammers were
shown in section, giving an excellent opportunity to study
the construction and operation of the tools.

Cleveland Punch & Shear Works Company: COmne of the
most unique exhibits at the convention was the small model
of the Cleveland Punch & Shear Works Company’s standard
punch, This punch was attached to an electric motor and,
therefore, the machine could be seen in operation. The model
was complete in every detail and served to call attention to
the salid frame type of construction adopted by this company.
A large number of photographs and blue prints of the varigus
machine tools manufactured by this company were also on
exhibtion, as well as the tool sheet showing the standard sizes
and shapes of punches and dies manufactured by this company.

§. Severance Manufacturing Company: A number of zam-
ples of the steel Loiler rivets which had been subjected to
varions exacting tests were exhibited by the 5. Severance
Manufacturing Company, affording a good idea of the quali-
ty of material used in modern boiler rivets,

Davis-Bournonville Company: Oxy-acetylene welding has
commanded considerable attention in the boiler making field
recently, and the members and guests of the Association were
enabled to see actual demonstrations of this process at the
hotel as carried out by the Davis-Bournonville Company.
One of the Davis-Bournonville so-pound acetyvlene generators
was on exhibition, although not in operation. The repre-
sentatives of the company, however, had tanks of compressed
acetylene and oxygen and gave actual demonstrations of cut-
ting and welding, performing the work on a small vertical
hoiler and upon various steel bars and structural shapes.

Cleveland Steel Tool Company: Punches, dies and coup-
lings of all descriptions were attractively exhibited by this
COMPANY,

Standardizing of Pipe Flanges for Boilers and Templets
for Drilling Same.

The illustrations on pages 170, 180 and 181 show the type
and dimensione of standard pipe flanges for boiler work adopted
at the recent convention of the International Master Boiler
Makers' Association. Fig 1 shows the sizes adopted by the
American Society of Mechanical Engineers for pressures up to
123 pounds per square inch. High-pressure serew flanges, suit-
ahle for wse up to 250 pounds pressure per square inch, are
shown in Fig, 2. These differ from the A. 5. M. E. standard in
size of fAange, diameter and pitch circle and size of bolts. In
Figs. 3 and 4 are shown the same Banges as to diameter and
pitch circle, but with a slight difference in hub diameter and
thickness, as these are made of forged steel, while those n
Figs. 1 and 2 are of cast iron or ferro steel. Figs. 5 and 6
show the A 8. M. E. standard for riveted pipe. Figs. 11 and
12 show a complete list of saddle nozzles of the Crane Com-
pany's standard, These were also adopted as covering fittings
not included in the A, 5. M. E. standards,
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New Cleveland Boiler Shop.

The D Connelly Boiler Company, Cleveland, Ohio, who
have heen estahlished in business on the flats since 1875, have
putgrown their present plant, and have recently purchased a
tract of 6 acres, located on East Collamer avenue and the
Mickel Plate Railway, and have awarded contracts for a new
plant. The main building will be nsed as a boiler shop, and
for the present will be 140 feet wide and 200 feet long. Tt will
have a center aisle fo feet wide and 32 feet from the floor to
the top of the rail for the crane runway. The crane covering
the center of thiz aisle will be designed to lift 4o tonz. The
two sides aisles will each be 4o feet wide and 22 feet from the
floor to the rail for the crane runway. The cranes in these
aisles will be designed to lift 10 tons. At one end of this
building will be a tower for two hydraulic riveters, of suf-
ficient height =o that a jo-foot shell can he lifted over the
stake of an 18-foot G-inch riveter. Two 25-ten hydraulic
cranes will be installed in the riveting tewer. There will alsa
be another huilding, 50 feet by 200 feet and 260 feet high,
Eighty feet at one end will be walled off and used as the power
houze, the other 120 feet will be the forge and flanging shop.
Both of these buildings will be of heavy steel constructiom,
the walls to be of brick for 5 feet above grade, and the balance
glass, There will be another brick building, 30 feet by g0 feet,
and two stories high, to he used as a pattern storeroom. An-
other building, 3z feet by 3z feet, and two stories high, con-
taining a freproof vanlt, will be used for the office and draft-
ing room. There will be one railroad switch into the center
of the main building, and another along the side of the power
house and forge shop. The company expects to occupy only
one of the four buildings at its old location, leaving enough
small machinery to take care of its down-town repair busi-

ST [RON SADDLE ¥OZILE.

ness; all the large machinery, including the hydraulic riveter,
universal hydraulic flanging machine, spinning machine, large
punches, rolls, radial drills, ete., will be moved into the new
plant, which it i expected will be ready about Dec. 1. When
completed this new plant is expected to be one of the most
modern plants of its kind in the United States. The buildings
will contain a modern lavatory and heating system.

Thiz business was established in a small wayv in 1875 hy
Daniel Connelly, who continued as proprietor until 10035, when
he formed a stock company and admitted his two sons as
partners, The main buildings are so designed that at any time
they may be enlarged to a length of 500 feet

General Foremen's Association,

At the Annual Convention of the International Railway
General Foremen's Association, held m Cincinmati, Ohio, May
3. 4, 5 6 and 7, the following officers were elected for the
cosuIng }'taT H

President—C. H. Voges, G. F,, C. C. C. & 5t. L. Ry., Belle-
fontaine, Ohio; First Vice-President—T. F. Griffin, G. F.. C.
C. C. & 5t. L. Ry, Indianapolis, Ind.: Second Vice-Presi-
dent—], A, Bovden, GG. F.. Erie B. R., Cleveland, Chin; Third
Vice-President—E. A Murray, M. M., C. & 0. Ry, Lexing-
ton, Kv.; Fourth Vice-President—H. D. Kelly, . F., C. &
N. W, Ry, Chicago, I1l.; Secretarv and Treasurer—Luther
H. Bryan, G. F, D. & I. E. E. R.. Two Harbors, Minn
Executive Committee—E. F. Fay, Shop Supt. U. P. Ry.,
Cheyenne, Wyo,, chairman; Luther H. Brvan, G. F., D. & L.
B. B. R., Two Harbors, Minn,, secretary; T. J. Finerty, G. F.
I. & G. N. Ry., Spring, Tex.; F. C. Pickard, Ass't. M, M., C.
H. & D Ry., Indianapolis, Ind.; Wm. Hall, G. F, C. & N. W.
Ry.. Escanaba, Mich.

The mnext convention will be held in Chicago.
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“Boss'" FAoller Expander (Hand Use

-

Boss"" Raller Expander (Self-Fesdar)

e —

Universal Expander (Hand Usa)

Universal Expander (Salf-Feadar!

ei—

Removable Cellar Expander (Hand Use)

i

FRemovable Callar Expandar (Self-Feadar!

Rapid Beading Expander

Rapid Beadar Toaol

Improved Sectional Expander

=

Arch Flug Expander

IT PAYS TO USE

FAESSLER

BOILER MAKERS’ TOOLS

Even if you are not keen to cut production or re-
pair costs, you can’t afford to take chances when
the reputation of your product or your plant is at
stake. Hence you want only those boiler tools
that are quick and efficient—tools that save your
men’s time and protect your customers’ boilers
from leaky tube ends later on.

Unless vou can absolutely depend upon vour
boiler tools to cut, expand and bead tubes to con-
form to every requirement, unless the tools do their
work uniformly well and quickly, and unless accu-
rately made from the right steel to last under severe
service, they would be more expensive than Faessler
tools even if Faessler’s cost twice as much. Con-
sidering this, isn’t it better to pass up penny sav-
ings at the expense of dollar losses ¢

The price of Faessler tools is only a little more
than for the cheapest, but they embody the best
design, material and workmanship that money can
buy. They are the product of a firm that is, and
always has been, the recognized leader in its line,
It is up to you to protect yourself by rejecting
subtitutes. Take advantage of the offer on the
opposite page. You will not be disappointed.

“"Perfeact'’ Flus Cutter

When writing to adeertisers, please refer to Tug Dortee Maker
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30 DAYS’ FREE TRIAL IF
YOU MAIL THIS COUPON

Our products are standard the world over, but we
want you to see for yourself, and at our risk, that they
can’t be beat for good construction and all around
satisfactory service.

One Faessler tool tried in a shop invariably
means orders for others so we are only too glad to
let you make the trial on the above liberal terms.

Every Boiler Maker should avail himself of the
opportunity of using these tools before paying for them.
The responsibility of the test is entirely onus. Unless
the tools make good on every claim, they may be re-
turned, and we lose. If they succeed yox win. We
know they will succeed.

J. FAESSLER MFG. CO.

MOBERLY, MO.

(TEAR OFF HERE)

J. FAESSLER MFCG. CO,,
Moberly, Mo.
GCentlemen:
We would consider your 30 days’ trial offer on the following tools. Please
quote prices. It is understood that sending this coupon does not obligate us to buy

SIZE (Check off ones wanted)
Boss RHME_I lJlH_ E xpa nder for hand use.
% for air motor.

ergrmll Hf Hur l]uf Expander for hand use.
for air motor.
Ruﬂrn able (e:ll ir Rrrul]tT Flut Expander for hand use.
: for air motor.

Arch Flue Expander.

Improved Sectional Beading ]'\|Juuhr

........ Rapid Beading Expander for use with air hammer.
e R Perfect Flue Cutter.

When writing fo advertirers, tldase refer fo TEE Bornen AMaxen
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CIRCULATION STATEMENT,

Crur aim in circulation i quality, mot guantity, We guarantee that we
have jubscribers in mearly all of the railway, comtract ond marine boiler
thops in North America, as well as in many of the leading boiler shops
in other parts of the woerld, and that nearly cvery subscriber ig either an
cumpr, wanager, superintendent, foremaw or loyer-ouf, Our subsevip
tiom books ore always open for inspecticn.

NOTICE TO ADVERTISERS.
’ cﬁdﬂf;: to be made in copy, or in orders for advertizements, mugt be
in our honds wot loter than the 15th of the month, to ingure the carrying
out of such inptructions in the iszue of the month following.

Federal Ingpection of Locomotive Boilers.

For several months there has been pending in Congress a hill
intended to provide Federal inspection of locomotive boilers.
Thiz meazure was thoroughly discussed at the recent conven-
tion of the International Master Boiler Makers Association,
with the result that the association passed resolutions wtterly
condemning the bill as being absurdly impractical and detri-
mental to the interests of both the traveling public and the
railroads.  The general attitude of railroad men towards
Federal locomotive boiler inspection is thal such inspection
would be all right provided the proper kind of hill was paszed ;
for the government, however, to attempt to vsurp the respon-
sibelities and duties of the railroads without adequate means
to ansure that the inspection would be better than that at pres-
ent maintained by the railroads, is absurd.  Vwe have frequently
commented upon the thorongh and careful i||'1]_l\_"§_'tlll'|| af loco=
mative boilers performed by ratlroad companies, the excellent
resilts of which are evidenced by the extremely small per-
centage of explotions due to defects i material or workman-
ship.  Federal supervision of the mspection carried ont by the
railroad companies might be feasible and advantageons, as it
has proved in at least two States; bul measures as absurd
and impractical as the one now before Congress, fostered by
politicians, are sure o be laughed out of court by all prac-

tical mechanics,

Improving the Work of the Boiler Makers’ Association.

It iz encouraging to note that at the recent convention of

maszter boiler makers all records of the association were
broken as repards attendance and increase of membership.
While the officers and members are to be congratulated npon
this splendid record, it should not be inferred that all of the
work of the association was equally good. In his annual ad-

dre

s, the president pointed out very emphatically that the pro-
press of the worls during the past year had been distinetly dis-
appointing, and that it was due largely to the lack of interest
on the part of individual members. [f every member of the
association thoronghly realized that his own lack of interest in
the work i seriously retarding the growth and progress of the
assaciatian, we Lelieve that a new impetus would be given to
the life of this important organization. As a rule, boiler
makers are anything but shirkers, and it iz undoubtedly due
more to a Jack of the appreciation of personal responsibility
than to any unwillingness to work that the results which
shownld be expected are not achieved.

So far, most of the work of the association has been largely
confined to committee reparts, and, due to the fact that mem-
bers of such committees arc widely separated, and cannot,
therefare, work together, it has been found extremely difficult
in many cases to make up a comprehensive and complete com-
mittee report. This, however, is an evil which can be cor-
rected very largely by awakening the interest of individual
members of the committees and bringing them to a realization
of the responsibility which has been imposed upon them hy
their appointment to the committee.  The action of the associa-
tion in voting that hereafter all individual reports submitted by
members of committees should be read at the convention and
printed in the proceedings, together with the chairman’s re-
port, is undoubtedly a step in the right direction, and will serve
to provide more subject matter for discussion, It iz seldom
possible for all the members of a committee to agree regarding
a certain subject, and as in such cases there are usually two
sides to the guestion it would probably be advantageous to have
the committee prezent two reports-—ong a ]'I1ﬁjlf‘Tit}' and one a
minority report.  In this way we believe that the committee
work will be improved and made more valuable each vear. At
the =zame time there is another method by which valuable
information can be presented for discussion at the annual con-
ventions, and that is by means of individual papers contributed
cither by members or non-members who are intimately as-
The

presentation of a greater number of such papers we believe

sociated with the problems confromting boiler makers.

would add much to the value of the proceedings of the aszocia-
tion, and, at the same time, provide a wider variety of subjects
for discusgion. Where such papers are carefully prepared and
printed in advance of the meetings, it is unneceszary to take
up much tiune at the convention by the reading of the papers,
as they can be read in abstract form and the time thus gained
can be utilized for discnssion, Those who attended the con-
wention this year, and hstened to Mr, McBam's very interesting
and instructive paper on “Expansion of Locomotive Boilers,”
will undoubtedly agree that more individual papers of this

sort woulid be of great value to the association.



Juwe, 1010,

THE BOILER MAKER

135

COMMUNICATIONS.

A Pneumatic Holding=On Device.

Epvrron Tre Bomer Maker:

After reading “Experimenter's”™ letter on page 140 of the
May 1szsue of THe Boieer Maker, and after making a careful
study of the sketch and drawings of his holder-on, it seems to
me that the trouble is solely an imaginary one, in short, the de-
vice appears to be all right, If the machine iz as good as
it looks in the drawings, is free from leakage, etc, 1 see no
reason why it should not give entire satisfaction with the
go pounds per square inch air pressure referred to as being
avatlahble.

It is possible that the 3 inch piston wpon which the air
acts, leaks at its contact surface with the walls of the
cvlinder. If thiz is so, then of course the full benefit of the
g0 pounds air pressure will not be realized. But if 1t is pres-
sire tight then 3% 78354 00—=636+ pounds will be the total
pressure exerted against the rivet head holding it in place.
If that pressure is not enough as proved by practice, then
either increase the pressure or increase the area of the piston
upon which the pressure is to act. Making the piston 4
inches, thus increasing the diameter by 1 inch will make
quite a difference in the resulting holding-on force thus:—
4 lsy wgo=1128+ pounds total force

It 15 just possible that 1 have overlooked something in the
make-up of the device, or that I am reasoning from wrong
premizes.  If o [ would like to learn of it from some other
readers who may have opinions to express,

Scranton, Pa. CuarLes J. Masow,

Dangerous Oxy=Acetylene Apparatus.

Emtor THE BoiLer MAKER:

Cur attention has just been called to the article “Dangerous
Chxy-Acetvlene Apparatus” in vour May issue. As this article
has already been severely criticised in the “Iron Age” it is
probably unneces=ary for us to enlarge on it to very great ex-
tent. However, it creates a wrong impression and we be-
lieve an injustice to ocurselves, and believe that some statement
should be made regarding it. Although the generation of acety-
lene gas Ly the water feed or recession process may not be as
desirable as the carbide feed, yet, there is apparatus by
which a very high grade of acetylene gas is generated. This
also makes the portable apparatus possible which can be uzed
in a great many instances to advantage where portability is
necessary. The cost of compressed gas iz very high when
nsed in such guantities as are necessary for heavy welding
and this brings the need of an apparatus for generating this
gas on the spot. Althoogh we can supply the compressed
gasz and likewize the apparatus for compressing same, vet it is
quite an expensive installation. The same may be said of
the oxygen,

For large consumers we recommend this installation, but
for many smaller omes the ecost would be prohibitive and for
them the lower-priced outht for peperating under compres-
sion is hetter adapted. For this purpose, we have perfected
this portable apparatus to a high stage of efficiency.

There is not az much danger in handling the portable ap-
paratus as there iz in the portable steam engine and it does
not require as much attention. As we have manufactured
several different types of apparatus for some time past we
are in a position to know something about the industry,
Having had sclicitations from different firms in Europe desir-
ing to sell our apparatus we naturally consider that the
European market is still alive. Oxy-Carer CoMPANY,

Problem for Our Readers,

Emror Twue Bomer Maken

I would like to get the opinion of the readers of your
valuable paper on the following questions:

I, What is the proper sized Dblow-off for a locomotive
hailer weighing go tons?

2 What is the rule for figuring the horsepower of a loto
motive hoiler?

3. A locomotive with a self-cleaning front crd does not
steam well, Should the petticoat pipe be raised and the sleeve
lowered, or should the petticoat pipe be lowered and the
sleeve raised to increase the draft?

4. Does the diaphragm plate control the burning of the
fire and should it be raised to cause the fire to burn near the
doar ¥

5. In testing a locomotive boiler after repairs, should the
test pressure be one-third larger than the working steam

pressure? A REeaper.

NOTICE.

A New Book of Boiler Rules and Formula,

At the recent annual convention of the International Mas-
ter Boiler Makers' Association arrangements were made
through the kindness of a good friend of the arganization
whereby the Rules and Formule prepared a year ago by
Charles P, Patrick and his associates on a committee and
adopted at the Louisville convention, will soon be published
in hook form and of convenient size to be carried in a man’s
packet for ready reference, Each member of the Association
whose dues are paid to April 1, 1911, will receive a copy of
the publication without expense. To all others the book
will be sold for the benefit of the Association at $1 per copy,
payable in advance. It will be copyrighted so as to protect
the association from infringement on all rights reserved.
Orders for it should be sent to the Secretary of the Associ-
ation, Harry D. Vought, us Liberty street, New York City,
and that these may he promptly filled as well as that the
necessary number to he printed to meet the demand may be
determined without delay, orders should be sent in at once.

TECHNICAL PUBLICATION.

Purchasing Agents’ Buying List and Railway Supply
Index. Size, g by 1134 inches. Pages, 540, Chicago, 1g10:
Buyers’ Index Company. Price, 6,

This is the first volume of a new annual publication for the
railway official which aims to index and eross index in a very
complete manner all supplies manufactured for the engineer-
ing and mechanical departments of railroads and to list the
names of dealers and all manufacturers of such supplies, The
Index 1s comprised of four sections, as follows: Section No.
1 is an alphabetical index of all railway supplies listing all
manufacturers and dealers in each supply. Section Mo, 2
is an alphabetical list of trade names of railroad supplies.
Section No. 3 is an alphabetical list of concerns listed in
Section No. 1. Section No, 4 is a catalogue or advertising
section, The book is such a complete index that railway
officials and purchasing agents will undoubtedly find it of
great value,  Advertisers and non-advertisers have heen
treated alike in the book, so that the reader can be fairly certain
that the work is as complete as it is possible to make a first
edition of such an index
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QUERIES AND ANSWERS.

Disenssion and ansioers fo the questions published in this
cofumn are solicited from onr readers. AN swch contributions
will be puid for at owr vegular vales when acceplable for pub-
fication if they are accompanied by the nome and address of
the qoriter.

Q._—][nw_ do yvou determine the thickness nf_ the Iin-l--:_x sheets of a
vertical boiler, and also the spacing and size of stay-boles?

A In designing the frebox of a vertical boiler and the
staying for same, there are three wvariables, namely, the
thickness of plate, number of stayholts and size of staybaolts,
It is necessary to assume a value for ane of these variables
in order to determine the other two, The firebox sheet is
considered as if it were a flat sheet and derived no strength
from the fact that it is a cvlindrical shell subject to external
pressure. It is usual to assume arbitrarily the thickness of
the firchox sheet proportioning this to the size of hoiler and
steam pressure carried according to the judgment of the de-
signer. The size and pitch of stay-holts are then higured from
the following formula:

11 8
.Il1= = »
P
whre # = pitch of staybolts in inches ; f = thickness of firchox
sheet in sixteenths of an inch; P = working steam pressure
in pounds per sguare inch. Having determined the pitch
of stayvbolts, the size can be fipured by making the sectional
area of the bolt large enough to resist the total stress on it,
due to the steam pressure acting on the area which it must
support. This area is of course equal to the square of the
pitch. The unit stress on the stayholts should not exceed
6,000 pounds per square inch,

.—What steam space should he allowed in a vertical hoiler?

A. The steam space of any boiler should be proportioned
to the rate of steam consumption by the engine with which
it iz to be operated. This is frequently done by making the
capacity of the steam space in the boiler equal to the volume
of steam consumed by the engine in 2o seconds, This gives
good results for high-specd engines; with low-speed engines
the steam space should be larger.

Ch—What size safety valve should be used for oil-burning boiless?

A, The capacity of any zafety valve should be such that
when the walve is lifted by the steam pressure at which it
i5 dezigned to operate, the effective opening shall be sufficient
to discharge all the steam that can be generated by the boiler
when working at ite full capacity. A common rule is to make
the area of the effective opening equal to 70 times the weight
of steam discharged per second divided by the absolute pres-
sure on the boiler; that is, the pressure as read from the
gage plus 14.7. In this formula, the weight of steam dis-
charged per second must be equal to the weight of steam
which the boiler is capable of generating per second when
urged to its full capacity, The size of valve will, therefore,
depend entirely upon the evaporative power of the haoiler,
and is uwsually determined from the number of pounds of
water evaporated per pound of fuel burned, data which should
be available from the design of the boiler,

. —How much upward deflection would there he in the centre
of 8 3-inch by Mkfoot boiler tube under 4 feect of water, the tube
being expanded in the heads or the ends of the tube being closed?
It seems to me that the tube would have a tendency to Aoat, but, as
it would be fastened to the heads, the tendency would be for it to
rise in the centre or deflect wpwards when 1:|mi|:r water and sag in
th centre when the bailer would be empty., Would a Z-ineh tube M
feet lone be too small a diameter to use and canse excessive sagging?
What causes the bettom tubes to rise or arch more than the top ones?

A —The tube would have a tendency to sink rather than to
float, as can be readily seen from the following:

Considering a section of the tube, 1 foot long, under the
conditions imposed ; that is, that the ends are plugged up and
the tube immersed in water. In order for a body to float in
water it is necessary that the weight of the water which it
displaces shall be greater than the weight of the body itseli.
The weight of a standard 3-inch beiler tube, 12 B. W. G.
thick, is 3.33 pounds per foot; that is, our section of tube 1 foot
long would weigh 3.33 pounds, and, unles the weight of the
volume of water which this tube displaces exceeds 3.33 pounds,
the tube will sink rather than float. The transverse area of
a 3-inch tuhe is 7.07 squarc inches, and multiplying this by
the length which we have taken as 1 foot, or I2 inches, we
findl the volume of the 1 foot section of tube to be B4.84 cubic
inches. Now 1 eubic foot of water at ordinary temperature
weighs 6243 pounds, and since there are 1,728 cubic inches in
a cubic foot the weight of the water displaced by a section

6443 Hg.B4
of 3-inch tube 1 foot long would be = 3.06
1728
pounds, which, you will note, is less than the weight of the
tube itself. Therefore, the bouvancy of the water is not
sufficient to cause the tube to float, and there could be no
upward force due to this cause tending to make the tube rise
in the center. The depth to which the tube iz immersed has
nothing to do with this problem. It is true that the pressure
of water increases as the depth increases, but the diameter of
the tube is so small compared with the depth to which it is
immersed that for practical purposes the pressure can be
considered uniform all around the tube, and there will be na
unbalanced force, or, at most, a very slight unbalanced force
tending to force the tube upwards. This would not be
greater than the excess weight of the tube over the buovancy
of the water.

The ahove reasoning will hold true also for a 3%-inch
tube, since the weight per foot of a 3%4-inch tube iz 4.28
pounds, and the weight of the water displaced by a section
of 3i4-inch tube 1 foot long is only 4.16 pounds.

As to your question, whether a 3-inch tube 20 feet long
would be too small in diameter ; smaller tubes than that have
heen used of longer length. As, for instance, in the Mallet
articulated compound locomoetives built last year by the Bald-
win Locomotive Works for the Southern Pacific Company, the
tubes are 214 inches diameter and 21 feet long. These tubes
apparently are satisfactory and undoubtedly you would be
safe in using a 3-inch tube 20 feet long. It is true that when
tubes as long as this are used they have a tendency to zag
when water is out of the beoiler, and they are frequently
found to rise in the middle after the hoiler has been under
steam. This npward movement, however, is not due to the
buovancy of the water but is usually attributed to the fact
that the top of the tube is subject to more intense heat than
the bottom, and, therefore, the metal in the top of the tube
expands more than the metal in the bottom, and, consequently,
causes the tubes to arch upwards in the middle. The reason
why the bottom tubes do this more than the top ones is some-
times stated to be due to the fact that the bottom tubes re-
ceive more heat than the top ones. This appears reasonable
and is undoubtedly the true cause.

PERSONAL.

H. A. Lixtox, formerly with Fuller Bros. Company, New
York Citv, has resigned his position and accepted a position
with Joseph T, Ryerson & Son.

Avpert B, Bowmaw, 720 North Second street, St. Louis,
Mo, has recently been appointed special sales representative
of the Pawling & Harnsichfeger Company, Milwaukee, Wis.,
designers and builders of electric cranes and hoists,
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GeorGE A, KiwzeL, formerly at Lafayette, Ind., has been ap-
pomted foreman boiler maker of the Denver & Rio Grande
shops at Salt Lake City, Utah.

H. 5 Waire, formerly Assistant Manager of Sales of the
National Tube Company, Pittsburg Pa, has accepted a posi-
tion as General Manager of the Detroit Seamless Steel Tubes
Company, Detroit, Mich,

Jorx H. Smvrug, formerly Foreman Boiler Maker of the
American Locomotive Company, Pittsburg Shops, has accepted
a position with the Parkesburg Iron Company, Parkesburg,
Pa, as Boiler Expert.

N. J. Frrznenny has resigned his position as Chief Inspector
of the Bethlehem Steel Company, Scuth Bethlehem, Pa., to
become Superintendent of the Wm. H. Atkinson Company,
Steel Manufacturers, y4th street and Hudson River, Hoboken,
N. J.

Hewry F. Giug, formerly with the Sligo Iron & Steel Com-
pany became associated with the Carter Iron Company on
June 1st. Mr. Gilg's headguarters are at Pittsburg.

J. A, Smay has succeeded H. F. Gilg as sales manager of
the Carter Iron Company, Pittsburg, Pa.

E. F. THrocEMorTon has been made foreman of the boiler
shop of the Waterous Engine Works Company, Brantfaord,
Ontario, Can,

OBITUARY.
T. C. Best, founder and former president of the Master
Steam Boiler Makers’ Association, dicd in Chicago, 111, April
28 Mr. Best was born in Reck Island, T, and began his ap

prenticeship work at Moline, 111, After seérving his apprentice-

T C.

BEET.

ship he worked for about ten years as a journeyman hailer
maker in the States of 1llinois, Iowa, X cbraska and Minnesota
He had charge of the Murray Iron Waorks at Burlington, Ia.,
for four years, and was subsequently connected with the
Marine Iron Works, of Chicago, Ill.; 5. Freeman & Son,
Racine, Wis.; Frazier & Chalmers, Chicago, Ill.; National
Boiler Works' Shop, Chicago, 111, and the Northwestern Rail-

road shops, Chicage, 1. The latter position he resigned in
igoz, in order to take up the work of forming the Master
Steam Boiler Makers’ Association, It was in connection with
this association that Mr. Best became widely known among the
boiler makers throughout the country, as he was its first presi
dent, and for several years editor and publisher of its official
organ Motive Power. During the past four years Mr. Best
has been associated with Joseph T. Rye=son & Son as comn-
sulting engineer

ENGINEERING SPECIALTIES.

Test of Kewanee Pipe Unions.

The illustration shows two Kewanee pipe unions manufac-
tured by the National Tube Company, Pittsburg, Pa. One is
a t-inch octagon union, and the other a 1%-inch round union
These two unions were taken from stock with no particular
effort at selection and were tested in the following manner:
Each union was connected by means of a nipple valve, and
nipple to a steam line. Into the other end of each union was
serewed a nipple on the outer end of which was another
valve. The union connection was then tightened with an ordi-
nary wrench, steam pressure was admitted by means of a
valve next to the main, the outer valve was opened to blow
out the air, and then closed. Close scrutiny was given the
union to be sure that there was no leakage of steam; the
steam pressure was then shut off, the outer valve opened to
blow out the steam, and the union ring was unscrewed en-
tirely from the brass end. This operation was repeated one

thousand times on ecach of the unions, and, it is claimed that
during the entire time neither wnion showed the slightest
After the completion of this test,
cach unien was subjested to the same test which is received
by all pew wnions, namely: that of 110 pounds air pressure
under water, and, it iz claimed, that both unions were also
abaolutely tight during this test,

The foregoing tests were made to show the durability of
the gasketless tvpe of union with a brass-to-iron joint. Where

sign of leakage of steam.

paskets are used with wunions the disconnecting and recon-
necting of the joint an indefinite number of times means that
a4 new gasket must be cut and fitted frequently, imvolving not
only delay but also the feature of an uncertain joint, whereas
a good joint can be oltained with the gasketless type with no
trouble whatever no matter how many times it has previously
been disconnected and reconnected. The hrass-to-iron joine,
which iz a feature of the Kewanee union, is claimed to eli-
minate corrosion which frequently occurs with an iron-to-
iron joint

Universal Shear for Channels, Angles, and Plates.

The need in ship yards for a machine to cut square or
mitred the various channcls and angles required for ship
building purposes has been met by the machine shown here-
with.  While especially built for the Marine Department of
the Maryland Steel Company, Sparrows Point, Maryland,
thiz machine is intended for any class of iron workers, It
15 provided with 3 coping attachment at one end of the ma-
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chine; a plate shear at the other; and two angle shears,
operating at an angle of 45 inches in the center of the frame.
The latter have a capacity for cutting up to 15 inches hy %
inch channels, and 6 inches by 6 inches by 1 inch or 8 inches
by & inches by %-inch angles. The plate shear has a capaci-
ty for 1 inch material. Each shear is controlled by its own
clutch, and the machine may be operated by different groups
of men all working at the same time, and without interfer-
ing with each other. The frame, plunger, pendulums, clutches,
and all parts subject (o shock are made of semi-steel cast-
ings, Hammered steel shafts containing 4 to .5 carbon are
used for the shafts, and the question of lubrication has been
given special consideration. The gears are provided with
long sleeve hubs, and the covers which protect the gears

are bored to receive them. The gears in turn support the
shafts, which have bearing surfaces throughout their entire
length, A patent stop motion is used, which astomatically
throws out the clutch on each shear when it reaches its
highest point. For the coping attachment, which may also
he wsed for punching, the stop mechanism iz adjustable so
that the plunger may be stopped in any point of itz down
stroke, It will be noted by the cut that the plates for sup-
porting the angles aor channels while heing cut are so placed
that they are out of the way of plates while heing sheared as
the latter pass under them. The machine in question weighs
about 23 tons. It is driven by a 25 horsepower electric motor,
and is manufacturered by the Covington Machine Company,
Covington, Virginia and New Yorlk,

il Furnace for Heating Iron and 5teel in Forging.

The Kirkwood 01l Burning Furnace which is made by Tate,
Jones & Co., engineers and manufacturers, of Pittsburg, Pa,
15 uesd in heating iron and steel for forging, etc., in plants
where oil is not regularly used as fuel, The burner is dif-
ferent from any of the other oil burners on the market in
that the oil and compressed air for atomizing are controlled
by one lever, the proportions being determined by tests at
the factory before the furmace is shipped. Once determined
this burner is so adjusted that this ratio of air to oil 1s
fixed and is not left to the judgment of the operator. Since
the proper atomization of the oil is the wvital point in the
successful oil burner, this arrangement is of great value and
is claimed to prevent the troubles which frequently occur with
ail burners through ignorant or careless operators.

The air for forcing the oil 1o the burner under pressure and
for atomizing and oxydizing it, is supplied by a small rotary
blower which is mounted on the floor near the furnace and
may be driven by an electric motor or other source of power.
About 60 euhic feet of air compressed to 25 pounds is uzed

for atomizing the oil; the pressure at the burner being about
20 pounds. The portion of the air blast which furnishes the
necessary oxygen for proper combustion is so regulated, by
the lever just referred to, that the pressure at the burner is
from two to four ounces, The regulation of this pressure
varies the fire from an oxydizing flame to a strong reducing
heat, This gives the operator the exact heat wanted at a
moment’s notice, The burner can be cleaned without dis-
connecting it from furnace and is claimed to be nearly noise-
less in its operation.

A steam jet or the regular shop compressed air supply can
be used for atomizing the odl if desired. In the latter case
sary to cul down the pressure to the
proper amount for atomizing. This valve is supplied with
the furnace if so desired. The burner is set up under an
inclined arch of fire clay at the center of the furnace, the
inclination being from the burner downward 5o that the pro-
ducts of combustion travel down the arch completely en-
circling and filling the inside .of the furnace and escaping
through two vent: in the upper corners on the same side
This is zaid to give equal distribution of the
part of the The furnace 1%

a reducing valve is nec

as the burners.
furnace,

heat through every

lined throughout with the best gquality of fire brick, care-
fully laid, and between the fire brick and the outside metal
wall a thick layer of ashestos is placed. This heat insulation
saves fuel and prevents the air in the neighborhood of the
furnaces from becoming unpleasantly warm.

The otl for this furnace is carried in a tank attached to
the side, the tank being filled from a barrel when necessary
by a small rotary hand pump. For plants having an oil fuel
supply the tank 15 not necessary,

Many advantages are claimed for the EKirkwood o1l fur-
nace as comparcd with coal furnaces, It gives | very intense
and evenly distributed heat and can be regulated with great
exactness, The time required to get the furnace to the pro-
per temperature 15 very much less than where coal is used for
heating. When once the desired temperature is reached it is
maintained without further regulation so that the attention
of the operator can be given entirely to his work. In actual
tests the amount of work which can be turned out with one
of these furnaces is claimed to be from 25 to 35 percent
greater then when using coal for fuel, In addition to the
above advantages there is the improvement in shop conditions
sccured by doing away with the coal dust and ashes and the
smoke from the coal fire. There is practically no smoke from
the oil fire,
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The Lovekin Pipe=Expanding Machine.

The Lovekin Pipe Expanding & Flanging Machine Company
of Philadelphia, Pa., have on the market a machine capable
of expanding pipe ranging from 2 to 16 inches diameter into
flanges according to a special method known as the Lovekin
method, In this method grooves or tool marks are made in
the bore of the flange and the pipe is expanded into the
lange by a process of cold rolling on its inner surface. After
the pipe is expanded to meet the flange, the rolling is con-
titued until the pipe metal 15 “Aowed” or extruded into the
grooves or tool marks in the fange. The tremendous pressure
required in this process increases the circumference of the
pipe, leaving it in a state of compression of the flange or
other containing body, It is claimed that in this way the
union between the metals is so close as to make the pipe
and flange practically one. The pipe remains of a nearly uni-
form thickness throughout its entire length, and, it 15 claimed,
that the quality of the metal itself 15 greatly improved, due to
the cold rouing, tests having showed that cold rolling increases
the tensile strength of the metal about 15 percent. Almost
simultanecus with the process of extrusion the end of the
pipe is flared off by a second set of floating rollers in the
taper head of the Lovekin tool after which it is automotic-
ally faced off with the surface of the flange making a smooth
even joint.

It is claimed that a pipe flanged by the Lovekin process is
strongest at the flange and is, therefore, best adapted to re-
sist vibration and corrosion, should they occur. In the older
methods of threading the pipe into flanges, the thickness of
the pipe at the joint is reduced by at least 30 percent, making
it the weakest point for resisting wvibration, Furthermore,
corrosion is casily started in the threaded joint, Other
methods of securing pipe flanges, such as peaning by a hand
hammer, as is frequently done on copper work, are also
open to the foregoing objections, since uniformity in the
thickness of the pipe it destroyed and it is left with a
rough internal surface that is frequently fAaked.

Where riveted flanges were formerly used the rivets partly
abstructed the pipe at the flange, but the Lovekin method, by
expanding the pipe, actually increases its diameter at the flange,
thereby reducing the pressure at that point.

The machine shown in the illustration occupies a floor space
1o feet g inches by 6 fest 8 inches and weighs 13,000 pounds.

Huxley Bronze Globe Valve,
The Nelson Valve Company, Philadelphia, Pa., have on the
market a bronze globe valve in which the seat is renewable
For this reason whenever the valve leaks it 1s not necessary to

regrind the valve but to simply take out the seat and put in a
new one, which can be done easily and rapidlv. After this
valve has been placed on the pipe it is, therefore, never neces-

gary to remove it on account of leakage, since by means of a

| 7 A 7 L
I
(L

common wrench access can be obtained to the seat for renewal.
The shell of the Huxley seat is tapered and fits the valve seat
tightly. If the Huxley seat becomes cut it is simply necessary
to take it out and slip in a new one, The disc holder will fit
any kind of a disc, either brass, bronze, copper, white metal,
rubber or leather. The valve shown in the illustration is ftted
with a bronze disc,
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Homestead Valves,
Homestead valves, manufactured by the Homestead Valve
Manufacturing Company, FPittsburg, Pa., are being largely
nsed as blow-off valves on stationary, marine and locomotive
boilers. The form of construction which is shown in the
seetional view is particularly suitable for blow-off service,

PATENTED
The opening being straight throwszh the valve allows a
clear passage for the impurities which have collected in the
boiler and must be relieved. In passing through this valve,
the sediment and grit are not forced against the seat as in the
case of some type of valve, but they pass through the valve
without coming in contact with the seat, thus relieving it of
all wear from this source.
just a guarter turn

The valve opens or closes with
By the patent device which can be seen

in the sectional view, the plug is limited to a quarter turn and
locked tightly when closed,  In opening, it is claimed, a slight
jar releases the plug, which can then be turned very easily.

The illustrations alzo show exterior and ingerios
The
made either of brass or iron or of iron bodies with brass plugs

views of

the Homestead straightway valve flanged. valves are

and they can be made with special connections for unusual ser-

vice. They are useful not only as boiler hlow-off valves, but
are nsed as well for high-pressure water, aiv or steam service
al every kind, where pressures from 150 to 5000 pounds per
square inch are nsed

The Columbia Recording Gage.

waste of coal and unsatis-
Unneces-

Uneven boiler pressure means
factory delivery of power L the operating  roomn,
sary variation of pressure also shortens the life of a boiler.
Since the control of the boiler pressure rests entirely with
the men in charge of the boilers, there is probably no better
way Lo secure uniform pressure than by having a means of
keeping a record of the boiler pressure, so that not only can the
firemen see at a glance what kind of work they are dong,
but also the superintendent or owner of the plant can have a

work of the firemen and hold them

reliable check upon the
responsihle for any wastes occurring through large or fre-
fuent The Columbia recording
pape, manufactured by the Schacffer & Budenberg Manufac-
turing Company, Brooklyn, N. Y., 15 designed particularly for
keeping a record of boiler pressures.

variations m boiler pressure.

By stimulating and
compelling conscientions work in the boiler room it keeps
the cost of power down to a minimum and enables the manu-

facturer 1o keep a record of this important item in the cost
uf production,

only for
the
and distribution of gas through the mains in the gas industry ;

The Columbia recording gages can be used not
recording botler pressure, but also for recording How
for recording the height of water in tanks; for recording fan
pressures in mines: or, in brief, for any service wherever
it 15 desired to know that pressures and volumes of steam,
waler, air, gas, ammonia, acid or sulphite are properly main
taimed.

Change of Address.

The Ingersoll-Rand Company, New York, announces the re-
moval of its Chicago office from the Old Colony building to
the Peaples Tias building.
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SELECTED BOILER PATENTS.

Compiled by
DELBERT H. DECKER, ES(. Patent Attorney,
Loaw amp Trust BuiLmnwg,
Washington, D. C.

Readers wishing copics aof patent papers, or any further information
regarding any patent deseribed, shoold correspond with Mr. Decker.

948,621, FLULE-POINT AND ITS ATTACHMENT TO FLUE-
SHJ'-J'-_J- ll‘-‘ CHARLES 5 COLEMAN, OF SPOKANE, WASH.,
ASSIGNOR T RAILWAY IMPROVEMENT COMPANY, OF
h"':_]k-’\NJ'-. WASH., A CORPORATION,

Claim,—The combination, with a flue-sheet having an opening tapered
ar enlarged from the inside outward, of a Aue-point baving double the
ardinary thickness of the ordinary Aue and provided with a lathed-off o
redweed portiom at its outer un.il. the =amc Wwrminating in a concave
annular shoulder, and a soft metal gasket comprising a eylindrical body

and a thickened Wead or roll at one edge, which gasker iz interposed
between the reduced and shouldered postion of the flue-point and the
adjacent portions of the Auesheet, the voter ends of the Auepoint and
gasket being turned outward and beaded on the Aue-sheet, One claim.

949,162, LOCOMOTIVE ASH.-PIT. OTTO SPAETH, OF CHI-
CAGO, ILL.

Claim 1.—~The combination with the ash pit of & locomotive, of a
draft tube extending from the rear thereof and having a forwardly pro.
jecting rl'!nut_h located under the ash it and su ple_m::n.tal side draft
tubes projecting forwardly from each side of the ash pit. Two claims,

48,0157, LOCOMOTIVE ASH-FAN. HARRY A, HOKE, OF AL-
TOONA, PA.

Claim.—In a locomotive ash pan, the pan body having an open bottom,
g vertically swinging dumping bhottom plate a:rr;mgeﬂ within said apen
bottam and provided with eccentrically gi:pnsrd pivot journals journaled

in the sides of the pan body, a holding lever rigidly fitted to one of said
pivol journals, a releazable locking device for the free end of said lever,
H-iﬂd a fixed stop arranged in the path of movement of said lever. Omne
laim.

149,702, MEANS FOR RETAINING HEAT IN STEAM BOIL.
(E_.‘];:.%.ﬂln'kilLLlﬁM CHARLES CLARKE, OF SHELBURNE, ONT.,

Clorim.—The combination with the boiler having the Aues and smake-
box: of the clasure body arranged and mowvahble in the smoke box, and
extensible rods interposed between the closure bedy and the outer ond
wall of the smoke box, and respectively comprisng a member having a
lateral head in which is a longitudinally disposed threaded aperture, and a
=frirw bearing and adjustahle 1t>ng:ilud1|‘nallr through said aperture.  Chioe
clalm.

049,003, THOMAS BARROW, OF DAVEN-
FORT, TA.

Cleim 1,==The combination with a hoiler, its setting, circulating tubes
anid hand-holes at the front and rear ends of =aid tubes, of separated
chambers between the rear of the baoiler and its setting, one of said

STEAM BOILER.
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chambers being open to the fire while the other is closed 1o the fire, the
hand-haoles at the rear ends of said fubes apening into the latter chamber,
Twelve claims

B 95E,  STEAM BOILER. THOMAS F. DOWNEY, OF CHI-
CAGL, L.
Claiss 1.—The combinaticn, with a Scotch hoiler having a large flue

in the lower part thereof and a plurality of small fHues in the upper part
thereaf, of a furnace located in front of the lower part of the hoiler
and communicating with the large Aue, & exlindrical shell extending from
the upper part of the bailer to a pesition over said furnace, certain of
the small Aues being extended through said shell, & water leg at the front

=t :

end of said shell, a fat series of water tobes connected at the rear ends
with the front tuhe sheet of the Scotch boiler abowe said large flue, said
water tubes being connected at their front ends with said water _'Iv:gr said
tubes supporting the top wall of the furnace, means establishing com-
munication hetween the rear ends of zaid Aues, and a smoke outlet for
the forward ends of said small Auves. Two claims.

BE0,005, LOCOMOTIVE. WILLIAM MOSLEY, OF ST. PAUL,
MINNESOTA, . y ] ¢

Ciaim 1.—In a locomotive, & baoiler, a smoke chamber associated with
said hoiler having a smoke outlet, a valve in said outlet, an exhaust
nozele hawing its orifice in said chamber, a petlicoat pipe above sand
nozzle, a reducer co-operating with the orifice of said nozzle, and means
far si.multan:uu:li operating said valve and reducer; whereby after the
valve is apened, the reducer can be moved to modify the exhauvst issuing
from said nozzle. Two claims.

980,208, STEAM GENERATOR. LUDWIG T. KUEHL, OF CHI-
CAGO, ILL, ASSIGNOR TO GEORGE L. ]. KUEHL, OF CHICAGO,
Claim 2,—The combination, with a steam generator proper, of means
for generating the required heat, said means including a burner adapted
to hurn hydrocarbon fuel, and a brick E_.tHII'IE for the haoiler proper,
there heing in said brick setting a combustion chamber; a Aaring passage

ante said combustion chamber; a bafle plate above said flaring paszage:
front, and =side passages leading from said combustion chamber around
said hafflte plate, a crescent-shaped passage underneath the hoiler proper
and & vertical passage on the hack of said bhoiler, Three claims,

61,069, STEAM EBOILER FURNACE, JAMES ARCHIBALD
FORSYTH, OF ATLANTA, GA.

Cleim 2. —The combination with a boiler fire-box having a grate, of an
arch therein above the grate having a transverse opening, and passages

i_
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extending from said openung to the outer end of the arch, and apening
!|.:|l:_r-.|:'hrn'.|p:h_ said passages being arranged in pairs, the members of
which merge at the transverse opening, and extend divergingly there-
from, and & liguid fuel burner mounted in the arch, and discharging
into the passages. Thres claims.
115;‘&55“. HEATING DEVICE. CHARLES FORTH, OF BOSTOMN,
Clpim 4,—In combination with a fire-box, a water heating casing sit-
uwated therein and comprising two communicating water legs extending
across the fire-box and dividing the same inte a front chamber or fire-

box proper, a rear combustion chamber connecting  with the fromt
chamber at the top, and an intermediate air chamber communicating at
itz top with the front and rear chambers, and means for the admission of
air to the pir chamber. Five claims,

850,582. COMPOSITION FOR PREVENTING SCALE IN BOIL-
ERS. ADOLFO MARTINEZ URISTA, OF MEXICO, MEX,

Cloim 3.—A composition for removing the scale from the internal
surface of boilers, consisting of a8 mixture of twenty parts of the
aleohel commingled and united extracts by distillation of ramie, tobacco
nopal, ncutleth, agave, and amaryllis, respectively, with eighty parts o
water all in liguid measure, Three claims.

951,480, STEAM GENERATOR., JAMES M. LIVELY, OF NEW
YORK, N. ¥., ASSIGNOE TO WILLIAM DE L. WALERIDGE, OF
NEW YORE, M. Y.

Claim 2—A steam generator comprising a fire-box, a vertical fAue
boiler thereabove, a water chamber surrounding the fire-box, a steam
dome above the botler and in connection therewith, and pipes leading
from the chamber to the bodler and from the chamber directly to the
dome.  Seven claims.

gs0,682.  STEAM BOILER FURNACE. WILLIAM JEFFERSON
ELLIS, OF ANDEEWS, N. C.

Clasm 1.—The combination with a steam boiler having & furnace ar-
ranged thereunder, of an avxiliary boiler arranged in front of said
furnace and having & combustion chamber extending throughout its
length and opening at cne end into said furnace, & firc-box substantially

surrounding said beiler and communicating with the combustion cham-
ber throuwghout its length, circulating pipes connecting said auxiliary
boiler with the other bmler, and a pe conmnecting the steam space of
said awxiliary hoiler with the dome of the other boiler. Twa claims.

945,070, RENEWAELE GRATE-BAR LEAF. THOMAS 8§,
JOHNSON, OF SCRANTON, PA., ASSIGNOR TO SCRANTON
STEAM PUMF COMFANY, OF SCRANTON, PA.

Claim 1—In combination with cross bars having openings formed
therein, grate bar leaves consisting of a shank I-shaped in cross section
received in said openings of the cross bar, a head on each shank havin
an arcshaped outer face, the under side of the head ends and sai
outer faces meeting to form cutting edges, and fingers projecting in
spaced relation outwardly from each side of the heads, said fngers belng
arranged in staggered relation. Twao claims,

061,474, ACTUATING MECHANISM FOR AUTOMATIC
STOKERS. JTOHN R. FORTUNE AND HAROLD 5 WELLS, OF
DETROIT, MICH., ASSIGNORS TO MURPHY [IRON WORKS, OF
DETROIT, MICH., A CORPORATION OF MICHIGAN

Claise 2.—In an aotomatic stoker, the combination with feeding
maechanizm and a rock shaft for actuating the same, of a reciprocable
actuating bar, and means for transmitting motion from =ad bar to said
shaft comprising a rack on the bar, a gear scgment engaging the rack
aned having a laterally extending arm, a lever mounted upon the end of
the shaft to turn thereon and provided with a longitudinal slat, a con.

necting rod pivotally attached at one end to the arm of the segment and
provided with an eye at its opposite end, a bolt engaging sai% eye and
the slot in the lever, a pawl pivotally attached to the lever, and means
on the shaft engaged by the pawl to canse the shafi to be turned by the
turning of the lever. '.Fh'ree elaims.

B#4E. 873, TUEBULAR STEAM ECILER.
OF NEWTON, MASS,

Claim 2.—In & tubular steam boiler, 8 set of tubes and a pair of tube
plates to which said tubes are connected at their opposite ends, and a
cantinuous non-corrosive metallic eovering having a high melting point

STERLING ELLIOTT,

t

i

united to both the exterior and interior surfaces of the tubes and to
both the exterior and interior surfaces of both tube plates, and forming
Iintegral fillets around the tubes at the junctions thercof with the tube
rlate, Three claims.

948.068. MEANS FOR FPREVENTING THE CORROSION OF
THE INTERNAL FARTS OF BOILERS DUE TO ELECTROCHEMI-
CAL ACTION. PEREGRINE ELLIOTT GLOUCESTER CUMBER-
LAND, OF S5T. KILDA VICTORIA, AUSTRALIA.

Cloim.~—=The romhbination with a boiler having a plurality of flue
tubes, of a plurality of metallic electrodes disposed within the boiler
hetween the tubes and engaging the water in the boiler, means for re-
movably and replareably Im_ din tl1¢_:'|e:tmdes within the bl:_:i'l:r and
including devices for insulating the said electrodes from the boiler, con-
ducting means insulated from the boiler and electrically connected to
the electrodes, and ¢ source of electric current connected to the said
conducting means and the shell of the boiler, the electrodes constituting
anodes and the hoiler shell forming a cathode, the metal strocture com-
p;r;ig-ing the boiler heing brought into parallel and the corrosion or decom-
position effected upon the metal electrodes. One claim.

053,062, FASTENING FLUES TN STEAM-BOILERS, FREDER-
ICK SCHMITT, OF 5ALT LAKE CITY, UTAH.

Clgim.=In combination, a boiler flue having an internal thread of
a certain character, a flue sheet having a hole with a thread of a
different character feom that of the Aue, a flue sheet bushing screwed
imto said hole, said bushing having its outer end beveled, a space

T

being formed between the Auwe and the bushing, and a safe-end
serewed into said threaded end of the flue and having a Hange spaced
from the end of the flue and abutting against the said hev:lrg bushing
-:Fq. the latter space communicating with the aforesaid space. One
claim.

w|a5E BOILER-PATCH.
SAILSEURY, MARYLAND -

Claim.—The combination with a boiler sheet having an opening therein
provided with bheveled edges, of a plate shaped to fit said opening

_'_‘—\_l—._-__‘—|_—-—.__‘—\_n_|

FREDERICK STRATTMER., OF

L B - - L R R

oY

with its edges beveled to At the beveled edges of the opening, the
edges of said opening and =said patch having remstering recesses
formed therein and serew plugs operable in sald recesses to Secure said
patch in position. Chne claim.
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The illustration shows a 350-horsepower watertube boiler of
the Casey-Hedges type. This boiler is made with one or twao
drums as the purchaser requirez. The water legs are thor-
oughly braced with hollow stay-bolts of large area, and are
50 constructed as to form the strongest part of the boiler.
The water legs are ample in size to contain a large volume of
water, and to permit free circulation ; the latter 15 a very im

1910

CASEY-HEDGES WATERTUBE BOILER.

FLETCHER.

15 parallel with the tubes. The lower bank of tubes iz com-
pletely surrounded with fire-tiled casing, with the exception of
a portion of the rear end, forming a Dutch oven furnace, thus
insuring complete combustion and a practically
hoiler

Economy in fuel consumption is one of the most important
features claimed for this boiler, and the claim zeems to be

smokeless

kbt W
bR b O

A50-HORSEPOWER CASEY-HEDGES WATERTUNE BOILER

portant feature in the steaming qualities as well as in the life
of any type of boiler, and particularly in watertube boilers. As
can be szeen in the photograph, the rear leg is increased in
width from the center down to the bottom, allowing a larger
area at the bottom for any aceumulation of mud which may
accur when impure feed water is used. This is a feature of
conetruction which is typical with this boiler, and 15 claimed to
possess great advantages.

The hoiler iz so baffled with firebrick that the fow of gases

borne out by the experience which users have had with it. The
furnace arrangement not only nsores a smokeless chimney

but results in a conziderable saving in fuel.
The demand for this type of boiler is 2o great that the manu-
facturers are working their large boiler shop to its full capacity
working both day and night. Besides this type of watertube
hoiler the Casev-Hedges Company manufacture a large num-
ks and stacks of all kinds.

ber of boiler tanks The factory is
located at Chattanooga, Tenn.
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FIRE-BOX.*

BOWERSDX.T

The question of fire-boxes is one that volumes could be
writtén on, and the subject of WIDE FIRE-BOXES that
will be up for discussion at our convention, is a question that
concerns a majority of the railroads,

The railroad 1 am connected with, the Toledo, St. Louis &
Western, have thirty engines with the wide fire-boves, and it
it mot an unusual thing for the boiler foreman to ask you to
hold an engine for a patch or a few staybolts on this class
engine, just when vou want the power worst, While we
have eliminated our staybolt trouble to a certain extent by
applying the fexible staybolt, therc has been nothing in-
vented as yet to stop the cracking of the fire-hox sheets.

As a comparison between the wide fire-boxes and narrow
ones, we have ten engines with the narrow fire-box, carrying
200 lbs, of steam, the same pressure is carricd by the engines
with the wide fire-boxes. These engines have heen in service
for seven wears without a patch in the fire-box, while the
thirty engines we have equipped with the wide fire-boxes, each
have from one to four patches. The majority of our hoiler
failures are on engines equipped witht the wide fire-box, as
this class of a fire-box cannot be cooled down without starting
the fues to leaking, on account of the contraction and ex-
pansion.  Also the cost of maintenance of the wide fire-box
ig more than double the cost of maintenance of the narrow
fire-box. During the previous year we renewed 402 stavbolts
in ten of cur large engines equipped with the narrow fire-hox,
while we renewed 1,025 stavbolts in ten of our large engines
equipped with the wide fire-box in the same length of time, a
total of nearly four times as great, A narrow fire-box engine
coming off the cinder pit, after being put in the round house,
does not require near as much attention to the fire-box as
one of the wide fire-box engines, which naturally means a
greater cost of maintenance, My experience has shown me
that there is but very little difference in the fuel and water
consumption between the two classes of fire-boxes,

Mo doubt every general foreman who has wide fire-boxes
to contend with, will agree with me regarding the repairs
and maintainance of fire-boxes of this class. As I could go
on writing enough to fill a book, [ would prefer to have an
opinion of the general foreman at the convention reparding
thiz topic.

ABSTRACT OF PAPER READ EY E H. 0, oLsont

In writing a paper on this subject there are many things to
he considered, such as saving of fuel, cost of repairs, the con-
ditions wnder which the engines are to he worked, and size
of engine,

When comparing the two types of fire-boxes it is of the
utmost importance that the locomotives shall be used wnder
the zame conditions, and be the zame size; but as a general
rule the engines with the wide fire-box are much heavier and
are expected te handle a greater tonnage.

Long before locomotives had reached their present enor-
mong size and power, it was found that the ald style of narrow
fire-hox would not give sufficient grate area for what was
supposed to be the economical combustion of fuel. The idea
was formerly held that the higher rates of evaporation were
obtained with slower rates of combustion and with larger
ratios of heating surface compared to grate area. It was not
considered economical to burn coal at a higher rate of com-
bustion than 75 pounds per hour per square foot of grate
gurface, That this idea is no longer univerzal iz shown from

* Paper read before the Intermaticnal Railway General Foremen's
Asgociation, Cincinnati, May, 1910

¥ General foreman, T., 5t L. & W. R. K.

1 Foreman machine shop, T & 1. R, B. Co., Twa Harbors, Minm,

the fact that narrow fire-boxes burning 180 pounds of coal per
square foot of grate area are considered economical by some,
This is made possible on account of being able to maintain a
deep fire in the deep, narrow lre-boxes so that little chance
for an excess of air to get through the bed of fuel and
decrease the efficiency of combustion. But there is ne doubt
in my mind that a wide fire-hox gives better results in foel
econcmy that the narrew on account of the greater grate area
compared with the heéating surface than can be had with the
narrow, providing the wide fire-box 15 deep enough so that a
good body of fire can be maimntained at all times, a wide fire-
hox of the same depth in front as the toboggan fire-box, or
not less than 36 in, under the flues, is not an impossibility, and
would probably give better results from a firing standpoint
and also cost less 1o keep in repair, but if the wide fire-box is
ton shallow it may not be economical in fuel on account of
holes being torn in the fire and too much cold air admitted,
reducing the temperature of the gases and interfering with
proper combustion, and in this case, there is no question but
that the cost of repairs is greater, caused by the thin fire
allowing the cold air to come in contact with the flues and
side sheets, causing leaks and cracks due to the variation inm
expansion and contraction,

As a pgeneral rule engines with wide fire-boxes are much
heavier and handle a larger tonnage, which apparently in-
crease the cost of repairs. This should be considered im
comparing the wide with the narrow fire-boxes, and therefore
the repairs and also the fuel should be fipured on the tonnage
hasis.

One the Duluth & Iron Range road we have engines with
the narrow and engines with the wide fire-box, and the
engines with the wide fire-box have required more repairs
than those with the narrow, although they have shown better
fuel economy. This zaving of fuel will more than pay for
the extra expenze of repairs, especially if the cost is figured
an the ton-mile basis,

In conclusion I may say that if the wide fire-box iz con-
structed and proportioned right it is superior to the narrow
fire-hox,

Economy of the Brick Arch.

At the recent Master Mechanics’ Convention, Mr. D. R
MeBam, superintendent of motive power, Lake Shore &
Michigan Southern, made the following statement regarding
the use of the brick arch:

“I have siood uwp on the Hoor of this convention in past
vears and said that it was impossible to maintain a brick arch
in @ modern locomotive. T believed it at that time, but vears
of experience and conscientions work on the part of motive
power organization have convinced me that T have been wrong,
and, speaking for the New York Central Lines, where we have
good water and bad water, and all kinds of conditions to con-
tend with, and some of the heaviest power in the United States,
I want to say that the wse of the brick arch is not only pos-
sible but very necessary in order to get the proper economy
and efficiency out of the locomotive, [ believe sincerely, and T
think there are men in the meeting now whe can produce fig-
ures to show that the proper installation and maintenance of
the brick arch in the modern hoiler to-day will zave at least 1o
percent, and that ought to be worth gpoing after.”

The Steel Corporation has increased the wazes of its 200,
oot emplovees an average of 6 percent, the added expenditure
for this purpose being about $o.000000 a year. It has also
declared against Sunday werk and in favor of giving em-
plovess in ite manufacturing plants at least twenty-four hours'
comtinuons rest each week,
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FINISHING STAYBOLTS AND STRAIGHT AND TAPER
BOLTS FOR LOCOMOTIVES.®

BY €. K. LASSITEE Y

The locomotive hoiler of average size contains about 1,500
stayholts, the number varying from 1,200 in the smaller sizes
to 2000 or more, in the heavier types. They vary i length
from 4% inches to 1014 inches for the water-space bolts, which
constitute about 75 percent of the total number, to about 28
inches for the radial and crown bolts

Prohably no part of the boiler is subject to more destructive
conditions than these little staybolts.  The most zerious
straans are those due to expansion and contraction of the
inner sheet, This is especially true of the side or water-space
stays, which are comparatively short and have very little
flexibility.

The material used is a high grade of refined iron, close-
grained and tough. The pitch being very important on ac-
count of entering the second sheel, these stays were formerly
cut to length from the bar, drilled for centers, and threaded
on engine lathes, The center drilling was wot alwavs con-
cetitric and considerable time was required to center the
rotgh bolt so that a good thread could be obtained, This
method proving too expensive, bolt cutters were used for the
work, but the resultz were not entirely satisfactory, Tt was
difficult to cut the threads full and smooth with one paszage
of the chasers and the second paszage was taken at the
sacrifice of pitch, as well as of time, because there was not
enough material to remove to carry the chasers along prop-
erly. The introduction of the lead screw in holt cutters
brought about a wvery considerable improvement in  pitch,
but still there was trouble in getting the thread smooth for

FIG. 1,—PFLAIN AND CONCAYE SJUARL EXD WATER SPACE STAY

the reason that the chasers were not always as accurate as
the lead screw, under which conditions the thread would be
rough or torn.

About thirty yearz ago the idea was conceived of con-
caving the bolts or reducing them in the center below the
raot of the thread, the object being to provide Aexibility to
compensate for the expanzion between the inner and the outer
sheets. Laboratory tests showed that a bolt reduced in the
center would withstand about twice as many vibrations before
breaking as one on which the threads were left straight for
the full length. For many vears it was the accepted practice
to reduce a bolt in diameter on engine lathes after it was
threaded in the bolt cutter and drilled for centers,

In 1900, Alonzo Epright, an engineer in the employ of the
Pennsylvania Railroad, designed machines which were fully
automatic in that they made from the bar, threaded and con-
caved, all diameters of side stavs up to ten or eleven inches
in length, The anthor has no knowledge of the production of
-_*P'_a. r read hefore the American Society of Mechanical Engincers,
June, 1910,

1 Mechanical Superintendent, American Locomotive Company, Rich-
maond, Va,

these machines and, therefore, can make no comparison of
costs,

The vertical tvpe of machine for threading these bolts
was used to some extent and it seemed that if the proper
chaser could be made the hest results would be obtained
from this type of machine hecanse the weight of the head
would assist the chaser to give an accurate pitch. In the
horizental or bolt cutter type the chaser must carry along
the vise and carriage to the detriment of accuracy in the lead,

Fia, 2. — TURMNING OR REDUCING TOOL.

Also, the How of oil would assist in washing away the chips,
which were troublesome in the horizontal machine, Further-
more, the vertical type of machine iz more convenient to
operate, one man attending six or eight spindles with ease,

After a great deal of experimenting a die head was develop-
ed in which, with chasers properly ground, the limit of ac-
curacy of o.o1 inch in 8 inches can be maintained without the
use of the lead screw, which is more nearly a perfect pitch
tl_tan many staybolts taps in daily use. Where a praper lubri-
cant i3 used a very fine, smooth thread can be obtained at
a uniform cutting speed of 2o feet per minute.

The turning or reducing tools are shown in Fig. 2 the
cutting points being wvisible at the center, back of the chaszers.
To these tools are attacked the crossheads KK, which are
actuated by profilers or formers passing through the spaces
LL, over which the head is drawn by the chaser, the stayholt
acting as a lead screw.

The stay-bolt threading machine is shown in Fig. 3. The
several die heads are attached by small rods to straps passing
over the pulleys on a shaft at the top of the machine, The
operator grasps one of the strap handles with his right hand
and, by the aid of the rotating pulley over which the strap
passes, raises the die head until it comes in contact with the
bracket which closes the die. With his left hand he places
the squared end of a staybolt in a holder underneath the die
and allows the head to drop until the chasers hegin to cut,
when he moves to the next die head and repeats the operation,
By the time he has placed all the heads in operation, the first
holt is finished, the die having dropped automatically when
the threading was completed.

In Fig. 3 the dic head at the right is shown raised suf-
ficiently to insert the staybolt in place: the next at the left
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15 just beginning to thread the balt and the two other die
heads are in sill lower positions.

A comparison of costs by the two methods, taking a 7%2-inch
side stay as an average length, would be about as follows

FORMER PRACTICL

Threading-in bolt cutter, wsually taking two cots al

o TR ol 4 | Fo40
B, 10 T | -] Y SR RPN 1 i |
Concaving or reducing on engine lathe . ....ooovvieie. 075
Cost per hnndred” oco . o s s $1.37
PRESENT PRACTICE
Present cost, threaded the entire length or threaded
and concaved for all sizes and lengths, per hunderd  $o.13

Using the average number of stayvs, a saving of labor cost
of $18.60 per boiler 15 oltained with a mimmum of rejected
SLAVS.

METHOD: OF DRILLING STAYDBOLTS.

The telltale holes which are drilled in the stayholts have
been the cause of considerable expense and ammoyance. Some
rallroads drill them after the stays are placed in the boiler,
with pneumatic hand drills.
danger that the hole may not e central.

Under these conditions there is
It aften happens
that the drill runs throungh mnto the water gpace or is hroken

BTAVHOLTY THHEAI NG

MACITINE,

In cither case it 15 pecessary to remove the

Sometimes the holes are drilled on

off m the hole
BLoslts and pur in others.
a vertical drilling machine before being placed in the boiler,
drills 15 large, ;|1...-r;|.gi|1_1:‘
cach means o

Even then the hreakage ol
tor the Dotler, and

Yery
about sixteen Liralen drill
stavbolt thrown away,

An antomatic machine has been devised for drilling these
hales before the stay is placed in the boiler. They are fed from
a hopper and amtomatically centered in pasition for the drill,
When the hole 13 hored alwowat one-thivd of the <’||,"||1||I the
drill is withdrawn and the holt is carried forward in the turret
mechanism which holds it to a second and a third dreill, com-
pleting the hole. Each drill is oo inch smaller than the pre-
ceding one, providing for a minimum of friction and a maxim-
The holes are of uniform depth
and in the holt,  The average breakage is
about three or four drills to the boiler

um of clearance for chips.
center of the

COMPARIZON OF COSTS,

Dirilling in the boiler, per hundred (to which should be
added the cost of replacements. .. ..c.oooioiaiaa, Fo.00
Dirilling  wnder  drill press, per hondred  (to which

shonld be added cost of dreills and waste of material

AT NABREE i e e e e e R T R T 045
Dirilling in the automatic machine, per hundred (with

the minimum number of broken drills and bolts de-

stroved ) | e R A e e P

METHODS OF FINISHING STRAIGIET AND TAPERED BOLTS,

The usual method of funshing straight and tapered bolts
for locomotives was to drill {or centers, place in engine lathes,
face under the head, 1urn the body taper, turn the part to be
threaded straight and to proper size, face down the thread end
to length and shape, leaving the center intact, test and file
to aceuracy, and cut off center ]lllil'|1._ after which the bolt is
ready to b threaded in the bolt cutter and to have the hexa-
gon head changed o any special shape desired.

About 188, S, M. Vauclain, Mem, Am,. Soc. M, E,, designed
and used a turning head in connection with a vertical machine
for bolts up to 12 inches long. Under rights obtained from
him the Pennsylvamia Railroad placed an equipment of this
kind in its Altoona shops and that i= the only railroad known
to the author wsing other than engine lathe methods in finish-

g holts,

Az a great many straight and tapered bolts used in loco
matives are 12 inches to 20 inches in length and even longer, it
Decame necessary to design for this work a turning head
which would handle taper bolts up 1o 18 or 2o inches in length
and up to 134 inches diameter of thread, and straight holis
in any length up to 27 inches and up to 274 inches diameter.
It may be quite possthle to go bevond these dimensions should
the specifications require, These requirements have been met
hy a special machine of the vertical, multiple-spindle drill type,
with which is used a special cutter head shown in Fig. 4. This
head is the real or essential means of producing these halts,
either straight or taper and cvlindrically true to the axiz, the
machine heing simply a proper means of driving and feeding
the bolt during the turning operation,

The cutter head consists of a retaining shell of cast iron,
the bore of which must be round and straight ; six segments,
three of which are rigidly fastened to the shell, the other
three having a limited amount of freedom and being fastened
in place by a taper key with an adjnsting screw located in
the center of the radins with a bearing on the shell ; and three
blades, alternating with three guides, placed between the seg-
ments and backed up with taper kevs and adjusting screws.
The taper keys, in conmection with a certain amount of taper
on the blades and guides, have sofficient movement to pro-
vide for alout one-cighth inch adjustment for re-grinding of
the Dlades, or with the =ame amount on the suides, one-quar-
ter inch i diameter of Lolts
an aceurately ground plug gage of the size that it is desired
tee furn the bolt 15 placed centrally in the head, the hlades and
guill-:;‘: can be adjwvsted to their proper position, The three
lonse segments are then forced forward by the taper key,
clamping the hlades and guides rigidly in their proper work-
ing position,

The cconomical use of this method of turning balts, par-
ticalarly in the railroad shops and locomotive works where
laper halts are I:Lrgr]_'.' 11:~'l."l.]. g |'l.'--i|,ﬂ||_"; a 4:'||;|_1|g|;' of '-'}'Sf(‘l'l'l.
The wsual practice, cspecially on 1'|._"|'|;1ir work, has heen to
carry in stock only standard sizes of forgings, though in some
cases the more common sizes were placed in stock Anished.
With the engine lathe located near the locamotive being re-
paired, the holts were fitted to the hole after the least possible

[t will readily he scen that when



TE)TEn

Jury,

THE BOILER MAKER

197

amount of reaming had been done that would clean up the
hole.

The improved syvstem contemplates the turning, facing un
der the head, and placing in stock of standard sizes in lengihs
of 6 0, 12, 15 and 18 inches, and varving in diameter under
the head hy thirty-seconds of an inch. Stock may be kept
in sixty-fourths of an inch if desired, but very few holes will
be found which require less than thirty-seconds of an inch
to clean up,  In fact, the chief reason for carrving the inter-
the hole when it cannot be
cleaned up within the mext thirty Standard reamers
with collars or marks to indicate when I,ht;}' have
been driven to the required depth,  All bolts have standard
hexagon heads conforming to the thread diamter,
with relation to the length and the
head, and the stock size next longest 1s
used.  Under these conditions not more than 3 inches must
be cut off to bring the holt to the proper length, The stock
biolts are then taken to the bolt-altering machine, which is a
couipped with collet chucks and

mediate size wonuld be to save
-second,

are used,

Bolts are specified

diameter under the

quick-actimg hand machine

HEAD AR

ATTACHMERNTS

FiG L, —CUTTER
split bushings for the various diameters of the bolts. The
end may be cut off to the proper length and turned for cotter
pins, and the head changed to counter sink, hox head, button
head, or whatever may be reqguired, After threading on the
bolt cutter, the bolt 15 ready to drive in place without further
fitting.

A comparison of costs by the two methods, taking a 1ig-inch
by g-inch bolt 4z an average would he about as follows:

ENGINE LATHE PRACTICE,
Cost per hundred
Drilling for centers. ......... 5 o022
Tuenings in, fathe: s mmai e nsvsiinrrlanier Rty
Alteciny im lathe. .. cooo v i o i BEED 100 350
A ol e e iy (e e L SR NG Uyt s e B T 0.22
Gttt ol el e r: proTn R b e i e B o010
FRESENT TRACTICE.

[’r|i|'|1_i|1g L i e ] e e L IR L o o

Turning by the method deseribed. ........... vee 45
Cutting off and changing points amd heads w |1| re neces-

sary on the Dbolt-altering machine 2040 to obo
Threading in the Dolt cutter, 022

A device is now being perfected by which the threading can
be done automatically at the same time the turning is done,
This not only eliminates the bolt cutter charge of $o.22 per

miiform  thread absolutely in
with the facing
minection with a nut faced

assures a  fall,
hoady of the halt
When nsed moo

hundred, but
with the
under the head,
square with its thread the most satisfactory halt is abtained

A combined turning and threading device implics a maodi
under-

line anel EILHE R

cutter head previcusly described,

a die head of special construction.

fierd form of the
neath which iz attached

TARLE OF STOCK 51ZES
Snowine Eour Tureapen [mawerers oF BoLlts axn Trorv-tao DIAMETERS
Uuper i Hean,
'l | cliameicr, A a4
Diiameters under head M | Ry | Fim e ! = T ™ 1
]..i'ng"h under 'ru..lrl 5] i} & 6| & i [ i}
; E '] b 9 H
Thread dinmeter [ 1%
[hiameters unces head Pz | 1V | B [ s | 18 | B | e | By
Length undber head. i} [ [ 1] i i | [i} a
i ] i ] H ! i
12 12 12 12 12 12 12
15 143 15 15
1 18
|
Thread dinmeter. X 1y Is
Diameiers umnder head. . | 1% | P | 1049 1% | 189 | P | 189 | 1%
L-. ngth 41-In.r I:i.--.ui [+ i a i [ 1] 6 | i
L ] ] k] 1] 4 '] ¥
12 12 12 12 12 13 12 12
15 15 15 15 15 15 15 15
18 15 1= 15 | 1= I8 1% 18
Threwl diivmeler. { LR 1%
Dhamcters under head I | 1090 | 1080, | BB | 1 Vg ; Iy | 155 | 137y
Lengih under hesd |2 12 1 13 | : o
1h 15 15 15 | 15 15 15
Is 1= 1% 15 1K | 15 1= 15
This ¢hie head is carried on four or more vertical rods or

guides which are attached to a ring 1o which the cutter head
15 fastened,  Provision is made for squaring the die head with
the cutter head at the time it hegins cutting the thread, and
at the same time antomatically placing the die head in a
position where it is free to move in a vertical plane up or
down in exact proportion to the differcnce between the feed
aned the pitch of the thread to he cut. An antomatic knock-
ot 15 provided which opens the die head aml passes to one
side, allowing the threaded halt to go throvgh to any length
within the feed of the machine. Under these conditions it
will be seen that so long as the length of the thread to be
cut is the same, the length of bolt to be tarned is immaterial.
The device is very simple in its construction and does not eall
for a skilled mechanic to adjust or operate it

SUPERHEATERS FOR LOCOMOTIVE BOILERS.*

In the last 25 years, steam pressures on locomotive boilers
have been gradually increased from rgo to 225 pounds work-
ing pressure, The result hag been that the cost of boiler re-
pairs has been very much account of the