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and properties of . .......... ...

T_'mmplnymtm conference held in Washing-
Lon i 4% 8
Lnﬁrtd pressure ‘-’i‘m]! boiler codz for.
Uniform hoiler construction in United htaw.—-
Welding, autegenous, practical application of.
Welding, autogenous, reporl 68 . cooeeiirr -
Welding, eleetric, report on L .. cn e iy
Welding of bnilers

ENGINEERING SPECIALTIES

Ingersall-Rand

Air compressor, belt-driven,

Company . ....ccacs EE e e

Mir wvalve, pressure :r:llu:'d. Cleveland Poeu-
matie Tool Co, e 8 S AP Ok e
American Boiler Appliances Co.: Protection
ferrule for hoiler tubes ..... R
vingdex, Ine: fending ang!r-. anid  other
siTietara]l SRBPER e i s e s b r e b s
Angles, Lending, and ather structoral shapes
LT 1 S e S B
Are welding  lead, semi-automg treneral
78 [ o | | e e S AN ]
Automatie boiler eleaner,  Automatic Boiler
Cleaner O, Juswaaesd 5 TR
Automatic collapsing  tap, N J‘ r-na] "|l:1'l'lt
COMPMITY. = ocp m s rie o 5 b S0 5 enmpes ars A
Automatic fire alarm. Tyrepne Mfg. Co.. ..
Automatic starter for squirrel cage motors
Cutler-Hammer Mfg. Co. . oociiviiina -
Baird Preumatic Tool Company : Stayhale

cutter adapted for riveting, .... R
Barnes Dirill Co.: Selfi-siling gang drill. ...
Liath, John and Co.: Drevelopment in rough

ing and fAnishing taps
Belt-driven  air compressaor,

Ingersoll-Rand
Lamipany Ty I e N e L
Bench drall stand. Hlm.k & IJ::EH Mig. l.u.
Bending angles and other structural shapes:
Amplex, Ing,
Bluck & Ddecker Mig, Co.;
Black & Pecker Mig.
bench ws=. ...... ey
Blower for forced draft or \'ent:lalmg SErvVice.
Coppus Engineering & Equipment Co.....

Beneh drill -I!:u1r.1
Uiz Drill adapted for

Bailer, for locomotive cranes.  Induostrial
Worls Sl e A T

Bailer tubes, ferrule protection fr\-r \mpncan
Boiler Applane= Co. ..., i e

Itogler tubes, lap welded, testing.  National
Tube Company ... b i e o e A e

Loring and drilling l.'II.I.'Lh11I.t"| tilting and ro-
tary table for, Pawling & Harnischfeger
o,

Boring. dr:!]mg and milling machines, Pawl-
Jng & Harnischfeger Co, ...........,
Brush  for  electric  grinder. Tndcpq:nd*nt
Preumatic Tool Company . ...couienon..
Chicago Pneumatic Tool Co.:  Rivet s=t
Chuck for holding broken  drills.  Wayne

Tool Mfg, Co, ,..vvqas e
Uleaner, boeiler, automatic. .‘m!omillc Hnllcr
Cleaner Co, T e
Cleveland Crane and Enginecring Co.: Owver-
head handling system ... ...,. i
Cleveland  Prenmatic  Toal Prmr.-uw
seated air valve o el e
Cleveland Punch & Shear Works Company:
Semi-automatic spacing table ... ..., Sl
Combustion recorder maintains double analy-
sis of flue gases: Meono Corporation of
T e e e
Coppus  Engineering & Eqmpmmt Co.:
Blower for forced draft or ventilating serv-
(1= SR
Crane cage,
RN i ol s en i g R
Cuatler-Ilammer Mig. E‘n.. Auntomatie ;uu-ur
for squirrel cage mokors ...l ...,
Cutting torch, machine for operating, Linde
Air Produets Co. ......

safety. Pawling & Harnisch-
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Douvhie spindle threading machine, Geansetric

bl i B e R s
Lrrill adapted for I:|r|1c|| use, H-I.;u;kﬁ: l)r{'l.rl
T i [ e e e

Drill. gang, =elf siling: Barnes Drill Co.
Limill stand, bench. Black & Decker Aig. Co.
rill  standard, equipped with wire brush
cleaner, Ingersolb-Rand Co..... ...
Drilling machine. E. L. Fogleman. ..
Dirilling  machime, gantry type. Willam K.
Stamels ... rae e
L¥rills amd grmdr'rs.. tl.l.,v;"tﬂv;"
tric Tool Corperation ........ -
Eleetric Are Cutting and Welding Lmrlp.m:.
Portable electric welding ountfic ...,
Electric drills and grinders. Waodack Elec-
tric Tool Corporation -........
Electric rivet heater. General EII:HTIC Ca.

* Wodack Elec:

Feed control aml variable speed drive.
gear Co. ... N
Ferruls protection Ev.'l'r 'Iml'ler tubes,
and Daoiler Appliances Co..
Fire alarm, automatic, I’yrenl: .!l-'[Ej;. L A
Flannery Bolt Co,: New Type grease cup. ..
Flue welder, universal. Southwark Foundry
& Machine Co. oo ¢ i
Fogleman, E. L.: P I:.j.hlt phl:-; dr:'l!lmg' mi-
chine
Forge, portable ol l|1tr|||n||..
facturing Company

Ameri-

\vl ton ?ul.um

Gage, slitting, for rotary shear, Niagara Ma-

chine & Tool Warks . ..... I
Gang drill. self-oling. ]hfll- = IJTI11 R
w 1'|l|.1.u.| k.

Gantry type  drilling  machine.
Stamets . cocicaian it et
Giaz engine driven arc welding u:llt- “1.'I1l.'l'd|
Eleptrae G fvasincewnsnta A T

General Electric Un.-  Electric rivet he.tle'r
General Electric Co.: Gz engine driven arc
welding units . ......-
General Electric Uo.: *--:ﬂu-autumal.m are
welding lead ... .o,
GenmBric Tool Co.: Double spindle l||rca-|l
ing machin= .........
[Grease cup. NEw I}]H.'

Flannery Bu]l Lu

Hanna Engincering Works:
T R o 7 S s S e
Horizantal boring, dnllmg 111d mll]mg ma-
chines. Pawling & Harnischfeger Co.. .

Houston, Stanwoad & Camble Coo: Plate
press; with sectional dizs . .cocvreqimnane .
Independent Preamatic  Toal  Company.:
Brush for electric grinder ... .. ..., P
[adustral Works. chl.c-pmnf lsailer  {or

locomotive cranes «.<..-..
Ingersoll-Rand Co.: Belt-driven air compres-
0T R E R
Ingersoll-Rand Co.!
hrush cleaner

Lreall El]l.llm'ted. with wire

Keller Parumatic Tool Company:

Frieumatic
R IR TRNTN ottt e o o
Lap welded bailer tubes, testing.  National

Tube Company ..........
Lathe, simplicity features, new.
chinery o, X e
Linde Air E‘Todur:tu l."vn.. MH.I:]HI“,‘ fnr npETat:
ing cutting torch ........

CHiver Ma-

Machine for operating cutting torch,  Linde
£ g R A T e R
Mann fnrpnrs.tinn of Amerca: Uombustion
recorder .....naare.

National Aeme Company: Automatic collaps-
ing fap ......

National Tube Compan}. Ttshn: lap wtbd-.'d

oller tuben i e Ty e e e e
New York Blue Print Paper Company: Par-
allel ruling attachment for drawing boards,
Nipgara Machine & Tonl Warks: Power

BMATINE BBEATE < wna s urawrnsm i sy
Niagara Machine & Toal Warks: Ring and
RIEIE BUBAT o oxame s e s

Niagara Machine & Tuol Worl:s. Slitting

Prneamatic boiler

=350

149
33

"85

216

#2304

."1;1111 welding machine,
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wuge fur rotury abear
Norton Manufacturing Company :
burmime forge

Nova Engine UComgpany:

Forvabile il
Partable l.'\.d,]||l1tg zaf

uperated by Nove engine EE

Ehl bormng torge, portable,  Narton Manuo

facturing Company
Phl Gear Ca,:

Feed contral and vaviable specd

rive . o FEa bt anLEELy

idliver Machine

Lithe

la-inch raprd productien

tieme watch,

A bperation Muortimer J,

berg Cake ..

Overhead handhng =ystem.  Clevelind Crane

& Engineering Cao. .. i b e
Pawling & MHarnischfeger Co.: Florizontal
bormg. dreiling and milling machines
Pawling & Harnischizger Co: Safely crane
T L L L AT Y
Pawling & Harnischteger Coo: T |]l|m.z B |
rofary  table for horing and drilling ma-
chines R B * " it o o
Plite |i'f1'|'||r||. machine, portabile. E. L
Fogleman . ... E— [ T —

FPacumatic hoiler I:r.arl riveler,
neer ng Waorks
Preuwmatic
Tonl Cagpany
Pariable electric wrl:'l:lll, authil,
Cutting & Welding Uao,
Pawer squaring =hears,

Ih.mu Engi-
F\l.'||1.r T"m'l.lll"l:l.hl:

Electric "url:

raivel  busier,

Niagara ‘n'[a.-:h ine &

4 1)) S TR ¥ S e e L TR
[ress, double serew, for plate work. Toledo
Machine & Tool Co uuorsancncmsanasas
I'res= with sectional dies, Houslon, Stan-
wid & Gamhblz Co S L T L :
Pressure =scated alr wialve i I| Ve I: vi]  Provein-
imatic Tool U AfETE R e
Pyreme Mig, Co.:  Automatic fire alarn. .

King and circle shear.  Niagara Machine %
Mol A ey R O S e
Hivel buster, pneumatie. k-.-llvr'r Preumatic
ool Cos o v st o g e
Rivet heater, electne 1m|11'|"|.l I.!Im tric LC'o..
Hivet set. . CUhicage Pneamatic Tool Co,, ..,

K .veler, pnewmatic, hwiilzr head Hanna En-

gineering Warks .., ., ... BT T of e
Huling attachment, parallel, for  drawing
boarids, New York Rlue Print Paper Com-
1kany

RByersom steel service, telephone  eguipment

Safety crane cage. Pawling & Harnishfeger

Can, b o 1 o e R g e e e e el
Seale imnlf ||-||.i|.r for locomative crancs, -
dustrial Works ... eerei i A

Selfoniling gang drill, Itarn an Lhrill {u
Semi-antomatic  are woelding  lead. |m'|1-."r.1.l
Electric Ui, Uy, i e
Shear, ving and cirele, \l.lu'n ra !lJ.'l.r'hllw H

Tool Warks ..., R i
Shear, turret rolary, Ffor  cutting  metal,
Bouthwark Foundry & Machine Company

Shears, power squaring, Niagara Machine &
I T T e e e Lo
=ilberberg,  Mortimer x H|u,1 xtum timae
watch for stucdyving eficiency ..o on..
Shitting gage for rotary shear, \ug.;n }-11.
chine & Tool Warks T
Southwark Foundry & Machine rl‘lﬂ:l[l.ll“'
Turret rolary shear for cutting metal. ..

Southwark Foundry & Machine Co.: Unie
versall flue welder o0 S LS s
Spacing  fable,  scmantomilic, e vl

Punch and Shear Warks Company ... ..
Speed drive, variahle, and feed control. hl
gear Co, [ R e, LR
Taxlor Welder Cao,
K.: Gantry type drilling

.Hl.mlnl f|1r v

Stamets, William
machine .
Stavhalt cutter

Paeumatic Tool Company ..., ........0 .,
Tap, automatic cellap=mg.  National  Acme
Company ....:si~ A LT [0 (e e e

Tapes, development in roughing and fnishing
Jolin Hath and Ca,
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351

=194

148

=52

"176

lavior Weldng Co, 0 Spat welding machine.

I hreading machine le spindle.  Creomet-
ric Tool Cou ... Erraaaeey = T
Tilting and rotary !.J:|l|""\ for '|.H.I|II'|i. and =|-FI-||-'
ing  machines Fawlhing & MHarnischfeger
L oo ey 0 N T 5 o “da A e
Fileadis ‘I.I.ulnnu_ & Toal Co: Double screw
ress for phlate WL (205 o b E s e # e
Tramral, overhead handling sy=tem.  Uleve-
lamd Crane and Engmeerning Co. L PR
Turret  sotary  shear for  culting  metal.

Setthwark Foundry & Maching Company .

Universal Bue welder.  Scothwark Foundry

& Machime Ca.

Watch for studving effciency.  Mortimer .
Silberberg I 0, T L et 2 W iy
Wayne Teol Mig, o Chuck for broken
abenll shanks Wik 3%, S e e S
Welder, are, semi-automarie.  Genzral Eleg
ke Lo, s iieiid s i
Welding machine, spot. In}lur Welder f.‘ﬁ.
Welding  outht, portable  electric.  Eleetric

Arve Cothing and Welding Company . ... ..

Welding set operated by Nowvo engins, Nova
Engine Company . ....... bR R LnE
Welding units, gas cagine Irl-. e Ligneral

Electrie Co, e e
Wodack Electric Tonl ||1'|.u'-r;|1 o El.rn:tr'in:.
dralls and grinders ... ceariranns

LAYING-OUT PROBLEMS

Blast pipe, gusset layout for ..

Blower connsction, layoul of

Breeching layout .......cc....

Uamtleer layout  for slight taper and plate
o b [yt ] Bl | T i e e e

Chute development, sgparal R ooy

Collar  layout, stack
Uone and cylinder intersection
LUone development, scalene ...
Uone intersection and development ... ...
Uond ventilators, layout of ..o oo

Uyl nder and cone interseclion . ...iceioaiase
CUylinder ntersecting an elbow ..o .00 ..
Uylinder, transition piece intersecting. .....

Development of hemispherical head. .. ... ...

Iewelopment of spout for settling tank. .. ...
Isshle apgls pipe lavoor ... ... .n
Elbow lead connection Leaaamrr ey
Elbow ntersected hy a cylinder ... ..., .. ...

Elbow layont, rectangulAr ooeerirsonsesan e
Elhow sections foriming a compound curve,
LAPErimE . oecavisasanpiinan

Gusset layout for blast pipe. covcaviiinnanns

Head development i
Head, development of hemispherical. .. ..
Helical pipe construction ... ..
Hopper angles am] oblique transition

pitce. .

ithlique pope joint . o
(dhlique transition piece =|||.| 11|!p|:ll:|' :ml:l.-:s..
hval pipe lavout

Pipe construction, helical..........c.oo000,
Pip="joint, oblgoe «.ueeenmanasesonsaamnns
Pipe layoul, double angle ..........
Pipe Layout, aval T
Plate caleulations  and 1:.1.n1'|.|-t'1' 1&3 el

slighk tRper ..o iiamns i
Plate development, 1I1‘.‘ Iy I:a.pcrl.ng Wiansss
Plate work, advantages of the trlangllhlmu

method of laying out. T Bull, ......000

far

Rectangular elbow lavoul . ....c.ovoineeeanns

Scalzne cone development ... ...
Settling tank, development of spout for. ...,
Simple layoul problem .- - v csereaaann
Spiral chute development ... ..
Bpout for settling tank, devela |.II'|I|2I:'|T B
Stack collar layoot

Tank, sctiling, development of spout for. .
Tapering Y—heavy plate development. ... ..
Tew, single sweep, layout of,

John 5, Watts,

Vil
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viii

Transition pivce intersceting a cylinder. ...,
Transition piece, layout af ..., ..
Tapering elbow sections forming 1 compound
curve S
Triangulation method of laying out plate
work, advantages of. H, Bull ,........_.

Ventilators, cowl, layout of ... ........

Y connection, lavout of

PARAGRAPHS

A, 5. M. E. code for

hearing on i e s A
Allen, Francis ., Ohnluun o i
Associations .. 31, 61, 93, 125, 155, 183,
243, 370, 299,

“mingature’ botlers,

213,
327,

Leaman, Charles
Boiler inspectors,

F., i{lhitnary Ay S
examinations for, ...,

Bailers, “miniature,” code for.,..d.o......
Business notes. . 27, 30, 53, 83, 180,210, 237,

ara, 297, A25,
Dugger, Jarrot P, Obitoary e
Examinations for boilsr inspectors. .. .. AT

Heating stecl plate with oxy-acetylene torch.
Eimman, Henry J., Obituwary oo oo,

Locomative, TEW EFPE . oioas-narsnsnanss
Locomotive, steam, in United States ...
*Miniarure™ boilers, code for ... ... ..., ..

Obituary notices. .. 210, 242, 268, 297, 325,
Uxy-acstylene torch, heating steel plate with.

117, 153, 154,
243,252,

Personals, . B, i0, 57, 75,
162,

0,
177, 1R2,
Sneddon, James P., Obhifaary. .. -ocvviianan
Stafford, B. E, T, Ohituary....

Sream locomotive in United States
Bmeel plate, heating, with oxy-acetylene Inrl;h

SFEnarr, l'I'lrm-,u o bRy L e B
s Trgde -pubilications... 31 61, 83, LES,. 155,
- 183, 213, 248, 270, 299, 327,

Under Feed Stoker Company of America. .

QUESTIONS AND ANSWERS

R TR AR L S - [ e e
Angles between sides of a happer, determin-
el v - p o m R .

Are’ fength, .'l.tru f-.'l'r I—:|1|J1ng L e e
Arches, firebrick, in locomotive 1HI1I¢E>
Autogenous  welding, bailer repairs by

Beveling plate for welding repairs. . .......,
Blast pipe, gusset layout for

Blower connectiof . ..cvevevimrees N
Baoiler and cngine ratings ... Ry
Boilee, dry back ... AL S g
EBailer head segments—rivels,

Fhrls BT B et e R e e A
Botler, locomative, placing cement in water

IER ok e L o
Boiler repairs amd U|.|,|d|r||{
Bealer repairs by autogemoud welding. ..., ..,
Baodler, re-staying wel bottom. ... ...
Bailer shells, transaverse and

stresses in
Boiler, vertical type, =la%ing >|'|h|.m THe || Coie

hustion chamber of ... ..o ...

Bailer wark, general questions an |,
Bailers and engines .......

Boilers, horizontal, 1\.-:E|11|1g l||r_|;_- in
Boilers, leaky ..., NP ;
Bailers, locomotive, uses |.|' F|r| !.ru_k a”_:"_-x in
Bailers, painting
Boailers, retubing
Breeching layout

Iengitudinal

111

247

13
343

333

357

114

*239
119
151
26

209
=551
208

119

"150

180
210
*55

27

57
151
210
2in
"5

" Head, hemispherical, ﬂﬂ'rlqpn.e-ﬂ ot
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Buckled plates and frames, straightening... 352
Camber layout for slight taper and plate
] S IR O e e e M o R
Uement i waler JL;, uf |.1.|1’:u||:|.'tl:1 Ve |.1|}I|l.r,
MEENE | i ah s R A e e e e 325
Chute development, spiral . .ooeiicannerrnnns 2066
Cleaning boiler twbes: . i canre s s aes S5 s alE
Cleaning brass tubes ... covicncansnrreasn, 208
CUombustion chamber of wvertical type boiler,
TR T R e e Sl R i e e S ]
Cone development, scalene ..., coiiiiaaa. TBT
Connection, elbow head ..o, "238
Cone intersection and duclupm-.m e,
Conical tank development ....o..oiieaoaiiv. "268
Cowl ventilators, layvout of ..., .. ]
Cutting and welding hose Ll.llmr:l.lmnb. leaky 324
Cylinder and cone intersection ravaa e =120
Cylinder, elbow intersceted by . .-..oioiv0ie *34
Uylinder, transition piece intersecting ...... *150
Cylindrical furnace, repair to plaim. . ....... "324
Determining angles between sides of a hopper =230
Development. of hemispherical head . o.....  "36
Development of spout for sefiling tank..... *352
[development of Y:breeching ... . 11H
[ouble-angle pipe layout . ............0... "118
Irraft pressure mo stacks FEsess e
Lxey bl Woale® . - abo s i rissinancrcsin, Q1D
Elbow head connection ........ et 1
Elbow intersected by a evlinder it e g
Elbow layout, rectangular e e
Engine and boiler ratings e i
Engines and boilers ...................... "5
Feed water discharge and guestions on water-
tube bailers S R e raa S A
Firebrick arches in locomotive 1HI1]E'F! uses of 151
Framez and plates. straightening buckled, ... *352
Furnace, eylindrical, repair to PR e e | L
tieneral questions om boler work o...... ... 239
Gusset layout for blast pipe o000 oo *353
_ Hardening and tempering tool steel ,....... 180
i

Heard ii:\re!npmmir L e

Helical pipe construction o R ey,
Hopper angles and developmment uf uhligue
Transiion 11 - R, R P S F

Horizontal botlers, welding 1.|.1!|":. T e Lo a7
I|.4_.r--.- conmections, Teaky cutting and hn:'l:lmg k.

Layout, eamber, for slight taper and plate

citlenlations Fh
Layout, double-angle pipe ..., ..
J.a}mul. gpuszet, for hlast pipe ..,

Layouwt of an oblique pipe jont

Layout of cone infersection ......
Lavout of cow]l ventilators - ... .. g
Lavout of cylinder and cone |n1|,|n.|,er||... *120
Layout of ohiique transition piece and happer
nngh.'.................. e s e S
|..'|}r||||: of oval pipe ..., o ] e 87
yout of tapering elbow sections ... 170
yout of transition plece _... ... vea M335
Fayveut of ¥ connection _........ e o]
Layout peroblem, simple e e S AN  *Ia2
Lavapt, scalene CorE o i s s b edies ot
Leaky bailers .., ..., Ly |
Leaky cutting amd wn.]l||1|;.: I1n<: connectlions. 374
Locanmstive boaler, p lacing  coment in watey
beg of . ouinn.- o g S Tl M e .
Cllelieque pipee joint, lavout of B e R SO
Dhligue  transition  piece  developowent  and
hopper angles ..o 0hya. Pt ety 209
D0l Duarming, pressure for o... o0, ke 452
Oweal pipelagout .o ioiaeiaeian, . o BRY
theyeacetylene  equipment, feaky cutting and
welding hose conmections . ............ P
Painting boilers ......... AR ' .. HMn
Pipe construction, helical .. e S LT
Pipe joint, obligue, layout of ... ..., i 1%

4

E
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Pipe layout, double angle .. . .ionaaaain
Pipe layout, oval ....eoq--
Flate calculations and camber layout -......

Plates and f{rames, straightening buckled. ..
Plate calculations for large tank ......
Pressure for oil hurming .....ccsaaemsmsan
Pumpgzair 10500

Ratings, boiler and engine .....--
Rectangular elbow layoul .o.cowvvrareirres
Removing damaged tubes . ... ..
Repair to plain cylindrical furnace ..-...--
Repairs and welding, hoiler

Repairs, botler, by autogenous welding. .. ...
Repairs, welding, bevsling plate for.........
Re-staying wet hottom boiler . oooooiiiiiia
Retuling  boilers ., A s

Rule for finding length l.lf are

Sealene eone development . .-. . ccrsnacnaias
Setthing tank, development of spont far, ...
Smiral chute development . ...
Spout for settling tank, development e
Stack collar layout ... !

Stacks and draft pressure
Staving, vertical type boiler ...
Stays and stayed surfaces
Steel, tool, hardening and tempering .. .. ..
Stirling tubes and mud drums - ceeee i

Straightening buckled plates and frames....
Stresses im boiler shells Lo o0y
Tank; large, caleulations For ......cuenauna.

Tank, setiling, development of spout for....
Tapering elbow  sections fnrming; A Ccoms

pound curve
Taptring Y—heavy 1-1.m: dcvciul.nntm W
Towsl steel, hardening and tempering
Transition piece intersecting cylinder ... ..
Transition piece, layout of L
Transverse and longitudinal stress¢s in boiler

zhells | ey
Tube, welding, electric . .
Tubes, hoiler, cleaning ..
Tubes, brass, cleaning ...,
Tubes, removing damaged ..,
Trilses. Stirling and mod druips
Tubes welding, in horizontal boilers. . ...,

Ventilators, cowl, layout of .. ...

Wabey 1L'|c of locomotive boiler, placing ce-

menl . S R a gt b e s e s W
W .Ll:ertu!n-c I:Ehllq 5, questions on -
Welding and cuttitig hose connections, ]E.‘mr.
Welding, autogenous, bailer | Tepairs by ...
Welding repairs. beveling plate for. ... ... .
Welding tube, electric ..., 0o .0 - ERRRR
Welding tubes in horieontal boilers. . .
Wet botlom boiler, re-staying

Y-breeching, development of
Y conpection, lavout of .,

TECHNICAL PUBLICATIONS

American  Society  for
procecdings for 1920

Testing  Materials,

Baoiler Book. T E. Dart L .ooovenenn, .. ;
Elementary  Machineg S1l¢|:- Practice. James
s SRR ;

I'.ln:'u|n|.|I.1I|..|. “.url:lmg L. :
H 8 Cand 50

B Mackenzie and

Machine Shop Practice, Elementary.
A, Pratt :
Mudern Welding ,‘thlh-ul.l-'

Tames

mtnr W, I'uge.

PProceedings of the Ameriean Socicty  far
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THE BOILER MAKER

JANUARY, 1921

A Revolution in Marine Boiler Construction

Electric Welding on New British Boiler Effects Sav-
ing in Time and Materials Used in Construction

BY FRANCIZ RUTT-GOW

At the St. Peter’s works of Messrs. B, & W. Hawthorn
Leslie & Company, Limited, Newcastle-on-Tyne, a haoiler
has been built on entirely new principles. This boiler, which
is known as the Hawthorn-Wyber has been under steam
for over seven months with most satisfactory results. It has
been tested to 360 pounds hvdrostatic pressure and 130
pounds steam pressure to the
satisfaction of Lloyd's, Brit-
ish Corporation and Bureau
Veritas,

The construction of this
boiler, which will be called
the grooved-shell type for
convenience, as distinguished
from the ordinary marine
boiler, which is constructed
of flanged and riveted end
plates, is as follows: v

The back and front ends |
are in two plates. The cross
seams are lapped, requiring :
two separate grooves in the v
boiler shell plate.  The 4
length required for the out-
side groove, Fig. 2, of the
boiler shell plate is the cir-
cumferential length of the
tap end plate; the length re-
quired for the inside groove
of the boiler shell plate is the
circumferential length of the
bottom end plate. The front
end top plate and the back
end top plate fit in the out-
side groove on the hoiler
shell.

The depth of the groove in the boiler shell is such that the
strength of the plate is not less than that of the circumferen
tial seams of the riveted flange boiler. The width of the bot-
tom of the groove in the shell plate is ¢ inch wider than
the thickness of the end plate, with U4-inch bevel at the top
of the proove, This enables the welder to zet a salid Loy
of metal between the front wall of the sroove and the end
plate, thus aveiding any outward movement from internal
pressure.  The welding inside the hoiler is only intended
to prevent water getting between the end plates and the
shell plates and causing corrosion.  These grooves are ma
chined on a plate edse planer, while the shell plate is in
the flat. The shell plate is afterwards rolled readv for the
end plates,

The end plates are turned to the circumferential length
at the battom of the groove in the hoiler shell, less 1/16-inch
clearance all around. The cross seam of the back end plate
is hydraulically riveted before turning to size. The front

Fig. 1-

Scotch Marine Boiler With Welded Heads

end plate is only bolted with tight fitting back bolts while
turning to size, as later on this end has to fit the boiler shell
in two separate plates.

PrEPARING THE ExND PLATEs

If it were possible to get a plate large enough, the back
end could be fitted in one
plate, The front end, how-
ever, as will be seen later on,
must be in two plates. The
end plates are turned to the
required diameter on a ma-
chine with a revolving table,
which has a capacity up to
20 feet diameter. The back
end plate is now laid on two
blocks about 12 inches above
the floor level; the shell
plates are lifted into position
and the ionner wall of the
groove in the zhell allowed
to seat on the boiler end plate
as shown, Fig. 6. The two
shell plates are then secured
by service plates, making use
of the butt strap holes in
the shell for this purpose,
and the butts of the shell
plates drawn close together.

The hutts of the zhell
plates are next welded hoth
inside and out for about 8
inches on both ends of the
hoiler, s0 that the weld will
be at least 2 inches under the
butt straps proper at the butt
of the plates. The service plates are then removed, and the
butt straps bolted up inzide and outside of the hailer shell,

Back Exp Prate SroT WELDED To SHELL

The back end plate is now ready to be spot welded to the
hoiler shell. To puard against expansion circumferentially,
thiz iz done in 8 places equally divided over the circumfer-
ence of the inside of the shell, Fig. ¥. The boiler is now
turned back end up, and the butt straps riveted on the shell
with the hydraulic riveter. After the butt straps are finished
the back end plate is welded to the shell inside and outside
simultaneously, the shell being horizontal during this opera-
rion,

While this is being done, the combustion chambers are
also under way. The wrapper plate is then bent to template
and the horizontal seam electrically welded. The edges of
the back tube plate and the combustion chamber back are
machined to the inside size of the rebate on the wrapper plate,
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less 1/16 inch all around. The combustion chamber back
plate is then fitted in place in the wrapper Mate rebate, and
the plates tacked together at intervals by spot welding, the
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Fig. 3—Two P:; LE.‘_I:[ in Front and Back Head

back being afterwards welded all around the inside and out-
side of the combustion chamber.

In this boiler we have three furnaces with Gourlay ends.
The back end flanges of the furnace are now riveted to the
back tube plates, the edges of the back tube plates having

Boiler Shall Plate S A

Fig. 4—Detail of Groove in Shell

Vieen previously machined to fit the rebates in the front end
of the wrapper plates. In welding the back tube plates to
the wrapper plates, the process is the same as in the case
of the combustion chamber back plates, alreadv outlined.
The welding of the three combustion chambers being now
completed, they are secured together with the intermediate
partition water space screw stayvs. L

Hauving completed the welding on the inside of the boiler
back plate to the shell, the full set of combustion chambers
with furnaces attached, is now lifted into the boiler shell
and secured temporarily against the inside of the back end
plate, thus giving the welder room to work inside the baoiler
front plate.

£
Engk Top Bock Bofform Groove

rogve

Front Top

j Groove

Front Bettom Groove
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The front end being ready, the tack Dolts are taken out
of the cross zeam, and the top and hottom plates separated.
The bottom front plate is then placed in the inner groove
of the boiler shell, there being sufficient spring in the bailer
shell, when lying horizontal to allow the plate to enter the
groove in the shell plate quite freely. The top plate of the
boiler front is then slid into place in the outer groove, care
being taken to fair the rivet holes,

The front now being in place, the cross seam is riveted
by hand.  After spot welding as was done with the back end
plate, the front plate is welded all around inside and out.
When the front is completed, the furnaces are passed through
the furnace mouths, drilled and riveted, the boiler stayed
and tubed and hydraulically tested.

The dimensions of the boiler are as follows:

Internal diameter, 13 feet 6 inches.

Mean length, 11 feet & inches.

Three Gourlay-Deignton  corrugated  furnaces;
mouth outside diameter 4 feet 2 9/16 inches,

Working pressure, 180 pounds per square inch,

There are 4380k feet of welding required in a boiler of this
size.  One good welder should do all that is required in
abeut 6 weeks; by employing 6 or 7, a boiler can be welded
i week.,  The cost of the electrodes used on the grooved
hoiler should about equal the cost of the rivets used in a
flanged boiler. The difference in weight of the hoiler plate
required is very little in similar sized boilers, although larger
diameter end plates and larger back fube plates and combus-
tion chamber Lack plates are required on a flanged shell
iler, for the required depth of Aange,

furnace

IaPROVED Raprar Coumpustion CHameer Top

The radial crown of the combustion chamber top gives full
access to the gases radiating on the top of the combustion
chamber by not being blanketed in the upper corners. The
water inside the boiler circulates more freely over the radial
crown, thereby securing a greater evaporation which compens
sates for any loss of heating surface caused by dispensing
with the tubes in the top corners of the flat combustion cham-
lier top, and this without increasing the height of the chamber
or increasing the diameter of the hoiler,

The tops of the radial crowns are more easily cleaned
hecause of the absence of girder stays, so that greater heating
efficiency is obtained. Saving of time and material together
with labor are possible by dispensing with the square or
small radial corners on the top of the back tube plates and
combustion chamber back plates. Thiz type of construction
also effects a saving in materials for girder stays and girder
bolts, as well as in the time and labor of shaping, drilling,
tapping and fitting girder stays in position.

The drilling, tapping and fitting of the two top wing
rows of water space stays in combustion chamber sides are
also eliminated.

A longer boiler shell plate is required in o grooved boiler
to allow the end plates to fit into the groove, and to allow for a

5 Bock Bottom Groove Bac'r:ﬂﬁp
Frant Bottom Groove b F:Er:u::p
: ¥

Flli.- 5_—E:pnnd¢d Views of Bottom and Top of Shell
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landing edge.
wrapper plates,

The =ame applies to the combustion chamber

ConMParisox oF STRUCTURAL WoRrk 0N GROOVED AND-
Francep BoiLers

For comparison as regards the work required on the two
classes of hoilers, an outline of the construction of a Aanged
boiler is given below

For example in a boiler shop turning out one hoiler per
week, all the working plant is required to meet this output.
The hyvdraulic flanging machine, the plate-heating furnace,

Service
Tie Plate

B

|

Fig. 6.—Method of Seating Shell on End Plate

and flanging fires work one week on flanging, leveling and an-
nealing the boiler end plates, combustion chamber and back
end tube plates as well as jointing the corners of the flanged
back and front end plates for this one boiler,

On the Hawthorn-Wyber boiler one week's labor per
hoiler is saved on flanging, leveling, annealing, and jointing.
The saving in coal consumption would be at least 20 tons
per week, in addition 1o about 7 tons of coke.

Fig. 7.

Daviding the Shell Inte Small Sections to Provide Apgainst Ex-
pansion During Welding Process

In a flaneed botler of this size (15 feet & inches), there are
290 rivet holes, 15/16 inch diameter to be drilled through
the double ply of plate at each end of the boiler,

After drilling and countersinking around the botler shell,
the flanged end plates are taken out of the boiler and sep-

Jawuary, Iger

arated, the rivet holes cleaned in the shell and end plates,
and the flanged landing edges planed on the end plates.
They are then reassembled and the back end plate cross seams
hydraulically riveted. The back end plate is now bolted
up with the shell ready for hydraulic riveting.

None of the work described ahove is required on a grooved
shell boiler, The flanged end hoiler is taken to the hydraulic

'
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Fig. 8.—~Welding the Wrapper Sheet in Place

riveter, and the back end plate riveted in the boiler shell,
The front end is usually riveted by hand with 3 or 4 squads
of riveters. Both ends of the boiler are then calked inside and
out.

These operations are all eliminated in the grooved type
Loiler, where welding has been used.

A similar saving of time and labor is obtained in the com-
hustion chamber hack plates and back tube plates on flang-

Fig. ¥ —Improved Combustion Chamber Top as Designed for New Type
Welded Boiler Construetion
ing, leveling, annealing, drilling, riveting (340 rivets in

cach combustion chamber) and azsembling,

In all cases of the flanged boiler, the work must be assem-
bled twice; that iz bolted up, then taken down and later
reassembled.



Fig. 1.—Typical Crown Sheet Failure Caused by Low Water

Bureau

of Locomotive Inspection Report

Number of Locomotive Accidents Due to Failure
of Boilers and Appurtenances Shows Decrease

EY A.

The outstanding feature of the report of the chief inspector
of locomotives to the Interstate Commerce Commiszion for
the fiscal year ending June 30, 1920, is the increase in the
numhber of accidents and casualties resulting from failures of
parts of locomotives and tenders. Although the percentage of
locomotives inspected which were found defective decreased
from 58 percent in 1919 to 52 percent in 1920, the number
of accidents increased 49 percent, the number killed 15 per-
cent and the number injured 41 percent. A summary of the
chief inspector’s report is given below.,

A summary of all accidents and casualties occuring during
the fiscal vear ended June 30, 1920, as compared with the
year ended June 30, 1919, covering the entire locomeative and
tender and all of their parts and appurtenances, shows an
increase of 49 percent in the number of accidents, an increase
of 16 percent in the number killed, and an increase of 42 per-
cent in the number injured. This increase is due almost
wholly to disregard for the requirements of the law and rules,
as well as to safety of construction and operation. This is
especially true with what are sometimes considered unimpor-
tant parts; for instance, 26 percent of the increase in accidents
and injuriez was due to failure of grate shakers; 10 percent
was due to failure of reverzing gear, and 10 percent to failure
of squirt hose.

A summary of all accidents and casualties caused by fail-
ure of the boiler and its appurtenances only, for the fiscal
vear ended June 30, 1912 (the first year of the existence of
the law), as compared with the vear ended June 30, 1920,
shows a decrease of 47 percent in the number of accidents, a

* Chief inspector, Burean of Locomotive Inspection,

[+

PACK®

decrease of 48 percent in the number killed, and a decrease of
49 percent in the number injured. These decreases are es-
pecially gratifving when considering the increased number of
locomotives in service and the increased traffic being handled,
together with the increased duties imposed on the inspectors
by the amendment to the hoiler inspection law, which ex-
tended their duties to the entire locomotive and tender and the
parts and appurtenances thereof, which has added greatly to
their work. These decreases demonstrate the wisdom of com-
plying with the requirements of the law and rules, and the
wisdom and foresight of its advocates when requesting its
enactment,

As shown by Table 4, derailments due to defects in or fail-
ure of parts of the locomotive or tender have been the direct
cause of a number of most serious accidents, and the loss of
life and limb, as well as damaged property and have forcibly
demensirated the necessity for proper inspection and repair
of the running gear, driving gear, and brake rigging.

During the yvear the inspectors of this bureau were called
upon by the commission to perform various duties not in con-
nection with their regular work, which materially reduced the
number of locomotives shown inspected by them, as well as
the number ordered out of service, and it appears that certain
railroad officials and employees have taken advantage of their
temporary absence and permitted locomotives to remain in
service with serious defects, which would have been known to
them had proper inspections been made and reports rendered
as required.

It was found necessary to ask the courts to inflict the pen-
alty provided in section @ of the law, because of the defective
condition in which locomotives were being operated by one
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Fig. 2.

Combustion Chamber Crown Sheet Failure

carrier and its willful violation of the requirements of the law
and rules. This case is now pending and is set for the
October term of the court. It is evident that unless an im-
mediate improvement is made by certain other carriers it will
be necessary to file similar suits in the near future. That the
law places the burden of proper inspection and repair and
compliance with the rules of inspection on the carriers own-
ing or operating the locomotives seems to have been lost sight
of, and this is reflected in the increased number of accidents
and casualties during the vear.

In the last annual report attention was directed to certain
violent explosions where the failure of seams united by the
autogenous process was a strong contributing factor to the
seriousness of the accident. During the vear a number of
accidents have been investigated where the autogenous weld-
ing failed with evident increasing fatal results, in view of
which, and considering that the percentage of failures of
such welds involved has not decreased, I am still of the
opinion that such methods should not be applied on any part
of the boiler where the strain to which the structure is sub-
jected is not carried by other construction which fully con-
forms to the requirements of the law and rules, nor in the so-
called low water zone of a firebox, where overheating and
failure are liable to occur. This should ;|_||'|||__';' with L'{It|_'|.|.
force to all parts of the locomotive and tender -||||_|'{'|,1 Lia
severe strains and shocks, where, through failure, accidents
to employvees and the traveling pulilic might occur.

During the vear 238 applications were filed for extension
of time for the removal of flues, as provided in rule 10, In-
vestigation showed that in 31 of these cazes the condition
of the locomotives was such that no extension could properly
be granted,  Twentv-five were in such condition that the full
extension requested could not be granted, but an extension
for a shorter period within the limits of safety was allowed,
Ten extensions were granted after defects disclozed by our
investigation had been repaired. Thirty-seven applications
were withdrawn for various reasoms and the remaining 155
were granted for the full period requested.

As provided in rule 54, there were filed 1,680 specifica

tion cards and 3,384 alteration reports.

I These were care
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fully checked in order
to determine whether
the boilers reprezented
were =0 constructed as
to be in safe and proper
condition  for
and that the
given had been correctly
caleulated.

The effective date of
the requirements rela-
tive to the factor of
safety for  locomotive
boilers, as fixed by the

aervice,

slncEses

commission’s order, has
made the
strengthening of  vari-
Ous parts of numerous
bwoilers and a reduction
in the working pressure
on many of the older
and weaker ones.

Dring the year close
attention was given to
the equipping of loco-
motives with headlichis
that would meet the re-
quirements of the com-
mission’s orders of December 26, 1916, and Decemhber 17,
1917, and reports indicate that on July 1 (the date fixed for
full compliance with the requirements) practically all loco-
motives in service were equipped in accordance therewith.
These lights are meeting with the hearty approval of em-
plovees and so far as we are able to learn of the officials in
charge where the locomotives are in operation.

No formal appeal has been taken from the decision of any
inspector, during the fiscal vear, as provided in section 6 of
the law, which again demonstrates the thoroughness and good
judgment which characterizes their work.

The greater part of the annual report is given over to a
review of investigations on water level indicating devices in-
stalled in locomotives. This report was published in detail
in the September and October, 1920, iszues of THE BoOILER
MAREE.

During the period of Federal control, the assistant director
investigations were made at the request of the railroad ad-
ministration, and reports furnished covering conditions found
and action taken. In this and in other ways this burean co-
operated with the railroad administration during Federal
control to the fullest extent consistent with the purpose of the
Faw.

In accordance with the provisions of Section 7 of the act
of .I:"I..,"llrl,tilr:'-' [.-:, ]':.”I, amended March -I-_ 1‘115 which re-
fuired, in addition to the annual report of the chief inspector,
that he should make such recommendations for the betterment
of the service as he might wish, the following recommenda-
tions are given for the improvement of the service:

neCessary

ﬁﬂﬂm FIII.UTE Prnl:mmt CM.I!E
of Disastrous Explosion

F'tg. 3,

Ew;:in*—luﬂ Which Threw Baoiler

he.\ﬂy 400 Feet from

Point of Accident

Fig. 5.—5Superheater Header and Units 6 Feet from Point of
Explosion
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Fig- 6.—Locomotive With Excessive Steam Leaks Dangerous to Gpeu!e
as Well as Uneconomical

That the act of February 17, 1911, be amended so as to
provide for additional inspectors, to be appointed by the com-
mission, upon the recommendation of the chief inspector, as
the needs of the service develop.

The act of February 17, 1911, provides that 50 inspectors
be appointed, whose duties shall be to make such personal
inspections from time to time of locomotive boilers under
their care as might be necessary to fully carry out the provi-
sions of the act, so that the locomotives might be employed in
moving traffic without unnecessary peril to life or limb, at
which time there were approximately 63,000 locomaotives in
service coming under the jurisdiction of the law,

Since this act was establizhed it has been amended, extend-
ing the authority of the chief inspector and his two assistants,
together with all of the district inspectors, to cover the entire
locomotive and tender and all of their appurtenances, and the
number of locometives in service has increased approximately
11 percent. With the extended duties of the inspectors and
the increase in the number of locomotives in zervice it is im-
possible for the number now provided to adequately accom-
plish the purpose for which the law was established.

New duties and responsibilities have been imposed upon
the commission by the transportation act of 1920, and no
doubt in the future, as in the immediate past, this bureau
will be called on from time to time to assist in making many
investigations necessary to fully carry out the requirements.

To be in position to do this it will be necessary to have an
efficient corps of competent and well-trained inspectors who
can be called upon when occasion requires. In order to
obtain and retain in the service such inspectors it will he
necessary to increase their salaries so as to he commensurate
with the duties performed and the responsibilities carried.
The abszence of inspectors from their accustomed duties or the
lack of sufficient number to fully cover the situation is 2oon
reflected by the increased number of accidents and casualties
and the deficiencies in the condition of motive power. Tt is,
therefore, respectfully recommended that the act of February
17, 1911, be amended so as to provide for additional in-
spectors to be appointed by the commizsion, upon the recom-
mendation of the chief inspector, as the needs of the service
develop, and zo that adequate salaries may be paid to the in-
spectional force that will obtain and retain in the service a
full corps of well-trained, efficient inspectors, and that the
amounts directly appropriated to carry out the provisions of
the act of February 17, 1911, as amended, be increased in
accordance with this,

That all locomotives not using ail for fuel have a mechan-
ically operated firedoor, so constructed that it mav be operated
by pressure of the foot on a pedal or other suitable device,
lacated on the floor of the cab or tender, at a proper distance
from the firedoor, so that it may be conveniently operated hy
the person firing the locomotive.

This recommendation is based on the results of many in-

Fig. 7—Main Air Reservoir Ruptured Where Metal Had Corroded
to Mearly 1/32 Inch in Thickness

vestigations of boiler failures of such character as to permit
the steam and water contained in the boiler at the time of the
accident to be discharged into the firebox, many times heing
directed toward the firedoor,

The ald F\I'i]'l_‘_: tvpe door which is 1.1r'__'||._'1}' used at prezent
iz almost invariably blown open in case of such accidents,
and permits the discharging steam and hoiling water, with the
contents of the firebox, to be blown into the cab of the locomao-
tive, sericusly and most frequently scalding and burning the
persans therein.  Such accidents frequently occur while coal
is being put into the firebox, and with the firedoor necessarily
open, under such circumstances it is impossible for it to be
closed.

The automatic firedoor would remain closed if closed when
the accidents occur.  If open, it would automatically close
the moment the operator’s foot was removed from the operat-
ing device, thus preventing the direct discharge of the scald-
ing water and fire into the cab of the locomative, with such
zerious results. ‘

The automatic firedoor iz not a new and untried device, as
there are thousands of them in service and they are required
by law in some states,  The automatic firedoor is also of great
value in prevention of serious cracks and leaks in firehox
sheets, by limiting the time firedoors are open when placing
coal on the fire, thus reducing the amount of cold air admitted,
which causes loss of temperature, and consequent expansion
and contraction, and the setting up of great strains,

Their use is also very valuable in the conservation of fuel,
which is, at the present time, a most important item.

That all locomaotives be provided with a bell =0 arranged
and maintained that it may be operated from the engineer's
cab by hand and by power,

The reazon for this recommendation has been thoroughly
discussed on previous occasions, and its necessity seems so

Fig. 8—Bottom Water Glass Cock

Fig. 9—Washout Plug Which
Blew Chit YWhile Bring Tightened
Under Pressure

Stopped  Up  Causing Incorrect
Water Level Indication
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apparent that it hardly requires further comment. We he-
lieve, however, that this iz an appliance which is vital to the
safety of the employees and general public at highways and
ather public places where the railroads traverse, The opera-
tion of modern motive power demands the full attention of
the enginemen, and it is frequently the case, while passing
over road crossingz and through congested territories, that the
operators are so occupied with their other important duties
that it is impossible for them to ring a bell by hand, in order
to give warning of approaching danger.

That cabs of all locomotives not equipped with front doors
or windows of such size as to permit of easy exit have a suit
able stirrup or other step, and a horizontal handhold on each
side, approximately the full length of the cab, which will en-
able the enginemen to go from the cab to the running hoard
in front of it; handholds and steps or stirrups to be securely
fastened with bolts or rivets; the distance between the step
and handhold to be not less than 60 inches nor more than 72
inches.

This recommendation is based on the result of investisation
of accidents of a character which make it impossible for en-
ginemen to remain in the cab and which compel them to make
exit through the cab window to the ground or running board,
While locomaotives are operating at a high speed, to be com-
pelled to jump from the cab window iz exceedingly dangerous,
and invariably results in serious if not fatal injury,

That all locomotives where there is a different indication
hetween the gage cock and water glass of two or mare inches
of the water level under any conditions of service be equipped
with a suitable water column te which shall be attached three
gage cocks and one water glass with not lesz than 6 inches.
preferably 8 inches, clear reading, and one additional water
glass with not less than 6 inches, preferably 8 inches, clear
reading, located on the left side or back head of the boiler.
The water glasses to be so located, constructed and main
tained that they will register the approximate zeneral water
level in the boiler under all conditions of service and show a
corresponding level within 1 inch and be =0 located, con
structed and maintained that the engineer and fireman mav
under all conditions of service have an easy and clear view

and Accidents Due to Locomotve Falures, 1912-1920

of the water in the glass from their respective and proper
positions in the cab. The gage cocks to be so located that they
will be in easy reach of the engineer from his proper position
in the cab while running the locomotive, extension handles
te b applied if necessary to accomplish this,

All gage cocks to be supplied with suitable nipples that will
direct their discharge into a properly located and constructed
drain or dripper that will convey the discharging water to
near the cab deck; nipples to be not less than 1% inch nor
more than 1 inch above the top of the dripper or drain and
kept in correct alinement.

Gage cocks and water glaszes are now practically the uni-
versal method of gaging the water level in the boiler, and
since the two devices located on the same boiler do not show
a corresponding level under operating conditions, it is clear
that one or the other must be incorrect, therefore misleading,

Investigations made by this bureau and a line of reasoning
clearly establish the fact that gage cocks when applied directly
in the beiler register incorrectly. It is very important that
at least twao devices, attached separately to the boiler, be em-
i']'l_'-"-'l'| for this purpose s0 as to form a double check and so
as to have one appliance in case of failure of the other while
on the road and away from points where repairs can be made.

Should other appliances than the column and glasses as
recommended be invented which will safely and properly indi-
cate the water level in the boiler, due consideration can be
ziven them in lieu thereof,

J. . Maloy, for about twenty-five vears connected with
the Lagonda Manufacturing Company, Springfield, Ohio,
has recently formed the Chicago Engineering Company, of
which he is the head 7

Harry H. Bates has returned to the employ of the West-
inghouse Electric and Manufacturing Company, Pittsburgh,
I'a., in the stoker engineering department,

D G, McMillan, formerly with the Williams Printing
Company, New York City, as maintenance engineer, has
been appointed power superintendent with the Willvs Cor-
poration at Elizabeth, N. J. :



Metal Cutting Properties of Gases

EY FPIERRE E.

HAYNES®

The elements effecting the gases used both for welding und cutting metals are dis-

cutsed in the accompanying arlicle.

Froducers of commercial oxveen have carried out

extensive investigations on the manner in which impurilies interfere with the oxidation

process of severing metals,

A statement of the vesults of s experimental wark should

prove heipful in bringing about a clearer understanding of the operation of cu'ting and

welding apparatus.

Only a year ago the published word of erstwhile authorities
contained statements that cast iron could not be severed hy
the oxidation process. Three and one-half percent of carbon,
the self-same material that furnishes the artificial heat of
the world, prevented oxidation of iron. Why couldn’t iron
be oxidized in the presence of carbon, when carbon is more
eagily combustible than the iron itself? It seemed 2o simple
that a simple answer was required. Cast iron, they said,
melted below its temperature of ignition and freezing slag
prevented the raising of the iron above its melting point.
This explanation was so generallvy accepted that with a few
exceptions no attempts were made '

that three volumes of oxvgen form only two volumes of ozone.
The unmistakable odor is usually present, wherever oxy-
acetvlene cutting is being performed. Whether it enters
into the actual process of cutting has never been determined.
The fact remains that oxygen combines with itself with a
negative heat of combustion.

Essextials of Frame-Curring PROCESS
Stripped to known facts, the process of flame cutting of
steel consists of the elevation of some spot to the kindling
temperature, the application of oxygen and the progressive
direction of the oxidizing jet along
the desired path. The require-

to develop the art of cast-iron cut-
ting,

Because it constitutes one of the
major elements of the cost of steel
cutting, and because it is one of
the materials not prepared by the
consumer himself, commercial cut-
ters are prone to assign all varia-
tions in cutting cost or quality to
the oxygen and in support of this
contention, present cost determina-
tion and other data, which indicate
the undesirability of nitrogen as
an impurity. A recent writer
points dramatically to the over-
whelming cataclysm, which would
result if nitrogen were combustible.
“A lightning stroke,” so he says,
“would explode the beneficent at-
mosphere surrounding the earth.”

to say simple!

in itz infancy.

understood.

The art of severing metal by oxidation 1.
is not yet twenty vears old, and it has Leen
stated that our knowledge of the subject is
quite complete and comprehensible. Its
companion, the art of welding, is several
thousand vears old, and its first practice has
marked the birth of every civilization on
the face of this planet. Who will venture
that with all this ancient development and 3.
maodern research, the world's knowledge of
welding is complete and comprehensible, not

The art of severing metal by oxidation is
We know we can cut some
metals because it is being done, but the
exact mechanism of cutting is not yet well
PierrE E. Havues.

ments are:
A preheating flame hot
enough to bring the iron to its igni-
tion point without delay.

2. The intelligent adjust-
ment and direction of the cutting
appliances to maintain highest effi-
ciency and results of desirable
quality.

Oxygen of a suitable
quality and at the correct pressure
and jet velocity.

A wide range of fuels may be
found to meet the first requirement,
although the use of poorer fuels
uzually results in a greater expense
for oxygen and labor,

The personal element is by far
the most important in the determi-

While not recommending nitrogen
as a commercial fuel, one must re-
mark that every lightning stroke does form nitric acid, and
deposits of nitrates at favored spois on the earth’s surface,
indicate that in the aggregate, large amounts of nitrogen
are being burned. Not to he outdone by nature, our Nor-
wegian friends draw lightning strokes from waterfallz, for
the purpose of burning nitrogen to form the world’s maost
valuable acid.

With respect to burning or combustibility, nitrogen differs
from iron in measure only, and as a matter of fact, the differ-
ence is the same for practically all substances. Some sub-
stances burst into flame immediately upon exposure to air or
oxygen while others like wood usually require a flame for
kindling. TIron kindles in oxyvgen at red heat, while a mixture
of acetylene and oxveen may be ignited by allowing it to im-
pinge on iron below itz temperature of incandescence. The
kindling temperature of nitrogen is high, but what careful
observer has failed to detect the odor of nitric acid, where
steel cutting is being performed ?

Oxygen is not satished with its ability to successfully at-
tack its neighbors and form new substances. ‘This aristo-
cratic gas combines with itself and forms ozone, king of
oxidizers. That it combines with itself is proven by the fact

* Chief chemist, Linde Air Products Company: consulting chemist, Union
Carbide and Carbon Corporation.

nation of the cost of cutting. A
12 percent variation in cutting cost.
with all other conditions constant, would be considered ex-
cellent from the standpoint of reproducibility; and a 20 per-
cent variation iz not at all uncommon for workers under
ordinary ohservation.

Eecvration oF PreEssure axp Jer VELociTy oF OXYGEN

The pressure and jet velocity of the oxygen are important
hecause they determine the amount of iron oxidized. and the
cleanliness and dispatch with which the molten oxides are
removed. They are matters of torch design and adjustment.
Authorities seem to agree fairly well regarding these points,
but disagree with regard to the effect of the various impuri-
ties found in the commercial oxvgen. Proponents of the use
of electrolytic oxvgen insist that regardless of the nature of
the impurities, the small difference in the quality of com-
mercial oxygen is an effective element in the cost of cutting
steel, and that at even purity, electrolytic oxygen is superior
to liquid air oxygen because of the combustibility of hydro-
zen and certain alleged villainous qualities of nitrogen.

It has been stated that the impurities in liquid air oxygen
suffer o much preater quantitative variation than these in
electrolytic gas. While not able to speak for the whole oxv-
gen industry, I believe that T am safe in saving that there is
nothing inherent in any of the so-called liquefaction pro-
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cesses thut would prevent the limit of variations to much
smaller values than those referred to. The purity of all
commercial oxygen has been improved greatly in the last few
vears, eclectrolytic oxvgen manufacturers being forced to
Increase their purity because of the inherent risk in the com-
pression of oxvgen containing hydrogen, This risk is still
present and, although in much lesser degree, will always be
a potential one until machines and men are rendered perfect.
The cost of producing a reliably safe product is reflected
in the greater cost of production of electrolyvtic oxvgen to
which attention has been frequently called.

In one of the recent articles considerable stress is laid on
the advantage of electrolyvtic oxyveen over liquid air oxvgen
because of the absence of nitrogen. The total absence of
any impurity other than hydrogen is accounted for by the
fact that electrolyvtic oxygen is made from distilled water,
It would be impossible to state the total amount of elec-
trolytic oxveen made by the use of distilled water, bt inas-
much as good filtered water has been found satisfactory it
is doubtful if the use of distilled water is general. The state-
ment that clectrolvtic oxveen is made from distilled water is,
however, in error since it is neceszary to add some substance
to make the water conduct the electric current. Commercial
caustic soda is usually used for this purpose, and unless the
soda is fairly pure there is some danger of pollution of the
products.  Impurities originating from the water or elec-
trolyte are of relatively no importance, however, except for
gases dissolved in the water, which are sure to appear in the
OxXygen,

Careful analvses of electrolytic oxygen always disclose from
0.1 percent to 0.3 percent of nitrogen, which mav come from
the gasez dissolved in the electrolyte or may diffuse into the
cvlinder, which stands empty with the valve open. Regard-
less of the source, this small amount of nitrogen seems al-
wavs to be present.  On the other hand the impurity of
liquid air oxvgen consists of nitrogen and argon—nat nitro-
gen alone,

If oxvgen impurities are to be considered in the light of
cooling agents, we must consider them from the standpoint
of their percentage by weight and not volume. On this basis
nitrogen i= approximately 30 percent by weight of the im-
purity of electrolvtic oxvegen and 60 percent by weight of the
impurity of liquid air oxvgen. Argon, because of its low
specific heat, is much more desirable than either hydrogen
or nitrogen,  As a cooling agent hydrogen stands out as a
natorious offender, its specific capacity for the conduction of
heat being approximately six times that of any other gases
in the flame.

As proof of these statements, theoretical calculations of
the temperatures of the inner cones of oxvacetvlene flames
have been made using electrolyvtic and liquid air oxveen at
various concentrationz.

Flawme Temperature Deprecs Centigrade Absolute

08 Percent o0 Percent o5 Percent
Liguid Air Oxygen....... 50400 50050 ol
Electrolytic Oxygen. ., 038 soglt 06

In the calculation of the above, the nitrogen impurity of
electrolvtic oxveen was maintained constant at 0.2 percent
{an average experimental value) in order to indicate that
az hydrogen was eliminated, the Aame temperature of liquid
air axveen was approached.  The percentages of the argon
and nitrogen in liquid air oxvoen were the amounts found
in actual practice.  The ahbove wvalues do not include the
effect of the higher heat conductivity of hvdrogen.

In practice, the ahove differences in flame temperatures
would never he detected. Thev are given for the purpose of
showing that small as the effect may be they are unfavorable
to the electrolvtic oxygen.

Jf we argue that the heat vielded hv the combustion of
hvdrogen is of value we again find ourselves up ogainst a
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similar condition. 1f we try to find the effect in the pre-
heating flame we learn that acetylene has at least 4 times
the net or low heating value of an equal volume of hydrogen
so that the heat added to the flame by 1 percent of hydrogen
impurity 1s:

O 3% .25 = 0025 = 1 of 1 percent

In addition to this it has been determined that the pre-
heating flame supplies less than 30 percent of the total hf_-at
available in cutting, the balance coming from the combustion
of the iron. The effect of the hydrogen impurity is therefore
further reduced to at least

30 % 0025 = 00075 or 75 of 1 percent

1000

What reputable engineer will risk his _-.:mr] name by as-
signing commercial advantage in a technical process to the
addition of less than 1/10 of 1 percent of the available heat?

Errect oF HEATING OXVGEN

Let us then turn to the contention that the nitrogen ex-
pands and dilutes the oxygen. In the first place all gases
have the same coefficient of expansion with heat and 1t is
absolutely impossible to change the oxygen percentage in
a4 mixture bv heating it. The oxygen expands at the same
rate as the impurities and no change in the tnnsltitu_euqr is
possible.  On the other hand, expansion (or dilution) of
the oxygen would take place if the gas were perfectly pure
hecause any gas expands to larger volume when heated at
constant pressure. )

And what becomes of the much to be desired hydrogen im-
purity as it passes through the flame to he burned in the
outer envelope? Has it not also expanded with heat: does
it not also occupy space; has it not absorbed heat? In fact
is there any undesirable attribute that nitrogen has which is
not also possessed by hydrogen in the same or greater degree,
Only one real advantage is claimed and that is the fuel value
of the hydrogen, but this quantity is ridiculously small and
negligible for all purposes.

Certain peculiar properties claimed for nitrogen by a
recent writer include that of being cxpanded by heat in such
a way that cooling of the nitrogen results. A student ob-
serving experiments with liquid air for the first time and
being much impressed by the evolution of vapor at such low
temperatures, exclaimed,—

“It's so hot it's cold.”
Sa with our friend's nitrogen impurity,—it is hot hecause it
i= cold and vice versa,

Cavses oF HarDwESS 1% STEEL

It seems almost impossible that claims for surface harden-
ing on account of a nitrogen impurity in the oxveen will be
accepted menerallv. In the first place the hardening of steel
iz controlled almost entirely by its carbon content and rate
of cooling. If, as is claimed, nitrogen containing oxvgen cots
slower than that containing hydrogen, it appears reasonable
to expect that the slower operation will give the slower cool-
ing and result in softer surfaces. In addition we must not
forget that the oxygen jet aspirates large amounts of air
into the kerf, and that the hot surface of the metal almost
invariably cools in a bath of air so that the nitrogen in the
flame from the liquid air oxyvgen is a small percent of the
total nitrozen. This same set of conditions will alse be
found with the use of electrolytic oxvgen. The preponder-
ance of atmespheric nitrogen renders the fractional effect of
the oxveen impurity negligible.

The question of surface hardness has not heen raised pre-
viously except in connection with the use of hvdrogen as a
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fuel instead of a hydrocarbon gas. Tt was claimed that hy-
drogen used as fuel produced a steel surface free from car-
bonization, At first glance the statement appeared logical,
but a casual analysis showed that the steel burned in the
process of separation vielded sufficient carbon to account for
the maximum carbonization found. A microscopic examina-
tion of surfaces cut with acetvlene and hydrogen used sep-
arately as fuels failed to discover any appreciable difference
in the amount of carbonization,

The carbon contents of the samples before cutting were
less than 0.2 percent, and after cutting it was found that a
thin layer of metal on the cut surfaces had had their carbon
contents increased to 0.9 percent or greater. Carbon had
been added in the case of the oxy-hydrogen cut as well as
that of oxy-acetvlene, In the case of the oxv-hydrogen cut,
the only source of carbon was the steel and the amount of
carbon added was fully as great as in the case of the oxy-
acetylene cut. It would be grosslv unfair to insist that ace-
tylene is a source of carbonization when the use of a no-car-
bon fuel results in carbonization. The carbonization was a
result of the avidity of molten steel for the carbon in adjacent
burning steel; the origin was the same in both cases.

Erriciexcy oF Curring Fraue

The cutting of steel is approximately 70 percent efficient
or in other words the oxygen required to burn all the iron
removed to oxide is about 70 percent of that usually used.
It is physically impossible to obtain complete mixing of
iron and oxygen in the small time allowed in the kerf so
that there will always he some oxygen and some iron un-
combined. It is quite improbable that the conditions of
theoretically perfect cutting will be approached closelv and
the possible increase in cutting efficiency is less than the ad-
vantages extravagantly claimed for some apparatus and ma-
terials. As competition grows keemer and materials and
apparatus approach perfection, differences will be smaller
and more difficult to detect. The inability to disprove ex-
travagant claims must not be confused with absolute proof
that they are correct. Not only must experimental data be
carefullv studied but it must he considered in a rational,
reasonable manner, free from bias and devoid of that ama-
teurish enthusiasm_ which is generally present where new and
interesting lines of investigation are being opened up.

Upon the shoulders of the engineering profession is a
great responsibility. The great complication of our indus-
trial life demands interpreters who, not only comprehend
the facts, but sense the value of a true and accurate transla-
tion of them into terms generally understood. This is one
of the functions of the engineer—the rational interpretation
of technical information in the light of fundamental scientific
principles.

How the A.S. M.E. Boiler Code Works in
Ohio

Ot of about 20,000 boilers in use in the state of Ohio
there were hut three explosions in the fiscal vear ended June
30, 1920, The cause of failure in one of these caszes was the
punching and drifting of rivet holes in the construction of
the boiler. This practice was permitted at the time this boiler
was huilt, but has since been prohibited in Ohio.  Another
explosion was due also to careless construction, made possible
by incorrect design. The Ohio Board of Boiler Rules is tak-
ing steps toward the elimination of this particular type of
boiler by the reduction of its safe working pressure. A third
explosion resulted from the use of a boiler that had nat been
inspected and was used in violation of the Ohio hoiler inspec-
tion law. If this boiler had been properly inspected, safety
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devices would have been insizted upon that would have pre-
vented the explosion.

These facts are set forth in the annual report of the division
of boiler inspection of the Industrial Commission of Ohio.
It may be mentioned in this connection that the state of Ohio
has adopted the A. 5. M. E. Boiler Code and has made it a
part of its boiler inspection laws.—Power.

When a Contract Isn't a Contract
BEY EDWIN L. SEABROOK

There are frequently cases where business men fall into
the error of thinking they have a contract when thev have
not, and the other party cannot be held responsible, however
reliable he may be. Mlerchandise is offered someone on cer-
tain terms and he agrees to take it, provided the terms are
changed a little or something elz¢ is done. Many business
men have the idea that under such circumstances the seller
iz under obligation to refuse the new condition if he does not
wish to agree to it. If the seller iz szilent they think he is
hound to accept it. There is nothing at all to such a view.
If a new condition is added or imposed by the buyer, the
seller need pay no attention whatever to it.

A case of this was recently decided which shows that the
buver cannot hold the seller to a contract unless it is a con-
tract. It is one of the cases where a man thought or helieved
he had a contract when he actually had none. It =0 happened
that the zeller offered im writing to furnish a certain article
at so much per ton. The one to whom the proposition was
made was asked to sign his acceptance and return it so that
both parties would have a complete copy of the transaction,

The party who wished to buy received the offer, signed it,
but added these words: “Buyer’s weights to govern settle-
ment,”  This form of acceptance was communicated by a
letter calling attention to the change and expressing the hope
that it would be acceptable. The seller received the communi-
cation, made no replv and did not deliver the goods. The
buyer demanded delivery, and after waiting a reasonahle
time went out into the open market, bought at a higher price
because the prices had materially advanced in the meantime
and sued for the difference. A lower court decided against
the =eller, but the court of appeal reversed this decision.

This case was decided on the theory that when the buver
returned the seller’s offer with the stipulation *Buver's
weights to govern settlement” he did not accept the offer at
all. He did what was equivalent to making a counter offer
which the seller did not accept. There was, therefore, no
contract and no obligation on the part of the seller to make
delivery. The court in deciding said:

“The contenticn of the buver, as we understand it, iz that
under the circumstancez the seller was bound to make =ome
answer to hiz communication, and the failure to do so
amounted to his consent.  We are clearly of the opinion that
the seller was not under any duty to make an answer to the
communication and he was not hound by hiz silence,”

Businesz men should pay particular attention to this he-
cause there are buvers {also =ellers) who give offers in writ-
ing leaving the way open to a complete repudiation of the
contract by the =eller {or huver) bv adding some new condi-
tion which i= not in accordance with the offer.  Tf the seller
{or buver) does not explicitly accept these in the offer or
condition, which should alwavs he in writing if the other
part of the comtract iz in writine, there is no contract and
the seller (or buver), a= the caze mav he, is not under obli-
gation to do anvthing if he does not wish to,

If any change iz suggested in anv offer made for buving
or selling merchandise, zet the acceptance of the other party
to it in writing,



Elementary Mechanics for Boiler Makers

Method of Determining the Composition and _Resolut'fon
of Forces—Applying Force Diagram to Boiler Design

BY WILLIAM

Having thus evalved a simple explanation of the meaning
of the terms “force’” and “reaction” in a previous chapter, we
shall now delve decper into the subject of composition and
resolution of forces.

In Fig. 7 (a) we encounter a condition somewhat similar
to that which wa=z shown in Fig. 1.

Here we have two forces of 500 pounds each acting in
different directions on a given point, and it should be readily
seen that if the point be considered as free it would move
vertically downwards on a line bisecting angle a which the
directions of motion of the two forces make with each other.
This is true because the forces are symmetrically applied and
of equal magnitude, hence what one force tends to deflect from
the horizontal direction is equally and oppositely compensated
for by the other force. Therefore to hold two such forces in
equilibrium a force would have to be applied to the hady
equal in magnitude to the resultant, but acting in the opposite
direction,

When a diagram similar to Fig. 7 (a) is presented nearly
every student is inclined to get the impression that the re-
sultant is equal to the sum of the two diagonal forces. That
thiz assumption i= erronecus can be proven by referring again
to our model of the spring balance. In Fig. 7 (a) the two
forces A and B act towards a given point, whereas in Fig. 1
the force in the springs acts gway from the point. (In the
spring balance model the lower point O of the system where
the diagonals and weight intersect iz considered the point on
which the forces act.) Therefore the “pull” of the spring
balances may be likened to a pair of component forces. The
resultant of these two diagonal forces would be equal in mag-
nitude to the weight, but acting in the opposite direction,
which is, of course, graphically represented hy the vertical line
od on Fig. 2.

If either of the component forces 4 or B in Fig. 7 (a)
he considered removed, the body will move in the direction
of application of the remaining force, but with both forces
acting on the body in unison, as shown, the component forces
cannot possibly cause the body to move in a separate path,
for the reason that they create horizontal component forces
which react equally against each other and nullify any ten-
dency of the body to move in either an oblique or horizontal
direction. Nevertheless the horizontal component Ry, repre-
sents dissipated energy, and, since it performs no useful work,
the body will not, in consequence, receive the full value of
both forces, as would be the case if both forces acted one be-
hind the ather. These horizontal components are identical
with the horizontal thrust created between the supports of our
spring balance model, which also represents dissipated or
wasted energy, for it should be recalled that the actual
stresses in the diagonalz were greater than the actual vertical
load they were supporting. The foregoing work now leads
us to a consideration of the following statement from applied
mechanics:

“Any =ingle inclined force may be resolved into a vertical
and a horizontal component.”

A simple demonstration of this principle may be had by
reference to the accompanying illustration, Fig, &

* Contintation of article eommenced in December issue of Ture Hoicen
MarEer

t Engineering department of the Koppers Company, Pittshurgh, FPa.:
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HoklzoNTAL AND VERTICAL COMPONENTS OF FORCES

Fvervone knows that when pulling a load the more nearly
horizontal the tongue of the wagon is with the line of pull,
the less will be the effort required to move it. When the
angularity @ which the tongue makes with the line of pull
i considerable a decided tendency to lift the load can be
felt. The reason for this is that the actual direct pull ap-
plied to the wagon tongue is divided into two forces—one he-
ing the horizontal component which does the useful work
{as BD of Fig. ), and the other the vertical component force
as DC, which represents dissipated energy. In the illustra-
tion the actual effort which the man makes in moving the
truck is indicated by the letter W, the wasted effort is indi-
cated K., and the effective force by Ry,

A diagram of these forces may be constructed identically as
in the case of the spring balance model. Let a diagonal line
AD he drawn representing the actual direction of the force
applied to the truck, The length of this line should be drawn
to some scale to represent the magnitude of the force W. The
vertical and horizontal lines drawn from the exiremities of
the diagonal will then represent to the same scale the magni-
tude of the vertical and horizontal component forces re-
spectively,

The student has now been made familiar with the prin-
ciples of that branch of applied mechanics known as “the
composition and tesolution of forces,” but no instructions
have as wet been given for performing such calculations
mathematically., In practice, however, we cannot work with
models, hence stresses in structures must be determined
through the medium of stress diagrams which may be solved
either graphically or by trigonometry. The graphical solu-
tion will first be explained.

GrarHIC SoLUTION oOF STRESS DIAGRAMS

In Fig. 7 {(a) let the diagonal lines o4 and oF represent
the direction of two forces acting on the point @, From any
point on the drawing board, as A, see Fig. 7 (b}, lay off line
oA to some convenient =cale, say 1 inch equals 100 pounds,
or 5 inches long. Tt should make the same angularity with the
horizontal as indicated on the force diagram at (a), or 300
degrees. Next mark with an arrowhead the direction in which
this force acts, also in accordance with the force diagram.
Line o4 which has thus been laved out represents to a speci-
fied scale the magnitude and direction of a given force. Now
from the upper extremity of line od. and to the same scale,
lay off line oB, whose direction must be the same as that
specified for line oBF in the diagram. This completes the
representation of the known forces, and what we now wizh to
find iz the magnitude and direction of their resultant.

To do this we simply comnect the lower extremities of
lines 04 and »B with the dotted line B. This completes the
figure, which becomes a triangle and is known as a force tri-
angle. By scaling line R on his drawing the student should
find that it meazures 83¢ inches long, or (8.625 > 100
pounds) equals 8625 pounds, which is the magnitude of the
desired resultant. The direction of the resultant force is de-
termined from the force triangle: it should he noticed that
the resultant travels in a direction beginning at the end of the
last force and ending where the first force began, In other
waords, for any force triangle or parallelogram to be in equi-
librium the diagram must automatically close; that is, the re-
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sultant should end where the first force began. The magni-
tude of each of the horizontal components Ry is evidently
represented by the length of line Ry, drawn perpendicular to
AB from point O,

The foregoing graphic method of stress determination is
simple and convenient when absolute accuracy is not required.
It iz obvious that when large forces are being dealt with it
would be necessary to use a comparatively small scale in
arder to include the diagram within the limits of the drawing
board, in which case it would be difficult to scale the forces
accurately; an error of a small fraction of an inch in some
cases might cause an error of thousands of pounds. Never-
theless these problems are just as readily solved by means of

—_————————

(b

Fig. 7{a).—Finding Resultant of Forces Fig. 7(b).—Graphical Methad
Acting al a Point of Determining the Resuliant

trigonometry. For those who do not have a working knowl-
edge of this branch of mathematics the graphic method will
have to suffice. It is essential, however, to the best interests
of the student that he take up the study of this branch of
mathematics.

Sorution ofF Dracrasm BY TRIGONOMETRY
To salve Fig. 7 (a) by trigonometry, a force diagram is
made identically as at (b), except that the lines representing
the forces riced not be drawn to scale.  We have then repre-

Fig. 8.—Resolution of Forces Into Wertical and Horizontal Components

sented an ebligue angle triangle, which, by means of the line
R, projected from point O and perpendicular to line AE, may
be divided into two distinct right angle triangles of equal
magnitude. In these right triangles the length of one side
and the magnitude of one of its angles are known to find the
other two sidez.  The solution to this problem follows:
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From trigonometry we learn that the cosine of any angle
side adjacent to the angle

equals
hypotenuse

From a table of the trigonometric functions of angles we
find that the cosine of 30 degrees equals 0.86603; therefoge
AR /500 equals 086603, whence AB equals 086603 = 500,
or 430,15 pounds.  This figure of course represents only one-
balf the magnitude of line A8, whence the actual value for
the resultant cquals 2 % 430015, or 860.30 pounds. This
very closely approximates the result which was graphically
determined, bat the trigonometric solution s the more accu-
rate.

There is considerably more to this subject than i= necessary
to present here, but the foregoing discussion iz deemed suf-
ficient to give the student a working knowledge of the theory
of force and motion.  If he masters this short treatment of the
subject he will be able to apply his knowledge to ordinary de-
sign problems.

CoumruTinG 51ZE oF DiacoNaL Boiner BRAcEs

Having now learned how any inclined force may be re-
solved into a vertical and horizontal component, we are pre-
pared to return to that part of our design where we left off,
viz., the determination of the size of the diagenal boiler head
Liraces.

Referring to Fig. 1 we find that the horizontal load Ry on
each brace is 10,018 pounds. This load is due to the steam
pressure on the head, as was previously explained. Due now
to this horizontal thrust of the heads a stress indicated as Fy
in the illustration is transmitted diagonally through the body
of the brace. This diagonal force creates a certain vertical
pull R, in the shell plate resisted by an equal and opposite
reaction R, in the boiler head. Therefore the forces indicated
in the illustration by the letters R, and R, represent the hori-
zontal and vertical components respectively of the diagonal
{or resultant) force Fa.

In this case the magnitude of the horizontal component is
known to determine the magnitude of the resultant F,, which
latter will of course be the actual lead on the hrace and ulti-
mately determine its size.

We learned previously that the greater the angularity of
the diagonal, the greater will be the load on the diagonal.
It should therefore, be the aim of the designer to decrease,
as far as possible, the angularity @ which the brace makes
with the shell {see Fig. 1}. Thiz iz accomplished by using
braces as lomg as practical, thereby increasing dimensions
L, and consequently angle . Of course, decreasing dimen-
sion H, will have a similar effect, but the latter iz usually
fixed by the time the designer comes to determining the angu-
larity, because as was previously explained, the initial re-
quirement s to locate a sufficient number of braces over
the segment so as to obtain uniform load distribution, and

F=1p015"

o
Fig. 9.—Force Diagram of Siresses in Boiler Bracket Problem

not to exceed certain minimum pitches from center to center
of the braces.

Let us now suppose that the greatest angle which anv
brace makes with the shell is 30 degrees. A force diagram
may now be made, representing the existing condition, as
in Fig, 9,
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We now have a right angle triangle with one angle and its
side adjacent known, to find the other two sides.  From trigi-
nometry we learned that, cosine of anyv angle equals

side adjacent to angle

5 hypotenuse
From a table of trigomometric functions of angles, we find
that cosine of 30 degrees equals 0.8660, Then in Fig. 9,

F 10,018
— equals the zine of a, or equals 0.8660; whence
F, F,
10,018
Fy equals ——— or 11, 564,
0.8660

By now following a common sense method of reazoning,
through the medium of the foregoing trigonometric solution,
the above problem may be resolved into a simple fractional
equation as follows:

Figs. 1 and 9 are evidently similar triangles, that is, their
angles are of the same magnitude; therefore, the trigonome-
tric functions of corresponding angles of Fig, 1 and 9 have
similar values, whence they are termed similar triangles.
We mav sav then, that the cosine of angle @ in Fig. 1,

equals the cosine of the similar angle in Fig. 9. As the
F

cosine of angle @ in Fig. 9 is equal to — then in Fig 1,
F,
13
the cosine of angle ¢ must evidently be —
L

“Two things that are equal to the same thing, are equal
to each other,” therefore,

F [
— = —or F % L = F, ¥ 1, whence, by transposition of
F,; L
terms, we have the final equation;
T
(1} Fa = =
i

Formula (1) simply means that if we multiply the horiz-
antal (direct} thrust on the brace by the diagonal dimen-
sion L. of Fig. 1, and then divide this product by the horiz-
ontal dimenszion [, the quotient obtained will be the result-
ant load Fs on the brace. By applying formula (1) the
student will not need to work with the angles in his calcula-
tiems. A study of the formula should convince the student
of the correctness of the principle upon which its develop-
ment was based, for although the actual mapgnitude of the
L

angle does not enter the formula, its cosine ratio — never-
{

theless is present.

We shall now apply formula (1) to our problem, but
it will be necessary to assume certain value for I and L.
Any dimensions will be satisfactory for the purpose just so

i
that — — 0.8600, or that I equalz 1.15 times I, which is, of
L
course, the same thing, and will correspond to an angle of 30
degrees, which is necessary to meet the previously assumed

condition. Therefore, assuming {, = 31.18 inches, and I,
= 36 inches, we may substitute in formula (1) as follows:
10,018 % 36
Fa=— — 11,564 pounds.
ar.18

The required net cross sectional area of each brace is
found by dividing the actual load F; on the brace by the
allowable unit working strength of the stay material, thus;

Fa
(2) A4 =—
=

in which :

]

Jamuary, Ig2r

MAKER

A = required net cross sectional of stay in square inches,

Fa = actual diagonal load on stay in pounds.

C = allowable unit stress in stay (500 pounds per
square mch  for  weldless diagonal stays).

{0000 pounds per square inch for welded diag-

onal stays, )

Sulstituting values for letters in formula (2) we have:

11,5004
A = ———, or 1.217 square inches.
9,500
If round braces of the Scully tvpe are going to bLe used,
this area will be met in a rod having a diameter of 114
inches.

We now finally present the American Society of Mechan-
icil Engineers’ Boiler Code formula for the size of diagonal
braces far boilers and pressure vessels:

oL
3) v —_—,

!
sectiomal area of diagonal stay in square inches.
sectional area of direct stay in square inches,
= length of diagonal stay, as indicated in Fig. 1, in

inches.
length of line, drawn as indicated in Fig. 1, in
inches.

The student iz requested to compare the above formula
with our formula (1), which we developed by analysis. The
only difference hetween the code formula and ours, is that
the code comsidered the cross sectional areas of the braces
instead of the forces acting upon them, which in the end,
amounts to the same thing, that is, the total stress in the
stay 15 resisted by a section of metal A, while the horizontal

in which:

i

A
a
I

I

thrust could be resisted by a smaller section @, Therefore,
A a

A, L, a, I, or — equals —, whence.
75 [

e I,
A= . which is the same as the code formula given
I
above,

In order to apply formula (3), it would be necessary to
know the value of A, which is simply the cross sectional area
of stay that would be required if there were no angularity,
or in other words, simply a direct stay. Its value may be
determined direct by the following formula, an analysis of
which should not be necessary at this advanced stage of
the treatise.

W
(4] g = —— in which-
Cw N
I’ total load on segment to he stayed.

£ = allowable unit stress per stay (0,500 pounds per
square inch for weldlessh. (6000 pounds per
square inch for welded,)
N = numher of stays used.
For the student’s convenience we shall apply formulas (3)
and {4} to our problem, Tt is first necessarv to find 4.
Therefore we apply formula four:

!.m.z:‘.n
# = ————, or 1.05 square inchez,
0,500 3 14
Now applying formula (3) for 4, we get;
1.05 » 36
A =——— or 1.217 square inches,
31.25

which is ohtained in a bar, having a diameter of 114 inches,
being the same result as previously obtained by applying
our own formula (1).

The purpose of the code was to place within easy reach
of all who might be interested in the subject simple rules
and formulas for the safe design of steam boilers and pres-
sure vessels, There is not a formula in the entire code that
has not been derived from correct engineering principles, and
wherever these did not at first seem to give the very hest
practical results, the formulas were revizsed in accordance
with the very hest practice known.
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An Unusual Boiler Failure®

Several months ago a boiler failure occurred in the power
plant of a large automobile factory, and as it was of an un-
usual character, a brief description of it will Le of interest.
The boiler referred to is of the watertube type, and has 252
tubes, each 4 inches in diameter and 15 feet long, and two
drums, each 43 inches in diameter and 20 feet long. The
heads of the drums are 19/32 of an inch in thickness, and
the shell plates are 153/32 of an inch thick. The longitudinal
seams of the drums are quadruple riveted, with double butt
straps, and have a calculated efficiency of 93.1 percent.  The
bailer is operated at o pressure of 200 pounds per square inch,

Previous to the failure the boiler had heen cut out of serv-
ice in order to make some maintenance repairs, and after
these had been completed the boiler was filled with water
for the purpose of applying a hydrostatic-pressure test. It
was impossible to raise the desired pressure within the boiler,
however, and the dizcovery wasz made that water was running
down on the brick work and between the tubes.  Some of the
brick work at the rear of the boiler was removed and it was
found that a bulee 42 inches long, 36 inches wide, and 614
inches deep had developed in the upper shell plate of one of
the drums, directly bencath the smoke breeching, and that
there was an opening about 3 inches long in the plate at the
center of the bulge,

The apparent explanation of this failure is that the shell

N~
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Fig. 1. —Diagram of Boiler Showing Bulge and Damaged Breeching

of the drum hecame locally overheated; that the bulge was
formed by the action of the internal steam pressure on the
overheated part; and that finally a small opening developed
at the center of the bulge, due to the reduction in the thick-
ness of the metal at that point.

If we assume that the drum shell failed because of over-.
heating of the metal we must assign a cause for such action.
Bags and bulges in boilers are usually caused by accumula-
tions of oil, grease, or scale, which have been deposited on
the interior parts of boilers directly exposed to the flame and
the products of combustion, and which form a non-conduet-
ing coating hetween the heat on one side of the metal plate
and the water on the other side. For obvious reasons it is

* Reprinted from The Travelers Stendord. Published by the Travelers
Insurance Lompany, Hartford, Conn.
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Fig. 2—Result of Owerheating in an Improperly Cleaned Beiler

unlikely that deposits of this nature could have caused the
trouble in the present case,

It zeems probable that combustible material of some kind
accumulated on the outside of the upper part of the drum
where the bulge developed and, becoming ignited, caused
the metal to soften and stretch under the action of the
internal steam pressure.  The kinds of combustible material
that might have causzed the damage in this particular location
are practically limited to two—soat (with which may be in-
cluded Aue dust and cinders) and shavings, It seems rather
unlikely that a dangerous temperature could have been hrought
about by the combustion of scot alone, under the prevailing
conditions, although it 15 well known that thizs material,
when deposited in combustion chambers and elsewhere ahbout
hoiler settings, will remain at a high temperature for several
days after the fires in the furnaces have been extinguished;
and in many cases inspectors have been seriously burned by
putting their feet or hands into these hot deposits,

There is the further possibility, however, that shavings,
which were used in part as fuel for the hoiler furnace, were
carried along by the draft through the gas passages to the
stack at which paint the velocity of the current of hot air and
gases became reduced so as to be no longer strong encugh to
sustain the shavings, which then dropped on to the top of the
drum, These shavings may have become ignited, and if a
considerable quantity had accumulated, previous to the igni-
tion, the resulting heat may have caused the damage.

Fortunately, no personal injuries resulted from the acci-
dent, and the property loss was limited to the expense in-
volved in repairing the damaged shell plate of the drum,
On account of the large size of the bulge and the high pres-
aure carried on the hoiler, it was recommended that a new
course he substituted for the damaged one, rather than to
attempt to force the hulge back into position and apply a
patch. It was alzo recommended that doors be placed in the
hrick work between the breeching and the drums on the
haoiler, to give access for cleaning out accumulations of soat,
as often as might be found necessary,

A new type of locomaotive has just been successfully tested
on the railway from Ipswich to Toowoomba, Queensland,
Australia, Known locally as the CI7, it is fitted with a
Robinsom superheater, and has a lower boiler pressure than
the C16 locomotive hitherto used, but it is much more econom-
ical in the consumption of water and coal. On the trial run
the new locomaotive consumed, with a full load, 800 pounds
less coal, 1300 zallons less water than its forerunner with a
zimilar load.



Increasing the Capacity of Old Locomotives

EY C. B. SMITHT

The usual policy of the railrouds with reference to the purchase of new locomotives
and the conversion of old ones is not, in the opinion of the writer, as well provided for
as the demands of the service require. The difficulty lies in the fact that shop facilities
are inadequate, @ large amount of both time and money being unnecessarily consumed

in order io keep locomotives in service,

The author rites examples of satisfactory

reconstruction which justify the improvement programme advocated, and states that
the application of all the desirable auxiliaries to old engines is prohibitive without a
radical provision for carrving out swuch a programme,

In these days of the high cost of railroading, responsible
officers of the mechanical departments realize that the neces-
sity for reducing the cost of all locomotive operation and
maintenance is more urgent than ever. Such zaving can be
accomplished in two wayvs, one by using new and modern
locomotives, the other by rebuilding old types.

The purchase of new locomotives is usually confined to the
largest units permissible for each type required, and they
are equipped with superheaters and other modern devices
as selected by the purchaser. Older engines of modern type,
but not originally supplied with superheaters, are also being
so equipped at general shoppings of these engines on the
greater number of the roads of the country, and as rapidly
as local conditions will permit. This improvement Lrings
the clder locomatives up to the capacity of those more re-
cently purchased, and such reconstruction will, undoubtedly,
be continued until all such locomotives have been modern-
ized. The wisdom and economy of this work are known to
all.

The replacement or hetterment of the older locomaotives
is becoming more of a problem where suburban and local
passenger service and branch line traffic still require the
maintenance of the lighter types of locomotives that can
handle such traffic. Such engines are periodically returned to
the shops for repairs, and the frequency of these shoppings
could be reduced and mileage hetween them increased if
the time were taken at one shopping to modernize them.
Extensive reconstruction, however, requires a longer shopping
period and reduces the number of engines available for road
SETVICE.

Factors which will increase the capacity of a locomotive
may do so directly or indirectly, singly or in connection with
others. When setting out to rebuild a locomotive the ex-
perienced supervisor appreciates the opportunity to apply
many devices and facilities which will standardize the engine
in accordance with the railroad company’s practice, and in
=0 doing reduce repairs and stores department expense in
maintenance.

The aggregate of such improvements results in a locomo-
tive which in proportion to its capacity will produce service
results comparable with those of entirely modern construc-
tion, and at a cost approximately one-half that for a new
locomotive of similar capacity. The difficulty in carrving
forward an extensive reconstruction programme. however, is
in finding the shop facilities either on the railroad or among
the locomotive builders in order to advance the work at a
satisfactory rate of progress. Nevertheless, despite this diffi-
culty the results which could be obtained from the operation
of reconstructed locomotives, if thev could all he rebuilt
within the next few years, would justifv a special effort on
the part of railroad managements to bring it about.

On roads where the number of old locomotives which
warrant rebuilding is sufficient to require a period of more
than three years to complete the work, it would seem neces-
sary to arrange for enlargement of shop facilities in order
to hasten the reconstruction. If, however, adequate shopping

* Abstract of paper presented at the railread section of the American
Bociety of Mechanical Engineers, December 8 1020

+ Mechanical engineer, Boston and Maine Railroad.

facilities are not forthcoming, the improvement programme
for locomotives must be confined chiefly to the application of
superheaters and the substitution of piston for slide valves;
together with the minor but relatively important betterments
that may usually be applied at the shopping period. On
some roads this work alone will require six years at the pres-
ent rate to equip what can rightly be called the “early-mod-
ern’” locomotives.

Some of the engines built within the past ten years have
developed weaknesses in frames and in parts of running
gear. 1t has proved justifiable to reconstruct them by sub-
stituting new parts of stronger design and thus avoid recur-
ring breakages which interrupt both the road service of these
engines and the repairs to others. On roads whose traffic
and service conditions now demand and will continue to
demand the use of light locomotives for passenger trains and
freight trains on branch lines, the better classes of the light
locomotives should also receive their share of improvements
along with the heavier power.

Old locomotives requiring new boilers have verv generally
been scrapped, but where light train service demands no
heavier engines than formerly, the writer believes it advisable
1o rebuild such engines with radial-stay beilers, superheaters,
new piston-valve cylinders, main frames when necessary,
and outside valve gears. If there is to be no increase in the
biler pressure over that formerly carried by the locomotive
and the valve motion has given little trouble bv hreakages,
the Stephenson motion may be connected to the piston valves
through the usual rocker-shaft connections.

The old eight-wheeled, American type locomotives having
crown bar hoilers with deep fircboxes between frames have
become obsolete on many large roads, but on the small roads
and on branchline and local train service in much of the
New England territory these engines, modernized as far as
congistent, should be carefully considered where the traffic
conditions warrant,

Atlantie-type locomotives having outside valve gears have
had their capacity and economy increased by the application
of the superheater. This work permitted the use of the
engine in long-distance through service which was not pre-
viously successful,

Consolidation locomotives reconstructed with superheaters,
new piston-valve cylinders, outside valve gears, new front-
frame sections, and frame cross-ties have also had their ca-
pacity increased, and have been successfully used in regular
freight service on a mountain division greatly needing such
power,  The cost of the above-mentioned improvements, in-
cluding heavy general repairs and entirely new firehoxes,
would not exceed one-half the cost of new locomotives of
the same capacity,

Discussion

The first to speak in regard to increasing the capacity of
old locomotives was Frank McManamy, now assistant direc-
tor-general of railroads.

The application of the superheater, the stoker and the feed
water heater were commented upon as among the hest meas-
ures toward modernization, but with the application of these,
as with other devices, intelligent handling and adequate main-
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tenance are essential before thev can be of any real value
The simple application of these devices is not sufficient: they
must be properly used and adequately maintained.

In a written discussion of the subject submitted by W, L
Moody, mechanical engineer of the Illinois Central, the neces-
sity for adequate shop, as well as locomotive terminal facil-
ities, was emphasized. Mr. Moody pointed to the fact that
in the absence of shop facilities adequate for current mainte-
nance of locomotives, little could be hoped for toward the
modernization of locometives upon any considerable scale.
In this connection it should be remarked that the locomotive
companies who, until recently, have been husily engaged on
new locomotive construction, are now in a position to under-
take considerable modernization work for the railroads, and
in view of the possibilities in this direction it would appear
to be an opportune time for the railroads to assign some of
this work to the locomotive builders, where they are unable to
undertake it in their own shops and are not justified in the
purchase of new locomotives,

ARGUMENTS For FrEeEp Warer HEATING

Some strong arguments in favor of locomotive feed water
heating were presented by E. A. Averill, vice-president of
the Locomotive Feed Water Heater Company, who con-
tributed to the discussion as follows:

“Increasing the capacity of all old and semi-modern loco-
motives, whenever increazed capacity can be used and increas-
ing the efficiency of those which are in a service where in-
creased capacity will not show a return, should he the first
feature to be investigated and carefully analyzed.

“It may interest vou to know that feed water heaters, which
will raise the temperature of the water from 40 degrees or 50
degrees to from 230 degrees to 250 degrees, have heen in suc-
cessful railroad service for over three vears. Furthermore,
these heaters filter all the water formed from the condensed
exhaust steam and return it, free from oil, to the tender. This
adds about 14 percent to the capacity of the tender and greatly
extends the distance that can be made between stops for
water.

“On most locometives an increased boiler capacity can he
fully used in regular szervice and, furthermore, since any
haoiler is most economical and most efficient at its lower rates
of working, an appliance which makes the boiler larger al-
ways shows returns. It gives increased capacity when it is
needed and it gives greater efficiency when the larger capacity
cannot be used. A feed water heater lies entirely in this class
of equipment, Tt permits the boiler to deliver @ pounds of
steam for each pound of coal burned where, without the
heater, it would deliver but 7.8 pounds of steam for each
pound of coal. If, however, service conditions were such
that only the smaller quantity of steam could he employed, a
boiler equipped with a feed water heater would be operating
at 65 percent efficiency, as compared with 61 percent for the
same quantity of steam, without the heater, and thus this
appliance is giving a return of one sort or another at all
times."”

SUPERHEAT AS A MEANS To INCREASED CAPACITY

In commenting on the subject of increasing the capacity of
old locomatives, H. B. Oatley, chief engineer of the Locomo-
tive Superheater Company, took this opportunity of hringing
out, somewhat in detail, the features which have prompted
the very extensive superheating programmes which have heen
in vogue on many of the railroads for a considerable period.

“By the addition of a high degree superheater,” Mr. Oatley
said, “it has been demanstrated that the steam consumption
per harsepower hour is reduced about 28 percent, The fie-
ures commonly accepted as representing good practice are 27
pounds for saturated steam and 19.5 pounds for superheated
steam. In the case of the 0-6-0 type hailer, the horsepower
has been increased 15 percent; for the 4-4-0 tvpe 14 percent;
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for the 2-6-0 type 13 percent; for the 2-8-0 type 10 percent,
and for the 4-4-2 tvpe 10.2 pereent. The maximum cylinder
horsepower, using the American Locomotive Company’s fig-
ures, has, by the addition of a superheater, heen increased
about # percent.

MusT MopER¥I1ZE EVENTUALLY

“In his remarks on the subject of increasing the capacity
of old locomaotives, 1. T, Anthony, vice-president of the Amer-
ican Arch Company, stated that with 65,000 locomotives in
service on American railroads, only 35,000 are equipped with
superheaters; 43,000 with arches; 37,000 with automatic fire
doors; 15,000 with power reverse gears: 2,000 with automatic
1|ri1.']';|‘1;__{ box wedges, and only 30 with feed water heaters.
The reasons commonly given for this condition, he said, “are
lack of shop facilities and inability to get appropriations
with which to carry on the work. But it is difficult to under-
stand why the responsible officials who willingly make appro-
priations of millions of dollars for grade reductions, curve
eliminations, etc., with the sole idea of increasing train load-
ing and reducing operating expenses, should turn a deaf ear
to the requests of the mechanical departments when they have
the same abiject in view,

“There are only three methads of increasing the heating
surface of an existing firebox, i. e., by the installation of a
combustion chamber, or arch tubes, or thermic syphons. At
the present time there are only 6,000 locomotives equipped
with combustion chambers, and something over 100 equipped
with thermic syphons, this device being of rather recent
origin. Many of the exizting hoilers can he improved by add-
ing combustion chambers when new fireboxes are put in,
therebv increazing the firehox volume and reducing the oft-
time excessive flue lengths, and in other cases new back-ends
should be put on when it is necessary to renew fircboxes of
narrow and antiquated designs, thereby increasing the grate
area and firebox volume., Too little attention has heen paid
to the possibility of improvements in old boilers by these
means. While it is true that the addition of superheaters and
hrick arches often reduces the demands made upon it, there
is still a lot of room for improvements in the firchox, par-
ticularly in regard to the firebox as a furnace wherein fuel
may be burned efficiently. In this connection we might call
attention to the poor designs of ashpans on thousands of our
present locomotives, on many of which it iz impossible to
secure an adequate air supply. Such conditions can be reme-
died at comparatively little expense and effect a large saving
in fuel.

“The many improvements that have been made in locomao-
tive design in the past 10 or 15 vears have not come about in
answer to any loud and sustained cry from the railroads for
more efficient locomotives. The railroads asked for larger
and more powerful locomotives, but the devices that have
made the locomatives of increased capacity and efficiency pos-
sible have heen largely left to the ingenuity of the railway sup-
ply companies and, in a smaller degree, to the locomotive
huilders. The development of the several well-known fuel
economy and capacity increasing devices has been due to the
lahor and efforts of men who have left the railway service,
in many cases on account of the lack of interest of the rail-
road in the device which the individual was trying to get
perfected and used.

“If we can judge the future by the past, there will be no
radical provisions made for the carrying out of a locomotive
recomstruction programme until the officials of the mechanical
and operating departments awake to a full realization of the
possibilities of reducing present operating expenses by the
maintenance of a high standard of efficiency of all their loco-
motives, and by their urgent demands and intelligent pre-
sentation of facts convinece the higher authoritics—those whe
have to dig up the money—of the feasibility and desirability
of such a programme.” y
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Standardizing the Installation of Electrical
Equipment*

EY D. . WEEDONT

Standardization of electrical equipment cannot mean dupli-
cate motors, control, generating apparatus, etc., but can mean
standardization of design for installation or application, tvpe
of drive, style of control and ratings. A great deal of henefit
can be derived by putting the same general tvpes of electrical
apparatus on the same general types of machine tools,

Maotor drive means to different people different things, For
example, on the zame line of tools some manufacturers will
apply a |1igh torque motor, others a low torque motor, some
constant speed, others adjustable speed; some equip their
machines completely, including a line switch, other manu-
facturers have even omitted starters where starters are neces-
sary, A motor driven tool might mean to one manufacturer
a motor belted to the tool from the floor or ceiling, while to
others it means o motor actually Luilt into the machine,

With this great diversity of ideas as to mator driven tools
confusion and dissatisfaction occur, If the machine tool
manufacturer would only take the electrical manufacturer's
engineer into hiz confidence at the time of design, money will
often be saved and worry eliminated. If the electrical drive
would be looked upon more as a mechanical item—that is, a
necessary part of the tool instead of an after thought—the
results would be surprising,

SuPrPORTING BRACEETS For MoTors

After a tool has been completed it is usually necessary to
make a special bracket to support the motor, and sometimes
a request 1= made that a special motor be built.  Both of these
plans are unsatisfactory and an earlier attention to this point
would usually provide a suitable mounting without difficalty.

Some manufacturers purchase only the stationary and ro-
tating parts of motors and build the mechanical parts in their
own shops. This tends to reduce bearings as well as expen-
sive speed boxes, levers and other machine parts, making a
simple and compact drive, and increasing the efficiency of the
tool without decreazing the efficiency of the mator.

Another important precaution is to apply a motor of proper
horsepower and speed to the toal.  Only by actual tests can
thiz be done and the electrical engineer can easily and quickly
determine the exact horsepower to he applied. Very often a
large size tool is purchased to machine bulky parts with light
cuts.

Of course in connection with the proper power there should
he taken into consideration the range of speeds of motors.
It should al=o be borne in mind that a variable speed motor
might be either alternating or direct current, while an adjust-
able speed motor is direct current only. By adjustable is
meant a motor whose speed settings can be definitely deter-
mined and maintained regardless of the load Leing carried.

MIiLLWRIGHT Worgk ELTMINATED WITH DirEcT DRIVE

In the installation of motor driven tools there iz a decided
saving because of the omission of counter shafts with hear-
ings, and the necessary millwright work. In reversing serv-
ice, such as planer or other shock service, the direct connected
motor ahbsorbs this stress with its inherent cushioning effect,
instead of throwing the strain on hangers, shafts and belts.

OFf course there are tools where it is practically imperative
that belt drive be used. Many times this can be arranged hy
placing the motor on an extension of the machine hedplate or
even mounting it on the floor, This does not interfere with
crane operation, nor with the lighting arrangements of the
shop. In a certain shop the lighting bill was cut 40 percent
where overhead shafting and belts were eliminated.

® Ahstract nf a paper read hefore the National AMachine Toal Manufac
turers’ Association, New York City, November 11, 1824 ;
¥ Boston office of the Westinghouse Electric and Manofacturing Company
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When designing a tool for using a standard motor, the
mounting should be of a type that will accommodate more
than one make of motor. 1 at all possible, the design should
take either alternating or direct current motors of at least two
makes.

MeTHODS 0F CONTROL

With either tvpe of motor two types of control can be used—
automatic and manual,  With automatic the control can be
placed at a remote location with the pilot switch l_:iuse by the
operator’s hand, With manual control or starter it should he
placed as near the operator's position as possible without in-
terfering with the proper manipulation of the tool. Especially
cn lathes, 2 master drum control can be operated from the
apron by means of a spline shaft,

By equipping the control with u proper overload relay, ex-
pensive friction clutches which would otherwise often he
necessary to pratect the machine tool from® extraordinary
slriins are eliminated.

O)f course the importance of having the starter for the
motor equipped with what is termed “low voltage protection”
is well understood. This means that if for any cause the
line circuit fails, the motor will not automatically restart when
the current returns.  Without this the operator, forgetting to
open the line, might Le changing a tool or gaging his work,
and =erious results would follow the unexpected starting of
the motor,

In selecting the starting equipment the advisability of us-
ing automatic control should be carefully considered, with the
push buttons conveniently placed. It has been thought by
many that automatic control is very expensive, but such is
not the cazse.  In those cuses where cost is greater the differ-
ence is usually justifialile,

Plant engineers know that for certain groups of machinery
it will ofttimes work well to have one motor drive several
tools. The machine tool manufacturer, however, wants the
best possible result from his own machine, and this usually
with more or less disregard, within reason, to the first cost
af the tool.

In order to make a real application of correct principles,
and this means that all tool builders should apply the same
types of electrical equipment to the same general line of tools,
requires a careful study of the nature of the zervice, such as
continuous or intermittent rating, variable, light or heavy
load factor, and the like. All these items bring into con-
sideration the temperature rating allowable and the proper
application regarding high and low torques and speeds. For
these various combinations there are motors and control
available,

The Ratio of Heating Surface to Grate
Area
BY TOHN 5. WATTS

Having come across many cases of boilers built in such a
way as to bring the ratio between the heating surface and
grate surface to o figure that could not possibly give efficient
rezults, T have concluded that the fact that this ratio (within
certain limits) has considerable bearing on the efficiency of
the hoiler is not as thoroughly understood among boiler de-
signers and operators as it should be,
 The worst case 1 remember was a vertical hoiler, 6 feet 6
inches diameter by 10 feet high, in which the ratio of heating
surface to grate surface was only about 25 ta 1. instead of
45 to 1, which was the fizure giving the best results with the
class of coal and other conditions applving. The owner com-
plained that no matter how hard he fired he could not keep
up steam. Investigation showed that the grate area was about
right for the power he required, but that there was not nearly
enough heating surface to absorb the heat from the coal
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burned. Whatever coal was burned over and above the
amount transmitted by the heating surface was wasted, as it
simply went to raise the temperature of the gases in the smoke
stack.

The area of grate surface required to evaporate o given
quantity of water per hour is dependent upon the following
tactors:

The calorific value of the coal upon which depends the
amount of coal to be burned per hour to evaporate the re-
quired amount of water.

The amount of coal which can be efficiently burned per
square foot of grate per hour,

Considering the first factor, experience shows that one
pound of coal will evaporate between 3 and 12.5 pounds of
water, depending upon the quality of the coal and upon the
efficiency of the fireman,

Referring to the second, the amount of coal that can he
efficiently burned per square foot of grate per hour varies he-
tween 10 and 24 pounds, depending upon the amount of ash
in the coal, which tends to choke up the grate, and upon the
kind of coal used, the efficiency of the fireman, the draft and
the design of the grates. The figures given are for natural
draft, and may be increased to almost 100 pounds with
forced or induced draft.

From the foregoing it will be obvious that the boiler manu-
facturer building a standard line of boilers can only be ex-
pected to furnish a boiler with the area of srate surface re-
quired under average conditions, as the factors given above
vary too considerably to expect him to know exactly the
proper area without knowing all the exact conditions, some of
which cannot be known until the boiler i= put into commizsion,

The problem is rendered more complicated still by the fact
that to evaporate a given quantity of water with a poor grade
of coal will require the combustion of a larger quantity of
fuel, and that a smaller quantity of the poor coal can be
burned per square foot of grate per hour than of a better coal.

Fortunately it is possible for a pood fireman to vary the
amount of coal burned per square foot of grate per hour,
within reasonable limits, losing much in efficiency. If the
grate surface is too small the boiler may fail to deliver the
desired evaporation, but the economy will likely be higher
than if the grate is too large.

If the grate area is too large the heat will be wasted in the
chimney gases, or the fireman will carry too thin a fire. and
s0 allow an excessive amount of air to pass through the fuel
bed. lowering the temperature of combustion and losing effi-
ciency. This can be readily determined by taking the tem-
perature of the gases at the point where they leave the heating
surfaces; the temperature should not be more than 100 de-
grees F. higher than the temperature of the steam. If the
temperature is higher than thiz, an excessive amount of heat
will escape up the chimney, and as a decrease of 100 degrees
in this temperature will increase the efficiency by 6 to 7 per-
cent it is well worth follawing up.

A high temperature of the escaping gases may possibly he
due to the heating surfaces becoming covered with zoot or
scale, and the temperature should be taken when these =ur-
faces are clean before deciding that the grate is too large,

Having by experimental work fixed the area of the grate in
its correct proportion to the heating surface, the temperature
of the escaping gases will, in the future, furnish an excellent
test to indicate the cleanliness of the heating surfaces.

To determine whether or not an excessive amount of air
is passing through the fuel bed, it is necessary to analyze the
gases for carbon dioxide, for which purpose there are sold
various kinds of apparatus easily handled hy the average
power house attendant. The analveis should show the pres-
ence of 15 percent of carbon dioxide in the gases at the paint
where they leave the heating surfaces. If there is less than
this percentage present, too much air is being admitted, Some
ar all of this excess air may be leaking in through cracks in
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the setting or around the doors, amd all such openings should
be carefully inspected and made airtight.  Obviously the
presence of air leakage will cut down the efficiency whether it
wets through the fuel bed or through openings in the =etting.

To determine the amount of heating surface required to
evaporate a given quantity of water i= a much simpler matter,
as an excess of heating surface will tend rather to increase the
efficiency.  For this reason it is usual to assume that one
square foot of heating surface will evaporate 3 pounds of
water per hour, although much larger evaporation has been
obtained.  The actual amount will depend upon what is
counted as heating surface and the general type and design
of the boiler,

Having carried out the tests outlined above, if the percent-
age of carbon dioxide and the temperature of the escaping
gases seem to be about right the heating surface must he in-
sufficient for the quality of coal used if the bailer fails to
deliver sufficient steam.

To sum up, if the boiler does not supply the steam required,
take the temperature of the escaping gases; if this is more
than 100 degrees above that of the steam and the heating sur-
faces are clean the grate is too small.  Ti this temperature is
not excessive, try an analysis for carhon dioxide, and if this
is much less than 15 percent, assuming that the setting has
heen made airtight, the coal is not being fired efficiently and
should be improved until the analysis shows somewhere near
15 percent carbon dioxide. If hoth the temperature of the
waste gases and the percentage of carbon dioxide are about
right the grate area is too small.

If the boiler does supply sufficient steam but is burning too
much coal, try the temperature of the escaping gases; if this
is higher than it should be, the grate is too large.  If this
temperature is correct, try for carbon dioxide, and if this is
much below 13 percent the grate is too large,

Work of the A.5. M. E. Boiler Code
Committee

The Boiler Code Commitiee meets monthly for the purpose
af constdering communicalions relative to the boiler code.
Anvone destring information as te the application of the code
is requested to communicale with the secretary of the com-
mittee, C, W. Obert, 20 West 39th street, New Vork, N. V.,

The procedure of the committee in handling the cases is as
follows: All inquiries must be in written form before they are
accepted for consideration.  Copies are sent by the secretary
of the committee to all of the members of the committee. The
interpretation, in the form of a reply, is then prepared by the
committee and passed upon at a regular meeting of the com-
mittee.  This interpretation is later submitted to the council
of the society for approval. after which it is issued to the
inquirer.

Case No. 319.—1s it allowable, under the requirements of
paragraph 308 of the boiler code, to connect to a boiler to be
operated at a pressure excesding 15 pounds and not to exceed
100 pounds for the return of condensation to a heating sys-
tem a 4-inch return connection, this same return connection
being used as a blow-off, but the blow-off connection there-
from being reduced, however, to 2%4-inch pipe size or less?

It is the opinion of the committee that such a connection
for return of condenzation will not be in accordance with the
requirements of paragraph 308 of the code. Tt will be neces-
sary to use an independent connection for the return.

Case No. 320.—Will it meet the requirements of paragraph
303 of the boiler code where a non-return angle valve is
mounted directly on the steam outlet nozzle of a beiler, and
to the outlet of this valve there is bolted a gate valve, forming
the two stop valves réquired, to provide the ample free blow
drain hetween the two valves by a 114-inch pipe tap in the
side of the non-return angle valve just above the seat, in order
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to avcid the necessity of placing a fitting between the two
valves

.It iz the opinion of the committee that such o construction
will fully meet the requirements of paragraph 303.

Case No. 321, —1Is a boiler of the porcupine type where stub
tubies are screwed in the furnace sheet subject to the require-
ments of paragraph 250 of the boiler code, or is the screwed
connection of such stub tubes permissible ?

Paragraph 230 refers specifically to firetube boilers and is
therefore not applicable to a hoiler of the porcupine type in
which the tubes are operated under conditions similar to
those of the watertube type of hoiler. Paragraph 251 refers
to tubes which are expanded into the tube sheets and does not
apply to the tubes with screwed ends. 1t is the opinion of the
committee that the pipes or tubes should meet the require-
ments recommended by the committee in the reply for Case
No. 2%—that special redrawn pipe, not to exceed 1%4-inch
standard pipe size made from lap-welded iron of puddled
stock and tested to 1 000 pounds hyvdraulic pressure, may be
used for a working pressure not to exceed 200 pounds per
square inch, provided the wall thickness iz at least 50 percent
greater than the wall thickness required by the code for tubes
of watertube boilers. The minimum number of threads
should conform with the values given in Table 8 of the code.
The closed ends of the stub tubes may be welded by the
forging process.

Useful Information for Boiler Shop
Apprentices

BY GEORGE L. FRICE

At what temperature does boiler water change into steam >

In a vessel open to the atmosphere and at sea level, steam
will be generated at 212 degrees F.; in a closed wvessel the
temperature at which the steam will be generated depends
upon the pressure.

Why are the edges of flues and door sheets beveled from
the centerline of the rivet holes out to the edze of the sheet?

There is little or no strain on this position of the flange of
the door and flue sheets from the center of the rivet holes to
the edge of the sheet, so that it can be beveled without unduly
weakening the lap, and in this way fire cracks from the rivet
hole to the calking edze can be prevented.

Are such cracks usually dangerous?

When thev extend from the rivet hole to the calking edge
they are not particularly =o. but if continued into the solid
plate they hecome quite dangerous. It is often practicable
to calk fire cracks, especially firebox seams.

Haxmuer TESTING BOILERS

When stavbalts are being subjected to the hammer test, why
is a pressure of 40 or 50 pounds usually maintained in the
hoiler ?

This pressure is carried so that the two parts of a hroken
staybolt will bhe separated a little, thus permitting the cracks
to be more readily found,

What i= the object of drilling a telltale hole in a stavhalt?

The telltale hole facilitates the finding of broken or frac-
tured holts.

Why are telltale holes attached to the outer sheets of the
firehon 7

This iz done because stayholts usually hreak at or near the
outer sheets of the firchox.

Which is the most dangerous, a boiler with four broken
etavholts adjacent to one another—that is, in a nest—or a
hoiler with ten hroken stavholts, no two of which are within
two or three feet of each other?

The hailer with four broken staybolts in a nest would he
positively dangerous, while the hoiler with the ten broken
stavhaolts distributed would be much safer to operate for the
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tensile =truins would be disiributed over a greater number of
adjacent bolts.

Find the efficiency of the end section of plate of a single
viveted chain where the pitch of rivets is 2 inches and the
ciameter of rivet holes 34 inch.

This problem is readily solved by using the simple formula:

Fivet pitch — the diameter of rivet hole

A e ol - — efficiency,
Fitch
which in this case gives:
2—0.73
—_ “w 100 — 62.5 percent.
&
This formula is usually written:
P—n
—_— = F,
2
where
P = pitch of rivets, in inches.
I} = diameter of rivet holes, in mnches.

FE = efficiency of rivet joint,

Why Pick on Acetylene ?

Every little while one reads of acetylene explosions or the
explosion ‘of acetylene torches, and when the reported cases
are authoritatively investigated, as they always are, it is dis-
covered that in nearly every instance the explosion was not an
acetvlene or an acetylene torch explosion at all. Sometimes,
by way of injecting a little variety, it might appear the cause
of an accident of the kind is given as an oxygen explosion.
These reports do not occur 2o frequently as the ones attribut-
ing explosions to acetyvlene, but, like them, are found upon
searching inquiry to be, in a majority of instances, entirely
without foundation, in fact.

Une does not read much of the danger of air and water as
explosive agents.  Of course when a boiler explodes the water
has been converted into steam. But just simple, every-day
aipuea prera, the kind that comes from the well or the bathroom
faucet, is explosive under certain conditions. And so is air
explosive under the same conditions. Unfortunately, those
cenditions obtain under circumstances in which they are not
always apparent. They (the conditions) are confinement and
application of heat in sufficient degree for the expansion to
burst the confining walls. Some of the circumstances in
which these conditions are not apparent are evidenced from
time to time in “acetvlene explosions" where no acetylene is
used and in “acetylene explosions™ in which, though used for
heating, acetyvlene did not explode. An example of an ex-
plosion of thiz kind in which acetvlene was not used at all
was an explosion recently in a New York welding shop
where, because oxy-acetvlene apparatus was a part of the
plant equipment, the news sleaths deduced another “acetylene
explosion.” It was not reported in one but in all of the New
York City dailies as an explosion of acetylene. The facts
were these: An automobile tubular drive shaft was placed
in the fire of an ordinary blacksmith's forge for heating
preparatory to straightening the tube. Unknown to the work-
men the fube contained confined air. Had there been so
much as a pinhole the expanding air might have escaped
without violence. Tt would have been a very simple matter
to tap the tube with a drill. This precaution was not taken
merely because the air inclusion was not obvious. The result
was an explosion that sent several workmen to the hospital to
be treated for burns sustained from the flving embers from
the forge. No damage was done to the shop, but the force
of the bursting tube and released air was sufficient to en-
danger the lives of the workmen.

A little knowledge, a little horse-zense and the caution
these heget ought to go a long way toward eliminating the
tvpes of accidental explosion just noted.
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Welding of hoilers is gradually coming into prominence
in England as evidenced by the approval of the grooved
construction of Scotch marine hoilers by Lloyd’s Bureau.
This type boiler has hoth the front and hack heads, back
tube sheet and the back combustion chamber sheet, electrically
welded into grooves in the shell. The work saved by this
methed of construction iz one advantage in its favor.

In this country the welding of heating hoilers up to 15
pounds pressure has already been approved by the American
Society of Mechanical Engineers and at least one insurance
company is prepared to underwrite them. The one great
ohstacle to the adoption of the process in power hoiler con-
struction has heen the impossibility of determining the
strength of a weld by inspection after the work has heen
completed. The skill and care of the operator are really
the only guarantee of the finished weld.
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Uperators to be successful with the arc welding apparatus
must have special qualifications for the work in addition to
a thorough fundamental training in handling the equipment.
Since methods of welding boilers satisfactorily have heen
developed in England, =zo that the strength of the work i
never in question,s it is quite certain that there can be no
permanent ohstacle in the way of the adoption of the process
in this country, The next few mapths will, undoubtedly,
seee the clearing up of many diﬂi:'uﬁiv; that now exist and
will lead to an early recognition of welding in boiler work,

Although the vear 1921 has opened with industry at an
extremely low point, the prospects are good for an
improvement of conditions,

carly
In the boiler making industry,
thiz is especially true, for with the curtailment of huilding
during the last three vears and the deterioration of power
equipment, the necessitv for new boilers in heating systems
and power replacement units has become imperative.  Un-
fortunately, the general depression has thus far prevented the
placing of arders since building could not be undertaken at
the prevailing high costs. However, decreased output of un-
essential products and falling prices have combined to hasten
the time when it will be possible to carry through construction
an a fairly normal basiz and this condition of the market will
soon be reflected in the boiler making industry,

In spite of the general increase in accidents to locomotives,
tenders and appurtenances during the fiscal vear ending
June 30, 1920, as compared with the previous vear, it is
especially noteworthy that the Burcaw of Locomative Inspec-
ticm of the Interstate Commerce Commission reports that all
accidents and casualties caused by the failure of Loilers for
the year showed a decreasze over the accidents in 1912, when
the inspection department was first organized. The total
number of accidents from this cause decreased 47 percent,
the number killed 48 percent, and the number injured 49
percent. As the report states:

“These decreases are especially gratifving when consider-
ing the increased number of locomotives in service and the
increased traffic being handled, together with the increased
duties imposed on the inspectors by the amendment to the
boiler-inspection law, which extended their duties to the
entire locomative and tender and the parts and appurte-
nances, which has added greatly to their work, These de-
creases demonstrate the wisdom of complying with the re-
quirements of the law and rules, and the wisdom and fore-
sight of its advocates when requesting its enactment,”

As is customary in the annual report, certain recommen-
dations are made for the improvement of the inspection serv-
ice and for decreasing the number of dizsasters due to locomo-
tive failures. These suggestions are given on another page
of this issue and should be studied carefully.

Probably the greatest single effort of the bureau during
the vear was the investigation conducted an water level indi-
cating devices, the results of which were published in the
September and October, 1920 issues of Tar Boier MaRER.
The adoption of the suggestions made in this report will
aid materially in decreasing the explosions caused by low
water,




Engineering Specialties for Boiler Making

New Tools, Machinery, Appliances and Supplies for
the Boiler Shop and Improved Fittings for Boilers

Machine for Operating Cutting Torch

A new machine for operating the oxv-acetylene cutting

torch was given its trial test in industrial service recently at

+ the Government proving grounds, Sandy Hook, New York, in
the presence of engineers of the development department of
the Linde Air Praducts Company, New York, and a grow] of
practical cutting blowpipe operators from the Oxweld Acety-
lene Company's Newark, N. |., welding shop. The latter
company some time previously had entered into o contract to
reduce 4,000 tons of punctured armor plate to charging box
sizes, and the new machine was developed with the co-opera-
tion of Linde engineers in an effart to effect economies in the
oxy-acetylene process involved.

The particular problem invelved in the Sandy Hook job
was to devise, if possible, a semi-automatic mechanical means
of cutting irregular surfaces, The conditions confronting the
cutters were such that no straight-line cuttine machine then
on the market was adapted to the wark, The arbor plate was
badly warped by the impact of the shells which had pierced
it in target practice, and the punctures (six in each plate)
were mushroomed and ragged. Each of the plates, 3 inches
thick by about @ feet by 13 feet, weiched between seven and
eight tons. Besides irregularity of surfaces, another difficulty
loomed large in the metallurgical composition of the metal,
which contained high percentages of nickel and chromium
This kind of steel yields a heavy and viscous slag that does
not flow frecly from the kerf in blowpipe cutting.  This not
only retards the cutting speed, but necessitates higher oxyvgen
pressures than are required in cutting ordinary steel of the
same thickness.

The enginecring difficulties, however, were quickly over-
come and a completed test machine was on the job within g
week after the hand cutters started work.

The power for operating the machine iz furnished by a
General Phonograph Company spring motar.  On the turn-
table spindle is a worm. In mesh with the worm iz a4 72-
tooth worm wheel on a horizontal shaft running in two bear-
ingzs. On the cuthoard end of this horizontal shaft is fastened
a knurled groove pulley. Above is another and lareer knurled
groove pulley which is held down by spring te-sion. Through

these two rollers pass jointed knurled pull-rods of which the
outer end is attached to a torch carriage. A lever is attached
which pivots on the idler roller shaft, and when raised to a
vertical position applies a brake to the lower driving shaft, at
the same time separating the two rollers, giving freedom to the
knurled pull-rod.  The usual phonograph speed contrel is
userl. A change is made in the governor weights of the motor
to run faster., This, together with the large gear reduction
provided, gives a greater towing power to the pull-rod. An
Oxweld C-7 machine cutting torch 15 mounted on a two-wheel
cart having wheels 3 inches in diameter.

The wheels are made of cast iron and the bearings and
wheels are protected from sparks by metal shields. Runners
are provided on each side set close to and irside of the wheels.
The runners are three inches in length and are mounted to
clear the plate b4 inch. Their function is to prevent the torch
cartiage from falling off the plate at the start and finish of
the cut. The combination of the two-wheeled cart with
swivel connection to the pull-rod keeps the tip of the torch
at the correct distance from the surface of the plate at all
times in spite of the irregular surfaces of the warped armaer,
and the cut is thus kept at the correct angle to the plate. A
“C" clamp attaches the motor to the plate and may be moved
to a new line of cut by releasing the hand set-screw.

The entire equipment does not weigh over 30 pounds. In
“setting up,” all that is necessary to adjust the alinement is
to place the motor so that the pull-rod exterds over the line
of cut, as the rod is alwavs in the direct line of cutting,

Bench Dwrill Stand

A new drilling stand especially designed for portable
electric drillz is being manufactured by the Black & Decker
Manufacturing Company, Baltimore, Md, The ¥értical
column for this stand is a solid steel shaft of 1 7/16 inches
in diameter and the height from the bottom of the base to
the top of the column is 30 inches. The drill has a vertical
adjustment of 12 inches, a drilling radius of 7 inches and a
horizontal adjustment for 360 degrees. When operated by

Fig. |.—Semi-Automatic Device for OperatingOxy-
Acetylene Cutting Torch

Fig. 2—Relative Advantages of Hand and Machine Operated Torches Ace Cuite
Marked in Thie Instance



TANUARY, 1021

Bench Stand for Portable Electric Drill

the foot lever the vertical travel of the drill iz 4 inches,
whole machine weighs 70 pounds,

The stand will accommodate Black & Decker drills 34-
inch, ¥4-inch, 9/16-inch, 54-inch and 7§-inch. The bracket
carrying the drill can be raised or lowered on the vertical
column and secured in any desired position by means of a
split collar and clamping screw. The drill may also be
swung clear of the base for such work as drilling the ends
of shafts and other operations that cannot be accommodated
on the bench,

The

Staybolt Cutter Adapted for Riveting
The machine in the accompanying illustration is a special
riveter constructed along the lines of the staybolt cutter pro-
duced by the Baird Pneumatic Tool Company, Kansas City

Riveter Originally Designed as Staybolt Cuter

The device has special arms and dies for extreme close cor-
ner work. The machine was particularly developed for the
Railway Brake Specialtics Company of Toledo, (0. A pres-
sure of 50 tons is exerted on the dies sufficient for driving
53/16-inch rivets cold.
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In manufacture of the products of irake Spe-
cialties Company rivets are driven in parts of the work that
have hitherto been almost inacceszible to the hand hammer,
but it is claimed that with this tool riveting is done uniformly

without regard to where the

1 Failw iy

rivet 15 ‘_-]._l,- |-||

Portable Electric Welding OQuttit

A welding machine weighing 100 pounds complete and us-
ing 1/10-inch and 5/32-inch electrodes has been brought out
by the Electric Arc Cutting & Welding Company, Newark,
N. J. This machine operates on either 110 or 220 volt cur-
rent of any desired frequency.  The power supply must be of
at least 3 K.V.A, in arder to use this machine and come
within the underwriters” requirements.  Connections are quite
simple; two wires are hooked from the machine to the power
supply, and two other wires are attached to a plugging in
board unit mounted on the machine for regulating purposes.
In order to make the machine standard provisions are in-

Small Electric "IP.-'rHing COutht for Rr'pa:ir Wark

cluded for operating on voltages from 90 to 130 and from 180
to 260 voltz.  The machine is primarily designed for emer-
gency repair work, but can be used for heavy work at a re-
duced rate of speed, although it is not economical in this
capacity.

Pneumatic Rivet Baster

The engineering department of the Keller Pneumatic
Tool Company, Grand Haven, Mich., has developed a prac-
tical air-operated tool for cutting off and backing out steel
rivets, The tool is known as the “Iron Mule™ rivet huster.

The device iz simple in operation and requires no special
skill on the part of the men using it. A gang of three men
can work the tool to the best advantage—two on the throttle
end and the other supporting the chisel end, holding it
against the rivet. The air control handle is conveniently lo-
cated at the right hand of the operator, and the force of the
Llow is entirely under his control at all tmes. A slight move
of the handle permits the air to enter through the main air
port, driving the striking piston against the chisel head. The
torce of the blow can be regulated so that heavy or light taps
may be delivered as desired, to suit conditions of the work
in hand. After the blow the handle is moved to the exhaust
port, causing the piston to return to the head of the tool ready
for the next blow. The machine has a capacity of cutting
Zg-inch and l-inch rivet heads continuously in from four to
six blows. The overall length of the tool 15 57 inches, and
itz operating weight 82 pounds. The strike piston is 135
inches in diameter and @ inches in length and has a stroke of
41 inches. The chisel projects 7 inches hevond the end of
the tool,
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Llis depuriment is open to subscribers of THE BoILES
MakeR for the purpose of helping those who desire assist-
ance on praclical beiler shop problems. Al guestions
should be definitely stated and clearly written in ink, or
typewritien, on one side of the paper, and shetches fur-
nished if necessary,

Address your communication to the Editor of the (ues-
tion and Awswer Department of THE BoiLer Makger, 6
East 39th Street, New Vork City.

Helical Pipe Construction

t.—1 have been called upon te lay out a cylindrical pipe which shaws
hehcal or twisted pipe constructions, How do vou find the required full
views for the pattern layouts and determine the twist an the miter limes®

C. J. B

A.—In work of this kind it is necessary to first establish a
correct plan and elevation showing the relative position of
the pipe's axes. From these foreshortened views full views
are laid off showing the true angle between the adjoining
pipes and also the amount that each section must be turned
s0 as to produce the proper twist in the helical elbow. Unless
this is determined the pipe sections would all lie in the same
plane and would not make a helix.

In the example chosen to illustrate the problem the pitch
tor rise and fall) in each pipe section is the same, but the
principles in the development can be applied to any pitch of
pipe sections. Pipe constructions of this kind arise often in
blast furnace, blower piping and exhaust system work.

ConsTRUCTION DETAILS

In Fig. 1 a plan and elevation show the pipe axes at
E-C-D-E and F. Note that the axis /7 lies in a plane paral-
lel with the vertical, hence it is shown in its true length in
the elevation. The pipes are considered to be formed about
a larger pipe and wound, so to speak, in the form of a helix,
To the left of the elevation iz a vertical base line divided into
as many parts as required for the location of the pipe axis, in
this case 5. To establish their position it is necessary to
divide the semicircle 1-6 plan view into the same number of
parts, Then from the points as 1-2-3-4 of the plan view
draw vertical lines to intersect the corresponding horizontal
lines drawn from the vertical base line. Connect the points
1-2, 2-3, 3-4, ctc., in the elevation. The next step is to show
a full view and true angles between the adjoining sections.
This is done as follows:

Extend the axis I’ and draw an end view showing the
position of the axes C-D and E. The axis for D will be a
point and C and E two radial lines connecting it.  With
point ¢ in this view as a center, draw a circle equal in diam-
eter to the pipe sections D). On the line D-r set off the dis-
tance a, Fig. 1, which is measured at right angles to the axis
D (line 3-4), thus locating a point 5. Draw a line from this
point and a right angle to line ?-r. Parallel to the line D-r
and from the points 2° and 3° of the elevation Fig, 1 draw
projectors to intersect the end view in points 2"-5".  Where
the radial lines r-2 and r-5 cross the circle locate points g-s,
The arc length between these two points is the amount that
sections C and E must be turned on their axes with respect
to the axis I in order to secure the required twist in the elbow
sections,

Fig. 2 is laid off next by first drawing a line parallel with
11 of Fig. 1. Projectors are drawn from points 3'-4', Fig. 1,

» Fig, 2, likewize from points 2' and 3' as shown. These
lines, it will be noted, intersect as at 1’-3"-4" and X, From
point X and ¥ set off the distances 1'-2" and X-5 equal to
r-2" or r-3" of the end view, Fig. 1. The lines 2"-3", 3"-4",
4"-5" are the full views of the pipe axes C, [} and E, and this
view also shows the true miters and angles between the pipes.

The patterns show the complete developments, but in this
case only the top sections B, C and L) are laid out; the lower
sections would be developed in the same way. In this case
the twist for the sections C, D and E can be made in the de-
velopment of the section D), as illustrated. An end view,
Fig. 2, is transferred from Fig. 1, but turned so as to bring
the arc o-¢' in its proper place with respect to the full view
of the elevation, The preliminary work of dividing the pro-
file and setting off the patterns will not be explained, as the
patterns and views show the complete method.

Plate Calculations for a Large Tank

(h=—I am interested in constructing a large tank of about 100 feet in
diameter. | would lhike to know how to dedoce an empirical formula for
finding the thickness of shell plates and also how o cover the tank properly.
Please advise me whether you have such information available, - K.

A—A cylinder subjected to a pressure from either steam
or water is strained equally in all parts.  When rupture takes
place it is in the direction of its length. Refer to the accom-
panying diagram which is a section of a cylinder or pipe.
The internal diameter equals I} and its thickness is f. Sup-
pose it is subjected to a water pressure. This pressure acts
in all directions, but the pressure in any direction is equal to
the pressure on a plane at right angles to it.

For illustrating the principle, take the plane V-W-X-T.
The pressure is shown by arrows acting perpendicular to this
plane, The width of X-1 equals the internal diameter I} of
the pipe and its length is equal to the pipe length. The area
of the plane V-W-X-1 equals its width I}, times its length
L. The total pressure considered to be acting on it equals
[ % L % p. The pipe thickness equals ¢, and its ultimate
tensile strength equals, for example, 55,000 pounds per
square inch. The resistance of the metal to the pressure act-
ing on it equals its thickness times the pipe length, times 2
i for the two sides V-1 and X-17), times the tensile or work-
ing strength. In the form of a formula letting T' represent
the tensile strength and R the resistance of the plate, we have:

=g e S
The resistance of the metal must be at least equivalent to
the pressure, hence:
o0 i o B e
P B g
From this may be deduced the formula for finding the pres-

sure and plate thickness, Therefore:
itxaxT
(1}) P = —— . and
n
iy ! Px D
=
257

In designing tanks, boilers, etc.. the tensile strength of
plate and factor of safety is usually specified, also the diam-
eter and pressure per square inch. From these data the
joint calculations are made. In the above deductions for the
formula the cylinder was considered without seams. Where
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2eams occur use the factor of safety and the cfcieney ol
joints in the calculations,

For example, consider a evlinder 30 inches in diameter,
subjected to o pressure of 100 pounds per square inch. -

(RS , ES— _

Fig. i.—DiIgTim Sh-:-winlg How Internal Pressure Acis i a Cylmder
ar Pipe

ciency of the joint equals 30 percent and factor of safety 6,
To find the plate thickness:
Doy 2 30 = O

- - Ly inch
2 55,000 X .30

0334, 5a)

The metal covering for such a tank would ordinarily be
made pitched toward center in the form of o cone and the
frame work built up self-supporting from structural members
a5 I-beams, channels and angle irons.

Air Lift Pump

L. —Could you furnish me with any information on the deep wells using
t'UDLPrE!:Ed. air for lifting the water? The problem with which I lkave to
deal is in connection with thres wells cach 450 [eet deep, air and discharg:
pipe dewn over 400 fect, water 70 feet from the surface, P o

A —With reference to your inquiry on lifting water by
compressed air, in Kent's Engineering Hand Book, pages 808
to 810 inclusive, data are given and reference made to articles
published in engineering periodicals on this question,

The following quoted in part from Kent's will assist you:

“The air lift pump consists of a vertical water pipe with
its lower end submerged in a well, and a smaller pipe deliver-
ing air into it at the bottom. The rising column in the pipe
consists of air mingled with water, the air being in bubbles
of various sizes, and is therefore lighter than a column of
water of the same height; consequently, the water in the pipe
is raised above the level of the surrounding water, The fact
that there are absolutely no moving parts makes the pump
especially fitted for handling dirty water, sewage, mine water
and acid or alkali solutions in chemical and metallurgical
works." .

Numerous tests of air lift pumps are described in Greene's
“Pumping Machinery.” Greene says that the air pipe should
be introduced near the bottom of the discharge pipe and should
be immersed so that the ratio &,-& i5 3 to 1 at the start and 2.2
to 1 in operation. The k,, given is the depth of immersion he-
low the water level and & the height of the discharge at the
top of the well measured above the water level,

In Engincering News, June 8, 1893, issue, details and
theory of the pump are given. H. Tipper, Engineering News,
January 16, 1908, mentions cases where 1-inch air lines sup-
plied air for 6-inch wells, with the inside air pipe svstem:
the length of the pipe was 300 feet from the well top, and an-
other 350 feet to the compressor. The wells pumped 75
gallons per minute, using 200 cubic Teet of air, the eficiency
heing 614 percent. Changing the pipes to 215
the well and 2 inches in the well, and putting an air receiver
near the compressor raised the efficiency to 23 percent. A
large receivr capacity a large pipe above ground, a submer-
gence of 55 percent, well piping proportioned for a friction loss
of not over 5 percent, with lifts not over 200 feet, gave the best

inches above
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results, | gallon of water being raised per cubic foot of air,
['he utmest net efficiency of the air 1ift is not over 23 to 30
juerient,

An article in The Engineer (Chicago), August 15, 1904,
wives the following formula and rules for the design of air
lifts of maximum efficiency.: The authority is not given.

Ratio of area of air pipe to area of water pipe, .10,

Sulmmerged portion equals 63 percent of total length of pipe,

Feonomuel range of suhmersion ratio, 55 to 50 percent.

WVelocity of air inoair pipe, not over 4,000 Tect per mnuate.

Violume of ir to raise 1 cuhie foot of water, 3.9 10 4.5 cubic feet,

( cubic feet of water raised per minute,
A — wubie feet of air used,
L it above water levels
It — =ulmergence, in feet
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Where [ excecds 180 feet it will he more ecosomical to use
twa or more air lifts in series,

Boiler Repairs by Autogenous Welding
1I_:-i—".'_|'|ll vau explain some gf the Loiler repairs made by auvtogenous
wizlding *

A —The accompanying sketches illustrate some of the re-
pairs often made, There are many other defects to which
boilers are liable and that can be safely repaired by this pro-
cess of welding,  In handling repair work by either the oxy-
acetylene or electric arc method, follow the inspection rules
voverning such work.

The aim should be to produce homogeneous welds, and
if properly dane the tensile strength of the weld is over 80
percent of that of the solid plate. To ebtain such an effi-
ciency in welding it is required: . :

i1} To prepare the joint properly, first by cutting a V in
hoth joints which will have a net area equal to that of the
plate section.

{2} To clean the edges, removing grease, dirt, rust and
scale,

{3} To use filling material that will produce a good weld,

(+) To employ the proper amperage for the size of elec-
trode used. 5

{5} To employ thoroughly experienced workmen who un-
derstand the stresses due to expansion and contraction which

Fig. |.—Corroded Plate Fig 2. — Corroded Fig. 3, — Tube Plae
Buwilt Up by Welding Lap Joint Also Re- Reconditioned by Au-

Process pa.irm:l 'I:y thdiug logenous Process
must be taken care of, to avoid as much as possible strains
in the work after it is welded.

Toapply a patch, the defective part is cut away. The part
removed can be used as a template for making the new patch.
The new patch should be slightly dished and a clearance al-
lowed hetween the patch and plate of at least 14 to 14 inch.
For a temporary repair a patch may be placed over the de-
fective part and the edges welded to the plate. This repair is
not recommended on heating surfaces as on inside wrapper
sheets, crown sheets, etc,, of firchoxes.

Where corrosion and pitting has taken place, as shown in
Fig. 1, the damaged platg can be built up; likewise laps as in
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Fig. 2. The effected plate should be scraped clean 20 as not
to interfere with the welding process.

Cracks between stavs and between tubes not exceeding =
inches are easily repaired by welding. A V-groove is cuat
along the crack penetrating almost through the plate.  Start-
ing at one end, fill in the I, building the metal up from the
vertex or bottom of the 17-groove.

Corresion of tube plates around tubes may be repaired by
welding in new material in the corroded sections, as shown
in Fig. 3.

Welding Tubes in Horizontal Boilers

0—What objections, if any, are there to welding over the beads
tubes in the rear head of horizontal return tubular béslers when the
leak and become crystallized? Are there any ohjeciion
method on the front head of horizontal bogiers?  Where wouls
to ohtain & good text-took on the various methods of welding explaimins the
theory and practice as applied to the boiler making industry? w. &

A —Autogenous welding is now employed by many rail-
roads in making repairs to hoilers. Good judgment and car
must be exercized in handling welding repair work to insure
homogeneous welds. In tube welding such as re-ending
tubes, welding in tubes in heads, welding light beads to stap
leaks, etc., the electric method has proven very satisfactory,

When tubes are damaged inside the line of bead from cor-
rosion or are crystallized they should not be welded, because
it is impossible to determine to what extent they are dam-
aged. Such tubes should be replaced. Welding aver the bead
will not give as satisfactory a weld as when the whe and
plate are arranged for welding as shown in the accompanying
sketch. The publishers of the Welding Engineer, Chicago,
1., will advize vou as to the best text-book on welding,

Stacks and Draft Pressure

0.—1 would hke to learn the cause of draft 10 a chimney or stack an
alzo of the general rules for proportioning a stack as to diameter and height

A —Natural draft in a chimney is due to the difference in
weight between the hot gases in the chimney and the weight
of an equal volume of cold air on the outside which rauses
the hot gases to move upwards. It is a well-known fact that
gases when heated are lighter, volume for velume, than when
cool. Heated gases entering a chimney have a temperature

| Water

Lawvel

Draft Pressure Gage

from 400 to 300 degrees, and the outside temperature is much
less; hence the air on the outside weighs mare, volume for
volume, than the gases in the stack, thus causing the outside
air to flow to a point of lower pressure—that is, through the
furnace or firebox into the stack.

The draft pressure is measured by a water gage, which is
a glass tube, usually made in the form of the letter I, One
end is attached to the chimney and the other is open tw the
atmosphere.  The sketch illustrates one form of a draft gage,
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The principle of this gage is as follows: The leg A is open
to the atmospliere and £ is attached to the chimney,  Air on
the outside of the chimney being heavier than the sases inside
forces the water in the glass to rise until the weight of the
water balances the outside air pressure.  The difference in
height between the two water levels indicates the draft as
measured in inches of water. One inch of water corresponds
toa pressure of 00036 pound per square inch,

Chimneys should be so designed that the gases may be dis-
charged freely. Some stationary enginecrs base the cross-
sectional area of a stack on a ratio of one square foot of stack
to every eight feet of grate area. Bear in mind also that the
grade of fuel to be burned is also a factor. Wood requires
verv little draft, about 1% inch of water, as measured on the
test tube referred to.

Soft coal (Lituminous) requires less draft than hard coul
ianthracite). A draft pressure of 115 inches is required to
burn anthracite, culm or slack coal.

The intensity of the draft depends on the height of the
chimmey and the difference in temperature hetween the out-
side air and gazes within the chimnev. The following
formula expresses the relationship between height of chim-
nev, gas temperature and draft pressure required :

76 70
da H - 1,
T::I Te

in which:

d — draft prezsure, inches of water

H = height of chimney, in feet.
Ta = ahsolute temperature of outside air.
Te == ahsolute temperature of chimney gases.

BUSINESS NOTES

D). T. Crowley has been appointed Michigan sales agent
of the Tacony Steel Company, Philadelphia, Pa. Mr.
Crowlev's office is in the Dime Bank building, Detroit,
Mich. D. B. Carzon has heen appointed Cleveland district
sales manager.

The Chicago Pneumatic Taol Company, Chicago, 111, an-
nounces the removal of its rock drill plant from 864 East
72d street, Cleveland, Ohio, to the company's Bover pneu-
matic hammer plant at 1301 Second Boulevard, Detroit, Mich.
Location of the company’s Little Giant air drill plant at
1241 East 4%th street, Cleveland, remains unchanged,

E. P. Williams, formerly director of field work, Bureau of
Market Analysis, Ine,, has become associated with the Inde-
pendent Pneumatic Tool Company, Chicage, IN., manufac-
turer of “Thor" air and electric toaols. Mr. Williams will
have charge of the Direct by Mail Advertizsing and Salez Pro-
mation Department of the company and will be located in the
general offices at 600 West Tackson Boulevard, Chicago.

5. T, Callaway, of the firm of Callaway, Fizh & Company,
New York, and his associates have acquired a substantial in-
terest in and are financing the Elvin Mechanical Stoker Com-
pany.  Mr. Callaway has been elected presidert of the com-
pany, A, G. Elvin, the inventor of the Elvin mechanical
stoker, who is largely interested in the company, has heen
elected vice-president and treasurer. Mr. Elvin is also the
inventor of the Elvin drivirg box lubricator, the Franklin
zrate shaker and the Franklin fire door. 5. T. Whitaker, of
the law firm of Hardy. Stancliffe & Whitaker, attorn=vs for
the company, has been elected secretarv. The directorate of
the company includes the officers as mentioned above and F.
AL Richardsen, of the Sherwin-Williams Company, A lo-g-
term comtract has been entered into with the American Loco-
motive Company, under which the stoker will he manufac-
tured for this company by the American Locomotive Comuany
at its Echencctady works, thereby enabling the company to
accept jmnr---'.l.ul:--]_'. contracts in quantity for stokers
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Inspection Incidents In Railroad Shops

I have read with much interest the letters of C. W. C. on
page 339 of the November issue of Tue BolLEr MAEER.
especially that part where, after examining the boilers, he
compared notes with the other inspector and arrived at en-
tirely different conclusions.

C. W. C. shows by his instructions to the chief engineer
{to have bulged tubes removed) that he realized the danger
of keeping such tubes in service any longer, while the other
inspector was willing to take another chance, since he had
been taking chances for many years. Incidentally, bulged
tubes in service for ten vears speaks highlv for the material
used in the tubes,

In tours of inspection I have seen tubes in light locomotives
that have given fifteen years' service, but they had received the
very best of care, in handling and the best of feed water. As
a general rule, tubes ten vears old are badly crystallized.
When a tube is bulged its strength is gone and it is liable to
break through at the highest point of bulge, then rip up and
cause trouble in the boiler room or in the locomotive.

I have seen the tubes in a Cahill boiler badly bulged and
iron bands put around them with asbestos under the bands,
to stop the leak. Thiz work was done by a zo-called hoiler
maker in the owner's service and he got away with it for a
time. When we were called in we ordered the removal of
seven tubes.

I have followed inspectors of all kinds in my time and have
found many glaring cases of lack of knowledge of the business
they were supposed to be experts at. A case in point was that
of a small vertical boiler used by stone masons on a constrie-
tion job. This hoiler was passed by the county inspector and
a certificate to 90 pounds of steam given. Shortly after this
state inspectors were called in, who condemned the boiler on
account of the seams being badly grooved. Later the hoiler
was scrapped.

There is a wide divergence of opinion among practical
boiler makers as to what constitutes a defect in a hoiler, and
when practical men who have served an apprenticeship and
passed all the various hranches of the trade differ, what can
he expected of men who have gained their knowledge as sta-
tionary engineers or firemen, They may be good men at their
particular calling, but when they begin to dabhble in hoiler
work they are out of their element and have missed their vo
cations. The fact that they are able to work out the vanous
formulas of strength of joints, etc., dees not make up for
their lack of knowledge of heiler construction,

T was very much interested also in “Essential Information
for Boiler Shop Apprentices,” by G. L. Price (page 316,
Novernber BorLer Maxger), and think that the subject i=
handled in a very able manner, but feel compelled to differ
with him on the matter of the hammer test for fractured or
hroken stavholts. He asks the question, “Can fractured stav-
holts be discovered by the hammer test?” and answers the
question in a very doubtful way-by saving that he has rever
found it so and that the proper method of detecting fractured
stavbolts is by an internal examination, vic,

In differing with Mr. Price on the hammer test T want to
sav that it is quite possible to detect o ractured stavbolt Ty
the tap of the hammer, that 1 have used the hammer in all
myv stavbolt examinations for the last thirty vears, and =0
distinct is the sound given off that it is a rare occasion when
T have to hit a holt the second time hefore discovering that
it i= fractured.

Many inspectors today depend upon the telltale hole noti-
fying them of a fracture, but when the telltale hole ceases
to function (that is, when it iz closed with rust or dirt),
which it frequently does, then the never-failing hammer test
discovers the fractured staybolt.

Flexible stavholts are the most difficult of all staybolts to
inspect for breaks. Yet we have inspectors in our round
houses who can locate a broken flexible staybelt by the tap
of the hammer, even when the boiler is empty of water and
without the beiler being under pressure, which is the usual
way to test flexible staybolts between the periodical cap re-
moval tests.

Internal examinations of staybolts can only be accom-
plished on the annual hydrostatic test, and then only a few of
the rows of stavholts are visible, so that this method cannot be
depended upon, for it would leave a lot of the staybolts un-
inspected. The back head would be out of the question, so
would the greater part of the side sheets. In many types of
boilers the throat sheet could not be seen unless the tubes were
removed.

While on the subject of stavbolts, T want to say that every
railway shop or round house throughout the country contains
one or more boiler makers who are company inspectors who
are capable men not only in that line but in general inspec-
tion, and who are worthy of better positions, but lacking the
education are debarred from promotion to something higher
up. In conversation with an inspector on the flexible stay-
bolt he tald the writer that the only way to tell when such
bolts were hroken was to look along the side sheet for hulges.
Another man, a foreman, told the writer that he had newver
seen a broken flexible stavbolt, although he had worked on the
New Yark Central Railroad from New York City to Chicago,
that there was no need of testing such bolts, that they never
break when properly installed. The flexible stavbolts have a
long life. but when improperly installed they break, for they
have not heen given proper room to expand or move with the
expanding sheets.

Wilkinsburg, Pa. FreEx IsLE.

Men With Broad Training Needed in
Boiler Shops

While there are very few, if any, inducements offered to
a young man to enter the boiler shop today as an apprentice,
1o give up not only vears to master the trade but to sacrifice
hiz hearing as well, it would =seem absolutely cssential that
some substitute be provided to take the place of the old-time
apprentice and erstwhile “rivet hoy."

The requirements demanded today of a boiler shop foreman
or superintendent are greater and more exacting than ever.
He must know not only how to do the work but also the “why"
and the “wherefore” as well. The machines emnloved are
more numerous and heavier than at any time in the history
of the trade, and a knowledge of their operation and familiar-
ity with the details of their construction are most essential.
Added to all this is the seemingly endless number of resula-
tions, and these the up-to-date man must know, almost in de-
tail. If he is not thoroughlvy conversant with his work the
drafting room i= more than likely to put some rew fangled
idea across which, after a time, will 5o fasten itzelf to the uses
of the trade as to become a part of it

Moreover, while it does not seem logical that men who
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know only a side line of the trade should qualify as general
foremen and superintendents, yet it is nevertheless a fact that
such conditions are obtaining in very many of our boiler shops
today. Draftsmen who know nothing of the practical end of
the trade are put in charge of a body of men to guide and
direct them in the building of boilers which must qualify
under the law, and it can casily be imagined how humiliating
it is to a “boiler maker” to ask these pseudo foremen how to
do a certain piece of work and to be told “I don’t know."

The old-time foreman was always able to show his men
how he wanted the work done, and the most succeszful han-
dler of labor today is the one who can lead rather than the
one who attempts to drive his men.

Surely there will be found some way to develop “large”
men in the hoiler shops who will be able to qualify as foremen

in the truest sense of the word, for we need them today more

than ever before.

Cambridge, Mass, W.K, C.

Areas of Cylindrical Pipes or Ducts
The accompanying chart will be found handy for:
Determining the radiating surface of all kinds and sizes

of pipe;
Deetermining the heating surfaces of boiler tubes, super-
heater flues, condenser tubes;
i
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Diagram for Finding Areas of Cylindrical Pipes

Determining the square feet of surface of refrigerating
coils;

Determining the square feet of metal needed for cir-
cular ventilating and heating ducts, ete.

In fact. wherever it is desired to find the area of a
cylindrical structure of the shape of a common pipe, this
chart will do the trick gquickly and well,

As will be noted, its range is very wide—from 1 to 100
inches diametral measurement, and from 1 to 1000 feet
lineal measurement,
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The dotted line drawn across the chart, for example,
shows that where the diameter is 2o inches and the length
11 feet, the total area is 100 square feet.

The chart may also be used “backwards™ to advantage.
For example, if any figure in column C is known, and the
total radiating area in colomn B is known, a straight line
through the two points will give the correct diameter in
colimn .

Brooklyn, N. ¥. WitLiam F. SCHAPHORST.

Typical Examination Questions for [ oiler
Inspectors

The examination questions and answers in recent issues
of THE Borer Mager have prompted the submission of the
following series of questions and answers on the steam gage
and safety valve as used in the examination of inspectors
whose duty it is to care for these all-important appliances:

What is a steam gage?

It is a mechanical apparatus for determining the number
of pounds pressure per square inch for each square inch on
the inside of the beiler,

Dioes the steam gage register the absolute pressure?

Na. It registers steam pressure alone; absolute pressure
is the pressure registered on the gage plus 147 pounds at-
mospheric pressure,

Why is it necessary to test a steam gage before applying it
to a hoiler ?

Because the rough handling of any steam gage is liable to
change its reading, and when once applied to a heiler it is
not subject to the rough usage it sometimes receives in ship-
ing.

: How often should a steam gage be tested ?

Every thirty days or any time any irregularity is indicated
in its reading,

In testing a gage, if vou found the hand would lose or
gain all the way up to the maximum working pressure, would
you change its adjustment?

Yes, T would lengthen the linking movement if the gage
hand gained in its reading and shorten the length in movement
if the gage hand lost in its reading.

In testing a gage, if vou found the hand 5 pounds fast or
slow all the wayv up to the maximum working pressure, would
you change the adjustment?

No. I would reset the hands,

Iz a siphon necessary to a steam gage?

Yes. It insures the tube being full of water instead of
steam, and it should be of sufficient capacity to keep the
water as low as 140 degrees F.

Why is it necessary to keep the cocks and gages tight be-
tween the siphon and gage?

To insure the gage tubes being alwavs full of water.

Will an improper fit between the siphon and zocket to the
gage have a tendency to make the gage read incorrectly ?

Y¥es. Thizs fit should be made so that it will not be neces-
sary to draw excessively hard on the socket connection,

What is a safety valve?

An automatic appliance usually attached to the highest
point of a boiler, and its function is to prevent the pressure of
the bailer, to which it is applied, from rising above a definite
point.

How many =afety valves must a locomotive boiler have?

Mot less than two and as manv as is necessary to relieve
the boiler under the most extreme strain to which the boiler
may be subjected,

How are safety valves set?

With reference to the maximum working pressure of the
boiler and the amount of blowback necessary to relieve the
boiler.

What two factors determine the relieving capacity of all
safety valves?



The diameter and the amount that the valve lifts.

Hew often should safety valves be set?

Each time the steam gage is tested.

Should safety valves be set independently of one another?

£5,

How much above highest working pressure of the boiler
may the highest valve be set?

Six pounds.

Meadville, Pa. C. E L.

The Apprenticeship Problem

The question of boiler maker apprentices should be brought
up for discussion and we should try and find some means of
inducing the voung man of today to take up this important
trade.

1 believe one of the main reazons why there is little interest
shown in this matter is that the average apprentice gets dis-
couraged too quickly, as well as the fact that the good me-
chanics in the shops do not make it a point to help him along,
The apprentice docs not get all the assistance or instruction
that he should in the railroad shops and receives very little
information that should be given him. Then, too, when a
voung man becomes an apprentice he receives very little com-
pensation during this period, and would be just as far ahead,
if not farther, had he hired out as a helper. The helper is
soon taught to be a one-class specialist and is soon rated as a
boiler maker.

Go through the roster in our railroad shops today and see
how many A-1 mechanics there are and how many have been
classed as mechanics who are in fact most anything else,
When an apprentice puts this question to himself, would it
not be ¢nough to discourage anyone: “What chance have 1
for advancement compared with the helper; he receives big
money while I receive little or nothing; he gets just as good a
show as I do, if nat better, and in the end, as he has been at it
longer than I have, receives the preference for advancement.”
There is an agreement in the railroad shops stating that the
oldest man has seniority rights.

The vounger man must stand back no matter how capable
he is, just to satisfy the older one. The layer out is also
very secretive about his work and will not show the apprentice
anvthing.

I have been connected with the railroad shops for the
past nine vears and have done quite a bit of traveling and
have taken an interest in ohserving what is being done for the
zood of the trade. I have seen men hire out who did not
know what was meant by a wagon top boiler or a crown sheet,
and would work until they could not bluff any longer, then
off they would go.

To the readers of Tue BoiLEr Maxer I would suggest
that some action be taken to revive an interest in the appren-
ticeship question, and if there happen to be apprentices in the
shop where vou are located, give them a boost and increase
their confidence in themselves.

Teach them the why and wherefore of evervthing, get them
to study and learn laying out at home during spare hours,
and after finding out there is someone taking an interest in
them, T believe we will really accomplish something, If they
make mistakes, show them how to correct the difficulties and
1 am =ure that next time they will do better.

Olean, N, Y, CuarLES W. CARTER, JR.

The Natiomal Board of Boiler and Pressure Vessel In-
spectors will hold itz first annual meeting at the Statler
Hetel, Detroit, Mich., Feb. 2, 3 and 4. Details of the pro-
gramme will be furnished later.

(3. W. Boschke has been appointed assistant chief engineer
of the Semthern Pacific, Lines West of Ogden, El Paso and
Portland, with headquarters at San Francizco, effective Jan-

uary 1.
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PERSONALS

G. A. Schneider, mechanical engineer with the Standard
Steel Car Co., has returned from France and is now in
Chicago.

Juhm P. Bourke has been appointed eastern sales man-
ager of the Ewald Iron Company, Louisville, Ky., in charge
of their New York office, which has just been opened in the
Aeolian Building at 33 West 42d Street, New York City,

H. G. Keller, manager of the Philadelphia, Pa., office of
the Independent Pneumatic Tool Company, Chicago, has
been promoted to manager of the New York office and F. H.
Charbono, manager at St. Louis, Mo., has been promoted to
manager of the Philadelphia office to succeed Mr. Keller,

AL L. Haas, well known to readers of THE BoiLER MAEER
as a contributor, bas been appointed by the High Commis-
sioner for India, Mechanical Engineer Store Department,
Government of India. AMr. Haas iz located at the India Store
Dept., Belvedere Road, Lambeth, London, England,

Fthan Viall, editor of the Admericon Machinist, and a
member of their staff for ten years, has resigned to become
a member of the firm of T. W. Minton & Co., Barbourville,
Kentucky. Mr. Viall is a member of the A. 5. M. E,, A, L
E. E., 5. A. E., and several others. He 1z author of Broaches
and Broaching, Gas Torch and Thermit Welding, Electric
Welding, United States Artillery Ammunition, United States
Rifle and Machine Guns, and others.

H. L. Dean, formerly manager of the compressor and
engine sales division of the Chicago Pneumatic Tool Com-
pany, New York, has resigned and J. F. Huvane has been
appointed Eastern manager of compressor and engine sales,
with headquarters at & East Forty-fourth Street, New York,
and G. C. Vanden Boom has been appointed Western man-
ager of compressor and engine sales, with headquarters at
300 North Michigan boulevard, Chicago,

J. H. Petherick, Jr., who has been boiler inspector for
the United States Shipping Board for the past 3 years at
Seattle, Wash., is now at the plant of the General Boilers
Company, Waukeegan, 111, as inspector for the Maryland
Casualty Insurance Company, which company inspects and
insures the entire output of the plant. 3Mr. Petherick iz well
known throughout the entire northwest, having been boiler
inspector for the Fidelity & Casualty Insurance Company
of New York, in that district for fifteen vears, previous to
going with the Shipping Board.

BUSINESS NOTES

The Oxweld Acetylene Company announces the appoint-
ment of the Standard Supply & Equipment Company of
New York and Philadelphia, as Eastern sales agent for
Eveready welding and cutting apparatus and supplies.

The Chicago Pneumatic Teol Company announces the
appointment of R. ¥. Eissler, as assistant to the vice-presi-
dent, with headquarters in the company's new office building
at 6 East 44th street, New York. W. C. Straub, formerly
district manager of the New Orleans branch, has been ap-
pointed  district manager of the Pittsburgh branch to sue-
ceed Mr. Eissler, and Ross Wyeth, formerly attached to the
Pittshurgh branch, has heen appointed district manager of
the New Orlans branch to succeed Mr. Straub.

The Mlincis Stoker Company, Alton, T11., manufacturers
af forced and nataral draft chain grate stokers, announces
the appointment of the Ernest E. Lee Company, as district
representatives for Towa, Wisconsin, Michigan, Northern
Indiagna and Northern Illinois, with offices at 115 South
Dearhorn street, Chicago, IIL
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PorTarLeE ConvEvok—Brown Portable Conveying Ma-
chinery Co., 10 South La Salle Street, Chicago. Pamphlet.
IMustrates and describes portable conveving machinery for
packed or loose materials,

ConpuLETS.—The Crouse-Hinds Company, Svracuse,
N. Y., has issued bulletin 1000R, describing condulet fix-
ture joints and extensions.  The bulletin also includes speci-
fications and price lists for various type joints.

Hica Speep Friction Saws.—DBulletin 9011 containing
illustrated descriptions and specifications of Fverson high
speed saws, has been izsued by Joseph T. Ryerson & Som,
Chicago, 11l. These saws have been designed especially for
the rapid cutting of structural steel.

TueE P. & H CaroxNicLE—A catalogue issued by the
Pawling & Harnischfeger Company, Milwaukee, Wis., gives
the story of the foundation and development of the company,
Phatographs of the personnel and of the plant as well as of
the products give an idea of the organization and its work.

Lirring Jacks.—The Duff Manufacturing Company,
Pittsburgh, Pa.; is distributing catalogue no. 104, a new 148-
page book illustrating and describing the complete line of
Duff lifting jacks. It includes jacks of all types for steam
railway work—track jacks, car jacks, locomotive jacks,
bridge jacks and journal box jacks.

LearaEr BELTivg—The manufacture and renovation of
leather helting are treated in catalogue no. 12, of the Consoli-
dated Belting Company, Philadelphia, Pa. A wvaluable fea-
ture of the catalogue is a concise discussion of belting prob-
lems and their solution and formulas for calculating the
proper sizes and speeds for helts.

THE Nationarl BULLETIN.—Number 14C bulletin of the
National Tube Company, Pittshurgh, Pa., contains complete
illustrated descriptions of the application of tubular steel
poles to lighting, signalling, telegraph, telephone, and trans-
mission line systems and for ornamental purposzes. Tables
stating the properties of pipe are also given as well as details
of pole bases and tops.

Ecomoarics 1% Rammeroap Proprewms—This pamphlet
published by William H. Wood, Media, Del, Co., Pa., states
the necessity for increasing the flexibility of lacomotive fire-
boxes, in order to ohtain more economical operation, The
description of a special corrugated firebox adaptable to prac-
tically any tvpe locomotive and which was designed to ac-
complish savings in repairs and «in operation is also given.

Horsta.—The Wright Manufacturing Company of Lis-
bon, Ohio, manufacturers of high speed hoists, screws and
differential hlocks and steel trolleys, has issued a new cata-
logue descriptive of their line. It contains much data of use
to those interested in hoists and a portion of the catalogue is
devoted to a discussion of the various types of hoists and the
field of usefulness of each.

Craxes—DMilwaukee Electric Crane & Mfg. Co,, Mil-
watkee, has issued a catalogue devated to the company's line
of electric cranes, hoists and horizontal drills. The crane
mechanisms, all-stee]l cranes for steel mill service and special
cranes are illustrated and described and numerous views of
cranes installed in industrial plantz are shown. A number
of pages are devoted to the company’s horizontal drilling and
boring machine, and monorail hoists of capacities of 3 to
10 tons. '

IwsTrRUCTION DBook For Ramroan Swmors.—The Metal
& Thermit Corporation, New York, has just issued a Thermit
railroad instruction book, no. 41, expressly prepared for use
by men actually performing thermit welding railroad repairs.
The pamphlet is of a convenient pocket size and the instrue-
tions have heen condensed into the smallest possihle space
consistent with clearness,

ASSOCIATIONS

Boiler Makers' Supply Men's Association

President—Frank J. ('Erien, Globe Seamless Steel Tubes
Company, Milwaukee, Wis.

Vice-T'rezsident—William B, Wilson, Flannery Bolt Com-
pany, Pittshurgh, Pa.

Secretary—George B. Bovee, A, M. Castle & Company,
91 Connecticut street, Seattle, Wash,

Treasurer—>5Stephen H. Sullivan, Ewald Iron Company,
Chicago, I1L
International Brotherhood of Boiler Makers, Iron

Ship Builders and Helpers of America

Louiz Weyand, Acting International President, suite 315
Wryandotte building, Kansas City, Kans,

Frank Reinemever, International Secretary-Treasurer,
suite 315 Wyandotte building, Kansas City, Kans.

James B, Casev, Editor-Manager of Journal, suite 312-314
Wrandotte building, Kansas City, Kans.

William Atkinson, Acting Assistant President, suite 315
Wryandatte building, Kansas City, Kans.

International Vice-Presidents— Joe Reed, 1123 East Madi-
som sireet, Portland, Ore.; Thomas Nalan, 700 Court street,
Portsmouth, Va.; Joseph Flynn, 111 South Park avenue,
Little Rock, Ark.; M. A. Maher, 2114 Eighteenth street,
Portemouth, Ohio; E. J. Sheehan, 7326 South Shore Drive,
Chicaga, II1.; John J. Dowd, 9533 Avenue C, Bayonne, N, J.;
E. €. McCutcheon, suite 15, La Salle Black, Winnipeg,
Man,, Can.: Joseph P. Ryan, 7533 Vernon avenue, Chicago,
NL: John F. Schmitt, 1489 Narth Fourth street, Columbus,
Ohia.

American Boiler Manufacturers' Association

President—A. D. Schofield, J. S, Schofield’s Sonz Com-
pany, Macon, Ga,

Vice-President—G. S,
New Haven, Conn.

Secretary and Treasurer—H., N, Covell, Lidgerwood
Manufacturing Company, Brooklyn, N. Y,

Executive Committee—W. C. Connelly, The Connelly
Boiler Company, Cleveland; C, V. Kellogz, The Kewanes
Boiler Company, Chicago, IIl.; F. C. Burton, The Erie City
Iron Waorks, Erie, Pa.; F. G. Cox, Edge Moor Iron Company,
Edge Moor, Del.; W. A, Drake, The Brownell Company,
Dayton, Ohio; W. J. Maohr, John Mohr & Sons Company,
Chicago, 111.; E. C. Fisher, The Wickes Boiler Company,
Saginaw, Mich.; W. 5. Cameron, Frost Manufacturing Com-
pany, Galesburg, Mich.; E. R. Fish, Heine Safety Baoiler
Company, 5t. Louis, Mo,

Barnum, The Bigelow Company,

Master Boiler Makers' Association

President—Charles P. Patrick, Mgr., Chicago, Wilson
Welding Repair Company, Chicage, TI1.

First Vice-President—Thomas Lewis, general B. 1., L. V.
System, Sayre, Pa.

Second  Vice-President—T. P. Madden, general B. 1.,
M. P. R. R., 697 Clayton Avenue, 5t. Louis, Mo,

Third Vice-President—E. W. Young, general B, 1., C. M.
& 5t. P. R, R, 51 Caledonia P1., Dubuque, Iowa.

Fourth Vice-President—Frank Gray, G, F. B, M., C. & A,
E. R, 705 West Mulberry street, Bloomington, T11.

Fifth Vice-President—Thomas F. Powers, System G. F_,
Boiler Dept., C. & N. W. R. R, 1129 5. Clarence avenue,
Oak Park, I11.
rrSi‘L‘IL"tﬂr}'-—Hﬂl‘r}‘ D. Vought, 95 Liberty street, New York
ity

Treasurer—W. H. Laughridge, G. F. B. M. Hocking
Valley Railroad, 537 Linwood avenue, Columbus, Ohin,

Executive Board—John F. Raps, general B. 1., C. R. R,
441 Ellis avenue, Chicago, T11., chairman.
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Compiled by
GEORGE A. HUTCHINSON, ESQ., Patent Attorney,
Washington Loan and Trust Building,
Washington, D. C.

Readers wishing copies of patent papers, or any further infermation
regarding any patent described, should correspond with Mr, Hutchinson,

1,258,042, FUEL-CONTROL SYSTEM FOR BOILERS, WILLIAM
A, DORLE AND JOHN A, DORLE, OF SAN FRANCISCO, CALL
FORNIA, ASSIGNORS TO DOBLE LARORATORIES, OF SAN FRAN-
CISCO, CALIFORNIA, A CORPORATION OF CALIFORNIA. i
Clgime 1.—The combination with means adapted to receive a heat-absorbing
medinm, of a fuel mismg device associated therewith, means for feedmg fuel

— .

said device, means for feeding air to sand device tor atomizing =awdl fuel,
ans for igniting  sad  stomized Twel, means for feeding air to said
ignited fuel, and means for synchronously driving said fuel feeding means
awd both of said air feeding means,

1,360,250, FURNACE-GRATE. ERNEST E. PRIERE, OF INWOOT,
NEW YOREK, ASSIGNOR OF ONE-HALF T WARREN C. DRAKE,
OF INWOOD, NEW YORK.

Claim 1.~—A furnace grale comprising

retorts separated by air boxes

and above each air hox a bank of outstanding hollow tuyere members, each
member consisting of two opposite spaced-apart bars connected by a thinner
weh,  Fifteen  claims.

1,356,659, FURNACE. CHARLES D. FULLER, OF
PENNSYLVANIA, ASSIGNOR YUF FORTY

LATRORE
HENRY, OF NEW YORK, i

PERCENT TO A, =5

Clgim 1,=—A furnace strociure -:.r.ﬂu-. like, having a wall of passage pro-
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vided with grooves adapted to increase the interior surface of the passage
and arranged to ;::-e-ru_-ni_gwﬂ'lu_m or rotary movement of the gases traveling
through the passage. Nine claims.
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1,556,800, LOCOMOTIVE DRAFT APPLIANCE. DAVID F. CRAW.
FORD AND ANTON K. KUSEBAUCH, OF FPITTSHEURGH, PEEN.
SYLVANIA ASSIGLNORS T0 LOCOMOTIVE STORER OF

I'I't’“I;I‘E.nUR{l:II, PENNSYLVANIA, A CORPORATION OF PENNSYL-
VANIA ik i T

Cliim 1.—A locomotive draft appliance comprising in combination means
for producing a draft, an engine for driving the same operated by exhaust
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steam from the cylinders, means for conveying exhaust steam thereto,
a driving =haft, bearing means for said shaft, and independent means for
subjecting said bearing means ta a bath of exbaust steam. Eleven claims.

1,356,936, SAFETY.VALVE FOR WATER.TUBE BOILERS. JOSEPH
STASINSKI, OF PHILADELPHIA, PENNSYLVANIA.

Claim 1.—The combination of & tuhe structure and steam drum of a
watertube boiler, a pipe connecting said drum with one of the headers

el L_J

of the tube structure, n valve seat an the inside of the drum communicat-
ing with said pipe. a valve adapted to close against said seat when the
pressure within the drum exceeds that in the tube structure or s coBpOec-
tions, guide wings projecting from said valve, a plate scparate from the
shell of the drum but dizsposed within the same, said p]a.l!e having inwardly
prajecting posts which serve as guides for the projecting wings of the
valve, and yielding means for normally retaining said valve in open relas
tion to its seal. Three claims.

1,357,717, BOILER WASHING AND FILLING SYSTEXM, FRAXK
MILLER, OF CHICAGO, ILLINIOIS,

Claim 1.—In a boiler washing and Giling system, the comhbination of &
tank adapted to contain water for wash-out and refilling purposes, means for
supplying clean fresh water to said tank, a hlow-or line connected with said
tank helow the water level therein and apated ta be connected to a locomotive

Lotler wherehy hlaw-off steam only from a locomotive boiler i3 conducted
to zaid tank to hat the water therein, thermostatically controlled means
for mamntaining the water in said tank 2t a predetermined temperaure
suitable for wash-out purposes, means for conducting said water from said
tank to the drops in a round house, an independent sonrce of steam supply,
anid means at the drops wherehy steam from said independent source 8
utilized to further heat sadd partially heated water to bring the same to
a temperature suitable for refilling purpeses.  One elaim,
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Organization and Work of the Ohio Boiler
Inspection Department

BY C. 0. MYERs¥

Abaut the same time that the Department of Locomolive Tnspection of the Interstate
Commerce Commission was formed, the state of Ohio, through the efforts of stationary
engineers, made the inspection af boilers in the state compulsory. The Department of
Inspection, which has since been highly developed, is described in the following article.
So great has been the success of this organization that boilers built according to Ohio
standards are accepted both in those states having boiler inspection laws and others en-
forcing no special requirements.

ANUFACTURERS of steam boilers for use in the state
M of Ohio are required to secure authority from the state
inspection department to build boilers and are given a fac-
simile of the stamping to be placed upon each hoiler they
construct, in accordance with the Ohio law and rules, and

are required to file with this depart-
ment a manufacturer’s data sheet for
each Ohio standard heiler built.
This data sheet gives all details of
construction and is certified to by
the qualified Ohio inspector who
made the shop inspections.

The inspector is required to check
up the plates before any work is
started upon them and to make a
record of the heat numbers, brand,
tensile strength and quality of ma-
terial, which he carefully compares
with the mill test report. Another
inspection is given the boiler after
the rivet holes are made to see if it
meets the requirements. After the
boiler iz completed and ready for
testing, he makes his final inspection
and witnesses the stamping of the
Ohio standard facsimile.

ExanMINATION STANDARDS FOR IN-
SPECTORS

All hoiler inspectars are required

Compulsory inspection of steam hoilers
became effective in the state of Ohio on
January 1, 1912, and was the direct re-
sult of an active campaign on the part of
stationary engineers, who for years had
been entrusted with the care and manage-
ment of steam boilers, and who were di-
rectly responsible for their safe and eco-
nomical operation, but who were for
various reasons, no doubt well known to
all engineers, unable to obtain the sup-
plies or repairs necessary to secure best
results toward safety in their operation.
These men took it upon themselves to
bring together all the interests affected by
compulsory boiler inspection and volun-
tarily financed the movement, with the
result that today Ohio has a bailer in-
spection service that is second to none.

C. O. MvErs,

The hoiler inspectors are divided into two classes; those
emploved by the state of Ohio are called general inspectors,
and those employed by boiler insurance companies authorized
to do business in the state of Ohio are known as special in-
spectors.  All boiler inspectors, however, are required to pass

the same examination and work
under the rules and regulations
promulgated by the Ohio Board of
Boiler Rules, and are further re-
quired to make reports of inspec-
tions to the department of inspec-
tions at Columbus, Ohio,

The facsimile issued to a boiler
manufacturer, as well as the com-
mission issued to a boiler inspec-
tor, may be revoked at any time for
incompetence, untrustworthiness or
for wilful falsification of any mat-
ter or statement contained in any
report of inspection, and we find that
hoiler manufacturers and boiler in-
spectors place too high a value upon
their authority to build boilers and
inspect them to take any chance of
having the authority revoked for
any cause.

Duries oF THE Boarp oF BoILER
RuLEes

The Ohio Board of Boiler Rules

to pass a very rigid examination upon the construction, in-
stallation, inspection and operation of steam beilers and their
appurtenances hefore the Ohio Board of Boiler Rules. To
he eligible for this examination, the applicant is req].ured
to have had not less than five years’ actual experience in an
engine room, boiler room, boiler shop, or as a boiler inspec-
tor, or equivalent. The suecessful applicant is given a certi-
ficate of competency certifying that he has passed the re-
quired examination, but before he may legally make boiler
inspections he must also secure a commission from the deplzl.rt-
ment of inspection authorizing him to make such inspections
in accordance with the requirements of the Ohio boiler in-
spection law,

* Chief Inspector of the Department of Inspection, Industrial Commission
of Ohio. Secretary of the National Poard of Bailer and Pressure Vessel

Inspectors.

consists of five members, one to represent each of the follow-
ing interests:  Boiler manufacturers, boiler insurance com-
panies, boiler users, operating engineers, and the fifth mem-
ber is the chief inspector of steam boilers for the state, who
acrts as chairman and whose duty it is to enforce the rules
and regulations of the hoard.

It is the duty of this board to formulate rules for the con-
struction, installation, inspection and operation of steam
hoilers, as well as rules for ascertaining the safe working
pressure to be carried on =zuch hoilers, together with rules
governing the quality of materials to be used in their con-
struction, and regulating the size and construction of safety
valves, fusible plugs and other appliances used in connection
with their safe operation, and also to examine applicants for
certificates of competency as inspectors of steam boilers.
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There are 57 shops in the state of Ohio and 93 located in
other states—a total of 150 shops—authorized to manufac-
ture Ohio standard boilers, There are 232 inspectors regu-
larly qualified to make hoiler inspections in accordance with
our requirements.  About one-half of these inspectors reside
in the various states where Ohio standard boilers are built,
and are in the emplov of boiler insurance companies and they
make the required shop inspections in those states,

WoRE oF INSPECTION STAFF

During the fiscal vear ending June 30, 1920, 5,126 Ohio
standard boilers were constructed and data reports for them
filed with our department. The annual report for the Ohio
Boiler Inspection Department shows that more than 25,000
reports of inspections were received.  During that time 19,100
certificates of inspections were issued; 110 boilers were con-
demned as unsafe for further use, due to age, deterioration
and defects in constructional requirements. Tt is interesting
to note that out of this great number of boilers inspected only
2958 repair orders had to be issued, showing that owners and
uszers of steam hoilers in Ohio are co-operating with us and
are complving with every requirement of the Ohio boiler in-
spection law and rules.

With more than 20,000 boilers in use in the state of Ohie,
only three boiler failures occurred during the year. Two of
these were hoilers that had been inspected and were the result
of forms of construction not now permitted by the state of
Ohio and were built before the passage of the Ohio law. The
other was a cast-iron sectional boiler used for heating pur-
poses and never had been inspected and was not equipped
with the necessary safety devices required by the Ohio Board
of Boiler Rules.

Boarp oF Borwer Rvies MapgE PArT oF INDUSTRIAL
CoOMMISSION

The Ohio Board of Boiler Rules and the Inspection De-
partment were made a part of the Industrial Commission of
Ohio in 1913, At that time very few states had boiler inspec-
tion laws, and as time went on other states saw the necessity
of boiler inspection and enacted similar laws, until we now
have thirteen states, one county and eleven cities operating
such laws.

These laws vary to a great extent in =o far as the construe-
tion and installation is concerned, making it difficult for the
manufacturer to build a standard beiler and for the user to
interchange a boiler from one state to another. Tt is neces-
sary for the manufacturer who is huilding a hoiler to be used
in another state to huild it so that it complies with all the
standards and stamp it with all such state standard stamps.
Our attention has been called to some small hoilers built in
this manner on which twelve different stamps covering the
entire fronts of the boilers were used.

The attention of the Industrial Commission of Ohio was
called to this condition, and in order to promote uniformity
and interchangeability between states this commission re-
quested the governor of each state to appoint a representative
to attend a uniform Boiler Code Congress at Washington,
D. C., December 4 and 5, 1916. Twenty-four states and
four cities accepted this invitation and the records of this
meeting show that all the states and cities present signified a
willingness to accept the code formulated by the Beoiler Code
Committee of the Council of the American Society of Mechan-
ical FEngineers when enacting such lemislation in their re-
spective states.,

Apopriox oFf Untrors Borer Laws

Since that time o number of states have enacted boiler in-
spection laws and have accepted these rules for their standard
comstruction, and it was thought by the adoption of this code
that the question of uniformity and interchangeahility between
them would be solved, but after putting this code to the prac-
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tical test of Enfmcing its provisions it has been found that
perpetual interpretations are required. As these interpreta-
tions are merely the opinion of the boiler code committee it 1z
not compulsory for the inspection departments to accept them,
and this committee is not invested with the legal power and
authority to enforce its rulings. This has created a condition
which was not looked for at the time of the meeting of the
Boiler Congress, and is causing a difference in enforcing the
provisions of the American Society of Mechanical Engineers®
boiler eode, and is, therefore, destroying all the benefits to be
derived from uniformity and interchangeability.

Duries oF INSPECTORS

It will be my endeavor at this time to point out the position
of a state official and the responsibility he assumes when tak-
ing his oath of office and the effect of enforcing rules which
are formulated by persons not charged with these responsi-
bilities. It must be remembered that a public official is re-
sponsible for the conditions that may exist in the locality un-
der his supervision, and it is an easy matter for persons who
have never been in such a capacity to assume that there are
no limitations to the acceptance and enforcement of regula-
tions. Further, the fact must not be lost sight of that the
authority invested in a state official by law cannot bé dele-
gated by him to other persons, particularly when such persons
are not residents of his community.

With these conditions existing it is only natural to expect
that each official, after accepting the American Society of
Mechanical Engineers’ boiler code, will interpret and enforce
it in accordance with his own individual ideas, and this is his
right, as he, when accepting this code, accepted it as it is un-
derstood by him. Here is the condition that now confronts
us. We have a code of rules formulated by persons who have
not the legal authority to enforce them, and enforced by per-
sons who have thiz authority. Inasmuch as the enforcement
of rules is the most essential, it is necessary that there should
be an association of these officials who are charged with the
enforcement of these rules in order to accomplish uniformity.
Before we can progress much farther some means must be pro-
vided whereby each official may know what every other is
doing, and before any action is taken on any case separately
the governing conditions should be thoroughly discussed col-
lectively, and if its merits permit have it accepted and en-
forced. :

The National Board of Boiler and Pressure Vessel Inspect-
ors was formed in December, 1919, for the purpose of bring-
ing ahout a better understanding between inspection depart-
ments in states enforcing uniform boiler laws. The future
policy of this organization and its work are given in a report
of the first annual convention, which was held February 2,
3 and 4 in Detroit.

~ American Engineering Council Meets

~ On Feh. 14, the executive hoard of the American Engineer-
ing Council of the Federated American Engineering So-
cieties held a meeting in Syracuse, N. ¥. President Herbert
Hoover outlined the new council’s plans for dealing with
industrial relations and particularly with the waste of ma-
terials as it affects the present army of unemployed.

Om Feh. 15, the national council of the American Saciety
of Mechanical Engineers convened with the society’s mew
president, Edwin S. Carman, Cleveland, presiding. This
society, with its 13,000 members, is behind the movement
to federate the country’s engineers under the headship of
Mr, Hoowver,

The Syvracuse meeting, it is understood, will mark the he-
ginning of a movement to organize the engineers on a terri-
torial basis. The plan comprehends the formation of state
engineering councils.



Renewable Stay Heads for Fireboxes

British Practice of Replacing Defective Stay Heads Lengthens

Period of Service Between Locomotive Boiler

Repairs

BY E. W. FELL

In a recent issue of one of our engineering periodicals the
following paragraph formed part of an article on riveting
locomotive fireboxes: “One of the chief difficulties experi-
enced in the maintenance of locomotive fireboxes is that due
to the rapid burning away of stayheads on the inside, and
various methods have been tried for the purpose of overcom-
ing it, mostly by snapping the heads, a process which is
fraught with the danger of necking the plates.”

Now it may be interesting to your readers to know that a
very successful and efficient method of renewing firehox stay-
heads 1s in use on ong of the largest British railways.

It must be clearly understood that this device is not in-
tended for repairing fractured stays, but for renewing small
or defective stayheads. Fig, 1 gives a plan and elevation of
one of these steel heads ready for inzertion, while Fig. 2
shows the head in position. Since its introduction in Decem-
ber, 1916, various shapes of head have been tried, but the
one shown in Figs. 1 and 2 has now heen adopted as the
standard. It will be noticed that a small lip i= left around
the outside of the head. This lip has proved to be of good
service for fullering down, as shown in Fig. 3. if a stay
should show any signs of leaking, or if the fire should show
any tendency to burn the plate away underneath the edge of
the head.

In cases where it is applied, the small or defective stayhead
is hammered up in order to completely expand it in the hole,
it is then centered, drilled and tapped to a depth of about
34 inch from the front side of the plate. The stay end and
firebox plate are then lightly skimmed up with a facing cutter
as shown in Fig. 4, the spindle of the cutter being screwed
into the tapped hole to ensure obtaining a face that is per-
fectly true with the hole.

This operation completes the process of preparing the stay
for the new head, which is now entered and tightly screwed in
by means of a wrench on the square end, care being taken to
bed the face of the head well up on the prepared surface of
the stay and plate, thus obtaining a metal to metal joint.

ApvaxTaces oF NEw Hean

Many advantages can be claimed for these renewable heads.
One is that of preserving the stayvholes of the firehox at their
original size. It is a well-known fact that when stays are
renewed the holes have to be retapped, thus enlarging them,
and in a few vears these become very big, the diameter in-
creasing from the original 1 inch or 11/16 inches up to
17/16 inches ar 174 inches. These sizes are far too large
for good working results, stavs of these dimensionz being
maore rigid than is good for firebox plates, hence the holes
rapidly deteriorate, small cracks developing from the side of
the hole and leakage, etc., becoming frequent. A long ex-
perience in locomotive hoiler repair shops has proved this
point, that more often than not the outer steel wrapper plate
is in good condition when the inner firebox requires renewing.
There is, however, one great difficulty in the way of leaving
this wrapper plate intact when renewing the inner firebox,
and that is the considerable number of large stavhales in the
lower part of the firehox—stavholes of such dimensions that
it would be folly to start a new firchox out on its journey with
its life heavily mortzaged by the large stays introduced. The
outer plate is therefore frequently either whally or partially
renewed, even though its general condition may be very little
below that of a new plate.

The introduction of these renewable heads will make such
cases far less frequent, the stays being kept down to such
dimensions as will not be out of harmony with the introduc-
tion of a new inner firebox when neceszary, thus securing an
important econamy.

Another advantage that is very appropriate in these days
when such enormous demands are being made on the h:{ulage
power of English railways is that of an extended life of many
engines after each general repair.

While the condition of the boiler is not the onlv factor that
determines the period which an engine is able to run without
going into the repair shop for general repairs, it plays an im-
portant part and frequently it is necessary to withdraw en-
gines from service for boiler repairz, although the remainder
of the engine is in fair condition and capable of giving a
few months more work without overhauling.

InsTaLLING STEAM TiGHT Stavs

In the past the custom adopted in engine sheds in regard
to defective stays situated helow the level of the engine frame
has been to replace them with “'steam tight stavs” which are
riveted over at one end only, i. ¢., in the firebox.  As there is
an ohjection, however, to the insertion of many of these stays
in a cluster, their application has been limited, many cases
arising in which it was found necessary to send the engine
into the repair shop to have the boiler out of the frame for
the necessary firebox repairs.

The introduction of these new heads, however, makes the
repair of such boilers possible in position, thus lengthening
the life until such time as the condition of the engine demands
a general repair. i

One or two examples will suffice to justify this claim for
an extended period of running between each general repair.
In ane case fortv-four renewable heads were inserted in a
medium-sized passenger engine, and six months later, when it
was found necessary to send the engine into the repair shops
for a general overhauling, these heads were in such excellent
condition that it was decided not to interfere with them, and
when the necessary repairs had been carried out the engine
was put into service again with the renewahle heads undis-
turbed.

This hoiler was in service until the early part of the present
vear, and during the whale of the period from April, 1917, to
January, 1920, these heads were all that could be desired,
there being a total absence of leakage, etc., a testimony that
they are not only capable of doing the work for which they
were designed, i, e, to run the firebox until a general over-
hauling was necessary, but even to exceed this, as they have
done in thiz case, the engine having worked 214 years since
the general repair mentioned above, or 234 vears since the
renewable heads were put in.

ErrecT oF Bap WaTer 0N STAY REPLACEMENTS

A second example is that of a small side tank engine, the
boiler of which was built in February, 1915. :

Working in a very bad district from a beiler standpoint,
the feed water causing considerable trouble in the form of
leaky stays, etc., it was soon found necessary to stop the hoiler
for minor repairs. In May, 1917, the boiler was taken out
of service by the inspector on account of the large number of
defective stayheads in the fire area of both sides of the fire-
hox. Many of these heads were s0 badly wasted that it was
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absolutely essential they should be renewed, yet their number
was well above the maximum allowed for steam tight stays,
while their location was such that it was impossible to re-
place them with ordinary stays without dismantling the en-
gine and lifting the boiler out of the frame. With this object
in view the inspector recommended the engine to he sent into
the repair shop, although the condition of the other parts of
the engine was such as to justify the shed foreman in ex-
pecting to get several months more work out of the engine
before a general overhauling was necessary,

Contrary to the inspector’s recommendation, the necessary
repairs were carried out without dismantling the engine, 47
of these renewable heads were fitted in place of the defective
stay heads, 21 on the right side and 26 on the left, as will be
seen from the diagram, Fig. 5, and the engine set to work
again after only a short stoppage. As already mentioned,
this engine was working in a very bad district, and a remark-
able feature about the case is that while a number of stays
were giving constant trouble through leaking freely, the stays
fitted with renewable heads gave good results, there being a
total absence of leakage.

Nine months later this engine was sent into the repair shop
for a general overhauling, and the condition of these heads
was s0 satisfactory that it was decided not to interfere with
them.

In March of the present year the engine was again in the
shop for repairs and it was necessary on this occasion to lift
the boiler out of the frame for a new firchox tube plate. By
this time the renewable heads, which during the period of
almost three vears had not given the slightest trouble, were
getting the worse for wear and advantage was taken to replace
these by stays 1./16 inch larger in diameter.

It is interesting to note that, although this engine was
working in a bad water district, the boiler was a little over
five years old before it had any firebox stays renewed, while
three other boilers of the same class, built in the same month,
had stays renewed as follows: One had 102 stays renewed in
June, 1917, the second had 78 stays renewed in March, 1918,
while the third had 50 stays renewed in January, 1919, or
an average of 77 in cach, a contrast that testifies very forcibly
to the effectiveness of renewable heads.

TABLE I.—FRACTURE TESTS OF RENEWARBLE STAY HEADS
Efficiency of Repaired Stay Com
pared with Original

Breaking Load
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8.5 IRGIE- - e wewmms L emwacws

=)
el

31

15,34

15.02

15,34 TE.& 134.5 112

Fepruary, 1921

During last year 42 engines were fitted with these heads at
the steam sheds to avoid sending them into the repair shops
to have the boiler lifted out of the frame for the renewal of
stays, and on December 31 the aggregate number of days
these had been kept in traffic was 5,422, or an average of 129

Fig. 3—Stayhead with Lip
Fullered Diown

Fig. 1.—Plan and Elevation of
Renewakble Sl.u.yl'-ea.d

days per engine, and while this summary substantiates the
claim for an extended life after each general repair, its value
would have been still further enhanced had we been able to
follow each engine through until a general overhauling was
necessary, for on the same date, i. e., Decemher 31, 1919,
32 of these engines were still in service, several of them hav-
ing been running six or eight months after being fitted with
renewable heads.

Fig. 2.—Renewable Stayhead Installed in Firebox Plate

Considered from the standpoint of strength, it may be
thought that the repaired stay will not be strong enough to
withstand the various stresses set up in a firehox, but such is
naot the case, as will be seen from the following results of
fracture tests carried out in the testing department at Crewe,
England {see Tahle 1),

It will readily be seen from this data that there is a
good factor of safety even on the smaller stays, A 1-inch stay
fitted with a renewable head in a boiler working at 150
Masher
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Fig. 4.—Facing Cutter Used to Surface Stay End and Firebox Plate

pounds pressure per square inch has a factor of safety be-
tween 6.5 and 7 when the stays are pitched 4 inches apart,
while on stays 1 3/16 inches and 114 inches diameter the net
section of the stay is greater and consequently stronger than
the original 1-inch or 11/16-inch stay. The drilling of the
larger stays will have a tendency to improve them, rather
than the contrary, by making them more flexible.

StrENGTH oF RENEwarLE Heaps
As further proof of the strength of theze renewable heads
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under working conditions, it may be mentioned that out of
the many thousands now in use, not one of these heads has
been discovered to be fractured even though severely tested
under conditions varving from those obtaining in a locomo-
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The plates also in the same area showed signs of wastage,
but not sufficient to necessitate patching. As this was a suit-
able case for the adoption of renewable heads, fourteen of

them were fitted and the hoiler zet to work again. Nine
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Fig. 5—Firebox in Which 47 Renewable Stavheads Were Fitted in Place

of Defective Heads

tive stationary boeiler to the conditions in a large high pres-
SUre EXpress passenger engine,

Az already shown in the example of the small side tank
engine, the heads stand up exceedingly well in face of the
fierce action of a locomotive boiler fire—in fact, they resist
the fire much hetter than the ordinary stayvhead,

An interesting example of this peoint i3 shown in Fig. 6.
When this boiler was built in November, 1917, 142 of these
renewable heads were fitted, 71 on each side, but as this was
a ftest case they were not all put in a cluster, a number of
ordinary stays being intermixed as shown.

Ordinary Copper
.Sﬁgs

o — e

T Remewable Heads fiffed Affer £ foars Service

Fig. 6.—Fire Resisting Properties of Renewable Stayhead Demonstrated
in Locomotive Firebox in Which 142 Were Installed

After two years work these renewable heads were still in
excellent condition, while the ordinary stays that were inter-
mixed were far worn and leaking, a number of them requiring
changing or fitting with renewable heads.

Another case that appears to be a very good example of the
durability of these heads is illustrated in Fig. 7. This is a
very interesting example on account of the rapid deterioration
of the fircbox sides and stayvheads in the particular part of
the firehox where these heads were fitted.

When the boiler was only two years old many of the stay
heads in the bottom corner of the firebox firehole end were
wasted badly, a number of them being completely eaten away.

Fig. 7.—Wastape in Stayheads Made Installation of Renewable
Stayheads Necessary in This Case, With Good Results

maonths later, during which period the beiler had been heavily
worked, it was necessary to stop the boiler for repairs. The
side plates of the firebox in the area already referred to had
wasted so badly as to necessitate renewal of certain parts,
the defective plate only being upproximately 4 inch thick in
one or two places between the stays,

The ordinary stavheads in the same area had wasted away
to such an extent as to necessitate renewal, and yet the re-
newable heads subjected to the zame adverse conditions were
practically unchanged, owing, it may be assumed, to the fact
that while the softer metal, copper, of which the plates and

o

Fig. B.—Diagram Showing Fosition of Renewable Stayheads in Passenger
Engine Bailer

stays consisted, could not resist the deteriorative conditions
to which they were subject, the much harder steel head, as-
sisted by the hardening effects of the mechanical treatment of
forging, successfully resisted those adverse influences, a re-
markable example of their value considered from the stand-
point of durability,

As this is an exceptional case, renewal of parts of the fire-
hox sides being necessitated at a very early stage in the life
of the firebox, it will perhaps be of interest to mention that
this boiler supplies steam for one of the mills in the forge,
and, of course, works night and dayv.

On the other hand, however, it will have short stoppages
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or intervals during meal hours, or waiting for heats, etc.,
during which time the fire would probably be banked under
the firehole, a fact that has probably contributed among other
influences to the rapid deterioration of the firebox sides in
these twa bottom corners.

Finally, these renewable heads have proved so successiul
that it has now been decided to fix twentv-five of them on
L'.'il:]i side of the hrebox of EVETY new boiler These are situ-
ated in that area where the fire i1s fiercest, and where defective
stay heads are most common. Fig. 8 is a diagram showing
the position of these heads as they are fixed in
engine boiler of the “Claughton Class."

This innovation will in our opinion he amply justified, for,
instead of having to renew these stays when the heads have
become far worn, it will only necessitate removing the de
fective head and rej

1 passenger

acing with a new one,

National Foreign Trade Council

Eealizing probably more keenly than ever
imperative necessity of a permanent foreign trade as a
stabilizer of American production, the country’s exporters
will doubtless attend in exceptional numbers the eighth an-
nual convention of the National Foreign Trade Council,
scheduled for Cleveland next Mav. The efforts of the con
vention will be directed toward securing more definite and
aggressive co-ordination of the various trade activities and
to reinforce them with the decizsive co-operation of the foreign
governmental agencies,  Incidentally
non-political.

American industrial production during the last ten yvears
has experienced a wonderful and unprecedented growth.
Stimulated during the war period by an exceptional foreign
demand, manufacturing plants generally increased their pro-
ducing capacity far bevond their normal requirements. In
many instances today their purely domestic trade falls short
of consuming their output, with the result that America iz
more than ever facing a situation where it is imperative that
we become a nation of world traders, if our industries are to

hetore  the

, 1t 15 non-partisan and
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continue in active |_]P|_-1';;L|'|_|n and our Prug.pf;rif}' a5 a nation is
to endure. It is a radical departure from former conditions.

Under the stimulus of a war-made foreign demand Ameri-
can exports increazed from less than two and one-half billions
in 1913 to more than eight billions in 1920, The remarkable
period of prosperity that attended this revolutionary condition
fully awoke the American manufacturer to the tremendous
possibilities of a well-developed and permanent foreign trade.
But out of it all grew no really definite and lasting foreign
comnections for the great majority of those who profited chiefly
from munition making, It is this class of manufacturer who
dheuld be most keenly interested in the problems that will
ome up for discussion before the next National Foreign
['radle Council convention.

NEcESsITY ForR Foreicy Trabe

In his address hefore the recent annual meeting of the
Council in New York, James A. Farrell, chairman, particu-
larly stressed the need of a permanent foreign trade. “In
practically every business,” he said, “‘there is a part of the
production, roughly estimated as the last 20 percent, which
cannot remain unsold if the first 80 percent of the sales are
o prove profitable. Remove this last 20 percent and the
whole operation ceases to show a profit.  So it is with the
productive capacity of the United States; a certain volume
of foreign sales must be maintained or the industry of the
country will suffer throughout.”

With the industrial interestz of Europe rapidly becoming
rehahbilitated and our exports on the decline, it behooves
American industry to make speedy and exceptional effort to
keep alive the friendly relationships formed when the world's
markets were open to our products. A dependable foreign
trade will provide a highly beneficial vehicle for carrying any
line of manufacturing over periods of dullness at home, per-
mit increased output and insure the plant constant operation,
while enabling a lowering of overhead charges and making
possible the manufacture of goods at a lower price through
increased production. These are problems certain to come
before the Cleveland convention for exhaustive discussion.

Fliate Copyright, Imternational, N. ¥.

American Locomotives for the Polish Government Being Assembled at Danzig
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Standardization of Boiler and Staybolt
Taps

The following report covering the standardization of stay-
bolt taps and boilers taps was presented by E. J. McKernan,
chairman of a special investigation committee at the annual
meeting of the Tool Foremen's Association in September,
1920:

Fig. 1 shows a 36-inch tap with Whitworth threads, 12
per inch, which is carried by tap manufacturers throughout
the United States in regular stock, There is alzo made, to the
same standard, spindle tap and spindle which is used for the
same purpose as the 36-inch tap. This tap, known as style
two, has been used to good advantage for applying stavholts
back of the frame. These taps are 12-thread Whitworth and
are manufactured by the 5. W. Card & Company, or by
Charles Besly & Company. Our reason for recommending
the adoption of these taps is the fact that they are at present
uszed successfully on many railroads and are giving better
results than other types. The Whitworth thread has a great
tensile strength and maintains its original diameter longer
than the V or the United States Standard forms of thread.

A standard 24-inch staybalt tap is also required. This tap
is also 12-thread Whitworth. These taps are at present car-
ried in commercial lengths of 21 inches, 22 inches and 24
inches. We recommend the 24-inch tap because the reamer
portion is extra long, giving a greater length and smaller
diameter on the point, =0 that, when tapping from the outside,
the small end of the tap protrudes through the inside sheet
and acts as a guide, making it much easier for the operator
and assuring a good thread om both the outer and inner
sheets. The taper threaded portion of the tap has been length-
ened, making the life of the tap much longer as well as elimi-
nating a great deal of wear and tear on the air motor and
consequently making it easier on the operator. We recom-
mend that these taps be furnizhed in sizes from 15/16-inch
to 1 5/16-inch, advancing by sixteenths if possible. We find
that these sizes will conform to the government rulings, making
15/16-inch the smallest holts and 1 5/16-inch the largest,
These taps are all to be 12-thread Whitworth and should he
furnished over-size with a minimum of 0015 inch and not to
exceed ,0035 inch. This will take all standard makes. The
number of threads per inch should be 12 and in a distance of
& inches there should not be more than 601 threads or be less
than 5934, The staybelt cutting machine should be checked
very closely and the diameter kept to a standard so that the
threads cut on the staybolt will be as accurate as the tap.
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Fig. |.—Radial Staybelt Tap

Fig. 2 shows a standard button head radial staybolt tap.
This tap is now commercially manufactured and is used very
successfully on many railroads. It has a taper of 114 inches
in 12 inches and iz 12-thread Whitworth. This tap is used
for applying button head radial staybolts in the crown sheets
of locomotives.
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Fig, 3 shows boiler head and washout plug taps. These
taps should be tapered 3} inch in 12 inches and have 12
threads per inch, United States Standard. One taper and one
thread should be maintained in all washout and mud plug
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Fig. 2.—Bution Head Radial Staybolt Taps
holes, It has been found that taps made with this taper give

excellent results, not only assuring a good, tight plug, but
one that iz safe. We find that 3j-inch taper in 12 inches is
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Fig. 3.—Boiler Head and Washout Plug Tap

far more desirable than 114 inches, and believe that it will
eliminate the blowing out of washout plugs.

Fig. 4 shows a special washout or mud plug tap. This is
only used in emergencies or in roundhouse service where it
is not possible to insert a standard length tap. These taps
conform to the standard tap with the exception that they
are not as long. Fig. 5 shows boiler stud and patch bolt taps,
These taps have 34-inch taper in 12 inches, TUnited States
Standard form of threads, and run in such sizes that one tap
will follow the other, the sizes being designated on the large
end. The taper tap is recommended instead of the straight
tap for boiler studs for the following reasons: First, we can
get & more secure stud with the taper thread tap than with
the straight thread tap; second, there is less liability of a
leaky stud. It must be understood that when taper studs are
applied they must penetrate the sheet, It is now the practice
on many railroads to use a tap similar to the one described.

If these taps are adopted as standard they will eliminate
many irregularities that now exist on the railroads throughout
the United States. Furthermore, it simplifies the manufactur-
ing of taps for this particular class of service. At present
these taps can be secured from any first-class manufacturer
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at a much more reasonable price than they can be manufac-
tured locally in a railroad shop.

Discussion

I'l']le question of what type of thread for staybolt taps will
give the best results brought out a general discussion. The
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Fig. 4—Special Washout Plug Tap

comments of the members indicated that comparatively few
railroads have adopted the Whitworth thread recommended
by the committee, while about an equal number appeared to
be using the V thread and the United States standard thread.
Expressing their perscnal opinions, however, few of the mem-
bers considered V threads as satisfactory, as either of the
other two kinds and the prevailing sentiment indicated that
the Whitworth is the most desirable of the three types. Tests
were referred to in which the pulling strength of the Whit-
worth type in the sheet has been demonstrated to be greater
than cither of the other two forms and the circular shape of
the cutting edges of the Whitworth tap is less affected by
wear than either of the other two, both of which have sharp
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Fig. 5.—35tandard Paich Balt Tap

corners. Taps with the V thread have been found to lose as
much as (003 inch in diameter in tapping one hole under the
heavy drive which these taps must withstand under modern
conditions. Where a railroad makes its own taps, however,
which is frequently done in the case of the plug and stud
taps, either the United States Standard or the V type threads
are more easily formed. For this reason the committee recom-
mended the United States Standard type for plugs and stud

taps.
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Boilers and Economizers®
BY DE. D. 5. JACOBUST

During the vear 1920 the trend in boiler design has been
toward the use of a greater number of tubes in height for a
given class of work, Adding to the height of the boiler adds
to its efficiency with a relatively small increase in draft re-
sistance. By adding to the height of a boiler, leaving the
lower part of it and the stoker and furnace the same, the
efficiency is materially increased for a given amount of steam
produced, the curve of efficiency at different ratings being
both raised and flattened. Among large boilers recently in-
stalled are some which evaporate in the neighborhood of
150,000 pounds of water per hour under actual conditions,
this size being a convenient one to use in connection with
the largest steam turbines.

Boiler pressures are also being gradually increased, a num-
ber of installations having been installed in which the work-
ing pressure is 350 pounds with a superheat of from 200 to
225 degrees, and with some changes in design there seems to
be no reason why higher pressures are not perfectly feasible;
in fact, test boilers have been built for 500 pounds pressure
and over,

The question is often raised as to whether it will pay to
install economizers. Each case must be considered by itself.
As the price of fuel increases, naturally the use of economizers
will increase. In considering the use of economizers, the ad-
ditiemal efficiency secured through adding to the boiler surface
by increasing the height of the boiler should be taken into
account. If we start with a boiler, say, 14 tubes high, adding
tubes so as to make the boiler 16, 18 or 20 tubes high, will,
for a given amount of fuel burned per hour, result in each
case in added efficiency. This additional efficiency iz secured
without a very great increase in the draft loss, as much of the
draft loss in boilers comes through the turns that the gases
make over the baffles. The higher boilers can in most cases
be operated with natural draft up to the desired capacity,
whereas should economizers be installed an induced draft is
ordinarily required. In some cases the simplification of the
plant by using the higher boilers as compared with one having
economizers warrants the use of the higher boilers.

To show how misconceptions respecting boiler performances
arize, consider the case of a small plant having several boilers,
one of which is uneconomical with a low draft resistance. The
Aue gas temperature for this unit will be higher at a given
rating than for the others, and the amount of power obtain-
able from it will be higher than from the others. This would
be especially noticeable if the uneconomical hoiler were shut
down, as there would then be no additional draft through the
higher temperature of the gases from the uneconomical boiler.
The operating crew would soon find that when the uneco-
nomical boiler was cut out of service the capacity would fall
off more than in cutting off any of the others, and thev might
come to the conclusion that the most uneconomical boiler was
the best one in their plant,

We are now at a point where we should not allow impres-
sion to take the place of facts, and we cannot afford to adopt
the easiest way if this means an undue loss in ecomomy. As
the price of fuel increases, additional capital investment is
warranted, and an equipment for securing a higher efficiency
usually means more complication and necessitates a higher
class of operation than the more simple arrangement. Our
best run plants are already en a par with laboratories in the
care with which they are operated and the skill and ability of
those in charge. There are till, however, many plants where
the fuel consumption is 50 to 100 percent higher than it might
be. Each time a wasteful plant is replaced By an economical
one we save fuel for future generations and practice real
conservation.

S
* Reprinted from Power, January 4, 1927, i
T Advisory engineer, Babcock & Wileox Company, New York



Fundamental Principles of Trigonometry

EY WILLIAM C. STROTT™

In designing boilers, plane trigonometry is continually referred to for the determina-
tion af stresses in members and the like. For the benefit of those whe have not a working
Enowledge of the use of trigenemetric functions the following 5imp.’:_.'ue.-lf treatment of
the subject has been prepared. The author states that, although the work 15 considerably
condensed, the fundamental principles are explained carefully, so that simple problems
may be solved by the application of the proper terms.

The solution of triangles is accomplished by means of that
branch of mathematics known as trigonometry. By this
process the length of one side and the magnitude of one angle
{besides the 90-degree angle) must be known, or else the
length of two sides, if none of the angles are given, in order
to find the unknown terms of the triangle. For future refer-
ence Fig. 1 is presented, which illustrates and names the six
terms of o right angle triangle, ;

In connection with Fig. 1 it will be stated that the naming
of the base and altitude of a triangle is abitrary, although
the base is generally considered that side on which the triangle
is assumed to stand. If the position of the triangle were re-
versed so that side 4 became the base, it is evident that the
properties of the triangle would remain unchanged. In order
to avoid confusion, however, it has been necessary in
trigonometry to distinguish the two short sides of a right
angle triangle as the side opposite and the side adjacent, with

* Engineering  department of the Koppers Company. Pittshurgh. Pa.:
formerly d:n:s:'g[tmr. Blaw-Knox Company, Pittshurgh, Pa., and Umon Tron
Waorks, Erie. Pa.

reference to the angle in question.  These terms may be ex-
plained as follows: : ;

In Fig. 1 the side denoted by the letter B is termed the side
adjacent to angle & and also as the side opposilte to angle a.
On the other hand, side A is termed the side adjacent to angle
a, and alsa as the side opposite to angle ®. The longer of
the three sides, denoted by the letter H. in the illustration, is
obviously adjacent to both angle a and &, but is always termed
the hypotenuse,

When two of the three sides are known, the third side is
found by application of the following fundamental law of
geometry.  ““The square of the hypotenuse is equal to the
sum of the squares of the other two sides.”

The rule may be expressed in the form of an equation, thus:

(1) H* = 4 + B*
Therefore, when A and B are known,
(2) H—=VAE | B
When A and H are known,

(3 B=vH — 4

TARLES OF TRIGONOMETRIC FUNCTIONS OF ANGLES FROM o TO # DEGREES
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For functions from 83407 to 80" read from botbom of table upward.
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For (unctions from 77%10° to 83%30¢ read from bottom of table upreard.
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When B and H are known, the formula may be as follows:
(4) A= VvH — B\

But when only one side and either one of the angles a or ®
is known, the solution is more complicated and necessitates
the use of the trigonometric functions. These functions are
known as the sine, cosine, tangent, cotangent, secant and
cosecant of the angle* and simply represent a ratio which
any two sides of a triangle bear to each other. A table of the
trigonometric functions of angles from 10 minutes up to 89
degrees 50 minutes, varying by increments of 10 minutes or
one-sixth of a degree, is given below.

Although a table giving the functions of angles for each
minute of the quadrant will give closer results, a shorter one,
such as the above table, is considered sufficiently accurate for
most purposes—in fact, it will more than meet with the closest
requirements of actual practice. Tables may also be had,
varying bv seconds, which, however, are of use only when
the greatest accuracy is demanded.

Following are the ratios which any two sides of a right
angle triangle bear to each other, together with their corre-
sponding functions, The notations refer to Fig. 2.

side opposite B :
Sine of angle $ = ———————— or —— = also cosine of angle a.
hypotenuse H
side opposite A s
Sine of anglea = —————— — or —— = also cosine of angle *.
hypotenuse H
side opposite B
Tangent of angle ¥ =———— or = also cotangent of
side adjacent A angle a.

* Two other functions are the “versed sine” and the “conversed sine,"”
but as these are so rarely used in practical trigonometry they are not con-
sidered here
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11[! A26317 | Z4G836D | Q4TARS | ZATROOTD | 1OGAGD | 44568 | BD
rm 331063 3.u:u5593| ASE4E | TAS0ZM0 | 106078 | D43809 Iqu l'm
o | s ' Cesine, | Secant |Enu|gem Tangent. | Coseeanl. Size, | ‘ ’ o

For functions from T07-40° te 77°0" read from bottem of table upward.
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side opposite A
Tangent of angle g = . or —— — also cotangent of
side adjacent B angle &,

hypotenuse Er
Secant of angle ® = or —— == also cosecant of
side adjacent A angle g,

hypotenuse H
Secant of angle g = — or —— = also cosecant of
side adjacent B angle &,

The following definitions must be committed to memory;
if this is not done it will be necessary to always refer to the
definitions when about to solve problems in trigonometry:

The sine of an angle is the side opposite divided by the
hypotenuse, ) ]

The cosine of an angle is the adjacent side divided by the
hypotenuse,

=
i
2 o o
— L]
S o =
X
Aasers) & Bels

Figs. 1 and 2—Terms Used in Naming Sides  Fig. 3-—Trp'nﬂ|_ Ex-
and Angles of Right Triangles and ample of Right Triangle
Symbols Designating Each Selution

The tangent of an angle is the opposite side divided by the
adjacent side.

The cotangent of an angle is the adjacent side divided by
the hypotenuse.

The secant of an angle is the hypotenuse divided by the
adjacent side.

The cosecant of an angle is the hypotenuse divided by the
opposite side.

Ey transposing the functional ratios as given above, any

a | ¢ Sine. | Dasecant | Taogeat | Dalangent | Sscaml Cegine, | | e
16| 30 | 333007 | 20057443 | 354110 | 28239029 | 1.OBORS B42641 | 30
40 | Z36547 | 2AT13400 | AGTADG | 2.70E0I9E | 10615 B41666 | 20
50 | 330265 | RO4TATM4 | AGOGAD | DYTIA4NE | LOGI0B | BMD6E4 | 10
20| 0| 347020 | 202368044 | 363070 | LT4T4TT4 | 106418 R 0|70
10 | 344752 | 20008346 | A6TIEE | LTIZE0TE | 106531 Aasead | 5D
Oy | J4T4EL | 2.BTVES3Z | AT05T3 | LARRSISE | 1.06645 SATRET | 4D
a0 | 330207 | 2RS54510 | ATIEES | 1AT46215 | 1.06781 BI6672 | A0
40 | 332531 | 2RIMIES | ATTAM | 2AS10807 | 1.06578 J Fi]
5O | 3386351 | 2RIIT4TE | 2S0530 | 2.B2TE121 | 1.06885 A34A18 | 10
21| 0| ZBEIG0 ) DTHO4ERN I ABXSG4 | 26050801 | 1.07T105 | 933580 | O |68
10 | B610G2 | D76MEIE | BETDON | 2BADGNOM | 1.07ZX5 | 032504 | S0
| B0 | DR | DT4ER14 | ADOAB4 | 2060549 | 107356 J31480 | 4D
| 30 1| DTESNOER | B0R011 | 2BI8GTE | LOT4TD | 030418 | B0
40 | BGOR06 | ZTORSIEG | ROTITE | 2.61TIG0T | LOTG02 | 020048 |2
G0 | ATI008 | 2GESEIT 24050651 | 107727 | B28IT0 | 10
23| 0| 374607 | 26GD46T2 | AD4D2E | 247 107853 S2TIEL o |68
My | B7T302 | 2.A5030A82 | ADTAL4 | 24545061 | 107081 A 50
20 | 370004 | ZHI1A1B0 | AL0RE0 | 24342172 | 108108 24080 | 40
A | .3B20R3 | ZRLALLG0 | 414204 | 24242186 | 108239 PEIIRE0 | A0
40 | DBSAAD ( ZA0M01AT | 4176RG | 2AD448R0 | 10B3TO | H2ATRY | B0
fin | (ABB0GD | 2ATOOTR3 | 421046 | R3TH03T2 | 108503 | .p21638 | 10
23| 0] .290730 | 25500047 | ABMATS 235535‘34' 108636 20505 o |67
I | 393407 | 25405081 | 427012 | 23360057 | 1OSTT1 S | 50
20 | Q9G0R0 | TAZATHO [ AJI366 | 20180606 | 108007 | DIEZNG | 4D
a0 {J8ET40 | DEOTEEE | AB4B1D | 22008425 | LOMM4 ITOE) | 30
40 | ADIDS | 24910674 | ABBITE | 22516603 100183 | 915806 | 200
50| AMOTE | 24747726 | 441748 | 22637357 | 1.08323 Q14725 | 10
24| 0| ADGTIT | 24585033 | 445020 | D24e0A68 | 109484 A1a845 0 | 86
10 | AOBE02 | BAA2R448 | Q4BT19 | ZERGRGYG | 1.00E06 A12a68 | 50
0 AL2045 [ ZA2G022D [ 460218 | 22118234 | 108780 | 11164 | 4D
30 | AMA03 | 24104200 | ASETAG | 1042007 | 1.08E05 A0a0s1 | A
40 ( AITERS | 2A0G1367 | 48044 | Z1TT4020 | 10041 | .BORTSL | 20
50 | ALBOBD | 238100650 | 483TT1 | Z1G608O5S [ 1.1018D B0T533 | 10
26| 0| .420018 | 23002016 | 466308 | 21445060 | 10338 | ooe0s | o |66
10 | 425253 | 23515424 | 469854 | 21283213 | 110488 J0S075 | B0
20 | AZTEA4 | 23370833 | ATHI0 | 21123348 | L0640 JOEERE | 40
30 | 430511 | 23228205 | ATERTE | 20065436 | 110703 2585 | 30
40 | 433135 | 23087500 | 480551 | ZAEND43R | 10047 801320 | 20
50 | 435755 | 20048885 | AS413T | 20655315 | 101108 | .o0008s | 10|84
@ | f | Cosine | Seank | Colangend. | Tezgent | Cosscant. Sine, r] e

Far functions from §4°-10" to 70°-30° read from bottom of table upward.
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right triangle may be solved for the unknown terms. For
ready reference the following table of rules has been arranged,
but it will be advisable for the student to commit them to
memory, as well as those above:

( The hypotenuse times the sine of the
angle,

The side adjacent times the tangent of

] the angle.

The side adjacent divided by the co-

tangent of the angle.

The hypotenuse divided by the cosecant
of the angle.

r Side opposite

[ Side opposite divided by the tangent of
the angle.

Hypotenuse times the cosine of the
angle.

Side up{:us:te times the cotangent of the

Side adjacent

H;pnlenuse divided by the secant of the
angle,

[ Side opposite divided by the sine of the
angle,
Side adjacent divided by the cosine of
al the angle.
Side adjacent times the secant of the
angle.
Side opposite times the cosecant of the
L angle,

a[due fue 0] IUIIIJIT LYITAL
A

. Hypotenuse

Several practical examples will now be given to thoroughly
illustrate the application of the above equations and tables.

Example: Given, a right triangle having a base of 15
inches and an altitude of 9 inches, to find all the remaining
terms of the triangle.

When solving problems in trigonometry, a sketch of the
triangle should always be made, carefully marking hoth
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known and unknown terms as in Fig. 3, which, of course,
app]ies to the present example,
H is found by applying formula (2):
H = V(15 X 15) + (9 X 0) or 1749 inches.
Had side B been the unknown term, we would have applied
formula (3), thus: .
B = V{1749 % 17.49) — {0 > g) or 15 inches.
Had side 4 been the unknown term, we would have applied
formula (4), thus:
A=V (1749 * 17.49) — (15 X I5) or ¢ inches.
To find the magnitude of angle &, any one of the six ratios
or functions given for that angle may be emploved, because

] o | “iaa. | (osemank | Tangrof | Cobengent | Socant [asina, LA
26| 0| 438371 | 22811720 | 4BTTRY | ROSOZ038 [ 111200 | .BOATO4 | O |64
1 | 440984 | 2OATRSTL | 491330 | RORSZSG5 [ 111419 HO7515 | 50
20 | 443503 | 2543004 | 494055 | ROAZLA2 [ 111578 HBGE228 | 40
3D | 4468108 | 22411585 | AB85E2 | ROOSBSET | 111740 H04034 | 3D
40 | 448700 | 22281881 | SOE21R | L9W116ET | L11803 RU3A33 | 20
50 | A51397 | 22155460 L97TER050 | L.12067 <BHz3z3 | 10
27| 0| A53000 198005 | 112233 ZR0100T 0|63
1 1000847 | B39 | LOMEITTE | LIE40D JRROGRY | B0
20 [ ASNIGE [ LATTEMOS | SUGETE | 19047000 | LIZSGR | SRRIM) | 40
30 | A61749 | 2O6G6EDE | B206AT | 1, L1278 | BEML | B0
40 | AGELT | LUGIEGS | S22T0 | LOOTN4T | 10FI0 | BRSGE4 | 20
50 | 466001 | 21417508 | 627 18080971 | 1.1 A3 | 10|
28 0| 46472 | 21300545 | 531700 | 18807285 | 113257 SEIME | D | 82
10| 472038 | 21184737 | G354T | LBATEOOG | 1.13433 SEISTE | 50
My | AT4600 | 21070358 | 53A1B5 | LRS4RL5H | 113610 BEOEOL | 4D
a0 | ATTLSS | 2.0057385 | 542056 | LB417708 | 1.137ED ETERIT | 30
40 | 479713 | 2.0845702 | S6T28 | L.R2DOG2R | 113070 AT | 20
B0 | 82283 | 20735556 | 550515 | D.S164842 | 1.14152 BT | 10
29| 0| AS4810 | 20626653 | AS4IE | 1S040475 [ 114335 4620 | 0 |61
10 | AB7AG2 [ ZAOS1D0G1 | SRE118 | LTEITHGR | 114521 H73206 | 50
) | 480800 | 20412757 | 561909 |1.?mm L4707 BT1784 | 40
a0 | AD2424 | 20Z0TTR0 | SESTT3 | LTGTHMO | 11480 HT0A56 | 30
40 | 494853 | 2020020 | SERE19 | 1.7RR5500 | 1.1MIRS HBRN2D | 20
50 | 497470 | 20101362 | STHTS | 17437453 | 115277 HET4TG | 10
20| 0| 500000 | 20000000 ( 5TTAS0 | LTIMOSOR | L5470 BEG6025 0 | &0
Inv | 502517 | 1L.OROOR22 | SS1235 | LTEMTIE | 115685 BH56T | 50
o0 505000 | 1OBOOAI0 | 55134 | LT0S0116 | 115861 BE3L02 | 40
a0 | SOTSIR | LOT02044 | SENMS | LASTEET] | 116050 SA1620 | 30
40 | SI00T | 1OR0G20G | S | 1 ARG | 116250 SRO14G | ED
00 | GIZ3 | LOSIOSTT | 506008 | 1OTHRGER | LIG460 | .BSABAZ | 10
31| €| 516008 | 10416040 | GO0GS1 | 16643705 | 106663 | BSTIRT | O |69
10 | 517589 | 105922578 | BOME2T7 | 16533663 | 1065068 AAAGES | &0
20 | 520008 | 10230173 | BOBEDT | LAAESSTE | 11705 A54106 | 40
30 | 522400 | 10138800 ( G1ZEOD | 1EIIESIT ) 1 ]E?—BS AalG an
40) | 524077 | L.0O4B460 | BIER0G | 16212469 | 117403 ARNT |
50 | 527450 ) 1.BA50138 | LEI0OT41T | L1700 40586 | 10
82| 0| .520010  1.8AT0700 | G24B60 | 16035 | LITOIR | S4BME | O (68
10 | 532384 | LATAMAR | JG2E9E1 | 15000238 | LIS1ZE | B4AS03 | 50

0 | S34804 | LHGOTO40 | JGEINGE | 15TEE0TD | D1S350 | BHAS1 | 40 (BT
& Cosize. | Secamt | Colamgent | Tasgesl | Cosscaat. Eina, e

For functions from 57°-40" to B4°-0F read from bettom of table upward.

(=] ¥,
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SEEEE.
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36|

44—

L

a7

EEEEE=

a8

- | sauss.

| Cosecant. | Tangeat. ! Colangeat. | Zecart Coaina L R
JATI00 | 1LAAIIM0 | BATOTO | LSAOGESE | L8560 | B43301 | 30
A30TEL | LRAdTOTE | MN6T |1.m-555.: 1157 | B41826 | 20
SA2I9T | 15443476 | BA2E0 | 16407155 | 109002 40251 | 10

| |
44630 | 1LBAROTES | ESIMOS 1 1.5 116230 JBEBATL 0|67
SATOTR | 1BATROES | AG3ES1 | LEI0QO2S | L1TMGS AIT0BE | S0
S40500 | 1A108065 | BSTTIO0 | LSMMBEL | L1960 BIS4R8 | 40
S1937 | 15118000 | ASIEEG | DBIOELSE [ 119920 | BEIRER | 30
A04060 | 18045500 | AAGOTT | 1S01X2R2 | 1M152 | RE2ATT | M0
AGGTTH | 17960449 | GTOERS | L4000 | LAGEG | 530661 | 10
A50193 AT4509 | 14525610 | 120622 RED038 0 |6E
SR1E02 ATRTHS | 1.4VA2GET | 1.5 EEMOT | 50
SEA00T 14640047 | 120000 SESTTO | A
AGA406 BATIE1 | 14550030 | 1E1M ER126 | A0
AGRANL BOI5TY | l4456E00 | 121584 BEMTE | M
AT1H M05851 | L4QTOR68 | 121830 | S2E1T | 10
I 1
ATASTE | L7434dAS | TO020E | L 430450 | 1EN0TT H19152 o B6
ATHO5Y | 17362413 | TMS5Z | 14193437 | 1.2EI7 S17480 | 500
'i'ﬂi']']‘1 17200060 | T0EI3 | L4IDE0es | 132579 S15E0 | A
| 17220606 | 713293 | L40ISMSY | 133 E14108 | aiv |
:ﬂ-:llwl- 17150639 | TUTe00 | 13933371 108 | BI2E | 20
GHG42Y | LTDBIATE | TINI0E | LISMENSS | LIBMT | EIOTE | W |
GRTTES | LIMA0IG | TIAST | 1.ATEISI0 | 133807 E0R017 0 B4
A000306 ) 16045244 | TA009E | LTG5S | 1.23588 | ST | 50
02482 ) 1LGATHISL | LT35460 | La350aTed | LM BO5EEL | 4D
A04R27 | LARLLTA0 | 739961 | 13414224 | 124400 | B(ORST | A0
AUTISS | LATAS070 | 78447 | 13492331 | 124648 S02123 | M
G00480 | 1L.ARENSG 70003 | 13350075 | 124040 A00383 | 10
AB1G | 16616400 | 753554 | 12270448 | 125214 | TORGIE | O | B8
J4136 | 16552575 | (ERLER | LS0d41 (125480 TURRE2 | S0
JSUG451 | 1430376 | TESTIE | L3NI0DOMG | L26TET SO | 4D
BOBTEL | 1A420754 | 767327 | LA0OEESE [ L2G0AT THIA53 | 30
ABLL0GT | LAJGMB2S | .TTI959 | 12954057 | 1.28330 SU16T | 20
ALAAGT | 16309462 | YTEGIZ | LIETEMT | 126615 1
JB15661 | 16242802 | VEIZR6 | 13700416 | 1.26902 TEEL 0|62
AL7851 | 1GEEDSI0 | VES981 | 12722857 | 127181 | .TSEZIV | 6O
820235 | 18120908 | TOOE0E | 12647062 | 1.2THRT TEA418 | 40
A22515 | LA0E3ETH | 79438 | 12571723 | 127778 TSRS | A0
24730 | 16006416 | S0OIRG | 12406033 | 128076 | TROTM | 20
J2T0GT | 1.5M47511 | BHETE | L24226H5 | 128374 JIR3 | 10 |61
Cosing, | Becamh. | Ootasgent. | Taogest. | Cusscaal ine, rle

For functions from 51%10¢ to 57°%30" read from bottom of table upward.
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all three sides of the triangle are known, The sine is usually
the most convenient to work with, and we shall apply the
calculations accordingly, although the student is expected to
check his solution by means of all six functions.

(Henceforth we shall abbreviate the terms expressing the
functions of angle as follows) :

Sine of angle a written, sin a.

Cosine of angle g written, cos a.

Tangent of angle a written, tan a,

Cotangent of angle a written, cot a.

Secant of angle a written, sct a,

Coszecant of angle a written, cact a.

The same notation is used for angle ®.

Therefore:

side opposite angle B 15
— e — — T

hypotenuse H

Sind = — — HE7S.
17.49

We shall further emphasize the fact that the above numer-
ical result is simply a certain ratio which sides B and H of
Fig. 3 bear to each other. It should also be realized that
under similar conditions in any triangle the magnitude of
angle & will always be the same, regardless of the lengths of
the sidez. In chort, we may say in any right angle triangle
bearing the same mnotations as that of Fig. 3, when side B,
divided by side H equals (8575, that the magnitude of angle
® is a fived quantity, or is “constant.”

Referring now to the table of trigonometric functions and
following down the columns headed “Sines,” we find that the
above value is not in evidence. This means that the corre-
sponding angle for this ratio is greater than 45 degrees, in
which caze the functions are read from the bottowm of the
columns up. Therefore, we follow up the column headed
“Sines” at the bottom of the tables until we come to the de-
sired figure. It will be found that the nearest approach to

| * | Eina | Cosecant | Tasgenk | Coangant | Hecsol Tosane, L
| |
80| 0| i | 1580057 | S06TR4 LoBGh | TG | 0|61
10 | £31578 | LGBAA3NS | BI4612 | 1XITSTRO | 1.2BOB0 | 77631Y | 50
00 | JBERREL | LETTTONT [ BIMdES | 12AIIEL) 120287 JTHTE | 40
a0 | BI607E | 15721337 | BM4336 | 12030070 | 120507 71625 | 30
JAIRIR0 | 15666121 | BIOTO4 | LDPOSHEIT | 1.2UDUD JABTTL | 20
50 | 40557 | 156101424 | EI4155 | L1BSE1R4 | 1.30223 JATOLL | 10
£0| 0] 642788 | LAGGTHEIS | S29100 | 1.1917530 ( 130641 ; TeEM4 | O |BO
10 | A45013 | 15600558 | SH0G | 11847376 | 130861 JHITL | 50
o0 | 47233 | 15450078 | S40061 | L1TTTGOR | 131183 JEREE | 4
30 | GA0N4E | 15397650 | BS4081 | L17084496 | 131509 JEMOE | 3
40 | 651857 | 15345491 | E59124 | L1630763 | 131837 TS | 20
0 | 653841 | 15290773 | B6IB3 | 1571485 | 132168 TH8EL5 | 10
41| 0| .B56050 ( 15242531 | BGO2ET | 0.150D 13200 | JTATIO i 0|48
10 | .B5B352 | 15190758 | AT4407 | 10436306 | 132838 TR | 50
20 | .A6043% | L5141453 | ST055E | 10300414 133177 JH0EED | 4D
0 | JGA2020 | 15000605 | RB4T2S | 11302044 | 133509 | .T48088 | B0
40 | AG4706 | 15042210 [ BS0D34 | 11336408 | 133354 t JAT0ES | 20
50| . 14993267 | B05151 | L1171306 | 1.34212 TAER | 10
43| 0| .880031 | 14044765 | 000404 | 11106125 | 134840 [ J43145 | 0 |48
10 | A7T1280 | 14E9ETIR | BOSGRS | 110413656 | 134917 F408 | 50
20 | 073443 | 1.4R400T3 | P10BD4 | LIMTTORD | 135074 |
30 | GTH600 | 14SDIETR | D1633] | LUO13065 | 1.35634 TITETT | 30
40 | ATTTEY | LATHG006 | 21697 | 1.OR40554 | 135847 THRS | )
50 | JGTOHOS | 1AT0GTRA | GET0B) | LAOTEE423 | 1DEMED | 1
| |
43 0| 81008 | LABRZTOZ | 032515 | 10729887 | 13873 | .TIO54 0| 4%
10 | 484123 | 1ARLTIST | .9ATHEE | LOAGIR41 | 1ATI0G | .T2RAET | SO
0 | AGBG24D | 1ASTIIOT [ M3451 | LAGDDYEL | 1AT4ED | TITATL [ 40
30 | JGBEIAG | LAS2TANT SEDES | 1OSETADE | 1.37RA0 TERTE | 30
A0 | BRO4GE | LA4RR003 [ OR4G0E | LOTGE0R | LOEMZ | THeR | 20
B L0120 LOAIETAT | 108028 J21867 | 10
a4 0 ] JASA | LAZDASAS | DA5ER9 | LOZS5305 | 130018 T10340 LR
10 | ERET4S | TALSZROL [ 071326 | 0205203 | 130408 J17316 | 50
o0 | AOEEEE | 140602 (076006 | LOZISAR1 | L.BBADM | TI0280 | 40
30 | T00009 | 14267182 | OBI6NT | 1.01TE0TE | L0203 J18261 | 30
&0 | .T02981 | 14225134 | .OHB432 | 1LOLITOSS | 1400606 J11200 |20
50 | TOS04T | 1413454 | BB4I09 | LOOGEMS | 141012 ST0B16E | 10
46| 0| .JOTION | 14042136 | 1o00000 | 10000000 | 140431 | TIT | O |46
o | | Cssins, | Geesnt. | Colangent | Tesgent | Cesscamt, Bins, ! | L

For functions from 45°-0F to 51°0 read from bottom of table upward.
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our figure is 857167, and by following over on the same
herizontal line to the two extreme right hand columns we find
that this ratio corresponds to angle 59 degrees.

The sum of the three angles of any triangle is always 180
degrees, which may be most conveniently proved from the
fart that a triangle is exactly one-half of a mc}unglle. ar any
other four-sided polygon, as clearly indicated in Fig. 4 (a)
to {¢). i To be continued)

Oxygen and Acetylene Hose Markings

The necessity for adopting a general practice in the matter
of standardizing the color markings of oxygen and acetylene
hose and resulators was carly appreciated, both by manufac-
turers of equipment and by the National Board of Fire Un-
derwriters. The latter, in their rules and requirements (edi-
tion of 1910) dealt with the subject az related to hose in the
following definite provision:

“In arder to avoid confusion when attaching the hose to
the connections, a red colored hose should be used for oxygen
and a black colored hose for acetylene.”

This recommendation was very generally adopted by manu-
facturers, not only in the color marking of hose, but also in
the color marking of regulators, which were in every instance,
if color marked, painted red for oxygen and black for acety-
lene, to correspond to the color of the hose to be connected to
them. This practice worked admirably and was generally
accepted wherever gas welding and cutting were used.

And now there i= agitation in certain quarters to reverse the
order, red being favored as a more natural color to indicate
combustible gas. It is true that red is a common danger sig-
nal, but it is equally true that in the oxy-acetylene industry
red has stood for oxvgen ever since welding and cutting have
bisen used to any appreciable extent in this country, It would
seem unwise to unlearn now something that has become so
fixed in thought-habit as has this old established practice, and
all the more so considering the fact that the industries of the
country have in service tens of thousands of welding and cut-
ting units in which hose and regulators are color marked with
red for oxygen and with black for acetvlene. The change
proposed would surely result in confusion and possibly seri-
ous accidents.

In line with this view of the matter iz a resolution passed
at the regular meeting of the executive board of the Com-
pressed Gas Manufacturers’ Association, November 18, 1920,
which reads as follows:

“Resolved: Whereas, although it would have been a good
thing for the industries if red had been adopted as the color
for combustible gases at the inception of the business, grave
results might follow such adoption at this time, and we there-
fore feel that it is desirable to go on record as against the
changing of colors now in general use.”

New York Boiler Inspectors Form
Association

The Boiler Inspectors Association of the Capitol District
was organized in the offices of the Travelers Insurance Com-
pany, at Albany, N. Y., on January 15. Membership is
restricted to boiler inspectors working under the New York
State Boiler Code, and includes inspectors of the various in-
surance companies and of the State Industrial Commission.
The purpose is to secure cooperation and exchange of views.
that will help the individual inspector in his interpretation
and enforcement of the state boiler law.

The following officers have been elected: President, B.
Plant, Travelers Indemmity Company; vice-president, W.
Scott, Royval Indemnity Company; secretary, F, Toener, Hart-
ford Insurance Company; treasurer, E. Hall, State Bureaw
of Boilers and Explosives.



National Board of Boiler Inspectors’ Convention

First Meeting of New Organization—Discussion of Matters
Dealing with Uniform Boiler Regulations—Constitution Adopted

The first annual meeting of the National Board of Boiler
and Pressure Vessel Inspectors brought together at the Hotel
Statler, in Detreit, February 2, 3 and 4, a group of about
sixty men, including members of the board itself, members of
the Boiler Code Committee of the American Society of Me-
chanical Engineers and others interested in the standardiza-
tion of boiler requirements,

The entire first day was devoted to addresses by men who
have been most prominent in the advancement of uniformity
in the state regulation of boilers. Because of the absence of
Dir. D, 5. Jacobus, acting chairman of the American Society
of Mechanical Engineers’ Boiler Code Committee, F. R. Low,
editor of Power, read Dr. Jacobus' paper on the A. 5. M. E.
Boiler Code. Charles E. Gorton, chairman of the American
Uniform Boiler Law Society, told of the development of this
society. C. W. Bissel, chairman of the Michigan Board of
Boiler Rules, delivered a paper on “The Necessity of Uni-
formity in the Regulation of Steam Boiler Construction and
Operation.” Other papers included one by J. C. McCabe,
chief boiler inspector for the state of Michigan, on “Qualifica-
ticns and Duties of the Boiler Inspectors™; E. R. Fish, of the
Heine Safety Boiler Company, *The Necessity of Uniform
Enforcement of the A, 5. M. E. Boiler Code"”; 5. F. Jeter,
chief engineer, the Hartford Steam Boiler Inspection and In-
surance Company, “Necessity for Co-operation Between In-
surance Companies and State Boiler Inspection Departments':
F. W. Herendeen, secretary, National Boiler and Radiator
Manufacturers” Association, “Rules for Low Pressure Boil-
ers”; F. R. Low, editor of Power, “Duties and Possibilities
of the National Board of Boiler Inspectors.”

On the second day the members of the board attended a
meeting and took part in the deliberations of the Boiler Code
Committee of the American Society of Mechanical Engineers.
This meeting of the committee was held at Detroit instead of
as usual at the headquarters of the society in New York, in
order to give the committee the advantage of meeting and
counseling with men from all over the country who are en-
forcing the code. Nineteen inspectors were present from al-
most as many different states in widely separated sections of
the country. On the final day of the meeting the permanent
organization of the hoard was formed, with Joseph F. Scott,
inspector from New Jersey, as chairman of the hoard and
C. O. Myers, chief boiler inspector of Ohio, as secretary-
treasurer, ‘The ohjects of the Board of Boiler and Pressure
Vessel Inspectors as stated in the constitution adopted are as
follows:

“To promote uniform boiler laws and rules throughout the
jurisdiction of its members:

“To secure uniform approval of specific designs of hoilers
and other pressure vessels, as well as appurtenances and de-
vices used in connection with their safe operation;

“To promote one universal code of boiler rules: and one
standard stamp to be placed upon beilers constructed in ac-
cardance with requirements of that code; and one standard of
qualifications and examinations for beiler inspectors who are
to enforce the requirements of said code;

“Toa compile official statistics and other data.™

A complete report of the proceedings and ahstracts of
papers not published in this issue will appear in later issues
of Tre BomLer MARER, together with the constitution adopted
at this meeting. Abstracts of several of the papers are given

helow:

The American Society of Mechanical Engineers’
Boiler Code

BY DR. D. 5. JACOBUS

The Boiler Code Committee was appointed by the council
of the American Society of Mechanical Engineers September
15, 1911, to prepare specifications for the construction” of
steam boilers and other pressure vessels, It was not until
February 13, 1915, that the first code which embodied that
part of the work bearing on rules for the construction of
stationary boilers and for allowable working pressures was
submitted to the council of the society and accepted for pub-
lication. ‘The primary object of the rules in this code was to
secure safe boilers, The interests of the boiler users and
manufacturers were carefully considered and the requirements
made such that they would not entail undue hardship by
departing too widely from the current practice.

A vast amount of work was done by the committee during
the three and a half vears which elapsed between its appoint-
ment and the time at which the first code was completed. It
was appreciated from the beginning that all interests affected
by the rules must have means of presenting their views for
the consideration of the committee.

It was finally arranged that an advisory committee be ap-
pointed by the council representing the various industries
affected by the code. This advisory committee was made up
as follows:

4 Railroad Sub-Committee, A. 5. M. E,

1—RBoiler Manufacturers' Association Uniform Specifica-

tions for all tvpes of boilers.

1—National Tubular BEoiler Manufacturers' Association.

1—Watertube Boilers.

1—Scotch marine and other types of boilers,

1—Natiomal Association of Thresher and Tractor Manu-

facturers.

1—National Boiler and Radiator Manufacturers’ Asso-

clation.

2—5teel heating hoilers.

2—DBoiler users.

|—Railer insurance.

1—Consulting engineers.

1—Engineering education.

Appreciating the fact that the strength of the code would
depend on whether it would be one to which all could agree,
the principle of unanimous action was adopted, and the code
which was finally presented to the council represented com-
plete unanimous action on the part of the Boiler Code Com-
mittee and the Advizory Committee.

Directly after the presentation of the first code to the coun-
il the members of the Advisory Committee were appointed
members of the Boiler Code Committee and the Boiler Code
Committee from then on has been made up in part of repre-
sentatives of the various interests involved.

It was recognized that the code would require revision
from time to time as the art advanced; also that questions
would arise respecting the interpretation of parts of the code
and the handling of constructions not fully covered by the
code. The Bailer Code Committee was therefore continued
by the society. In prosecuting its work each action has been
submitted to the council for its approval, in consequence of
which all of the actions of the Boiler Code Committee repre-
sent the official acts of the American Society of Mechanical
Engineers.
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Each state and municipality that adopted the code was in-
vited to appoint a representative to act on a conference com-
mittee to the Boiler Code Committee and the invitation was
in all cases accepted. The Boiler Code Committee and Con-
ference Committee co-operated in the work of revising the
code. The revisions were published and widely discussed
before their final adoption.

The Boiler Code Committee and the Conference Committer
meet monthly for the purpose of interpreting the code, The
inquiries are submitted in written form before they are ac-
cepted for consideration, Copics of the inquiries are sent to
all the members of the committee and of the Conference Com-
mittee,  The interpretations are prepared at the regular
monthly meetings and confidential copies, which are subject
to revision, are sent to the members of the Boiler Code Com-
mittee, the Conference Committee and the council.  1f a single
adverse vote or objection is received an interpretation is held
over for consideration at the next meeting of the committee.
The interpretations, therefore, also represent unanimous ac-
tion,

Sub-committees of the Beiler Code Committee have been
appointed by the council on the recommendation of the Boiler
Code Committee to meet with committees of societics engaged
in the formulation of zpecifications or codes, the subject mat-
ter of which would affect the boiler code. The sub-committees
of the Boiler Code Committee and the committees appointed
by the societies submit their joint recommendations to the
Boiler Code Committee for action by the Boiler Code Com-
mittee, and the Boiler Code Committee in furn makes its
recommendations to the council. Such sub-committees have
been appointed to confer with the following societies and
corresponding committees have been appointed by the so-
cieties:

American Society for Testing Materials,

Association of American Steel Manufacturers,

American Society of Heating and Ventilating Engineers.

American Welding Society.,

American Socicty of Refrigerating Engineers,

As one after another of the states and municipalities have
adopted the code, the problem of securing uniform enforce-
ment has become more and more difficult.  Without uniform
enforcement the uniformity aimed for in the code cannot be
accomplished and the Boiler Code Committee is as much of
a party in interest as yvou are. We are all proud of the code
and stand behind it. You have brought your troubles to us
through your close relationship and they are our troubles just
as much as yours. Co-operation has been the keynote of suc-
cess in preparing the code, and co-operation in the present
case will lead to success in securing uniformity through its
enforcement.

Co-operation Between State Boiler Departments and
Insuring Companies
BY S. F. JETER

The usual method adopted in making state boiler laws,
which was first introduced by Massachusetts in 1907, iz for
the law making body (the legislature) to clothe a board,
generally termed a board of boiler rules, with authority to
make rules to govern the construction, operation and inspec-
tion of boilers that may be brought into the state. This hoard
is also given authority to change itz rules and repulations
from time to time as may be found necessary. It is also pro-
vided that inspectors of insuring companies, licensed to oper-
ate in the state, when duly qualified in the manner prescribed
by the board of boiler rules, shall become quasi-state inspec-
tors. These inspectors make the inspections required by the
rules, on such boilers as are covered by policies of insurance
issued by the company employing the inspector. It can he
readily appreciated that under these conditions the closest co-

Fempuary, 1921

operation between the state departments and the insuring
companies is not only necessary but is arranged for by the law.
- In drafting boiler laws there has arisen, at times, a question
as to the right to delegate authority to the employees of insur-
ing companies to make inspections required under the law,
but there are innumerable precedents in law establishing the
right of such procedure. In fact, the delegation by the law
making body of authority to a board of boiler rules to make
rules that in effect become law is a practice similar in char-
acter, though probably more open to criticism from a legal
viewpoint,

Boiler insurance, while not originating in the United States,
was commenced in this country fifty-four years ago, and by
itz rapid growth reached a point of development in this coun-
try far outstripping any of the foreign companies engaged in
similar work.

The benefits gained through boiler and pressure vessel in-
surance have become so well understood that no real business
concern using boilers or pressure vessels would consider being
without such protection any more than without protection
against the fire hazard.

It is difficult to understand how an arrangement could be
worked out that would tend to secure more reliable inspection
work than by having the work performed by trained men,
duly qualified by the state department and operating under
their rules and who were additionally responsible to, and
under the direction of a company who assumes large financial
obligations should accident occur to the inspected boilers.

Without doubt proper co-operation between the boiler in-
suring companies and the state or municipal boiler depart-
ments iz of advantage to the citizen as well as the first two
parties,

Very often questions are discussed pro and con between a
state boiler department and an insuring company or boiler
manufacturer as to whether a given feature of the require-
ments has heen met. In such discussions, particularly, where
they relate only to the letter and not the spirit of the rules,
the interest of the citizen should be most carefully considered.
It is not desirable to discipline an inspector or a boiler manu-
facturer if the citizen purchaser, who is an innocent party to
the affair, is to be made to suffer an equal or greater amount
than the real offender.

Omne place where co-operation by the state department is of
distinct advantage to the insuring company in securing proper
construction and operating conditions iz this: Without legal
requirements governing the construction and operation of
boilers the insuring company can only recommend changes
that are necessary to secure safety. If the operator does mot
choose to follow these recommendations the insuring company
has played its trump card when it announces it will retire
from the risk unless its requirements are met. This leaves
the way open to the owner to assume the hazard himself, or
to try to procure financial protection against a possible acci-
dent from some other company doing a similar class of busi-
ness.  However, where certain procedure is prescribed by law
and the inspector's requirements are backed up by the state
department there can be no dodging the issue, compliance
with the law must be observed no matter who mayv assume the
hazard due to explosion. J

It might be well here to point out the need for care on the
part of baoiler hoards in drafting their regulations. TUnless
the regulations are grounded on safe practice, and safe prac-
tice anly, there is always the possibility of their being over-
turned.

The advantages of uniform qualifications for hoiler in-
spectors are many. If each state had a radically different set
of rules to govern the construction and operation of hoilers
there might be some justification in requiring an individual
test for each inspector operating under its rules. However,
where one set of construction rules is to be enforced by all
states there can be no justification for such procedure. There
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is no more logic in requiring that an inspector who is to ex-
amine boilers that are intended for use in a given state must
be qualified by an examination held in that state than there
would be to require that all tests of the material used in the
boiler must be made in the state where the boiler is to be in-
stalled. A single test of an applicant's competency for in-
spectorship should be sufficient, and if satisfactorily met it
should entitle him to inspect beilers for any state.

It is understood that one of the first problems that is to be
solved by the National Board of Boiler Inspectors is what
might be termed a national certificate of competency for in-
spectorship. It should be remembered in connection with this
question of certificates of competency that if two states, not
now doing so, would recognize the holding of certificates from
another state having equally rigid requirements as their own
as entitling the holder to be certified by their state, no hard-
ship would exist at the present moment. ¥

One of the features that will require proper safeguards if
a single certificate is to replace the individual state certifi-
cates now issued is the revocation of such certificates.  While
no question can be raised against depriving a man of the
right to inspect for all states if incompetent or untrustworthy
in performing inspection work for one state, it is guite a seri-
ous matter to deprive a man of his means of livelihood. Cer-
tainly the revocation of any uniform certificate of competency
for all states should be surrounded by adequate zafeguards.
It should be made positive that a just cause for the revocation
exists before it becomes effective,

It might be thought from these statements that a uniform
method of qualifying inspectors was considered inadvisable.
Quite the contrary is the case, but the present plan in use by
all but two states having boiler laws has been proven to be
workable, and it should be made certain that any new plan is
at least as good before discarding it.

Another point to be guarded against in uniform qualifica-
tions for inspectorship is the method of determining the appli-
cant’s qualifications. It would appear that the previous ex-
perience of the applicant, if duly certified to, should have con-
siderable weight in deciding the question. While there might
be a difference of opinion about the matter, many consider a
written examination as the correct method for determining an
applicant's qualifications. It certainly possesses the wvery
admirable feature of presenting a record of what was done,
so that the applicant may be shown at any time just why he
failed, if not granted a certificate. If an examination is to be
oral in its entirety, or parily so, a correct stenographic record
should be made of all questions and answers.

Another feature should be borne in mind by those charged
with the examination of applicants—the purpose should be to
find out what a man knows that would tend to qualify him
for inspectorship and if he possesses a proper amount of the
required knowledge grant him a certificate.

As the members of the National Board of Boiler Inspectors
must know, there is no school of training that can fit a man
for inspectorship but the school of experience in inspection
work. Tt is myv belief that six months at inspecting boilers is
worth more than ten vears' experience in any other occupation
in qualifying an inspector of hoilers.

Those responzible for the examinations should also bear
in mind that their long years of experience have placed them
in possession of knowledge that the young inspector must ac-
quire in much the same manner. A new recruit should cer-
tainly not be expected to be as well posted as an old head in
the business. All that should be required is that he possesses
the mecessary qualifications to be entrusted with the perform-
ance of inspection work with safety to the public and is suffi-
ciently conversant with the rules under which he is to work
to detect violations.

There iz not the least doubt but that with reasonable boiler
laws, honestly administered, the state boiler inspection de-
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partments can count on the fullest co-operation of the insuring
companies.
Qualifications and Duties of a Boiler Inspector

BY J. C. MC CARBE

In the matter of qualifications there is practically no limit
to the talent that an inspector should possess. A boiler in-
spectar should not only be familiar with the physical and
chemical character of boiler materials, but he should know
when they are properly placed in a boiler and that the design
is of such a character that it will withstand a long period of
service without failure,

The necessity for this is made plain because of the enor-
mous energy stored within a steam boiler. The hundreds of
boiler accidents, loss of life and property occurring annually
has, for years, made boiler inspection a matter of grave public
concern. A vessel containing water within it with 10,000
foot pounds of energy, more or less, per pound of water is
always a grave menace to safety.

The inspector should have an adequate conception of the
phyzical effect of bending, rolling and hammering on boiler
materials in the course of fabrication of a new beiler. To
properly perform the duties of inspection he must be able to
make necessary calculations to determine the reasonable safety
on all parts of the pressure vessel,

The speaker has in mind an instance of a boiler of the
watertube type said to have been designed for 200 pounds
working pressure, but after a period of 13 vears’ use the
boiler in question developed four cracks in one of the water
legs, each about 2 feet long. Investigation dizclosed that the
vessel had been built for 200 pounds with a proper factor of
safety, but that the wrapper plate was found to be safe at a
pressure not over 100 pounds.” Fortunately disaster did not
occur in this case.

The Boiler Code Committee of the American Society of
Mechanical Engineers has done much to standardize and
make safe the construction of steam boilers, and with proper
enforcement by responsible officers of states and cities the re-
sults desired can he accomplizhed.

In the work of the State Board of Boiler Rules for Michi-
gan, with which the speaker is connected in examining of in-
spectors, it was found that in some cases commissions had been
issued without examination and candidates were found utterly
incompetent. It is desirable that the WNational Board of
Boiler and Pressure Vessel Inspectors prepare a standard
which all inspectors should meet who are inspecting boilers in
the various states. The requirements should be reasonable,
but broad and comprehensive, requiring such experience and
knowledge that will leave no reasonable question az to the
capabilities of 2 man receiving a commission.

In thiz connection it is the contention of the speaker that
the salaries paid inspectors have not heen sufficiently high to
draw to the work a class of men who will give to the work
the service required. However, it must be admitted that there
are men in this class of service who are very capable and
competent,

A successful inspector in the field must develop a large
fund of intuition in order to foretell and forestall preventable
accidents. This invelves a knowledge of the effect of heat
upon beiler materials and stresses incidental thereto,

The impartance of thiz is disclosed in the case of horizontal
tubular hoilers which have hagged in service. In a bailer of
this type, operating with a facter of safety of five, it is
necessary to heat the plates to o temperature of 1,400 to 1,500
degrees Fahrenheit. In the case of tubes in watertube boilers
under ordinary operating pressure and standard tubes, a tem-
perature of 1,800 to 2,000 degreez Fahrenheit is necessary
to bag and rupture such tubes. Failure of this kind, of
course, cannof occur where hoilers are kept properly clean and

(Continued on page oy
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Standard Single Ended Scotch Boilers

Practice Followed by the Federal Shipbuilding Company in
Constructing Scotch Marine Boilers

Az g means of describing the standard Scotch marine boilers
built by the Federal Shipbuilding Company, Kearney, N, J.,
to accompany specification descriptions of ships in which they
may be used, the form given below has been developed. So
far as known, this is the first time that an attempt has heen
made to present Scotch boiler data in so concise and complete
a manner. The use of the table of boiler sizes in conjunction
with the drawing of the bare boiler and the general details
accurately describe the boiler products of the company.

We should like to hear from readers of Tuz BolLEr
Makger just how such a form of hoiler data appeals to them;
whether or not it is complete or in what points it 15 open to
criticism.

DeTAILS 0F CONSTRUCTION

Shell—Plates in one width longitudinally of baoiler, and
in two or three lengths circumferentially. Edges of shell
plates between outside butt straps and flanges of heads welded
to ensure tightness. Reinforcing plate riveted to shell at man-
hole opening.

Front and Back Heads.—FEach in two pieces, of sufficient
thickness to omit doublers and reinforcements under through
stays. Heads flanged inwards to save installation space.
Front head flanged for furnaces and manholes.

Saddles —Four undrilled saddles for supporting boilers
riveted securely to shell, with calking strips between saddle
and shell.

Manholes —Covers and dogs furnished, one 12 inches by
16 inches in shell, and 11 inches by 15 inches in front head
between furnaces. Faces of covers and edges of manholes
machined where gaskets seat.

Pads.—Riveted securely to shell and back head respec-
tively; calked, faced, drilled for standard extra heavy flanges
and fitted with studs for attaching following mountings, the
pipe sizes to be specified

One main and auxiliary steam.
One safety valve.

One main feed.

One auxiliary feed.

Cme surface blow.

One hottom blow.

Two water column.

One circulator.

Tupped Holes—Provided for the following mountings at

locations to be specified :

One Y4-inch air cock, with nipple.

Three 34-inch try cocks, with nipples.

One 34-inch steam gage, with nipple.

Omne 34-inch salinometer cock, flanged.

One 34-inch fusible plug, with plug, in crown sheet
of each combustion chamber, fitted from fire side.

One 134-inch drain, with specially designed drain
holt.

Furnaces —Morizson suspension horse-collar type, remav-
able through opening in front head, with front end extending
bevand calking edge of front head for attachment of furnace
front.

Combustion Chaombers—Independent for each furnace,
made up of back plate, back tube sheet, and wrapper consist-
ing of top plate or crown sheet, bottom plate and side plates.
Back plate and back tube sheet parallel with back head and
flanged inwards. Bottom plate sufficiently thick fo be self-
staying.

Crown Bars (Girders).—5Shaped and fitted to bear evenly

along combustion chamber crown sheets and to fit evenly upon
heel of back sheet and back tube sheet, and riveted together
in pairs through suitable pipe thimbles.

Riveted Teints—Single lap, except in shell plates which
are triple butt with inside and outside straps, and in front
and back heads which are double lap.

Tubes~—Outside diameter 234 inches for forced or 3 inches
for natural draft, of sufficient thickness for pressures. Ordi-
nary tubes beaded at both ends. Stay tubes beaded at back
end and upset at both ends,

Stays.—Longitudinal or through stays fitted with nuts in-
side and outside with ends upset. Crown sheet stavhbolts
threaded through crown sheet and fitted with nuts. Screw
stays drilled with 3/16-inch test hole extending 4 inch be-
yond inside of plate, screwed into plate and riveted over, ex-
cept where combustion chamber surface requires additional
staying when nuts are fitted on inside. If required to support
front or back tube sheet, auxiliary dog stays are provided,
tapped through plate and riveted over, i
_ Materials,—Conform to requirements of United States
Steamboat Inspection Service and of standard classification
societies,  Steel made by open hearth process.  Minimum ten-
sile strength in pounds per square inch:

Shell plates (marine steel). .. ... ... 60,000
Longitudinal stays............... 62,720
Flanged plates. ... .......covouu., 35,000
R et s BERAD
Lpheaie et “National” steel

Shop Practice.—Plates fitted up metal to metal, and holes
drilled while plates are in place. Burrs due to drilling re-
moved and plates thoroughly cleaned before assembling for
riveting. Rivets fill holes completely and are headed up hy-
draulically where possible. Plates bevelled for true calking
edge and seams calked. Seams with two calking edges calked
inside and outside. Longitudinal stays packed where they
pass through heads, Material and {\'mkmanship of good
commercial quality suitable for purpose, but without unneces-
sary finish to any part.

Aecessibility —Boiler parts arranged to give access for
cleaning and repairs. Space between tube nests and between
shell and tube nests gives access to tops of furnaces. Space
between furnaces and bottom tubes permits cleaning fur-
naces,  Calking edges of combustion chamber plates readily
accessible, )

Inspection and Tests—Boilers built in accordance with
rules of the United States Steamboat Inspection Service and
classification society selected, and before shipment each boiler
tested to ensure compliance therewith.

Bare BOTLER AND ACCESSORIES

The “bare boiler™ is shown hy the diagram Fig. 1. It in-
cludes the shell, front and back heads, fLirnaces,nmmhusﬁ{m
chambers, crown bars, tubes, stays, manhole covers and sad-
dles, together with the connections specified above for mount-
ings,

External fittings and retarders are not usually furnished
by the company. )

Internal fittings, furnace fittings for coal fuel, and furnace
fronts, listed on the opposite page, are accessories furnished
only under special agreement.

) Huiiu.?rs are so desipned that superheaters may be fitted
if required. Uptakes and smokestarks are supplied with the
bare boiler when arrangements are specially made for them.
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Accessories WaicH Mavy Be INSTALLED WHEN REQUIRED

Internal Fittings Furnace Fittings (Cont.)
Dry pipe Grate bars
Circulator pipes with ejector Firebrick
Internal feed pipes Ashestos or cement
Scum pan with strainer
Surface blow pipe
Bottom blow pipe

Furnace Fronts
Front proper
Furnace door

Zincs :
Zinc baskets Ashpit door
Hangers Top damper

Side dampers (R. and L.}
Top or arch baffle
Side baffles (R. and L.}

Furnace Fittings

Dead plates (R. and L.)

Bridge wall, complete Daor baffle
Back plate (Burners for fuel oil not in-
Side or wing bars (R, and L.) cluded’)

STANDARD SIZES OF SINGLE EXNDED BOILERS

Destoner Por Fomeen Dwart—11 Feer & Incues Lowao
Square Feet Heating Surface Number of

Dhiameter

e e+
0il Coal
1,292 1,254
1,400 1,860
1,519
1
1
1

Furnaces

JAED 1,536
JEAT 1,620
TG 1,700
JASE 1,807

1

L
e
Ll R Rl ol R SR

DestoNED For Natopar Dearr—I11 Feer 3 Incaes Loxo
Square Feet Heating Surface Number of
i —
il
1,129
1,234

Diameter
Furnaces

Lol e S RS R el R S R

Why Bearings Heat*

If a bearing on a new piece of machinery persists in heat-
ing and the operator is satisfied that the oil he is using is not
too lizht or too heavy, then the bearing may be out of line, or
perhaps it has been designed with insufficient clearance.
Overheating may also result when the clearance is too great,
and trouble may follow hecause the bearing has high and low
spots upon its surface. A very frequent cause of bearings
running hat iz foreign matter, which may owe its presence in
the bearing to any number of causes.

Faulty il distribution is probably the cause of overheating
as !‘naql.{ently as anything else. The oil may be fed into the
hearing at the wrong point or perhaps the grooves do not con-
vey the oil to all parts of the bearing. Again, the feed pipe
mav not be of sufficient size to supply the bearing with an ade-
quate amount of oil or the il reservoir may he too small to
permit of proper cooling. We have known many cases where
a hot hearing was caused through an ohstruction in the oil
supply pipe restricting the flow of ail. _

Unzuitable bearing materials and bearings which are not
large enough to carry the loads brought upon them are often

* From Lubrication.

Fepruary, 1921

the cause of heating. The sudden heating of an t:rsj.ﬁ'hile
well-behaved bearing may be due to recent rebabbitting or
readjustment; that is, the clearance may be set cntel_essl}', the
interior surface may be imperfectly finished or the oil grooves
may be improperly cut.

When the supply of nil is completely interrupted, overheat-
ing will prove especially serious and rapid, The supply of
oil may be cut off through a feed pipe becoming plugzed or
through the il reservoir running dry. Broken ring ocilers,
glazed pads, pads which have fallen away from the journal
and the congealing of the oil in a system also cut off the cil
supply. Dirt suddenly entering the bearing with the oil or
from outside sources usually results in overheating. The
more abrasive materials cause heating because they roughen
the journal and bearing, but the softer materials are usually
found to have plugged the oil grooves and cut off the oil

supply.

MECHANICAL DMSARRANGEMENT CAUsSE oF OVERHEATING

If the proper oil in sufficient quantities is being fed to the
Learing, overheating must be due to mechanical disarrange-
ments, For example, a bearing may have become knocked
out of line or the hearing cap may have worked loose. Over-
heating may result from the bearing having become badly
worn due to the above causes. Excessive loads are a common
cause of hot hearings. A tightened belt or a shaft which has
been sprung through dirt building up between the teeth of
gears might be mentioned in this connection, Excessive loads
may be thrown on the main bearings of the steam engine
through insufficient cushicning in the steam cylinder, and too
high compression in the internal combustion engine has heen
known to bring about the same result.

The only way to ohviate the continued heating of a bearing
iz to correct the underlying mechanical faults to which it is
due. If sudden and unexpected heating occurs, any imperfec-
tions in the lubricating system should be set right, and when
it iz due to mechanical troubles these should be corrected at
ance, Do not try to “manage somehow™ with a heated bear-
ing. Many preparations and devices have been recommended
for reducing the temperatures of hot hearings, but these make-
shifts are as ineffective as medicines given to cure a broken
leg. If a suitable oil will not keep a bearing cool, it is time
to make some repairs.

Training of Welding Operators

At a reorganization meeting of the American Bureau of
Welding held November 22, 1920, in New York, a committee
was appointed to deal with the training of weldine operatars.

This committee, with W. Spraragen as chairman, prepared
a report covering the various steps necessary in the training
of operators, which was submitted to the American Welding
Society.

“The importance of the training of operators for hath gas
and electric welding cannot be overestimated. A very large
number of welding experts regard it by far as the most im-
portant problem. Widely different ideas as to the proper pro-
cedure to follow in the training of welding operators prevail
even among experts. For instance, the time required for the
correct training of an operator, as stated bv a number of
authorities, varies from three weeks to two vyears. Nor iz
there any greater agreement of opinions as to what the {ruin-
ing should include. Some =ay that the rudiments of 2 tech-
nical education is necessary, while others stoutly maaintain
that the operator should only be trained in the correct manipu-
laticn of the electrode or torch. In nearly every caze where
welding has been condemmned or where severe legislation has
been enacted to restrict its use, the case can he traced directly
to poor welds made by unqualified operatars,”
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Every man in the boiler shops of this country who is in-
terested in his trade has, in the course of his evervday work,
dizcovered a lot of little time-zavers which he believes good.
While the improvement of methods goes along slowly in this
way the industry as a whale does not profit particularly by
the individual effort unless it is given publicity. Together
with the development of new devices and methods, practical
questions are continually coming up that require settlement.

At the conventions of the Master Boiler Makers' Associa-
tion a comparatively few men who are fortunate to be at the
top of the trade get together and exchange views on such mat-
ters as tend to increase the zeneral knowledge of hoiler con-
struction and design. However, this chance comes to the
chosen few and at that only once a year, so they, together with
all the rest of the men in the boiler making industry, seem to
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forget that others are meeting the same problems and diff-
culties which they themselves are facing, and that these other
individuals may possibly be solving their troubles in better
ways.

At this point THE BoiLeEr MAKER's useiulness begins and
the magazine attempts to fill the office of clearing house for
all ideas that will in any way be of assistance to the industry.
This duty is not at all difficult, for the volume of correspon-
dence is not great—not nearly so much so as we want it to be.
This condition can be very eazily remedied by our readers.

When some difficulty occurs in the daily routine of the
shop that cannot be cleared up right away, make a note of the
problem and send it to us.  Our Questions and Answers De-
partment will take care of it. When you are doing your
work in a certain way and there might be another and better
method of reaching the same result, we can soon find out how
the other fellow does it, if you tell us your way. If you are
particularly pleased over the accomplishment of a difficult
picce of work, write a short account of it, so we can tell the
rest of the trade about it

Our regular correspondents and contributors keep the in-
dustry informed of what i= going on out in the field, but in
addition every one of our readers should have something to
tell once in a while, either in the way of discussion on tepics
that are being reviewed or stories of personal experiences,
Articles on special features of contract and railroad boiler
shops, of equipment and methods of production, can be made
mighty valuable to the trade if those of our readers who are
in a position to do so will write up the stories for us. If you
cannot find time to write very much, at least send suggestions
on subjects which vou would like to hear discussed.

The first annual meeting at which the permanent organiza-
tion of the National Board of Boiler and Pressure Vessel
Inspectors was completed marks the third step in the pro-
motion of uniform boiler construction in the United States.
When the American Society of Mechanical Engineers’ Boiler
Code was first formulated a definite step towards the stand-
ardization of boiler and pressure wvessel require'ments was
made. The code, by means of its revisions and interpreta-
tions, has since advanced the cause of safety in boiler con-
struction to the muotual advantage of the manufacturer and
user.

In order to extend the influence of the code, the Uniform
Boiler Law Society took up the work of promulgating its
adoption by state legislatures. The efforts of the society have
met with success, and within a few years it is not improbable
that hoiler construction throughout the country will be gov-
erned uniformly.

With the extension of the A. 5. M. E. Boiler Code, the
society realized that its provisions must be enforced uniformly
in the states that had adopted it or the real object of the law
would be lost. Through efforts of the society, the National
Board of Boiler and Pressure Vessel Inspectors was organ-
ized, having as its ohject the promotion of “greater safety to
life and property by securing concerted action and maintain-
ing uniformity in the construction, installation and inspection
of steam hoilers and other pressure vessels and their appur-
tenances and to secure interchangeahility between political
subdivizion= in the United States,”



Engineering Specialties for Boiler Making

New Tools, Machinery, Appliances and Supplies for
the Boiler Shop and Improved Fittings for Boilers

Improved Automatic Collapsing Tap

Automatic collapsing tapz are becoming more and more a
necessity for threading operations, and when introduced into
railway shops, for example, will effect economies many times
greater than their cost.  Automatic taps are necessary because
of the requirement for accurate work and as a safety feature to
prevent spoiling work, but their greatest value lies in the
greater production made possible.

The Natiomal Acme Company, Cleveland, Ohio, has re-

Mameo Automatic Collapsing Tap

cently developed and placed on the market an automatic col-
lapsing tap known as the Namco, which is designed to fulfill
the requirements stated above. The taps are provided with
an inside trip, or outzide trip, as illustrated, and can be fur-

Collapsing Tap Used for Threading Operation on Turret Lathe

niched in all sizes for ordinary tapping operations. They are
eronomical for use on general shop work because of their
ease of adjustment and quick adaptahility. ;

The illustrations show a general view of the tap and its use
in a practical threading operation on a turret lathe. As an
example of its adaptability, an inside trip Namco tap can he
equipped with a cammed tripping sleeve :_uui realmer 1:];!_1|t'3
for reaming instead of standard chasers for thread cutting.

While this is strictly special equipment, it shows the adapta-
bility of the collapsing principle to smooth and positive col-
lapsing action, as simple as throwing a gear out of mesh, and
s IH:I‘-‘-I['"."L".

Testing Lap-Welded Boiler Tubes

The operations used in the manufacture of lap-welded
boiler tubes are identical with those used in the manu-
facture of lap-welded pipe which consists in lapping the
edges of the plate or skelp and welding them in this
position.  However, only open hearth steel is used by the
National Tube Company, Pittsburgh, Pa., in the manufac-
ture of modern welded boiler tubes, and the tests given
are much more severe than those given to pipe. For ex-
ample:  Both crop ends from each “National” lap-welded
boiler tube are piven a Hattening test, in addition to the
flanging tests required by standard specifications and the
regular hydrostatic pressure test of the tube itself. The
specifications of the American Society of Mechanical Engi-
neers and the American Society for Testing Materials call for
a flattening test on the crop ends of but two tubes in each lot
of 230 or less, but the National Tube Company continues
this test to include every “National” lap-welded hoiler tube
manufactured. The flattening and flanging tests are very
near the actual tests of the tube itself, as they are made on
portions of the tube immediately contipuous to the flue
sheet ends of the finished product. A large factor of =afety
and dependability is thus provided to meet the unusual de-
mands often foreed upon a beiler tube in service. There
is perhaps no other class of tubular material which receives
greater care and attention in manufacture, inspection and
testing than heiler tubes, and likewise there is perhaps no
other class of tubular material upon which the safety of
life and limb is more dependent.

All boiler tubwes are tested by internal hydrostatic pres-
sure, varving from 300 to 1,000 pounds per square inch,
according to the zize of the tube and the fiber stress of the
material of certain sizes. The tubes while under pressure
are struck with a two-pound steel hand hammer or its equiva-
lent.

The tubes, after being tested, are stenciled with the name
of the manufacturer, kind of material from which they are
made and the test pressure emploved in pounds per square
inch,

Portable 0il Burning Forge

A light-weight rivet forge, designed primarily for boiler
shops, railroads, shipyvards and structural steel shops, is being
produced by the Norton Manufacturing Company, 18 Tre-
mont street, Boston, Mass,  The forge i= built in two sizes—
number one for rivets up to and im_‘hhiinj.': i4-inch diameter,
and number two for all sizes of rivets.

Number one weighs 135 pounds, haz a height of 24 inches,
capacity of two hundred 34- by 3-inch rivets per hour: il
tank capacity, 5 gallons; oil consumption, 1 gallon per hour,
and air consumption 454 cubic feet per minute, Number two
is similar to number one in operation, but weighs 190 pounds,
has a height of 24 inches, capacity three hundred and fifty
#4- by 3-inch rivets per hour; oil tank capacity, 10 ga‘ﬂ.mg:;
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oil consumption, 1 gallon per hour; air consumption, 454
cubic feet per minute. The spent gases from the forge are
vented through a top opening and pass upward and away
from the operator, thus climinating the need for the cus-
tomary air curtain and decreasing the air consumption from 8
to 20 cubic feet of air per minute. Rivets are handled
through the top opening and are always in plain view. Fold-
ing handles are arranged for carrving the forge. The forze
is equipped with a vacuum burner which draws oil from the
tank and eliminates the necessity of maintaining pressure in
the fuel tank. Low grade fuel oils or kerosene may be used.
All forges are lined with standard firebrick, which is easily
replaced if necessary.

Electric Drills and Grinders

An automatic stop drill is being produced by the Wodack
Electric Tool Corparation, 23 South Jefferson ztreet, Chicago,
The drill is motor driven, using either alternating or

Auvtomatic Stop Dl and Portable Grinder

direct current, and automatically stops when not in use. This
is accomplished by the use of a spring lever in the handle
through which the current contact functions, and which is
released as soon as the pressure of the operator’s grip is re-
moved in a manner similar to the valve on a pneumatic ham-
mer. This drill is made in six two-speed sizes—3,/16, 5/16,
3%, 14, 3% and 34 inch.

The same company manufactures a portable grinder having
the same automatic cantrol. The grinders are in three sizes,
depending on the wheel capacity—3 by 14 inch, 4 by 1 inch
and 8 by 1 inch.

Eoth the drill and grinder are fitted with Wodack universal
maotors,
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BUSINESS NOTES

John E. LeVally, formerly sales engineer of the Locomative
Superheater Company, at Chicago, has been appointed dis-
trict sales manager of the company at Pittsburgh, Pa., with
offices in the Union Arcade building

J. B. Shaver has been appointed sales manager of the
Cleveland Crane & Engineering Company, Wicklifie, Ohio,
He has been connected with the company several years in ite
sales and purchasing department.

F. K. Copeland, president, Sullivan Machinery Company,
Chicago, has been made national councilor of the Compressed
Air Society of New York, to represent it in the Chamber of
Commerce of the United States,

Martin J. Root, formerly of the Fairbanks Company, New
York, has been elected president of the United States High
Speed Steel & Tool Corporation, which has been reorganized.,
The headquarters of the company are at 489 Fifth AVETE,
New York.

The Whiting Foundry Equipment Company, Harvey, II1.,
has changed its name to Whiting Corporation. The Whiting
Corporation remains under the same management and will
make no change in its establizhed operations or policies.

The Adamson Manufacturing Company, East Palestine,
Ohio, has added a new department for manufacturing all
kinds of storage, pneumatic and pressure tanks, welded pipe,
battery casings, evaporators, condensers and a complete line
of arc-welded products.

George H. Grundy, for many vears connected with the
Crucible Steel Company of America, as manager of its New
York branch, is now associated with the Poldi Steel Corpora-
tion of America, 115 Broadway, New York, as meneral sales
manager, with headquarters at New York,

The Elack & Decker Manufacturing Company, Towson
Heights, Baltimore, Md., has opened a mew branch office
and service station at 75 Fremont street, San Francisco, Cal,
This office will have jurisdiction of the company’s husiness
over the entire Pacific coast territory and will be in charge
of M. A. Johnsan,

I. E. Cullen, New York, was elected president at the an-
nual meeting of the Niles Tool Works Company, Hamiltan,
Ohic, on January 25. Charles L. Cornell and E, G. Rider
were made vice-presidents; J. L. Blair, secretarv, and John
V. Cornell, treasurer. The ahove officers, with George W.
Lewiz, will comprise the board of directors.

Lloyd R. Wallis, who has been connected with the Y oungs-
town Foundry & Machine Company for the past fifteen vears,
and for the past five vears has heen superintendent of the
roll department, was advanced to secretary-treasurer following
the annual meeting at Youngstown, Ohin. He succeeds Ber-
tram . Parker, promoted to general manager. William T.
Wallis is president and Frank A. Williams vice-president
and sales manager. The company is operating its plants at
50 percent, chiefly on repair and maintesnance wark.

At the annual election of the Union Railway Equipment
Company, Chicago, the following officers were elected: W. B,
Hall, president and treasurer: G. W. Clark, controller and
secretary; A, F. O°Connor, mechanical engineer; E. S, Tuhell,
superintendent; H. 0. Comstock, sales agent. Mr. Jubell
was formerly in charge of the forge department for the Haskell
& Barker Car Company. The company’s new forging plant,
located on the Indiana Harbor Belt, at Hammond, Ind.. is
now in aperation, :



Questions and Answers for Boiler Makers

Information for Those Who Design, Construct, Erect, In-
spect and Repair Boilers—Practical Boiler Shop Problems
CONDUCTED BY C. B, LINDSTROM

This department is apen to subscribers of THE BolLER
MAEER for the purpose of helping those whe desire assist-
ance on practical botler shop problems. All questions should
be definitely stated and clearly written in ink, or typewritten,
on one side of the paper, and sketches furnished if necessary.

Address your communication to the Editor of the Question
and Answer Department of Tue Bomwer Maxer, 6 East
3%l Street, New York City.

Head Development

Q.—Please show the proper way of laying out the cut-off on the side of
the hood Fig. 1, also the flling-in plate for the work, B

_ A.—The plan and elevations, Fig. 2, show that the hood
is the frustum of a cone. Therefore draw cones of which the

frustum is a part by extending its outer elements to intersect
as at point (. The flattened section may be considered as a
vertical plane passed through the frustum as shown by the

A-1-X-B to O". The arc lengths between these points equal
those of the plan view. To locate points s* in the pattern, first
project the point 5 of the elevation to the outer element of the
cone. Use -5 and set the distance off from 0" on the
radial line O"-1 of the pattern. O"-v" equal O'-r of the
elevation.

The filling in plate will be of the same shape as the view
showing the shape of the section on plane 4-B.

Elbow Intersected by a Cylinder

.—I have a problem to lay out where a B-picce clbow is intersected ar
the center by a pipe equal to the diameter of the elbow. How would such
a layout be made? B. Y.

A —The sketch Fig. 1 shows the complete layout and
brings out to good advantage the principles of projection in
elbow and pipe intersections. A full view of each elbow sec-
tion 4, B, C, D and E iz indicated and also the cylinder at

LI |
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Fig. |.—Cut-Cut Section on Side of Hood

dotted line AFB in the plan. The problem is to find the shape
of the section of the frustum taken on this plane. This is
shown to the right of the elevation. To obtain this view, di-
vide the arc length between A-8 of the plan into a number of
parts—in this case four, Project them vertically to the base
of the cone in the elevation. From point 1 of the elevation
draw a radial line to point ©'. Where it crosses the vertical
dotted line which represents the cutting plane in the elevation
the point 5 is located. Draw the view to the right of the eleva-
tion, which is a duplication of it, except that it is a view look-
ing at the cone, taken at right angles to the cutting plane AR,
From point X set off the distances X-1 and X-4, X-B equal
to the lengths of the plan as measured at right angles to the
line O-X of that view. Draw in the radial lines, and from
points v and s of the elevation draw horizontal projectors to
intersect the radial lines in the view to its right. Through
points B-5-r-5-4 draw in the curved line. This section is
known as a parabela. In the pattern is shown its develop-
ment in the flat. An arc is drawn first with a radius equal to
"X for the lower base of the pattern and for the upper base
use -7 as a radius. Radial lines are drawn from points

Elewvatian

Er III"-; ..I.I‘.'- \
B 1 X 1 A

Vigw showing shape of saction
on Flane 4-8
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Fig. 2—Plan and Elevation of Hood, Showing Layout of Cut-Out Section

F. The first step that beginners in laying out should under-
stand is the method of showing views of the object to be de-
veloped. Namely, top or plan view, front, side and end views
commonly termed elevations. These views form the working
drawing if they are fully dimensioned from which the layer-
out makes the required full size views and patterns,

In this problem the centerline of the elbow for the eleva-
tion should be drawn and from this line as a base fix the posi-
tion of the sections and their miter lines. First divide the
centerline into one less than the required number of sections
in the elbow. This gives the size of the full sections. At
each end of the elbow make 14 sections as at 4 and E. The
remaining sections are full size. The miter lines are located
by drawing radial lines from w-x-v and Z connecting with
). The sectionz A, B, C, etc., are next drawn in by extending
their sides at right angles to a base line which is square with
the respective centerlines. For example, section D is laid off
by extending its sides parallel with its axis ¥-Z and at right
angles to the base line a-c. The circle drawn from point K
indicates the position of the intersecting cylinder and the
plan views shows how the miter line is obtained. This miter
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Fig. |.—Complete Layout of Elbow Intersected by a Cylinder, Showing in Convenient Manner the Principles of Projection

between the elbow and cylinder would appear as straight,
diagonal lines as shown in the view to the left of the eleva-
tion and by using the plan in this case it would not be neces-
sary to make any additional views. Divide either circle into
several equal parts, and from the points as 1-2-3-4, etc., draw
lines parallel to the centerline as x-v, extending them to meet
the miter lines. From the points on the miters carry these
lines on until each section has been fully developed. In actual
practice this is not done, but advised here for beginners to
follow so that they may become familiar with the means of
drawing parallel lines and to follow the steps in the develop-
ment work.

Where the circle in the elevation crosses the miters, paints
are located at e and 2. In the pattern layouts these must be
properly fixed for sectionz B, C, 0. In the pattern work it
is first required to lay off a base line as a-b for section D).
Make the length of this line equal to the circumference of the
elbow sections. If the elbow is made of light material, no
allowance need be made in the stretch-out for the rolling of
the plate; however, if heavy plate is used the circumference
ghould be calculated from the diameter taken to the neutral
layer of the plate.

Line a-b is now divided into the same number of equal
spaces as in the circle numbered as shown, to correspond in

both pattern and profile, which assists the beginner in follow-
ing the layout work. The seams in the elbow sections should
be broken so that the joints do not overlap. Lines called
prajectors are now drawn square to a-b and from the points
1-2-3, ete., set off the distances 1-4, 2-i, etc., equal to those
of zections DD,

As all construction lines are shown projected directly from
the elevation to the patterns, the method of development should
be readily followed. After the development work is complete
make the plate allowances for laps.

Boilers and Engines

0. —Will you please tell me the waricus differences in construction re-
guirements for high and low pressure bailers and engines. J. M.

A.—In building boilers for either heating or power pur-
poses the requirements are good design, materials and con-
struction. Power boilers are designed to carry greater pres-
sures than heating boilers; consequently, heavier plates, larger
stays, rivets, etc., are needed. Specific rules are given by the
respective states and Canada governing the building of boil-
ers. Many states have adopted the American Society of
Mechanical Engineers’ Boiler Code,

There are numerous tvpes of engines, classified as marine,
stationary and locomotive. These may be classified further
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according to arrangement of cylinders and types of valves
used. As, for example, simple, compound, triple expansion
and duplex engines, or according to the type of valve used,
as plain slide valve, corliss, etc.

To give the details and differences in the foregaing it would
require more space than is prescribed for the Q. and A. col-
umn. You should procure some good treatize on boilers—for
example, Peabody and Millers—also one on engines, their
design and construction,

Breeching Lavout
O —There are several men at our plant studving boiler layout problems,
and the one shown of the breeching, Fig. 1, has bathered them for a selution,
We hope that you will be able to help us with the development. S iy

A.—A general view of the tapering “Y" iz shown to fair
advantage in Fig. 1. The upper part of the breeching is
round and tapers off to rectangular bases. The combined
cross-sectional area of these two sections should equal that of
the circular top. Reference letters are indicated on Fig, 1
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radial lengths taken from the plan for the bases, and the
heights of these triangles are shown projected from the eleva-
tion. The hypotenuse of each is used in developing the pat-
tern.

Fig. 3 shows a section taken on the miter between the Y™
branches. This view is laid off by first projecting horizontal
lines from the elevation from points 1-2°-3", etc.  Draw the
vertical line 1-¥. Transfer the distance between the points
1-2, 1-3, 1-4, 1-5, 1-6 from the plan to the Fig. 3, thus locat-
ing the points 1-2-3-4-3-6 of this view.

The half pattern may now be laid off as in Fig. 4. In this
case the construction was started so as to bring the rivet line
on the inzide of the “Y" branch, on line 1-X. The radial
lines are assembled as illustrated. Arc lengths of the circle
and of the section Fig. 3 are also employed. As the lines and
arc lengths are identified by the reference letters and numerals,
no trouble should be met with in following the steps in de-
velopment of the pattern.
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Layout and Development of Tapering “Y™" Having a Circular Top and Rectangular Bases

to correspond with those on Fig. 2, which will assist in fol-
lowing the steps in the development,

A plan and elevation must be drawn first showing the posi-
tion of the branches 4 and B of the “Y" and the sections as
they would appear in viewing them from the top. In the plan
the circle and the two rectangles are laid off. Then divide
one-half of the circle into any number of parts as a-b, b-c,
¢-d, etc. From the points o and m draw the radial lines
m-j, m-i, m-p, m-h, m-g and m-f. From e draw e-b, o-c, o-d.
g-¢, and o-fi. Where these radials cross the line f-1-6 locate
points 2-3-4 and 5, which all lie on the miter between the
parts A and B. In the elevation these radials must be drawn
so as to locate the corresponding points on the miter in that
view as at 2-3-4'-5, This is done by projecting lines from
points a-b-c-d. etc., from the plan, drawing them parallel
with the vertical centerline. It will be noted from Fig. 1 that
in each section of the hireeching that there are flat sides taper-
ing from the rectangular bases to a point at the circular top.

The sections between the flat sides taper from the circular
shape to a point on the rectangular bases. To make the de-
velopment of these shapes, first find the true length of the
radial lines as shown to the right and left of the elevation.
This is readily done by laying off right angles, using the

Development of Hemispherical Head

Q. —FKindly show the method of developing sections of the hemisoherical
head, Fig. 1, W. H.

A.—First construct a partial plan and elevation showing
the shape of the gore in the plan, as shown at a-f-1'-6" of
Fig. 2. These two views should be drawn to the neutral laver
of the plate that is to the center of the plate thickness, The
dished head is shown at 1-x-1 and the gores are riveted to it.
From the sketch it is evident that the gores are so arranged
that the outside ones overlap on both sides of those on the in-
side, hence the plate thickness must be taken into consideration
when developing the pattern for the inside gores. The are
[;””I 1 to 6 is divided into any desired number of parts, and
the points projected to the horizontal axis plan view. locat,
points 1-2°-3-4-5-6". With X" of the p]a}:] as a c{'.l;tl::-ztrl:?\g
arcs passing through the gores. Where theee arcs intersect
the miter o-f establishes points a-b-c-d-e and 7

The pattern for the outside gores is shown in Fig. 3. Set
off on the line X-Z the arc lengths X t0 1, 1t0 2 2t0 3. 3 to
4, etc., of the elevation Fig. 2. With X as a cente :
through points 1-2-3-4, etc, in the pattern,
lengths a-a, B-b, c-c, d-d. etc.,
arcs of the plan Fig. 2,

ter, draw arcs
Make the arc
equal to the corresponding
Allow for the necessary laps, Con-
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Fig. 2—Plan and Elevation of Head With Plan of Gore Shown

traction and expansion of the metal arise in dishing the sec-
tions, but if the work is done on a hydraulic press the pat-
tern described will he sufficient. Forming by hand requires

i T T 5 i
= I?-f.'gq# o

Fig. 3.—Pattern for Outside Gore

a number of heats, and in shaping the sections the plate will
contract in one part and expand in another, whereas by press
forming the heat is applied uniformly and the plate is shaped
or dished in one operation, and in cooling the plate contracts
more uniformly. The pattern for the dished head is shown
in Fig. 4, and it is drawn with a radius equal to X-1 of the
elevation.
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Leaky Boilers

4. —For some time | have been interested in knowing more abaat why

superheater vnits leaking will cavse =ide sheets fto leak. have watched

this  with nterest  while
years of experience.

1 served as an  apprentice, and through ten
I cantemd that the side sheet that gives trouble 1=

caused From something besides leaky wnits, Will Tae Doniee Maxer give
me something on this subject and can it he put up to seome of the readers
for discussion in the magazine? J. B,

A.—Leaky side sheets in the seams or stays or any other
part of the Boiller may be due to either of the following:

Poor construction, defective material or expansion and
cantraction stresses which strain the boiler parts sometimes
as to leave a permanent set in the material.  Owverheating of
the plate due to low water, scale or grease on the metals will
also produce leaky joints, tubes, ete., and very often blistered
or bulged plates, burned tubes or the metal may crack.

Rules for the Staying of Plain Circular Furnaces

The attention of the chief boiler inspectors in the states
and municipalities where the American Society of Mechanical
Engineers Boiler Code iz effective has been called to the fact
that the question of the rules for the staying of plain circular
funaces has been under consideration by the Boiler Code
Committee for several months as a result of certain features
that have been noted in Cases Nos. 256 and 293, in their
relation to the special allowance made in Par. 212¢ of the
Boiler Code.

A special sub-commitiee 1o the Boiler Code Committee was
appeinted at the October meeting of the committee to thor-
oughly investigate this matter, and as a result of the dizcus-
sion of the matter at the December meeting, it wasz decided
that it would be advisable to inform them of this situation
and sugzest that in view of a possible revision of Par. 212¢,
this rule of the Boiler Code zhould not he used until the com-
mittee's investization can be completed and reported upon.

Fundamental Principles of Handling Men

In a talk to foremen published in Tndustrial Management,
George 1), Halsey lays down the following principles as re-
quisite for securing best results in handling men:

1. Delegate and supervise the work.

2. Keep compensation fair and strictly proportional to out-
put or general value to the company.

3. Study each individual carefully and fit the method of
handling to the individual.

4. Make a careful subdivision of all duties hased on a
study of individual abilities.

3. Prepare careful and, whenever possible, written instruc-
tions showing just how each job should be done, and fair time
in which to do it.

6. Plan and schedule your work carefully and always let
the workmen zee plenty of work ahead.

7. Co-operate with and use staff aids as much as possible.

8. Maintain proper dignity.

9. Endeavor, whenever possible without intruding, to lead
vour emplovees into habits of right and sound thinking and
clean living.

10. Cultivate in yourself a real and unselfish desire to be
of help to vour employees.

L. W. Wallace has taken up the duties of the American
Engineering Council’s new committee on the elimination
of waste in industry. He has been director of the Red Cross
Institute for the Blind in Baltimore.

Joseph Markham, formerly railway sales representative
of the E, I. Dupont de Nemours & Company, Inc., has been
appointed sales agent of the Pressed Steel Car Company
and the Western Steel Car & Fulmdr:.' Co‘mp;m}', with office
in the Peoples Gas building, Chicago.
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Notes on the Fitting of Doubling
Plates

Like many other matters that at first glance seem of slight
importance, but which are actually very essential, the question
of whether douhling plates should be fitted inside a plate to
L stiffened, or on the outside, is one that should be decided
correctly.

Only few individuals, who have control over the manufac-
ture of boilers, make any ruling on this point, but those who
do, specify that the doubling plate should be riveted on the
outside. The solitary argument in favor of putting the doub-
ling plate inside is that if the rivets in the doubling plate
should leak when the hvdrostatic test is applied to the boiler
they can be calked on the outside.

1f the doubling plate is on the outside and any one of the
rivets is leaking, it is sometimes difficult to determine which
is giving the trouble, especially if it happens to be in the cen-
ter of the doubling plate and the leak only shows through
from between the plates.

In any event, with the outside doubling plate, when a leak
occurs, the water must be emptied out of the boiler and the
bad rivets calked inside or new ones driven.

The leak might be stopped by calking all around the doub-
ling plate, but as this allows the steam pressure to get hetween
the two plates, this procedure, as will be seen from what fol-
lowws, defeats the very purpose for which the doubling plate is
fitted and should never be allowed under any circumstances.

We will now investigate the reasons why the doubling
plates should not be fitted on the inside of the plate to be
stiffened. Referring to Fig. 1, it is evidently impossible to
calk the doubling plate steam-tight, owing to the space be-
tween the calking edge of the doubling plate and the shell
heing too confined. Even if it were possible to calk the doub-
ling plate, one could never be sure that it would remain steam-
tight, since a leak allowing the steam to get between the two
plates would not show itself on the outside of the hoiler.

Assuming that the steam gets between the two plates, as we
have shown is likely to happen, the effect is to neutralize the
pressure on the doubling plate by reason of it having pressure
on bath sides. This will throw the whole pressure on the head
of the hoiler, which is practically no stronger than if there
were no doubling plate.

It may be argued that if the rivets in the doubling plate are
closely pitched the doubling plate will be compelled to deflect
with the head and so take its proportion of the load, notwith-.
standing that the pressure is equal on each side of the doub-
ling plate. While this is true, the extra holes required will
weaken the plate, and in the end we have not nearly as strong
and dependable a job as we would have if the doubling plate
were on the outside,

Another defect in the inside doubling plate is that, as can
he seen in Fig. 1, the stiffening effect of the doubling plate is
active only as far as the centerline of the rivets,  With the out-
side doubling plate, the gain in stiffness extends to the ex-
treme edee of the plate. The outside doubling plate also has
the advantage in the matter of freedom for expansion, as can
be seen by reference to Fig. 2.

With the tubes and the stavs at a higher temperature than
the outside shell, the head must deflect sufficiently to accom-
modate the difference in expansion.  An inside doubling plate
has enly the space outside the edge of the doubling plate in

which to expand, while the outside doubling plate, on the
other hand, has the distance outside the centers of thE‘ rivets
in which to take care of the expansion. Since this distance

Doffea Lines Show Bulging is about 50 per-
of Plafe Eraggerated cent greater than

- \____r.’___ ) with the inside
%@%ﬁg plate, the head is
not subjected to

as great a stress.
Rules for the
construction  of
boilers generally
leave the spacing
of the rivets to
the designer. In
the case of out-
side doubling
plates, all that is
necessary is to
space the rivets
around the edge
of the plate, at a
pitch of not over
four times the
diameter of the
rivet. The
diameter of the

ANy
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Fig. |.—Inside Doubling Plate, Mot Aceessible
for Calking

L34
l'|'.| rivets may as
E: well be that
's:- used for the
Q “ircumferential
Inside Plate dutside Plate fi?u!lcf:. II&;&;
. 2—0Outside Doubling Plate, Readily Calked and should he a
Free to Expand circle of six
rivets  around

vach through stay in order to insure sufficient stiffness in the
plates,

New Glasgow, N, S, Jomw S. WaTTs.

Does Hydrostatic Pressure Count?

A locomative hoiler was brought into the shops where the
writer iz emploved last month for repairs, The inspector
gave the boiler what we termed a very thorough examination,
the repairs which were thought to be necessarv were com-
pleted and the boiler prepared for a hydrostatic pressure test
of 25 percent in excess of the working pressure (205 pounds),
or 257 pounds. A small spray of water was found coming
out of the dome near the base by the officer in charoe of the
test, so after the test a rivet was cut out of the dome flange
ring and this revealed a crack at the rivet hole. Finally all
the rivets were ordered cut out and the dome was removed,
disclosing the fact that out of the 36 rivet holes 22 had
cracks ranging from 14 to over 3 inches in length. In some
places the cracks had opened up over 1/16 inch on the inside.

Strict examination revealed that these cracks had heen
calked by somebody before who should have reported this
i;lulill'“tl-f:-n, but, being ignorant of the danger covered up the
defect. -

Fig. 1 is a sketch of the dome base showing how the cracks
lecked,  There were no cracks at the side, but at the front
and back of the dome,
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Some people are of the opinion that the hydrostatic pressure
is not much of a success, but after seeing some of the defects
which show up only under a hydrostatic test, as in this case,
where the inside of the dome sheet was covered with a thin

36 Fiveds I Hake

e

-4 Piate

Fig. 1.—Dome Base Showing Cracks Discovered by Hydrostatic Test

layer of scale which hid the defect, it certainly seems to he
successiul. T would like to have some of the readers of THE
Bomer Maker state what they would consider caused this
dome ring to crack and why the rivet holes at the sides did
not erack as well as those at the front and back,

Oean, N. Y. CHArLES W, CARTER, Jr.

The Scotch Boiler is Doomed

The Scotch beiler for marine purposes is doomed. There
is no question about it in the writer's mind and in the minds
of consulting, marine and operating engineers who have given
the matter careful thought.

I do not claim that the Scotch boiler will be entirely elimi-
nated because I do not believe that myself. The zail boat still
survives and will no doubt always be with us, but we do not
hear anybody claim superiority for the sailing wvessel any
more, In the old days the superiority of the steam boat was
just as questionable as is the superiority of the watertube
botler today.

The watertube boiler is making rapid headway, as it justly
should. It has many advantages over the Scotch, The
Scotch has its good talking peints, that is true, but my point
i5 that prejudice should not be permitted to outweigh facts.
Simply because the Scotch has heen used for years and vears
and years is no reason why it should continue to predominate,
It didn't take business men long to adopt the auto truck as
soon as it was proved superior to the horse. The horse will
always exist because it is superior in some respects for several
purposes. But it is not likely that the horse will ever “come
back™ for heavy hauls, long distance hauls, high speed hauls,
efc.
RecaTiveE Costs oF Scotcl ann WaTERTURE BoiLERS

At the present time the Scotch costs nearly twice as much
as the watertube boiler per square foot of heating surface.
This is because it weighs nearly twice as much. The Scotch
is less efficient, requiring more fuel for propulsion. The
watertube can carry higher steam pressure and permits super-
heating more readily.

The Scotch, on the other hand, possessez advantages as re-
gards repairs. It is more easily cleaned. It gives drier
steam because of the greater steam space. It is internally
fired and consequently eliminates air in leakage.

Some of these advantages will perhaps never he taken from
the Scotch, hence it will always find preference for one reason
or another. It is quite possible that the watertube hoiler will
spon surpass the Scotch in point of repairs. Tt will be more
easily cleaned. It will give drier steam. A lining material
will he developed that will replace brick work and give the
watertube boiler the advantage there or at least place it on an
equal footing. Perhaps some of these things have already
heen done ar are being done because engineering developments
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are now proceeding at a more and more rapid rate. The war
has done more for the watertubse boiler than many years of
ordinary peaceful development would have done. In the
emergency the watertube boiler proved itself capable.

To the writer it therefore appears to be the duty of the ship-
builder to recognize the watertube boiler, to assist in improv-
ing it wherever improvement is possible, to turn it inside out
and study every merit and demerit, and then, if the facts
prove it to he the better boiler, to adopt it.

Some shipbuilders will, many shipbuilders may—in fact,
all shipbuilders may go back to the Scotch boiler—but
eventually, T say, in view of its advantages. the watertube
boiler will be the hoiler.

Brooklyn, N. Y. W. F. SCHAPHORST.

Cause of Cracks in Tube Sheet Flange

The tube sheet of a locomotive boiler was flanged, using
a hard coal fire, and the flanging was done by hand. After
the flanging was completed it was found that the outside of
the flange was a network of cracks, these cracks extending in
from the surface to a depth of from 1/16 to ' of an inch.
The surface of the plate resembled a piece of glass that had
been struck a blow with a hammer, which, while not breaking
the glass in pieces, caused the surface to be shattered.

The plate used on this job was of standard make, 14 inch
thick, stamped by the maker to 35,000 pounds tensile stress,
and was supposed to be of the best quality, hence the failure
could not be accounted for. Standard test pieces were then
cut from the plate flanged and submitted to the tests as re-
ruired of standard hoiler plate. Each test failed to show any
of the characteristics of good plate, as in each test the plate
proved very brittle and was unable to stand anything like the
required strain.

Test pieces were then cut from another sheet of the same
lot and were given the same tests as hefore, and in every case
were found to have stood the tests required.

This seemed to convince the officials in charge that the ma-
terial was all right, and another sheet was ordered marked off
and flanged. After flanging it was found that the results
were identically the same as in the first case.

Several small picces were then cut from the plate and
flanged, and in each case the same results were obtained—
that is, a cracked flange.

Dnscovery oF CAvuse oF Frawce FarLure

Being unable to locate the cause of these failures, it was
decided to try another sheet, and in the event of this one be-
ing the same as the others the whole shipment of plate was
to be condemned, although the plate itself stood all tests
satisfactorily. In the Aanging of this plate, instead of using
hemlock wood as a covering while heating spruce was used.
When the sheet was completed the flange showed no signs of
any cracks. This led to the belief that the hemlock wood was
the cause of the failures in Aanging the first two sheets.

A number of smaller pieces were then cut and heated, some
with hemlock as a covering and others with another kind of
soft wood. In every case where hemlock was used the results
were cracked flanges, while when the other zoft woods were
used the flanges were in every case satisfactory.

This established beyond doubt that the wood in some way
had caused the material to become very brittle and unable to
withstand the required tests,

What chemical or other action set up in the metal has
never heen determined, therefore the real cause of the failure
iz unknown. If similar cases are on record anywhere the
writer would be grateful for any information as to the results
of any investigation that might indicate the cause of this
failure.

Moncton, N. B. CHas. A. NorToN,
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National Board of Boiler Inspectors’
Convention
(Contintied from page 47)
proper means are taken to prevent sediment and accumulation,
An inspector with a liking for inspection work will soon
develop a power of dizcernment that will make him valuable
to the state or insurance company who may employ him.
With the boiler code of the American Society of Mechanical
Engineers, containing the best engineering practices adapted
to commercial needs and a proper enforcement of its provi-
sions by the National Board of Boiler and Pressure Vessel
Inspectors, will begin a new era in the prevention of acci-
dentz in the use of steam boilers,

Necessity of Uniformity in the Regulation of Steam
Boiler Construction and Operation
BY G. W, RISSEL

From the introduction to the “Progress Report” of the
American Society of Mechanical Engineers’ Boiler Code Com-
mittee, printed in 1916, I quote the following:

“At the present time ten states and nineteen municipalities
have in force laws for the compulsory inspection of steam
boilers in which are comprised a code of practical rules for
their construction and operation, and a number of other
states and municipalities either have prepared or are prepar-
ing similar laws for enactment.

“The laws now in force all differ from one another in a
number of material aspects, and unless some relief can be ob-
tained each new law as enacted will differ from all the others,

“By reason of the differences in these laws a boiler huilt
in one state having such a law may not be shipped into an-
other state having such a law—not because the boiler is any
less safe in one state than in another, but solely hecause it
does not meet the requirements of construction in both states.
Worse than this, a state which has no such law becomes a
common dumping ground for all the worn-out and unsafe
boilers that are condemned and put out of service by the
states that have such laws.

“On account of this lack of uniformity in these laws in-
tolerable confusion has resulted. It is a practical impossibil-
ity for hoiler manufacturers to comply with all of the various
rules of comstruction embodied in so many different state
laws. This condition seriously affects virtually every manu-
facturing interest in the United States.

“It affects every purchaser of a steam hoiler because it in-
creases in an unnecessary and unwarranted manner the cost
of boiler construction; it affects all manufacturers of boiler
material because boiler plate and other material cannot be
made to uniform specifications, and it affects the makers of
bailer fittings and =afety appliances because they cannot he
standardized.

“The urgent need, therefore, of uniform laws for the con-
struction and safe operation of heilers is apparent.”

Confusion and economic waste are therefore still in evidence
and the problem vet awaits its logical solution. But I believe
that progress has been made berause a study of the situation
reveals the following facts:

1. Among the states which have enacted boiler Taws since
the appearance of the American Society of Mechanical Engi-
neers’ code, some have specifically legalized that code and
others through their boards or commissions have adopted the
cade.

2. Many, if not all, of the states which had boiler regula-
tion laws prior to the appearance of the American Society of
Mechanical Engincers” code have recognized that code as an
alternate to existing codes.

3. States considering legislation in this field will doubtless
desiznate the code in terms of the law or by action of the
regulatory hoard.

4. Powerful educational forces are at work in the support
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of the American Society of Mechanical Engineers’ code. For
example: .

{a) A large body of inspectors of insurance companies
know and follow the code in connection with their work on
boilers destined for or existing in code territory.

{b) The service of trade in code territory has imposed
code practice on boiler manufacturers the country over.

{c) The American Society of Mechanical Engineers' code
iz used quite largely in technical schools for mechanical en-
gineering students.

(d) The insurance companies are exerting a wide and
favorable influence.

ie) Public opinion favors uniformity of law in all legal
matters.

I feel, therefore, that we have a right to be encouraged by
the outlook for uniform boiler laws enforcing the American
Society of Mechanical Engineers” code.

But uniform laws are not the whole of the problem con-
fronting us, Our visions will be but bad dreams if we cannot
also secure uniform administration and enforcement of the
laws which are enacted.

It seems to me that, in addition to support of the American
Saciety of Mechanical Engineers’ code by legal enactment,
we must have:

{1} Administration of the law by men “of recognized
knowledge of the use and construction of steam boilers”—
quating from the Michigan law—who should be also tactful
and gifted with common sense and hackhone.

{2} An inspection force qualified by experience in shop
and field, letter perfect in the American Saciety of Mechanical
Engineers’ hoiler code, and of unquestioned integrity.

(3) Suitably impressive penalties for infractions of the
law,

The individual inspector carries a real responsibility and
he should be carefully selected and properly backed up in his
work,

The Michigan rules provide that:

“Certificates of competency as inspector of steam boilers
shall be issued to perzons who pass examination as to their
knowledge of the construction, installation, maintenance and
repair of steam boilers and their appurtenances, Provided,
however, that a person holding a certificate of competency as
an inspector of steam hoilers for a state that has adopted the
American Society of Mechanical Engineers’ boiler code shall
upon request be granted a certificate of competency for the
state of Michigan without further examination,” and that
“the inspector’s commission and certificate of competency
may he revoked by the chief inspector of the board of boiler
rules when there is evidence of neglect or failure to enforce
compliance with the American Society of Mechanical Engi-
neers’ haoiler code.  The inspector affected by such revacation
may appeal to the board of heiler rules for reconsideration
of the revacation,”

I quote the above as an introduction to the statement that
the Michigan Board of Boiler Rules has reached the conclu-
sion that the reciprocity clause of our rules presents a loop-
hele through which incompetent men mav enter the service of
the state of Michigan. An inquiry has been instituted to de-
termine the nature of examinations or other tests imposed upon
candidates for inspectorships in the other states with which
we have relations.  This iz being done not entirely with a
view to withdrawing or modifying reciprocal relations, but
fully as much for the purpose of determining the merit of
the standards for candidates examined by the l'fic‘higan board.
If the man at the lathe or bench is careless, incompetent or
dishonest no amount of good engineering in the office will pro-
duce a saleable output.

So, uniform boiler laws will not promote the cause cham-
pioned by Eh& .-’Lm?ric.'m Society of Mechanical Engineers
and the Uniform Boiler Law Society as expressed in the code
without the qualified inspector.
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'BOOK REVIEW

ASSOCIATIONS

PROCEEDINGS OF THE AMERIcAN Sociery For TEsTiNG MATERIALS
For 1920, Two volumes 6 inches by 0 inches, 1,260 pages.
Bound in cloth, Published by the American Society for Test-
ing Materials. 1315 Spruce street, Philadelphia, FPa.

These volumes contain the proceedings of the twenty-third
annual meeting which was held at Asbury Park, N. J., on
June 22-25, 1920, The first volume contains the committes
reports and tentative standards. Among the reports of par-
ticular interest to railway men are those on the Proposed Re-
visions in Standards and Tentative Standards for Steel, Cor-
rosion of Iron and Steel, Cement, Reinforced Concrete, Con-
crete and Concrete Aggregate, Preservative Coatings for
Structural Material, Methods of Sampling and Analysis of
Coal, and Shipping Containers. Among the tentative stand-
ards incorporated in this volume are those for steel, tie plates,
boiler and firebox steel for stationary service, carbon tool
steel, low carbon steel track bolts, non-ferrous allovs for rail-
way equipment, bronze bearing metals for turntables and mov-
able railroad bridges, and babhbitt metal. The second volume
contains the technical papers presented before the convention,
including one on The Shattered Zone in Certain Steel Rails
with Nates on the Interior Origin of Transverse Fissures, by
J. E. Howard, and another on the Effect of Hydrated Lime.

TRADE PUBLICATIONS

RivETERS—In this catalogue the Hanna Engineering
Works, Chicago, IIl., describes compression yoke type rivet-
ers. In order to fully explain the action of Hanna riveters,
details of each step in the process of heading a rivet are given,
Typical installations of riveters of various tvpes and sizes
are shown in operation, together with tables of useful rivet
data and specifications of Hanna equipment,

Factories Taar Fir—This booklet has heen prepared
by Frank D. Chase, Inc., Chicago, Ill, for the purpose of
explaining the Chase idea of sound engineering design in
factory construction. This idea is essentially that a manu-
facturer should have his plant so arranged and equipped that
the processes of production may be accomplished in an arderly
fashion at a minimum cost. Photographs of forty factories
in various parts of the country designed bv Frank Chase,
Inc., are shown in the hooklet,

Die Brocrs.—Catalogue No. 3 has been issued by the
Pennsylvania Forge Company, Philadelphia, Pa. The cata-
logue explains that quality and uniformity should be the first
consideration in ordering die blocks. The first cost of the
steel is negligible compared with the expense of sinking and
the risk of cracking in hardening. It is stated that die Blocks
made by this company are made of acid open hearth steel in
10-ton furnaces, insuring uniformity of product. A descrip-
tion of the various grades of die blocks is given in the cata-
logue, together with recommended heat treatment. A com-
plete table of the weights of die blocks is shown, also a table
of draft angles for die sinkers.

SN SoRES axp Borns—"Causes of Skin Sores and Bails
Among Metal Workers” is the title of a booklet izsued re-
cently by E. F, Houghton & Co., Philadelphia, Pa. One of
the serious problems confronting the metal-cutting industries
is that of beils and skin sores among operators, and this
booklet presents the resultz of a complete investigation of the
subject made by the Houghton research staff. The work is
thoroughly practical and shows that wherever the suggestions
for prevention of infection have been applied in 2 common
sense manner the infection has been cut down and in some
cases eliminated. The investigation also showed no grounds
for the widespread helief that cutting compounds are pri-
marily responsible for the various forms of infection among
metal-cutting operators,
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Selected Boiler Patents
Compiled by
GEORGE A, HUTCHINSON, ESQ., Patent Attorney,

Washington Loan and Trust Building,
Washington, D, C.

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

"'1E#Iaﬁ'?«':'“:rr'|AP-F;-:ﬁ.‘:FL]TE:r|};0E:Rk m-‘.TT_tr)lE}:ENF. WATER OF CONDEN
-7, ! STEA} LERS, SEPH LANEKS F NEW
YORK, . Y. 1 I H, BANKS, OF EW

Clnim 1.—An apparatus of the class deseribed, comprising in combination,

e = E i s

SO = ' AR

a :I»\'ill:r receiving vessel, means for introducing water into said vessel, a
boiler, a conduit establishing communication between said hoiler and said
vessel, an auxiliary steam generator, and means operable to place said
generator alternately in communication with smid vessel, to create a pres-
sure in the latter in excess of that in the boiler to force water from the
vessel through said eonduit into said boiler, and with said hoiler, whereby
steam from the generator may pass to the boiler when it is not being
admitted to the vessel. Sixteen claims.

1,368,153, CLOSURE FOR OQPENINGS IN EBOILER-HEADERS.
THOMAS E. MURRAY, OF BROOKLYN, NEW YORK

Clafm 1.—A header for steam boilers having on its exposed side a tubular

o e —
2

(i |
N

—

projection with an inwardly turned flange thereon, and a cup-shaped plug
baving a straight eylindrical portion fitting in the opening surreunded
by said flange and a flared inner poartion of greater diameter than &aid-
opening, and disposed within =aid tubular projection. Two claims,

STRUCTURES FOR

1,359,588, INSTALLATION OF STAYBOLT :
BOILERS., JOHN ROGERS FLANNERY, OF PITTSBURGH, PENN-
SYLVANIA,~ ASSIGNOR TO FLANNERY BOLT COMPANY., OF

PITTSEURGH, PENNSYLVANIA,
Claim 1.—In a stay bolt structure, the combination of an outer sheet

having @ hale for the passage of a bolt and a recessed seat for the head
of the balt, and a sleeve covering the holt head the said sleeve having
integral means restricting the bore of the sleeve adjacent the inner end of
the latter and adapted to engage the head or centering the sleeve with
relation to the =aid head. Three claima,

Ferruary, 1921

ICOMIY EDGAR M. McLEAN
B. YODER, OF 5T. LOUIS, MISS30URI, ASSIGNORS

OWARD FIRE BRICK COMPANY, OF ST. LOUIS,
URPD_R."’;".'U.\ OF MISSOUTRI,

mbination with a locomotive firebox provided with front

o

and rear water legs, an arch cnm]md of a series of inter-engaging blocks,
the ends of the adjacent blocks being cut away so as to form substantially
semi-circular grooves when said blocks are assembled, and a series of
water tubes traversing the groowes, the diameter of the watertubes being
substantially smaller than the width of the groowes,

1,360,546, AIR-PREHEATER FOR LOCOMOTIVES AND THE
LIEE. FREDRIKE LJUNG3TROM, OF BREVIEK, LIDINGON, AND
ISIDOR BROBERG, OF SKARSATRA, LIDINGON, SWEDEN, AS.
SIGNORS TO AKTIERBOLAGET LIUNGSTROMS ANGTURRBIN, OF
STOCKHOLM, SWEDEN, A CORPORATION.

Claim 1.—In locomotives of the like having a boiler and a smoke baox,

a preheater arranged longitudinally in front of the boiler and beneath the
smoke hox and consisting of a plurality of longitudinally disposed tubes.
Six claims,

1.357.068. TUBE-EXPANDER. IHSEMN, OF FITTS-

. ARTHUR H.
BURGH, PENNSYLVANIA.

tudinal recesses, rollers fitting within the recesses, a tapered rod fitting
within the hore of the casing and bearing against the rollers, a housing

secured o =aid casing and inclosing the rear ends of said rollers, and »
collar mounted o n casing within said bousing and having resilient
tengues which hear on the rear ends of said rollers sufficiently to prevent
their escape.

1,365,610  APPARATUS FOR REPAIRING FURNACE-LININGS.
CHARLES 1. MOWRY AND CLARENCE L T y i
LAWHN, PENNSYLVANIA, i e DIDLEE, OB

Claim 1.—A gun for impelling broken material in bulk, consisting of a

’ PR o
barrel, a passageway for material apening transw 7 F
fuid jet directed longitudinally of said Barrel from b et o gjearrel, 2
opening of said passageway, and an air induction port opening to said
barrel rearward of the opening of said passageway, substantially as described,
Three claims,
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Quantity Production of Scotch Marine Boilers

With a normal output of three Scotch marine boilers ¢
Federal 5h |'-||'Jll}j“.|l|;i”!§ Company ramks with the most eff

1 week, the boiler shap of the

tent shops in the country. The

methods and equipment em ployved in the aecomplishment of this construction, which for

boilers of this type might be termed quantity prod
While boilers for the ships wnder coustruction in th

ing article.

ion, arve outlined in the accompany
shifrvard  are being

built, the stacks, nptakes and tanks for these ships are also fabricated in the botler shap.

The hoiler shop of the Federal Shipbuilding Company,
Kearnv N. J., ]1rir1|;u‘j]_1.' intended for Scotch marine boile-
stack, tank, uptake and light plate fabrication, 1s one of Ihl_'
larsest in the country and is equipped with the best types of
mriodern machinery for the efficient handling of work through
the shop. Working normally with one eight-hour shift of 250
men, the output of the plant is three boilers a week. With
the addition of anocther shift of about 100 men it is possible
for the plant to turn out boilers on the basis of 200 a year.
Since September, 1919, up to the present time, 235 baoilers,
most of them in excess of 15 feet in diameter, have been built
in the shop. In addition, the stack, tank and uptake work
for all vessels built in the Federal shipyard was carried on
at the same time as the construction of boiler equipment.

The whole object in the arrangement  of
the shop, its equipment and i the routing of
material in the process of fabrication has
been with the view to main taining work on
a production basis.

SHOP

DETAILS | OF
and

STRUCTURAL
The building iz a steel
structure 385 feet long and
161 feet 6 inches wide, com-
prizing a center bay 63
feet wide and 70 feet

terra Corlla

high below the
roof truss. Two
Elde bays,

each 63
feet wide

and 40 feet high flank the center. Partial extensions are ar-
ranged cn the west end and south side for heating furnaces,
and an the Ll|r[:-|'|-'~'i[|_' side for the office, tool room, locker room
and wash room.

For a distance of 85 feet the west end of the shop iz free
from columns and forms the fAanging department. Next to
this space central columns divide the main bay into two runs.
For a distance of about 50 feet this section forms the rivet-
ing department.  The middle stretch of the main aisle con-
tains shell drilling equipment and forms the assembly floor.
At the east end is the department in which hydraulic testing
of the completed boilers is carried on.  The north bay of the
shop forms a department for the fabrication of light plate
work., Standard gage railroad tracks enter each bay of the
shop at the east end, and the north bay of the shop at the
west end.  Transverse 36-inch page tracks connect the main
aisle with the two side aisles.

RouvtinGg orF MATERIAL

The shop is laid out for a straight line Aow of materials,
the direction being from the east end of the south bay to the
west bay and then back through the main bay to the testing
floor; When it reaches this point, the boiler is ready for
shipment or installation in a vessel. The shell plates are
brought into the shop to the layout table and are marked ofi
for size, rivet and manhole positions, calking edges and
the like. They are then drilled, burrs removed, the
edges planed and the plates otherwise made
ready for rolling. The narrow gage tracks
running transversely of the zhop are
now made use of in carrying the
shell plates to the wvertical
bending rollz in the center

by
The inside and out-
side butt straps are
marked out on
the laving

Fig. |.—Boiler Shop of the Federal Shiphbuilding Company
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3.—Vertical Bending Rolls Which Will Take Plates ]._JI'- to 162 Inches Wide by 124 Inches Thick
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out table and taken to the first battery of radial drills, where

2= | Ten JibCrane

is taken from the plant on railroad trucks at the east end.

&

fing

(igad — $42uplice £ oy they are drilled for tack holes and are pressed to radius. The
igﬁ-u:;]u??h };Lj:i‘:uﬁl “_" = (B 1-:|;1-:y.- are then planed, after which they are bolted to the
= -n}j; i3 .:_ "*""i 'x | & : shell and the assembled parts set up in the tri[_t-]e ]!cnd shell
T 3| z drill and drilled in position. The manhole stiffening plate,
. (L HeE 2 after being laid off, is fitted to the shell, bolted in place and
E | HE S i drilled through the holes in the shell, which serves as a
‘E:Aé., ! :-;-:--I J _ g | template.

‘EET - i! § M A= In the meantime, the plates forming the heads have been
2 I_i_‘_'- i !:::L:] = o - | laid cut at the east end of the south bay for flanging, stays,
} - 4 ||.,.|_{.,.l |' = 1| =5 | tubes, furnaces, manholes and the like, They are then taken
= 'E I.E.L!_i‘ '_E.g S to the flanging bay at the west end of the shop and the
"GE' = HE : Ie | =HZTE flanges turned on the hydraulic presses. All heads are an-
SE S A 3&' 214 nealed after flanging to relieve stresses in the metal. Each
- . | e Ml 2 head is in two pieces of sufficient thickness to omit doublers
cw et = o and reinforcements under the through stays. The front head
e A L . i
4oty | B i i BN TS R g is flanged for manholes and furnaces.
Yo/ ﬁ} é g <Sim Tube sheets are laid off for Aanges, tube holes, braces and
! k, - ‘iE e § / | & rivets. The plates are then flanged, annealed and drilled for
g I S ) gL EEEE 8 \E)I L/ 1 & tube holes and rivets. Back combustion chamber heads are
2 3 _,.:" = ';%_E = "EI m% ;'_.-' i .. laid out, flanged, the edges trimmed by means of the pyro-
=N — & Bail . 8 T< | & graph, annealed, drilled and the holes burred. The sections
%r I g ! E of the front and hack heads are riveted, the heads tack-bolted
8 | ! 2 3 i & to the shell in the triple head drill and the rivet holes drilled
'E v g - & through the holes in the shell, so that when finally assembled
b pn -%-:n.m M £ 52 all holes will line up properly.
1 = 3 = 3 ' .
s | O —: > gyl E BB The combustion chamber wrapper sheets are laid out, the
0E EEE B E =5l | £ edges planed, drilled for rivets and screw stays and then
] = é"‘. a "“l, | — shaped in the rolls. The back tube sheet, the back combustion
E <+ | = | — | & chamber sheet, and the wrapper sheets are then tack-belted
e 2 | ggh .gﬁ.'—]gr g & together, rivet holes drilled and burred out, the connections as-
_’-g‘ ge ! NE EELI s » sembled, riveted and calked. The hottom plate of the com-
i E 5 e B2 ’g:f___. | = hustion chamber is self-staying: the Morison type furnaces
-EEL::E" |_HH§ _F,._f“?“mi'ﬁ":':“ o E A\ ! | f which are used in the boilers are the only parts not fabricated
EE%& i \ T % ;\fl . & ; E in the yard. These furnaces are assembled and riveted to the
Y x Il g ‘}q% J5E : s gl [l]2 i & connections at this point in the construction operations. The
' Es]|— ET:' ?,t& 3T 2E NS plls ! E % center and wing combustion chambers are arranged in correct
& .ﬁ"p-’ £ - Eq."‘ o T it E L g | E alinement and screw stays fitted in the plates so that they are
AN } t3 2-1= 1 & ready for installation.
if EE % % E% v ! ”g\\ ! 2 While the connections have been assembled, the shell, hrlutt
'Q}?I ‘J i( § &% I 5| o i § straps and back head have been bolted together and carried
5 Lo & E= S ! = to the riveting department by one of the main cranes. The
o = 35 6 | : E smaller cranes in this department then come into action and
71 )é e (! £ == i i 5 serve the material to the bull riveters. After this part of the
- r; Ty B E\\v: A : é}' riveting is ciyrnplqled, the shell is taken back to the agscmbly
¥ VB A E: X < | £\ h N i — floor, the connections dropped into place, the holes lined up
E g"E ) = ia 53% £ B -l ! @ and the stays inserted. The front head is fitted and riveted,
2eilly 3l BT &2 \/"\ 5 ! i E plain tubes and stay tubes fitted and expanded, and the
] ?i’: At BT > 8 i § through stays bolted up. The necessary calking is dome
T )] e |'“E1'! SErE L A ' &  around the stavs and tubes and the edges of the shell plate
= g | * E*_E ; g_t \\Il,z\ru‘ o _q:": between the outzide hutt straps and flanges of the heads are
4 ' ./‘% £t J& i JﬁEE [ Eg I [ welded to insure tightness.
£ @ ) i E*ﬁi{\/‘“gg £h |2 Internal fittings, furnace fittings, furnace fronts and ac-
é £5 é 53 | | e S5 ﬁf i 2 cessories may be installed or not, according to the required
2 -8% ﬂ:l ~E . | Py $¥ R ; specificatioms.  All this work is done on the assembly floor,
ﬁ__i_"‘__, 5 B! [E[E }f | ! after which the hoiler is taken to the testing department and
™ E- 1 _E| hggé % Et§ i ? i subjected to hydrostatic tests by the United States Steamboat
= __g__t__ o 2 e (N E Inspection Service and by a representative of the‘cIassuﬁu:atinu
}—""é_' i il IOE o | society under whose jurisdiction the ship in which the beiler
E5 i e qa :\g e ﬁiﬁé >, | is to be installed comes.
g E“ el ':3“}:{%..__,“ % i ?j-_"n | A complete outling of the structural details of the boilers
25 £ § sfaf8 Sl ki T & EL 2 built at the Federal boiler shop was given on page 49 of the
E!'_""" = EE’E i EE ‘:‘% g‘z' rlas o Fehruary issue of Tae BoiLer MAREER.
5 = %:.; 27 2 ey ;E'_' f The north bay of the shop is utilized for tanks, stacks, up-
=g S ] ™ f & i take and other light plate fabrication. Production processes
5 8 \ g W G} gb | are carried out completely in this bay from the plates which
& A ] i) S enter the plant at the west end to the finished product which

W 25 |
Bending_
Slab Ik
Plate
ating

I Lo
| b} | MacHinE EQUIPMENT oF PLANT
b e o ——— =] Power at 13,000 volts iz supplied to a central sub-station
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200-Ton Hydraulic Riveters

Fig. 6.—Triple Head Shell Drill, Havi:ng & l'.-.'rl.F:-rl.l.'iI'_r' of Shells from B Feet 1o 1B Feet wmn Diameter and 14 Feet |__|:|IIE
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in which current is transfor

ed, converted and distributed to
the entire -'|||'-_'-'.||-i. [he botler shop uses 400-valt, 3-phase,
G0-cycle alternating current s w
All electric cranes are
current 15 110-valt,

Procésses are u

ell as 230-vaolt direct current,

rated at 230 volts.  The lichting
and electri

in the '-|.-!-|' (NN ||._||| il ler ._|,I|||

X3 -acetvlene welding

1 extensively

plate work, Flanges on heads and tube sheets are trimmed
with the pyrograph, an automatic oxy-acetvlene cutting ma
chine specially designed for this clazs of plate work I'he ta
diograph is used for making circular and irregular cuts in

plates. A special
ment, which

cature of the shop iz the jib crane equip
consists of nine hyvdraulic and thirtv-eight hand
jib cranes of from 1 to ity and with radiuses of
action from 14 to 24 feet. The shap is
air, which iz used at a of from 90 to 100 pounds,
Hydraulic pressure of 1,500 pounds is available for
ing the Aanging presses, bull riveters and other hydrauli
machinery

Puart of the ¢
previouzly mentioned in describing the production processes,
but given in detail, the east bay is served by two 20-ton Mil-
watkee electric cranes which handle material the length of the
shop a= fa ] langing department.
south side of the south bav there are
shears, a number 9 Whiting heawvy
C. M. C. radial drills, a

3 tons capi

|II|--.'|| tor i i) ressied

uperat-

ranes and

other heavy equipment have been

Ranging along the

L set 0l |||_'.I'l.':.' [;:;Ltr_'-
|l:ll'||JI. l.':i;_fhl 62-inch
45-foot plate planer, a manhole cut-
ting machine and a 20-foot plate planer. In addition, this
bay contains one 18-foot radial countersink, a second 20-foot
plate planer, a set of 18-foot horizental bending rolls and
four American 7-foot radial drills which are used for drilling
tube holes and the like., A 20-foot ||‘. 25-foot ]_u,-nl]j]]_:_g slah
15 also located in the north bay immediately in front of a 14-
foot by 20 foot plate-heating furnace. in which the heads are
annealed. The fAanging department at the west end of the
plant is served by one 20-ton, 80-foot span, Northern electric
crane, Two 200-ton fange presses which will turn a 12-inch
flange on 115-inch plate and two 1530-ton hydraulic presses
are installed here. This department also has one 400-pound
hammer, a 14-foot by 20-foot plate heating furnace and a 20-
foot by 23-foot bending =lab, as well as five 5-foot bending
slabs and ten flange fires.

MarcH, 192§

Fig. —Cme of the Boilers of the U, 5. 5. Duguesne Being Dropped
Inte Place by Fitting-Out Crane

In the riveting department there are two 75-ton hydraulic
riveters one 150 tan and one 200-ton riveter; the latter has a
gap of 14 feet 6 inches and a stroke of 12 inches. Rivet heat-
ers are located adjacent to each riveter. In addition, two 90-
ton portable riveters are available in the shop wherever they
are needed.

This department iz served by two 28-foot span, 35-ton
cranes. The arrangement of the rails for these cranes per-
mits the full span cranes of the main bay to drop material

Fig. 10.—Storage for Boilers, Where They Are Held Until Installed in Vessels Under Construction in the Shipyard
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within the reach of the two cranes in the riveting department,
so that the main cranes are released for other work, where in
most shops they are utilized for handling material, being
worked in the bull riveters.

The remaining equipment in the main bay includes a set of
vertical bending rolls for shell plates up to 162 inches wide
by 174 inches thick; two sets of triple-head shell drills are
installed, one of which was built in the yard and the other
of Bethlehem make. The latter will take shells from 8 feet
to 18 feet in diameter and 14 feet long without reversing ends.
A Davis-Bournonville pyrograph for oxy-acetylene cutting of
flanges on heads and the like is located near the shell drills.
The main bay is served by two 70-ton electric cranes which
have a 60-foot span and two 35-ten trolleys, and one 75-ton
Northern electric crane having two 50-ton trolleys.  Several
United States dry grinders and Diamond wet grinders are
located through the shop. A hattery of four American /-inch
radial drills completes the equipment in this section.

—

MacHINERY IN L1GHT PLATE DEPARTMENT

In the north bay, uzed for light plate fabrication, the lay-
ing-out table is located on the west end, and from this point
following through the department there are a set of B-foot
gate shears, an 18-foot radial countersinking machine,
four light punches having J6-inch throats, one Quickwork
shear, one horizontal punch, one double angle and bar shear,
one brake bender, one B-foot 834-inch bending roll, two 20-
ton Milwaukee electric cranes.  The east end of this bay con-
tains machines for making staybolts, threading stay tubes and
the like. The equipment here includes one P. & W. centering
machine, two United States drills, one Hurlbut machine, two
Landis 4-inch bolt cutters, one 3-inch Davis cutting-off ma-
chine, one 2-inch triple-head bolt cutter and one 4-inch
threading machine,

Every precaution has heen taken throughout the shop to
guard machine operators against accident. Locker and wash-
room facilities are very complete for the convenience of the
men, The central dispensary service of the shipyard is al-
ways available for the men in the boiler shop as well as all of
the other shops in the yard.

The photographs used in this article are by Lionel Dottin.

Testing Welds in Steel Plates*®
EY 8. W. MILLERT

There have been many failures of welds in the past, some
not explained and some very expensive. As in all other de-
velopments, welding first received its principal impetus from
the practical man, Of late, however, the tendency has been
to investigate more carefully and more fully and by means
not available to the ordinary welder, This means that scien-
tists of all kinds have heen called into consultation and that
almest every conceivable method of test has been suggested
in order to determine what methods and materials would
make the best welds both from a standpoint of security, serv-,
ice and cost. While some of the methods employed at present
are beyond the reach of the ordinarv welding shop, vet they
are of great value and, in fact, necessary in order to determine
correctly what has oceurred during the welding operation and
what results may be expected under given conditions. Most
of the published results are incomplete in one or more respects
and one of the objects of the American Welding Society 1s to
put the testing of welds on a firm and zafe foundation.

Coaaton MerHODS oF TESTING
The testing of metals, aside from welds, is quite wu}i de-
veloped both in theory and practice. The usual test is the

* Paper read before the September mesting of the Chicago Section of the
Ameri Welding Society.
Tn;rﬁ{;rﬁﬂ';_ {#E]ding \'Faﬂus. Rochester, N, ¥,
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tensile test that gives the tensile strength per square inch, the
yield point or elastic limit in pounds per square inch, the
clongation in percent of the original gage length and the re-
duction of area in percent of the original section, Compres-
sion, torsion, shock and alternating stress tests are also used,
and the two latter are beginning to be used much more than
they have in the past because it has been found that materials
may give high results in the tensile test and vet be entirely
unsuitable to resist service where shock or alternating stresses
are met,  Another of the common tests is bending to a cer-
tain radius either hot or cold, and it has been found that it is
a very valuable test of certain qualities.

Chemical analvsis is another powerful method of investi-
gation, and many specifications have been made in which its
use is vital,

The microscope has heen found to be of tremendous help
in the study of metals, and, in fact, it is now a necessary in-
strument in all laboratories, «Its principal function is to de-
termine the extent and location of impurities in a metal, to
decide whether the structure iz proper for the purpose desired
and to decide whether various heat treatments will give satis-
factory result=. While no one method of test shows every-
thing desired to be known, the microscope is probably the most
powerful single method of investigation in the case of metals,
and in the study of welds it is particularly valuable because
of the method of their formation. A weld is a casting and is
subject to all the defects found in castings, which are, how-
ever, exaggerated in the case of welds.

WeLps 1w STEEL Prates OnLy CoONSIDERED

This paper is confined to defects in the welding of steel
plate by the oxy-acetylene and metal electrode processes.
The welds considered are those in some important structure
where soundness and high quality are necessary. By sound-
ness, I mean freedom from mechanical imperfections such as
lack of fusion, the presence of films or other inclusions, gas
pockets, slag, etc. Welds of inferior quality may answer
some purposes admirably, and if they do, there is no use in
making better ones, but this is not the goal at which to aim
for one who desires to make really good welds, The welding
of steel is frequently considered as not being especially diffi-
cult, and it is also sometimes considered that steel is steel
and that no different treatment is required in the case of dif-
ferent qualities and varieties of steel. This idea is much less
common today than it was several vears ago, but it is still too
prevalent for the good of the art. A comparatively small dif-
ference in the percentage of carbon in the material being
welded makes a very great difference in the results of either
a bend or tensile test. If the carbon is 0.12 percent or less,
the material is soft, ductile and vields readily to any strain
that may be put on it. Such material is frequently used for
tanks, and because of itz ductility and comparative freedom
from damage by heating is admirably suited for welding.
Structural steel, bar steel and boiler plate contain about 0.15
percent to 0.25 percent carbon and have a tensile strength of
about 60,000 pounds, while the soft low carbon material has
only about 52,000 to 55,000, Ship plate is required to have
a tensile strength of from 58,000 to 68,000 pounds, and in
order to secure this characteristic the heavier sections require
as high as 0.30 percent carbon,

It has been found by experience that the higher the carbon
the more difficult it is to get a satisfactory weld and the more
danger there is of injuring the metal being welded. From a
metallurgical point of view this is entirely patural and to be
expected. It iz also evident that a weld made with a given
welding rod or electrode can have only a given strength, If
this strength is greater than that of the material being welded,
the test piece will always break outside of the weld. If, on
the other hand, the weld is weaker than the material heing
welded, the rupture will always take place in the weld. An
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“-"I:I"ll'-'t‘T_'-'iL'm: weld made with ordinary low carlion welding
wire will have a tensile strength of about 52,000 pounds.
Ihis iz stromger than soft tank steel and weaker than the
other materials mentioned, Tt is possilbile to get with alloy
steel rods of proper composition a tensile strength in an oxy-
acetvlene weld of about 50,000 pounds.  Neither of these
materialz will weld boiler steel, hoiler plate or ship plate, so
that the rupture will occur outside the weld when the section
of the weld is the same as the section of the piece.  Therefore,
in making tests of welded pieces, it is necessary to krow ac-
curately the character of the material being welded, because
if Welder Jones makes a weld in soft tank steel and Smith
makes one in bar steel, the first will break outside of the weld
and the latter in the weld, with a probable adverse criticism
of Smith's work.

Recosaexped PrysicAl TESTS

The method of test to be applied in any given case depends
largely on the use to which the welded picce iz to be put.  If
it iz to be used in a pressure vessel, 1 helieve that not only
should a tensile test be made, but that an alternating stress
test should be used because of the hreathing of the tank due
to changes of pressure, This latter test should also be applied
where the weld is subjected to bending strain.  There are no
standards at present for weld tests, but it is advisable, when-
ever possible, to follow those of the American Society for
Testing Materials. Inasmuch as a welded piece is not o
uniform character, it is not possible to use the elongation and
reduction of area as commonly measured. Where the break
occurs in the weld, the elongation of the whole test piece tells
very little about the quality of the weld, and I have been in
the habit of taking the elongation in each inch, two inches,
etc., of the gage length, beginning at the center inch, whici
includes the weld, and plotting these figures against the gage
length, Evidently, when the break iz outside the weld, the
various physical characteristics are those of the original ma-
terial and not at all of the weld. The best test, in my opinion,
to determine guickly the general character of a weld is to
grind it off level with the surface of the pieces and clamp it
on an anvil, with the center of the weld level with the top of
the anvil, the bottom of the V toward the anvil so that the top
of the weld is stretched when the projecting end is struck wit!
a sledge. The blow should not be too heavy and the number
of blows and angle to which the piece bends hefore cracking
are quite a good index of the value of the weld. It is true in
thiz test, a= in the tensile tests, that the quality of the material
being welded has a great influence on the results.  Stiff ma-
terial throws more of the strain into the weld, while soft, duc-
tile material will itzelf take conziderable of the bend, In the
case of defective welds—that is, those not fused along the V
or which contain slag or other inclusions—this test will at
once develop the defects. If a welded piece were to he used
in a place where it might become red hot—such as, for in-
stance, in a locomative firebox crown sheet—it would be en-
tirely proper to test the weld at a good red heat, and T believe
that it would be of much interest to all of you if you would
test some of vour welds by clamping them in a heavy vise or
on an anvil with the center of the weld about half an inch
from the edge of the tahle or above the face of the anvil, heat-
ing them to a bright orange with the torch and then hending
them as hefore with a sledge.

If such welds are made in half-inch by two-inch har steel,
a 9-degree zingle ¥V being used, and they bend to a right
angle cold without cracking on the outside, o welder may feel
well satisfied with his work.

ConpiTIoNs AFFECTING QuariTy oF WELDs

There seems to be quite a definite relation hetween the
thickness of metal, the size of tip and the size of the welding
wire, in the case of gas welding, and between the thickness of
metal, the diameter of the electrode, and the current used, in
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clectric welding. It is also to be understood that electric
welds, except possibly those made with covered electrodes,
will not stand as much bending as oxy-acetylene welds.

In many cases the defects in welds are easily visible to the
naked eve when tested. In other cases they are not, and, while
it would seem plausible that the vizible ones were more dan-
gerous, vet, to my mind, the hidden danger due to the ones
that are hard to see is a matter that must not be overlooked,
For many years the dangerous defects in steel rails have been
those which were not visible and which have usually been
very small at the start.

EFFEcTs OF STRAIN

Some of the defects in welds are vizible under the micro-
seape, but others are not vizible until the weld is strained. A
small bending machine that can be placed on the microscope
stage is very useful, because after etching, the piece can be
bent and examined to see what the effect of the strain is. In
the case of bare wire electric welds the rupture, as far as my
experience goes, always occurs at the grain boundaries, even
where no defects are visible there at the highest powers of the
microscope.  Of course, where there are visible defects, the
rupture takes place first at these. Where there are no de-
fects, the distortion occurs by slipping in the grains as in nor-
mal steel. The causes of these defects are, to my mind, al-
maost alwavs oxides of one or another constituent of the metal,
but usually of iron. There is no positive proof of this as yet,
but there are indirect proofs.  An electric weld that will bend
very little may be made much more ductile by heating in a re-
ducing atmosphere at a low red heat for one or two hours, in-
dicating that the weakness at the grain boundaries has been
removed. The reducing atmosphere would seem to make it
clear that the material at the grain boundaries was an oxide.
Again, heating an electric weld in an oxidizing atmosphere
makes it more brittle.

These rough tests, while satisfactory for determining the
general quality of the work, do not answer as a basis for de-
sign, and more refined tests must be used as before referred to.
I believe that the most important of these are the tensile and
alternating stress tests,

CoNcLusion

A great deal may be learned from the appearance of a weld.
It is difficult to describe the appearance of good welds, but
after they have been seen a number of times an inspector can
readily say whether the operator knows what he is doing, In
gas welding, T would not aceept a ripple weld in heavy ma-
terial nor oné which was narrower than about 214 times the
thickness of the sheet, because I have never seen a weld hav-
ing these appearances that was properly welded. The appear-
ance in a gas weld of porosities on top indicates that the
metal has been overheated, and the same thing is true in an
electric weld. Tnasmuch as T believe that the serious defects
in welds are caused by oxides, it would appear wise in the
caze of gas welding to use no larger tip than is necessary to
produce thorough fusion, This means that the catalogue
speeds of welding are impossible if good welds are desired,
The same thing is true of electric welds. The reason is that
at the high temperatures of the steel caused by too large a tip
or too heavy a current, the metal becomes overheated, and in
that condition combines more readily with the oxygen of the
air or with any excess oxygen in the torch flame, and pro-
duces oxides which are readily dissolved by the melted metal,
As the metal cools down, these oxides are rejected in large
part and pass to the grain boundaries, as do other impurities,
so that it is perfectly natural that material which has been
seriously overheated should be more brittle and weaker than
the material which has been properly melted. I have found
in a number of cases that very great improvements in the
quality of the work were made by using regularly a bending
test and by carefully instructing the welders until their welds
meet this test with unfailing regularity.



Fundamental Principles of Trigonometry

Applying the Trigonometric Functions to
the Solution of Problems in Triangulation

BY WILLIAM C. STROTTY

Since the square and rectangle Fig. 4 (see page 43 of the
February issue) both contain four right angles, it is obvious
that the sum of their angles is (4 > 90} or 360 degrees;
hence a triangle contains one-half that amount, or 180 de-
grees. (Note that although Figs. 4¢, 4d and 4e do not con-
tain any right angles, they are nevertheless distorted rec-
tangles or squares; also, that any of these four-sided poly-
gons may be distorted into a polvgon of any number of sides,
and still have the magnitude of four right angles.)

Therefore, angle a of Fig. 3, which refers to our problem,
is equal to 180° — (90% 4+ 597, or 31 degrees. We shall
now proceed to prove this by means of the trigonometric func-
tions, as follows:
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Fig. 5—WVarious Forms of Triangles

From the previous tabular arrangement of the functional
ratios it will be seen that sin @ iz alzo equal to cos ¢ hence,
having determined sin a, it only remains to follow the columns
headed “cosines” until we come to the desired numerical
value, and the corresponding angle may be read from either
the right or the left hand column of the table, depending on
whether we are reading up or down on the columns, as was
previously explained.

In our example, then, cos a also equals zin ¢, or 0.85748.
The figure in the tables corresponding to this value is as be-
fore, 0.357167, which, reading from the left hand column of
the table, we find corresponds to an angle of 31 degrees.

The foregoing work should be very clear to the student,
and with a little patience and practice he should soon he able
to solve any right angled triangle without difficulty.

SorvTtion oF OBLIOUE TRIANGLES

Very frequently the problem encountered will be that of an
“oblique” triangle—that is, a triangle which does not contain
a right or 90-degree angle. Fig. 5 (a) to (c) illustrates vari-
ous forms of ohlique triangles.

Any oblique triangle may be cut into two imaginary right
triangles as indicated by the dotted lines in the above illus-
trations. A line 2o drawn evidently forms the altitude of the
ohlique triangle as well as a side common to both imaginary
right triangles.

The foregoing principles relating to the solution of right
triangles may also be very readily applied to the solution of
oblique triangles, with the exception that three terms of the
triangle must be known, At least one of the known terms
must be the length of a side. There are four distinct cases
of oblique triangles, described as follows:

Case (1)—Given one side and two angles. )
Case (2)—Given two sidez and the angle opposite one
of the sides.

* Continuation of article commenced in February issue of Tue Boivenr
MugER. ;
4 Engineering department of the Koppers Company, Fittsburgh, Pa.; for-
merly designer, Blaw-Enox Company, Pittsburgh, Fa., and Union Iren
Works, Erie, Fa.

Case (3)—Given two sides and the included angle.

Case (4)—0Given the three sides.

An example of Case 1 will be given first,

Example —Given an oblique triangle similar to Fig. 6, in
which the longest side is 24 inches and the two smaller angles
are 45 degrees and 20 degrees, respectively, find the unknown
terms.

By means of the dotted lines B and A indicated, the oblique
triangle may at once be converted inio a right triangle, as
shown in the illustration. Sides 4 and B of the right triangle
will now be found. From our previous table of rules we find
that the side opposite an angle is equal to the hypotenuse
times the sine of the angle. With reference to angle a and
emploving the notations given on Fig. 6, side A becomes
24 % sin 45°, or 24 % 070711 = 16.971 inches.

It should now be clear to the student that angle ¢ is equal
to 180° — (90° + 457) or 457, whence angle d is equal to
(43® — 20°) or 25°. We are now in a pesition to deter-
mine side B. Again referring to the table of rules, we find
that the side opposite an angle equals the side adjacent times
the tangent of the angle, which for our case is expressed thus:
B = (4 x tan d). Having previously found angle d to be
25 degrees, and how looking up the table of trigonometric
functions for tan 25 degrees, which iz 0.4663, side B then be-
comes (16971 » 0.4663) or 7.9 inches.

Side I} equals the side opposite angle a times the tangent of
the angle, or 16971 % 1 = 16.971 inches. Then side C of
the oblique triangle is (16.971 — 7.9) or 9.07 inches.

Hypotenuze F equals the side adjacent times the secant of
angle d, whence: F = A % secant 25 degrees, or (16971
w 1.1034) = 18.626 inches.

I
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Figs. & and 7.—Oblique Triangle Problems

The only unknown term remaining in the triangle is the
magnitude of angle C, and this may at once be determined by
subtraction, and is found to be 130° — (45 4 20°), or
115 degrees.

The magnitude of angle f is not required, because it did
not enter into the solution of the problem, neither is it a term
of the oblique triangle. However, the magnitude of this angle
iz simply 180 degrees — angle C, or (180 degrees — 115 de-
grees) = 65 degrees.

Sorvrion WaERE Two Smes axp AxcrLE OrrosiTE ONE
SIpE Are Kxown

Example.—Given an oblique triangle similar to Fig. 7, in

which two of its sides are 18 inches and 13 inches long
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respectively, and the angle opposite the sharter side is 30 de-
grees.  (Note also that the given angle iz adjacent to the
longer side. )
) }:irﬁt make a right triangle out of the oblique triangle as
lIE]dIL".‘LTﬂ_‘Ll by the dotted lines B and A. Sides A and B of the
right triangle will now be found:

side opposite A A

= —, or 0.5 = ——, whence .
hypotenuse E 18

18 2 2.5}, or g inches.

T =

==

[ See also previous table of rules.)

D= VE — 4% or V(18 X 18) — (g % 0) = 15588
inches. (Can also be found by means of the
riles previously given and as apphied to the solu-
tion of example for Case 1.)

B =VF — 4 or V{13 % 13) — (0 X 0} = 0.8 inches.
{Can al;r_l be found by means of the rules previ-
ously given and as applied to the solution of
example for Case 1.}

C= (' — By or (1558 — 0.3%) = 6.20 inches.

Angle d of the projected right triangle must now be deter-
mined, after which the two unknown terms of the oblique
triangle can be readily found:

. side opposite B 0,34
singd = —— —_ gp— = 0.72154 inch.

{ See also
hypotenuse 13 13

table of rules.)
From the table of the functions of angles we find this figure
to correspond to an angle of 46 degrees and 10 minutes, which
is the magnitude of angle 4 in Fig. 6.
Angle b of the oblique triangle is then evidently 60 degrees
minus 46 degrees 10 minutes, or 13 degrees and 50 minutes.

2

= tﬂ;‘i

Figs. 8 and %.—Further Practical Examples of Oblique Triangle Solutions

Finally, since it was =aid that the sum of the angles of any
triangle is equal to 180 degrees, then angle ¢ must e 180 de-
grees — (90 degrees + 13 degrees 50 minutes) or 76 degrees
10 minutes. '

A detailed solution of examples relating to cases 2 and 3
will not be necessary, as the two previous problems have
covered practically all of the calculations involved in the solu-
tion of any oblique triangle. However, in order that nothing
may be omitted, problems involving theze two additional
cases will be presented, together with detailed directions for
carrving out the necessary calculations.

Weex Two SiEs aND THE INncLUpED ANcLE ARE GIvEN
Example.—Given an oblique triangle similar to Fig. 8, in
which the two shorter sides of the triangle are 17 inches and
30 inches respectively, and the magnitude of the included
angle between these two sides is 99 degrees.  Find the re-
maining three terms of the triangle.
Method of procedure for solution
Angle f = (180" — ¢}, or (1Fo” — op™)
Angle d = 180" — {(g0® 4 f), or 180
g degrees.
Side A4 = F » cos f, or 30 % 00877 = 20631 inches,
Side & = F » sin d, or 30 3 01564 = £.602 inches,
Side I = C + B, or 17 + 40692 = 21.602 inches.

21 degrees,
{go" L B1°) —=
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A 20,631
Tan g = —, or
D 31602
functions of angles is found to correspond to
angle 53 degrees 47 minutes,
Angle ¢ = 180° — (0" + a), or 180° — (o0° 4 53° 47"} =
36 degrees 13 mainutes,
WraEN ThreE Sipes oF A TrianNcLE ARE Known

Example—Given an oblique triangle similar to Fig. 9, in
which the three sides are 30 inches, 40 inches and 30 inches
respectivelv, to find the three unknown angles,

Problems of this kind, where none of the angles are known,
are not as easily solved as in the previous cases. Without go-
ing into any discussion of details, the following formula is
presented, but suffice to say that this was derived through an
analytical process. The notations in the formula refer to
Fig. 9.

—= 1366, which from the table of

a i —Br % s—C)

(5 Sim— = ‘\| —— {in which s equals one-

2 BxC

half the sum of the three sides).
Substituting figures for letters, we have:

o [ (50— 30) X (50— 40)

Sin =%\ , or the sine of one-half of

2 300 = 40 angle a = 0.4081A.

Referring to the table of trigonometric functions, we find
this value to correspond to the sine of angle 24 degrees 3
minutes. But as this is only one-half of angle a, the required
magnitude of that angle must evidently be twice that amount,
or 48 degrees 10 minutes,

Having now determined one of the angles, the balance of
the calculations are identical with the previous examples. In
fact, the work is even more simple, since the problem now in-
volves the solution of two distinct right triangles,

C ¥ sin 4, or 40 % 0.7451 = 20.804 inches.

C ¥ cos g, or 40 ¥ 06670 = 2668 inches.

(8 — F), or {30 inches — 26,28 inches) = 3.72
inches.

180 degrees — (g0 degrees 4+ a), or 180 degrees —
(90 degrees 4 48 degrees 1o minutes) = 41
deprees 50 minutes,

: A 20804

Sin d = —, or

I 30
12 gin 33 degrees 25 minutes,
Angle ¢ = 180 degrees — (a £+ b}, or 150 degrees — (48 de-
grees 1o minutes + 83 degrees 25 minutes | —
4% degrees 25 minutes,

o B
Wi

Angle ¢ =

= 009345, which from the tables

An example of each of the four different cases of ohlique
triangles has now been given, but the student should realize
that there are at least two separate conditions for each case,
For instance, in our example of Case 1, Fig. 6, the magnitude
of two angles, a and b, were given, and also the length of
side £, Now, it is evident that the conditions required by
Case 1 would also be fulfilled if side F, together with angles
a and ¢, had been given; likewise, side ¢, together with either
angles g and b, @ and ¢, or ¢ and b. There are, in fact, nine
possible variations for Case 1; but, nevertheless, the solution
is the same for any condition regardless of the combinations,

Soon after taking over the patents and business of the
Locomotive Feed Water Heater Company, the Locomaotive
Superheater Company, New York, changed its name to The
Superheater Company,

Together with its production of superheaters for all
manner of steam power generators, the organization has
also hecome actively engaged in the intensive development of
feed water heating equipment for locomotive and marine
application. The Superheater Compuany wishes to renew its
assurance of service to all companies with whom it has been
able to co-operate in the past and also to offer the facilities
of its organization to any company having problems in fuel
conservation to solve.
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A Fatal Boiler Explosion*

One of the most important duties of a fireman or engineer
in a hoiler plant is to keep the water in the boiler at the
proper level; and it is particularly important to see that there
is sufficient water in the boiler Lefore starting up the fire
after it has been banked for the night or over a holiday.
Failure to take this precaution was probably the cause of the
explosion which is here described, and as a result of which
two men were killed and five others were injured.  The ex-
plosion also caused damage to the surrounding property to an
amount estimated at from $7,000 to $10,000.

The exploded boiler was of the horizontal return tubular
type and was built in 1904, It was 72 inches in diameter
and 16 feet long, and contained 80 tubes each 4 inches in
diameter. The longitudinal seams were of the lap joint type,
and a working steam pressure of 100 pounds per square inch
was allowed on the beiler,

We are informed that the man in charge of the boiler ar-
rived at the plant on the day of the explosion at about 3:30
A, M., and soon after this, aided by some other emplovees,
he proceeded to start up the fire, which had been banked over
night. When he had worked for about half an hour without
being able to raise more than a few pounds pressure (as
shown by the steam gage), the engineer, apparently for the
first time, looked at the water gage plass and discovered that
no water was visible. He then attempted to start the feed
pump, but found difficulty in doing =0 on account of the low
steam pressure, He therefore returned to the front of the
boiler, intending to haul the fire. Just at this moment one of
the factory employees, who was in the boiler room, called at-
tention to the fact that the steam gage registered a pressure
of B0 pounds, and almost immediately thereafter the boiler
exploded. The setting was demolished and the walls of the
room were badly damaged. The rear end of the boiler was
moved about four feet to the right, and the front end about
six feet in the same direction.

Seven men were in the boiler room when the explosion oc-
curred. Two of them died from the injuries received, an-
other was seriously hurt, and the remaining four men escaped
with only slight injuries, :

The master mechanic of the plant arrived on the scene
about twenty minutes after the explosion, and he is said to
have stated that at that time the boiler and the tubes were
still red hat,

A subsequent examination of the wrecked boiler showed
evidence of overheating in all the tubes and in that portion
of the shell exposed to the fire. The zoot was all burned off
these parts, and the metal had the appearance characteristic
of overheating. A rupture extended the entire length of the
middle course, and the edges of the break were drawn deown
very thin. A second opening about four inches long was
found near the large rupture, and for several feet from each
end of this opening the metal was stretched almost to the
breaking point.

This accident emphasizes several facts of importance in
connection with the safe operation of steam boilers, First, it
shows the need of ohserving the gage glass and testing the
water level by trying the gage cocks before stirring up the
fire. It also demonstrates the danger of starting the feed
pump when the gage indicates that the water has fallen below
the safe working level.

At such a time the natural impulse iz to pump more water
into the boiler as quickly as possible, but this practice is dis-
tinctly dangerous and should never be followed. The violent
strains caused by the chilling action of cold water on the
overheated metal, when added to the stresses already existing
in consequence of the pressure in the boiler, are quite likely
to cause something to give way. Hence the thing to do when

* From The Travelers Stundord, Travelers Indemnity Company.
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low water is observed is to cool off the beiler gradually and
with az little disturbance as possible,

Before starting up in the morning, make sure that the gage
glass shows the water to be at the right height. Blow down
the water column next, and see that the water pramptly re-
turns to its proper level when the blow cock on the column is
closed again. Try the gage cocks also and see that the water
level as indicated by them agrees with that shown in the glass.

If the water is low, do not introduce feed water, and if the
feed pump (or injector) is running, stop it immediately. If
the boiler is one of a battery, shut off the feed pipe running
to it and close the stop valve in the steam pipe leading from
the affected hoiler to the steam main.  As soon as these things
have been done cover the fire with a thick laver of ashes. If
ashes are not handy, or if there is but a small quantity of
them available, shovel in fresh coal, taking care to cover the
fire at every point, until the boiler is effectively screened from
the hot fuel on the grates. 1t is far better to bury the fire in
thiz way than to haul it out of the furnace, because a great
deal of heat would be given off to the boiler before the hauling
could be completed.

Power Punches and Dies*

The punch and die is one of the most abused tools in the
shop. It has to work under all kinds of conditions., Some-
times it has lubrication and more times not, and seldom does
the operator take pains to see that the punch is central with
the die.

C. M. & St. P. PracricE

Fig. 1 shows Chicago, Milwaukee & 5t. Paul standard
punches and dies. The punches are made on automatic ma-
chines, the large ones at a labor cost on the machine of 414
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Fig. l.—Lnrge. and Small Shank Punches and Dies, C., M. & 5. P.

cents each, and the small ones at 314 cents each, and one
cent each for tempering them,

Fig. 2 shows a punch and die for punching convex steel
staybolt nuts. These nuts are used in the firebox on radial
staybolts, and on crown sheets. The nuts are punched from
boiler steel and tapped in a nut tapping machine, Some

 * From a paper read before the American Railway Tool Foremen's Asso-
cidtion,
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Fig. 2—Punch and Die for Convex Steel Staybolt Nut

trouble has been experienced on these punches, the face of
the punch pulling off in the stripping. This has been over-
come by putting a double taper on the body of the punch;
that is, giving it the regular clearance for half of the body
and reversing the taper on the other half, so that the punch
will act as a drift to open the top of the sheet where it has
drawn in. This makes the sheet strip from the punch very
easily. More damage is done to a punch in stripping than
in punching.

The punches are made of 90 to 100-point carbon tool steel.
The larger sizes, when in bad condition on the cutting end,
are annealed and reclaimed to a smaller size.

A. T. & 5. F. PRACTICE
The sketches Fig. 3 show sizes of the standard punches and
dies used. These may be ordered on requisition, by a symbol
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number from one central point—Topeka, Kan.—where a
sufficient stock is kept on hand to meet the requirements of
the different shops along the line. These tools are mostly
bought from the manufacturers,

In establishing a standard, the size and shape of the
body of the punches and the diameter of the die are the essen-
tial points to consider, as the length in a good many cases
will depend on the nature of the work and the construction
and style of the machine. .

Four different sizes of punches and two of dies are shown,
although in practice the larger sizes are not much used, as
the average punching machine will not handle work large
enough to require them,

For the ordinary hoiler shop punch the coupling nut for
the holder is made to fit the larger punch and a bushing or
reducer is used to adapt the smaller, or symbol L punch, to
the same coupling nut.  As the punches and dies are of the
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Fig. 4.—Standard Punch Post, MNuts, Dies and Punches. Norfolk &
Western

same length, blocking is not required, unless the punches
have been reworked and made shorter.

N. & W. PracTIicE

There were no less than 15 machines distributed in different
departments of the Norfolk & Western shops at Roanoke, Va.,
each having a different type of punch and punch post, with
coupling nuts ranging from 174 inches in diameter to 214
inches in diameter, with threads 10 to 14 per inch. Some held
the punch in place with set screws, which often could neither
be tightened nor loosened. An outfit for one machine was
designed that could be standardized and ali the machines
have been fitted with the standard equipment.

All punch posts have threaded ends 17¢ inches in diam-
eter, 10 threads per inch. The standard punch is 214 inches
long, Four sizes of coupling nuts are used:

No. 1 nut taking size 3/16 inch to 5/16 inch—7§-inch
stock,

No. 2 nut taking size 11/16 inch to 13/16 inch—1 1/16-
inch stock.

Tin. 3 nut taking size 7% inch to 15/16 inch—11¢-inch
stock.,

No. 4 nut taking size 1 inch to 114 inch—13§-inch stock.

The details of this equipment are shown in Fig. 4.

Discussion

The discussion was confined largely to the operation of
punches rather than to the development of a standard type
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of punches, couplings and dies, Owing to the difficulty of
getting satisfactory production in drilling flue holes in front
tube sheets the St. Louis-San Francisco is experimenting with
a spiral punch, sized to leave 1/16-inch stock in the hole to
be finished by reaming. So far it has been found that this
punch does not disturb the metal as much as had been ex-
pected.  No other railroad represented at the convention has
taken up this proposition. The Santa Fe practice is to punch
a 1 5/16-inch hole and then run through a reamer or two-lip
drill. At one time sixty of these holes were drilled an hour,
but when the war broke out the schedule was cut to forty an
hour and actual production now does not exceed twenty-five
an hour.

Work of the A. S. M. E. Boiler Code
Committee

The Boiler Code Committee meets monthly for the purpose
of considering communications relative to the Beiler Code.
Anyone desiring information as to the application of the Code
is requested to communicale with the Secretary of the Com-
mitiee, C. W. Obert, 29 West 39th Street, New Vork, N. V.

The procedure of the Committes in handling the cases is as
follows: All inquiries must be in written form before they are
accepted for consideration. Copies are sent by the Secretary
of the Committee to all of the members of the Committee,
The interpretation, in the form of a reply, is then prepared
by the Committee and passed upon at a regular meeting of the
Committee. This interpretation is later submitted to the
Council of the Society for approval.

Case No. 312 (reopened ). —Is it necessary in the construc-
tion of small Star-tvpe watertube boilers for steam heating
which are to carry more than 15 pounds pressure at times to
drill the inside and outside ends of staybolts? It is helieved
that it was the intent of the Committee to cover in this re-
quirement the waterlegs at front and back ends which are
considered as headers.

If the grate area is more than 15 square feet, the stavholts
are lesz than 8 inches in length and the pressure exceeds 15
pounds, it will be necessary to drill the stavbolts in order to
comply with the Code requirements. It iz the opinion of the
Committee that the staybolts in the side sheets and that por-
tion of the tube sheets below the tubes of boilers of this type
need only be drilled on the outside ends as required in a hoiler
of the locomative type, but that the stayholts in that portion of
the tube sheets containing the tubes should be hollow or
drilled at both ends as required for the waterlegs of watertube
bailers.

Caze No. 313.—1s it permissible under the requirements of
paragraph 186 of the Boiler Code to join by autogenous or
fusion welding the butting edzes of flanged plates to form the
waterlegs of detached smokeless fireboxes, where the stress
due to the steam pressure is fully carried by staybolting ?

The welded construction described is allowable under the
rulez of the Code provided the strength of the structure is
sufficient to meet the Code Rules without making any allow-
ance for the holding power of the weld.

Case No. 318.—Is it permissible under paragraph 331 of
the Boiler Code to omit the stamping from completed shells
of miniature boilers which are formed by a cupping or hot-
drawing process in which the stamping iz necessarily ob-
literated ?

It is the opinion of the Committee that the intent of para-
graph 331 would be met if a record of the heat numbers taken
from the plates were checked with the mill test reports, and if
found to meet the Code requirements, the inspector may au-
thorize the manufacturer to proceed with cupping the plates,
after which the manufacturer is to stamp the shell, in the
presence of the inspector, with a lot number which will iden-
tify the sheet with the test sheet record.

Case No. 322.—What material is it necessary to use under
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the renuirements of the Boiler Coxde for the ‘.I.--]-lﬂ'i]'lf_ﬂ, al=o for
the sufety valve bady, for safety valves to be operated at a
pressure of 225 pounds? May cast iron be used for this
purpose ?

Under the requirement of paragraph 9 it is necessary that
the Y-fitting be constructed of steel, but the safety valve body
necd not be of steel unless to operate with superheated steam
i see paragraph 289).

Case No, 323.—Does paragraph 380 cover all classes of
lap seam boilers, including boilers of the locomotive type, or
does it apply solely to horizontal return tubular boilers?  Is it
the intent of the Boiler Code that the drums of watertube boil-
ers over 36 inches in diameter and over 20 years of age come
under the requirements of paragraph 3807

It was the intent of the Committee that the application of
paragraph 380 should be limited to horizontal return tubular
and similar tvpes of firetube boilers, the shells of which are
exposed to the fire or products of combustion. It was not in-
tended that paragraph 380 should apply to the drums of
watertube haoilers, or boilers of the locomotive type.

Case No, 325.—Is it necessary in existing installations
that, under the requirements of paragraph 313, the feedwater
delivery pipe shall be carried through the shell of an hori-
zontal return tubular boiler near the front end in all cases?
With scale-forming water it is found that with the delivery
pipes carried through the shell near the back end they could
be easily removed for cleaning out scale, etc.

Attention is called to the fact that paragraph 315 appears
in Part I, Section I, of the Boiler Code and therefore does not
apply to existing installations,

Case No, 327 —1s it necessary under paragraph 430d that
the fusible plug must be located in a tube not less than one-
third the length of the tube shove the lower tube sheet where
such a baoiler is fitted with an extra head and a water heating
compartment at the top of the shell?

It iz the opinion of the Committee that where a top com-
partment is utilized for preheating of feedwater, the measure-
ment of the tube may be construed as applyving to that portion
of the tube hetween the firebox tube sheet and the point
where the tube enters the top compartment.

Casze No. 329.—What tensile strength shall be used for the
caleculation of the maximum allowable working pressure of
pressure parts formed of steel castings of Class B grade or of
seamless steel tubing material ?

It is the opinion of the Committee that the tensile strength
uzed in the caleulation of pressure parts formed of steel cast-
ings of Class B grade or of =eamless steel tubing shall be the
minimum tensile strength determined from tests made on the
test specimens located and taken as given in paragraph 23
of the Code,

Case No. 330.—Is it permissible to repair cracks in the
tube sheets of watertube hoilers by autogenous or fusion weld-
ing? In the recommendations in the Appendix it is stated
that no welding shall be allowed in cracks in shell plates or
ather plates subject to tensile strain, vet it is stated that where
tube sheets of hoilers have deteriorated not to exceed 25 per-
cent of their original thickness the same may be reinforced
and repaired by any process of autogenous welding.

It is the opinion of the Committee that such process of re-
inforcing and repairing may only be used on tube sheets
which are not subject to tensile strain, as permitted by the
Appendix.

Robert N. Todd, formerly with the Bethlehem Steel Com-
pany, South Bethlehem, Pa., has been appointed New York
district representative of cranes for the Pawling & Harnisch-
feger Company, succeeding S, 1. Roth, who has been appointed
district representative of the company’s line of trench and
drag line excavators, back fillers and excavating cranes Baoth
Mr. Todd and Mr. Roth will continue in the office at 30
Church street,



Proceedings at Boiler Inspectors’ Convention

Abstracts of Papers and General Discussions Outline Ob-
jects of the Board and Present Methods of Inspection

The most important work undertaken by the National
Board of Boiler and Pressure Vessel Inspectors at the con-
vention held in February waz the adoption of the constitution
by which the Board will be governed. The general proceed-
ings of this organization meeting were not available at the
time the February issue of Tue Boier Maker was pub-
lished, so that abstracts of papers and discussions not pre-
viously given are published in the following account.

The meeting was called to order by Chairman Joseph F.
Scott, of New Jersey, who announced the purpose of the con-
vention and introduced Police Commissioner Dr. James W,
Inches, who welcomed the members of the Board to the city,

Purpose of the Formation of the National Board of
Baoiler Inspectors
BY JOSEPH F. SCOTT

We are all acquainted with the purpose of the Boiler Code
Committee of the American Societv of Mechanical Engineers,
and how, in the last number of vears, it has prepared the
Code covering construction, installation and general mainte-
nance of steam hoilers of both high and low pressure.

This meeting has been called with two objects in view,
First, that those of us who are charged with the safety of
boilers may become better acquainted, and, secondlv, for
educational purposes.

After the Boiler Code of the American Society of Mechan-
ical Engineers was made public it was very soon appreciated
by a great many people, engineers in particular, that it was
an excellent authority to govern the construction of steam
boilers and that if generally adopted would give that uni-
formity of practice which is 2o desirable,  However, as there
are a great number of minor questions that are continually
arising with which the Code Committee cannot and sheould
not have to deal, and inasmuch as these questions verv fre-
quently arise in more than one of our jurisdictions, it is highly
desirable that the same action be taken by all concerned so as
to avoid embarrassment to the manufacturers, each of whom
is likely to be a resident in the territory of some one of us
and which affects the interests of the citizens in our respec-
tive jurisdictions.

The American Uniform Boiler Law Society
BY CHARLES E. GORTON

It is the duty of the Administrative Council of the Amer-
ican Uniform Beiler Law Society to go to the sister states, get
in touch with those who are actively interested in a boiler
standard and to help them in every way possible to establish
the standard.

Our Society has not only tried to be of help to the states,
but we have tried to be of help to the inspection departments
of the states after they have adopted the Code. We have also
tried to have the Society act as a clearing house. By that 1
mean there are manufacturers and users and engineers and
all those who may be interested directly or indirectly in the
Code. They have written to us for information and we have
tried to furnish the information.

Dr. Jacobus has spoken of the Conference Committee. The
Conference Committee, at the time it was organized, seemed
to fill a long-felt want, but as time went on we found that
there was not the close connection that there should be be-
tween the states and cities that have adopted the Code and the
American Society of Mechanical Engineers through the Boiler
Code Committee.

Having that in mind, the American Uniform Boiler Law
Society was instrumental in calling a meeting of the hr_:lds_ of
the state boiler inspection departments, by issuing an invita-
ticn to them to meet in New York City on December 2, 1919,
at the time of the annual meeting of the American Society of
Mechanical Engineers. Nine representatives responded to
the call. At this meeting a constitution and by-laws was
adopted, and the following officers elected for a term of two
vears: Mr. Scott, of New Jersey, chairman; Mr. Neil, of
Pennsylvania, vice-chairman; Mr. Meyers, of Ohio, secretary-
treasurer.  Since that time the work has broadened out to such
an extent that I think those who have had the management
of the National Board in charge were wise in having issued a
call for this convention,

This meeting is the result of that call, the object being to
place the National Board on a firm foundation, The objects
of the National Board are, first to promete and enforce uni-
farm boiler laws and rules throughout the jurisdictions of its
members; second, to secure uniform approval of specific de-
signs of boilers and other pressure vessels as well as appurte-
nances and devices used in conmection with their =afe ap-
cration.

Third, to promote one universal code of boiler rules, and
cne standard stamp to be placed upon all beilers constructed
in accordance with the requirements of that code, and one
standard of qualifications and examinations for boiler in-
spectors who are to enforce the requirements of said code. 1T
had the pleasure of seeing a boiler with twenty-two stamps,
This had every state standard, wherever there iz a boiler law,
and if it was necessary to put on two more they would have
had to huild an extension on the boiler in order to hold the
stamps,

Manufacturers should work heart and soul with the inspec-
tion department, and the inspection department should work
heart and soul with the manufacturers.

That brings us down to one of the most important ohjects
of the Board, namely, the uniform examination of inspectors.
Some states have their own examinations, which is all right,
so far as the inspections within the state are concerned; but
the national examination fills a long-felt want. If a man in-
specting boilers in a shop takes the National Board examina-
tion, a certificate is issued to him by the National Board
which gives that man the right to make examinations or in-
spections in any state or municipality that has adopted the
American Society of Mechanical Engineers’ Code.

If we can have uniform examinations, uniform stamping
of boilers, uniform passing of design, and the uniform ad-
ministration of your inspection laws, it seems to me that we
will have reached as near the ideal as it is possible to reach.

BolLER REGULATIONS 18 Caxapa

Following Mr. Gorton's paper, 1. M. Medealf, chief in-
spector of the Province of Ontario, outlined the requirements
enforced in the construction of hoilers throughout Canada in
the following talk:

“Years ago we had a conference of chief boiler inspectors
for the Dominion of Canada, in Winnipeg, when proposed
uniform regulations were brought forward, and they have
been practically adopted in British Columbia, Alberta, Sas-
katchewan, Manitoba and are almost approved in the Prov-
ince of Ontario, and I believe will be approved in the Prov-
ince of Nova Scotia very shortly, and alse Quebec, where
they will accept any boiler,

“But at thiz meeting in Winnipeg, if any of vou gentlemen
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have noticed, in the proposed regulations vou can see under-
neath every line the A, 5. M. E. Code. 1t does not say it
there, but it means the A, 5, M, E. Code.

“We have arranged to accept the shop inspection made by
any person employed by an insurance company authorized to
inspect hoilers in the United States, but that inspection must
not be an individual inspection—it must go through the in-
surance company's office.

“We will also accept the inspection of any person employed
by any state in the Union. That inspection would consist of
examining the plate before any work is done, after the holes
have been made before any riveting is commenced, and, of
course, the final inspection, and the inspector sees that the
boiler has been built according to the approved design and
specifications. He then stamps the boiler with the manufac-
turer’s name, the maker of the steel, the tensile strength, the
Ontario record number, his initials and the date of inspection,
and he fills out a report. When it is received we issue a cer-
tificate and there is no inspection after the hoiler reaches its
destination. That is the confidence we place in the inspection
of the United States. The same thing applies to the inspec-
tion made in Ontario.

“*All second-hand work must be inspected by one of our
inspectors, the pressure fixed and the certificate issued.

“Our work also covers repairs. If a man wishes to repair
a hoiler he notifies the department and the chief inspector con-
siders those repairs. That is a matter entirely up to the in-
spector. It is a difficult matter if 2 man has a bulge on a
boiler, for we do not like that. T do not know how you are
on patches over here, but we dizcourage the use of patches on
return tubular boilers. They invariably come off.

“We go further than that in our work, where I think we are
way ahead of the American Society of Mechanical Engineers.
It is unlawful for a man to erect a high pressure steam line
unless his specifications have been approved and given a
registration number, and [ hope that some day the American
Society of Mechanical Engineers” Code will make some sug-
gestions on that line.”

C. W. Bizzel, chairman of the Michigan Board of Boiler
Rules, read a paper on the “Interchange of Opinions Between
Boiler Boards,” which appeared on page 60 of the February
issue of Tue BorLEr Mager. On page 41 of the zame issue
is given J. C. McCabe's paper on “Qualifications and Duties
of Boiler Inspectors.” :

At the opening of the Wednesday afternoon zession, E. R,
Fish, of the Heine Safety Boiler Company, 5t. Louiz, Mo,
gave a talk on the:

Necessity for Standard Stamping of Boilers
BY E. R. FISH

The boiler manufacturers have been up against a pretty
hard proposition. In our own line we do not make many
boilers for stock, as we usually know just what state the boiler
is to go into and to what rules it must be built, and so do not
have such a very hard time of it. The manufacturers who
make other types of boilers in quantities and who build for
stock never know when they build a boiler just where it is
going to land. -

As Mr. Gorton said in his paper, boilers built in that way
often have to be covered with stamps. A situation of this
sort is impractical and is entirely unnecessary, but as a matter
of fact, and it has been a fact, many manufacturers do not
know just what to do and how to do it. That one item would
seem fo answer the subject of this little talk on the necessity
of uniform inspection.

As regards the Code, of course 1 feel that that is the one
logical basis of construction to be universally accepted.  All
our hoilers are inspected whether or not they are to go into a
Code state, to the Code requirements, so that they may have
no fear but what the boiler will be accepted no matter where
it goes. I think a great many manufacturers do the same
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thing. Tt is becoming more and more common for botler
makers to follow that procedure. OF course, such a practice
will undoubtedly increase the cost of the boiler and make it
necessary for more thorough work in the test, and if one keeps
track of the plates and fittings it means more authoritative
work than was necessary before, but in the ¢nd it undoubtedly
pays because all work is safe from the first and according to
the Code.

Now the use of the A S AL E. Code by public officials is,
generally, one of the best things that could happen, rather than
for a state to make up its own code.  Here is one that is gotten
up, formulated through discussion by a large number of men,
men of different opinions, men from different walks of life,
with wvarious experiences. [t seems to me to be so much
broader and so much better than rules that are formulated
in a restricted territory; the application is broad and one that
can hardly be questioned.

It i= a little hard to talk on the necessity for this because it
seems =0 self-evident that there is not very much argument.
The manufacturers in general, 1 believe, are all in favor of
the Code, in favor of the adoption of the Code, and are will-
ing to stand and work for it.

Co-oPERATION 1IN INsPECTION WoRE
S. F. Jeter's paper on “Necessity for Co-operation Between
Insurance Companies and Boiler Inspection Departments”
was given in the February issue, page 46,

Uniform Rules for Low Pressure Boilers
EY F. W. HERENDEEN

The low pressure boiler manufacturers have been together
now as a Wational Association for six years. We have in our
membership about 93 percent of all manufacturers of low
pressure cast iron hoilers and radiators, and we represent
an output of perhaps 85 to 90 percent of the total tonnage.

We have been a firm believer in the American Society of
Mechanical Engineers’ Code,  We believe that it is a construc-
tive code of the highest order, and we have lent our influence
to backing that Code and we have accepted that Code indi-
vidually and collectively as the Code under: which we will
make our boilers. The Code Committee and the American
Uniform Boiler Law Society have gone very far in helping
uniformity of laws.

We believe that the low pressure cast iron boiler built in ac-
cordance with the Code should be free from state inspection
and should not require licenzed firemen to operate it.  We he-
lieve that adequate safety devices should be put on boilers.

To that end we have subscribed a large sum of money for
a number of vears to the research bureau conducted under
the auspices of the American Society of Heating and Ventilat-
ing Engineers because we believe that original research con-
ducted now under the leadership of Professor Scipio and
previously under the leadership of Doctor Allen, who unfor-
tunately died last fall, is a direct movement for progress and
for safety to the great heating industry.

Duties and Possibilities of the National Board of
Boiler Inspectors
BY FRED R. LOW

If vou had been asked six months ago to tell what the eco-
nomic and industrial condition is to-day, or if vou ask to-day
what it is likely to be six months from now, you would only
give a fairly more or less intelligent puess,

I do not suppaose it would prevent a war or stay off a panic,
but it does seem to me that a concise, circumstantial, correct
and up-to-date census of the boiler powers of the country is
an essential feature in an enumeration of the industrial re-
sources of the country,

Ome of the incidental services which I see that your Asso-
ciation can render to the country with little effort and expense
is the providing of such census, because any legislation ought
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to provide that every boiler under vour jurisdiction should be
reported to vou, and all that vou have to provide for is a uni-
form method of record and the bringing together of these uni-
form records in your secretary's office would enable your
Board, when it becomes complete by the adoption of the in-
spection laws by all the states, to keep a complete census of
the boilers of the country—their number, capacity and age and
condition, and up to date.

Another opportunity that impresses me with regard to this
Board is the chance that it will have for raising the
status of boiler inspection and the boiler inspector.

I understand that vou are going to take up the approval of
specific designs and appliances, and there is, of course, a great
gervice to be done in that line.

Another advantage, of course, is the bringing about of uni-
formity of treatment with regard to boilers in existing installa-
tions, In thirty odd vears that 1 have been interested in try-
ing to have boiler legislation adopted, most opposition has
come from men who had their money invested in steam boilers
and who expressed the opinion that they did not want any
political man to come round and condemn their boilers and
put unreasonable restrictions upon them.

If vou can get over to those owners of hoilers the conception
of the boiler inspector in the light of a man full of special
knowledge and training, vou have the problem solved,

Those of us who are interested particularly in the Boiler
Code weleome this movermnent as a means for itz uniformity of
enforcement.  'We have had the advantage in the Boiler Code
Committee of the assistance of a number of state inspec-
tors as members of the Conference Committee, and the Boiler
Code Committee has profited very much by the part which
they have taken in its deliberations,

To those members who habitually attend meetings, the
Board will have less trouble in enforcing the Code than others
less intimately acquainted with it, because they understand the
considerations which have led to the adoption of its pro-
visions which can be administered.

The Code has eventually to stand on its uzefulness and ap-
plicability to the boiler manufacturers of the country, and
vou are the men who are doing the practising and doing the
application. Of course there are a lot of things which have
been spoken of which are more important, and these inci-
dental things which T am sugegesting are things which others
would not talk about, such as uniform acceptability of in-
spection.

GENERAL Discussion

An outline of the discussions dealing with various proh-
lems experienced by members of the Board in pursuing their
inspection duties is given below, The most advantageous
method of reporting these statements is in giving a brief of
each individuals” remarks, and thiz is the form which will
be used.

Mr. B. L. Hemingway, Industrial Accident Commission,
California —California, as you know, has gone through a
strenuous time in the last few months, mainly because users
of boilers object to what we consider would be reasonahble fac-
tors of safetv for existing installations. They would much
prefer to have old lap seam boilers operate on one fixed factor
of safety through their usable life.

The lap seam hoiler is subject to an inherent defect which,
while it does not very frequently manifest itself, is at all
times present. There is no getting away from the fact that
from the day a lap seam hoiler is put in service it begins to
breathe, just as a human being does, and that hreathing action
reverts back to where it parts from the structure.  If the lap
seam boiler could be operated under o constant pressure it
would be just as safe within its limits of percentage as is the
butt strap beiler, but it cannot.

1 personally hope that T can succeed in making my Com-
mission see that the lap seam boiler iz a menace; that while it
is not to be legislated out of exiztence suddenlv or with any

MarcH, 192}

great rush, it should be legislated out gradually, and rwharc
an opportunity to accelerate that elimination eccurs in the
second-hand boiler no effort should be spared to apply that
extra specd to the elimination, especially where the secqnd-
hand boilers constitute less than one percent of all the boilers
in the United States. k

I believe the influence of this body is to be of material help
in establishing uniform rules, so that the interchange of
hoilers hetween states will apply not only to new boilers but
also to used ones,

Mr. W. P, Eales, Travelers Insurance Cmﬂpﬂﬂ}’-—“'rﬁ hﬂ'_-'ﬂ
alwavs been ready to recognize and encourage uniformity in
standardization. 1 make several hundred thousand reports
a vear under fifty-seven varieties of boiler laws, and you can-
not begin to conceive what a problem it is. The American
Society of Mechanical Engineers’ Code looks like the solution
of it. It works very well on boilers in Code states.

Second-hand boilers have gotten on our nerves. 1 think
they are a nuisance, and have told our policvholders so, by
having nothing to do with second-hand beilers. The pur-
chaser of a second-hand boiler generally places the respon-
sibility of that boiler on the insurance company—not only its
safety, but durability.

Unless a man has had actual shop experience he is of
doubtful competence to inspect hoilers. 1 do not mean in the
matter of driving rivets. I mean the fits. It is pretty hard
to get a man that is a competent shop inspector for us to also
he @ competent inspector for the field.

I Lelieve it would he a good thing to have two grades of
certificates for boiler inspection—one for shop men and one
for field men.

One of our men, who is now 37 or 40 vears of age, has put
in 15 vears in a boiler shop, He was the superintendent in
two shops and he has failed on four examinations on hoiler
construction,  He said on the fourth examination he was
asked what he knew of an indicator, and said he never saw
one,

When it comes to examining inspectors, I think that it
would do to examine men as shop inspectors and also as field
inspectors.  We consider the examinations of inspectors as a
eood thing, because it makes them better men.

In Pennsvlvania we have alwayvs emphasized experience—
experience as given in judgment—and practically disregarded
a lot of the theoretical stuff.

Mr. H. G. Baumhart, member, Ohio Board of Baoiler
Rules.—I have heen an inspector for a good many vears. I
am one of the original members of the Ohio Board of Boiler
Rules, and 1 think Ohio was one of the first of the twenty-
three states in the Union to adopt the Code.

We have examined a good many candidates in Ohio. We
use the written examination and also make use of the oral
examination. I have taken the Massachusetts examination
and therefore 1 am familiar with it, and I believe from my
experience in the line of examining applicants or candidates
that neither the oral nor the written is sufficient. I think we
ought to have some of each.

We issue certificates in Ohio to many applicants who never
intend to inspect hoilers, who came there to see if thev could
pass the examination. Now there are others who have re-
ceived certificates of competency who will never make pood
inspectors because they have not the adaptahility, '

I believe, too, it would be a good plan if we could have
two classes of certificates, and yet the subject never occurred
to me until today—until it was brought up. 1 will admit
that T know of many inspectors who are in the field doing
good service—making better inspections than if they were
brought into the shop unexpectedly to pass on an A. 5, M, E.
Cade Loiler.

Then T think, too, that there has heen some unnecessary
criticism made by the field men on Code laws. Now we all
know that rivets in a butt joint are subject to shearing stress,
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If the head of a rivet happens to be pushed over an eighth of
an inch it will not be held up in the shop. Yet it looks like a
blemish, and an inspector in the field finding it has something
to criticize.  Oftentimes criticisms are brought to the atten-
tion of the state authorities as unjust and unnecessary.

Alr. L. E, Connelly, member, Ohio Board of Boiler Rules.—
I would like to see the members of this inspection department
or of the different inspection departments offer suggestions to
the chairman and discusz each one of these suggestions thor-
oughly before taking up any other suggestion.

Now I believe that theze suggestions, to start with, should
be subjects not to be taken up by the A. 5. M. E. Bailer Code,
and in listening to the different speakers here I have made
notes of a few suggestions:

1. Providing some means for enforcing the Boiler Code.

2. Standard stampings.

3. Examination of applicants for competency. They
should be examined orally and also have the written examina-
tion as to whether any credit should be given to an applicant
for experience.

4. The next subject that T had in mind to bring up was
the use of second-hand beilers that are not Code boilers, and
interstate traffic of second-hand boilers that are not Code
boilers,

5.  The next question of whether or not general high pres-
sure piping arrangements and engines should not come under
the jurisdiction of this inspection department.

6. The zixth subject that I would like to offer in the
general discussion would be parts of the A, S. M. E. Boiler
Code that some members here might take exception to and
see whether they can be ironed out and explained in order
that such objections could be removed.

Our greatest opposition. I think, yvou will find throughout
the country iz the various interpretations and the different
regulations that each state and city try to put into effect,

It should be the duty of the National Board of Boiler and
Pressure Vessel Inspectors, by all means, to adopt a pro-
gramme of simplicity, which means efficiency. They should
have a constructive pregramme and do away with the destruc-
tive and uneconomic conditions prevailing throughout the
United States in the enforcement of the inspection law.

Mr. C. 00, Myers, chief inspector of the state of Ohio, then
outlined the organization and work of the boiler inspection
department of that state. An article covering this subject was
published on page 33 of the February issue of Tue BomEer
MakER,

Mr. W. E. Murrayv, Seattle, Wash.: We used to have at
ane time a proviso whereby any boiler inspected by an insur-
ance company was absolutely exempt from our jurisdiction,

This regulation proved disastrous, so we had our ordinance
changed so that the insurance inspector hecame a deputy from
the office and had all the rights and privileges of anv other
deputy, with the exception that his reports must be filed under
an affidavit. Inspectors were warned that the first time they
were caught making affidavits to any report which was not
thoroughly reliable in every way they would be barred from
making inspections in the city of Seattle,

Our inspectors and insurance inspectors have ahsolute
police authority. They make arrests and prosecute without
any delay whatsoever, and T helieve that all inspectors should
be given that authority.

APPOINTMENT OF COMMITTEES

Variouz committees for handling the work of the Board
were appointed, after which the discussion was continued.

Mr. L. E. Connelly, memher, Ohio Board of BEoiler Rules.

Before a hoiler is put into service in Ohio, the owner of
that boiler must secure a state certificate, and when he secures
that state certificate, that particular boiler i stamped with a
state serial number. That gives him authority to use that
boiler. We have now in the state of Ohio some 32,000 hoil-
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ers that are handled by the department. The certificate that
is issued by the state permitting the owner to use a boiler
poes for a period of one vear. At the end of that vear it is
necessary for him to get another certificate, and by means of
a card system at the department in Columbus a record of the
boiler is maintained, Once a vear it is compulzory that a
new certificate be issued, and at the same time an inspection
must be made,

Mr. G. A, O'Rourke, chief engineer, Department of Labor,
New York:  In regard to stamping of boilers, as the chief of
the inspection department of New York, that subject has
come before me many times and my method in administering
the whole law has been, at all times, to bear in mind the law
s0 a5 1o assist business interests in every possible manner and
it iz to be pwisted, if necessary, so that it will never interfere
with them.

There are many manufacturers who do not know at the time
of manufacture where their boilers are going. I have told
them immediately after due consideration that if they are
going to build them all strictly A. 8. M. E. standard T do
not care if the New York State Standard is en it, If they
have an A, 5. M. E. stamp and have a data sheet of that
boiler prepared by the inspector holding a certificate of com-
petency recagnized by the state of New York, whether he was
in New York, Ohio, Pennsylvania or anyv other state which
operates under the A. 5. M. E. Code, it will be perfectly
satisfactory to me.

I then ask them if they will be able to furnish me with a
data sheet to prove that the boiler was built to the A. S, M. E.
Standard. If they are able to furnish me with =such a data
sheet signed by the inspector. I promise to take care of the
New York State Standard. As soon as the data sheet is for-
warded to me and shows that the boiler is A. 5. M. E. Stand-
ard, I' simply notify my inspector to go there and mark it
N. Y. 5. Standard, because I know, and I have a data sheet
proving, that it is A, 5. M. E. Standard., As to the time it
was built, that makes no difference.

Mr. H. A. Baumhart, member, Ohio Board of Boiler Rules.
While our laws state specifically that a boiler has to be
stamped Ohio Standard by the inspector and the builder’s fac-
simile, I do not think we would have any trouble in changing
that in cur Legislature to conform with A. S, M. E. require-
ments. I do not see why the A, 5. M. E. symbol and the
huilder's facsimile and his serial number would not he suffi-
cient on any boiler, and when he sells that hoiler let the data
sheet follow the haoiler. Let the man who has the hoiler pro-
duce that data sheet to the inspector who makes the inspection,
let him check the data with the stamping on the boiler—with
the A, 8. M. E. or National Board symbol, or whatever it hap-
pens to be—and the only thing then to be determined is
whether the inspector who made the inspection is qualified by
the uniform examination of the Board to make the inspection.

The general discussion was continued by the members
through the remainder of the afternoon and evening sessions,

Thursday the Boiler Code Committee of the A, S. M. E.
held the regular meeting for discussing matters pertaining to
the Ccde.  Members of the National Board took part in the
deliberations.

Friday the permanent organization of the Board was com-
pleted and the constitution and by-laws accepted.

OFrFicERs ELECTED

Joseph F. Scott, of New Jersey, was continued as chair-
man and C. O. Myers, of Ohio, as secretary-treasurer. R. L.
Hemingway, of California, was elected vice-chairman in place
of James Neil, who has left the inspection service for the
Bureau of Mines, and William E, Murray, of Seattle, Wash,
to t!:e newly created office of statistician.  Charles E. G-:rrt:m:
chairman of the American Uniform Beiler Law Society
and F. R. Low, editor of Power, were elected ]mnnrurrt:
members, '
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Staybolt and Stud Driver and Remover
EY F. OSBOURNE
It is the practice in some railroad shops to square the ends
of stavbolts for the purpose of driving with a box wrench or
chuck driven by an air motor. This means that staybolts
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Tools for Driving Studs and Staybolts Without Squared Ends

have to be squared in a forging machine or by some other
method. The use of the devices illustrated eliminates the need
for squared ends, thus saving a considerable amount of time
and labor. The stavbolt driver will drive l-inch, 1 1/16-
inch and 1%4-inch stavbolts. If a bolt does not fit properly it
can be taken out with this driver by moving the eccentric steel
jaw to grip the holt, then reversing the motor,

Part of the stavbolt driver is made hexagonal to fit a wrench
and the other part is made a standard Morse taper to suit an
air motor spindle. To use a stud driver or remover, the de-
vice is made up without a Morse taper shank and has a hole
bored through the driver. This will allow the eccentric jaw
to grip any part of the stud and a wrench may be used. The
stud driver shown will drive in or will remove old studs 3
inch, 7§ inch, 1 inch and 114 inches in diameter.

Eliminating the Smoke Nuisance and
Conserving Fuel

Two hillions can he added to the nation’s wealth and the
smokeless city achieved if coal waste, called mediaeval and in-
excusable, is checked by municipalities, according to a state-
ment of the Committee on Information and Service of the
American Society of Mechanical Engineers’ Fuel Section,

Advance of engineering science and high prices of domestic
and industrial coal and gas challenge the municipalities to
put a stop to this mediaeval way of using raw coal.  Bitu-
minous coal even of poor grades can be distilled at low tem-
perature and vield fertilizer and ammonia, henzol, a superior
substitute for gasoline, tar, a basis of most of our dyves, medi-
cines, chemicals and perfumes and surplus of gas.

After these commoditics are extracted, 1,400 pounds of
smokeless, dustless, odorless and tough artificial anthracite
are left out of every short ton of raw coal.

If the 400 million tons of coal annually burned in this
country is so treated, the following products will be obtained :
1,200,000,000,000 cubic feet of fuel gas; 4,000,000 tons of
ammaonia sulphate; 1,000 000000 gallons of crude benzol,
3,600,000,000 zallons of tar, and 283,000,000 tons of arti-
ficial anthracite. The use value of all these commodities will
be nearly four Lillion dallars instead of two billions' worth of
raw coal, Thus about two billion dollars could be added to
our national wealth in the form of wages and profits.

Private concerns are slow to realize all these advantages
because of the need of large investments and new franchises.
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Municipalities, Ly underwriting such integrated multiple-
production plants, can serve the urban and suburban popula-
tion with enormous economy by offering smokeless coal for
domestic and industrial purposes; gas pre-eminently suitable
for cooking, heating and lighting under mantles; tar for road
surfacing, waterproofing, roofing, etc., and for chemical in-
dustries; benzol for automobiles and trucks; fertilizer for
nearby farms, and ammonia for ice plants, cleaning, hospitals,
et

The smokeless city will thus be achieved. At the same time
large sums now spent for smoke abatement will be saved, as
well as gas, oil and gasoline, and the price of coal and gas
can be materially cheapened. District heating, electric serv-
ice, power for trollevs and buses can be similarly included in
thiz comprehensive plan of organizing cities to conserve our
foundation of wealth—{fuel.

Repairing Superheater Units”

Superheater units become worn at the front end between
the bends and the ball joints. After considerable study and
trial it was found that the best method of repair is first to
determine if unit is worn through to cause a failure, or so that
they will not last until another shopping. If theyv pass this
inspection, then apply a hydrostatic test of cold water up to
400 pounds.  While under this pressure the inspector should
hammer test parts which show corrosion, especially around the
return bend. If the return bends leak and are worn too

s
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Method of Renewing Ends for Superheater Unie—A. T. & 5. F.

hadly they can be repaired by acetylene welding.
there are two ways to repair them economically,

On the old style units the tubes can be cut off with acety-
lene next to the bend, rethreaded and new bends upplie;:l.
The new units should be cut off at the return bend with
acetylene on an angle of 45 degrees, and then by the aid of two
air cvlinders, with the jaws facing each other, press the ends
of the unit, heated to a cherry red, together to form a bend.
Then weld the tubes together, using plenty of material to
reinforce them on the flat surface and on the end of the hend.
After this iz done, again apply 400 pounds hydrostatic pres-
sure and hammer test.

To repair the ball joint ends of units they should be cut
off back of the bend, say five to eight inches, with acetvlene
gas and then bLelled out to half the thickness of the tube,
back 15% inches, To make the new ends, the balls are forged
on each end of a picce of tubing. This is done in two opera-
tions of the forging machine. After being forged the hall
joint is turned on a turret lathe and the tube is cut to what-
ever length is desired, the end being turned to fit the hall end
of the tube. These new ends can be made 50 or 100 at a time,
machined, ready to apply, and can be distributed to round-
houses or other than main shops, which will save considerable
time in getting power into service.  After the new end is
ready it can be welded by acetylene in a few minutes. The
400-pound  hydrostatic pressure should then be applied to

If waorn,

 ® Paper read at the September meeting of the General Foremen's Assa-
ciation, at Chicago, by W, L. Jury, chairman of special investigating com-
mittee,
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Beoiler Plant i Lace Mill, Avesnes, France, as 1 Was Before Recon-
struction Period

test the unit. After unit is tested, band should be appligd and
spot welded on each side by the electric or acetvlene process
to keep the band from slipping. This need not he over 3%
inch in diameter and Y4 inch high.

To get the best results in reapplving superheater units to
header, the ball joints should be thoroughly cleaned and pol-
ished with emery claoth. The joint should then be tried with a
standard gage, and if found to be out, should be ground with
2 mixture of o1l and cut steel, using a soft metal grinding
form and a small air motor. If jointz are badly damaged
they should be trued up with a milling cutter and then ground
with oil and cut steel. The joint= on the header casting
should be thoroughly inspected, and if found to need machin-
ing a milling tool opposite to the one used on ball joint should
be used and then ground with oil and cut steel, using a form
the same shape as the milling tool. Slots in the superheater
header should be carefully inspected to see that thev are free
from sand or scale and have a square surface, and that the
bolt heads are square, so that there will be no chance of the
bolts slipping.  Threads on the bolts should be carefully ex-
amined, and if found to be elangated they should not be used.
Steel bolts with strength of not less than 74000 pounds
should be used. After superheaters are applied they should
be pumped to the steam pressure of the hoiler and thoroughly
inspected to see that all joints are tight.

MEeTrops ExrLovep o THE “Bic Four™

Two plants are used for the repairing of superheater units.
The plant in the machine shop consists of a reservoir 30
inches by 36 inches which contains two-thirds water and one-
third air when charged for service. There is a hydrostatic
pump and gage in connection with this reservaoir and a seal-
ing cyvlinder used for sealing the ends of units when testing.
A three-way valve having seven ports iz specially desiz-ed to
complete the entire operation of testing by three movements
or positions.  These positions of the valve admit air to the
unit from the main reservoir to charge and seal the unit; this
iz the first step taken in this operation. The next is lap
position, which is alzo the exhaust position, and the other
position 1% known as water position.

The sealing cvlinder is specially designed to scal both ends
of the unit and form an unrestricted communication hetween
the main reservoir and atmosphere at the lower end of the
operating valve. It is provided with a “T" head piston,
hollowed out to slip over each unit, coming in contact with
the hack of the unit head, bringing it against the rubber in-
sertion in the bottom head of the cylinder. The operation is
as follows:

Air 1= admitted to the unit by placing operating valve in

The Same Boiler Plant Shortly After the Nl
and i (Jprra.t'mn

Had Been Rebuilt

“air” position, the air passing from the main air supply
through the operating valve, the unit and into the main reser-
voir.  As the air passes through the sealing cylinder the piston
i5 raised by air pressure and seals the unit to the cylinder.
Pressure is allowed to accumulate in the main reservoir and
unit. The operating valve is then placed in the water position
and the exhaust valve under the operating valve opened, al-
lowing air from the unit to escape to the atmosphere. The
air pressure in the main reservoir forces water into the unit
when the air is released. When water shows at the exhaust
port it is then closed and the hvdrostatic pump applies 350
pounds pressure.  To release the water from the unit, the
operating valve is placed in the air position, the valve on the
main reservoir is opened to allow the pressure to escape and
air from the line drives the water back into the main reservair,
leaving the unit free from water.  Air from main line is then
closed, the exhaust valve opened and unit unszealed.

For repair of units which are bent, at the u]mpc;:it:r end of
this unit table are two air cvlinders placed vertically, oe
placed owver the other, but having separate pistons, The
upper cvlinder is provided with a continuous piston, travel-
ing through both heads, and 15 used as a ram to give the hot-
tom cylinder a blow when the air prezsure in the lower cvlin-
der is insufficient to straighten the bend in the unit.  The
lower cylinder also haz a double end piston that gives the up-
per cvlinder contact outside of the cylinder. The lower cyl-
inder is used as a squeeze to straighten all four lines of the
unit pipes at one time, these lines being separated by zheet
metal shims laid heorizontally and vertically, adjusted near
the point where the piston of the cvlinder comes in contact
with the unit, properly spacing the four lines of pipe.

If leaks develop under hydrostatic test, theso leaks are
thoroughly sand blasted, removing all carbon and seale, and
the leak iz repaired with the acetylene torch,

A portable testing outfit is provided that can be taken to
places throughout the shop where units have been removed
for testing and grinding only, On either of these plants the
actual time taken for testing a unit is not over two minutes.

In the heavy repair plant, located 1 the boiler shop, there
iz a forging machine, with suitable dies for renewing the re-
turn hends, and a similar testing plant to the one mentioned
above. There are also metal cutting saws for sawing off de-
fective return bends, a =and blasting Jevice for removing all
foreign matter from the ends of the units, and a reaming de-
vice for reaming the ball ends of the units to the proper radius,
preparing them for grinding.

From past experience it has not been peofitable to use
header holts with a tensile strength less than 74 000 pounds,

hese bolts are tested for elongation by gaging the thread.
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The first superheater equipment was applied in July, 1911,
and it is impossible to give the average life of units, as the
first omes applied are still in service.  Units are not scrapped
due to loss of weight. The use of micrometer calipers has
indicated that the deterioration of the unit is very uniform,
there being scarcely any variation between the front end and
back end of unit. The most common failures are right at the
end of unit where it comes in contact with cinders, and where
it is subjected to the greatest temperature, When renewing re-
turn bends, enly enough is cut off to renew the bend, It is
not necessary to make any sacrifice in the length of tubing be-
cause of the deteriorated condition of that part of the unit,

The report was prepared by the following committee;
W. L, Jury (A. T. & 5. F.), chairman; J. E. Stone ({Sou.
Pac.), |. Martin (Big Four), E. P. McDonald (Sou. Pac.),
and C. L. Walters {Gt. Nor.).

Discussiow

There was considerable discussion of the methods of tak-
ing care of header joints. While much of this dealt with
the ball and cone joint, it developed that a number of roads
still use only the ball socket joint in the header. In the dis-
cussion on methods of grinding the ball and cone joints, a
question was raised as to the necessity of grinding this type
of joint, since it is ¢vident that the ball has a line joint in
the header.  With the ball drawn up tight, thiz is bound to
crease the joint, and a great deal of care in grinding seems
unnecessary. It has actually been found unnecessary to
grind the joints more than just to clean them up. On the
Grand Trunk, where this practice has been followed, only
two unitz have been found to leak out of 800 tested, This
experience has confirmed the belief that it does not pay to
test the units on the erecting floor, as the few leaks that de-
velop on the hydrostatic tests can then be touched up without
much trouble, Others considered the floor test desirable,
however, for the sake of safetv and to detect leaks in the back
end of the units, which, should they develop under hydro-
static tests, might make necessary the removal of several units
in order to get at the defective one.

Attention was also given to the application of the units in
the superheater flues, some members considering improper
application as the greatest source of leaky joints, and there-
fare that attention to the fit of the unit in the tube and to the
location of the header, which must be properly lined up with
respect to the tube sheet, is of greater importance than atten-
tion to the joint itself. Trouble has also been caused by the
accumulation of corrosion on the surfaces of the slots in the
header, the. crushing of which causes the joints to loosen up
and leak.

The Locomotive Repair Shop the Key to
the Transportation Problem

One reason our railroads find it difficult to cope with the
traffic requirements of the country is that they lack locomo-
tives. During pre-war vears, American railroads acquired
approximately 3,000 new locomotives annually. In 1917 and
1918 the number acquired each vear was less than 2,500, and
in 1919 the three leading locomative-building companies con-
structed lezs than 1,000 locometives for the standard gage
steam railroads in the United States.  These companies sup-
ply at least 73 percent of all the locomotives used on such
reads, and their figures indicate a shortage at the present time
of more than 2300 locomoiives. The railroads acquired
during 1920 about 1.200 new locomotives at a cost of more
than $100,000,000, so that even this vear there will he a
shortage of new locomaotives as compared with pre-war fizures,
and because of this shortage more service must be obtained
frem the locometives now available,
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There are several ways in which this can be accomplished,
but the most important is that the locomatives now in use be
kept in first-class condition through efficiently managed and
well equipped repair shops. It is fully as important that the
railecads appropriate some of their millions for new and up-
te-date equipment for their repair shops as for new locomo-
tives. If the latter are not kept in service with a minimum
loss of time due to hreakdowns the available motive power
will not increase in proportion to the outlay,

A locomative held in the repair shop longer than absolutely
necessary because of lack of proper machine tool equipment
represents a double loss—one on the investment, earning
nothing, another on the shipments which may be held up in
the plants waiting for the material. Evidently the repair shop
is the key to the situation. .

Meeting of American Boiler Manufacturers’
Association

The second of the special meetings of the American Boiler
Manufacturers’ Association since the 1920 convention was
held at the Hollenden Hotel, Cleveland, on Tuesday, Febru-
ary 22, The attendance included about sixty of the associa-
tion members. The committee reports and discussions oc-
cupied the morning session. Important matters were brought
out in the reports of the commercial committee covering the
stundardization of specifications for setting horizontal return
tubular and watertube hoilers, etc. Special attention was
given to the report of Charles E. Gorton, chairman of the
Uniform Boiler Law Society on the recent convention of the
National Board of Boiler and Pressure Vessel Inspectors held
in Detroit.  The executive committee of the American Boiler
Manufacturers’ Association prepared a resolution commend-
ing the plans of the National Board for bringing about the
simplification of stamping, registration and inspection of
boilers and the standardization of requirements, examina-
tions and certificates for inspectors and for promoting the
uniform interpretations of the Boiler Code.

A, F. Lazarus, of the United States Chamber of Commerce,
delivered an address on “Overhead Expense.” This matter
has alwavs been one of very great interest to the manufacturers
and is especially important now when readjustments are he-
ing made in every industry. John D. Strain, secretary of the
American Plan Association of Cleveland, addressed the asso-
ciation upon the subject of “The Open Shop.”

The policy of the asscciation in the matter of purchasing
current for the operation of the shops of member companies
was discussed in connection with a communication from the
Waorcester Electric Light Company’s power department. The
sentiment prevailed that every power user in the interest of
efficiency and out of justice to the ultimate user of his prod-
ucts should obtain the power for lighting his plant and operat-
ing his equipment from the most economical source possible.
In a plant where a considerable amount of exhaust steam is
necessary for heating and other purposes in various manufac-
turing processes, the individual power station can he operated
successfully. In any case, where it is advisable to fFenerate
power in a plant. fuel consumption and operating labor should
be cut down by the installation of a model power plant.

The policy of the association has alwavs been to co-
operate with the Boiler Code Committee of the American
Sceiety of Mechanical Engineers, and provisions were made
at this meeting to work even more closely with the committee
in the matter of interpretations and revisions of the Code, as
well as to tolerances in its enforcement.

A vaote of sympathy was extended to J. D, Duggers, of the
Kewanee Hoiler Company, on account of his recent physical
disalility, and votes of thanks were passed for the 5F'E-:1kl‘f5-

The annual meeting will be held at Bedford Springs, Pa.
June 20-22. i 3
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Reports from the secretary's office of the Master Boiler
Makers" Association indicate that practically every mem-
ber of the Association has made arranpements to attend the
convention to be held this year at the Planters Hotel, St.
Louis, May 23-26.

Although the programme is not yet complete, it will in-
clude a very thorough review of oxy-acetylene and electric
welding, as used in the railroad shops throughout the coun-
trv. The committee appointed at the 1920 convention to
investizate the practice of the most important railroad shops
in this connection has gone into the matter exhaustively and
the results brought out in the report, together with the dis-
cussions on the subject, will aid materially in determining
the future status of  autogencus welding,  Another matter
that will be discussed is the treatment of feed water.

The Supply Men’s Association is making arrangements
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to have one of the most complete serics of exhibits at the
convention ever provided for the inspection of the members
of the Association. This feature was badly missed last year,
but the omission will be more than compensated by the
dizplay of equipment at this convention.

A recent report by E. D, Gardner of the Department of
Commerce, Burcau of Mines, on high pressure compressed
air line explosions sugpests certain precautions in the mainte-
nance of compressors, which may well be followed wherever
air is used in high and low pressure service.

An explosive mixture of vaporized oil and air coming in
contact with deposited carbon in the
pressor where it is raised to the ignition point, is probably
responsible for the majority of airline explosions.  The
proper adjustment of compressors is vitally important in
keeping the temperature of the air in the line helow the
danger point.

cylinder of a com-

Leaky valves are dangerous in that air, having
been compressed in the last stage cylinder and raized to a
high temperature, might be drawn back through an improp-
erly seated discharge valve and recompressed with the pos-
sibility of a further rise in temperature sufficient to vaporize
the lubricating oil. An inefficient oil trap may become a
source of danger by permitting an unusually large amount
of oil to enter the pipe lines with the air.

To prevent explosions in air lines high grade lubricating
oils should be used in compressors to eliminate carbon forma-
tions. In addition the compressor valves and intercooling
syvstem should be maintained in good order at all times.
Care should be taken that only fresh air is drawn through
the intake of the compressor,

The work of the A. 5. M. E. Boiler Code Committee, and
of the Uniform Boiler Law Society, in standardizing boiler
construction requirements throughout the country, will be
greatlv facilitated by the support of the members of the
National Board of Boiler Inspectors. In addition to promaot-
ing the work of the Code, other benefits to the industry
will result as soon as the Board is functioning properly.

With the new order of inspection, boilers coming under
the jurisdiction of members of the Board will be reported
to the secretary’s office and recorded. The next logical step
is for a permanent record to be maintained as part of the
routine of this office.  Such a running report of the condi-
tion of power equipment in the country will prove invaluable

determining our industrial resources,

The standard stamping of boilers will, undoubtedly, be
one of the first objects of the Board in order to eliminate the
confusion attending the present system of stamping a hoiler
for every state in which it may be used. Under this ar-
rangement, manufacturers will have the satisfaction of know-
ing that once accepted by the inspection department of a
state enforcing the A, 5. M. E, Code, a boiler will be equally
acceptable wherever the jurisdiction of the Code extends.

One proposed function of the Board is the approval of
specific boiler designs. When these have been passed on
favorably by the members, such designs will hecome standard
in Code states,

The attainment of and the standardization
of requirements for boiler inspectors, will fully justify the
formation of the National Board of Ir1-'.{u_-.-[|_.rh_

these ohjects,



Engineering Specialties for Boiler Making

New Tools, Machinery, Appliances and Supplies for
the Boiler Shop and Improved Fittings for Boilers

Details of New Semi-Automatic Spacing Table

The semi-automatic spacing table buile by the Cleveland
Punch & Shear Works Company, Cleveland, Ohio, embodics
new features,  The machine is adaptabie to either
vertical open gap punches or multiple punches and can !
ther

several
i
used for plates, angles, beams, girders, channels or
structural shapes,

While the machine illustrated has a runway of 100 feet
and a movable talile to handle material up to 50 feet long, it
can be furnished in length: to suit requirements.  Provision
iz made for adding additional units to the runway and table
should it be necessary to do so at some future time.

The table moves on rollers of large diameter and is pro
pelled by a rack and pinion on each side. An adjustable
tie casting is provided for each end of the movable table,
which is adjustable to take minimum and maximum length
materials. The tie castings are fitted with improved clamps
for gripping various stvles and kinds of material. The
clamps are so designed that punched material can be released
and the table returned for loading, This permits of unload-
ing and loading going on at the same time, The construc-
tion of the table is such that material may be fed through the
machine from left to right or right to left as shop conditions
permit. Strippers and gags may be placed on either side of
the machine.

The rollers which support the material are counterbalanced
by weights and have an adjustment of 24 inches from the top
of the dies so that material ranging from F!-'I._I.t{'-'- to 24-inch
beams can be handled.  The rollers are raised and lowered
through rack and gear segment by hand., The material sup-
porting rollers may be so adjusted that all material will ride
clear of the dies to eliminate friction.  When the rollers have
been set to the desired level they are securely locked in posi-

tion by means of jaws located at the extreme end of the run-
way, The lever for lockine and releasing this device is lp-
cated close to the levers for raising and lowering the rollers.
'rovision is made to take up the clearance allowed between
the dies and material when the punch is in operation. Springs
lecated near the locking device act as a cushion when the
punches force material down on the dies. This spring cushion
also absorbs the shock when material is loaded onto the table.

Continuous rollers are provided at intervals for the con-
venient setting up of angles when being punched in multiple.
When these plate-supporting rollers are in their topmest posi-
tion for the punching of plates they extend above the mov-
able table, so that plates wider than the table and equal to
the throat depth of the machine may be punched. When this
width of material is punched it is necessarv to unload before
the table can be run backward for a new load. Adjustable
roller guides are provided just ahead of the die sockets so as
to correctly gage angles as they pass under the punches.

The movable table is propelled by a motor through double
friction clutches and is controlled Ly push buttons, For ob-
taining the correct pitch or spacing of holes a notched bar or
adjustable stops may be uwsed. In feeding the material
through the machine a friction clutch lever is thrown forward.
To start the material on its way, the operator releases the stop
pin which starts the motor. He then allows the pin to ride
along the edge of the notched bar until a notch is reached, at
which point the stop pin shoots into the notch, pushing the
top button, which brakes the circuit and dynamically brakes
the material, bringing the table to a stop. If the notched bar
has not quite reached the stop pin when the motor has come
to rest, due to the varving load on the table, an additional
push butten iz provided for “inching,” which allows the
cperator to move the table fractionally as desired. When the

Semi-Automabe Spacing Table Adapted 1o Wertical Open Gap Punches or Multiple Punches
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material is finished, the friction clutch lever is reversed, and
by pulling out the stop pin the table travels back at high
speed.

The feeding speed has been figured at 10 feet per minute,
and the quick return at 33 feet per minute.

Brush Attachment for Electric Grinder

The Independent Pneumatic Tool Company, Chicago, T11.,
has produced a special Thor Rotary wire brush for use on the
No. 71 portable pneumatic grinder and No. 6 electric grinder.
The brush attachment makes two tools in one, because the
Nuo. 71 grinder can be used with an emery wheel, and with
very few changes the brush attachment can be added. The
brush which is attached to the No. 6 electric grinder is
smaller, because of a higher number of revolutions per min-
ute, and requires a few attachments not necessary on the No.
71 pneumatic grinder.

The wires of the brush are all of equal length, interchange-
able, and are made of specially treated steel. The concave
wood back, which in turn is fitted inside a metal cover, se-
cures the brushes in position, which also permits of tapered
ends or working surface, allowing the wires to bend under
pressure without breaking. The brushes are useful for re-
moving paint, rust, scale, grit, dirt, sand, etc.

Parallel Ruling Attachment for Drawing
Boards

The New York Blue Print Paper Company, 102 Reade
Street, New York, manufacturers of drawing and tracing
papers and drafting room equipment, has developed a par-
allel ruling attachment which may be applied to any draw-
ing board, large or small, with the complete elimination
of cords or wires on the surface of the board. Similar
cards are also done away with on the under side of the board
together with the metal parts which have been necessary to
give the straight edge the required accuracy in producing
parallel lines.

The Precize parallel attachment consists of a double pulley
plate, a plate with two small pulleys which are fastened at
either end of the straight edge and four metal brackets to

Precise Parallel Ruling Attachment
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Crane Cage With Panel Open, Showing Control Parts and Closed as
Cage Appears in Operation

which the cords are attached and a small grip to hold the
cords firmly. The combined weight of the attachment parts
is about two ounces.

Controller and Crane Control Parts Inclosed in
New Cab

A new tvpe safety crane cage has been produced by the
Pawling & Harnischfeger Company, Milwaukee, Wis. Ex-
posed knife switches, magnetic control parts and resistors have
been inclosed to eliminate danger to the operator.  In previous
Pawling & Harnischfeger crane cages a false bottom in the
cab was provided for the resistors, but in the new cage, with
front lever control, the entire controller equipment and crane
carrving parts have been inclosed without interfering with the
efficiency of the contral, The levers, which operate radially
{backward and forward) are placed at the front of the cage
and allow the operator to have an unchstructed view of the
floor and of the crane hook,

The main knife switch iz operated from the exterior of the
cabinet by means of handles shown on the top of the right-
hand doors in the accompanying illustrations. When the
hinge doors of the cabinet are opened, all parts are exposed
for inspection and adjustment, while the wiring on the rear
of the board is accessible by the removal of a steel panel. The
new cage was given a vear's trial on various cranes before its
final standardization for Pawling & Harnischfeger cranes.

BUSINESS NOTES

The Kev Boiler Equipment Company has moved its general
offices to 27th and McCausland avenue, East St. Louis, T11.

The firm of John Mohr & Sons has conzolidated the Chi-
cago and South Chicago works with the seneral offices at 96th
street and Calumet River, South Chicago.

The Connecticut Marine Boiler Works, Bridgeport, Conn.,
i= mow located at 62 Kossuth street. The company formerly
was located at the foot of Pembroke street.

The Pittshurgh office of the Independent Pneumatic Tocl
Cempany was moved on February 26 from the old address,
1208 Farmers Bank building, to 718 Bessemer building,
Pittsburgh, Pa.

The Vulcan Soot Cleaner Company, Du Bois, Pa., has an-
nounced the appointment of G. L. Simonds as vice-president
in charge of Western sales, with headquarters at 828 Trans-
portation building, Chicago, I11., succeeding the Ernest E.
Lee Company.
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Questions and Answers for Boiler Makers

Information for Those Who Design, Construct, Erect, In-
spect and Repair Boilers—Practical Boiler Shop Problems

CONDUCTED BY C. BE. LINDSTROM

This department is open to subscribers of THE BoiLer
Maxer for the purpose of helping those who desire assist-
ance on practical beiler shop problems. Al quéstions should
be definitely stated and clearly written in ink, or typewritten,
on one side of the paper, and sketches furnished if necessary.

Address your communication to the Editor of the Question
and Answer Departueent of Tre BotLer Maker, 6 East 39k
Street, New Vork City.

Oval Pipe Lavout

.—Would you please show me how to make the drawings o get the
connection points and also to lay out the pattern for an oval pipe to be
placed on a 42-inch drom and having a pitch 8 aneches per foor? W. F

A —Owing to the shape of thiz connection the triangula-
tion method is used in laying off the pattern. Draw an end
and side elevation, using the profiles of the upper and lower
bases of the branch pipe and arrange them in the positions
as shown. Both profiles are drawn at right angles to the axis
of the branch pipe. The side view shows that the upper sec-
tion of the pipe is cut off at right angles to its axis. The pro-
file section for both top and bottom are of a wash boiler pat-
tern. In the end view this upper section is foreshortened and
its outline is established by projecting the points 1-2-3-a of
the side view to intersect vertical lines drawn from the profile
of the end view. Locate the profile of the lower base in the
end view and divide its outline into a number of parts as
shown. Project these points to intersect the circle which
represents a view of the duct. The next step is to find the
shape of the miter line side view. On the axis 1-1 of this view
draw a section of the profile 4. Extend projectors from the
points 1-2-3 parallel with axis 1-1 to intersect the horizontal
lines drawn from the points on the circle end view. Through
the points 1-2-3 on the miter draw in the miter outline. Con-
nect the points 1-1-2-2-3-3, ¢tc., of the branch with solid lines
and 1-2, 2-3, 3-a with dotted lines. Do this in both views.

TriaNcLE Lavour

The triangles are the means for getting the true lengths of
the lines used in the pattern development. The respective
heights for these triangles are taken from the side view and
the hases from the end view, As all constructions for this
work show the projection in the side view and in addition the
numerical references, it is not necezsary to describe the steps
in drawing the triangles.

Before the pattern can be laid off it is required to show the
true shape of the opening in the cylinder pattern for the in-
tersection hetween cylinder and branch pipe. This view is
developed to the left of the end wiew. Transfer the arc
lengths of the circle, end view locating points 1-2-3-a, at
right angles to M-N, and through these points draw the con-
struction lines shown. Transfer the distances [, m, n, o, p, q
and r from the side view, locating them in the pattern of the
opening as indicated. The arc lengths in this view hetween
the pointz on the curved outline are used in the pattern layout.

PaTtTERN DEVELOPMENT
In this case the seam is brought on the outer flat section of
the branch. A vertical line a-a equal to g-a of the side view
is drawn first. From a at the top lay off the width of the flat
side, thus locating points 3-3.  Set the dividers to the arc
length between [-n of the opening and with @ in the pattern

draw arcs.  With the trammels set to 3-3 of the triangles and
with points 3 at the top of the pattern as centers draw arcs to
cut the arcs drawn from point 4. Continue in this manner,
using the arc lengths of the upper base of the outline of the
opening in the cylinder and the diagonals of the triangles,
Az all lines are numbered, which is advisable in work of this
kind, no confusion should arise in following the steps in the
layout. Only a small number of points and lines are used in
this problem, but better results will be had by increasing them
as the amount of error in arc and diagonal line lengths is re-
duced by doing so.

Scalene Cone Development

O.—Kindly show me the best method of laying out the eccentric cone
shown in Fig. 1. H. B.

A.—Lay off a plan and elevation. Divide the circle repre-
senting the base iglm any numier of equal parts. Project the

D
Fig. 1.—Pattern, Elevation and Plan of Eccentric Cone

points 2-3-4-5 and 6 to the base in the elevation and draw in
the radial lines. At right angles to the centerline M-N draw
lines 2-b, 3-¢, 4-d, 5-¢ and 6-f. Do the same from the upper
base, locating points &', ¢, d', €, etc. The radial lines 3-b,
M-, M-d, etc., are used in the pattern layout, as these are all
shown in their true length.

PATTERN DEVELOPMENT
~ Draw a centerline M-A-C equal to M-C of the elevation.
Set the trammels to M-b of the elevation, and with point A of
the pattern as a center draw an arc each side of the centerline,
With point ¢ of the pattern as a center and C-2 of the plan as
a radiuz draw an arc, thus locating point b, Continue in this
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way, using the radials M-¢, M-d. M-c., M-f and M-1) and the
arc lengths of the plan until the lower base has been devel.
oped. Draw in the radial lines of the pattern.  Transfer the
radials M-A, M-V, M-, etc., of the elevation, locating them
on their respective lines in the pattern,

Boiler Repairs and Welding

LL—1 bhave & few questions 1 would like answered. The first is about a
ratch oo a horizontal return tubular botler, as shown in Fig, 1 am a
Eﬂl-'lﬂh'. boiler maker in the game, but never saw such a patch put an a bailer
efore. 1 asked an old boiler maker the reason and he said he did not
know, only it was right. I have heard of potting on half-round patches and
round ones, bur never heard of one like this.  If i s all rght, why not
make it 12 inches wide on both ends instead of 12 inches and 6 inches?
Suppose, for instance, we wanted to weld the patch, could it be done?
If st could, it would save quite a little labor, and if it cannot, what j= the
reazon ¥ Welding in a Arebox in an opright boeiler i3 allowed, so why should
not the process be permitted here®

Fig. 2 shows a patch holt on a locomotive boiler.  How would you drill
the mouthpiece w put in patch balts?  Would the oatside one be much bigger
than the nside, and how can you deaw the plates ap tight ?

~The next question is on tube welding. T have heard a lot of engineers
diseuss this question, Id tube 15 cot off ahaut 10 or 12 inches and
a new length added on, 1 ha an told to use af least ome-thied mew toles
and two-thirds of the re-ende ihes e retuling an upright hoiler,

Which is the best method of welding this kind of work
welding, electric welding or the furnace welding?

A—In patching boilers it is the practice to make the
patches so that the seams are diagonally across the hoiler
section, This is done for the reason that the joint is much
stronger than when placed horizontally, The effective effi-
ciency of a horizontal (longitudinal) seam is only one-half
the efficiency of a circumferential seam of the same kind:

XY -4
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Fig. |.—Repair Patch for Horizontal Rern Tubular Boiler

therefore, diagonal seams are more efficient than horizontal
Sedms.

You have not shown in vour sketch Fig. 1 how the patch is
ta be placed on the shell, but it would be better and safer to
make the patch oval in shape, if possible. There appeared in
the Questions and Answers columns recently a complete dis-
cussion on boiler patches. Read the article carefully,

Patches can be welded satisfactorily, and in railroad prac-
tice it 15 often done on fireboxes.  Such patches, however, are
staved so that the pressure is carried practically by the stays.

[-ans

Fig. 2.—Muethod of Drilling Firedeor Laps for Patch Bolis

It would not be advisable in high pressure work to weld in
patches without staying.

In uwsing patch bolts, drill through the two overlapping
plates.  Tap the inner lap and countersink the outer lap. By
screwing in the patch bolt, the threaded part draws the head
of the bolt down into its countersunk seat, thus drawing the
plates up tight.

Welding, whether by hand, as in blacksmithing, electric or
gas methods, cannot produce joints of the same strength as
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the original metal. A good weld depends on the operator
making it and the proper kind of materials, Re-ended tubes
praperly welded are safe to use again at the pressure applied
cn the boiler. The furnace method of re-ending tubes has
proven practical and employed for years. The electric method
is heing used and has also proven satisfactory. Which is the
hetter is a matter that will require time and use to decide.

Plate Calculations and Camber Layout for
Slight Taper

. —Kindly answer the following questions: What i3 the best manner
ar best practice in locating the camber line on a cylindrical tank: also, is
three times the thickness of iron accurate in allowing one ring to slip over
another that is to make the connection between them? Please give me a
ek and accurate method for layving out a dished still head.  The still head
i3 supposed to have a dish 6 inches at center of head.  This head i3 12 feet
autside diameter and is o be made in two parts.  Give me a method of lay-
ing out this huad in one part; give me a quick :m!d accurate method of lay
mE out & ring 1o slip over another—say a stack ring, We will assume that
the ring is 4215 inches neutral diameter and & feet long }-inch plate, 11/16.
inch holes, 214 inches diameter in seam and 255 inches on roundahont, 13-
inch lap all around. w. I K,

A.—There are several methods of laying off the camber
line in the pattern for tapering objects.  In light stack work
where the sections are telescopic—that is, each section has a
small and large end, no allowance need be made for the cam-
ber, as the ends can be drawn in suffi-
ciently for riveting. But if heavy
plate is used the camber must be laid
off and the rivet holes marked on
this line. For most practical pur-
poses the method shown for Fig. 1
can be used.  In this case three sec-
tions of abed are laid off as shown
in Fig, 2. Transfer the section afed
directly from Fig. 1, taken on the neu-
tral layer of the plate. Through the
points a, b, ab draw a curved line
with the usze of a batten or a pliable
stick of good quality. Do the same
at the large end and extend these
curved lines beyond the points a-e-
b-d. From the center line x-y, and
with a traveling wheel, measure off
the stretchout for the top and hottom.

Some layerouts work from the neu-
tral layer of the plate in making cal-
culations and developments for heavr
plate work. Others in calculating for
the stretchout of a ring that fits over
another multiply the inside diameter by 3.1416 and add
three times the plate thickness for take-up in rolling. Some

Fig. |.—Laying Out a
Stack Ring

Lamber Line
a
.

2t

E"far':l.fv\gr Lirme
Fig. 2—Pattern for Section of Stack

multiply the outside diameter by 3.1416 and take from the
product three times the plate thickness for the stretch of the
metal during the rolling operation.

We will apply these rules to a concrete caze and note the
results.

Consider a plate 14 inch in thickness rolled to an inside
c![umett:r of 40 inches. Find the required stretchout of the
plate,

The neutral diameter taken to the center of the plate equ:
4014 inches. B b/
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Fig. I.—Method of Laying Out “Y" Connection

3146 x 405 = 12723 inches, according to Rule 1.

31416 > 40 + (3 x Vi) = 127.16 inches, accord-
ing to Rule 2.

31416 % 41 — (3 = ) =
ing to Rule 3,

The difference between the results Bule 1 and Rule 2:

127.23 — 127.16 = 0.07 inch, a fraction over 1/16 inch,

12731 inches, accord-

Between Rules 2 and 3:
127.31 — 127.16 = 0.15 inch, nearly 3/16 inch.

Between Rules 1 and 3:
127.31 — 127.23 = 0.04 inch, a trifle over 1/32 inch.

From theze rules vou will find that Rule 1 is the easiest and
quickest to apply and there is less liability for error in the
work.,

A number of answerz to questions on dished head caleula-
tions have heen given in recent issues, Refer to page 337 of
the November, 1920, issue. The layout for the pattern of a
dizshed head in one piece may be made by first determining
the diagonal line ab as shown in Fig 1, page 338, of the
November issue of THE BolLEr Makgg. Use this length
found a= a radius for describing the circle and add additional
material for the flange.

Layout of Y-Connection

0. —How would the development of a Y.hranch bhe made of the form
shown in Fig 17 e G

A.—A general view of the leg of the Y is illustrated in
Fig. 2. Lines of construction are indicated to correspond
with the layout in Fig. 3. Fig. 3 shows a plan, front, end
view and pattern complete.  Where the legs of the Y join, the
shape of the miter is found by triangulation, but the other
part of the pattern is laid off by projection. IF additional in-
formation is required, please advise us.

BOOK REVIEWS

ELemEsTARY Macrnine Swor Practice, By James A, Pratt
Size, 5% by B inches. Pages, 320, Ilwstrations, 205. New
York, 1g21. I Van Nestrand Company.

This book presents the fundamentals of the machinist
trade. Extended details of the large machine shop are based
on a certain number of elementary principles which are ap-
plied to the doing of hench work and the operation of machine
tools, and this work is devoted to the presentation of these
elementary principles.  The processes described are related
to the Bench, lathe, drill press, shaper, slotter, grinder, miller
and planer. The text has been prepared with the special ob-
ject of making it readily usuable by apprentices, students,
workmen and teachers,

Bomer Boow, By H. E. Dart.  Published by the Hartford Steam
Boller Inspection & Insurance Company, Hartford, Conn,
1920, Size, 7 by 10 inches. Pages, 65 Illustrations, 2o,

This book is made up in loose leaf form and containg re-
liable data for use in the desizn and installation of boilers and
other pressure vessels.  So great has been the demand for data
on hoiler design and installation from the Hartford Company
by boiler shaps, steam fitters and brick masons in the United

States, Canada and England that it was thought advisable

ta publish the information collected from time to time by the

enginecring department so that it would be available in a

convenient form to anyone desiring data for boilers.  All

drawings, tables and other data have been designed in ac-
cordance with the provisions of the Boiler Code of the Amer-
ican Society of Mechanical Engineers. In general, the hook
is not intended as a treatise on boiler design, but merely as

a collection, in convenient form, of data which has been found

valuable in the engineering department. The designs con-

tained in the book represent the company’s ideas as to good
practice in boiler construction, Additional material on pages
to be clipped into the binder will be issued from time to time,



Letters from Practical Boiler Makers

This Department 1s Open to All Readers of the Magazine
—All Letters Published Are Paid for at Regular Rates

Checking Up Shop Orders

Do vou like these new fangled notions or are vou one of
the ald school who believes the way a thing has always been
done is the best?

Are vou keeping pace with the times in yvour shop opera-
tion

Are vour methods of applving new firehoxes the same as
vou have always been following, or are vou one of the progres-
sive fellows who sees the advantage of new methods and ap-
pliances?

Is vour shop equipped with the electric arc welder or the
oxy-acetylene cutting and welding outfit? Are you getting
all that you can out of them?

Did you notice that article in the January BolLER MAKER
relative to the new manner of building a Scotch marine boiler ?
Look it up if vou do not remember it. Did it occur to you
that some of the practicez could well be applied to locomotive
boilers ? J

Have vou a pneumatic cold flanger in your shop?
you tried to get one?

If you have one, do vou use it for all your cold flanging
under 4 inch and vour hot flanging over 1% inch, or does the
machine stand idle while your flanging gang of four or five
men sits around five hours out of eight waiting for heats and
then beating the flanges down in the old way?

Do you take any of vour trade papers? Do yvou read them
from front to back—advertisements, editorials and contribu-
tions? Do you ever sec anything there that appeals to you?
If it was something that yvou yourself could do, did you try
it out? Have vou been after the “hig hoss" to get you one of
thoze “thingumhbobs™ that Bill Jones is using and getting out
more work than you with less men? Do you keep any cost
records?  Are you getting out more work this vear than you
did last for the same or less monev? Don’t you see any place
where vou can cut out item of expense?  What happens to all
your shear cuttings? Does it all go in the scrap or is the
most of it cut up into liners, washers, etc?  What did Bill
Brown do with those twenty-five 34-inch bolts that were in
that firebox he drove last week?  Jim Smith was just in for
an order for twenty-five more to bolt up another hox.

Why did that flue setter get an order for 275 copper fer-
rules for that engine when you know there are but 270 flues in
the hoiler? What is he going to do with the other five cop-
pers?  You know that thev will be found in the pit or scrap
a little later, or find their illegitimate way into the hands of a
crooked scrap dealer.  Why did vou give that front end man
an order for a hox of fifty ¥-inch bolts when vou know that
it takes but about thirty-five to bolt up a draft rigging of
that kined ?

Just saw vour signature on a stores order for fifty flexible
caps for engine %X, This engine is in for cap removal only,
and each bolt had a cap on when the engine came in.  Surely
there were not Aifty stripped out of about 250, What became
of the remainder? What about that boiler maker calking all
day with a helper holding the light? How much is that
helper doing toward getting vour output for this month?  He
iz ahsolutely non-productive and vou are spending $4.96 in
eight hours and getting nothing in return.

An inspection of locomotive 222 just before the engine
came into shop showed a fine set of grates—practically new.
The same engine was just observed in the hacl shop with the
grates in the pit and nearly every one with from two to six

Have

fingers broken off.  Who is responsible for this careless work?
Diid it ever occur to vou that the new material applied to
an engine does not help production?  All the orders given for
new material adds not one bit to the output of the shop. A
dollar saved in material meansz a dollar that can be spent for
labor,  Labor produces.  Save material and spend the money
for labor in increasing vour output. Do you recognize any
of the conditions mentioned in your own shop ?
Meadeville, Pa.

C.E.L.

Requirements for Boiler Inspectors

Recently there was introduced in the Legislature of the
stute of Washington a bill providing for state boiler inspec-
tion. There are two provizes in the hill to which I would
draw attention and make a few comments.

“Section 2. The chief inspector shall be a practical me-
chanic and shall have had at least ten years’ experience in the
construction and repairing of steam heilers and pressure
vessels.”

“Section 3. The chief inspector shall, with the approval
of the department of safety, appoint such district inspectors
as may be necessary. Each district inspector shall have at
least seven years’ experience as a practical boiler maker."

The first and main object of boiler and pressure vessel in-
spection is to ascertain the safe maximum pressure that may
be carried. This pressure iz calculated first of all in the
office of the manufacturer. The boiler maker in the shop has
nothing to do with it, and the office force is not looking for
boiler inspection jobs.

The subsequent safe pressure is impaired in many ways,
one being defective installation. Installation is always done
by engineers, steam fitters or brick masons, who often work
to a blue print furnished by the manufacturer, but as often
as not blue prints are not available. The boiler maker has
little or no experience in this line,

Natural deterioration soon follows when a boiler is put into
active =ervice, such as incrustation, corrosion, pitting, groov-
ing, blisters, bags, buckles, cracks, leaks at seams and rivets,
ar defective steam gages, safety valve, water columns or hlow-
off pipes.  All of these come under the actual observation of
the engineer in charge, who operates the boiler vear in and
year out, It iz he who iz held responzible, who must watch
and guard against all of it. The inspector comes in, has his
attention drawn to defects by the engineer, and then, owing
to his authority, orders repairs, reduction of pressure or hoiler
out of service, as the case may warrant. The boiler maker
has no experience in the operation of steam boilers or their
management in service.

Again, what experience has the boiler maker in recard to
the operation of steam engines, pumps, injectors and many
other devices so necessary for the safe aperation of steam
bailers in every high pressure steam power plant?

It must be granted that the boiler maker is a handv man
with the hammer, drill, cold chisel, calking chisel and ex-
panding tools, and that he can qualify for o good and efficient
boiler inspector is not questioned at all, Tt why select him
as the only qualified person to inspect hoilers and pressure
vessels and exclude all otherz, no matter what their position or
experience may be, because they have not worked seven veare
in a botler shop? i

Spokane, Wash. CHARLES J. VEDDER,
City Boiler and Elevator Inspector.
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Effect of Cold Air on Heated Locomotive

Boiler

A case has recently come to my notice in which a new
locomotive was shipped dead*, with main rods connected,
from builder’s plant to purchaser, a distance of approxi-
mately ten miles, in below zero weather. The boiler was
warm and empty when the locomotive started on its trip.

I would like to have the opinion of readers of Tue Bomwer
MakEr as to whether they consider the injection of cold
air through the cylinders detrimental to the efficiency of
the beoiler in question.

It would be interesting to learn from correspondents the
probable defects which might be caused through the above
method of shipment.

Montreal, Quebec, Canada.  Warter J. A. GramvGe.

Don’t Lengthen Your Wrenchesf

I have several times seen the “kink” in print which shows
how to make a wrench longer by slipping a gas pipe over the
handle. It is a very simple procedure, and it may look and
sound good to some, but I don’t believe in making a wrench
longer in order to put nuts on tighter,

Az vou doubtless have observed, wrenches for small nuts
are invariably short; for medium nuts, medium in length, and
for large nuts they are long. The manufacturers therefore
seem to have some syvstem in making wrench lengths—and
they have. The pitch of the thread is considered, the cross-
sectional area of the bolt at the bottom of the threads is con-
sidered, and the strength of the man who does the tightening
is also considered.

Ta make a wrench twice as long vou therefore increase the
tension on the bolt to twice the amount, the force of pull on
the wrench being the same. By increasing wrench lengths T
have frequently actually “stretched” holts until they broke in
two, or I stopped turning as soon as I felt the bolt begin to
stretch. This is poor practice and I do not do it any more.
I do not increase the wrench's length any more because I
realize that the elastic limit of a bolt should never be reached.

If vou feel like making a wrench longer for “unscrewing”
a nut—all right. But don't make it longer for tightening.

Newark, N. J. W. F. ScaaPHORST.

Lack of Standardization in Oxygen and
Acetylene Hose Markings

In the January issue of Tae BoiLer Maker an article on
page 4+ referred to distinguishing colors of hose for oxyvgen
and acetylene with welding and cutting apparatus, specifying
“red for oxygen, black for acetylene,” stating that these colors
had been generally adopted by the manufacturers and that
a change would result in confusion and possible serious acci-
dents, although the Compressed Gas Manufacturers’ Associa-
tion, as quoted in the article, stated: *It would be a good
thing for the industries if red had been adopted as the color
for combustible gases at the inception of the business,” etc,

The Davis-Bournonville Company has manufactured and
marketed oxv-acetvlene apparatus and supplies since the in-
troduction of the process in thiz country. It has always rec-
ommended and supplied red hose for acetvlene and the black
hose for oxvgen; the monthly supply lists, mailed generally to
users of cxy-acetvlene apparatus, so designate acetvlene and
oxvgen hose; all torch units sold by the company are supplied
with red hose fitted with acetvlene regulator and torch con-
nections, and with black hose fitted with oxygen connections,

* The reason for not shipping the locomotive under steam was that the
locomotive was a very large one, and it i3 4 question whether the bridees,
which were the property of another railroad, weald have been strong encug'
to carry the engines.

t L'vl;|-:rr|g!|I. 1621, by W. F. Schaphorst.
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the connections being differently threaded to avoid wrong
cennection to regulator or torch.

The writer is not fully informed of the general practice in
thiz respect by other oxyv-acetvlene apparatus manufacturers,
most of whom have engared in the business since the Davis-
Bournonville Company established the practice it has con-
sistently followed, ossibly zome of them do not employ dis-
tinguishing colors,

Referring again to the opinion of the Compreszed Gas
Manufacturers” committee, it might be said also that “it would
lave Leen a good thing if red had heen adopted as the color”
fer acetvlene tunks or evlinders, as well as for hose, but it is
nat unlikely that this was aveided as an undesirable danger
signal, at a time in the earlier use of acetvlene, when it was
considered o more dangerous hazard than now, when its use
is More common,

The writer, therefore, disagrees with the statement that “in
the oxy-acetvlene industry red has stood for oxvgen ever since
welding and cutting have been used to any appreciable extent
in this country.” Omne very large producer of oxvgen colors
its portable tanks gray with green tops, while another large
oxygen producer and distributor employs a different color—
vellow,

Doubtless there is an inconsistency and absence of stand-
ardization in color marking which might well be remedied,
to the advantage of all concerned, by employving uniform and
characteristic colors which would indicate the inflammability
or non-inflammability of the gases used in welding and
cutting,

Jersey City, N. J

Davis-BovgxoxvILLE ConMPany,

A Reader’s Comment on the Magazine

In the Letters from Practical Boiler Makers, January issue,
there is much that iz interesting and instructive. “Flex Ible's”
remarks concerning boiler inspectors and staybolt inspection
are good and to the point.

We are taking out broken flexible staybolts right along,
found by the hammer test, in empty boilers, and not waiting
for the sheets to bulge. Flexible bolts do break whether prop-
erly applied or not, and we have found them broken clean for
a distance of 114 inches from the ball head, but the majority
are broken close under the head.

The column of Questions and Answers for Boiler Makers
by C. E. Lindstrom is good and should be digested by boiler
inspectors, especially some of our war-time inspectors, whose
tenure of office is going to be very brief unless they can pro-
duce the goods. 7

The apprenticeship problem as presented by W. J. Carter
claims a little more consideration for the apprentice than is
shown at present,  Something should be done to encourage his
efforts to learn the trade. Well—at one time I looked at that
question from the same point of view, but have changed my
opinion. The apprentice of today has more useful informa-
tion and help waiting ready at hand than was ever known in
the history of the trade. If he is serving his time in a well-
enquipped shop he has through every hour of his working day
the practical side of the business before him.  Outside of his
working hours there's the public library in every town, whose
shelves in most of them hold books that will give him the why
and wherefore of every trade under the sun, and if there is
any apprentice who doesn't know of THE BoiLer Maker,
I'd like to know where he lives; the price is low, the informa-
tion valuable, the best minds in the business are ziving us of
their knowledge and experience, and if the ui~j|rentiq_-L- has
sense enough to stay at home three or four nights o week and
study the pages of Tue Boiner Maker alone he will soon
overceme any supposed handicap the helper has over him.

Lerain, Ohio. JosEPH SaniTh,
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PERSONALS

formerly with the Erie Railroud, has been
botler maker with

holding the position of ceneral foreman

the Baltimore & Ohio RBailroad at Pittsbureh, Pa., for the
past three months,

WaLTEr H. BaARER, secretarv-treasurer and peneral man
ager of the Universal Steel Company, Bridgeville, PPa., was

|,'|._'I:'|['|_‘.' |,|-g'| |_-g'|| to [|||,' 5-||:|,|'-'|_ of |:|:;"|,'-.[||T- |||' [|'||,' |':|-'| |ri-. lIl|||_||:l.'

Steel Company, Youngstown, Ohio,

]",_ I:lf_ [_|-".'i. [=, e'c'f'.[ll‘.' |||- [hl' _"A.I.|'i1|‘:|'l'|.|lll. C |||' 1I.‘|.'.|'.' [ '|||!||,':§.i;|.
one of the publications of the Simmons-Boardman Publishing
Company, has been appointed office engineer of the Aichigan
Central, with headquarters at Detroit.

Cuarces H. Trve has been elected vice-president of
The Suprheater Company, in charge of production, with
offices at FEast Chicago, Ind. Mr. True was born in
Boston, Mass. He was educated at the public schools of
Schuyler, Neb., and the
University of Nebraska,
graduating in 1898, with
the degree of electrical en-
gineer. Immediately upon
graduation he entered the
gservice of the Union Pa-
cific Railway, at Omaha,
and served in both the
locomotive and car shops.
In 1902 he became round-
house foreman at Grand
Island, Neb., and in 1903 o
resigned from the Union !
Pacific to take a similar
position at Trenton, Mo.,
with the Chicago, Rock
Island & Pacific Railway,
In Octocher of the same
vear he was transferred to
the Silviz shops as assistant superintendent of shops.  In 1903
he accepted the position of mechanical engineer with the Rail-
way Materials Company at Chicago and was engaged in the
desien of metallureical furnaces for blacksmith shops and
boiler shops. In 1910 he refitted and took charge of the
Phoenixville, Pa., plant of this company. In 1912 he re
sirned his position with the Railway Materials Company to
become works manager of the Locomotive Superheater Com-
pany at East Chicago, Ind., which position he held at the
During the

C. H. True

time of his recent election to the '\.il.':'-|"i'!.'=i'=|.':']'ll V.
time he was works manager he was actively associated in the
mechanical development of superheaters for locomotive, ma-
rine and stationary boilers.  Mr. True is a member of the
American Society of Mechanical Engineers and other engi

neeTinge sacietles,

Harry L. Oviart has been appointed traveling representa
tive of the Armstrong Manufacturing Company, of Bridge-
port, Conn., manufacturers if pipe threading tools and taps
Mr. Owiatt has been with the Bullard Machine Tool Company
for the past thirteen years; for the past three years connected
with the advertising department,

Georce |, Brantex who for the past four years has been
connected with the engineering sales department of the Chain
Belt Company, Milwaukee, has been made New York dis-
trict manager.  Mr. Blanton was previously associated with
the General Electric Company for eight vears, three vears of
which were spent in Schenectady, N. Y.
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elected vice-president in
Superheater  Company,
New York. Mr. Oat-
and attended the public

Hesry B. OATLEY was recently
charoge of  engineering of The
with offices at 30 Church street,
lev waz born at Rochester, N. Y.,
schools at that place. He
received  his  engineering
education at the University
of Rochester and the Uni
versity of Vermont, gradu
ating from the latter in
1900 with the degree of
nechanical engineer. Upon
sraduation he entered the
service of the Schenectady
Locomotive Waorks.,  His
experience while on  this
work was very broad, em-
bracing locomotive design
and shop testing,  He was
associated  with  F., W,
Cole in the early develop-
ment of the superheater
for locomotives hy  that
company. In 1910, upon
the formation of the Locomotive Superheater Company, he
sccepted the position of mechanical engineer, and in 1916
was appointed chief engineer for this company, which position
he held at the time of his election as vice-president. In April,
1917, he was granted a leave of ahsence and served as an
officer in the United States Navy on the battleships Oio and
frdiana.  Mr. QOatley i= a recognized authority on super-
heating, and has been an active factor in its development.
He is in a large measure responsible for putting superheater
design upon a practical operating and manufacturing basis
in locomotive, marine and stationary practice, and without
sacrifice to efficiency has developed uniformity of sizes and
(lt'.ﬁjf_{l’].

H. B. Oatley

Gieeert E. RypEr has been elected vice-president of
The Superheater Company, in charge of sales, with office
in New York. He was born in Minneapolis, Minn., in
1580. He studied engineering at the University of Wisconsin
and also at the University
of Illinois. His railroad
experience began with ap-
prenticeship on the Chi-
carn, Milwaukee & Saint
Paul Railway and in
cluded service as a jour
neyvman in the mechanical
department of that road al
Dubuque, Ta., Ottumwa,
la., and West Milwaukee,
covering five vears. En-
gineering experience fol
lowed in the fuel testing
bureau of the technologic
branch of the United
States Geological Survey,
He later served the city of
Chicago as deputy smoke
inspector  in charge of
locomaotives, which placed him again in intimate contact with
the locomotive fuel conservation problem. This was followed
by editorship of the Railway Review of Chicago, after which
he entered the zervice of the Locomative Superheater Com-
pany ten vears ago. He became a memhber of the service de-
partment and later took charge of that department, which to-
day is responsible for the operation of 30,000 superheaters an
lecomotives in this country alone, in addition to stationary
and marine applications, H

G. E. Ryder
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ASSOCIATION

Bureau of Locomotive Inspection of the Interstate
Commerce Commission
Chief Inspector—A, G, Pack., Washington, Ty, .
Assistant Chief Inspector—]. M. Hall, Washington, b, .

Steamboat Inspection Service of the Department of
Commerce
Supervising Inspector General—George Uhler, Washing-
ton, D. C.
Deputy Supervising Inspector General—D. N. Hoover, Jr.,
Washington, D. C.

American Uniform Boiler Law Society
Chairman of the Administrative Council—Charles E,
Gorton, 253 Broadway, New York.

Boiler Code Committee of the American Society of
Mechanical Engineers
Chairman— John A. Stevens, Lowell, Mass,
Vice-Chairman—D. 5. Jacobus, New York,
Secretary—C. W. Ohert, 29 West 39th Street, New York.

Mational Board of Boiler and
Inspectors
Chairman—]. F. Scott, Trenton, N, J.
Secretary-Treasurer—C. O, Myers, State House, Colum-
bus, Ohio,
Vice-Chairman—R. L. Hemingway, San Francisco, Cal.
Statistician—W. E. Murray, Seattle, Wash.

Pressure Vessel

American Boiler Manufacturers’ Association

President—A. D Schofield, J. §. Schofield's Sons Com-
pany, Macon, Ga.

Vice-President—G. 5. Barnum, The Bigelow Company,
New Haven, Conn,

Secretary and Treasurer—H. N. Covell, Lidgerwood Man-
ufacturing Company, Brooklyn, N. Y.

Executive Committee—\W. C. Connelly, The Connelly
Baoiler Company, Cleveland; A. G. Pratt, Babcock and Wil-
cox Company, Bayonne, N. J.; C. V. Kellogg, The Kewanee
Boiler Company, Chicago, I1l.; F. C. Burton, The Erie City
Iron Works, Erie, Pa.; F. G. Cox, Edge Moor Iron Company,
Edge Moor, Del.; W. A. Drake, The Brownell Company,
Dayton, Ohio; W. J. Mohr, John Mohr & Sons Company,
Chicago, Ill.; E. C. Fisher, The Wickes Baoiler Company,
Saginaw, Mich.; W. 5. Cameron, Frost Manufacturing Com-
pany, Galesburg, Mich.; E. R. Fizh, Heine Safety Boiler
Company, St. Louis, Mo.

International Brotherhood of Boiler Makers,
Ship Builders and Helpers of America

Louis Weyand, Acting International President, suite 315
Wryandotte building, Kansas City, Kans.

Frank Reinemever, International Secretary-Treasurer
suite 315 Wyandotte building, Kansas City, Kans,

James B. Casey, Editor-Manager of Journal, suite 312-314
Wryandotte building, Kansas City, Kans.

William Atkinson, Acting Assistant President, suite 315
Wyandotte building, Kansas City, Kans.

International Vice-Presidents— Joe Reed, 1123 East Madi-
son street, Portland, Ore.; Thomas Nelan, 700 Court street,
Portsmouth, Va.; Joseph Flynn, 111 South Park avenue,
Little Rock, Ark.; M. A. Maher, 2114 Eighteenth street,
Portsmouth, Ohio; E. J. Sheehan, 7826 South Shore Drive,
Chicago, I11.; John J. Dowd, 953 Avenue C. Bayonne, N. |.;
R. C. McCutcheon, suite 15, La Salle Block, Winnipeg,
Man., Can.; Joseph P. Ryan, 7333 Vernon avenue, Chicago,
Ill.; John F. Schmitt, 1489 North Fourth street, Columbus,
Ohiao.

Iron
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Boiler Makers' Supply Men's Association

President—Frank J. ('Brien, Globe Seamless Steel Tubes
Company, Milwaukee, Wis,

Vice-President—William B, Wilson, Flannery Bolt Com-
pany, Pittsburgh, Pa,

Secretary—George B, Boyee, A. M. Castle & Company,
91 Connecticut street, Seattle, Wash.

Treasurer—Stephen H. Sullivan, Ewald Iron Company,
Chicago, TI1.

Master Boiler Makers' Association

President—Charles P, Patrick, Mgr., Chicago, Wilson
Welding Repair Company, Chicago, T11.

First Vice-President—Thomas Lewis, general B, 1. L. V.
Swvstem, Sayre, Pa.

Second  Viece-President—T. P. Madden, general B. 1.,
AL PR R, 6947 Clavton avenue, 5t. Louis, Mo,

Third Vice-President—E. W. Young, general B. 1., C. M.
& St P. R, R., 81 Caledonia P1., Dubugue, Towa.

Fourth Vice-President—Frank Gray, G.F. B. M., C. & A,
R. R, 705 West Mulberry street, Bloomington, I11.

Fifth Vice-President—Thomas F. Powers, Systm G. F.,
Boiler Dept,, C. & N. W. R. R,, 1129 5. Clarence avenue,
Crak Park, TI0.

Secretary—Harrvy D. Vought, 95 Liberty street, New York
City.

Treasurer—W. H. Laughridge, G. F. B. M., Hocking
Valley Railroad, 537 Linwood avenue, Columbus, Ohio,

Executive Board— John F. Raps, general B. 1., C. R. R.,
4041 Elliz avenue, Chicago, I11., chairman.

Through an oversight on the part of the proofreaders, A, G.
Pratt’s (of the Babcock & Wilcox Company) name was
omitted from the executive committee of the American Boiler
Manufacturers’ Association in the association section of the
January issue of THE BorLeEr MAKER.

TRADE PUEBLICATIONS

MetarLic Packinc.—This hooklet, prepared by Julian
N. Walten for the Crane Packing Company, Chicago, I,
while eszentially a catalogue of Crane flexible metallic pack-
ing, is also intended to assist the operating engineer to under-
stand packing problems and to point out the way by which
packing troubles may be overcome, Pressures of any in-
tensity may be taken care of by proper depth of stuffing boxes,
but for temperatures above that of maximum steam saturation
require special treatment.  The discussion in this book is
limited to the ordinary packing requirements found in present
practice,

Pire ror RerFriGeERaTING SvsSTEMS.—The latest bulletin
of the National Tube Company, Pittsburgh, Pa., contains a
description of the construction and operation of refrigeration
svstems, The first consideration in all refrigeration installa-
tions iz the dependability of the wrought pipe entering into
its construction.  This bulletin gives a brief description of the
specific advantages of National pipe for general refrigerating
purposes and such statistical data as might be found of serv-
ice in designing, working and operating a refrigerating plant.

Werovcat Iron Pree—Bulletin No. 2 of the Reading
Iron Company, Reading, Pa., contains an outline of the struc-
tural differences hetween wrought iron and steel. For pur-
poses of comparison photo-micrographs are reproduced which
show the relative compositions of steel and wrought iron. The
relation of these tyvpes of pipe to the field of welded pipe is also
given. This bulletin has been written to interest the lavman
as well as the enpineer and is the first bulletin on this sub-
ject that has so far been prepared,
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Selected Boiler Patents
Compiled by
GEORGE A, HUTCHINSON, ESQ., Patent Attorney,
Washington Loan and Trust Building,
Washington, D. C.

Readers wishing copies of patent papers, or any further information
regarding any patent described, should correspond with Ar. Hutchinson

6. BOILER-UNIT-ASSEMBLING RACK. JTOHN PIERCE,
- SOUTH NORWALK, CONN TICUT, ASSIGNOR OF ONT-
LBOTOr DICKINSON 5 CUMMINGS, OF sTAMFORD, CONNEC
UT.

Clam 1 Im a work holder, a frame, means carried _h-.- the frame for sup-
porting an element at one end of the f ne, pairs of bars secured o the
B o] = =T FE 1R

T Tl 1T !
| Il
o

b i

reteNaTe
o
1
l
s

ol PFok - A
opposite faces of the frame and between which, elements, each mcluding a
pair of legs to he assembled with the first mentioned element, are arranged,
and wertically adjustable blacks mounted hetween each pair of bars amd
adapted to engage hoth legs of the element to clamp the same in proper
position with respect to the first mentioned element while said legs are being
secured thereto,  Six claims. :

SKIMMER FOR
ILLINOIS.

RBOILERS. EDMUND RANKIN, OF

the bwiler and forming a discharge conduit, a Il off valve for said discharge
conduwit, and a plurality of float controlled skimmers pivated axially and

separately on eaid pipe frame and mounted in communication therewith,
whereby they can operate independently of cach other. Six elaims.

1,350,554, STEAM GENERATOR. ROLAND B, MANNING AXD
LEE R. MOOORE, OF DALLAS, TEXAS,

Clarm 1.—In = steam generatar, a heating casing, a :E'\.I'|Il-1h'l.l'|1i.‘|||_l.' vertical
drum disposed near the heating casing and provided in its lower portion

T |

2 Qo 6eea

with a cross partition 'I'r.-rlmlu{ a separale _cl1ar_|||'-|:l. preheating tuhes ars
ranged within the heating casing and leading into the separate chamber,
heating means for the heating casing, spaced tobular fngers arranged in
aupgrllu:[li relation within the beating casing a_hl.l'l'c 1I'n_-_ preheating 1_I.1h!'i and
leading into the drom, supply tubes extending longitudinally within  the
tubular fingers and provided with ootlet means, separate means of com-
munication between the outer ends of the sapply tubes and the separate
chamber, and steam outlet means having communication with the vpper por-
ton of the drum, Seven elaims,

THE BOILER MAKER
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1,348,071, FURNACE, JOHN URBAK McDONALD, OF DECATUR,
ILLINGIS. -

Claim 1.—An apparatus for borning powdered fuel comprising a front
wall, a rearwardly tapering ignition chamber spaced from said wall and a
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combustion chamber between them, and an injector for powdered fuel and
ar moutited in-ospid wall and extending partially across the combustion
cham toward the ignition chamber and having itz discharge end sub-
stantially fevel with the bottom of the ignition chamber so that the air and
fuel will impinge thereon and the Aame from the fuel may be deflected up-
wardly and forwardly and pass oot aver and pre-heat the incoming mixture
hefore passing upwardly and rearwardly over the top of the ignition cham-
her. - Five claims,

1,50 5 BOILER AND TANE SPUD. ALRERT G. SUTTILL. OF
WATERTOWN, MASSACHUSETTS, ASSIGNOR TO RIVERSIDF
ROILER WORKS, INC., OF AMBRIDGE, MASSACHUSETTS, A
CORPORATION OF MASSACHUSETTS

Clivin.—A spud for use in boilers and tanks, comprising a shouldered head
adapted to lie against the face of the wall of a boiler or tank and having a
substantially cylindrical shank projecting from: the head and adapted far
msertion throueh a polvgonally formed opening in said wall of the hoiler
or tank, said shank having exterior polvgonal faces corresponding to said

apening in the boiler or tank wall and extending from said shouldered head
and bemg of a width substantially equal to the thickness of said boiler ar
tank wall and adapted to fit in the polygonl opening thereof to hold the
shank from turning in the opening, the outer portion af the shank heing
substantially cytindrical and bhaving an endwise RAaring inner wall, the bot
tom ot the latter being adapted o lie substantially in line with the surface
of the boiler or tank wall, reducing the thickness of the end of the shank
wherehy said reduced and eylindrically formed end of the shank may he
wvasily and wniformly swaged anid roanded over against the opposite face of
said boaler or tank wall.

and 044, BOILER. HENRY V. WILLE, OF PHILADELPHIA
PEXNSYLVANTA, ASSIGNOR TO THE BALDWIN ;_{::-rnqcn-;-]l."ﬁ

OF PHTLADELPHIA, PENNSYLVANIA, A CORPORATION
NNSYLVAXLA ]

Claisn 1.—The combination in a hoiler of a main shell; a hack boiler ead ;
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a firechox having side walls; a crown sheet; o
secured by welding to the crown sheet and
raws of staybolts securing the
series of staybolts being secured
the welded
claims,

hack head having a deep
' forming the firebox; a =erjes of
brebox to the main shell of the hailer, ane
rholts to the deep fange of the back lead =0 that
joint is between the first and second rows of starboles, Twao

flange
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F‘i.g. I.—Ome of the Mew 2-10-2 Santa Fe Locomotives Having the Largest Fireboxes Ever Rolled from Single Plates

Details of New Santa Fe Locomotive Boilers

The 2-10-2 type Santa Fe locomotives, described in the following article, built
for the Atchison, Topeka & Santa Fe railread by the Baldwin Locomotive Works,
are essentially the same in construction a5 ether heavy freight locomotives of this type.
The boilers of these engines, however, have the largest firchoxes ever formed from
single plates. Structural fealures of these boilers are outlined and the development of

the firebogsheets piven,

A contract for ten Santa Fe 2-10-2 type freight locomotives
has recently been completed at the Baldwin Locomotive
Works, Philadelphia, for the Atchison, Topeka & Santa Fe
railroad. These engines, which embody the latest develop-
ments in the design of this type locomative, have the feature
of being equipped with the largest locomative firehoxes rolled
from single plates. This construction, of course, eliminates
the troublesome joints which occur when fireboxes are made
up in the wsual way from three plates. The boiler is of
conical design, built for a working pressure of 195 pounds.
The outside diameter of the first course is 82 inches, while
the diameter of the rear course is 100 inches. The firehox
iz 132 inches long and 96 inches wide. There are 275 small
flues of 214 inches diameter and 50 tubes of 514 inches
diameter. The distance between the tube sheets is 21 feet.

FirEROX PLATES

The ten firehox plates rolled by the Lukens Steel Company,
Coatesville, Pa., were each 250 inches by 19534 inches by
34 inch. These plates were rolled from basic locomotive
firehox steel furnished according to A. T. & 5. F. specifica-
tions. These plates form the crown and sides of the firchox
and also the combustion chambers in the boilers.

Plate for the boilers is of homogeneous steel intended for
a pressure of 225 pounds with a factor of safety of 4 at this
pressure. No allowance iz made for welded seams.

CoNsTRUCTION OF MAIN AND AUXTLIARY DoMES

By a special cupping procesz developed at the Baldwin
Works the main dome of the locomotives is pressed out of a
single sheet of open hearth steel. The walls are drawn
down in the process to 34 inch while the flange is left some-
what heavier than this where riveted to the boiler. The dome
cap is pressed from 174-inch material with flanges 173 inch
thick and with about 1%4-inch dish to provide stiffness,

Taper studs securing the dome cap to the dome ring extend
all the way through the ring.

The auxiliary dome is located ahead of the main dome
on the left side of the boiler and is pressed to shape from

Yg-inch material. This particular position for the auxiliary
dome was determined by the location of the dry pipe in order
that the pipe would not interfere with anyone entering the
boiler for inspection. A 17-inch clear opening is provided
and the dome is double riveted all around. Three Crane 3-
inch safety valves and one blow off valve are carried in the
flat cover of the auxiliary dome. The casting is arranged so
that a wrench may be applied readily when the removal of
the valves is necessary.

The sides and crown of the firehox and of the combustion
chamber are formed from a single sheet rolled for this pur-
pose. The throat sheets and the firebox tube sheet and back
head are all flanged in special dies in a single heat. The
center line seam af the combustion chamber iz welded. Fire-
box connections, throat sheets, seams, rivet holes, and in
fact the details of the entire back ends of the ten locomotives
have been made to a single standard so that, if necessary,
they may be transferred from one boiler to another. Corner
braces to the side sheet and back head have been eliminated
because of the large radius at this point. At the top center
line the back head flange has an inside radius of 274 inches,
which is increased to 714 inches at the horizontal center line
and maintained at this amount to the bottom of the firehox,

The firebox has a sloping mud ring. In order to eliminate
welding in filling plates on the back head flanges these were
made sufficiently wide to allow a direct riveted connection to
the mud ring. The mud ring is of cast steel 334 inches thick
except at the corners, where one inch pads are fitted on the
under side. The length is 133 3/16 inch and width 9634
inch. The seams at the outside and inside of the mud ring
corners are welded. The water leg at the sides of the firehox
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Fig. 4—Sections at Back Head and Through Firehox of Santa Fe Locomotive

is tapered from 414 inches at the mud ring to 714 inches As noted in Table I, including data on the plates, the out-
at the horizontal center line of the boiler. The water space side wrapper sheets are in three pieces; the top of 9/16-inch
flanges of the outside wrapper sheet are welded to the mud metal and the sides of 7/16 inch. A line of weld iz carried
ring at the corners for a distance of 12 inches both inside along the seam where the plates are joined adjacent to the
and out. welded staybolt sleeves which come at this longitudinal
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Flosh Terfe Flari, L]

Hallowe Sfeys, sheen .
Screw Sfoys. Shove fhus o

—B

i
|
JH_f”JrM*’CM I
Jhﬂ"1 |
{ |
: o & il O T P —h |
- =R Pl i
= 3 | | ! e - i T T J W
] 1 1 L
. —_ t R ! ESREBBEEEBRIY| | !
Detail of Fire Doce Welding A R R E RSB L] geaee s a8 B83C0cccsalll |
% A X IR 3?3—31TH+°‘“'M"4"Lm%=—g'¢sn_.' ejoocooocoocoss oo, |
Al ;-f.—l'}geq*-:,g.g#ﬂﬂﬂ‘“ﬂnﬂnnﬂnogﬂw.r’—#-ﬂ-ﬂlqhﬂﬂ‘@ﬂﬁoﬂ:EI
T i S eo00000DB0000B8080000BR 0 0  _  holooopoecnscan] | |
’ - R ﬂcw:=r*°=""-‘"“““n.‘.Q.‘rgkm—#whﬂ‘-‘“@"“":4:
~ b . > Ry 5o o 0
1> e e e W T G T ° ; Tt
gl : Sda e e v R SRR S Rt et b sl -
| "'nu“?c. r;-apiioﬁ“'caaoﬂﬂ. "ﬂilﬁllfl o 1 Ig
i UG R .,.1.-:¢"-'°°°uuq |||| ! : | '&
| i e e R .tnboonﬂﬁﬂ{llll I II%
[ . g i B R R ecoojdl i | | B
a & o 0 - a I wl
: bor s F j;mfmrﬁ'ﬂn . = = | |4 |
I ) 5::;?_-,:;#&“ ﬂsﬁn':efsmwﬁr-“*"fu oo m @ %9 8@ QID‘ ! I:i I ’F'T n"‘: |
z I
I U8 P faidde shoet [Dup Fronfondback L s s e o oelgl | |
% e P o b @0 @ EE ﬂlﬁl |_1J|_t1_____ﬂ.________'“+ : :
£ o &8 B @ @ | ] |
| PR L LT R e e e R R BT .ﬂnrwﬁqmﬂgi:l
| : j LR B ] ol ;1
I .--:--:0‘: ﬁo‘,_l__‘,:tnﬁaanoancrbnbldl:h”l | | | —'I""I
| - o 9.0 = R e o O a9 | < 1 | | ILET] |
| f_""""’nﬁ‘-qnf:‘ o""‘:'r"="'/|':'ll: | i'.._'% I
"6 00D e Db 3 : 2ol |
: _\:.‘-a...a.-. v'\couaonc’""o“;’-ljf # I ] ! * 'f‘
| -.-\.a,_.n_-.._-nh‘,_uon_l_g_‘u-.-ﬁ.-.ﬁ,ﬁ/.-' H
1 LT T i g 2.9 0 v > 1
—;’— O T S :_" L R -'It LI ‘: I‘|:",-1n/l__ I '4{ De
2078 8 o e o T BT ag' ] fnr.l’u_fﬁ-._-mm
Y N D e o . | Al rivels in Frebor ssams o be
SRR P _] hard divit ercapd mod eing o

= els whick are ko be bol! driven

h:..v;;l_;nﬂfm b= EE-I A
- 3?_{{5'3*3’&“.5 ; Mu:dm'g:?; i"‘r- e F"“I
F—T_a_'rr'r‘r'-u IO CT IR e e 23] ¥ies Sl | }
00° 04
2

] OO0 000 000 G of & = 3
) G:.-uu:-uoootl:i( o I:t( noﬂ Doco‘.gboor,b&_cuunuu-;. Fi '.f.‘ ¢ B FRifeh -
o o 2 o 2o L] 1 Back
T 1 Front

|::;}. rﬁﬁdﬁ Sh'ul.s'-h‘-" . E*‘ r_EiFﬁ"'iHh .
iy et b B L 7 WO
Ditail of Throst Seam T LS - Whitmor th Sttt
Hdial Stogs ot T e T
o be 113" for e over

Detail of Selid Radial Shays
Fig. 5.—Arrangement of Firebox and Combustion Chamber, Showing Staybolt Installation, Together with Throat Seam Details


http://_Q_.fi

APRIL, 1021

joint. Where the outside firebox side sheets meet the first
course of the shell at the throat the seams are welded inside
and outside.

Double riveting is used throughout the mud ring and the
rivetz are countersunk in the firebox sheet, Doiler stays are
applied to extend all the way through the sheets.

The fire door opening is 15 inches by 18 inches of A. T.
& S. F. standard form with O’Connor patent flange. This
flange at the top of the opening is horizontal and slopes with
the back head throughout the circumference of the door.
Sheets at the fire door seam are butted together and electric
welded. Plugs have been omitted from the seam, The
welded seam is at a distance of 4 inches from the back head.
From the firing deck to the center of the door is 2233 inches
and from the bottom of the mud ring 36 inches. Franklin
type fire doors are fitted having the pedals arranged so as
not to interfere with the use of the grate shaker lever.

Frues anxp ArcH Tuses

The firehox is provided with a 56-inch combustion chamber
in order that the flue length might be kept within 21 feet.
This extension is thoroughly braced.

Flue holes in front and back flue sheetz are drilled. Two
hundred and seventy-five tubes are installed having a diameter
of 214 inches and 50 tubes of 574 inches. The front ends
of all 5%4-inch tubes are beaded as well as the 214-inch tubes
among and adjacent to the 5%4-inch tubes. All remaining
small tubes are not beaded in the front sheet. All flues are
electrically welded in the back flue sheet. Tubes through-
out their entire length have in no case been brought closer
to the boiler shell rivet heads than 114 inches, the latter being
countersunk when neceszary to provide this clearance,

Flue ferrules are of 35-pound copper. Beads on the tubes
are Lg-inch high. The tools for beading were supplied by
the railway company and tested with gages made to the
company standard. Expanding was done with tools conform-
ing to the contour of the flue ends so that the metal might
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Fig. 7.—One of the Ten Plates Supplied by the Lukens Steel Company
Feady for Shipment to the Baldwin Locomotive Works

not be distorted when fAues are worked during repairs. Sec-
tional expanders were used on both flues and superheater
tubes. Superheater and arch tubes were beaded with stand-
ard tools of the railroad company.

Arch tubes are spaced on 18%4-inch centers. The firebrick
arch was supplied by the A, T. & 5. F. and the tubes bent to
suit the arch contour. FPlugs in arch tuhbes were supplied by
the Prime Manufacturing Company.

RIVETED JOINTS

Details of the principal riveted joints are given on the
boiler drawings. In general, the longitudinal seams in the
shell are butt jointed, sextuple riveted with straps both in-
side and outside. The joints have a required efficiency of
90 percent. The circumferential seams in the barrel are
double riveted. Both the circumferential and connecting
seams were worked on the bull riveter. In the dome course
the longitudinal seam is located on one side of the top center
line s0 that the seam does not pass through the dome opening,
The corners of all butt straps are rounded to a radius struck
from the center of the end rivets. Great care has been given
to all the seam riveting.

When using bull riveting machines the rivets were held in
the grips until they began to turn hlack so that full shrink-
age had taken place before the rivets were released. Rivets
in the boiler connecting seam and circumferential seams that
come directly over the spring hanger stirrup are countersunk
on the outside to clear the spring hangers,

In the firebox the procedure followed in driving rivets is
to countersink the heads on the fire side.

Bosses are built up on the wrapper sheet by welding where
Tate adjustable crown stays pass through the sheet. All
holes in the boiler shell, in the steam dome, in the throat
sheet, at the shell zeams and in the firebox were drilled in-

ow Says same g sl stead of being punched. Holes for three rows of staybolts on

each side of the firebox at the crown sheet corner are centered
but not drilled until the sheet has been rolled.

STAYBOLT AND STAYy EQUIPMENT

The boilers are equipped with Tate flexible staybolts in
the breaking zone. In all there are 971 of these, 15/16 inch
in diameter in the firebox and in the combustion chamber,
Common staybolts are also used in the firebox while Tate ad-
justable crown stavs are installed in the combustion chamber,
The usze of the flexible and adjustable staybolts eliminates
common stayvbolts and common radial stays in the combustion
chamber. Radial stays are entirely of the Tate adjustable
crown type except one transverse row which is of the
solid radial type. These solid radial type stays are made
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according to Santa Fe standards.  This row is located in the
front wall of the cab in order to apply the cab and brace it sat-
isfactorily and to obtain the proper clearance for the cab door.
Six solid radial stays are applied under the dynamo bracket.

Standard lengths of stavbolts are used throughout, the
longest being 1234 inches over the threads.  All stavbaolts
have a 3/16-inch hole drilled 114 inches deep in the upper
end . After the solid stavbolts have been driven, teltale
holes are countersunk 1/16-inch deep with a drill having
the cutting edges at a O0-degree angle with the center
line of the drill. The pitch of staybolts and radial stays
center to center in the firebox sheet does not exceed 4 inches
in any case. Common staybolts are screwed and riveted to
the inside and outside sheetz and Tate flexible stays and ad-
justable crown stays are screwed and riveted to the inside
sheet according to the railroad company's practice.  Radial
stays and staybolts are snapped on the inside end as well as
en the outzide.  Rigid and hallow water space stavbolts and
Tate flexible stayhbolts have diameters of 15/16 inch. Radial
stavs in the crown sheet have a tapered thread 1 3/16 inches
in diameter at dimension B noted on the detail drawing of
the stav.  The last row of radial stays is located adjacent to
the door sheet in order to thoroughly stay the back portion of
the crown.

Stayholts behind the brick work have 3/16-inch holes
throughout their full length. Such staybolts as would come
behind the brick if the engines were later equipped for hurn-
ing il also have 3/16-inch holes drilled in them. Where
any of the hollow stavbolts installed would not take the gage
prescribed by the Bureau of Locomotive Inspection, holes
were reamed out sufficiently to meet the requirements.

The first row of staybolts around the fire door opening
was not driven until the door scam had been welded. All
water space stays, including Tate and hollow stays, have
Whitworth threads, 12 per inch. Caps and sleeves for Tate
water space and crown bolts have V threads and crown bolts
have Whitworth threads at both ends, 12 per inch. Cab
knees, brackets and other attachments located over stayholts
have holes drilled opposite the stays to facilitate inspection
and testing.

ASHPANS

The ashpan is arranged to have the upper slope at as great
an angle with the horizontal as possible. The slope at the
lower portion has a minimum clearance at the frame of T4
inch. The ashpan of each locomative has one hopper at the
rear and two hoppers in front of the rear truck axle. The
ashpan air space around the mud ring is 6 inches and the
slope of the tube sheet commences at the inside edze of the
spacer support, The flare of the pan extends at least Iﬂ_!zﬁ
inches bevond the edge of the mud ring in order to obtain a
full air r_;]n:ning. The edge of the flare is turned up for a
height of 2 inches. Hinged to this flare a netting covers
the air opening at the sides. The pan is built wide crough
=0 that when the netting is applied it does not limit the access
of air into the pan. The air opening is about 15 percent
of the grate area.  The netting is of rectangular form to give
the greatest area of opening.

(GRATES

The srate fingers, hars and the like are of Santa Fe stand-
ard desien for hituminous coal but modified in this case to
suit the size of the firehox. The top line of the grate is 434
inches alove the bottom of the mud ring.  The side and center
orate har supports are so designed and fastened as not tullu:
moverd by operation of the grate shaker, After installation
the grates were operated in test to see that the supports were
stationary and that the fingers on the bars did not interfere.

The prate rods are attached to the lug on the grate con-
necting bar, Auxiliary shafts are applied hetween the hack
of the ashpan and rear furnace bearer sheet to provide for the
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application of the shaker rods to the arms on the grate bars
near the center of the engine. The dump grates are 1714
inches wide and are specially reinforced. The grate shaker
lacks outside and inside are of cast steel designed according
to Santa Fe standards instead of the type formerly used in
locomotives of this type in order to provide an arrangement
that will give satisfactory movement of the grates for road
shaking by throwing out the inside locks only. The grate
shaker arrungement was designed so that the grates could be
operated by either hand or power. The shaker lever latch is
above the firing deck in order that it may be operated by foot.
Prixciral DeETans oF 2-10-2 Saxta Fe Locomorive
BoiLers
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Thickness SIunRetiOn: ©. s s n deatia e a i a m a oaa o armgle ATIA
Thickness- smoleebos Roer oo v ool i iy 33 inch
TR L o) |10 R S WO S W S SRR P L T
Taher diameber s s s e b R
P VT B | S R e e e e

Flues, diameter ........ .2 inches

Arch tobes, number- ., ..LLiL L S 4
;-";rrhtuhﬁ.dmmoler e T
T'ubes and Rues, length oo as oo 2T feet

Heating surface, tubes.. ... .................3,388 sguare feet
Heating suriace, flues.. .. SR RS T ol e e e
Heating surface, firechox. .. .. ... ...cvivinninn....370 square fect
Heating surface, arch tubes. .. .......00000 v ven.os 4T Square feet
Heating sur face, total Fe R e T B o Ty o
Heating surface, superheater....................1,208 square feet
Equivalent heating surface®... vevees 7,258 square feet
Grate grea ... ... ceeaa. B2 square fect

TARLE 2 —STAYBEOLT [ NSTALLATION 1% 2-10-2 Santa Fe LocoMsMoTIVE

i k] e v R PR e g R B D S
Ihameter of crown stavs, St e covewn o1 3716 inches
Mummber-of serews sl s e e L R
Diameter of screw stavs. .. .oon v eieraye. ve e rnea 1516 inch
Hurmber: golid madial staye. . oo iii i b i v s a1
DHameter of solid radial stavs. ... ........... . ..13/16 inches
Mumber Fome holloar staws.. o v i s i
Diameter Rome hollow stays.....oooo oo oo, L0 irs/16 inch
MNumber Tate flexible stays. ..o coomvvnniy A S
[Mameter Tate fexible stays. . v eveio15/10 inch
Number Tate flush stays. N o WS e
Diameter Tate Al Slavs 5 s o i e 15/16 inch
Number Tate Hexible stays. ... . e
Dhameter Tate fAexible stays. . o....o oo e I % inches
Nunher: st gtaye s e S S e e s 2R
Dhameter screw stavs. ...... ... .1 % inches

The grate shaker arrangement is such that the cvlinders
are operated independently and located beneath the cab out-
side the wind sheets at the rear of the boiler back head, One
cvlinder is located on each side of the locomative. The cylin-
der lever jaws, shaker rod jaws and all operating details
have the jaws and arms welded instead of bolted together.
The shaker cylinders are arranged so that one cylinder oper-
ates the right side prates both front and back and the other
cylinder the left side grates.

* Enuivalent heating surface = total heating surface 4+ 1.5 timeg the
superheating surface

(Continned on page 124)



Financing Our

Foreign Trade

Provision for Long-Term Credits Necessary
s0 That the World Can Do Business With Us

BY GEORGE ED. saMITH**

HE business men of the country have watched and

waited for more than two years, while the time has
arrived when it has been necessary to provide some means
for preventing the complete disruption of our export trade.
Since the armistice a $4,000,000,000 trade balance has piled
up, and now a further balance finds difficulty in being
financed. The National Chamber of Commerce, the National
Foreign Trade Council, the National Association of Manu-
facturers, all agreed long ago that something should be
done to solve this preat problem.

Such a thing would not have happened, if this balance
of trade had gradually grown in our favor rather than to
be dumped upon us. We would have had a gradual balance
of trade to even up, and as it was gradual, we would have
absorbed securities as the natural way to balance up that
trade, It was not possible to educate the people of this
country as to the advantage of absorbing foreign securities
direct, since they had been a debtor people so long that they
do not know what to do as.a creditor,

Therefore, there had to be a

The opportunity came when Con-
gress passed the “Edge Act,"” and
when a committee of the Ameri-
can Bankers' Association formed
the plans for the Foreign Trade
Financing Corporation, which by
its very size and its nationally
representative  character, is  ex-
pected to make real headway in
remedying the chief obstacle now
in the path of American exporters.

Foreign buyers need American
goods more than ever; American
manufacturers, business men and
farmers need more than ever to
supply what the foreigner wants,
They have the demand. We have
the goods. By supplying that de-
mand we could get rid of that
great surplus, could keep busy =ix
days a week instead of four, and
could pave the way toward a new
position for the United States in

The =olution of American lahor's greatest
problem—unemployment—is the exporting
of American time sheets to bring back
American payrolls. The products of Amer-
ican workmanship under our present credit
systemn can only go part of the way in reach-
ing the foreign buyer.
eign buyer, to keep Amerncan goods flowing,
American industries running, and to bring
back work for the four million pairs of
American idle hands, there must be pro-
vided at once adequate machinery for grant-
ing long-term credits in our export trade.
Until these long-term credits are available,
American cargoes will he halted in mid-
ocean, caravans loaded with American goods
will be stopped in the middle of their jour-
neys, and a great barrier will remain in
place in all parts of the world, checking
the flow of American time sheets for the
solution of filling American payrolls.

medium through which to absorb
these securities, first investigating
their worth, and then pooling them
and issuing debentures based on
them to the people. It has been
felt that the big jump in the hal-
ance of trade with its consequent
dizsruption of exchange would, un-
doubtedly, not have come if se-
curities had been absorbed to cor-
rect it. Therefore, let us consider
a proposition which will absorb
these securities in sufficient volume
to have some effect on the balance
of trade. This iz the reason for the
immensze size of the Foreign Trade
Financing Corporation.

Let us see whether we want se-
curities or not. In the first place,
if we do not get securities in pay-
ment for the goods we have sent
abroad, we are going to get other
goods, Do we want a tremendous
amount of imported goods dumped

To reach the for-

the international commerce of the
world.

Why can't this be done now?

Because the commercial banks of the United States can-
not go on extending long-term loans, and further, because the
American dollar is at such a high premium in foreign coun-
tries that foreign buyers cannot afford to do business with
us an the short-term hasis, customary in this country. In
granting short-term credits the limit has about heen reached.
It is only by giving the foreizn buyer more time in which
to pay for his goods that we can compete successfully with
the rest of the world and sell our surplus products abroad,

Now, what is the reason for this four-hillion dollar trade
balance, and why is it threatening to put us out of business
with the rest of the world?

Foreign buyers since the armistice piled up this four-hil-
lion dollar trade balance as a result of purchases, which
would ordinarily have been stretched out over a period of
years. Normally they would have purchased what they
needed, and the balance of trade kept practically level, al-
though it was turning in our favor, but instead of taking a
sufficient amount of time so that demand would balance
demand, or so that we would absorb direct securities from
the other side, as England and France did in the past, this
balance piled up through an immense one-sided purchasing
on the part of foreign buyers in a short time,

 * From an addresa delivered st Editorial Conference Iunchesn, Asso-
cinted Business Papers, Inc., New York, Februnry 18, 1821

** President, Royal Typewriter Company, and member, Organization
Committes, Foreign Trode Financing Corporation.

in on uz? We want raw materials
that we do not produce. We want many things, such
as coffee, rubber, sugar, etc, cheaper, so that we
will get more of the good things of the world that
we do not produce for less of ocur individual effort.
We want imports of certain goods, but we do not want
four billion dollars’ worth of manufactured goods dumped
inte the country, when we are now able to produce
more of manufactured goods than we can consume., Wouldn't
it be better to absorb good securities and have foreign people
pay us interest? In the last analysis, we must import goods,
gold or securities to settle our trade halance. We do not
want the goods—we have taken all the gold foreign people
can spare—and now we stand up against a wall because we
cannat absorb securities.  For the present we have taken
more than enough from Europe that is movable. We do not
want any more. We must become, as we would have become
under normal conditions, a rich investing nation, as every
rich exporting nation in the past has alwavs become. .
The question then is, whether this country will back up
its export trade, It is not a question of whether the Foreign
Trade Financing Corporation itself will succeed or not,. The
question is, whether we can get behind the proposition and
by group thinking and concerted action, solve ane of the
biggest problems that has ever confronted our countrv. Put
it another way, the question is, whether we have to 'dep-end
upon a crisis to show the country that it ought to have done
what the brains of the country are now telling us we ought
to know.
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The problem is one which it will take an immense insti-
tution to handle. We will sav now that we want to solve
one particular problem, and I will lay it in front of you
concretely,

There is in Australia to-day a market for American auto-
mobiles. We are not shipping them. Why? Because there
15 not a dollar market in Australia at thiz moment, and for
that reason many of our men in Detroit are not working,
and we are not producing the automobiles. We must create
a dollar market in Australia in order to sell our goods there
and keep our men working. How are we going te do it?
By long-term credits. Is it right that we should have un-
employed workmen in the country when we can by right action
revive our market abroad? This is not being done out of
charity of our hearts to help people who cannot help them-
selves, It is not an effort to make the League of Nations
work. It is to develop the market for American products
outside the United States. Why not take our dollars—put
them to work—go on paying our workmen and keep up the
prosperity of the country ?

We manufacture a tremendous amount of goods in America
beyond the amount that is needed for home consumplion.
Naturally we cannot sell them in America. We need outside
markets to dispose of them. When we cannot do this, there
is unemployment for the men who manufactured these goods.
When all is said and done when we export, we export labaor.
Labor is the biggest part of all goods we export. Take the
automobile, The manufacturer of this article does not make
ten percent profit on his turnover. If he did, he would be
many times a millionaire. No, he makes nearer 5 percent.
Fifteen percent of his cost goes to buying raw materials. The
remainder goes into labor, In the end, more than 75 percent
of his cost goes to the workman. What, therefore, we are
trying to do is to take the time sheets out of the factories of
America, export them, and bring back payrolls for our
American workmen.

When you finance foreign trade, you only finance the
time of our American workmen a hit further to its ultimate
COnSUmer.

Some time agZo, we, as manufacturers, zat back and zaid to
the parties in the other countries, “Come to our factory and
get the automobiles, and pay us cash.”” The farmer said,
“Come and get my corn from the farm or the local elevator,
and pay cash,” When our exports began to decline, our
producers relented a bit, and financed their poods to the
port of shipment, letting the buyer take and pay for them
there. Now our exports have shrunken so far, and our avail-
able financial machinery has hecome clogged so much, that
we cannot carry the goods any further along to the ultimate
consumer. It is impossible for the foreign buver to take
goods on the terms made available by our commercial banks,
and therefore we cannot sell the goods.

This is not the bankers’ problem alone. It is the people’s
problem. It requires group thinking, group action,

I think that having a hundred million people, all wearing
the same hats, the same clothes, the same ties, the same =hoes,
all eating the same things, is a tremendous advantage for
any nation. It gives a standardized market for the products
of the country. That pives us a great advantage in going
out and selling these standardized poods in the world’s mar-
kets. DBut this great body of one hundred million people is
unorganized, and you know that an unorganized majority in
many cases will not do what an organized minority could.

The answer is this: We must educate the people. We
must bring about group thinking, making the people realize
that what we are doing is putting machinery in operation,
which will back their payroll. We must make them under-
stand that it is their problem. If all of us =it aside and
wait for somebody else to act, the task will never be done.

I am thoroughly convinced that what we need in this
country is to think together, work together, act together, in

TAE ECILER MAKER
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a real spirit, and then the financing of our foreign trade
will gn over and be one of the greatest propositions of the
world.

Notes on General Shop Practice at Du Bois

By GEorcE W. ARMSTRONG

Many interesting and effective methods have been de-
veloped at the Du Bois shops of the Buffalo, Rochester &
Pittsburgh, cach one a real factor in increasing the _eEI:_lue_l:m.-.r
of shop npl.'r.‘t[inn. Careful attention to details, ﬁllltﬂll'lﬂ:tlﬂn
of much lost motion and the equipment of machines with time-
saving jigs and fixtures all help to increase shop cutput and
reduce the unit costs of repair work.

Washout plugs are quickly and accurately turned and
threaded in an engine lathe, Fig. 1. Several sizes of cast-
ings are carried so as to reduce the amount of metal to be
removed to an economical minimum, about 4

4 inch range he-
ing cared for by each casting. The small end of the plug is

cored out to a bell shape to reduce the weight and permit
quick center punching for the tail stock center.

The threading tool is a hobbed chaser (as shown on top
of the tool post) held in a block fitted to take the place of the

Fig. | —Method of Machining Washout Plugs

regular tool post. Grinding this tool at an :mg]'.: furmshes
a turning edge to precede the threading chaser. By means
of an adjustable stop, the carriage travel can be regulated,
permitting the taking of several cuts and vet maintaining the
size where a number are made of th