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Shop DetEil Drawings

Tolerances

Unless otherwise specified the following tolerances will apply:

Lineal dimensions #finished surfaces - Fractional inches plus or minuu 1/64"

] " . "t " - Decimal ] ft Ooqn
" " " " - Millimeters " " " .4ML
" " ss#rough " - Fractional " " " " 1/32m
" " " " - Millimeters oo " " LEMM
Diameters xfinished surfaces - Fractional " " " " .005"
" : " 1" - DeCimal ! 1] 1! ] .002"
" " " - Millimeters " " " » 1131
" :mrou oh " - PFractional " " " " 1/64"
" " - Millimeters " " " AL
Squareness - #finished surfdceo w1th axis total 0° 30!
Concentricity " " " .Q03"
Angulurity " L " " " 0% 301
Squareness srrough " " " " 20 01t
Concentricity L " " " " 1/64"
A.ngularity " 1t " 1" ] 20 Ot
Roundness = #finished surfaces - Practional inches plus or minus ,001"
" " " - Millimeters " " " « 21
" s#sroush M - Fractional " 1" i 1t 1/7 on
" " " - Millimeters " " " - 8Ll
Flatness and centerline straightness '
#finished surfaces - Fractional inches " " " ,001" in
" " - Millimeters " " "L 02MM in
#¥rough " - Fractional " weooow " 1/32"
" " - Millimeters " " " . 8X1

% machined, preclsion and die casting
#3: sand cast and forged

Methods of Dimensioning

Dimensions will not be repeated unless necessary.

Tying up dimensions will be omitted, where used "tying up" dimension will
be marked (ref.).

Dimenslons will be applied first to sult function of part, second to
facilitate production.

Unless otherwise speclfled, the following information will apply:

Threads
Depth of tap drills to extend past the thread the equivalent distance of

1-1/2 to 2 turns

L
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Depth of perfect thread will be dimensioned on drawing designation for
depth of thread. v

Length of perfect male thread will extend within the equivalent of
1-1/2 to 2 turns from the shoulder,

Chamfer end of threads to be 45° and 1.25 times the depth of the thread,

Patterns

Cast Tettering as per Engineering Dept. instruction.

Allowance for finishing surfaces as per shop instruction,

-Radii of rillets to be 1/16" § 1/32" unless othorwise specified.

Corners to be rounded up to 1/16" % 1/32" R. unless otherwise specified,

General

ATT Durrs and fins to be removed,

Type of finish to be indicated for all machined surfaces.,

llaterlal to be designated to standard specilicatlions,

Special scale must be designated on all views not made to scale or the
entire drawing.,

All drawings must indicate as much as poseible the true intersections.
Junctions of cast and machined surfaces must be shovn In true mannere.
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Standard Steam Metals

No. 2 metal (casting)
Chemical analysis - 85% éopper, 5% lead, 5% tin, 5% zinc.

Recommended for general steam use up to 250 psl pressure or up
to 2" pipe size units for pressure to 300 psl saturated steam.
Also for parts on steam appllances not exposed to steam.

It is suitable for use with steam temperatures up to 400°F.

Authorities =and References:

A.S.T.M. Spec. B-62

American Foundry Association Table 59 Alloy #2
S.A.E. Composition #40

Federal Specification QQ-B-691 Compositlon ;2
Navy " 46-B=-23% (ounce metal)
Army " 57-70 Composition #2

No. 6 metal (casting)

Chemical analysis - 879 copper, 6% tin, 1.6% lead, 4.5% zinc

Recommended for general high pressure steam use up to 400 psi
pressure and 500YF. temperature.

Aunthorities and References:

A.8.T.M. Soec., B=-61

American Foundry Association Table 59 alloy #l
S.1.E. Composition #622 .
Federal Specification QQ-B-691 Composition j1
Navy " 46-B=~8 Composition M
Army " 57-70 Composition #1

No. 5 metal (casting)
Chemical analysis - 86% copper, 8% tin, 1.5% lead, 3.5% zinc

Recommended for injector nozzles and bearings,
It is the same as the following specifications except that the
lead content is increased 0.5% for casier machinability.

Authorities and References:

A.S.T.M. Specification B-€O

American Foundry Association Table 73 Alloy #1
Federal Specification QQ-B-€91 Composition ;#6
Navy " 46-DP-5 Grade 2

Army " 57«70 Composition /{6

- - MTA4PA
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Bronze Rod
Chemical analysis - 88% copper, 4% tin, 49, lead, 43 zinc

Recommended for the same uses as #2 metal whereever 1t is to
advantage to use rod.

Authorities and References:
American Brass Co. Alloy #610 A
Chase Brass and Copper Co. Alloy #444

Nickel Alloy

Chemical analysis - Nickel 32.5Y, copper 60.5%, iron 7.

Gecommnended for use on stecam applicnces cubjoeted to Rk

ssures aand teaperaturcs. Generally used for valves,
ve scats and dices; also for ball joint seats., Satlo-
Pactory for use with superheated stewl up to 65007,

Authority and Refercuce:

International llickel Co., Spec. Inco 5.
Cenerally Lnowm as "Bverbright lietal'.

Sheat 2 nf 2 /V]fc"sp’”
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Threads and Threa® Tolerance Standardization

Unless otherwlse specified, all threads and thread tolerances
shall conform with the specifications as outlined in the
following: '

National and Acme Threads and Class Fits shall be in accordance
with U.S, Screw Thread Standards Handbook 1issue H28-1G44,

Nathan and "V" Threads shall be made to class fits to agree
with similar sizes In the National Threads as shown in the
U.S. Screw Thread Standards Handbook issue H28-1944,

Whitworth Threads are to be American Truncated Form and shall
be made to class fits in accordance with U.S. Screw Thread
Standards Handbook issue H28-1044,

National Pipe Threads (taper and straight) and tolerances shall
be In accordance with U.S. Screw Standards Handbook issue H28-1944.

British Pipe Threads (straight) and class fits shall be made

In accordance with the British Standards Institution issue No,
84-1940.

British Pipe Thread (tapered) and tolerances shall be made in
accordance wlth Britlsh Standards Institution issue No. 21-1938.
titled Plpe Threads Part one Baslic Silzes and Tolerances.

Square Threads do not have standardized tolerances. Thread

fits should be established iIn each Instance. It is strongly
urged that Acme threads be used In preference to square threads.
Where square threads are unavoldable, 1t is recommended to use
the modified form as shown in the U.S, Screw Thread Standards
Handbook i1ssue H28-1044,

Wherever classes of fits are used, the class fit number
must be deslgnated.

On all exlsting threads the tolerances must be based
on the actual slze and not on the nominal size of the thread.
This is necessary to maintain iInterchangeability. Such actual

sizes would have to be determlned by a survey or parts, tooling
or gaging equlpment.
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DRAFT Nathan Thread info
Short instructional note on the Nathan Thread Form

References: (All from Nathan Mfg. files)

Sheet 1038 0f 3.1.1939 rev 12.11.1947
The general thread size sheet. The basic pitch diameter has been added to
drawing. However, threads were general developed from the Major & Minor
diameters of the male and female threads. There is no note of limits (tolerance)
on the pitch diameters.

Sketch 1.28.1938
General thread information but specifically referencing 1918 A & B injectors.
Shows basic pitch diameters with limits for male & female members. Basic
PD is for the thread sizes at the listed threads per inch (TPI)}- not all threads/sizes
shown.

Sketch 5.5.1942 (11 Simplex “R” NYCRR letter 5-5-42)
Pitch diameter limits for threads used on Nathan No.11 Simplex “R” (used
extensively on the NYC) Reference on this Sketch to Dwg. 2774 not included in

_ this information account obsoleted (as same as 1038 less pitch diameter

information).

DRG 2774 11.7.1929 rev 9.17.41 obsoleted, superseded by Sheet 1038 10.22.1954
(2774 Not included.)

Standard Coupling Ends: Lubricator, Injectors, Injectors — PRR no date.
Thread diameters m/m & inches — Nathan products — does not include later
Nathan products unless thread diameters & TPI are the same.

Standard Practice Page 1 (of 2) of 5.23.1949
General thread Fit — Class #3 — Not specific as to where used.

General information page of 2.16.1949, titled “Recommendations for Thread Class Fits
by Mr. J. Brady of the Pratt & Whitney Co.” (In part):
Nathan Thread — In accordance with U.S. Screw Thread Commission Standards
shown in issue H28-1944. Copy this issue not in file.

The Nathan thread form is similar to the Injector thread form as recommended by AAR.
(It is believed that the Nathan & Sellers thread forms precede the AAR/ARA injector
thread practice.)

The additional clearance or truncation of the “V” thread form from the major diameter of
the male thread and on minor diameter of the female thread is used primarily used for
lubricant and dirt. Thread lubricant used years ago was valve oil mixed with graphite.
Roundhouse work areas were not known for their clean conditions.

The later information sheets and references to the thread commission and class of fit
indicates that Nathan was bringing their thread form into (then) current thread practices.
This would be important as we have not located references for manufacturing of taps &
dies or the setting of Nathan Thread gages by the quality control people to check thread
sizes of taps, dies and the production of threaded products.

Cont.

M504



Page 2 - Nathan Thread form

Even tho, by 11.22.1949, within the company, they were debating about discontinuing
use of the Nathan Form on new developments. The Head of Engineering C. F. Ericson
in response to a memo from W. Grantham, noted that he was in agreement, but he
mentions that it [Nathan form] was already discontinued on new work accept where
interchangeability was important on the older Nathan products then still in use (our

paraphrase of the memo). (fead W!Wkwngm ke /M;Z 07 25 e )

As far as generating this thread form, the thread elements are the same as used on the
theoretical “V” form as shown on Sheets of 5 Dec 1919 & #1038. It should be noted that
excepting the obvious difference from “V” form, that the ‘Flats” width from truncating
the crest and root are the same Unified/National thread form (TPI/8)

So when generating this thread, the various information sheets will give one an idea of a
basic PD and use the differences from the basic male & female PDs and the limits of this
portion of the thread elements.

In general, for the 8 & 10 thread Nathan use Pitch Diameter Limits of Female & Male
members see Nathan Sketch SK-1.28.38, where the PD Limits for the TPI are as follows:
This represents a close Class 3 fit on 10TPI with around 0.0025 to 0.0005 clearance.

TPI _ Female Male

10 +0.0015 +000

+0.0005 -0.001
8 +0.001 -0.001
-000 -0.003

Note: What appears to be an unusual same dimension of OD/ID diameters are listed in
the Nathan Sk. of 5.5.42 referencing a New York Central letter 57.5.42 concerning 11
Simplex ‘R’ lifting injectors on lines “D” & “G” where there is but one diameter shown.

Why these two threads(;g‘?ere set up in this manner is unknown at this date.

If dealing with worn threads, then be governed accordingly using the minimum allowable
clearance to provide the best fit on the worn threads. Since all the limits shown are
manufacturing limits, as a recommendation to allow no more than 0.015” total radial
clearance between worn male and female members with all other conditions being
acceptable for continued service. Re-sizing of threads should be considered before
applying new parts to old bodies. Where excessive thread clearance in noted, consider
applying oversize part to reduce any possibility of thread being pulled out when tightened
or part coming out while under pressure.

C. B. Ahrens — Engineering Office
Rev: Dated 12 July 2010, Rev: 9 Jan 2017
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FIND THE HEL»X ANGLE OF
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- 31416 X .2188 = 2.B865
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. TAN, H = L@ ’il.%%es = TAN, .04330"= 2° 29"‘,_'
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