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-'~'" .·· INSTRUCTIONS COVERING AUTOGENOUS WELDING 
, , (SUPERSEDING LocoMoTIVE AND TENDER MAINTENANCE INSTRUCTIONS No. 80, DATED APRIL 22, · 

In welding,· either by the use of gas or electricity, care and good judgment on the part of the operar­
t<ir are of prime importa~ce. 

The meta:l added is liable to be porous, and relatively brittle. 

The heat at the surfaces welded affects other sections near the ~eld, tending to' reduce strength and 
toughness. 

e following general rules must be observed: 

Y Welding C::racka or fracturea or building up wo~ surfacea will not be permitted on the following:­

Alloy steel, or heat-treated carbon steel. 
Pieces evidencing weakness of design. 
Pieces worn beyond set wear limits. 

" Throats of wheel or tire flanges. 
Drawbar pins. 
Axles.· 
Piston rods, crank pins, and bodies of valve rods. 
Main and side rods. 
Solid cast iron and steel wheels. 
Driving wheel tires. 
Rolled steel wheels and tires. ;. 
Coupler bodies, knuckles, locks, lifters and throwers. . 
Pressure vessels (such as steam boilers), or parts thereof, _in which the stress is not carried by' 

staybolts, or other stays. 
Tension side of equalizers. .. ' 

.. "" .. 2. , .Building-up worn .daces within ·aet wear limita, but not the welding of cracka or fractal'•~ 
~ be . Permitted OD the following: ' . . ' ' I • . ·-- .·• ~· 

" ,,..._ . . ''"' ,,,...:.;..:.... . .:.:.~--
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Bolst~rs and side frames of inferior strength must not be welded, but should be scrapped. 
- Any broken parts of castings may be re-attached, or replaced, by welding. If the Sll:ress on the piece is more than 50 per cent. of the safe stress it can carry, the area of the weld must be at lea'st 50 per cent. 

I greater than the original sectional area. See Figures 3 and 4. . . , 
Broken locomotive frames, also spokes of driving wheel centers with not more. than .two adjacent and less than one-fourth the total number of spokes in one wheel center, may be welded with at least 50 per cent. excess area in weld, but they need not he annealed. 
I<"orged -and -r~ll~d- ;teei:- -~~cept parts enu~e~ted-- i~ --Section 1, under General Rules, when cracked 

or broken, may be welded; but when the tension stress thereon is more than 50 per cent. of the safe -·stress it may carry, the area through the weld must· be at lea:st 50 per cent. greater than the original area; and after welding, the piece must be carefully annealed. 

J. T. WALLIS, 
Gen'l Sup't Motive Power, 

Peni.a . .Rallroad Lina Eaat of PiUl!burgh. 

, 
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A. SHOULD ee: Sl.l(iiHTL'V GiREJoi.TER ,THA.N o,-.METE:.R OF'" PE:.NClL.. • . . 
~~. 

~~ ), 
..._,..._ s·o 0

--/ 

Fta.. 2. 

WHEN ?\£.CE \5 sue.JEc.T 10 H\GiH -rE.Ns,ow B MusT BE 

M"ORC IHlto.N I\ T. 

B 

' 

·~NO'T \..ESS ~ 
I TH"N ti T . 

F'IGi.3. 
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0 t:. rec.,..," E M~ TEf\' -.l. RE.M OVE.t> 
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CRACK~ A.~ RI-VE.TS A.NO 5TA'<80\..TS ~-r A.NY 

LOC.A.T\ON MAY BE WELOE.O. 
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omotive and Tender Mainten~nce Instructions No. ·30. 

ISSUED ALTOONA, PA 

JULY 23, 1919, 

INSTRUCTIONS COVERING AUTOGENOUS WELDING 

~.-~ .. 112~~~•:!-~1~' ··r..l--..... ·: .. ·.r ··":1 ~'\rt~,.!f.t·."·" ••• .. ~ ... / 1
1.!, ~~--~::.;-~,•11.·l:::!.(.:t~ ":.\iL"f. -~,,.,,..•' 

•l'J&nO• . 
. .:,-:"".~~~·:· --~ .. '.·:. t.l.J•L -·· '":':~ ~: :·: •. 
~~1~p~~ ~;vi<1en~:ing ~:\·::<:..~\n\·~' .. ._ .. -,f .(~~-:·· ... · ... ~~ 
lii-115 worn beyr.rm:s :··,:t ·:. ". ,, ::'.\::: -. 

Throats of •.vhecl ;;r t:r.;:: ~:;:•7.';·=. 
Drawbar aim: 

· :. :\xles · ":.:~ J _.. .. • ,·' 

: ·;.,f_i:m\!1 rous-; t'r:rnk pin$, and ;_, :11:".;· !e• ····::·i: 
.,, -· .. _Main )n,l side rnd:. · Jl•B.Be, lOl' 

ftre--. 
Drivil'.!g 1N!-'.~e! ·..i:-:s. 
Rollec .stee! w'1eels 1nd tire~. 

' .. :0oup1e:r-· i}odies~ knt1ck1es, iccks, il'irtl·~· .-;;;l"!-~;~m·.~"crs.- ··><>· 

Pressure vess.els ( st1ch a:> ste;:m be·>·":> . ::::- r~i::-ts thr:-e~i, ;n w1'.i::': :i'.e 
~!~,yO,,it~. 0r 1Jti-1er :ot:pr~ . 

.. , ·'l~ I , . • - • . 
.1. en,-Jlt.'ll .;:ue OI equaiL,ers. 

~ 

.. 
timiu, but not tne ·weuiing oi era~ or rraC:tur 
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. .,~···.' -· ,· .• :'" . ·' :: : .;. . "'.. : . . '"' ··:r.:,' .. : ... . ;·~;·(• . . " ... " •· _1. .. :. ''. 
·REVISION OF FIEST. PAaAGRAPH 01i' DJ;TAI.L . .RULES Pf .LO(..OMOT!~NTENJ.NClll 

, --: INS~VCTIONS NO. ·µ~-A. .. ; .... , 

."'. .. (Superseding .aL). existing instrU:ctions on method of.prep~iris e~ee 
cc:· .. •. • qutt Vlel°ds on locomotives and tenders.) ·' .. . - ~· ~~~t(~":;· ,~~<;~:v .: ~ ·. . ' ~· ., : . 
~;*~~~~;;··~.'< :, . ' '"***"nu .. , , . J ; .. · 
1~~;.,~;YAutharized by the Chief of l1Ioti ve Power in ClrcUJ.ar Lett~r dated<AU:gUtft ·r4; · :~~~::~~;;: . . '· : \•. . "' 

~,t,;_.~'·i·';'._:· - ******* 
•:;?';-,... . .. r., • 

. ~- ,; The. "dges Q.f the parts_ to be w"ldcd must be prep~red as lihQWJ3. 
·. ·:·:.:for the doublo V butt· joint and as shown in Fig. 2 for tbe single V putt joint. 

Butt welds should be fin5.shM as per lt~igures 3 and 4, exyep.ting those on par~s 
\~y,.here clearance will not permit the full thickness or thvse.cm boiler plates." 

'
1 The ede;es ~o be welded must Je fre_e from grease,. rust, scale or ')ther ferei'gn. 
- substances and must be chi.p-ped or mayhinod to clean bright metal. Surface• , : 
. adjacent to the weld must be cleaned. to bright metal with sand blast or grinde:r 
,for .at least 1/2" fr·om the outer edges of ·the w. · ·-

Of{ice, Chief of Motive Pewer. 
·
1
· -:. -- Al~oona.,.,. Pa~, Aug. 14th, l~,e. 

• ;: ~-.1. 

~liJ~·: :~:~;· '."• 
~!;;.:;;, ... ;::;~~< '.}, 
'.''~:. -~ :~·" ' 
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----· -~--- - ----------- -----

F •. W. HANKINS. . 
Chier of Motive Fewer •. 
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