
THE PENNSYLVAatL llAILBOAD 

••••••••• 
LOCOMOTIVE W1.l:NTENI.liCE nqsT!mCTIONS NO.L-33-A. 

Issued ~ltoona, Pa., 
June 25, l936 ~ 

••••••••• 
Instructions for Shop Inspection and.ilepair of Du.plex and Standard 

Stokers at time Looomqtives receive Class Repairs. 

{Superseding Loco~otive Mainte?UU1ce Instructions No. L-33, Dated llay 

18, 192~ and No. L-45, Dated January ~, 1932) • 

••••••••• 

1. ~t Class ~epairs all stoker parts on locomotive and tender must be 
dism£1.ntled end thoroughly cleaned, after whioh the•e parts must be carefully 
inspected for defects and then put in first-class condition by renewing or re­
pairing ~s outlined in these instruetions, and on staniard tracings. 

2. when stoker parts a~e dismantled for repairs at any time other than 
class repairs, the limits prescribed herein should be followed to the extent 
necessary to keep the ports in service until the next class repairs. See 
Circulars 1-32 and L-40. · 

3·. Stoker parts which may be reclaimed by autogenous welding are so in­
dicated herein or on Standard Traoings. J..utogenous ~elding is prohibited on 
stoker p~rts not so indicated, or where cost of welding end mt\chining any part 
oxceeds cost of a new port~ 

4. Reolo.mation of stoker parts by autogenous welding must be done only at 
.Altoona Works and Columbus Shop&. 

5. Obsolete stoker parts worn beyond economical repair must be renewed 
w1;.en practicable 11ti th parts of latest design, except wb.en otherwise directed in 
~lue Print Instruction Letters. 

6. Repairs, ~el dine, end pntches not in accordanoe with these Rules or 
Standard Tracings, must be corrected at Class Repairs. 
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(a) Renew bashing when thiclmess under valve is reduced .062". 

{dJ Renew defective or soft va.J.ve piates. 

u.. REVERSil{lf VALVE IiOD .um :BUSHING: la) Rod must be maintained according 
to standard gauge. 

(b) Renew bu.shing 'Ahen diameter ot bor~ is worn .OlO", and when loose 1n· 
chamber. 

15. OPERA.TING VALVE AND STEM AND RilX}S: (a) Renew or reclaim valve when 
outside diftJJleter is .ois" less than· s'.tandard. 

(b) 

(a}_ 
f'ollo1'is: 

Renew rings when side play e.xcaede ~OQ6!'. 

True up ring grooves when worn .oi.01• ~nd f'i t new 011e;hize ringf as 
Side play in grooves_.,________ .OOl." to · .003" 
Ring gap--.. ------'""-.;;._____ .020" to .030" 

(4) Whitewash and hammer test valve atem for cracks~ Renew or reo+a~ when 
diamat~r at bottom of notch is less than l/4tt• 

16. OPERATIN.G VALVE ~ODY .AND OAP& {a) Renew or 1reclaim body 'Vfhen bore is 
shouldered .01511 or ls .631" larger than standard. 

(b) Bush cap \Vhen bore is .047" larger than standard. 

17. LI1i.ITING V.MLVE & BODY& la) Rene~ or reclaim valve ~hen thickness at 
largest diameter is reduced .125" or outside diaateter of wi.ngs is reduced .Ol!". 

(b) Reclaim height when lift of valve has increased .031". 

(c} Adjust valve for llO lbs. steam pressure and test for lea.ks. 

(d) Renev; or reclaim body iihen depth of valve seat has increased .062". 

18. PISTON ROD PACKING: la) Renew or reclaim stuffing box when clearance 
between box and rod exceeds .093". 

(b) Renew retaining ring i'then clearance between ring and rod exceeds .078". 

19. DRIVE RACK: Renew or reclaim rack when threads f'or piston rod are ~orn 
larger than standard, or when thickness at top of teeth is ~o,rn to .l25", or when 
thickness or width of' rack is 'lloOrn .125" under standard. 

20. RACK HOUSING: (a) Rivet liners of proper thickness to side or bottom 
v.hen side or top clearance of rack exceeds .031". 

(b} Totel clearance of rack housing frame and hopper bolts in their holes•· 
.must not exceed .093". ltenew bolts worn .031" or more. 
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(•} Benew or reclaiQ holes in stuff!~ box cover or rack housing baot 
cover wbeii clearance at stud or bolt holes exceeds .125". 

• 2ll. !JiU,NS~ HOPPElh lo.) Bi18h· c.a per tracing F-401830 when inside diame-
ter is. more than 1/2" over size, - or w}ien- cracked or piece broken out. 

( b) When hole for dividing rib trunnion is over l. 812'' apply standard 
hardened steel bushing •. Renew bushing \When worn to 1.594''· 

(o) Rebore main bearing cover when bore for bushing is beyond standard. 

(d) Total cleare.nce of frame bQl.ts ill their holes must not ex.ceed .093tt. 
Bolts worn ~031" or more must bq rone~ed. 

( e} Renew bronze b11shing for el~ato.r S·haft v.hen lost motion between 
shaft and bushing exceeds .031"• Grind inatcl.e of bushing to provide total clear­
tlnce from •005" to .015". 

(f) Rane"ii aai11 drive shaft bus'hi.ng when total clearance or shaft in bush-
i.?lB exoeeds .031••. 

(g) 
housing. 

B~lting surfaces must be maintained parallel to those on f~ame and rack 
~orn surfaces may be built up and dressed. 

22. CONVEYOB. l~Irr DRIVE Sl!tlFT .A~ID GEAR: (a) ~rue up journal surface of 
shllft when aey two diameters vary mora th.an .OlO"~ Renew shaft when journal 
diameter has been reduced to thd diemeter. of th·3 gear :fit, or v.hen diameter for 
large revorse body bushing hf.Ls deoreased .125", or bore of shaft for small re­
verse body bu.shing hes inoreosed .125". 

(b) Renew or reclaic gear v.hen thickness of teeth at top is reduced to 
.125". 

23. COlITTYO.R REVERSE hODY HE.t\.D AND BUSHING: (a} Renev. or reclaim head to 
standard 'bhen diameter of hub is reduced .12011 • 

(b) Benev. bushint; when lost motion between hub and shaft exceeds .031". 

(c) Bush holes in ja~s ot he&d ~hen lost motion bet'Neen hole and pin ex­
ceeds .062", and reclaim je.ws v•hen wall thickness around hole is less than .375", 
or lost motion between bloci.!:: c.nd jaws exceeds .125". 

24. ·CONVEYOR REVERSE J30DY ,.ND BUSHINGS: (..n} Rane\11 east iron bodies v.hen 
stud holes have to be tapped larger than 3/4". Cast steel bodies to be re­
claimed. 

{b) Equip outside of body ~ith bushing if lost motion betv;een body and 
pawl shifter exceeds .Q3l". 
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(o) Renew inside bushint~ when .0$1" larger than ;shcft or .031" smaller 
the.D bore in head. 

" 25. CONVEYOR R:ilVERSE .cODY DU'ST GU.am: Renew or reclnim if de!ectiYe, or 
holes nre worn .062".-

26. CON'VEYOR .BEVERSE ~ODY.RATCHET WHEEL: Renew or reclaim when diameter 
of teeth is reduced .os2". 

27. CONVEYOR PAi~ SHIFT"ZR: Renew or ruclaim ~han, 
' \ Sides of grooves .046" out of parallel. 

Thiolmess groove wall .125" less than standard. 
Width of fingers .062" leas than standard. 
Lost motion between slot ~nd reverse pin exceeds .os1•. 

28. CONVEYOR SHIFTING YOKE: la) Renew pins when lost motion between pins 
and groove exceeds .062". 

(b} 'huo u.p trunnion \\hen out or round .031"· 

29. COlMYOB PJ;..WLS, P:U"iS, SPRI~"GS .. rum HOLDERS: Renew or reclaim when, 
'-' Tip cf pQwl is soft or distnnce from pin hole center to tip is 

.CSl" less thnn standard. ~ 

Lost motion between pawl end pin exceeds .093". 
1 Lost motion between spring holder end pin exceeds .031". 

30. CONVEYOR REVEESE COVER: (n) Apply or renew h£trdaned steel bushings 
'liilhen holes tor shitting yol.te nre out of round, or lost motion exceeds .t3l''· 

(b} Rene~ bolts that hold tv.o halves of cover together when totcl clear­
anoe exceeds .062". 

31. CONVEYOR REVERSE LEVER: (a) apply or ronew hnrdened steel bushing 
when hole for shifting yoke is out ot round, or lost motion exceeds .031". 

{b) Renew lever when thickness around hole is less than 7/16". 

32. CONVEYOR REVERSE LEVER A:.=tY:: Renew or reclaim ~rm ~hen wall thickness 
nround bore or at keyway is loss than 3/8". 

33. COltVEYOR BEVEBSE Q.U~: Renew or reclaim \'iihen depth of not~hes are 
reduced .062 • 

34. DIVIDiliG iU:S: Renew or reclaim v.hen, 
:Bottom. trunnion worn .062" less than standard. 
~orn thinnJr than l/4" at an_y point. 
Depth of teeth ere reduced .062" • 

. Projection for stoker wronoh is reduced .125". 

, ..... 
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36. l>IVIDnJG RIB W.i~HER: ReMW or ~laim ilhen depth or teeth is re­
duced .062 • 

36. DRIVING EMGINE - CO?rZPIJ:TE1 A.i"teir &ssembling c.nd lubricating cylinder 
with cylinder oil ~nd rock with conch engine oil, moke running test nnd correct 
al~ irregularities. 

37. ELEV.LTOR SH.1\Fl\ THHUST WASHER Alf.D SPLIT RIHG: (a) True up all journals 
on shaft when shouldered, t~pered or out ot ~ound .015". Reclaim as sho~n on 
standc.rd tracing. 

{b) Renew washer ~han ~hiokness is .062". 

le) Rene~ ring when thickness is raduoed .062". 

38. ELEV.i•TOR CE.'i:a AND Rt".TCF.E'll 'l'iiEELS: Renew or reclaim gear when thick-
ness r.t top of telilth is less than .125", l!.nd rt.tchot ;;iheel when outside diameter 
is red.1.1ced .125". 

39. ELEV~TOR SE~1ING RING: Ren~w or reclnim ~hen pr.eking groove flanges 
nre 'iitorn .062t1 less thr:n stc.ndnrd or inside diometer hos increased .062". 

40. .ELE:V~TCR s&LrnG RI!:-G LiUSHIMG: Rene" \lihen lost motion .between screw 
and bushing exceeds .031". 

41. ELEV.i'.TOR SE.ALLNG RU.TG Ci.P: Renev; or reclrim whl!in inside diameter has 

increased .062 .. , or v;hen thickness of 'flight is worn to l/4".or diameter ovE:1r 
flight to 7-l/ 4", or outside diruneter to 5-3/4". 

42. EL.EVaTOR C.LiSI?rG: (o) 'When inside diameter of elevetor co.sing is worn 
ll-l/16" at any point, true up the bore to ll-l/16" die.me tar end use therewith 
the meximum oversizll reel!· imed elev!'. tor screw 11" in diameter over flights. 
1.¥~1e:i inside dicmeter of casing is "orn to more than ll-1/4" c.t any point, bore 
the ccsing to ll-l/2" diameter and apply 5/16" steel bushing cs shov.-n on stand­
ard tracing, reducing the inside diameter of tha bushed cnsing to 10-7/8" for 
u.se with standard or undersize elevator screw from 10-3/4" to 10-l/2" di~meter 
over flights. ReHe~ bushings thnt are worn more then 11-3/16" at nn_y point. 

(b) Renew bushing for pawl oasing hub when lost motion exceeds .046". 
~djust length of bushing as required. 

(c) Maximum cleor~nce betwe;n ccsing end screw mu.st not exceed .187". 

43. ~"I1EVJ.TOH PAWL C.AS!IfG AMD RET~~INING RIMG: (n) Renew or reclui.rn cas-
ing when outside diacetcr of hub is reduced .062". 

(b) Renew retaining ring when clasronoe b~tween ring nnd pawl exceeds .062". 

- 6 -
L-3~-A 

Downloaded from http://PRR.Railfan.net - Rail Data Exchange Collection - 2024 - Commercial reproduction or distribution  prohibited 



44. ELEVATOR P.bWLS, Pll~S, SP11.INGS L.?ID HOLDEB.S: Renew or reclo.im when 

' Tip of pawl is soft, or distance from pin hole center to tip is 

.031" loss thc.n standard. 
Lost motion betv;een pnril end pin exceeds .093", 
Lost motion bet\"1etJn spring holder Emd pin exceeds .03l". 

45. ELEVATOR PA.\VL SHIFTER: Renew or reclnim \when width of fingers is 

reduced .l25" less than sto.nC.crd, or lost motion between slot o.nd pin exceeds 

.062", or total clcarc.nce betv.een pc.wl shifter end shcft exceeds. 046". 

46. ELEVil.TOR SCiiEWS: (a) True up journal for sec.ling ring bushing when 

\liorn, shouldorod or tziperad .Ql5". Rwel.Qim. ,journ~l \•hen worn tf'I 3.544". 

(b) Total cloul'~nce c.t top buahin{3 must net exceed .025". 

lo} Itenew split ring when v.orn .0~3". 

(d) Renew or reclo.io screws ~hen worn beyond the following limits: 
10-1/2" Dio.metor of flight. 
7/16" Thickness o:r flight ut 5-7/8" dio.meter. 
3-15/16" Dittme'!ier of hub between flights. 

47. ELEVA1'0R STIRRER: l\enew or reclaim stirrer when height o! boss is 

reduced .125". 

-sa. ELEV.;:..T0£ ASSEMBLY: ~hen distance from ·oottom flange of elevator cosing 

to underside of boss on cesing top exce~ .187" apply wenring plute betweGn 

stirrer and casing to keep screw in proper place. When wenr at stirrer hns been 

adjusted, push screw up as far as pessible nnd apply wenring plate between bot­

tom of pawl c~sing and top of elevctor ccsil'lg to keep vertical motion less:th~n 

.062".' 

49• . TE:ST: After stoker engine tr~nsfer hopper elevators and conveyor drive 

unit hcve b0eii assembled ar..d before applio&tion to the locomotive, test the en­

tire assembly by operating with compressed air ~t 80 pounds admitted through a 

l/2" line• i'he entire assembly mu.st opercta freely in both directions. 

50. DISTRI~UTOR TUBE: Renew or reclaim tube or top or bottom plate 

of tube when both right und. left edges are burnt or broken off 1-1/4" or more. 

51. DISTRIBUTOR JET: Renew or reclaim jet when holes ere worn •062". 

52. DISTRIBUTOR UNIT CLEARL.NCES: (n) C learonce bet\lieen draft ring end 

distributor tube mu.st not exceed .125" at aey point. 
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(b) Center line ot ciistriouto-r jet holes must 'be from 5/8" to 7/8" abo'Ye 
i'loor or distributor tu.be bottom. 

(c) Chec!t cle::.r~ nae bet\ou 1~n drcrt rint.; : . .ud cllstribU.tor elboi;. fl:'.ntes \'.hich 
must not be less i:.t otlj· point h.heu stoker is erected 011 a cold locanotive) 
tha~1 .:j/4" for Lls, .w2s loc~imotives; it' for lls, Ilsa, ~:ls, ~i2sn locomotives; 
1-1/8" for JU locomotives r:nd l-l/4" tor CC2s locorr.ot.ives. 

DUPLEX STOK:ER ....., _______ ------

b~. TROUGH lULL JOINT .um CLAMP: (a) :Renew or re9laim -when inside die.-neter 
·Of joint is 'i,or11 to 12-3/ 4"" or outside diameter of ball is v.orn to 15-l/4", at 
ur-~ point. 

(b) ~\anew or reclaim clamp when wall ,thickness is reducad .187" at any point. 

(o) Total clearance between bs.ll joint and clamp must not be less than .125". 

STOKER -------
PAltTS O~l TE:i.IDER U'J"IT 

54. CO?TVEYOR SCREWS: (a} Reclai~ coupling fit in back end of screw when 
worn. Reclaim, bolt holes v.hen v.orn beyo?~ 1-l/ 4", or when <.1dge distance is less 

. thfln 5/8"• :dush hole for shllft v.han loat motion excee.ds •062°. 

{b) Rene"W or reclaim screws •·hen worn beyond tha following limits1 
Di&meter of flights reduced 3/8". 
Thickness reduced one-h2lf of stand~rd. 
Diameter of hu.b between flie;hts reduced 3/8". 
Length reduced .125". 

55. CONVEYOR "U" TROUGH S1IEE•I1 f.lID COVER: Renew when thickness is reduced 
.187", or thin on hammer test,or "tJff sheet cracked or patchGd. 

56. CONVEYOB U.V. f.ROUGH CONNECTION: Renew or recle.im when ~orn more. thnn 
.437" at bottom, or when i;>rusher i>in hold is incraasad .125". 

57. CRUSHER PIN: Ranawi YI hen worn .125". 

58. OOHVEYOR TROUGH "V" SHUT: Eenew when thickness is reduced .187". 
Petches on sheets must be butt "'eldad. ::denew angles in bottom when thici'"-"lees is 
redu.ced .125'' or height reduced 1/2" • 
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59.. ·.CONVEYOR SLIDE SU.PPOR~ AlID ROLLERSt (a} Reclaim trunnions. wheP. ont 
of rowid •l25"• 

( b} .'Bush hole f:>r- dri··rn shaft when worn. over 4.375". Rebo.bbi tt bearing 
when lost motion exce.:ids .062". 

(o} ~enew rollurs when holG is ~orn l/4" or when flet spots. are worn on 
ou.tside• 

{d) :Maximum oleo.ranee between trunnion and rnller must not exceed .187". 

60. CONVEYOR ANGLE RING .11.ND :SOD: (a) Ra.new or reclaim front and back 
cnstings and side angles when cracked, bent ~r broken,or thiolaless reduced .125". 

{b) itene~ rod and pins when total lost motion exceeds l/4". 

(c) ~ngle ring must overlap troush for a distance of at leost 2" when 
ass ambled. 

61. CONVEYOR SCREW SHAFT AND COUPLING: (~) Renew or reclaim shaft Yihen 
worn .862"• 

{b) Beolaim bolt holes when worn beyond 1-l/4" or when edge distance is 
less than .375". 

62. CONVEYOR GE.iffi HOUSING AND COVER BUSHINGS .t~'fD THRUST PLATES·: (o.) Be-
! new bushings '\\hen loose, or lost motion exceeds .i3l". 

(b) Renew thrust plates when lost motion between gear and housing exceeds 
.187". 

63• ·aoNVEYOR DRIVE .d.ND PINIO?f GEJLRS .AND SPLIT RING: (n) Renew or ·re~ 
claim gear's \Vhen thickness of teeth at top Is reduced to less than .125". 

{b) Renew split ring when thickness is reduced .031". 

64. RIGID DRI\'E SH.L\.FT I.ND BEAR UNIVERS.t>L JOINT JAW; (a) True up journals 
when shouldered, tapered, or out of round .tis". Jlinimum diameter of any jour­
nal f!lUSt not be less than 2-3/4". 

\. 

{b) Reclaim Joint jnwe ~hen lost moticn o! pin in hole exceeds .062", er 
when thickness around ·hoie is less than 1/2", or l'lhen spread of jaws is increased 
.125". 

65. FLEXIBLE D.RIVE SHAFT AND UNIVERSAL. JOINT JAW: (a) ~anew or reclaim 
when size of square on mnla portion is reduced .093", or when size of square hole 
in female portion is inoree.scd .093". 
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(b) liene::w or recla.itl j:.:.ws v;hun los·(; motion of pin in hol~ exceeds .062", 
or .... he'n thickness uround hole is less thun l/2", or when spread of jnws is in­
creLsed .125". 

(c) kith locomotiva ond tender cauplad on t:mgent trcck, 1:1.nle portion must --
extend into fomnle portion 16" m&ximum. - 12" mini;!lum. 

66. UNIVER&L JODIT BLOCK ... ND PUT: :v.mew or reckim when lost motion of 
pin in hole oxc~eda .062'' or v.hen thickness r,raund ho!.e is leas thnn l/2", or 
length of hole is redu.001 •125"• 

67. LU-£\IC..1.TION :GE.~ HOU.:3!:KG: Fill housing v.i th Mo. l oup t;rease. 

68. CONVEYOit .:.SS.EllfBLY: Check conveyqr ond trough ns$embly for overnll 
di;nensions t:nd alic;nm.ent of scrcv. ti.ncl pc.int all trough sheets, uncles, etc., on 
.;ur!ooas not in contnct •with cool. 

69. T.:U« P.i.:O..'.\TS: {a) Renev: defective trough supports when thic loles!! is 
roduc~d .125", mt.ltine; clecrance between supports .:.nd under side of slide plt:te 
supports stnndnrd. Paint all supports not in contact ~ith coal. 

(b) Chee.le slide pl~'.te supports fer olit:;nrm:.nt end cle~rance and renew when 
thiclml:'Jss ·is reduced .12:5". ii.anew c..ll slide plc.tos. 

ST.il~TD~RD S 1.L'OKERS 

P.tO:iTS CN LOCOMOTIVES 

70. CYLINDER: True up bore by gri11ding v;hen out of round or sholll.dered 
.031", or more. •pply stnndurd bushinc ·,;;hen diameter of bore exc~ede 7.250". 

71. ML.IN V~lLVE CH.".lfilER BU'Sr!Ilil'G: Renew bushing ••hen diameter of bore ex-
ceeds 2.761". 

72. PISTON ~ND nINGS: · (a) Maintain die.meter of piston head not less th~.n 
.C3l" smaller than diru:iet1;:r of repuir-ad cylinder by using oversize piston hc;;cds. 

(b) lieclcim piston heads as shown on standard tracing when t;Tooves are 
.062" widar than stnndurd. 

le) True up ring grooves \>hen v.rorn .. 015" and fit nevi oversize rings as 
follows: 

Side play in grooves------------- .003" to .005" 
iiing gap in ~ylinder--------------- .120" to .030" 
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73. PIS'XON RODS .uND V.ALYE ST.El!S; {a} Grind ii' out of' round over .008". 

(b) Rene'Vi Vihan dirunater is .031" less than ate.ndf!.rd. 

(c) 3enew piston rods Yihen clearance between rod shoulder and crosshead 

is less than .031". 

74~ PIS 1l'ON V.ilVE BODY .t.ND ENDS: (a} Reclaim when worn to less than 

5.9375". 

(b) Face valve ends to restore groove to standord width when groove is 

.015" wider than stundurd end rane·•~ or reclaim when thickness of' lip is less 

than .125". 

75. REVERSilm v.~LVE s'l.J."f.D RIIIGS: la) Renew or reclaim valve when outside 

die.meter is .tllo" less tbnn standard. 

(b) Renew rings v;hen side plc.y exceeds .005". 

(c) True up ring grooves 11hen worn .010" e.nd i'it new oversize rings as 

follows: 
Side play in grooves-------------- .001" to .003" 

Ring Gap---------------------------- .920" to .G3C" 

76• REVERSIMG V~LVE S'r:EM ~ID GLAND: (o.) Renew valve stem if' diameter is 

.015° less than standard. 

(b) Renew or realnim gland if clearance at stem exceeds .031". 

77. :REr.uRSING Vi:.LVE BODY: (a} Renew or realaim when bore is shouldered 

.015" or ia .031" lnrgar than standard. 

78. PISTON ROD PACKING: (a) Renew or realaim glands "A", "l3" or "C" if 

olearanoe betvJean glands and rod exoeed.s .046". 

{b) Renew junk ring ii' olearanoe- between ring and rod exceeds .031". 

79. VJ..LVE sm! P.h.CK!NG: (a) Renew or reclaim ghnds ''E" and ''F" if clear-

o.noe betv.e9n'glc.ncis · t;.ndStem exaeeds .t77". 

(b} Renl3W junk ring if clearance between ring and stem exceeds .062". 

80 •. Elr~I1~ BEDi (a) Plug hoies for bracket bolts and redrill to stendard 

siae wher .. holes are reamed to l-l/4" diameter. 
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(b) True up orosshead cavity 1~ tapered .015" and reelaim cavit7 by weld· 
ing 111hen depth has increased • l.25". 

81.. CBANK SIL.FT: (a} Tru.e 112 crank: shaft journals when &ny two diameters 
vary more th.an .010" and reclaim or renew to standard size vihen any diameter is 
worn .250" or square end is .b31" less than standard~ 

(b) Mnintain ~020" to .031" lateral in. she:t't. 

82 a ECCENI'RI C STRiUJS, CONNECTil~G .BOD rum h!l.!i:~ ~!!,llro- Bfil..SSES: { a} Renew 
or reol•im providing a good runn,ing flt. 

(b) Renew or reclaim ecaentrio 'ti-o.p when lug thickness is reduced .125". 

{o} Rene~ or reclaim connecting red split brasses when thickness is less 
than .375" or when not a drive fit in s-triap. 

(d) ~enew or reclaim split main bearing brasses when thickness is lass 
than J./4". 

(e) f..e.new or reclcim bushing in connecting rod !or crosshead pin, ~hen 
loose in rod or .OlO" lo.rg~r than pin. 

83. CROSSHEAD AND PIN: (t>.} \)11en to.tel lateral cleartince beheen crosshend 
and bushing in :front end o:t' main rod exceeds .062", the clecrcnce should be re­
duced to .03l" by increasing length of bushine;. After ench side of crosshead 
is worn l/16" or a total of l/8'', tM ••orn sur:t'o.ces should be bu.it t up end 
dressed to stand~rd size. 

(b) Fit rotinned orosshend to engine bed v;ith a total clearance of .005" 
if .:~avi ty in bed hes boen machine. Maxim.um totnl clearance .ql5" if. cnvi t1. has 
not been machined. 

{c} Vertical plo.y betw&t;n orossheed and g1lide shell not exceed .051". 

(d} Renew or reclaim crosshend pin when any two di~mete.rs vory more than 
.002"; when diameter of straight portion is .062" le~s than stcu::idE.lrdJ when hole 
in large end of mcximwn rep~ir size pin is not flu.sh with outside wall of cross­
head within .062". 

84. ECCE~i.IC AND V.ti.LVE :-tOD COUPLINGS A.ND GUIDES: (a} Renew or reclaim 
couplings when total lost motion between JUW end tongue exceeds .025". 

fb) :aeclnim g\1icle by closing in •~hen lost motion botvrnen coupling end guides 
exceeds .()3l". 

- 12 -
L-3~-A 

Downloaded from http://PRR.Railfan.net - Rail Data Exchange Collection - 2024 - Commercial reproduction or distribution  prohibited 



ii 

-... 

\ 

85. CYLINDER CLE1UU\.NCE: Take striking points of piston and divide cyl­
inder clears.nee to have 7 /'32" on hec.d end and ll/32" on crank end. Permissible 
vnrie.tion plus or minu.s .031". 

86. VALVE SETTING: Sat vo.l ve by al taring valve stem or eccentric rod so. 
thnt distance from fcce of valve paaking ring to the face of vnlve chamber bush­
ing ot end of stroke checks >"Ii th gauge shown on stundt:trd treeing. Check each 
valve scp ... rate.Jy at both ends of 1 ts trnvel. 

87. ENGINE TEST: Fill engine bad with coach engine oil, make running test 
of engine and correct all irregularities. 

88. DISTRIBUIJ.UR JET P~'lD HOOPi (a) Renew or reclaim jet when holes are worn 
.062". 

{b) Cente.r line of distr:i.bu.tor jet holes must be standard distance above 
f'irLng tnbla or protecting grcta. 

(o) Jet must be mE:de n neat fit nt door s~~et on cold locomotive. 

89. FIRING TAl3LE m.iD PROTECTING GRATE: (a) Renew or reclaim tiring table 
when front edge towards fire is burnt or broken off 2" or more. Rear edge must 
be mo.intained a neat fit ~t door sheet. 

(b) Renew or reclaim protectir.g grates wh0n pi~ce is broken out between 
the holes or when the reur edges are not a naet fit age.inst the door sheet. 

( c) i~djust height of firing table {or protecting grate where no firing 
tabl~ is used) to standard height above frame. 

90. VERTICAL HOUSING:(e)Reclaim front lug to standard dimension when worn 
.187" or mord. 

(b) Replace bottom half as shown on standard tracing when diameter has in­
creased 9/16" or more. 

(c) Renew when any diEllllster of top half has incrensed 5/8", or top edge 
is bu.rnt or broken. 

(d) Grind inside diaineter to remove any shoulders and to motch inside 
diameter of elbow. 

9l. FRONT ELBOW; (n) Renew or reclll.im ~hen wall thickness is reduced to 
7/l6" at any point• or holes ill; !re.me bolting flanges are enlarged to 1-5/16" 
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(b) Grind inside bore of elbov; tree from shoulders end mE'ke front end 
match inside di~meter of lower end of verticcl housing by mcchin~ng or grinding 
~smooth chmnfer either on the elbo~ or the housing wherever it is required. 

92. F.BONT COlfVEYOR TROUGH: la) Benew or reclaim when holes in f'rr.me bolt­
ing flanges are enJ.r.rged to 1-l/2", or when slot at back end is worn 3/16", or 
holes in clamping lugs on sides are worn to more th.on 1". 

(b) ~'hen applying front conveyor troughs, distance from center of drew bar 
pin hole to the center line of the conveyor trough bolt holes should be maintained 
to tr~aing -size plu.s or minu.s 3/8". 

93. F.ROl;'T COliVEYOR TROUGH :SM COVER ~ COVER GUIDE: (a) Maintain bowl 
cover tight in trough. Renew when thickness is reduced 1/4". 

(b) ~pply liner to cover guide when thickness at any point is reduced l/4". 

94. FBO~'T COiNEIOR TROUGH ILl..lfGH1G BEAnING: Renew or rec le.im. when length 
of bushing fit is reduced .lZ5"; olso tru.e u.p inside dimeter Qf .mnngnnese steel 
bush1Il6 to least possible dicJmeter. :iienew the bushine when the diameter exceods 
2-lS/16" nt any point. 

95. FRO?t"T A.i."m li:T'l!EU.EDIATE CO?-IVEYOR SC.BEWS . .-.?ID Pls.DDLES: (a) Apply or. renew 
repair section for front of front screw (treeing E:466326) when thickness at top 
of 3/4" tbiak flights hns worn to less than 7/16". 

(b) Renew or reclaim screws and paddles when worn beyond the following 
limits: 

Diameter of flights raduced 3/8" 
Tr.ick:ness of £lights reduced one-half of standard. 
Diameter of hub between flights on screws reduced 3/8". 
Length of front screw reduced 3/4"• 
Lost motivn between drivo bolts and hole exceeds .062". 
Distence between jaws increased .062". 
Square holes increased .l25" at any point. 
Square shcft of intermediate paddle reduced .062". 

96. FRONT C0?1VEYOR SC:"1EW SHAFT: Renew or reclaim 'Vllhen journal dicm.eter is 
.. 0~3" less thnn trued diameter of hcnger bushing, or when squnre ends nre- reduced 
.~62". 

97. CONVEYOR SCREW UNIVERSAL JOINT BLOCKS: Renew or reclaim when worn be-
yond the following li~its: 

Diruncter of bolt holes increased to l-ll/32". 
Thickness reduced to l-7/16". 
Lost motion between bolts and holes .062". 

- 14 -
L-33-A 

Downloaded from http://PRR.Railfan.net - Rail Data Exchange Collection - 2024 - Commercial reproduction or distribution  prohibited 



98. J"RONT IBTEBMEDIATE HOUSING: B8ll9'1 or reclaim \then bess on. b()ttOlll 1s 
less '\hen. 3/4" or •·hen slot in top is increased .l25" in r~idth. 

99. BE.lR INTEBMEDU .. TE HOUSING, OUTSIDE BELR BOWL .i.ND COVER: (a} Reclaim 
side lue;s on housing and bov.l r.hen t•to.l clecrance exceeds ,.162". 

{b) Renew or reclaim c•ver ~hen thidkness is reduced 1/4"• 

~po. COUPL!i'TG CONVEYOR SCREWS: (a) On modified. type ''B" stokers when coup-__ 
ling lac~motive and tender, adjust the position of the front conveyer screw in 
the'elbow, when necessary, by altering the position of the tender unit in its 
guides, to the dimensions sho~n on tracing F-407866 within n tolerance of plus 
or minus l/2''• - - ----- · · -- - - .- · 

(b) After coupling up stoiter scre1ii equipped •ith front hanging bearing, 
check distllnoe between intermediate sorew and intermediate paddle, which must 
be not mor& than 4" or less than 2". 

STl .. ND.i.:RD Sfl'OKER 

PkJn'S ON '.l'Elill!!iR UNIT 

ltl: CONVEYOR SCREW - REf:B: Rene~ or reclaim when worn beyond the follow­
ing limits: 

Diameter of .fli6hts reduced 3/8". 
Thickness of tliGhts reduced one-half of standard. 
Diameter of hub between nights reduced 3/8". 
!.ost motion between drive bolts t:.nd holes exceeds .062". 
Distance bet~een jaws inorer.sed .062". 
Square holes 1ncre£osed .125" at any point. 
Squnre end reduced .090". 

102. CONVEYOR T".iiOUGH: Renew sheets when thickness is reduced .187". 
Patches on sheets must be butt welded. Rene~ frame and supporting angles •hen 
thickness is reduced .125". 

103. 
1/4"· 

tlSIDli.l RE...li EOWL: {a) Renew or reclaim ~hen wall thickness is reduced 

{b} Renew bushing 'Vlhen lost motion between bushint; a?ld screw exceeds .031" 
or length is.reduced .125". 

114. ~IN DRIVE S~~= Rene~ or reclaim hhen worn beyond the follo~ing 
limits: 

.. 

· Journals shouldered, tapered or out of round .015" 
Diameter of journtls reduced l/4''~ 
Square end r~duced .090". 
l!:nd of sha:.ft to hole reduced .125"• 
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105. lwrAllii DRIVE PINION ~..irn S~: :aanew o:;- r€clnim v.hen v;orn beyond the 
following 1~''."G":- --

.f cu::ncls shO'J.ld.::i!'.'od, t!:pered or ou.t of round .Ol5". 
D::.c.moter o:!: jour~1als reduced 1/4". 
Square and r'3duc<;d .('9011 • 

End of' ah£:.ft to holu reduced • l.25". 
Thickness of collrr reduced .125". 
~ck:ness or teeth nt top reduced to lGas thon .• 125". 

106. !L'l.IN GE..A HOUSil~G, COVE::? liUSHI?~GS i~:h'D THRUS~ FuTTOM: ( o) Benew 
bushings when loose, Ol:' lost motion ezce,:ids .031". 

(b} kenow t~ust bu.tton ~hen. thicklJ.efiui is. roduaod. .062". 

107. 1'Ui.IN :Di\IVE GEJi.a: · (c) 11.anEri or reoloim when thickness at' teeth at top 
rodu.oei! to less than .125". 

lb) 

108. 
yond the 

;J.everso. rronr illh.;:;n:·\'1orn .062n on 9ile side of tooth only. 

i..1E4Ui llU:VE Sfu.FT ... ~m. BUSHUIGS: Renew or reclniin ·sha·ft when worn be-
following limits: 

Journals shouldered, tapered or out o! roWld .015". 
Diameter of journt:ls reduoed l/tW.". 
SquG.re end,raducod .090". 
Renew bushine;s when lost motion exceeds .031". 

109 INl?ElUEDIJ:..TE :D:'iIVE Slt..uf~: {a) ii.enew or reclaim when llltlle and female 
portions are worn .090". 

(b) \ii th locomotive and tendar coupled on tangent track, clearrnce between 
end of m&la portion a.nd female portion mu.st be ~-3/4" Maximum - 4" Minimum. 

110. UNIVKlSiJJ JOINT: Renew or reclaim whan lost motion between block ~.nd 
clip exceeds .093". 

Fill housing with No. l cup grease. 

112. CONVEY011' ..fu3S&mLY: Check co11veyor and "trough assembly for overall 
dimensions and alignment ot' screw; and paint ell trough sheets, ansles, etc., 
on surfaces not in contact v.ith coal. · 

113. TANK PARTS: (a) Renew defective trough supports when thickness is re-
duced· .125" making clearance between trough and unner side of slide plate sup­
ports standard. Paint all supports not in contact with coal. 

( b} Cheqk slide ple.te supports for o.lignment uid claaronce and rene"' when 
thickness is reduced .125". 

(c) Rene~ all slide plates. 
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Chief of Motive Power. 
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THE PENNSYLVANIA RAILROAD 

... •••••••••••• .. 

REVISION OF PA.BAG:RAPH 42(a), 
~ 

" LOCOMOTIVE MAINTENANCE INSTRUCTIONS' No·. L~33.-A • 
•••••••••••• 

. ·' 
Instruotions for Shop Inspection and Repair ef Duplex and Standard Stokers at 

time Locomotives Receive Class Bepairs 
•••••••••••• 

Philadelphia, Pa. 
November l9, 1937 • 

•••••••••••• 
The follwwing shall be substituted !er paragraph No. 42(a) in the 

present issue of this Circulari ·• 
.. 
42. ELEVATOR CASINGa {a) When inside diameter of elevator casing 

is worn ll-l/16'* at acy .point, true up the bore to ll-l/16" diameter 

and U.Se there~ith the maximum oversize reclaimed elevator screw ll" in ' 

di~eter over flights. When inside diameter of casing is worn .t., mere 

than ll-l/4" at any point, bo.re the. casing to ll-~/e'rr diameter .and ap­

~ly l/4" s'ieel ·bushing as shown on .. standard tracing, reducing the it1side 

di~e'ier of the· bu.shed ... oas ing to io-7 /8" for use.with standard or under­

size elevator· screw fr.om l0-3/4" to 10-l/2". diameter over flights. Re­

new bushings that are worn more than ll-3/16" at any peint. 

F. W. HANKINS, 
Asst~ Vice-President -

Chief of Motive Power. 
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THE PENNSYLVANlL liAILROaD 

LOCOMOTIVE Mti.!NTENJ.NC'E Il~ST!,UCTIONS NO.L-33-A • 

••••••••• 
Issued Lltoona, Pa., 

JlUl& 25' l936. 
•••****** 

Instl'U.ctlons for Shop Inspection andaepair of Du.plex and Standard 
Stokers at time Locomotives receive Class Repairs. 

(Superseding Locomotive MaintetlQ.nce Instructions No. L-33, Dated J!ay 
18, 1923 and No. 1-45, Dated January 4, 1932) • 

••••••••• 

l. ~t Class ~epairs all stoker parts on locomotive nnd tender must be 

dismantled end thoroughly cleaned, a!ter ~hioh the•e parts must be carefully 
inspected for defects and then put in first-class condition by renewing or re­
pairing ~s outlined in these instruetions, and on stQ.lliard tracings. 

2. when stoker parts a~e dismantled for repairs at any time other than 
class repairs, the limits prescribed herein should be followed to the extent 
necessary to keep the ports in service until the next class repnirs. See 
Circulars L-32 and L-40. · 

3·. Stoker parts wnich may be reclaimed by au.togenous welding are so in­
dicated herein or on Standard Tracings • .i..utogenou.s ~elding is prohibited on 
stoker p6rts not so indicated, or where cost of welding end machining any part 
exceeds oost of a new part~ 

4. Reolnmation of stoker parts by autogenous welding must be done only at 
Altoona Works and Columbus Shop&. 

5. Obsolete stoker parts worn beyond economical repair must be renewed 
W1•en practicable 11ti th pnrts of latest design, except when ot.herwise directed in 

~lue Print Instruction Letters. 

6. Repairs, weldine;, end patches not in aocordence with these Rules or 
Standard Tracings, mu.st be corrected at Class Repairs. 

- l -
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THE PENNSYLVAi?L llAILBOAD 

••••••••• 
LOCOMOTIVE M!-&.INTEN1JiCE Il'lST1WCTIONS NO.L-33-A. 

Issued kltoona, Pa., 
Jun& 25, l9~6~ 

••••••••• 
Instru.ctlons for Shop Inspection and.ilepa1r of Du.plex and Standard 

Stokers at time Locomotives receive Class Repairs. 

(Superseding Loco~ot1ve MainteiUUlce Instructions No. L-33, Dated Italy 
18, 1923 rm.d No. L-45, Dated January 4, 1932) • 

••••••••• 

l. ~t Class ~epairs all stoker perts on locomotive nnd tender must be 
disl!J.Q.ntled end thoroughly cleaned, after v.hioh theae parts must be carefully 
inspected for defects and then put in first-class condition by renewing or re­
pairing as outlined in these instruetions, and on staniard tracings. 

2. ~hen stoker parts a~e dismantled for repairs at o.ny time other than 
class repairs, the limits prescribed herein should be followed to the extent 
necessary to keep the ports in service until the next class repairs. See 
Cirotllars L-32 and L-40. · 

3. Stoker parts whl.ch may be reclaimed by autogenous welding are ao in­
dicated herein or on Standard Tracings. J..utogenous ~elding is prohibited on 
stoker perts not so indicated, or where cost of welding end mnohining any part 
oxceeds cost of a new part~ 

- ' ,.'.;..' 

4. Bealnmation of stoker parts by autogenous welding must be done only at 
Altoona Works and Columbus Shope. 

5. Obsolete stoker parts worn beyond economical repair must be renewed 
W1•en practicable \llri th parts of latest design, except when otherwise directed in 
~lue Print Instruction Letters. 

6. Repairs, weldine;, end pntohes not in accordance with these Rules or 
Standard Tracings, must be corrected at Class Repairs. 
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(a) Renew bashing when thicl.cness under valve is reduced .062". 

{d:) Renew de:tectiv·e or soft valve piates. 

u.. REVERSI1'~<1 VALVE B.OD .-um :BUSHING: la} Rod must be maintained according 
to standard gauge. 

(b) Renew bushing v.hen diameter of bor~ is worn .OlO", and when loose j.n· 
ahamber. 

15. OPEBA.TING VALVE ~ STEM AND RI~S: (a) Renew or reclaim valve when 
outside diftlP.eter is .015" less thaii · a'Eiildard. 

(\) 

(ol 
t'OllOTiSI 

Renew rings when side play e.xc.ee4a ~OQ5-". 

True up ring grooves wJ;ien worn .OU>'' ~nd i'1 t new 011etsize ri~ as 
Side play in grooves ......... ------ .OOl." to·.oo3" 
Ring gap--·--·---.,_.;.. _____ .020" to .030" 

(d) Whitewash and hammer test valve atem for cracks~ Renew or reo+a~ when 
dismat~r at bottom of notch is less than l/4"• 

16. OPERATIN.G VALVE lsODY .A.ND O.AP& (a) Renew or; reclaim body '9.ihen bore is 
shouldered .015" or is .631" larger than stalldard. 

(b) Bush cap when bore is .047" larger than standard. 

17. LI1i.ITING V.MLVE & BODY: la) Renew or reclaim valve ~hen thickness at 
largest diameter is reduced .125" or outside diaineter o:r wi.ngs is reduced .Ol!". 

(b) Reclaim height when lit't of valve has incre&Sed .031". 

(c} Adjust valve for llO lbs. steam pressure and test for leaks. 

(d) Ren~ or reclaim body Vilhen depth of valve seat has increased .062". 

18. PISTON ROD PACKING: la) Renew or reclaim stuffing 'box when clearance 
between box and rod exceeds .093". 

(b) Renew retaining ring 'Vfhen cleara,nce between ring and rod exceeds .078". 

19. DRIVE RACK: :Renew or reclaim rack when threads for piston rod are 'llorn 
larger than stando.rd, or when thickness at top of t~eth is V10crn to .125" • or when 
thickness or width of rack is \\IOrn .125" -under standard. 

20. RACK HOUSING: (a) Rivet liners of proper thickness to side or bottom 
v.hen side or top clearance of rack exceeds .031". 

(b} !otal clearance of ro.ck housing frame and hopper bolts in their holes~ . 
. must not exceed .093". &new bolts worn .031" or more. 
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(•} 'Jenew or reclaiQ holes in stui'ti~ box cover or rack housing baok 
cover wbe11 clearance at etu.d or bolt holes exceeds .125". 

_ 21~ . 'l'RANSFER HOPPE!h t.a.) Bush· cora per tracing F-401830 when inside diame-
ter is. mo..re than l/2" over size, -or w-h.en- orack:ed or piece broken out. 

(b) When hole for dividing rib trunnion is over i.e12'' apply standard 
. hardened steel bushing. Renew bushing \Vhen worn to 1.594". 

(o) Rebore main baa.ring cover ~hen bore for bushing is beyond standard. 

(d) Total clearance of frame bol.ts ifl, their hoh.s mu.st not ex.ceed .093n. 
iolts worn ~031" or more must be ronellied. 

( e) ltenew bronze bushing for elevator shaft Y4hen lost motion between 
shaft and bushing exceeds .031"• Gr1nd 1netd.e of bushing to provide total clear­
r.nce from •005" to .015". 

(f) Rane~ aain drive shaft busbing when total clearance o! shaft in bush­
ing exceeds .031••. 

(g) 
housing. 

B~lting surfaces must be maintained parallel to those on frame and rack 
~orn surfaces may be built up ~nd dressed. 

22. CONVEYOR lQil: DB.IVE SHAFT .AUD GEAR: (a) ~rue up journal surface of 
shaft when any two diameters vary mora th.an .010"• Renew shaft when journal 
diameter has been reduced to thd diemeter. of th·J gear fit, or 1"hen diameter for 
large reverse body bushing b.£4s decreased .125", or bore of shaft !or small re­
verse body bushing hes increased .125". 

(b) Benow or reclaim gear when thick:nass or teeth at top is reduced to 
.125". 

23. COlfVEYOR REVERSE hODY HE.llD .AND BUSHING: (a) Renew or reclaim head to 
standard ~hen diameter of hub is reduced .125if. 

(b) Itenev. bushing when lost motion between hub and shaft u:ceeds .031". 

(c) ~ush holes in ja~s of he&d ~hen lost motion bet\Veen hole and pin ex-
ceeds .062", and reclaim je.ws vithen wall thickness around hole is less than .375", 
or lost motion between block: c.nd jaws exceeds .125". 

24. -CONVEYOR REVERSE :BODY •• ND BUSHINGS: (..n) Ranev.i east iron bodies v.hen 
stud holes have to be tapped larger than 3/4". Cast steel bodies to be re­
ala.imed. 

{b) Equip outside of body ~1th bushing if lost motion between body and 
pawl shifter exceeds .Q3l". 
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