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PfilEVENTIVEMAINTEN ANCE 

Machine downtime is costly to owners in lost production. Preventive maintenance is the 
task of identifying, replacing or repairing machine components before they fail so that 
downtime is minimized. 

A 'CAUTION:tlo not perl""" iR''''''''i"" activities ,""ile mach",. is in <'Jl81'8tion. 

Due to variations in operational wear rates of machine components and machine application 
conditions, component life cycles are different. A scheduled program of machine insp.ection 
with accurate record keeping can identify machine component and their rates of wear. 

A continuous careful inspection routine can spot unusual conditions or fatiguing compo­
nents before a failure occurs. Maintenance, repair and component replacement schedules 
'should conform to scheduled machine shutdowns. If during daily, weekly or monthly in­
spection routines any part shows wear or distortion beyond expected normal patterns re­
place them with genuine Marion parts at the next scheduled maintenance interval. The cost 
of parts is small when compared to unscheduled breakdowns with their resulting lost man­
hours and· machine production. 

Machines which operate .24 hours, 7 days per week should have a scheduled 8-hour preven­
tive maintenance period each 7-day period. See Section 8 for recommended inspection 
schedules. 

A CAUTION: Maintenance and operating personnel should be aware of mechani­
cal and electrical hazards inherent in servicing this machine. 

INSPECTION CHECKLIST 
Cheokcondition ef rope sheave groQves 'and bearings 
Test all hold down bolts with impact wrenches 
Check rope guides and bails for wear 
Inspect all rope for broken wire or loss in diameter 
Check auto-lube system for loose or damaged fittings and injector condition 
Inspect dipper/bucket for cracks 

DANG ER: Remove electrical power from machine whenever inspection of 
center journal, collector rings, rails or rollet circle is performed. Use 
extreme ,c.ar-e in removing guards and protective devices. 
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back ti1to the power source,thus:preventing heat created bymethanicai fr+ctionbrak!es. 

If hoist or drag controllers are returned to neutral with machine in motion, the ,contrGI 

automaticallyplugs that motion to slow it down and finally come to rest. 

CONTROL PANELS on top of each controller stand contains push buttons,selector 
switches and indicator lights; all cle~rly marked. 
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Hoist Stal1d 

The panel located on top of hoist'stand (right hand) contains five lights, three selector 
switches and three push buttons. They .are: ' 

-t. ·Propel Bra:ks. This red fight will comce on when the 'propel brakes ate set. 

2. Drag~PropeIBrake. This switch will either set Or ·r.elea$e the drag, or propel brakeacle­
pending on whioh mode the machine is in. ' 

3.0ra9 Brake. This red light, when lit, indicates the drag brakes are set. 

4. Swing Brake.'Moving this switch to the left sets the sWing brakes and right movement 
releases them. Thered light will come on when the brakes are set. 

S. Hoist 'Brakes. Thisswitcb either releases or sets tbe ho:ist brakes. Ther-ad :Iiight, Wfl'en 
lit, Indicates the hoist brakes are in the .set position. 
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MaUSt CHECK LIST tc~ntiflliJad); 

Main house crane hoist is not parked on a crosso'Ver 

Alilimrtswitches work correctly 

FRONT END CHECKLIST - Check the following items: 

Check bucket 'for wear, worn, broken or missing teeth, loose or. missing .pi:!ns, 
weld cracks 

Boamfor cracks, bent pipes 

Condition of boom support ropes 

Intermediate boom support ropasfor proper tension 

Condition of noistand drag ropes 

Condition orfa·ir·lead components 

NOTE: If any ,problems 'are found ;afteq;Joingthrutheabove check IiS't$, notify mainte· 
'nance ATONCE,so correction can be made. 

- TYPICAL START·UP from a completely shutdown machine. Use the controls on outside 
of power oontrolrool11 to:start the air compressor, excite-rset, rnotorblowers, M-Gsets and 
filter ·$an&. 

All starters are protected by circuit breakers for overload protection and toopencircui'tS 
for m.aintenance. 

CAUTION: DO NOT use breakers as,anOff':Onswitch. Make sure ALL breakers 
are On be·forestart~u.p • 

. Observe that the green "Phase Check" light is lit. 

Start the a.iT compressor units first bytu.r.ningswitchOn. 
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NO. Of 
NAM.E OF PART TYPE.. POlNTS .. LOCA.TION. 

LUB. 
SYM. 

Walkil")gArm 
Eccentric 

Stabilizer Arm, 
Top 

Stabilizer Arm, 
Bottom 

'Shoe Swivel 
.8all Joint 

Lateral Ball 
Joint Shaft 

Main Propel 
Outer Beat'ing 

Main -Prof'lEiI 
Inner Bearing 

Main Propel 
Pinion Bearing 

Propel Gear 
and Pinion 

Propel Shaft 
Spline (In 
Eccentric) 

LUBRICATIONOFPROPELMACHINERY (1 of 2) 

BushiJlg 

Bushing 

Bushing 

Bushing 

Bushing 

Bushing 

Bushing 

Antj· 
Friction 

1 

4 

8 

B 

2 

8 

1 

In·OJ;:). Qr 
. 'Btl!l1ing 

In End of 
:P·in 

InO.D.of 
Bearing B<;)Ss 

·lnO.D .. eIf 
. Spheric:al 
BushiRg 

In.E:nd ·Of 
Shaft 

In 0.0. of 
:Bearing 
iBoss 

InO.D. of 
Bearing 
B:oss 

Piped to Side 
of Bearing 
HG»,.tsif.l'g 

Dri.pon Gear 

Use Mo!ycote 
M·8800berore 
Assembly 

wet 

WCL 

WCL 

wet 

\MCl 

WCL 

WCt 

MPG 

OGL 

Use OG'L Type DG L 
B ·afterA5sem~.Iy; 
:at Inside Spoke 
of Eceentric 

. ME'THGD& 
FREQUENCY 

Automatic 

Automatic 

Automatic 

Automatic 

Hand, 500 Hrs. 

Automati.c 

6 Mo •. , Hand 
·K~p,Q~1ed 

'1 ...
..... .. .t ...... . 

fi!'; 

; : 

. "" 
" ", ,~«f. 

: n~. 
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AUTO LUBE FOR PROPEt MACHIN£JlY supplies main propel shaft inboard and .. out­
board bearings. It also supplies the walking cam, stabilizer and shoe swivel On each walki'ng 
arm. This dual line system operates during propel or walking cycle only and its control .is 
set to provide 20 seconds between pumping cycles. Alarm timer set for 60 seconds sounds 
on failure. Air pressure is regulated at 80 psi and system pressure switch setting is .2500 psi. 
1'he sys'tem.blsesa 4'00 pound drum of WGL. 

I 
I UM2 

I liM' 

I 
I 
I 

Air 

I 
! 
I 
I 
I 
I 

__ .J L_._ .. _. __ ._. __ =-. -_-' -+_.-1 

Ball Joint 

Outboard Bearings 

Total Poin-ts Serviced - 88 

Line 1 

Line 2 

Stabilizer 

Line 1, : Line 2 

Inboard Bearings 

SCHEMATIC 
AUTO LUBE -'- FROPE L 

3..;..19 

Line 1 

Line 2 

'··1·"···'· .. ···· 

/1. 
.. ~t, 

"' " ~t , 
.":: 
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NOTE: -Ty¢joal instalJatloo,laft . 
tla.nd and right hand .ProfllEiI Gear 

·C~s. 

'PROPELG'EAR CAS£lUBR1CAT10N SYSTEM 

.3-29 
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Lbs. 

Hoist/O'fB,gMachinery Wejghts(Gont~): , 
Ol'ag':Drum 'Bearing ........... ", ... , .............. ' .... '$44 
Hoist Drum Assembly ,(Less Gears) .............•.. , .. 113520 
'W'oist'M.otor ..•••.. , • , ..• ~ , •• '. ,. ' •. ' •• ,. , .•••••.•.... '.. 1;9,,$,00 
M(~ist M'Otor 'Brake .•...•......•.••...............•.. '1-4'15 
Hoist Drum Laggrng . , .•.....•..•....... ; .....•.•... 26880 

.. Hoist Drum End ........•.....•. ' .....•.. ' ...•....... ,24537 
'H:oiSt :1:iI:rl;un<aoesr ••••...• ' •• ' •••..•.••••••..•••• ' • . . • • • 29'El24 
hb:HstDrumBearing Housing ••....•. ' ...• ~ ..•...•.•.••. 3774 
~HlD,jstO'l'ill;m Jifearing • ,. ' •.••.•.••••••• ' •. , ., ,.". ' •• , .•• , ••••• ' •• '. J;;44 
<f';\o'ist/l')rag 'IntermedlateShaft Assembly .. ; .. , ..• , , ... '. ,26324 
Hoist Gear 'Case (Left)., .. , .... , ..... , ..........•... 105000 
riC/iS! Gear 'Case (Rj~ht) ...••••.•••.•.•.••. , .. , •••.••• ,63QSO 

'Soom .PointShea.ve Assembly Weights: 
_Sh-a:ft ... __ I> •• :. -01 " .... " ........................... - .. _, ... -, l 11 ............... -.' -. -~960 

·aeating . . . . . . . . . . .'. . . . . . . .. ... . . ... . .. . . . . . . . • . . ... .. 300 
T-runniciln -... _. ' ....... _ ................. -.. of ...... -. -. _ ....... -, •• " ..... II •• 1:~093_0 

"f'ront'B,earing Elo'ck '" .' ...... ',," . n •• '.' •••• ' ••• ',' ••••.••••• '1400 
:R·ear .. B·eari:n_9 .B:lock,. _ ......... _ ••• ,. .............. ,. ... ' .•••• -, ,. •.• ,'4~O 
Tnmn i on Assam hi y ....••.•.... ••.. . • . . . . . . . . • . • • •. 472,80 

fs,irlead Assembly Weights: 
Upper 'Sheave .. ,; .••..... ,', .......•.•.. ' .•..• '.. •• • . . . •• 1-43'10 
L.ower, Sheave •.......•..•.. , ••• ' .. , ...•.•... ,. . . • .•. . . .. 1'0460 

"Swivel-Frame .....•. '" ...• ' •..... <. '" .'.". ' ••••• ' •.•. ' •• '., '. '._.'. :21620 
LiPper Swivel Shaft •..•.•.•.•.•...•... , ...........•.•. 476 
LC1Jwer Swivel Shaft ..••.•....••...•••• ,. . • . . . . . .• • ..• 1,006 

BI116027



FIRST INTEHME,DJATE PROPEL SHAFT ASS:EMB'lY is a large diarneter heHcelgear 
splined to a shaft with an integral pinion which drives second intermediate shaft assembly. 
Shaft bearings are nat mounted in eccentric housings in this assembly. 

I 
I 
I 
I 
I 
I 
I 

" " ........ 

1 GearCase 
2 Bearing 
3 Retainer 
4 Retainer 
6 Spaoer 

SGear 
7 Propel Shaft 
8 Shim 
9 Shim 

10 Retainer 

FIRST lNTERMED1ATE PROPEL SHAFT ASSEMBLY 

4-10 
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WALKING SMO',E ROLLERS are mounted on the rotating frame at two places above each 
shoe assembly. These rollers keep shoes aligned parallel to the rotating frame when the 

, shoes are in the park position. The rollers also keep shoes from flopping when the swing 
motion is s!owed.or stop:ped by "plugging". 

o 

Shoe Roller 
t455Ibs.) 

T~Head Pin 
Heat & Bend Rotating Frame 

Manual Lulle Weekly 
with molti.purpose. grease 

A--A 
RQ,LLER AND SHAFT ASSEMBLY 

4-20 

A. A 

Roller 
(455Ibs.l 

Centerl ine Shoe 

Shoe 

Centerline 
Machine 

42"O"~ 
I 

3·1/2" interference with 
----l--_W machine on level ground. 

(High point of cycle) 
50" 

( 
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MAIN DRIV,E GEAR ASSEMBLY consists of a gear which rOtates on two single row 
bearings. The main rotating shaft IS spUned to the drive gear in the center Qf the gear hUb. 

The MAIN GEAR SEAFHNGSare set Up as follows with main shaft rema)Jeci: 

COrnpletea,ssemblyofbe~rjrrgsjncase,then_draw_uptop_bearin9 retainer by torquing four, 
e~l)lany SIP,sced bo:l'tsto90 :ft. tb.s."nuT!n igearas b~jts are tigfl1[,en:etito insur-il even loading. 
Measure gap between Fet'iiner and bmss near each of four bolts. Take average dimension to 
determine shims required and install shims. Install and torque all retainer bolts. Wire lock 
bott'$:securely. After mai,n rotatin,g shaft is assembled tnease, r.echeGkfor required gap 
between 'retaiiner and boss. 

Retainer 
lt3~t} lbs;} Marlual Lube Point 

us.e MPGevery 5QO hrs. 'rM -.. 

~~.~ 
~==========~~ 

Bearing 
'(.270Ibs.) 

:L...I~""""-- Ring Seal 

011 Levs! 

Wire L.oekinPairs 

Check feor Olearance Between Retainer 
and Gear Hub When tightening Cap 
Screws. MljSTN;G>T T@lICf1. 

( 
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,DisassemMe drag .gear case by remolJin9g~f guarcis ancicasecov$1' b:olits.Remove 'cap 
screws from top half of bearing retainersot intermediate shaft ,assemblies and from top half 
of eccentric housings of motor ,extension shaft assemblies. Loosen cap screws labout two 
turns) locat~d in bottom half of bearing retainers and eccentric hO\;lsings.Remove split oil 
sealsfromintermediatesna·ft assemblies. Lift caseCQvers from case. 

-Removesfil'lit coHarsfrom inte·rmediatesha·ft bearing hOlJsing;pinsand then remove .pins; 

Remove cap screws from lower half of bearing retainers and eccentric housings. Usingsling 
around shaft, lift out intermediate shaft assembly while.slowly rolling both intel'm edi ate 
shaft and'hoistdru,rn to aHow intermediate shaft taroll ;Qut ,ofenga.semen.t 

Next, disconnect motor couplings and remove motor extensioR shaft assemblies from case. 
Move 'No.2 and No.3 drag motors to remove those shafts. Drain and clean gearca.sean:cl 
flush out with light oil. Reverse:proceoura to reassemble gear case, Reassemble motor sha·ft 
couplings in acoordan'ce with Engineering Data Section 7. 

NOTES: 

4-40 
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1. . Remove . locknuts, in alternating se­
quence as shown in Figure C, in incre­
ments of 1/4 of the exposed stud 
~hread length. 

- --A-::!~~~i~:=~=!I== . 
threads thoroughly . Apply Loc­
tite277 or equivajent. Thread 
S'tud back into moutl'ttngfJange 

. Aoieuntil it bottoms. 

.......... _-,; ' . .:';' -:'. -- '-' .. -._--.-_.- . " 

FigureD 

5. Lubricate.stud threads with 30 weight 
oil or "Never Seez". Assemble locknuts 
on studs and torque to 200 ft. Ibs.(.271 
Nm) using sequenoe shown in F'igut'eC. 

-A :'~:~~N~f~~~:~~~;= 
em) running clearance,must exist 
between each friction disc and 
;each disc.. 

6. Reinstall shield. 

'Figure C 

,2. Witn locknuts removed, the end plate, 
.spring housing and .pressure plate can 
be removed as an assembly. See Figure 
B. 

3. Remove wear spacers from Studs. See 

Ie 

F,igure D. i ( 

4. Reassemble the end plate, spring hous­
ing, and pressure plate on the studs as 

. assembly with wear spacers now lo­
cated on the outside of the spring hous­
ing.See Figure E. 

Stud 

---
-.' -',-.. _--, 

..... -_..-- Spring Housing 

! FigureE 
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The following steps are applicable to both left and right sides of tri-structure and boom: 

Tri·Struoture 
FrontL.ag 

ViewC 

Attach winch rope to socketed 
end .of boom raising repe (fur­
nished by customer) and pin 
ropesecket te dead end on tri­
structure as shown in ViewD. 

Use winch repe to reeve free 
end of boom raising repe 
around sheave on suppert rape 
bridle and over sheaves on tri­
structure. See View E. 

Clamp boom raisingropeste 
drag drum. Equalize ropes. 

NOTE: Rope equalization is 
very important! 

Boom 
Raising 

Rope 

Tti·Structure 
Head Assembly 

Reeve auxiliary winch wire 
rope over front and rear 
sheaves on top of tri-structure. 

, 'Attacn-win~cn-rope-to-inte:r~" 
mediate support rope. Release 
tension en intermediate sup­
port rope, remove pins from 
rGlpe link a'nd lower rope to 
top of bO,om. Discennect 
winch rope and secure inter­
mediate repe to top of boom. 
See View C. 

Grease curved plate to 
help rope to slide when 
picking up Sheave Block 
(Boom Raising) 

Tri~Structure 
Head Assembly 

View 0 

1\ . at\ 
CAUTION: Check drag brakes for prop,er snoe adjustment andmmdmum braking 

force . 

Increase tension on boom 'raising ropes until support rope bridle pins can be removed. 
SLOWLY and CAUTIOUSLY lewer boom to within three or four inches of desired ground 
position. SET BRAKES. 

I,e 

'( 

,:{ 
",:J' 

BI116027



TFU .. STRUCTU R.E ASS'EMSLlYisB weldaGf ,struCture conmected'bypins ,tofrontgrrder of 
rotating framea;nd ttl back lefjBSSembly.Back le.gs and two safety ropes.anchortri-struc­
ture assembly to rotating frame deck. Boofl1support rop.e :bridlesand intermediate support 
ropes are attached to tQP of tri-:structure. Hoist ropes .are routed thru tri-structure over 
deflecting sheaves. 

Hoist Flope 
Deflecting 

Sheaves 

FloatShl:lsves 
(House Roof) 

\---- Safety Ropes 

Two, HOlST ROPE DE'FLE'CTIN'G SHE AVE:Sare looated in the upper frontsastion of 'the 
tti-structure .assembly. These sheaves lead the hoi.st ropes from the boom point to the 
hoist drum. 

Each sheave is sup\13erted by a fi~ed shaft and rotates on two sIngle row roller bearings. 
Bearings are assembled into the sheave with a machined spacer between the cones for aCQU­

rate alfgnment sl'ldadJlJ5tmml. 

i,( 
, " 

( 
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To REPLACE UPPER SHEAVE BEARINGS, the following procedure is applicabJe to each 
upper fair lead sheave and set of bearings. Remember to matchmark parts fOr assern,blv. 

1. Chill and install bearing cups in sheave. 

2. Assemble cone/roller assembly and clamp with 

_________________ jig J-"14 !9~a!!r! tighte~ ji~_hol!s~LJ!1!iIJ~!laring_s ___________ . __ _ 

NOTES: 

Jig 
J-14106 

bind slightly when rotated. . . 

,3. Measure distance between cones (gap "A") with 
inside micrometer at3 places 120 degrees apart. 
Calculate average dimension. Machioebearin-g 

. spacer to calculated average dimension minus 
0.002 toOi004. 

4. Remove jig an~ install sheave and bearings on 
shaft with machined spacer between bearings. 

Note: Hand pack bearings with mUlti-purpose 
grease before assembly. 

5. Reinstallbearing retainers. 

6. Lubricate shaft and beartngassemblythrusnaft 
. fitting. 

4-80 
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Has :speed~Acreased(i)r decreased forUghtloads? 

. Has speed increased or decreased for heavy loads? 

Next, question other witnesses and determine what they saw or heard; getting evary detail. 
. Then make a quick visual inspection of equipment for obvious things as flashover,smoke or 

--·····-·----~-o.therBViidenc:eQf ovar"tl$atTn.gorbrokencompa-nent~~-TOne-e:I'ectrician eh~ked~Qrhour:s-
therH"Ioti:o:ed theg~meraterstopped.) Moral-look for the obvious. 

. . -

After I istening to witnesses and making the first inspection, stop and consider A LL the facts 
Izefone· proceeding. Valuable time is lost by going off quickly in the wrongciirection.So, 
a~refuHy e*amlne the pr~btemlogicaHy, using what you know about the system. Consider 
'all the data collected. Do not make hasty decisions on what to use or what info to discard. 
Giv,e special value to Gbvious facts, easily confirmed (a stopped generator} and reserve 
opinion on contradictory facts. 

~ar'ring tneebvi:ous! yotlgain adir~ctjon 'from aU this and knowledge of the system. F'or 
example, jf no motion operates; look in circuits common to all motions, sw:h as: D.C.ex­
citer orA.C.circuits. Likewise, if one motion is normal in one dil:ection; but not in the 
other, Cheek the <eornponents for ~the separate directions. A few mi.nutesspentanalyzing 
here saves time.spent in false, misled direction later. 

Once a founded su:spicion exists as to which set of components or circuits is faulty! select a 
starting p.oint for tests that meets the following: 

Y'ou . knew a,,:pn0x~mare valueexpect~cl· here for test-conditions;.whether at stall, 
no-load, neutral, hoist, lower, etc. 

No false indicationsexi:st, you've avoided .points where reading is effected by a 
sneak cireui t. 

This point,logical'ly, is in the suspected circuit. 

Also, it aHows checki'ng.as many circuits as possible at one time. 

With proper instrum.em, measure at a s8'jected poJntand compare to expected 'lalue. If 
measurerrrentis correct, appar.ently all system parts leading to this point are correct. Trouble 
exists further down the line. With an incorrect reading, trouble probably lies further back 
t(!)ward start of the system. 

Based on first test, proceed toward system sta'rt or end and seek expected reading. The 
tr,oJJbl.e., of CQUrSfI, lies betw,eenpoints whette correct and incorrect readings occur. Inother 
wards, the fau:lty stage has correct input, but tncorre.ctoutput. Be positive theco.rrect.stage 
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The SLACK ROPE LIMIT SW1TCH operates to prevent excessive backlash when the hoist 
drum or drag drum 'rotates faster than the rope can be paved out. 

The slack rope strikes the switch trip wire which pu lis the key from the limit switch. Actu­
stjean of the limit switch shuts down the affected motion and sets the brake., The Slack 
Rope Limit Light will illuminate on the operator's annunciator paneL 

A Jimit switch and trip wire are located under both holst dr:umsnd drag drum. OperatioFl of 
theswitcn ,should beohecked weekly. 

NOTES: 

1. Lube :al1 moving 'and sliding 
, parts wi th M PG.. 

,2. Adjust trip wire for 1.00 inch 
'sag measured at center of wire. 

3. To adjust switch, remove key so 
mechanism is in activated posi· 
':tion. Then :slide switch up or 
down until plunger on switch 
is depressed enough to actuate 
switch. Plunger must be ' de­
pressed at least .05 inch to trip 
and has a permissab~e overall 
travel of .15 inch. 

........ ......,..-Switch 
Plunger 

SLACK ROPE .LIMI T SlNl TGH 
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'SECTION '7 

!N'Q;IN;e.:ER'IN'GDATA 

tN:DEX 

a ush logs . . .. . ... . . .. . , .: ~', .... :.'. '" ... '. ''.-'' '_:" -", '--" .,' ... ' ..... ' '--" ...... -,--,-,~...:-...-_,--,.-'-"'L" .. "-'..c ......... L.... .. _L_ .. ~----.---.-. ----.-. 

, .. Sea:J;s .............. -•. , ... ' . .; -" ". -, '., " ." -. " .. -. ·-tt '.', ,;.', .", .• -•• ~. fit. _,. ,'" ... ' .. « .It ' • .; ",. It 11 " , " .' , , ",7 ~fS 

GearAlignnlentEccentrics (Drag.lines Only) ........... , ... 7-'-9 

GearB·ack'lash ....................................... ' .... 7":'10 

':Eec:entricCarttidges(DraglinssOnly) •................... 7 -14 

··'S'plines ......•.......... : ..........•.............................. " ,'7'-42 

Arttl .. PrictiorLBaarings .! ........... '.' ••••• d •••••••••••• 7 -42 

ShrinkFitComponents .............. : ......... , ......... 7,-43 

.CapSc·rews .. ,. .. ......... ~ ............ ', ....... ' ........•.......... 7'-46· , 

Wire ,Lock Ga;pScrews: ....... ~ .... ' .............. '" ...... 7 ...... 47 

,Wire 'Ro,peCare .... '. ' ............. ' .... , .................... ' .... 7·-49 

BoomStrandPendants .... '," ..•..... ~,' .............• , .7-53 

,RepakWelding'F'rocedures ........... , ...•..... ~ ..... : .. 7-56 . 
, .' 

O ... Rln,g Glu'ide· ........... ""'!" ••••• ,'., ." •••••• ' •••••• ' •.•.••• 7-10 

G-rid.Couplings. . . .. . ....... , ........... , ............... 7-78 

FaH($teefftex'C."upUngs ................... "," ......... 7--83 

l''Sea'rCouplings. . ......... ' ............................... 7 ..... '88 

.~Motor~Gel1eratorKeyless Couplings {Drag.lines Only) ..... 7 ..... 91 

This'seetioncontairysgeneral information notspecificto an individual 
maehine.lt is provided as g:eneral re·ference material for mai ntenance 
pe'rsot'lrleL . 

S:h:outd aqditionalspecific data be required in thesesubjectareas 
'icontaetyourMarianServioe '~epresentative. 
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, Followthi,sinstallationprocedurefor split seats: 
, ~ 

Remove garter spring and separate at 
the hook and ,eye 

Open the seaLendssjdeways.for, in- ., 
staHation onsha.ft as 'shown in Fig.2by 
mO\ringthebutfends along the axis 'of 

',Luh>ricate'spring ,and install around shaft. 

"(f'~"'~ 
·~S~~ 

Wrong 

,:Figure,2 Connect,ends and insert spring in lip 
groovewith,spri ngends900awayfrom 
butt joint. 

S plit;Seal J nstallation 

CAUTION,:' <00 '"at 'trimorcut:endsof'spltt:s,eals 'o,r'puUends~part. 
, This will 'destroy ,seal. ' , " , 

, . .." '.' .. . 

;,Gear case,seals used for aU oil tight ,gear caseassembnesrequrresurface 
preparation on ,onesidedf case 'flangeswith,a1/1 00 inch thick :Fotm .. a-Gasket 
'#3 (PermatexGo.), coating.lfusing a manila paper gasket always repJacewitha 
new one, 'never reuse. ApplyForm~a .. Gasket#3tobothsjdes~of the paper 
gasket Tighten:gear case cover bolts untilseaLmaterial"squeezesout"atjoint. . ' . ~, ',. 

, Whensuriace finishesrangeupto 250microinches a compression' type gasket 
seal is .reoommended. This materia.l (VELLUMOI Davailableinstandard thickness 
inch'es(mrn)'1164(;397).1/32(:794)1116 (.063) and 1/8 (.125) should also be 

.' installed with:Permatexapplied to both sides. . 

'GEAR ,ALIGNMENT ;ECCENTRICS (Draglines:Only) 

There are two methods of .sealing 'Marion gear alignment ,eccentrics .. For 
,eccentrics that are rigid .(withouto..;ring seal) coat the surface of the eccentric . 

·withpermatexliquid sealer'FORM-A-GASKETNo.3 (MPSD134562-1) Coating 
.. of.sea.lershouldbebrllshed' over the totalsurfaceareaol.bothcontacting 
,surface's according:totheillustrationandnotes. 

A. Coat thissurfacethoro.ughlywith 
·~Permatex"prior.to assembly. 

B. This contact surface mayor may not 
receive a Jamlnated shim depending 
onde~i,gn. Coat this surface . 
thoroughly prior to assembly and 
When ,shims are used.coat su·rfaces 
on both sides of shim material. 

7-9 
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Reference .centerHnes are selected relative to a plane defined by the pinion 
and ge-araxts 01" rota:Honasshown in Fig .9Aand9B. They are selected for the' 
pinion snaTtern::ison:ly. O'Me referenoe oenterline lsintheplane lX-X) and the 
otherisperpend.ic:utar fY ... Y) to the plane. 

1t .does . not matter lfthereference centerlines were opposite from those 
selectedJnFig.9B., as· long as one reference centerlin~Js intheJ!lal1eElhcJthe __ .. _ .. ~~ .. _ 

-··~·~·~~6tfieron;e I~ perpendioular tothepl~ne.,-·--c···-··--·'- . .' .... 
, . 

From the 'previo;us:se'cti(Yt1 on eccentric cartridge theory, shaft end No. 1 will 
movepen~endicular·tothereference centerHne,·thatis,alongtheX·Xaxis.This 

. movement.couldalsobedescribed as moving shaft end No: 1 "into"er "outof" 
,mesh.Ob\tio.L$Jythen, sh.aftendNo.:2 wouid move inadirectionperpendicuJar 
to end No. 1 Cl.lr:along ,the Y ':'Yaexls. Thismovemer:Jt ·lsoften referredto'as the 
~~QfosS-'b'eafting·l·adiuS:tm1aM . 

. OtJT~OFP.LA,NE .ADJUSTMENT 

When shaft· end No.2 is moved along the y.;.y axis (Fig.SB) the adjustment is . 
call.edQut of plane because it seems to moveoutofthe.plane,of interest. 

(" OUT;OF ,PARALLEL ADJUSTMENT 

Whemshaft endN'o.1is moved ,along tfteX-X axis(Flg.9B)theadjustment is 
called out of parallel because it seems to move 'the ,shafts ouiof parallel. 

It is recognized thatbothofthe aforementionedadj ustmen ts seem to move the 
shafts .Qulet paraHe'I.How.ever,to . identify the direction of .. adjustmentthe "out 
of para He I" and 'lout ofplaneH nomenclature are used. 
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MISALIGNMENT ,OF PlN1QNSH,AFT 
OUT OF PARALLELI,SM 

VIEW A-A 
ADJUST ECCENTRIC·IN 
CLOCKWfSE ·DIRECTION. 

V1EWB-B 

COBRECTIVE . ADJUSTMENT 

NO ADJUSTMENT REQ~.nRED. 
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M'ISAUGNMEN"T .OF P1MION,'SHAFT 
OUTOF'PAR'ALLE'LlSM' & PLAN:E 

. CORRECTIVE ADJUSTMENT . 

··'VtaWA-A 
,ADJUST ECCENTRIC IN ,CLOCKWIS'c 
,DIRECTION. 

ADJUST:eCCENTR Ie 'IN COUNTER­
CLOCKWISE D1RECTION. 

7';39 
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( Wire rope manufacture uses the finest material available. Wire rope is more 
vulnerable to:ahwse and ne.g.lect than any other cOri1;ponenton th:ismachine. By 
comparison to other industrialappflcations, wirerOpeO'fl mining equipme.rit 
remains relatively short lived and hence considered an expendable item. 
Replaaementof hoist and sqpport ro.pe's represents a sizeableitlV6'stment;so 
every effort must be applied to extend the useful life of ropes. 

- ...... --.~- .~-----_ ..... _- --..... --.~.-...... -~ --...... --~.-...... ~--.---~ 

The·vulnerabJUty'to abuse and mishandling may oauseanawrope . permanent 
damage·duri·nginstallation.lmproper rernova'ifrom reel or coli often causes 
kinks. Pulling on rope until loop radius reduces tapoint where wire raps bends 
beyond the metal elastic limit creates these kinks. Pulling rope overasmaH 
sized sheave causssa kink also. Even when kink appears 'straightened. the 
stra.nd damage and weakness remains. 

Abrasronor nicksca'used.bypulling a rope over sharp objects weakens the 
. rope. Wire .ropeneeds.protection·from pos'sible damage when a winch or lifting 
device attaches to strands'forrningadogla,gbend in the rope .. 

Acoilofrope<correctly unwound is rolled, (like a'hoop), along asmo'oth surface 
and .awayfromthe rope end. 

. . 

When removing rope from reel. plac.e a heavy shaft .orpipe 
thru reel center and . raise until reel turns freely. Allow:this· 
free .turning as rope end is ,carried straight awa,y'fromfhe 
reel. Use a wedge block .or plankagainst the flange -to act 
as a brake.Whene~er possible, transfer rope directly from 
reel to drum. (lose sketch}. In case aT .overwind, 'transfer 
rope from top of reel to top of drum. Likewise ,fer underwind; .. 
transfer rope from'boftom of reel :to bottom ofd rurn . Avoid 
any methods where a ,reve rse bend in ropemlght .occur. 

'WRONG 

RIGHT 
iPlgure· ~'7 

flopeOoiHng'Procedufa 

A good operator and maintenance crew develops the habit of waf ching ropes 
during workcycl.e totietermine any damage in rope appearance caused by 
accident, broken wires, ·etc. Inspection determines,. by careful measurement 
and comparison with a new rape. any lossin rope diameter. This loss at isolated 
spots j'nd:icates corefailure.Whereoore failure occurs. the rop'e collapses and 
lay length (one full strand wrap) increases. 

Diameter loss over a large.sreaindicates normal outer wire wear. Wires wear 
more rapidly on '8 new rope due to mi'ni:mt.l'm surtac'econtact ofeachwir,e.As 
these wires wear. theypresent.aftattenedsutfaceand thera-te of.normal w.ear 

. decre.ases. 
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.-Step three is pernaps the best possible method o.f de,terrncining the materiaL If 
C'~:,:the above l'nethods arenotfeasibteanditis determined the risks are min:imal, 

( an 'analysis of the equipment can be made by categorizing the parts. The 
'. categorieswc1ild be structural components'such'as p~ates, beams and bars, 

oastings, andfcn"g:ings. The 'structural components (p'lates, beams, and bars) 
can be divided into four areas; such as, (1) mild'steel, (2) medium strength 
steel, (3) hi.gh strength steel,and (4) wear resistant type steels. Steelcastin,gs 
and 'lorg:lngs canbeostegorized the same way; (1) low carbon •. (2) .medium 
strength and wear, and (3}high strength and "'I ... ""r"" 

. The electrode t.ensile strength 'and the prehe.atparaUelthe materia~ cate.gories 
asfoUows: 

'Type of Steel 
Mild Steel 

Medium Strength· Steel 

High Strength and 
WearabHltySteels 

.Castings&Forgings 

-Low Carbon 

~MediumCa:rbon 

-High 'Strength ,and 
WearabUity 

:Elec,trqc;te 
. E70,q< 

E70XX"ESOXX 

P·reheat 
, 70l?F (21 OC) to 150°F (66°C) 

70°F .(21°C),to250oF (1.21 °C) 

E90XX,E:tQOXX,1'500F(66°C) to 300°F 
EttQXX . (1499C:) . 

E70XX . 70°F (21°C) '10150° F( 66°C) 

:E70XX .. :E80XX 1 oooF (38°C) to 450O,F(.232°0) 

£SOXX,E'100XX, .2500 F(t21 ClC)to 600°F 
.E1'tOXX . (.316°0) 

Lower and upper frames of drag lines and mining shovels are usually made of 
structuralmild:steel.Theboom and its components are made of medium 
'strength steel 'Buckets and dippers use high strength wear resistant type 
stee,ls. There .. are veryfewcastingsmadeofl.owcarbon steel. The majority of 

'steelcastings. can.'beclassifted as ,to the .jobthey .perlorm.Hubs.andbearing 
SIJPportscanbeconsiseredasmedium,strengthand wear whUe gears, sheaves, 
shafts, bucketcastings,arenighstrength,high wearcompone.nts. 

B:rake snoec'omponentsare usually made of cast iron, therefore,itisnot 
recommended:to weldon these partsbeca use of the product liability risk and 
thepoorreHabilityofthe weld. 

.. . 

Do not weld or 'tack any Ufting lugS,afigninglugs,or hold down, lugs on any 
partsunless,you know the type of material. The lugs,couldpuUout altha weld 
~becausethe rightpfocedure was nat used.. this:cQulc' cause damage,toa 'part. a 
person, or some ather parts. 00 not over-weld whenaddingattachments.such 
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( 

( 

( ... 

. uses ,balance welding technique by alternating a passon.each-side 
oithe tooth. Do not weave but usee stringer bead technique; Glean 
eac'h pass.of slag. I·f a GTAW welding machine is avat/eble, blend in 
the las! two layers with this process. Pe.eneachbeadexcept fortha 
'firstbeadand.lastlayer. Visualinspectthe.completed repairlob. Usa 
the template:d u ring the welding operati'on to check on any distortion. 

STEP 8: Postheat'by holding the heat at 5500 F (288°C) for one hour after 
wetd,inghas been completed. 

~~~~--~~--~~~~------------------

STEP ~9~A:nowthegeartoslowcodlatar:ate'of50oF',(100C)per hourlr.I'MtHU 
reach:es 150°F (66PC). Aftar it reaches ambient temperature, grind 
'the root contour. ' 

STEP ,10: Inspect the repair visually and with magnetic :particle inspection. 
Check all critical dimensions. Check the hardness of the to'oth. 

. . . . 

A weld repair can J:>.e very'sU~CessfUlifitisthOU9ht out carefully and these 
repair weld .procedures are followe.d. 

" .... 
. " .. ,. 
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Keep in mind: Dust is one of the meanestabtasiv~es; mGstlysince iUs bardto'see .. 

Ozone, oxygen and moisture; over a long period of time act on O-rings also.,Most 
manufacturers now ,add chemicals to slow or e4lminate thes,ff'ects.; but c.Qrrect 
storage is stHI needed. ' 

, . 

E>Gcessive heat is aprobleiTl, sostoriPlg,O.,ringsonthe top.shelf nea'ithaUn roof 
is not ,good. Besides that, sunlight.andflourescent light tends to age .rings 

_ ... __ .. ~_~arlier. US? Poly~thylen~ orj:)rOwrLglas~jars tokeeQJightJlUL~_ .... ~ _____ _ 

( 
'" 

Contactbetween'ri'ngs IYin'gtogetherin bulk or on hooks orpe.gsdamage:s seal 
suriaces.When stored in the open,they collect dust and dirt. Also, bulk 
shipments oftencannoLbe numbered. Keep rings away from steam pipes, 
heater conduits and areas where contact with water,olls, grease,solvents.and . 
other damaging 'fluids seems likely. Add replacement O-rings to the bottom or 
,back of abinas older parts move to the toporlront to :tlssure lsawa bedore .a 
brand 'new one. . , 

IndividuaUypackagedringsseem to haVe unlimited shelf 111e. Some maintenance 
shops use peg boardsforindividual'packages of shop stock used .dally.These 
are arranged ~by.size on each board ,but with ONLY ONE compound type per 
board. ' 

BASIC THING.8TOHEMEMBER: 

Select the proper O-ring ONLY 
by part number. 

Keep ;all .parts clean. 

Use compatible 'fluids and rings. 

Use either individual containers 
or-provide LABELED,clean, low 
light,storage. 

DO NOT USE hardened.steel 
. tools when removing orinstaUing 

rings. 

Be sure new rjngsare not mixed 
or contaminated when put into 
labeled storage. 

DO NOT INSTALL a dry O-ring 
on a dry shaft. 

.O-rings.arealmost always dimensioned in -terms ot 'cross­
section diameter and inside diameter .either in d~cimalsor 
fractions. 

.Example: 

Standard Size CrossSec:tions 
Actual 
mm Nominal Actusl (i nt:h) 

'1.77BO±O.07621/16 0,070:0.003 
2.6162±O.0762 
3.5306±O;10·16 
5.3340±Q;127Q 

6.e8S0±O:1524 

3/32 
1/8 
3/16 
1/4 

O.103±O:OOO3 

O,139±O.OO4 

OJll0:tO.OO5 

O.275::tO,OO6 

Standard inside diameters for these· various oross .sectlons 
range anywhere from 1/32 to .26 inches. 

All in all,th'ereare slightly more than 300 standard a-ring 
sizes. 

7-77 
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