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SWING RACK & LOWER RAILS 

~olt~d to the center base section and concentric with the center 
pintle is the swing rack (Figure 1.1-3). The swing rack is a large 
etternal tooth gear which mesh~s with the lower pinions of the 
s~ihg machinery. Mounted in the machined groove on the top inner 
su,r)face ! of the swing rack are the lower rails of the roller circle. ' 
Th~ rails are held ~n 1 place with chocks and dlamps. 
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.iROLLER CIRCLE ASSEMBLY 
i 

'j . !The roller circle:' qssembly consists of 42 tapered and flanged 
rcillersiwhich ride on 1the lower rails and are held spaced apart lr 

by~linnef and outer frames (Figure 11.1-3). The tapered rollers ·::; 
p!;:!~mi t ~n even distr;i;bution of roller loads o~ both the base and : i; 
th¢ rev~lv;ing frqme~>i Furthermore, the action: of the tapered rollers:; 
orj)the tapered rails''ienables a smooth swing dt the macri,ine with a :t\: 
mihimumCof roller ski:dding. The rollers are ~itted witp poly- . ' :l 
upethan~ bushings whi~ch are lubricated througp fittings\ mounted in · ;· 
the roller pins. The roller circle upper raiis form a complete 
circle and are secured to the bottom of the r~volving fiame with 

c~rks and clamps. . \ II 
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AIR SYSTEM 
I i 
l; 1 The air system ion the 380W dragline is used to operate the brakes 
~~nd clutches (Figure 1.1-24). The air is supplied from a compressor 
('riiounted on the rig~t side of the propel module. The air is stored!, 
':i'n an 1 air red:liver' •suspended from the right main truss. Air receiver 
. and line air pressure is monitored by electrical pressure switches .. 
~ine pressur~ is r~gulated at various points to obtain proper pre~7 
:~mre to operate ·thei air controlled units of the machine. A safety·_ 

, ;valve is located to the air receiver to guard against excess presSt1re 
buildup~ Air to al'l brakes and _clutches, except the hoist and drag 
;b~ake, is controlled by electro-mechanical valves. The hoist and drag 
;~rake1 are-co~tro~~~d by foot tr~adle air valves in the oper~tor'si, 
j<::ab. ! Lubric21:tor::; ~: 1;filters and shut-off valves are located throug,P~ 
!out the air system. i; The air system also supplies' air -pressure to·:! 

:\ ~dperat.e the aut;~!Jl~"t::~c lubricatiQn syste:in and the diesel engine . ... U :1 
i; 'r· I, . ,,-, ;i: '' 1 . · ! '1 
\ (, j.• ''!: ! ' 

' I LUBRICATION ' !: :' : I i 

. _ Th~ machi~~ i~'i:eduipped with an automatic lubrication system 
;consi!:>ting of three· 1 separate· systems (Figure 1.1-25) . The "D" i: 
; system supplies :grease to the anti-friction bearings and bushings':: 
)of the main machinery, swing machinery and propel machinery. The:, 
: ~;H" system supplies ·a drip lubricant to all the gearing, except 
!the t~ansmissiori:ge~rs which run in oil, and the rail and roller 
:surfaces. The "L:' system supplies grease to the cam and cam roller 
• during the wal,king mode. The lubrication pumping stations are lo'-+. 

the left side of the propel module. 

~igure, Figure 1.1-25 !i 
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•. :3. When the bucke.t has traveled three to four times its own length, 
bring the drag lever back to neutral and see how long it takes for the 
bucket to come.to a b~lt and start to swing outward again. To control' 
the outward movement or paying out of the bucket press down on the 
left foot lever. ' · 

'. ! \ ~ 
l NOTE 
,i' 

i Because the hoist-drag lever is in the neutral 
position o.r:· drag motion during this procedure 

~· ·the bucke~ ~ust be held in its hoisted position 
~· 1 by holding ~he right foot pedal down or by turn-
ill 'i ing the hois:t brake switch to the s~t position. 
i'l ', ~ l . ' :. ; '\ : \ \ . ' ~ ' ;. 

L). Repeat this pro<!::~dure several times' until you have learned 
ga~ge the behavior of1the drag ropes. · 

. :1\ ·Befo~e actual pra:ctice digging,. note two· i~portant points about 
.dig~ing :effeciency. j ~irst, the bucket should fill in a travel dis- . 
tci.n(::e o:ci two to i two 1iand one-half' times its own length. Beyond that ii.: 
d~~~anc~ you are no~!~~tting good digging 'or filling action and the ! 1 · 

tfrrie would be better!~ spent swinging to; dump and coming back for . ' 
arlo. '.ther !pass. ·' Iii :1.' · · I ,, ' ' !I 'I I 

tj; JkecoJd, the most li~:~lfective digg~ng point f~r the bucket is direct]:; . 
be ;Low tl:+e boom point~ :! Therefore, in digging, I efficiency is decreased! 
t:hei further you are awa.y from that: point. 1 Th

1

is means that you. shouldi 
alW.ays fnitially pos·i,tion the buck~t beneath the boom point and dig, il 
t6whrds ltlie machineJ ;j I · . i · I · ' ' :: 
I· '!: ~: ~) ' ~ ) • ' ' !· 1 

• •• ; ; l : . : • ;, 
!.:)resuming that you have, to this point, be:en practicing with the .. 

bucket =i;.n the air, low
1
er it into the dirt to get some actual digging ' 

prabtice. Start with ¥our bucket on the ground, 1 with the hoist ropes 
taut, but not so taut .that they lift the bucket off the ground at any 
poiP,t. iThe hoist rope is held taut by pressi'ng down on the hoist . , 
bJ:".ake fqot pedal. Co:p.,tinue as fpllows: i ., 

11 ~~ ;! ~ 1 
, • 

1 
f : 1 i I , I 

il· :il. Pull the dr'ag ;te;ver. to the rear slowly,! rel~as1ng the pressure ! 
ori ~he hoist brake fo6t pedal if more slack is needed to maintain a'i 
1Ek'vel position as the: :bucket moves! through the dir\t.. If the bucket , i: 
ml1s:t be !raised slightly while it ik digging, let up on the hoist brake 

t! 1 i ' . j ;.· \ • l '· 

f9ot pedal and press; 1n on the thumb lever on the li,olst-drag lever. ; :' 
T0;~s lever ~ill engage ti:e hois~ clutch and raise t~e bucket. When :Ji 
the bucket 1s at the! des1red he1ght, release the· thumb lever and press 
d?~n on f the foot pedal. : · \ 

'II [I 1 • i ' · ·· !: 1[2. When the bucket: has travele~' t~ice its own . len~th, push the , 1: . 
·lever to neutral to. prepare for l1ft1ng of the load .. \ i j . 

I' jl \· ,, . ' . . ' \ I, 

·. :j ~~3. Push the lever' ;£orward momentarily to slightly \raise the bucket. 
As i:the bucket is lifted it will have a tendency to swing out. Control 
of !!the payout by pressing down on the left foot pedal\ is required du±:­
ing the lifting motion to prevent premature dumping of the bucket. · ! 

; ~ . ' ' . \ . 
' ! 

·I' I 
' I 
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CHOP-DOWN OPERATION 

... The dragline·is sometimes required to o~erate so that the bucket 
d~gs above the bene~ on which it. is located or a "chop-down" opera­
t~on. • The amount o~ "chop-down" should be limited to soft material 
and should be restricted to a minimum necessary to insure a level 
bench·or roadbed fo:t:' the machine. "Chop-down" should not be used 
in rocky material. -

\ . OPE~TING HINTS 

; :.:~ .The following hirits summarize: practices :which will aid in 
conti~ued, i efficient. operation o.f the drag line. 
. I I . ' ,-.' :I ' I . 

'' .~fngag~ the cu~lproperly. 
I , . ' 

i 
:I ·• 

,! 
: 

i 

I 
I 
I 

; 

! 
I 
I 

• D~g under the ~oom point. 

I I :I 
I 

:I 
i ·,. i .· 

• Make smooth safe swing cycles. 
! ' ,, : .. : i : ' 

.e Always use a 1

1 
s,ignal man when propelling. i I ! 'I·•' i ' 

'• Do not stall~h~ist or drag machinery. 
! ' i ~ j. :1 p ! ! 

• Do not return swing until the bucket is free of material. 
I . j 

I 
• Make sure all!structural strands and running ropes are in 

good condition. 

• Remove material in singular horizontal layers. 

• Avoid "roll-up" caused by pulling the bucket too close to 
the machine . :; 

• Keep all bucket teeth sharp. 

.. 
'·. 
~ I 

' ' 
" 

• I ' 
! ! 

I ;i 

• Check all-bucket rigging for broken lines and chains. 

• Avoid "tight'; tining" so as to avoi¢1. damage to the drive sys-:·; 
terns and boom.' 

1 

·• Fill the bucket in a travel of two 9r t~o and one half 
bucket lengths. 
; ' .\: : 

i 

.• no not strike:;the bucket. asrainst the ground during hoist 
,and swi~g mot~o;ns. 
\ ' I •• 

: . 
,; 

,, ! 
i 

:I { 

• Restric~ chop~down operations to soft material. 
I 

• Avoid WC!-lkin'g._:the machine dn uneven terrain. 
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OPERATION OF L ii SYSTEM 
( I 

Thi~! system lubricates both walking cams and 
cam!r~llers every step. Electronic counters 
count ,the number of pump strokes to control 
the:; arqount of lubricant to each point. The 

' system uses a pumpable lubricant to lubricant 
perfo~mance requirements X-2640. The system 
req1;1i:r;es drum heaters. . Outside pipes and 
hoses!must be heat' traced and manifolds heated 
for'temperatures below 600 F !(Figure 3.2-3). 

;.! ,: 

ELECTRICAL SIGNALS 
TO PANEL ' I 

,; 

CONTROLS 
' 

"L"" SYSTEM PUMP STATION 

LEFT SIDE 

"L" SYSTEM PUMP STATION 

RIGHT·S!DE 

The controls for all three systems 
consist of -solid state modules which 
contain the necessary control and a­
larm ~ircuitry, timers, relays and 
counters to· operate the systems. The 
solid ~tate module for all three sys­
tems are mounted 'in a single cabinet. 
A common horn will signal failure of 
~ system to devetop pressure to its 
extremity within :a:predetermined 
.time.' An L E D mounted on the cabi­
net door will indicate function'or 
failure of each system. . A push-;­
butt6n switch al1bws any system'to 
be manually cycled;at any time. The 
cabinet incl~des ~ir solenoids, pres­
sure switches and lube solenoid valves 
for systems 9, and H. 
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INSTALLATION, 
I , 

OPERATING, AND MAINTENANCE INSTRUCTIONS 
:\ i . I I 

I 
: 
i 

·, ··.i NOTE 
'I' i 

Mainte~~nce and Troubleshooting begin with 
safety,L · . Whenever yo-q disconnect or replace 
any co~ponent in the compressed air system 
there ~re three important safety rules to 
follow,: One, open the air compressor switch 
at the~operator's console and attach a warn­
ing sign to the switch; two, open the auxi­
liary power circuit breaker and attach a 
warning sign to the breaker; and, three, 
drain the air receiver. 

AIR LINE LUBRICATORS 

'I ~ 

~ i ~ 

,: I 

PIPING- Before installing lubricator blow out pipe line to remove 
any other foreign matter. Lubricator threads are DRYSEAL not nor­
mally ~equiring pipe compound, however, if desired, apply sparingly 
and to( male threads •only. Install lubricator with bowl vertical in:· 
pipe l~ne so that air will flow in direction indicated on lubricator 
body. :Install as n,ear as possible to equipment to be lubricated. '}?o 
·promotE: trouble-'free performance a filter should be installed upstream 
~f thei lubricator.~. ' 
:\,.:; i, ', \\;. ;' 

! . · i LUBRICATION - ~br average conditions, the use of a high quality, 
SAE No:. 10 (S. u. v. !'sao SEC. @ 100°F.) is recommended. Caution is 
advised in th~ use;of oils containing additives as many such agents 
ali'e not compatible with plastic bowls. 
'i' 
'i 

!: ' 
I 
I 

NOTE 

1 The' oil and its co'ntainer must be 
clean; as dirt will clog the lubri­
cator; necessitating shutdown and 
~l~~~~ng. ' 

.i ., 
•I 

, ., :I 

FILLING - All 1t.bricators can be filled while under pressure and'! 
'without shutting down equipment- slowly:remove either fill plug and 
f~ll t6 within l/4V qf top of bowl using' correct oil. For best re~ ~ 
kults hse a long s~out oil can :sd that the fip can be inserted into 
f~P of\ bowl. r .: \ . '\ !• .. 

" : OPERATION The: "Dial-Set" knob is factory set so that when turned 
tel. zero (0) no oil is delivered to the venturi' for atomization and 
~quipmemt is not bedrig lubricated:. Turn on air to start flow· and set 
~nop to obtain the'desired drops per minute \as suggested, correct lu­
brication being a matter of experience and demand. Clockwise rotation 
of knob decreases oil feed rate. To check lubrication hold the thumb­
nail or a mirror near the equipment exhaust,: a heavy film indicates:: 
over-llibrication and the drops per ·minute should be reduced by turning 
knob to.a lower setting. · 

3-19 
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SECTION 3 
I 

I 
I 

;: :; I 
i,: • f'iECHANICAL 
:' ,'! 

MAINTENANCE 
I 

'i 
BA~E (Figure 3.3-l) 

,, 
',I 

t.~ 

,, '· I ' ,; I ' 
': , ·'Inspect ,the- base :bolt connections every shift and if loosened bolts 

· 1are noted, retighten! the bolts to the torqu~ values as shown in Table 
!4\of Chapter 5, Section 1. Inspect the bas~ structure daily and if: 
cracks are noticed cbntact the Bucyrus-Erie Service Department before 
'attempti·ng to repair\ by welding .. 
,, ' ' I ' '. I I . ' ' 

1,. ': ' • 1 ~ . J ' l 
:' :. If 1the base must be removed from the machine to facilitate repa.:j..r 
:use the following procedure: 1 

.~~ ~. ;·_. 1 . - (:: ;I :, 

jl ::. 1. tin a clear ar~a with sufficient space to perform the required\ 
lJ1aintenance, lay planking. The planking will serve as a support for 
the base and it will also be use~ as skids when pulling the base from 
beneath the revolving frame. 
1. )I ', 

~ i! ~- Position the,machine so that the base will be at one end of 
the planking. Also~~ position the bucket off to the side of the boom 
~b that the bucket ·and drag rope will be out of the way during the , 

{ · \ I:Uaintenance. With the base setting firmly on the planking and the i 
'--' w.alking shoes in the high position, remove the center pintle clamp 

collar. 

( 
\, 

3. Remove the bas,e front and rear hook rollers. 
' ! 

1 4. Install cribbing under the rear of the revolving frame and 
under the walking shoes. ·With ja~ks raise the revolving frame off· 
t~e center pintl~ and high enough so that the pintle will clear the 
r~volving fram.e during base removal. Add sufficient cribbing to. :1 
mciintain_this ~eigh~, then remove, the jacks. Be sure the machine .I 

is securely' bl'ocked:. i 
: :,::! ' i, i; :. 

',,. . ! : ' 
:;;i 5. With bulldozers pull the base on the planking out from under 
the revolving ·frame.: 

I :. i 

·.I, 6. Remove the roliler circle assembly, the swing rack \vi th rails, ' 
a~d separaie the bas~ sections. · 

·,'I i '• I 
'I ! ' 

',; :: 7. Repair or replace the base as required and reassemble in re­
ve:rse Qrder. When'· reassembling, torque all bolts to the torque 
v~lues~as specified' in Table 4 ofl Chapter 5, S~ction 1. 

8. Lubricat~ the:~oller circle rollers and rails, the swing rack 
and the center:pintl~. For proper lubridants refer to Section 2 of 1 

this chapter. · i · 
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Figure 3.3-8 ·(cont.) 
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i .. 

:I 

I 
i. 

!'I 

I 

Propel gear case._ (Figures 3.3-12 & 3.3-14)· Tag power controls. 

. 1. Remove the gear case from the machine using the procedure of 
the preceding paragraphs. When the gear case is out of the machine, 
remove the shifter assembly and brake from the gear case. Be sure · 
al~ safety measures are followed. 

': i:, I 

: :!2. S~t the gear case upside down and block it so that it cannot tip'.,! r (! - : : ~ : • 1 _ . : . _·; i' r ~-~ 3. B;Lock the idler !gear. Then remove the idler gear shaft re- ::. _! 

tainersl and pull the f!lhaft from the gear case. Lift the gear, bearing. 
an¢1 spacer from the gear case. Remove the spacer, bearing retainere;, 
arid bearing from th~, gear. -'' r· 

; : 'i I ' . :I . I ', :: 
' :\i :j I • : 'J .'!! 

· '' \J 4. S~ide th~ -jaw :c~utch from 
the brake drum retaining collar 

the input shaft. Unbolt and remove i '; 
from the input shaft. :; .i . '., 

'i .i . ·:. :,; . . : . -. :! 
.; i'S. Slide the brake:drum from the shaft.and remove the key. Slide, 
th~ beari~g spacer from the shaft. 
i !j :.. . ! ' : .; '·i; , I t 

1 

. i! :, · 6 . Unbo 1 t and remoye the bearing retainer ~ Then on the other side 
'of'jthe ~ear case remcr(e the bearing and shaft retainers and slide. th~ 
shaft from the 'gear 1 case. : ' 1! 

; !;}7. rlf~ th~·-'pini~~~and ~~~ust Jasher f~om[the gear case. Remov~1 !': 
'the ~ight side bea:r:Lil.~ _from ~~e gear case'~ ~emove the left side ·· 
:bear~ng~ and spacer. from the ~nput shaft. : 1 

: . : ; 8. ;Repai,r or rep~~ce all ~amaged or worn: parts and reassemble in 
:reverse' order. · · i ! 1 

; • ! :1 i 
':I 
i! I 

, ,: I 
···::·· 

,. 

; 
i 

! 
I 
' 

i 
i 

-: : 
i 

i : i 

:: ' I 

Figure 3.3-14 
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MAIN BRAKE (Figure 3.3-23) 

For servicing of the main brake use the same procedure as pre­
viously given for the swing brake. 

I 

'•' 
11 1' . . ~ ~ 

14 
17 

REFERENCE 
NUMBER 

1 

2 
3 

PART NAME 

CLUTCH, COMPLETE -
Items 2 thru 19 
HUB, Clutch 
RING Brake - Incl. 
4 & 5 

4 STUD, Drive 
5 PIN, Drive Stud 
6 WASHER Drive Pin 
7 NUT, Drive Pin 
8 PLA"!E_, Ccn!::te~r'--~--...::...t 

· --9-- PLATE, Pressure 

r'"i 
',I ( 

i; 1, 

:! 

3 
'· 

!MAIN MACHINERY (Figure 

6 

igure 3.3-23 

.3-24) 

:''!'he main machinery ' can be removed 
from the!machine' as a complete unit 
fo;r: · jrepair or disassemply, or partial 
units can be removed. · 

:! ·i :! . . ;· . : 
•I: -~ :! , i 

··\ 

:, l. 

3-60 

10 CYLINDER . 
11 PISTON, 
12 BOLT 
13 SEAL, Inner 
14 SEAL Outer 
15 SEAL, Dust 
16 SPRING 
17 DISC, Brake Assembly 
18 COVER 
19 CAPSCREW, Cover 

Figure 3.3-24 

: 
.!· 
I 
il ( )' 

·' / 
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BI379475Step A 

1. Remove old block by removing screws and locknuts. 

2'i ',Clean all foreigl} matter from backing plate. 
·,', i 

Step B. 
,ii'!] i 

1t Place new friction block on backing plate. 
.,.:! :: 
2'~. Use special wre~ch 304572 to hold locknuts in place in 
. ,\':'the hollow part :of the backing plate. Insert flat head 

1, 'machine screw through hole in one corner of friction 
,!: block and backing .plate. Engage. locknut with flat head 

· 1,1 ·machine screw and tighten securely. 
·i·' 1 ' • ' I 
: ·~ \ . 

4~:, 'Repeat on remailjing friction shoes until' the entire set 
· ; ; has been relined .1 

• '! · 
! i . . ~ . i : . i .l ~ 

; 1.11
1

1/ 'i:> I 

3 •. In.'s,talling frictiori ·shoes.· 
!,I,',., · , •, I;.· , 
a~;. Ready shoes for !installation after springs and torque 

·. j,; bars !have been :installed in the' backing plate. Re­
:i:i·'lined or re-useq ·shoe assemblie~ ~hc;>uld be returned 
1; 1 :(per 'match marks)'! to the same. pos~t~on as they were 
!Li :in the original ~,assembly. If complete new friction 
\\:shoe : asserrlblies i:ar.e installed, order is not important, • 

' 
1
.; becatu;e friction .. assemblies are . shipped in matched 

~; i, ,·sets.:, :·, ·:: ~ ., 
': .l' 

I i 'I : ~ 

''Replace side. plate' per match mark. Be sure that the 
(iowel portion of ',the torque bar is seated in the proper 
side :,plate hole.'\ · 

:·l j . : ;;,: : ( 

C. RE!placirig actuating.,. tube . 
• : ;;; ~ 1: . i : . :r:·:i:. ,.i \· . . . 

Most Aiiflex VC'eleih~nts are equipped with a continuous tube. 
This i~t:ube dan be remo:v'ed' from either :side of. the element. The· 
type,;;of ins,tallation will determine how much of the element as­
sembly', must be dismantled to replace the tube. These instructions 
are :·for dis.assembling 'of the element only.· 

,, 

.,: 
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BI379475MAINTENANCE 

it is recommended that, during normal maintenance periods, the 
END.RING be removed and the resilient BLOCKS be examined for evi­
dence of cracking or splitting. Over a period of time, some·of the ,

1 , rribber will wear fromithe surface of the BLOCKS and will form spongy. 
deposits on·the surfa9es of the blades and END RING. The BLOCKS may; 
als9 show some 'signs·, c;>f; permanent deformation, but unless there are i \:d 
signs of deteriorat~ori. or destruction or the BLOCKS, this should not~! 
bei: considered cause ·for replacement. When replacement of the BLOCKS·\' 
bec9mes necessary, the procedure for removal is the reverse of that :J; i 
d~s.fribed above, for/~stallation. , '):! 

. I " I ' 

:_After· removing the i END RING, BLOCKS can be levered out individual1y 
'' . . j . . 

or!:'the SLEEVE can be. Jacked away from the RIGID HUB after flange bolt13 
are: removed,- freeing ~11 of the BLOC~S at once. Individual removal~ ; 
c~nlbe assisted,by the application of torque to the coupling and, in i 
either case, the application of castor oil reduces the effort required 
fbr i/disass'ernbly. · : i 

1

: bnce :the BLO~KS :h.ave been removed, clean inner surfaces, insert ::1 
newiBLOCKS and re-ins~all END RING in accordance with installation :_

1

! 
instructions. !1. · 1 I · 1 

lit l ' II! ! : .. ' ·,,I I~ I I I' J I I (' ) 
i ' ' I ~ t: . :. I ' 'J i ! 

fi: FAIRLEAD (Figure 1;3 ~}-44) '_,-
1
'_:,:_:, .. · 

! ~ 1 ' l 
::: frequently inspect ! t;.he support link, the speave brackets and all i J 

pin: and ,cable connec:ti9ns to insure the proper mounting of the fair- i: 
l~a<;l to ithe revo~ving:frame. Also monitor the condition of the swivel 
frar.ne and the upper:., 13wi vel suppm:;t. Thoroughly check the sheave~' i · 
for 1 strU:ctur;al damage,! . · l 

;',1 . \). i ·:: ) 

!'.The f:airlead supppri: pins shoulq. be manually lubricated weekly with 
multipurpose grease :(MPG). · The sheave bearings and swivel frame bush+ 

1 

irig~ and. thrust washeJ:"\.are lubricat;.ed every 3p minutes by the auto-,::!. 
ma\ic ll.~br ication. system: i ~ 

1
! 

., 

'·· 

I'. 
·_1, ii ·,·. 
' 

I 
' i. I' rl 

ji 
I i,·i 

'i 

',. 

•;,j.·J I 

I 

i, I 

·1: 

J ;•.i 

• .I, 
'i 

'li 
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BI379475, 6. Reel the hoist rope completely off the boom and onto the hoist 
drum. Then reeve the guide line up and over the mast head sheave. 
W1th the guide line pull the hoist rope up and over the mast head 
sheave and anchor it to the mast. 

j :• I 

: :' ' . ' ' ! ~ : ' : 
,;~17· S~cure a cranifl· (0.00 foot boom) to the dragline boom. Then with!( 

the!' cran;e and the hois;t_ machinery, ! simultaneously lift the boom and!.' 
! ~ the':, mas~ until th~re: 1rs enough slack in the lower structural strands ! . 

to' l~npiri them at 'the l anchor brackets at the rear of the machine jl: !i 
· h~use. <.Figure 3. 3-52) I , . · 

• ' l ' t 

; :.· :. I WARNING 
I' I I 

Secur'e the lower structural strands so 
that ;,ith~y do not swing free wh~n they are 
unpinnea, as they could damage the house. 
' 'I' 'I ' 

I' , .. 

·I 

I
! 

:' ,! 

i, 
; •' 

•.· · 1 · , ! . I ' 
:i' c8. When· the dower. structural strands' have been released, simul- . , 

tan:eous~y lower the b'oorn and mast until the boom is resting securely'. 
on: 'the 9ribb~ng. T1enl' continue lotering the Fast until it rests on., i 

the, boom. .., ., . ,_ 1 1 

' I ::: I l' ! '' I ' ' I ! :: 
. :, : 9. D~sconnect thtr prane ·from the boom and; use it to remove the 
~7~ands ifrom the· mafr· rnd boom. . I 1:1 

!, 10. L~ft the new ]_()~~r b~om stru9tural stra~ds in place. with a '' 

I!;;:e;:~~;:;:~;;:l;:~;i~;; l:;;;c;~;:;p:: :::m m:::u:::::l strand~. : • 
···' 12. R~move the intermediate boom: structural strands from between 
th~mast head and central section of the boom. (200 ft. boom only) 

:if·, : ::' I 
~~3. Use a crane or bloak tackle to install the new intermediate 

br~:.":::c:::a:r:::~::"Lse the 
mas.t until only a sligHt sag re­
mains in the upper· ·structural 
strands~ Reel in the h 'ist rope 
until the mast rted by 
the hoist rope connect 

. th~ . crane . : ! .. 

:: is . Connect · ne to the 
boom and with t machinery 
simultaneously lift t e mast and 
boom until the mast:::· s approxi­
m~iely 80 degrees f~ m the hori­
zpntal.iPin th~ low r structural 
strands: to the: anc or brackets 
ori i. the inachiner'y ho se ~ 

t \ ~ ' ' j 
1: I; • 

!: ·• 
•' 'I 
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;'I 

' I,, 

'' . I 

• ~ l i 

LIN'K \ 
HALVE$. 

'; ;i 
. :, 

STANDARD TYPE REPAIR LINK 

OMPL.ETE PEAR 
REPAIR LINK! 

:II 

'). 

:, . ! 
~·~ Align the link 

formed in: the halves 
h~lve~::r:h:~:-:: Figure 
register with ~ne another. 
',, ;: i 

·, I , , 
I ; I . 

3.3-60 so the holes 

2~ Ins~rt a cylind~r:pin through each of the holes. 

a~ Place a washer flush against the outer link surface over each 
protruding pin end. 

4.: Weld , . I 
:in place. 1 

''t i; II 

·\ 

11,, 

the pins and :washers together to secure the link halves 
I I; 
,•: . I 

: \ 
I 

t: 
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BI379475c. Foreign matter such as carbon, metal chips, etc. on pistons 
striking head at top of stroke (Remove head and clean). 

'd. Piston extending above cylinder at top of stroke and. hitting 
head. (Remove cylinder. 

i;; !, ::; : .· 
and add base gasket, not upper cylinder gaske~;) 

li / j ' ' . 

:.e. End play in crankshaft - (Remove end cover, take 
co~~r gasket and shim (5, Figure 3.4-6), and replace.) 
to~;~any shims or'biriding may result . . , ; " ' 

' ':I 

out one end · · ·., 
Do not remove': 

;f. Loose valves -'Hex head cap screws are not tight enough. 
·l ·. :; 

(Tigh.t€m 
screws (1, Figure 3.4-4). 

':' I I 
'i ! i '. CAUTION 

~~ Screws should be tightened snugly but not 
too tigh1:7 a.s hold-down cover corners could 
be brokeQ~ I Screws should be tightened 

,. ! ,'. 
evenly keep~ng covers p~rallel with cylin­
der head.; Screws have nylon insert in 
threads·~n~ are of self-locking construc­
tion. They: will not loosen from vibration 

i 

i 
'·I 

: , , . and can be removed and retightened several 
I 1

1 . timeS witho;ut losing thedr holding ability. 
• 11 ' ·; ~ ! \ 

~OIL LEAK at base, ~en~ cover or stde plate gasket -
point of \leak, shellas pr perma-gasket gasket pn both 

! as~einble .! Maintain 9orrect oil lev~l) . 

(Disassemble at.·; 
sides and re- · i i 

I' 

;i' 11 '' I ,., \ ''I ' . 
:;VIBRAfriiON, 'charac~eristic of all i reciprocating machines, can be 

:,held to i:i 'minimum by ike~ping the compressor se'curely fastened to a ·,':: 
:solid le~el ·. fo1.m~atio,n, ~1• maintaining· proper bel:t alignment and keepin<J .! 
nuts and [bolts· t~ght~: • ' 1 1 I ~~. · ': 

:I i I : · · · 
, : , , : I I ·.:.;.' 

'' . ·OVERHEATING: -compression of air, generates heat, much of which is. 
:dissipated as 'ai:r passeb through the intercooler and/or after cooler. U · • i 

, Ov~r.heating can be ca,used by: : . ' 1 

'• , I 

fa. Pump running backwards- (Reverse direction.) Proper rotation 
1 

· is \~ounterclockwise facing flywheel~ If pump has been run for any ! . 
time; at all with the :wrong rotation i it is. possible that the inter- \!:: 
co6ler f~n and crank~haft extension! (1 & 29, .Fiqure 3.4-6) have backed 
of{ ;and fan is inope~ative. The crankshaft extension has a 'left hand!:: 
tht,ead and can be re.3:ssembled to the crankshaft by inserting through::~:· 
the! oil seal and end 'cover (4 & 28, Figure 3.4-6) and tightening by . 
harid: bei~g careful n~t to damage the oil seal. As thread is left ' · 
handed proper counterclockwise rotation will keep fan tight. 

' ! :! \ 

b. One or more head valves failing to seat properly - (Remove hold~: 
down cover, valve cag,e, and valve. Clean, reseat or replace valves.) ·I 

!!: ,_j ! ' ::1, :; i I 
!!.~!. Blown cylinder !h~ad gasket, especially between cylinders - (Rei.! i 

place after cleaning !all traces of old gasket from head and cylinder~) 
i:'· ; '' ·. :. 
:! ; !! 

i.dL Restriction in thead, radiator intercooler or check valve, if 
used~ (Remove and clean.) 

:; 

i i 

'! 

e~ Lack of oil - (Check oil level and remove side plate to see that 
oil fee~er rlng (24, Figure 3.4-6) is· free to turn.) 
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BI379475
To adjust the drip:rate of the lul5ricator:turn the adjusting knob 

counterclockwise to increase the rate and clockwise to decrease the 
rate: Drip rate adjustment should only be made under a nominal steady 
flow condition. The lubricator can not be· filled under pressure un~.~ 
less it; 'is equipped with a quick-fill cap. The third lubricator ; ·. 

. . . (Figure: 3. 4-13) is located on. the ! left rear side of the main machinefy 
'lfr~e ~nd is service~! 'in the foll~wing man~er. r'ij 

. ' 
'' 

I '' . ' ,' I . : f ' ; ~ . I 

· (l!l.. This lubric'ator' should be disassembled in the same manner as!:!\ 
the previous lubricator except for the omission of steps 6, · 7 and 8. i 

;'' '· 

:: 2. Reassemble in reverse order of disassembly. '.: ,; 
:!' t! . ' ; !j 
: ;

1 
Th~s, lubricator i:;; adjusted in the same way as the previously de~i 

scribed lubricators.; . This lubricator has ·a special fill plug which!' 
allows :filling the b'owl while the. lubricator is under pressure. i 

.. ~ ' ' . ; ! ' 

' : ~ \ ' ' ! : 
· ~;,REGULATOR (Figure 3. 4-14) !. 
:: i: ' ! t· 

~ !i The :regulators should be checked peri6dically to see that they are 
f~hctioning properly~ and adjusted• to their proper settings. Repairi: 
or: replace all inoperative regulators. The pressure settings for the 
various regulator are:as follows: 

'i 
:! 
' 

:: l 

' 'I 

' . I' 

I 

; :· " II 

: 1 Figure 3. 4-14: 
l.l ·I ! . 

,, 

I \1 

!'. 

-;· 
~ ! ,, 

'l '.:.. 1 : 
:: , 1. Regulators (Figure 3. 4-14) :which regulate the air .to the hoist · 

·:;and drag clutches ar$ set at 105-]125 pounds-per-square inch .. : The i ·,_ .. 
pJ;."essure is read on·the gauges.mqunted on the regulators. These regu-:' 
il~torsf are adjusted· ~y turning; t!ie adjustinc;;r screw on the pilot reg:u-:-i 
!latorsi. (Figure 3. 4-14). ! j · ;:i l 

:· ;. 

:,! ...• ) 

I 
' .. 

h~ · 1·, · ! . : · t · 1 i :l :: i r·: '2. ~he double check valve in f;he hoist ciutch air line is: controlled 
~y :regplator (Figurei3.4-14~~ iTHe regulate~ is set at 7-10 po~nds~pe~­
square; inch and the pressure is ~onitored on the gauge mounted bet;_w. :'~e·n ... \_·.·:·,,;_ .. .'~,. ') 
the re,gulator and check valve. ; l ~ ,. I 
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BI379475
Carefully estimate the amount of .. oil which has escaped from the 

leak.' If in doubt, drain all oil ~~o~.the compressor and refill with 
Sun~so 3-G, "Dual Inhibited" refriger~~ion oil 1 or approved equivalent. 
Use: oil from freshly-opened cans on~y. Refrigeration oil quick~y ab-

. sorp~ moisture from the'air. If stale oil is charged into the system 
it may cause contamination damage and burnout.: ' ' · .. ~ 

; .! ; l : I , 
. ; : n . ·~ : ! , . . , ~ I . 

: 1 . 'COMPRESSOR VALVE PLATE REPLACEMENT · i 
: ' I :, : . 

: • 'If compressor discharge valve mechanism is faulty, replace the 
. entire valve plate assembly, suction valve strip and valve plate· 
. gas;ket. · i . i. 

1·1 . ~ j \ I 1 
I 11 I ;; I 
•i1·~ Pump dowp. refrig~ration system, if possible. 
~ i ; ~ i . I . j , 1 ! l i 
i_i 'I j ·1.' l. · i 

Q~ Turn off air conditioner circJit breakerior otherwise discon­
. nedt:i all power from compressor.· 

I ' i . i 

•i 

. ' ~ ! . ~ 

! i 

i 
! 

I 

3'j, Front seat service valves. l 
. ·I i i! i i ! 
·.4J Loosen gauge port: plug in. compressor· discharge service valve and: 

release head pressure· from the compressor. 
I ' I 

J I ! !· ! - 1, ) 

(s·~ Remove cap .screws i from cylinder head .. 
I i ' ~ I L l ~ : : ; I ~i . . j . t ) : 

' 

1

.6·~ Lift cylinder head off and replace valve plate assembly and 
· gas.kets. ; · i 
' . 'I· 'I I I 

,·:' ~ : I 

· ,,7 ~. Reassemble in reverse order al'l:d purge compressor. 
~I :'i ! 
··a, 
i'. ', .• ·Backseat. service .valves. before operating compressor. ' .. 

·. ' ,, 

:\ NOTE 
'!• l 

. · . 
The compr.essor in this unit is non­

I' I• 

field-repairable except for the re­
pair and maintenance procedures listed. 

.. ' ; : . I \ ' .• . :: . ; 

I • . ' . • • i I :: ·i.l· 

• eli~;;;;N~~;~~~:;~;;~;;di;;:~~:;:*;p::;:;~n~~:ii~i~~a;~~~ig- . ·• 1 .· ( 
erat~on se. rvic' ~echn~ .. cian uti~izing ho al' refrige~ation.practice~.· .! 
Refe;r-. to the w~r~ng d~agram (F~gure :3. 5- ) and refr~gerat~on sche- 1 : .• 

mat:_ip (Figure 2. 5-3) for the location .of these accessory components :; . , 
and: their relationship; to each other. fer to the prece~ing section I 

. for: .adjustments and se~tings which may e required. · 
,il I I 

I!, Ill 
"i ;: ,,, 
i i: 
:'I :II 
':i . I 

'I 
il 

I' 

! ,. 
!, i' 
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BI379475
' 

The direction of tightening the worm brake is shown in the in-
struction plate mounted at front of worm brake. The tightening 
procedure is by advancing the adjusting screw (Bl3). Secure adjust­
ing :screw with jam nut (Bl2) . 

. ELECTRIC BRAKE FOR AUXILIARY WINCH (Figure 3.5-9) 

7 142 5 4 

i 
' ~ 

• i '! ,., · 1 ' · .. i · F. 3',. 5-9 .,;. 
' , H :! • I ! , , ! i lgure !i 

i i.l · I ~=~~e·~E!~~~=:I~:l electricia1
1

1y released brake, containi~g ,'I, i 
i ei:ther one, two or tl).ree rotating friction discs driven by a hub ' " 
! I whl:qh is I mounted on the motor shaft!. The br.a~e is self-adjusted l ;i:, 
; [ for'):friction disc wear:.!. • The solenoid air gap :is factory set, and i i:\! 
i i nor~ally I requires no· resetting even when changing friction· discs. · ·'! 
::A: coil spring; clutch permits the solenoid air ,gap to be automati-• 
• · ca~ly' corrected ,to compensate· for friction disc wear or normal . ex- , 
pa~~ion. i Torque of self-adjusting brakes should not be varied from~~. 
fa~-t:ory setting: 1 Mmiln~s directly on standa7d :"c" face motor with ;jji 
8-I,t:2" (AK) reg1ster and. 7-1/4" (AJ;) bolt c1rcle. I[ 

ld \' ' 'i:i ! :: 

· ': INSTA~LATION PROCEDURE 
i. ·; : ' ' 
: 1. Re~ove Manual Release Knob (148), Housing Screws (15) and 

Ho:U~ing ( 7) . 
, i I:; : 

•'1. Depress Solenoid Plunger (29) and pull Release Rod (146) back 
to' lock brake mechanism in manual release position. 

''; ;! 
i.3. ReTI1ove entire Support Plate Assembly (142) by evenly 

Screws (142S). 
' .-1 

.! l 
j:4. Remove Pressure Plate (5), Friction Discs (4}, and Stationary 

Di~~s (3). i! 
j: r; .:t 
'•. 
I,'·, 
.1' I, 

I 1; 

,. 
~ ! ,. 
·' 
~ ; 
( 
i 

i. 

I 
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PROBLEM 

Structural members fail. 

.·! 

i : 

r .. 1 

::c. ' if<i'· 
: ·!, , I ' 

Handrails r catwa·lks, plat-
forms and stairways, inside 
.or~p~tside machinery h~use 
faiL· 1 ::1, • 

I' ·:· i I 

1 , LU~~I?ATfON SYsTk~s :'~,: _:_.!,: 1,. _:: 

1: Air ::locks in pump. 
:: i I' : I 

i I' , . I 
! )• ! 
I 1. ! 

Aii:lock~ in ~uppl~ 
, . I 
i ,; 1 

I ('•. 

! 
: I 

i 
' . I 

lin;es. 

. 'I 

! Air. lock~ in injectors.! 
! 

'Ai~ locks in feed 
:·· 

'• ' -:,· ! . 
. ·:,' I 

Injebtorior vent 
malfunctions. 

'! 
: i 
, I 

I 

lines. 
' ' ' :; 

·:; 

valve, 
;! 

•,I ,. ':' i ! 1,, 1' 

I 
Injectors will-not move tol 
discharge position. 

il ' :! i' I I 
' I I I ,( ~ ' 

' ; i ! ~ : ~ ' 
·•, 'I I 
•;: i I: 

.1: I i· :, 
:; 'I 
'\: .! ( 
i' :1 j , , I 

Ind~cator stems on 1nJectors 
doinot return to normal.po-­
sitfon after venting~ ' 

,I i1 

i: 1: 
I' , 
<! 

' I! 

-I 

I 

I 

! 
i 

I 

CAUSE AND ACTION 

Examine and repair all stru~s, col­
umns, braces, purlins and-panels. 
Search thorotighly for all missing 
fastening elements and replace 
where necessary. 
' ' 
; I , 

~rkcked weld~ or missing fasteners 
·Repair weld or replace nuts and 
bolt. Refer ,to Appendix 2 for re­
pair welding :information. 

' 
,'i:; 
:''1 

'syr:>tem is not primed properly. .; 1
,: 1 

Open vent 
and allow 

plug during pump operation :i 
air to escape. . ,.i 'i 

System is ,not primed properly. 
Loosen pipe plugs on each line; 
lubricant with entrapped air to 

:i: ;! 
allow

1 

escape. 
I 

' I 

System is not primed properly. 
''.I 
:[I ,· ( 
::i'' 

Open lube fitting, allow lubricant 
~nd air to escape. 

~ystem is no~ primed properly. 
Loosen feed line at bearing inlet. 
Allow lubricant and air to escape as, 
system cycles .. 

Di~ty supply lines or worn injectors~ 
Disassemble and clean or replace. '-: i 

' ' i.;. 
Bearings are not receiving lubrican~ 
or l system not venting. ; ; 
Adjust pressure switch to higher de~ 
veloped pressure. · :·. 
(3500 psi maximum for high pressure: I· 
systems, 1000 psi maximum for low · 
pressure systems.) · 

I 

I 

Re~triction in supply line. 
Check lubricant. '• t :· 

Use low,temperature additives. 
Use specified lubricant. 
See instructions. 

Air locks in pump., 
Open vent plug during pump 
and allow air to escape~ 
Pump outlet che.cks fail to 
sure in supply line. 
Disassemble and clean check 
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OPERATO¥' S CONTROL COrSOLE~ LH 

. , Figure· 4.1-5 • 

( 

'''· :l 
/· 

; 

OPERATOR'S CONTROL CONSOLE-RH 

Figure 4.1-4 
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~· j 1 
'·I 

. I 
' I 
''·' 

;i 
.LTS ei,; .Q IOOOW ME ' 

1 • ].____e=L.._s .O.c~l"""" IOOOWn..' """""'+r"'- I 
L TO W Q IOOOW MERe. l .ct::r:wt 

T w.? OAOOw ..,.., 

;. 

.sYH,· , I .. DESCRIPTION -

:. 8L ' ~OOH LIGII'r :. 

!'L fLOOD LIGH'l' ! 
GL I ! GROUND LIGUT 

HL , · ~OUSE LiGIIT ! 

. P;. fORTADLE LIGHT 

, RHT RIGHT HAND TRUSS 

LilT 1 i.Err HAND TRUSS 

I jl 

' 1":1', '. INSTRUMENT ~RAHSFORMER 

' ' 
HOS. l~ORN PB. i 

' OPG , OIL PRESSU~ GAUGE 

II ·I 

, ~ OIL TEMPERATURE GAUGE 

I 
~ WATER TEMPERATURE GAUGE 

: I 
Af:'G AIR PRESSURE GAUGE I 

·.·'.•. 

/:• 

•·· 

!,:.· 
'•:!' 

l ; 

;) 

'i' ·.; 
! 

·1 

I 
I 

1, 

I 

Tl2 

LTI3 

I 
! 
! 

:TYPICAL 
I 

. I 

.t:~..-r E.b.!.P~ 300W 

I(·HT Hl9:.: IOOW 

,6~VT ~ 

:\~.2· 
IOOW r:'a\T.. 

6;4(7' FLIJa... JOOW 

'.eA'r ~:;., 1oow 

, I 

Figur~ 4.1-17 

' 

. ; : 

~'~ 
I , I : 

; !' 
. !: . 

I 

·i! 
~ i 
:! : 

.r\ 

I 
I, ,, 

. 

( 

Schematic 
! 

shown is for 
I 

the 
I 1 I 

standard machine. 
. I 

(Always refer to the the machine.) schematic furnished with 
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BI379475FIELD POLE PIECE 

INSULATING 
'PAD 

I 
- -, . I , 

' I I 

3. Assemble the pole piece and 
coil assembly into the frame a~~ 
secure it with bolts through ~h~ 
frame. It is recommended that.-­
new lockwashers be used on the 
pole piece bolts when reassem­
bling the field coil in the frame. 
Draw the bol·ts up tight to seat. 
the pole piece in position on 
the frame. 

4. Tie all cables into neat sturdy 
b~ndles. Tie cable bundles to 
cable anchors in the frame so the 
bundles are suspended securely in 
po~ition. Locate the bundles away 
f+~ sharp corners, moving parts, 
bru h rigging, and hand hole open-
ing . ; ·· i, 

. . I . 

!igure 4J2rs : 

Insu ate ali' lbternal bolted coil connections as described below: 
.. l I 

Apply enougp. insu;t.ating:putty to smooth sharp corners and 
fill all voids, thus rounding out the J'oint for easier 

' i - ' 

!, i' ,l 

. I 
' ' ' 

! :; 

=: 

: t'ators as 
''holder in 
::II\ove brus 

t:he armat 
·I 
! 

··:armature, 
:; Q. 094 :to 
':and the c 
·) : 

•·be used. 

:: ~ i 

::: 

J: i : 4. 

, I . 

'i , I 
'I 

pply several lengths of tape as necessary. Start each 
ength so that one or more full turns of tape secure the . 
revious ,ta~e end~ Joi~t insulation taping must complete-: 
over the bblt, dut, washers, termin~ls, etc. It should 
xtend abou't one..!.quarte:t to one-half inch onto the cable 
nd/or lead: insulation. : A minimum coverage of at least 
hree.tape:thicknesses results. · 

, I • 

the tape s~rfaces with fast-dry· 
, " \ ' I 

BRUSH HOLDER I 
all the prush holder on the support as 
possible. Tighten the bolt sufficient 

lace until after the frame\ is closed 
es from the brush holders tb prevent b 
re is installed. I 

insulating varnish. 

high off the commu­
y to hold the br~sh 
n the armature. Re­
ush breakage when i 

r the frame halves have beer). assembled in place with the 
release the bolt and adjust1the brush older ·to provide ' 
.125 inch clearance between the face of the brush holder 
mmutator surface. A 0.109 in h thick nonmetallic shim may 
Tighten the bolt securely. ,~ 

tightening the bolt,· again check the spacing to the com­
the alignment of the brushes with tl:te commutator segments. 

ch pigtails. 
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: 
' I. 
i 

'' 

The.arrnature coil insulation should be clean and free of cracks 
and damage. Armature glass bands are to be rigidly tight, as with 
the commutator, and should show no cuts or loose strands. Core lami­
nations are to be undamaged and securely bonded together. Armature 
coil insulation and treating varnish must be.uniform in color with. 
·no :significantly dark! or black areas, w:hich indicate damage from 
'over':"' temperature. : l 
; ,I :i .. I • ·. 'I' 

:, , ! :I 
it' . i ARMATURE RECONDITIONING 
~ i l 

1 11After cleaning, inspection and test, the armature may require 
conditioning as follows: 

., "l.. l ,: '·.! 
,' \1. Armature glass 'replacement. 
'I ' I • . I : ~ ' ' 
:! : I I ' . I ) : ; ; ~ ' : 
;!::12. Commutator glass. band replaqement. 
·I· '1· ! i .i . I I 

·' ' [ 3. Commutator re~~rfacing and undercutting.· 

1!
1

4 ~ Commutator str···· ing ban;( replacement. 
:i ., :;s. Armature treat-~ent. · \ :, 

.• 
1

: i Consult the Serv~9~ Sho:t=~ for specific reconditioning procedures .. ;; 

::1;!·-. ::. l 
I., i EXCITING AND COMMUTATIN FIELD COILS 

.. \ouring motJr man~~actu e, the exciting a~d cornrnutating field 
coils were pe:J.manently nted onto the pole Wieces by filling the I.~ 
coil-to-pole foid with pecially formulated~insulating compound 
which was subsequently cu ed by baking at high temperature. Prior 

I I 

:. ; : 

'' 

'\I 

ij 
toi\mounting,. the coils we e completely insulated by a series of 
impregnating and encapsul ting treatments with accompanying cure 
~~J~~~~~g at ~~.gh t~~per tures. These treatments prohibit internal ; _ : 

•l. •I . • !I ' 
•, ~ :· l ' : ! : ·r I : 
:!:iJDuring initial a~semb y of the coils and frame, the coil-to-coiln!: 

connections were comple ly insulated to prevent development of ·t ;;J. 
cr~epage grounds or· sho ts due to contamination. 

1 ! i r 
• l•j. I L I ,·, 1',1. 
' ' :j ! 

CAUTION 

Care shoul be taken to prevent d
1

amage 1 

1 • i to the ~~frminals duri~g handling~\ 
I . ' I ' 

:1,1. As with the arro.ature, carefully clean and inspect the 
po~e assemblies for: fHgn.s of insulation weakness or damage. 

: : ! ~ i :: ! : ! ! . '! 

' ': 2. I,f minor , crack~ l have developed in the cd:i,l eating or 
to~pole compound, v:acuum pressure impregnate (VPI) the coil 
assembl1es with the: .approved 100 percent solid v rnish and 
sp~cified. • 1 :: ! L. : · 

:' . : ;\ 
'i 

coil and 1 
I 

bonding­
and pole 
bake as. Ji 

~ 't i 
. 'l ' I I : j: 1

: ' i 

:; , I 3. Examine the' c6i1; and cable terminals for 
~rlcal bontact, such !as fretting ~r pitting, ta 
Carefully repair these' surfaces to provide a fla 

. il 
signs of poor elec- 1 

l: 
i 

"· 

.'• 

'! 
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:I 

I' 

I I 

I 
I 

Slot bar etching will normally be the first sign of a poorly 
adjusted machine. (See the Commutator Check Chart, Figure 4.2-4). 
Do not confuse this with slot bar marking, which is normally 
characteristic, especially during the early stages of commutator 
film deve~opment. Use a pencil eraser to erase a marked bar. If 
th~ copper is s~ooth under the erased area, there is no etching. 
. ·L ;. ! . ; . ; .. : . .: ,... . : 

. '\!!Once! a O.C. machine' is correctly adjusted, it will not. require I 
r.eCJ.,dj ustment. unless.· something loosens. or fails within the machine. 
T,he loopening of ·the :p'ole ·bolts or electrical connec.tion· screws · .· 
.i•s:lthe most likely,ca.J.se of poor adjustment. Check the tightness 
of,ithese bolts periodically. (See TIGHTENING BOLTED JOINTS in the. 
'o ~ ~. MOTOR !;1AINTENANCE Section. ) · i:. iJ, ! . . ':\:·:I. I : 

, (!I If ai field coil:' fa~ls and mu~t ·be 
.placed exactly as t~ey were removed. 

' ' ' I l . t I . ' :. . ~ : : I ' : : 

magnetJ.p shJ.ms .: , · : ·· , 1 · 

. : ' I . I '' • 

I . 
replaced; the shims must·be 

I '.i.;i 
','I \j 

re..:.' 
Never intermix nonmagnetic and, 

' . ; I . : . ,, • :' i I 

. 

1 /If an· armature is :feplacedl in ~ ma<?hine, \ set the brush yoke back, 
on,. t.he ;factory mark ... ' •.' If c. o~lut';ltJ..on J.S pooJt,.· after the brushes hc;tve: 
be~n·seated and run J.n for a few hours, J.tm~y be necessary to shJ.ft' 
the yoke slightly. Shift the brush yoke no mbre than one-eighth inch< 
(3~ 2 mm) and observe the commutation only aft~r the machine has· oper-' 
a~e. d. foiL at ,le.ast ~iv.~ minu7s un~er normal toading~i\S'O"'"' the,-;· brushes:., 
WJ.ll be, reseated. ' , , ~ -., 

I ! I I I -

· :: ~ r·. ,, ; i · ! i . 

•• I >If Commutation is: ,better shift; slightly each way from this point.~ 
wai tingJ unt~l the inc;tch .. ine rjas ope:r;ated ';lnder 1

1

1. ad at least five min-;: 
utes each tJ.me 'J:.o fJ.nd opty-mum commutatJ.on. 

• 
1 1' If commutation was f wor.Je after the origin.kl change, shift to the, ! 

' ' ' . ,· ' I I 
:ot.her s'ide o,f -the f·a ... cto. rY; mark ~y ~no more t~an one-eighth inch 
: (~,:- 2 mm) and repea

1
t· .t:~e }Process t, 1 

'· ': I' : ' i I I i I . ' 
i I - , 

· , · •. Shading coils arid po~e face teeth affect these types of neutral ••. 
~-·se,tting:s. :1·. · ~ .! 

. I :! .: ( 
I 

. , The !following check should be made if commutation problems de­
velop, I especially .after any major repair or replacement of parts. 

I 

. ' 
i 

: . : 

i; '· 1. Inspect all electrical connections and make certain none 
are loose. 

• . I ' 

' ' 
: •I 

: 2. Check the connec 
.ciii any part of it ~s n 
field coils is not're 
'f·i ' i ' 
. ': :' 3. Inspect the bru 
der, and that the ;~ig 
.riggin<:r. 

ions and. mfike surelthat the commutating field 
t reversed,, and th~t one or more of the main 
rsed. 

I, I . 
hes and see that thrY move freely in the hal- ,, 
ails do ndt interfere with any part of the · 

I : 
. I i; 

'._,... .. · 

( 

( 
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ASSEMBLY OF BALL BEARING 

The following procedure should be followed in assembling a ball 
or roller bearing: 

I 1. Fill th~ grease cavity in the cartridge one-third to one-half 
full of the recommended grease and slide the cartridge onto the 
shaft as far as it will go. '· • · · 
. i-i . I .• .i I I 

. ::i 2. Heat. th~ bea~fng in oil or in an oven to 116°- 127°C (240°- 260°F) 
and slide the 1bearing onto the shaft. 'i:he inner race should be mou~ted 
]tightly again~t the. shoulder adjacent to the bearing fit. 
. ! I . I. 

:·:i 3. After the bearing has cooled, slid~ the cartridge over the bear­
·i~g. ~ssemble the;: snap ring if one is required. 
i li i : ': i 

i 
I i 

I I I. . ' i 1 4. ;smear the bear~ng wi~h grease, replace the grease metering , 
,plate ,i fill the bearing cap one-third to one-half full of the recom-
me,nded g'rease: and las~emble. : 

:1 r[ ·. 5. !Run the :mach'i~~ foj seve~a{ minute's to purge the excessive 
~rease before.repl~cing the plugs. 
! ; ! i , ' 1 I,! 

· I 1 • \ 
, INSULATION RESIST~NC MEASUREMENTS 

1 
( 

I , Take lnsulation'resi tance me~surements with a 500 or 1000 volt ' 
:megger\ and correct tpe easurements to 40°C~ (104°F). Be sure to 
~isco~ne 1 t ,all exterha wires be~ore taking; these measurements. 
I . . i ·• . . I :·) ' I I ::; I, 

•The f llowing affec insulation resistance measurements: • 'I 
i . : i ::I I i ! I :I 

.l.,:Ma nitude of tp ·voltage, ·.',f. 
2. -!Ti e :the test: >V is, aPplied, · · · 

' + ,; 1 '! 

'r.3. Te perature,\.) ·1 :1 

'I isu face,cond,it:on (contaminants), r/ 
: ,, . 4. ! i : 1'::1. 

ti 
1 ~~~:rJ· S. iMO S~Urf i'iii , . i Jtl: 

,l i When 100"7-volt, :rhegger
0
is used, taking r!=adings of one minute and 

;converti g the dat:a to 40 c (1040F), the data will evaluate the oth~r 
rs, i.e. ,~ the contaminants and the moisture present. 

1 1 

sulation -~esistance varies inversely with the winding te~p:_ 
That ~s ,!; as the temperature decndases, the insulation reLl 

·sistanc increase~:~n accordancelwith Table 5-6. 
•i ·, 1:. <' ! 

i: ·1 NoJe ti:at for ~ '! ~0°C ( 104~F) ~emperaturel decrec;tse, insulati<:>n re~ 
: s~stanc 1ncrease_s. I by a ul t1ple ·of ten. T~e des1gn of a mach1ne r • ; 

affect its insul~tion r sistance. For machines without pole face.:i 
ions, the insulat on resistance of the armature circuit cor~: 0 I 

to 40 C (104?F) s ould measure at least 1.5 megohms or cle~ning 
is re ired. Machine wi h pole face bars ha~ multiple creepage in, 
paral el and will ,'h.ave ower armature circui ~ insulation resistanc,e. 
such esistance correct d to 40°C (104°F) should measure at least'0.25 

I -megol n or cleanii1g is r qui red. 
' . . . I 

. I 

4-58 

\ 

c· 



BI379475

'' 

This configuration provides a pulsating d-e voltage across the 
load, and could be used to excite a generator field. However, no 
provisions are available for varying the voltage across the load~ 

I When an SCR is placed in series with the resistive load, and the 
point in the cycle where the SCR starts conducting (fire) is con­
trolled, then the average load voltage can be varied. With thecir­
cuit configuration to be used, the SCR is fired once each halfcycle. 
The results can be seen in Figure 4.2-23. 

' ( 

·' .! ,· 
1•. 

, ·I 

'i: :: 

i' 
I' 

SUPPLY VOLTS 

LOAD VOLTS J FULL ON i (DC) 

~ ?~GE 
>~ ·TIME 

, LOAD VOLTS - HALF ON 

"'~&&A0GE t- , , :I 
;..J "' I 
0 
> , TIME 

LOAD VOLTS- ALMOST OFF : 

1 Figure 4 ~ 2-23 j 

l ·.l,i I' I 
I' L, · ''' • I i 

• 1 ·; ·~·If the SCR is :turned on at the beginning o.f each half cycle the :. 
i voltage i ~ppearing alcrO'ss the 'load is the same: as th output of a con­

vention'cil. full wavf(:rebtifier bridge. The I average l ad voltage can· be: 
. • r· • ·· I '• · • '•'' : ! · · ' I 

reduced !by. delayin13; ;tJie point at wl;lich thEf SCR star s· conducting dur:.... 
ing eacl:i.l half cycle., • 9-:s shown in the "half on" and " lmost off" con""" ! 
ditionsJ \ Sin~e.th~'sq~ is operating well belbw its or~ard breakover, 
volt' age~. lit will ef,fe9!:' ively block 1 forwar~cu:rrent f ow until it is ; : 

. 1 :fired by an external ,g,ate signaL In the "half on" c se the gate sig-: 
rial: is not applied .. unJil the mid:...point ( 9 0 ) q>f each alf cycle. Since: 
load cu:r;rent only flo'ws for one-quc:trter of a 'cycle t e average (d-e) ' 
load voltage is reduded to one-half its maximum valu .' The SCR and · 
its assqciated firing circuit allow the average load oltage to be ·• ·• 
controlled continuo §ly over a wide range. : 
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BI379475:50-60 CYCLE CONNECTIONS 
I 

'Provisions have been incorporated into the Firing Circuit Module 
to'allow for operation at supply frequencies of either 50 or 60 · 
cy9les ~er second. 1 

· 

1 i . ; I 

\ .: A lower magni tud,e square wave must be applied to the gate winding 
qf i the ·amplistat at> 59 cycles to obtain the minimum 3-5 ·volts acres~ 
the generator field.· 1 This can be obtained by increasing the turns 
ratio between :the primary and secondary of the transformer in the' 
clippin;g circuit, sin¢e the primary voltage remains constant d'Ue 
~o: the izeper ~~ode.:; , j . . ' . 

;:: : Thi~, is pra'ctic9-l,ly accomplished by connecting terminal 14 
tot24 of the Module •for 60 cycle.supply voltages, and 14 for 50 
cycles.\ The, connec.tions are actually made at the customer terminal 
board by jumpering Ac2 to 11 for 60 cycles, and AC2 to 12 for 

i I .50.cycles. , 
. ' i ., iII 
' !1. i ; ; 
i' ! ! l I I 
'!. i CONTROL FIELD Po'LARITIES 
il I ; .) i . . 

:! · :The 'control fiel
1
dsl of amplistats lA and. 2A have been internally" 1 

connected and then brought up to the Module terminal boards ... Ex- . 
dept for the bias windings, the polarity designations are as follows.: 
If' a positive control voltage is applied at an odd-numbered termi~ 
rial, amplistat lA is. phased fart~er on, increasing the conduction'' 
angle of SCR-F. .At· the same time amplistat 2A is turned in the . : 
off direction, reducing the conduction angle of SCR-R. For ex- : 
arri.ple, 'if FCM-15 is • positive with respect to FCM-16, then am­
plistat lA and SCR-F are turned on. If the polarity of the control: 
field voltage is reversed, amplistat 2A and SCR-:-R are turned on. I 

I 
;, ! 
:;. +t 

fiTo keep'amplistat~ lA and 2A from turning full on, FCM-22 and 
F:C¥-23 must be ·positive with respect to FCM-25. 

i 
,:• i 1:!. i' '•' :; 

i; \ 

::,I 

i 
.i 

',: 

'!.' 

.. i, 

j! 

I • 

I; 
i 

: i ~ 

:j:' 

'I 
! 

) ' 

( ' 

: \,, 

'l ··--
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: i 
; 1 

:I 

.i>. ' l: I 

: 
' 

I If' . , ' 
'1: 

+GEN. VOLTS 

~NO LOAD VOLTS 

- GCN, VOLTS 

Figurei 4 . 2-38 

VOLTAGE. LIMIT 

REGULATION .. 

STALL AMPS 

MAX, MASTER 
SWITCH POS, 

:, , :~r bias . wi~dl~g ~ arl used ~o, "~et" the ; ope r o ting point of euc h: 

1 

( 

·, 'excJ. ter. Wl th no .• curre t f lowJ.ng J.n the reference and feedback wl.n:d­
::ings ~he resistoi'{ri s ies with the bias ~indings determines the ~x­
! 'qi ter; output. Since t e controlling amplistat turns full on with ino 
~iciurrent flowing in any of the control wind~ngs, the bias winding !i~ 

: :j 9onnected to produ:cJ, n gati ve ;amper,e turns.~ Increasing the resistance 
. 1 ·~r: series with b~a·~. lwi diz:gs cau~es a c;orr~sponding increase in. exi ; 
,:) cJ.terl output.: Onc,e: 1t e bJ.as :r;esq_stor J.S se;t to produce the desJ.rec:J; . 

'!;qutput VOltage, nornra ly referre(i tO aS 11 0'\{erlap VOltS" 1 th~ excite,r 
i::will operate aboutr.th s point.! !I'hat is, the exciter output will 'in­
!,!9reas~ aboye'·"over~AP volts" ~or; a positiv~ signal and decrease fl:{f 
if:~ negative• signaL : iT e proper adjustment of "overlap" volts is imo;-: .­
; iportant to machine ;qp ration. : I;nsufficienti overlap volts can cause a( 
r.dead band ~rourtd th~ aster swit~h neutral !position, resulting in qo 
;:~hang~ in ~eneratorl utput when ~he master ;switch is moved slightl~ 
~:off t~e nehtral pos~ ion. Exdessive overlap voltage increases field 

. :.heating and can over emperature the generator field coils. 
. . .. , I . : 

·: Bias rheostats 8 and 9RH are provided for adjustment of overlap 
:t'vol tage. These hav been adjusted at the factory to produce equal: 
·~volts:across each,g,nerator fiel~. This value of voltage is approxi­
\mately 3-5 volts, a'd should be checked under field conditions . 

. , t I 
/! ); ' i 
:j, ., I 
:• ;: i 

t' 
i 
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i·, 

•. 'i 
: i 
''' ::; 
t' :i 
'. :·· 

4. Have'·on hand adequate spare parts to replace 
. fail~d components. 

i 'i I 
Most control difficulties stem from a loose connection, 
broken wire~··. ci-:r: .'failed component. If: a failure occurs, 
check·overloads, breaker~ fuses and power feeds. Use 
~chernatics.~nditest instruments to isolate the source 
of trouble. . '.!'' I , . I 

I 
., .. , ':I, 

, r: 
• ~. • . ! i 1 ; 

Totqu~ Conve+t~r 
., 

I 

'I . . . i .,1;:; ·, I 
A. ;Theory,oi Operation 
I ' '·'I 

I .'The t~in\disc modulat'ed clutch drive employed on 
i the 380-W is a power transmission system that 
I combine.s: land oi~- actuated clutcl~ and a hydraulic 
1 'to~que~c~nverter iri one package~ When using this 
I ·drive~ .. '., .. i,~h a c~stanti speed engi.ne or electric , 
1 motori:as, ra pri e move,r, output Speed and 'torque 
I can be' varied I ver a 1-dde range !by controlling : 
I ' ' . • ~ I I I . ' ' 

\ cl utc~ pr;es·sur.e. i : I 

I ' ,, :: . I ' ' 

1· This pa'r:~i~ul r conve~ter is a stationary housing, 
: singl~~~~age, three e~ement type unit. The circutt 
t element's: con is t of the stator, impeller, arid tur-
! bine *heel w th one set of blades from which the 
I name ~s~hgle is derived. 

j, An inJu~! ge r box 1d th a 1. 763:1 set-up ratio and 
· .! the moc1u1a ed clutch are built integral with the 

' convef~~r o obtain a complete compact unit. An 

,, 
'· 

S.A.E~~~a pump drive is mounted integral with 
the modul clutch housing for supplying oil ' 
from ~h,e . ump to the converter for lubricating and 
operatin purposes. A constant speed is available 
from,t~i ,pump, regar~less of impeller speed . 

. : 

Twin di c.hydraulic s
1

chematic 229053 sho1vs the 
fluid ow from the sump through the filters, 
valves·, heat exchangers· and converter. The 
schema ic indicates pressure check locations 
folr p rposcs of' set-up and troubleshooting. 

I' :: I' 

I' 

'- 8- ' 

. '' 

' f: 
~ ... : ' 

" . :· I ~ 
i! f 

;';,I i 

. :, 

() 

( 
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'(' 
•.; 

·, \ 

i I: 

11. Aft~r sp~ed limi~s have been set, recon~ect 
sy\stem per A. c

1

• i Control Sche\atic. \ 

Th'.en quickly bu1Jsmoothly push master switch 
fo;rward1

1 
to ful.~ ~: \ · \ 

Hoist c1-u~.~h ~h~~ld close .inc1 converter\ output 
sp~ed sho~ld ris~ smoothly 'an~ controll~d with 
minimal overshbot in speed ,limit with nd 
noticeable!, insta~,ili ties. 1 Repeat for ~rag 

'motion.·. If ins,ta.ibilities occhr, see section on 
:; go~ernor fine ,idj~stments. Step 12. 
. I .• . '!· .. I I . . ' I' . 'i ;, . I 

Du~ing tests goye~nor fine adjtistments ·will be 
made 'per Twin Di.sc Procedure ~22109·1 2-22-77, 
·e~~~pt with star~ing adjustme~ts as indicated 

. previously~ She~t 4 of this spec is for any 

. continuous 'instability that may occur. The 
rem!lining portion should be t1s.ed for response 
and .overshoot problems. 

.. '\ 1; 
Adj~st "HCTR" so \hat minimal converter output 
torque is present' until drum clutclies are fully 
engaged. 

I ··., 

· .. Replace res;ons~' 'and then replace cover· on ~'GCM". 
'i . ' . :: '' . ' 

.15.)'-.i Check "broken lead detection'' feature on electron­
' 1 tic speed s1·li tch PESR" by disconnecting one of 
;,: the wires Hl or HS from the "ESR" unit. Contact 
1:· ESR2': betweeii wir~s·· CL37 an~ CC3:8 shoul<l open . 

• t \\ ;. :; ~ .' 

:; . \ 

,, . ;, ' 

J ' 

' ' 
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f. 

Immediately check the voltage across each of 
the generator fields. If this voltage is 3 
vol~s or under, leave the breaker on. The 
voltage across each generator field should 
be balanced at approximafely· 3 volts at the 
factory and should only have; to be checked 
in ~he field. Adjust 8RH (forward amplifier) 
and 9RH (reverse amplifie.r) for the C-143 J 

specified field voltage. Increasing resistance 
increases generator field volts. 

I l 

WARNING: Do not energize th!e regulators and 
i leave them \vi thouti immediately 

: i checking the generator fi.eld volt-
I age because if the, bias circuit 
\ , is improperly wired or improperly 

I I set; the amplifier:s will go to 
1 i maximum! output and burn out the 
:I generator fields. 

. I ... :I. 

Open:~he auxiliary power breaker and remove the 
jumper, wires CC77 and CC78. 

; I' 

t ' I . ': 
i: 

i· .· 

Motion Control Swing Test 
l: 

1. Open circhit voltage adjustment. 
Swing motors must be uncoupled to run all tests. 

a. 

b. 

c. 

Open all armature loops at the Al m~tor terminals. 
Insert a millivoltmeter across the armature 
shunt and a voltmeter across the armature of 
the generator. Modify the reference circuit 
by moving the wire from terminal 20 to 18. 
Jumper terminal 2 to 3 and remove the wires 
on terminal 8 and 9 on the swing regulator panel. 
Check continuity between terminals 2 and 9 with 

I 
. '•j'· 

tj ;· 

:. -; 

the controller moved in the S\.,ring right direction '· 
and terminals 2 and 8 with the controller moved 
in the swing left direction. 

,\ . . ' 

' ! i 

Start the Main Diesel and close in the auxili~ 
ary power circuit breaker. 

Clbse the Excitation Control Breaker (ECB). 
Press Start Push button ''CRS" (control reset 
swjtch) to energize the amplifiers. Move the 
controller for about 200 armature volts in 
the :s\ving left direct ion. 

I 
I 

i i 

:I 

:I '-28-

'I 

·' 

,: 

' 
I 

' ·! 
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Calibration and Adjustment Procedure For 
Electronic Governor 

This pr6c~dure pertain~ to the adjustment of the 
Twin Disc' electronic governor, 225466 - Series, 
which i~ part of X-228883 - Series control. This 
procedure is, in general, applicable to all Twin 
Disc coft~~rter/governor systems when independent 
of installation constraints. Installe~ systems 
must be individually adjusted per the Field 
Installation Test Procedure for the particular 
applica~ion and operated within the constraints 
thereof .. · 

To indi~ate a general sequance of adjustment which 
can be ~s~d successfully to achieve stable gover­
nor/conyerter performance. 

Wif~ electric powJr riff and prime mover not 
op~rating, the adjustmenttpotentiometers 
shown on Sheet 5 are made accessable by the 
following steps: · 

I 
I' 

1. t: Remove cover assembly from X-228883 
Series by unscrewing 4 enclosure cover 
screws identified on Sheet 6. 

2. Remove electronic governor 225466 
Series from the enclosure by unscrewing 
the 6 governor mounting screws. 
. i 

3., To expose· theigovernor adjustments, the 
access cover (on 225466 governor) may 

, qe removed by
1
unscrewing 4 access cover 

~crews. The adjustments under this cover 
appear as sho~n on Sheet 5. 

! . : , I 

1: ' i 
4. More convenient adjusting may be possible 

by connectingian extension cable (X-225641) 
beh.reen the: governor (225466) and the cover 
assembly. Toiuse this cable, remove the 
cover assembly connector from the governor 
and attach the cable between the governor 
and cover connector. The governor may now 
be moved to a:convenient location for making 
adjustments. 

t 
f. 
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Start the main diesel observing the millivolt­
meter constantly for any sign of armature build 
up. If it should occur, shutdown the set immed­
iately and check the connections of the series 
field. Repeat tests A and B closing each Ward-
Leonard loop in turn. I • 

1 ' ! i :: ~ :: l ! . 

... When the mk.in dhhsel has been. started 'satisfact­
orfly,.·clo~e AP~ and ECB. break~rs while carefully 

• observing the· generator currenlt and the output 
ofi the ;:regulators :into the generator fields~ 
Sh\:>Uld'l an'yji curre!l;t 1 build up ·occur, shut off the 
regulators!'imm~~d;iately by tripping the excit­
ation control 'Q.:reaker (ECB). 

1·· :. . l :· - · :; ·:~ : : :: I · ... , ! · i 
On~e the main di~~el has been ~tarted sat~sfact­
orily.1and the·regulator power has been turned 

•on. with no! signs of current build up, usihg the 
modified reference circuit, move the controller 
in: the swing right direction for about 50,% of 
stall current. Mbmentarily'close in the ~pen 
wire to te;rminal 4 and immediately removei this 

-'wire. The: current. should reduce sharply,; if not, 
go,back to:neutral and check the wiring.; If the 
current doe~ redute sharply; r~verse the controller 
and repeat the touch test. If. again the f=Urrent 
reduces; pe~manently connec~ in the wire to 
terminal 4. Cautiously, advance the controller 
until either the J!lechanical :stops or the t'C" 
sheet value of current is reached. Adjus~ 
rheostat 3RH to optain maximum; "C" sheet stall 
value with the controller in the maximum ~osition. 

l i 
I I 

Check and•record ~wing WardJLeonard loop Balance 
atistall. 1 

! 
Re<;:onnect swing 
check rotation. 1 

i 

motor fieldi, one at a tifue~ and 
i ! I 

Remove all test' jumpers. 
open. 

- 30-

I 

Close all circu~ts left 

\ 
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380-W 
BASE SUPPORT PLANKS 

!: 

:• 
'' 
! 

12'.'· 
(30.48cm,!....lf-----.~~~-~ 

20'' 

(51cm) -+---r-.,..~'-1----.. 
20" 

· (51cm) 
.....L--Am,.,--

. I 

i! 
'' 

6' LG. (1.8m) 

12' LG. (3.6m) 

4'LG. (1.2m) 

6' LG. (1.8m) 

REQUIRES 33 HARDWOOD PLANKS 
2"x8"x12' 

(5.08cm. x 2Q.32cm. x 3.66m.) 

Figure 5.1-2 
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! ' 
, ~SWING./ Arm eJ(fended point .~ith ringer ~~.! 

directionlof swing of'boo.n. · 
I 

.; 
! 

' ' ' 
TRAVEL.: Arm extended forward, hand open 
and slightly rohed, make pushing motion ;n · 
direction; of_ travel. ' . 

i 
TRAVEL.; (One' Track) Lock; the track on 
side inc#i~olcd by raised fist. Tro..,el opposite 

DOG EVERYTHING. Clasp hands in front of 
body. 

EMERGENCY STOP. Arm extended, palm down, 
move hand rapidly right and leh ,' 

TRAVEL. (Both Tracks) Use both fists, in 
front of body, making o circular motion, about 
each other, indicating direction of travel; 
forward or backward. (For crawler crones only) 

RETRACT BOOM. (Telescoping Booms} 
Bath fish in front of body with thumbs 
pointing toward each other. 

1
, trocl< in ?irection indicated by circular moti.on' 

• t of other cfist, rotated vertically in front or. ' 
,; • bocty. (Fbr crawler crones only) 

:\'' 

I 
j 

EXTEND BOOM. lTelescoping Boom) 
One Hand Signal. One fist in front of 
chest with thumb tapping che11. 

I '' 
RETRACT BOOM. (Telescoping Boom) 
One Hand Signal. One fist in front off 
chest, thumb pointing outw.lrd and heel 
of fht tapping chest. 

Figure 5.2-1 (cont.) 
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TRUSS FRONT BEAM AND BOX (Figure 5.2-18) 

Next, mount the truss front beam into the beam box. Clean the 
mating surfaces on the left hand truss and the truss front beam. Lift 
~he beam and box ass, 5.2-19 and bolt into position on 
the and the 
q; : i 

FAIRLEAD SUPPORT BEAM 
WT. 3 TONS 

. ·,\ 
,! 
I• 

ii 

Figure 5.2-19 . " 
' '' 

RIGHT HAND TRUSS:':(Figure 5.2-20) 

'. Cle~n the boltidg surfaces on tbe truss, then with slings and 
;1l,ifting lug~ as shown in Figure ~. 2-~0, lift. the truss into place 
:on the' machJ.ne. The truss must fJ.t tJ.ght agaJ.nst the chocks on the 
'~6dules. Insert the holddown bolts and tighten, using the turn of 
!the nut method. The nuts must be tightened 1/2 turn past snug tight. 
:~olt the front beam to the truss. 

•I 

f 

T .,: 

i· 

Figure 5.2-20 
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OPERATOR'S CAB (Figure 5.2-43) 

Lift the operator's cab with slings as shown in Figure 5.2-43, and 
set it on the cab support and swing module. Bolt it in place and torque 
all bolts. If the machine is equipped with an air conditioner, also 
connect the duct work at this time. 

!·. ; 
:j; _:; 

:11: .. :1: 
l •1! 

!·t:f:i 
;j!:ij . 

. .. !UJ 
l•l,tl ', 

:11!1· 
!,!j; 

'~ '• : I 

Figure 5. 2-43 

); ':RESISTOR HOUSING '(Figure 5. 2-44) 

:n r Take i the pur lin which mounts 
.;t'o\ the resistor house and add the 
'~trips 6f insulation to it, and 
secure it to the resistor house. ' 
Then with slings as .shown in Fig...: 
tir~ 5.2~44, lift.the resistor 
hohse into position on the swing · 
mo~ule.l Bolt the housing and 
E'turlin into place. 

I li . f;. 
I: 

.. ' 
': \, 

: . ,. ' . . , 
'' ;, I 

' 
t 

. 1 

.i 

i . • I 

Figure 5.2-44 
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7. Dismantle the mast by removing the ladder and platform 

(Figure 6. 2-3) . 

a. Leave the deflection sheave on 
.the lower section (Figure 6. 2-4) 
'and the sheave land strand links 
/on the mast hecrd. ! 
I : .. : . . . 
;check tlie ladder and platform and 
imake · notes of c:t.ri'Y repairs required. 
IBag and:tag ~~I ladder and plat­
;form anchor'bo:~ts and if thebolts 
ineed replaciriglnote the siz~ and 

':quantity requih:;-ed. ! : 
' : i ' : . Inspect'the complete mast: not1ng 

any repairs required. ' 
,. I 

d. :Separate the 'upper and lower half 
;of the mast. Figure 6.2-3 

NOTE 

Discard the mast splice 
bolts, as they must be 
replaced with new bolts 
when the machine is 
reassembled. 

8. Now that no power: is required on the machine, drain the fuel 
tanks, g~ar cases and ~adiators. 

f' 

:l: ,' 

•,, 

.. :. 

a.' The fuel should be pumped from the fuel tanks by removing 
the inlet cap and strainer'and insetting a suction hose to 
draw the fuel from the tank. Any remaining fuel should be 
drained into drums by means of a hose connected to the 
drain cocks under the machine. 

b. The radiators shall be drained into drums by means of hose 
connected· to the drain valves. 

c. The diesel engine crankcases, the torque converter tank and 
radiator, and the transmission can be drained from the under 
side of the machine into drums. 

d. The swing gear cases are equipped with drain cocks. Hoses 
may be connected to the piping and the oil drained into 
drums. 
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c. Unbolt the power module from the trusses and with crane 
lift the two modules from the machine and place them on 
secure cribbing which was set up at the rear of the machine. 

d. Detach the cranes from the two modules and connect one 
of,the cranes :to counterweight module~ 

e.: Unbolt the coJnterweight m~dule from the power module and 
• , I • ' . ' ' 

i' 
! 

'! 

set ~t to the, is~de. The b<?lts that were removed may be. 
discarded as·riew bolts will be required at reassembly. 

! ' . ! i 

modules and note any rep~irs which m~ght be f ·\ Inspect both 
i required. 
i ' 
: '- ; I' 'I. I· i 

1:'31. Iristalli the lifting brackets that were supplied with the 
machi11e ,; on th~. trusses. Attach the crane to the right hand truss 
(Figure i6.2-21) and unbolt the trus~ from prop~l and swing modules 
and th~jtruss front beam. 

I :t·· j ! 

', :i a.! Li·ft the truss from the machine. 
' :: j I ~ i ' ; i ~ j i 
· b~ The bolts for mounting :the truss to: the front beam 

! should be bagged and tagged. The bolts which secured 
1 the:truss to the modules, may be discarded as these must. 

·i be rep+aced, with new· bolts: at reassembly. 
I 

Figure 6.2-21 

1 
• 32. 1\,ttach the crane to the 

lugs on the main machinery module 
(Figure 6. 2-22) . 

.i' 
I. 

i.) 
!. 

. •' 

; ! 

a, Remove and discard the 
machinery module hold­
down bolts. These bolts 
must be replaced with 
new bolts at reassembly. 

b~ With the crane lift the 

c.: 
module from ·the machine . 

Inspect the.· complete 
machinery and note any 
repairs which might be 
reg:uired. · ' 
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APPENDIX 1 ·LUBRICATION BENCHMARKS 

MPG- MULTIPURPOSE TYPE GREASE (Continued) 

NOTATIONS 

i: 

l.i · ~MBIENT TEMPERATURE~ The ambient temperature shall be the temperature at the point of lubri-
cant\applidtion. · . : '; 

·I 

·. :j 
l . ! ' ~ ' i 

2: LOW TEMPERATURE GREASE -For extended use in low temperature (+1 0° to -50° F) areas, .this 
prod'uct should be capable of slu1nping in containers and should bel pumpable through lube lines without 
th~ ~id of h~at tracing. · · ·' \ 

1

• i · : ·. . , ' 

In\ 
1o~der to, minimize compatibi!lty problems, it is ~esirable that th;e thickner and additive system be the 

sam~ as NLOI # 1 and #2 greasd. · · I i 
), ::\ ~ I , ! ~ 

I i ; i ~: 
. :1 
! t 'I 

3.·; PUMP ABILITY TESTS - Samples of the above grades of greases :must be sent by the lubricant vendbr 
to the major manufacturers of a~tomatic lubrication systems for pu,mpability tests at the designated ambi~ 
ent temperatures. The results of these tests should be sent to the Engineering Department of Bucyrus-Erie 
for review. 

1 i ; ; . ) · 

. ' . 'i \ . 
1 : I ' 0 \ \ : : '. : :1 

4. •SEALS AND PACKING- lfaivendor should recommend a multi-purpose grease ~hich would require a 
special type: of material for seals and packing, he should contact ~he Bucyrus-Erie E . gineering Department 
and discuss these requirements with them. ' 1 · 

I j 
I 

i ' ' 

' ! I 

These performance requirements are benchmarks and not a specification. Therefor , meeting these limits 
as ~rribed' above does not relieve thl supplier of the responsibili' y associated with brand name products,, 

! 

: . . 
' i 

i i 

!I' ,. 

-,,I 

A1-2 

i! 
I 

I 

X-2618 

\ 

5-75 

'· 

.. 
; ; 

! i 

1370-W OPERATION 

( 

. ) 

( 



BI379475

/ 

' 

l.i 

• I 

APPENDIX 1 ·LUBRICATION BENCHMARKS 

RGL ·REGULAR TYPE GEAR LUBRICANT {Continued) 

VISCOSITY AND VISCOSITY INDEX 
.I 

Fodthe maximum gear life the heaviest viscosity gear oil should be used, limited by the gear case ambie11t 
temperature and duty cycle. The gear oil used must have a viscosity index equal to or greater than the re-
quii:~d minimum of this specification. ' . i . i! 

1''·1·· . i ·: ,; .' ' ! jl 

Thej AGMA grade in SUS (Saybolt Universal Sec~nds) is specified in this standard for gear oil viscosity. 
This tends to overcome the confusion (motor oil & gear oil, viscosity at what temperature, etc.) of selecting 
a grade of oil based on SAE numbers. . '·';: 

~ ~ :! ! 
NOTATIONS 

:·:·!. 
I i • [l'emperature 

:·: 
I • 

.. ;! • !1.1 Ambient Temperature : 

.i 
:! 

i . 

The ambient temperature is defined as the air temperature in the immediate vicinity of the gear 
case. Refer to the following in detem1ining the ambient temperature. · · 

1.1.1 

1.1.2 

1;1.3 

1.1.4 

Use atmospheric temperature for gear cases in an extreme exposed location. 

Use machinery house temperature for gear cases inside of the house. Some machines are 
equipped with house heaters. 

I 

Use oil temperature for gear cases having either strip heaters or immersion heaters. 
. . . 

Gear cases exposed to the direct rays. of the sun will run hotter and must therefore be 
given special attention: , . 

:; : • ! ' 

2.: :Requirements for Selecting Gear Lubricant 
\ ' 

Lubrication of the gears and anti-fri.ction bearings with the same gear case oil. 
~ • ; ; ; • : ~ \ I : ' 

Lubrication for the gears only whenever t~e bearings are sealed and lubricated separately. 

Duty Cycle /. 

•' 

2.3.1 

i . 
. . . ' I . . ; 

Semi-continuous operations such as: dragline hoist, drag and swing; shovel hoist, swing and 
crowd; drill rotary drive. 

2.3.2 Inter;nitten~ opemtion such as pro~el~ing. 

Guide Line for Selecting "Temperature Range fo'r any Gear Oil 

'~ : : : 

A1-12 

. (! :.j 

i ' ~ ; 
Minimum AmbientT~mperature 

'i 

3.1.1 
. I 

! 
3.1.2 

i 
! 
! 

.. ; ~ : i . 
Use. oil pour point temperature when gears only are to be lubricated. 

' I ! I L 

,. ,, ,, 

Use a temperature 10°F above p_our point when
1
:gears and bearings are to be lubricated. 

! ! ' I , 1 • i 
! ·i 

\. 
:I; 

: l. 
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APPENDIX 2 ·REPAIR WELDING 

Use E8018-Cl electrodes as follows: 

Position of Welding Amps D.C.+ Amps A.C. fi ! I 

/! ' ,',· 
i !I ' 
" ' . :Flat Only 3/16" 200-240 240-260 

; [!• .;j ,: 1: . . i Flat, Horizontal 1/8" 120-130 140-150 , . 

' ·, 
Size 

; :I :1 I· , , :: ·I. or Vertical 1 5/32" 135-i60 155-180 ;, : 

, ' 
1
1

1 

'use only oven dri~d elebtrbdes. See section :on Fahren~eit for a period of time based': 6n ' the 
i WELDING ELECTRODES.,! ' i i :thickness of the casting. To calculate the: time in 

:j i I . ! . . ,: : i ' ' I I hours, multiply the average thickness of the lip in 
}I61d a1 'short ~c an~ dep'os~t stringer bead~ oqly. the repair area in inches by two. At the eiid of the 

, $hen depositing weld beads t<;) the sidewalls' of ~he holding: time, the rate of cooling to 600 degrees 
t groove; direct the! arc to)hb side :to obtain good Fahrenheit should be restricted to 100: degrees 
·. fusion ito the base metal.' 'fhoroughly clean each Fahren~l.eit per hour, after which air cqqling is 
'pass to: remove all:slag befor~ continuing. G).ind to permissible. . ~ : · 
I removci any undercut or othbr defects which odcur · 1 ·I i 
'during/welding. ·i J · . . . 

1
: / PROCEDURE FOR REPLACEMENT: OF 

: • 1 : · • 1 1 BUCKET LIP SHROUDS (Refer to Figures A2-6 
'Maintain the preheat untii afc gouging and welcling and A2~7). 
'·has b~en completed. Arc-air ·gouge to half thick-
ness. Prepare a V groove for welding. Weld this half Arc-air' gouge to remove the shroud welds! Gri~ 
completely. Turn bucket over. Arc-air gouge to off the remainder of the weld and inspect the lip 
completely remove the crack from the second side for soundness. . 

I ·and prepare a V groove for welding as before. 
' . ' 

:-::STRESs RELIEVING 

: · On major repairs; such as a broken lip or one which 
• ' : has cracked through the thickness, thermal stress 
! !relieving is recommended after welding. Stress re­
i i lieving is beneficial in removing residual weld 
! J I stresses, reducing hardness in the weld area, restor­
!': ing ductility and aids in removal of hydrogen from 
! ; the metal. . 

. ,''Electrical resistance heating with thermocouple 
: i: temperature control is recommended. The area to 
'.'be heated should include several inches on either 
; : · side of the repair and should extend the full depth 
: t · of the lip from leading edse to the basket. Heating 
! ' elements, however, should not be placed oyer the 
!I plate of the basket. Thermocouples should be 
> placed over the weld in the area of the thickest and 
, • thinnest portions of the lip. 

,: Rate of heating and co~ling must be controlled to 
' avoid drastic temperature differences in the metal. 

,., Up to 600 degrees Fahrenheit, 'tlu~ lip cari be 

. REPLACEMENT OF BUCKET LIP . 
CENTER SHROUDS 

VIEW OF/ 
TOP SIDE 

OF LIP 

1" 2" 

lo WE~BLEND TO 0 

~ p 

e 
( 

: :; heated at the maximum rate attainable with the 
, : ;: equipment. Over! 6do degrees Fahrenheit, the' rate 
j' :1 of heating should be restricted · to 100 degrees 
; '! Fahrenheit per hour up to a temperature at 1050 
, : ·' degrees Fahrenheit. The thermocouple readings 
. . shoulP. be.within a range of 1025 to 1075 degrees 

L----------------------'..,.;. 
FIGURE A2·6 ·-~ 
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BI379475INSIDE INSPECTION 

''; : UNIT _, REMARKS ; : ! · 
· :; ''I y i I j ~ 

1
i\·' ""::-'.' .-:-.,.i:.,..i :-, -. 7:·!'··-;i-!l .,..:~ ;..,..; ~--:-:-:------,-----,-,.--:-----------------f-2~-----------:.....,..'-,-_ . .;-, -'-. --~ 

"::'li,:l_· __ if,: .. :'··.:_:_._ .. Y.':Cl~¢1I:l all' eperator ',s c~b· <Windows : i H;,j ! 
.}! ... 't,Che:ski that windshield .~ashers ·and wiper;s are· : ')!;:_ 

·~.:~Ii~.:-.. :.i:~ .. wo:r.k,:Wng . .-.pr.operly and.th.e.rWa~her reservoir is ful'l ·, 1.\.j ~ i 1 

::;.\ e'. Che'bki ·.controls. that .. the'y ·work .freely arid all 
,::;l:, :i:'lig,h~si on )consoles: work:.: : · . . ! , : 

,; • Cheq)<;i. operator 1 s ·cab lighting · 1 
, 

'i • -Chebk control cabinets for. cleanliness and that 
alli h:Jreakers are closed ., . . 

'e Che'~k air .·compr.essor crankcases oil level 
i · 1i 1 :'1' ' · · ·· '!· · I 

• ·Che,c)<j air [compressor air filters· · : 
• Dra':Lri moisture ··from air: tank 
• Ch~c~ that automatic drain is working 
• Chec~ air 'li'ne filters and lubricators 

. ;· • Chedt primary r~ducer oil: level 
e Chec~ tdrque converter oil level 

' • Ch~'ck, torque converter lihes for oil leaks 
• Check diesel engine water! level i 
• Check w~ter lines,oil lines and radiators for 

leaking · ; : 
• Che~k oil level in generator drive hou~ing 
~ ~he~k generator for foreign materia~ i 
• Check pro~el brake , 
• · Che,ck pro~el clutch shifter 
• Che'ck hoist and drag brake bands 
• Check hoist arid drag clut6hes 
• Check hoist and drag drum· ropes and rope anchors 

. 

:I I 

• Che6k brake cooling blowers 
• Che.ck swii?-g units oil lev81 I i !---!--------------'-'-'-'-' -- ---~/ 

• Ched~ swing motors for fot.eign material 
• Che:ck all 1 lube lines for leaking 
• Che'ck all :air lines for leaking 
• Ch~ck that lighting load center breakers are in 
cil~sed positio~ 1 

• Check that lube barrels are full ' 
e Che,ck that lube station is functioning :properly 
e. Che.ck auxiliary diesel .oil level 
• Check auxiliary diesel ·water level 
• Check auxiliary diesel fuel : 
• Check auxiliary diesel batteries· , 
• Check that all interior lighting is in working: 

orde.r I : , 
• Check truss structm::e for' cracking and loose bolts 
e Check diesel fuel level · · 
e Check auxiliary w{nch for: oil level 
• Lubricate' all manual lub~ points 
• Keep' house and operator 1 s: cab clear of grease, 

oii rags, :etc. .: 

:.'I 
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