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KOEHRING COMPANY PAGE 11

GENERAL DESCRIPTION

The Koehring Model 304 Lifting Crane 1is commonly known as a "com-
bination" machine. With the exceptlion of a few minor machinery
changes in some instances, only the booms need to be changed to
meet the requirements of varlous types of operatlons. All con-
versions are powered by the same engine. With the exception of
the shovel assembly, which requires one extra lever, no changes are
made in the operatling levers of the various units. The operator's
seat 13 mounted near the front on the right corner of turntable or
deck where levers controlling all movememnts of the machlne are
within easy reach of the operator. Lar~e windows at front, top
and sides sfford the operator a vision rangce of more than 180
desrees and at the same time protect him from the elements. As
1llustrated in the precedin- pages and as described at various
points throughout this manual, travel of the machine 1ls accomplished
by two endless crawlers mede up of crawler shoes linked together
by pins and driven over drive sprockets and idler rollers. NOTE:
"Right hand side" or "left hend side" of the machine or any pert
of elther slde - as frequently referred to in this manual - means
the right hand or left hand side when viewlng the machine from the
rear.

IDENTIFICATION AND ADDRESSES OF MANUFACTURERS OF ACCESSORIES AND
EQU IPMENT USED ON KOEHRING MODEL 304 EXCAVATOR

ATR CLEANER, UNITED - MODEL T195-12495 United Specialtles Co.,
Chicago, I11l.

CARBURETOR, CARTER - MODEL 573S Carter Carburetor Co.,
St. Louls, Mo,
CLUTCH, TWIN DISC - MODEL B-111-p2 Twin DIsc Clutch Co.,

Raclne, Wls.
DISTRIBUTOR, AUTO-LITE - MODEL IGP4201 Electric Auto-Llte Co.
Toledo, Ohlo.

ENGINE, CHRYSIER - MODEL C36-520 Chrysler Corporation,
Industrial Engine Div.,
Detroit, Mich.

FUEL PUMP, "AC" - MODEL 1523869 AC Division

General Motors Corp.,
Flint, Mich.
GENERATOR, AUTO-LITE - MOIEL DGZ4801-A Electriec Auto-Lite Co.
Toledo, Ohio.

GOVERNOR, PIERCE - MODEL A1557 Plerce Governor Co.,
Anderson, Indiana.

OIL FILTER, DELUXE - MODEL JC Deluxe Products Corp.,
La Porte, Indiana.

STARTER, AUTO-LITE - MODFEL MAX4058 Electrlic Auto-Lite Co.,
Toledo, Ohio.

VOLTAGE REGUILATOR - MODEL VRP-4001-AX Electric Auto-Lite Co.,

Toledo, Ohio.




PAGE 12 KOEHRING COMPANY
LOCATION OF NAME PLATES
e m\é/
ey //L
SEMAL PLATE
420808144
mmcanon—""| e nATe
2120008 . CAPACITY PLATE
- 42308737
\um PLATE
4230A724 (ZINC)

ATTACHMENT
PLATE
420582008
¢ _wm
r Ass7
/ NAME PLATE
L~
\ e, sgen
ABS?
CAUTION PLATE
— //
o
[ ]
Ul e CHRYSLER ENOINE
C38-320
NAME PLATE
- = » 1
UNITED SPECIALTIES CO.
CARTER AR CLEANER
CARBURETOR T95-12408
37’{‘ Te L—_<.’M PLATE
AUTO-LITE
l MAX 4058
MLATE
TWIN DISC cLUTCM
8
| — NAME TE
AUTO-LITE L
GENERATOR
GOZ 480-A TWIN DISC CLUTCM
NAME PLATE 8-11-p2
\\_\__ | INSTRUCTION MLATE
AUTO-LITE JJ 0
VOLTASE RESULATOR
VAP 4001-AX ]
NAME PLATE o
o’ AUTO-LITE °
0P 4201 [}
NAME PLATE
[ ) —
ENGINE




Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU d|pURY’|pY//:d1ly / LIND 0T:0Z G0-90-ET0T UO pajeidusn



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND TT:0Z G0-90-ET0Z UO pajeidus



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND TT:0Z G0-90-ET0Z UO pajeidus



OPERATION SECTION

PAGE 15

INTRODUCTION

This manual, consisting of three sections (Opera-
tion, Maintenance and Psrts), was prepared from
the cumulative experlences of the Englneers who
designed the Koehring Model 304 Excsvator and the
Fleld Service Englineers who have 1nstslled and
serviced the machine 1n 8l1ll parts of the world
under every concelvable worklng condition. Every
effort was made to present thils valuable data simply
snd briefly without sacrificing completeness so that
the inexperienced operator can easily and gulickly
absorb the informstion he needs to be efficlent in
his work. We urge you to study this manusl care-
fully - it will pay you dividends later 1in the form
of fewer troubles and tetter work. The experilenced
operator, too, wi1ll benefit by s careful studyof
all the materlal presented here because, in prepar-
ing 1t expressly for the lnexperlenced, we have un-
covered and presented many Important detalls not
ordinarily found 1in manufacturers' bulletins and
other litersture on the same subject.
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OPERATION SECTION PAGE 25

MACHINE SPECIFICATIONS

Boom, Crane - length 35', two Length (from front of crawlers
plece with two sheaves at torear of taill swing) 14:'%-10",

point. Welded construction Length, Crawler - 11'-8",
with four chord angles braced Light Plant - Kohler (1500 watt)

by dlagonal struts. Model E.

Boom, Pull Shovel - length Over All Dimensions - height
I57-3", all welded box type (from ground to top of cab)
construction. 10'-103".

Boom, Shovel - length 18', all Rear End Radius - 9!'-0",
welded box type construction. Speed, Drum Shaft - 38.1 R.P.M.
Shipper shaft mounted through idle.
center of boom. Cne plece Speed, Line (1dle) - holst

continuous crowd chaln oper- {Crane, Clamshell, Dragline)

ating inside the boom, 159' per minute. Drag (Drag-
Capacity, Lifting - with 40! line, Pull Shovel) 136' per

boom at 12' radius, 75% of minute.

overturning load 1s 18,000 Speed, Swing - 3.5 R.P.M.

lbs. with machine on firm Speed, Traction - 0,9 M.P.H.

level floor. . SteerIng Brakes(Traction Brakes)
Dipper, Pull Shovel - capacilty - posltive actlon controlled

5/4 cuble yard. Welded con- from operator's position.

struction. Crawlers can bte steered in any
Dipper, Shovel - capacity 34 direction with cab in any po-

cublc ysrd. Welded construc- sition over carbody. As

tion. special safety feature both

Dipper Arm, Pull Shovel - traction brakes can be applied
?enéfﬁ Gr-3", all welded box at any time.

type. Weight, Crane - approximately
Dipper Sticks, Shovel - length Zg,lis Ibs.

151, double, outslde type, Welght, Shovel - approximately
welded box construction. Zg 465 Tbs.

’
Hook Block, Crane - 10 ton ca- Width, Crawler - 9! -7",
paclty, single sheave typse WIdth, Crawler Shoe - 21".
with swivel hook,

ENGINE SPECIFICATIONS

Chrysler, Model C36-520 gasoline engine, 8 cyl. "L" head, 33"
bore, 4-7/8" stroke, 79 H.P. fully equipped with engine speed
governed full load et 1700 R.P.M.

Air Cleaner, United - Model Generator, Auto-lite - Model
T195-12495, G0z4801-A.

Aut omatic Choke, Plerce, Governor, Plerce - Model A1557,

Battery, Globe - Model V89. 01l Fllter, Deluxe - Model JC.

Carburetor, Carter - Model 373S.Radlator Capacity - 8 gal.

Clutch, Twin DIsc - Model Spark Plugs, Auto-lite - Model
B-111-P2, #AOS.

Coll, Auto-lite - Model CE4028. Spark Plug Gep - .025",
Crankcase Capaclity - 6 quarts. Starfer, Auto-lite - Model
Distributor, Auto-1lite - Model MAX4058.

1GP4201. Valve Clearance (Hot engine) -
Firing Order - 1,6,2,5,8,3,7,4. Intake .0I0"™, Exhaust .012",
Fuel Pump, "AC" - Model 1523869.Voltage Regulator, Auto-lite -
Fuel Tank Capaclty - 55 gal. Model URP-4001-AX.
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HOW TO DETERMINE LIFTING CRANE
WORKING RANGES. (SEE TEXT, PAGE 27.)

BOOM POINT SHEAVE CENTER LINE

—CENTER
==’ F
ﬂ J j ANGLE (OF BOOM
‘'CENTER [ SHOWN IN DEGREES
PIVOT
HORIZONTAL ¥ AT
] BOOM FOOT CENTER

< WORKING RADIUS OF BOOM 3|
—_~ SHOWN IN FEET

FIGURE 22
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PRINCIPAL OPERATING MOTIONS OF SHOVEL

- \\,\
N
7

FIGURE 23

Traveling, swinging, and raising or lowerling the boom are mo-
tions common to all combinations of the Koehring Model 304 Exca-
vator (Crsne, Clamshell, Dragline, Pile Driver, Shovel and Pull
Shovel.) Your manipulation of the crowd, racv-in and hoist mo-
tions of tlre shovel determines the ease and speed at which you
operate as well as the productive cepacity of the shovel. With
practice you will be able to crowd and holst sirultaneously whlle
digring racking-inwhennecessary as your di-per travels up throuch
the cut. As you swing to dump the loaded dipper it can be hoist-
ed to any desired heirht within the rance of the machine, and by
racking-in or crowding (out) youcanaccurately spot the dioper at
any point for dumping.

HOW TO DETERMINE LIFTING CRANE WORKING RANGES

The 1ifting cepaclty of a crane, as generally specifled by man-
ufacturers, 1s bagsed upon boom length, boom radlus in feet and boom
angle in degrees. These capaclities usually are presented in tab-
ular form and the ratings, as shown on these forms, are standard.
To allow for a safety factor in continuous normal operation, 1ift-
ing crane ratings are given at 75¢ of the tipping-over load while
clamshell and dragline ratings are given at 66-2/3% of the tipping-
over losd. Other varlations in capacity ratings are explained on
page 29. Figure 24, page 28 1llustrates the various working ranges
by which capacities are determined. To determine the capaclty of
a crane, for which the standard capacity ratings have been estab-
lished as shown on page 29, you must first consider the length of
boom. After fixing the boom at the proper angle for the type of
work, measure the distance, on the ground, from the center line of
the machine to the center 1line of the boom point sheave. Thus
with boom length and working radius establlshed determine the
crane 1lifting capacity under the "Lifting Crane Service" column on
page 29. The use of one part, two part or three part hoilst cable
reeving depends upon the nature of the work and the weight of the
load. For continuous operation, one part reeving should be used
on loads of 1/3 and under the maximum rating. Two part reeving
should be used on loads between 2/3 and 1/3 of maximum rating.
Three part reeving should be used on loads between 2/3 of maximum
and minimum. When handling loads with three part cable reeving,
the hoist 1line speed and ths loads on hoist drum, holst clutch
and hoist brake are reduced 2/3.
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PAGE 29

304 LIFTING CAPACITIES

MACHINE ON FIRM LEVEL FLOOR

Height |Lifting Crane GB':::I:n“.&
Booen R‘:‘i“‘ m P Serputing © | 66 ;;r'{vlif:un.
Feet in Above Type ype A
Degrees| Grade 110" x 94° 110" x 94°
Subframe Subframe
12 75 39°- 2° 18000 16000
15 69 38- 2° 13200 11750
35 20 61 35. 9 8850 7860
25 50 32- 0° 6500 5800
30 38 (27-0 5100 4550
12 77 4“4. 3 18000 16000
15 72 43'. 5° 13200 11750
20 64 41’. 6" 8850 7660
40 25 56 38 7° 6500 5800
30 47 -7 5100 4550
35 36 9.0 4150 3700
12 78 [49- 4 17850 15850
15 74 48'- 6" 13050 11600
20 67 47'- 0" 8700 7710
45 25 60 |44 4 6350 5650
30 53 41'- 0" 4950 4400
35 44 36-9 4000 3550
40 34 30'- 6" 3350 2950
12 9 54’. 6" 17700 15700
15 76 53°-10" 12900 11450
20 70 52'- 2" 8550 7560
25 63 50'- 0" 6200 5500
50 30 57 47'- 37 4800 4250
35 50 |43-9 3850 3400
40 42 8.9 3200 2850
45 32 2. 0 2600 2310
12 80 59’- 6" 17550 15550
15 77 59- 0° 12750 11300
20 72 57- 6" 8400 7410
25 66 55'. 6" 6050 5350
35 30 60 53. 0° 4650 4100
35 54 49'-10° 3700 3250
40 48 45°'- 8" 3050 2700
45 39 40°'- 4° 2450 2160
50 31 33'. 6" 1950 1735

For average draglilne
and clamshell service,
the 66-2/3% rating 1is
recommended. For more
favorable conditlions
the 754 rating is sat-
isfactory.

For continuous dragline
service we do not rec-
ommend a bucket and load
exceeding 4700 and for
continuous clamshell
service a bucket and
load exceeding 6500.

Clamshell and dragllne
buckets of different
makes vary In welight
and capacitywhich must
be checked carefully in
arriving at the proper
working radii. 1In wet
material allowance must
be made for suction
which at times 1s as
much as 207 increase in
welght. The welght of
the hook block, slings,
eveners, grapnle or any
device for handling the
load must be considered
a part of the 1load in
determining the 1ifting
capacity of the 1lifting
crane.

For lifting loads for
longer booms than list-
ed, deduct 150 1lbs. from
above flgoures for each
5 ft. of boom added.
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HOW TO USE THE CHART ON PAGE 31 FOR DETERMINING MAXIMUM
SIZE STOCK PILE WITH DIFFERENT BOOM LENGTHS
AND CLAMSHELL BUCKET CRANE

From the table "Bucket Data" take the height of bucket, dimension
"A" for the size bucket to be used. Lay this dimension on the
dlapgram with the upper end on the curve marked wlith the length boom
used. Move thils meassured dimenslon around the curve until 1its
lower end coincldes with the dlagonal line drawn through the center
of the 4 foot flat top of stock pile. 1In other words, to a pos-
1tlon where the vertical dlstance between boom point shaft and top
of plle 1is equal to "A". If the radius as shown at the top of
the dlagram does not exceed the maximum allowable radius for the
welght of loaded bucket, thls 1s the maximum size stock plle that
can be bullt. If this radius 1is greater than the allowable radius
for the load, move the line "A" to the left untll 1t coincides
with the maximum radlius as shown by the load dlagram and glven at
the top of this dlagram. The stock plle immedlately below this
vpoint 1s the maximum that can be built.

Example l: What 1s the maximum stock plle to which sand and gravel
can be delivered wlth a 604 Crane with a 55 ft. boom and 1 yard
clamshell bucket:

"A"-10' 6". The vertical distance between the curve for the boom
point of a 55 ft. boom and the top of stock plle 1s 10' 6" at a
radius of 45' 6". A 604 Crane wlill handle a load of 6585 pounds
on a 55 ft. boom at a radius of 47' O". Therefore the stock pile
will have a radius at 1its center of 45' 6", a height of 30 feet
and width at bottom of 79 feet.

Example 2: What is the maximum stock plle towhich sand and gravel
can be delivered with a 301 Crane and 3/4 yard clamshell bucket
on a 50 ft. boom:

The vertical distance "A" between the curve for the boom point of
a 50 foot boom and top of stock plle 1is 10' 6" at a radius of 42!
O". But the maximum radius at which a 301 Crane will handle =a
load of 4620 pounds on a 50 ft. boom is 34! 3", Therefore, the
maximum radlus of stock pile 1s 34' 3". The- helght 1s 21 feet
and the width of bottom of pile 1s 56' 6",
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WEIGHT OF MATERIALS IN POUNDS

Lbs.| Lbs. Lbs. Lbs.
Material Per Per Material Per Per

Foot | Yard Foot Yard
AShOB.ceeeeeerernsasasssssosssannnoes 301 810 Limestone, Block....... 180 e
Cement, Portland....ccecveeeseccnacns 94 | 2538 Limestone, Broken...... 100 2700
CINdors..scievvccersnscsonsscssaanasas 40| 1080 Magnesite, Broken...... 105 2835
Clay, Dry Bxcavatede..ceeieecennceone 70| 1890 Marl, Wet Excavated.... 140 3780
Clay, Wet Bxcavated..ccevrecnvccrrans 110 | 2970 Masonry, Debris........ 80 2430
Coal, Broken Penn., Anthraclite....... 57| 1539 Mica, BloCkeeeeseearonse 180 cene
Coal, Broken Bituminous...... vescsses 52| 1404 Mica, BrokeN..:ceceasses 100 2700
Coke, Blast Purnfce......cseceeeseses 30| 810 Mud, Pluld...eeceenenee 110 2970
Concrete, Wet Mixedeceeserteeacennanns 135 | 3645 Peat, Molst....c.cevvee 50 1350
Copper INgotS.ceeceecrvnrcrsscrascaneres 550 euse Peat, Wet,c.evceeoeonses 70 1890
Dolomite, Filne or LumpS8.cececencacsas 100| 2700 Phosphate Rock, Broken. 110 2970
Earth, Excavated Common Loam, Dry.... 80| 2160 Plagter, Ground.eseece. . 60 1620
Earth, BExcavated Common Loam, Molst.. 90| 2430 Sall,.cvirieccennccenanes 76.5 2080
Rarth, Excavated Common Loam, Wet....| 110| 2970 Sand, Slightly Damp.... 105 2835
'Granite, BloCK..-vceesesrosacnescnnas 170] veue Sand, Wet....ceessaeras 120 3240
Granite, Broken...c..cccccesscvnonaas 96 2562 Slag, Broken Purnace... 110 2970
Gravel, Screen 1/4" to 2"..eceeuneeen 105 | 2835 S18tecererecrarcranones 96 2592
Gravel and Sand, Pit Run.c.cccceeeennes 120 3240 SNOWe v eseseecasanansess 15 to 50| ....
Gypsum Rock, Crushed.....cceosssvseves 100| 2700 Steel...ceeenncscncnnns 490
D N 57.4| .... Suger Beets....ccceeses 35 to 40 | veus
Iron Punchings...eeeceeecccctacannces 225| o.. SUlphUPe.ccersscessnsssns 125 3375
Iron, CaBtesesecorenosocncnvassoanena 450| ... TAPreceessoscssssncensons 62 seas
Iron, Wroughtesceoecnasess 480 .o Tineceesenncnannns .. 459 cens
Leadeeceevencnnns T10| weses Trap Rock, Broken. .o 105 2835
Lignite, Broken.. 52| 1404 WALOr v evrescnensansnse 62.4 cees
LiMO.ceeeeroseecessocooncensssasannes 64| 1728 Zinc or Spelter, Cast.. 430 cses

PRECAUTIONS

LIFTING CRANE SERVICE:

Crane must be on firm level ground when determining 1ifting capac-
ity and 75% rating must be used. The weight of the hook block must
be added to the welght of the load. Handle loads of 6000 1lbs. or
less with single 1line, loads between 6000 1lbs. and 12000 lbs. with
two part line and loads between 12000 lbs. and 18000 lbs. with three
part line. Be careful in the handling of loads with the crane
boom at an angle of 65 degrees or more above horigontal.

CLAMSHELL SERVICE:

Clamshell nmust be on firm level ground when determining 1ifting
capacity and 66-2/3% rating must be used. The weight of the
clamshell bucket must be added to the weight of the load. For
special condltions, 1loads greater or less than those shown may
be advisable. Allowance must be made for suction when working
In wet or sticky material. To prevent striking the boom with the
clamshell bucket, boom arigle should not be above 60 degrees. For
continuous clamshell service we recommend that combined weight of
bucket and load does not exceed 6500 1lbs.

DRAGLINE SERVICE:

Dragline must be on firm level ground when determining 1lifting
capacity and 66-2/3% rating must be wused. The welght of the
dragline bucket must be added to the weight of the load. For
speclal conditions, 1loads greater or less than those shown may
be advisable. Allowance must be mede for suctlon when working
in wet or sticky material. For continuous dragline service we
recommend that the comblined welght of drag bucket and load does not
exceed 4700 1bs.
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DRAGLINT SPECIFICATIONS AND NN 4

WORKING RANGES L el
C-Overall width crawlersS.cccecescscccsscccse gr
E-Rear EndRadius.......-.o.-.-..-......... 9' 0"

J-Dumping Height (Height of boom
minus MA-C") ti.iierrercnenncnssasasesss See table
Page 29
T-Maximum radiusS..cceesccccecccesscssesssss See table
Page 29
Digging depth with boom at 35° and holst line 20° from
vertical, the std. ropes furnished with a dragline are
of sufficient 1length to allow an approximate digging
depth below grade equal to 1/3 boom length.

WEIGHTS OF DRAGLINE BUCKETS

Size Empty | Loaded withwet earth | With Loaded
Gravel
3/4-26 cu. ft. | 2200# 4700 4700
See Note Page 29 See Note P.29
1/2-17 cu. ft. | 1600 3470 3385
3/8-11 cu. ft. | 900 2110 2055

Note 1-No fixed rule can be given for governing depth to
which the material can be excavated ss it variles
greatly with the nature of the material belng excavat-
ed and the skilll of the operator. It increeases dir-
ectly as the length of the boom increases.

Note 2-A skllled operator can easily throw the bucket ten
feet or more beyond the end of the boom, the distance
depending upon the length and pitch of boom.

Note 3-The cut above 1indicates in a general way how making a
cut from the side affects the digging depth. The
cut indicates 1n a general way how making the cut
from the end of the excavation affects the digging
depth.

Note 4-Weights given are average and are not applicable to
any certain make of bucket. Any variation in welight
or cubic contents of buckdt must be taken into con-
sideration. The working radius for any glven load
must not exceed the rating shown by the load diagram,
Page 29.
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NOTES
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SHOVEL SPECIFICATIONS AND WORKING RANGES.

FIGURE 27
Boom Length 18’- ¢ .
Pitchof Boom.............. 35° 40° 48° 80° 85° 60° 68°
C Overall Width Crawlers..| 9-7 "] 9-7"] 9-7"|19-7"] 9-272"19-17" ” y
D Width of Shoe.......... 217 217 - 21" 21° 21" 21" 217
E | Rear End Radius....... 9-0"[ 9- 0" 9~ 0" 9-0*[ 9-0"[9~0"]9-0"
F Clearance under Counter-
weight...............| 3= 74"| 3-74"| 3-1"]| 3-1"| 3-13" - 1 - 13
G Height, Boom Lowered. | 10~10}” [ 10104 [ 10'-104" [ 10°-104" [ 10’-104" [ 10°-104" ] 10’-104"
P Dnmn. HFleight (at S)... | 10°- 6 T —27%11’-9 12— 4 7] 122104 [ 13- 34" | 13'-84"
T Boom Clearance Radius. [ 18- 6 " [ 17— 6 Y| 16— 54" [15'- 3 Y[ 14~ 04" [12"- 8}" {11~ 3}"
U Boom Clearance Height..| 17— 0 "] 18- 334" 19-57"120"-6 "] 21~ 5§"[22°- 3 "[23'- 0 ’
15 Ft, Sticks — 3 cu. yd. Dipper
Dumping Height, Max. . | 137- 1 " [ 14-104" [ 16— 7 " | 18- 2 "[ 19— 9 " {21°-1 " [22’ - 4"
Cutting Height. Max.... | 18’-10 T120-11 " 2210 " [24-9 "] 26"- 5" [27-11 " |29’- 4 *
Dumping Radius, Max-
mum Height. ... ... .. 25-5" |24 4" |123-1"[21’'-9"120-3"|18’-7"116’-10 "

Level Floor, Max. Rad.. [ 18’— | "118’-0 “[17-10 * (177 "] 12’-3 " [16’-11 “ [16"- 4 "
Level Floor, Min. Rad... | 6-4"[ 6~7" “1nn"l1-3" ~9"18-5" 8-7"

imum Reach......... 25-6"125-1"]|24"-6 " |23-11 "3 -4 " |2-8" (-1 "
Dumping Height, Max:-
mumReach..........| 67" 7'-3°| 7°-11 " [8-6"} 9-0"]| 95 “l 9-10 "
Digging Radius. Maxi-
mum Reach..... . .... 28-3°127~9"[27°-3"126-7"126'-0" 125" 4" |24~ 17"
CutBelow FloorLevel. . | 8°-27] 7-6"] 6-11 [ 6-4"] 5-107] 5’5 "[5'-0"

gl v = olz|lz| rlx}~
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PULL SHOVEL SPECIFICATIONS AND WORKING RANGES.

ad2

Dipper Arm. . ... ...........
Dipper. .. ........... . ....
Overall Length of Standard Crawlers
Extra long Crawlers . .

Overall Width of Crawlers with
21” Wide Shoes
24° Wide Shoes .
30° Wide Shoes. . .. ... .

Overall Width of Cab. . ..
Tail Swing Clearance
Clearance Heights

Over Cab ..
Over Jib Frame

Q _—
T
U
R
W
FIGURE 28
...... 19'-3"
...... 6'-3"
Yeyd.
e 2 " J. Clearance Height at Beginning of Dump 12" 0
Q. Radius at End of Dump, Highest Position 19° 3
3 I(; . R. Clearance Height at End of Dump 22° 3
10° 11 © S, Maximum Digging Reach 320
8’ 9 " T. Clearance Radiui of Boom and Bucket at
9 0 - Maximum Dumping Height 14
U. Height of Boom at Maximum Dumping
Height 25
10° 104"
16° 0 " W. Digging Depth 18"
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POWER FLOW DESCRIPTION
(SCHEMATIC DRAWING OF POWER FLOW, PAGES 38 AND 39)

IMPORTANT -~ The followlng description and i1llustrations are in-
tended to supply both the operator and mechanic with iInformation
which will help him to be more efficlient in the operation, main-
tenance or repalr of his machine. A close study of thils informa-
tion willl enable him to understand and be able to trace the flow
of power from the engine throughout the upper and lower machinery
and therefore quickly locate and diagnose any trouble in machilne
operation.

When studying the followling materlial keep In mind that with the
engagement of engine clutch all engine powser is transmitted to the
maln shafts from which it is distributed for the various machine
operations by five main clutches.

Each c¢lutech performs an individual operation and can take all or
any part of the engine power output.

The i1llustratlions on pages 38 and 39 show assemblies of the upper
deck or turntable machinery and the carbody or lower machinery.
The flow of power from the engine throughout the machinery 1is in-
dicated by a solid line and arrows.

With motor running and engine clutch (9) engaged, power 1is trans-
mitted by a six strand roller chaln from the engine sprocket (10)
to the large sprocket (13) in the first reduction case. From
sprocket (13) power flows through the take-off shaft to the small
sprocket (12), and then through a four strand roller chain (14) to
the large sprocket (16) which 1s keyed to the left hand end of the
swing and traction jackshaft (15). The clutch spiders which are
keyed to the Jackshaft rotate inside the swing and tractlon clutch
drums (17) and (7] and are engaged by a lever system that is de-
signed so that both clutches cannot be engaged at the same time.
Both clutch drums (17) and (7) are equipped with bevel pinions
which are in constant mesh with the bevel gear (8) at the top of
the vertical swing and tractlon jackshaft. As elther one of the
clutches 1s engaged, 1ts clutch drum and bevel pinion rotates to
drive the bevel gear which transmlts power to the upper deck gears
for swinging or travellng whille the other bevel pinion and clutch
drum idles in the opposite direction.

The small spur tooth pinion (6), keyed to the right hand end of
the swlng and tractlon jackshaft meshes with the spur gear (4)
keyed to the boom holst clutch drum assembly (5) mounted on ball
bearlngs on the right hand end of the boom holst shaft. The boom
hoist clutch spider inside boom hoist clutch drum (5) and the
shifter sleeve (19) are keyed to the boom holst shaft. When the
boom holst clutch 1s engaged, power is transmitted from the spider
through the shaft to the shifter sleeve (19) which in turn trans-
mits 1t to the boom holst drum (18) or to the racking-in sprocket
(20) for the ralsing of the boom or racking-in of the shovel dip-
per. The shifter sleeve 1is controlled by an operating lever and
iither of the two operations can be selected by movement of that
ever.

The spur gear (4) on the boom hoist shaft meshes with the large
spur gear (1) keyed to the main drum shaft (2). Also keyed to
the main drum shaft are the two spiders which rotate inside of the
clutch drums (21) and (3) which are mounted on the shaft with anti-

(Continued on page 40)
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POWER FLOW CHART
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friction bearings. When elther or both clutches are engaged the
drums wlll rotate with the shaft to furnish power for the digging
or holsting operations. When the clutches are disengaged the drums
remain stationary while the shaft rotates freely on antl-friction
bearings located at each of its ends. The gear train (1), (4) and
(6) 1s enclosed and runs in transmission grease. The roller chains
(11) and (14) are enclonsed and run in oill.

Power to the lower machinery 1s transmitted through a serles of
ears, bevel plnions and vertical shafts. From the bevel pinion
35) power flows to the bevel gear (34) which 1s mounted on a

spline at the upper end of the vertical swing and tractlon shaft.

From the spur tooth pinion (28) mounted on a spline at the lower

end of the vertical swing and tractlon shaft power flows to the

lower gesr of gear assembly (29). The upper gear of thls assembly

meshes with spur gear (33) on the swing shaft. Spur gear (33)

meshes with the spllned spur gear (31) on the vertical traction

shaft when the splined gear (31) 1is down as shown in drawing.

The Jjaw clutch (32) slides on the splines at the upper end of the
vertlcal swing shaft, and engages with the jaws at the top of spur
gear (33) on the vertical swing shaft. Jaw clutch (32) and splined
gear (31) are operated by a shifter yoke and both cannot be engaged
at the same time. The shifter yoke 1s operated by lever No. 2,
Page 42. With splined gear down and jJjaw clutch up, the vertical
swing shaft remains stationary; the swing shaft gear 1dles on the
shaft and power flows to the vertical tractlon shaft, then down to
the lower bevel pinion (25) to drive the machine 1in traction.
When the splined gear (31) 1s ralsed up out of mesh with gear (33)
and the Jaw clutch on the vertlical swing shaft 1s shifted down to
engage the clutch Jaws with the swing shaft spur gear (33), power
i1s transmitted to the swing pinion (30) on the lower end of the
vertlcal swing shaft to swing the turntable as desired.

The traction bevel plnion (25) meshes with the traction bevel
gear (24) which 1s keyed to the lower traction shaft. The lower
tractlon shaft transmits power to the jaw clutches (23) and (26)
which, when engaged, transmit the power to the drive sprockets
(22) and (27) and then by drive chains to the drive tumblers and
crawlers.

With both tractlon jaw clutches disengaged, the shaft can be ro-
tated without moving the machine. The linkage controlling the
movement of both tractlion jaw clutches 1s so arranged that the
disengagement of elther Jaw clutch will set a brake on the drum
of that clutch and lock the drive tumbler and crawler for steer-
ing; or both jaw clutches may be dlsengaged and both brakes set,
thus locking both crawlers from moving.
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ENGINE 'CONTROLS
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FIGURE 31

The engine controls consist of the ignition switch (2), starter
button (3), throttle control (5) and governor control (6). In ad-
dition, the engine control panel contains an oll pressure gauge
(4) which indicates the pressure in the oll circulating system of
the engine and an ammeter (1) which indicates the rate of charge
or discharge of electric current flowlng into or out of the bat-
tery.

The governor control (6) 1s in front of the operator at his left
and 1s connected with the governor tocontrol engine speeds within
the governor's range; the throttle control (5) controls engine
speeds from this polnt to low 1idling.

The ignition switch (2) 1is of the "push pull™ type. In "on" (out)
position 1t closes the circuit between the battery and the igni-
tion system therefore supglyin the necessary electric current for
engine operation. In "off"™ (in) position the circult between bat-
tery and ignitlon system is broken, stopping the flow of electri-
clty necessary to run the engine.

The starter button (3) actuates a solenold which closes the cir-
cuit between the battery and the electric starting motor thus sup-
prlying the necessary current for 1ts operation.

The engine 1s equipped with an automatic choke which controls the
mixture of gasoline and alr at the carburetor according to the
temperature of the engine, and operates when starting and during
the time the engine 1s reaching operating temperature. As the
engine warms (due to the heat of the exhaust manifold affecting
the choke) the choke valve opens automatically and stays in open
or "off" position.until the manifold cools.
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PAGE 43

SUMMARY OF OPERATING LEVERS

(Levers common to all opersting combinations)

OPERATION POSITION OF LEVERS
PUSH PULL
Swing ri;bt #3 Lever
wing Jlelt #o lever
Travel - Push #2 lever
forward to shift
from swing to |#3 Lever #3 Lever
travel (For forward) For reverse)
Steer Right 7 Lever #8 Lever
Steer Left #8 Lever #7 lever
Ralse Boom #4 Lever
Lower Boom #10 Lever
#B2 Pedal
[Tock for Dligging #7 Lever
#8 Lever
Hoist Brake (Left Drum) |#B3 Pedal
Swing Brake #6 Lever
Boom Salety Pawl #10 Lever #10 Lever
(To engage) (To disengage)
Right Drum Brake #B1 Pedal

LEVER APPLICATIONS WHEN USING VARIOUS ATTACHMENTS

NOTE--During the digging cycle in Shovel Operstion, the left hand

1s used continuously for swinging.

The right hand throws in the

hoist lever and moves over to the crowd lever for control of crowd-

ing and racking-in.

The right hand also bumps dipper trip for

dumping.
OPERATION PUSH PULL

= Hoist Load (Right Drum) #4 Lever

Z Lower Load (RiIght Drum) #B1 Pedal #B2 Spring

o relessed

[ —

3 | Hoist Dipper 5 Lever

3 Crowd #4 lever

2 [Rack-In #4 lever

g Dipper Trip Bump trip on handle of #4 Lever
QB |Hoist Bucket #5 Laver
& H | Drag Bucket . #4 Lever
+ v1|Close Bucket #4 Lever
g’q Hold Bucket #5 Lever

i [Dump Bucket #B1 Pedal
(TR%

.3 |Hoist Dipper #5 lever
s[g Dump Release
po #Bl1 Pedal
5 | Lower Dipper Release

#B2 Padnl

To D1

#4 Lever



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TON/L20Z/ARU d|pURY’|pY//:d1ly / LIND 0G:£0 9T-90-ET0T UO pajeidusn



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/LZ0Z/ARU dIpURY’|PY//:d1lY / LIND 6%:£0 9T-90-ET0OZ UO pajeIdusn



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND 8%:£0 9T-90-ET0Z UO pajeIdusn



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/LZ0Z/ARU dIpURY’|PY//:d1lY / LIND L¥:£0 9T-90-ET0OZ UO pajeidus



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND G¥:£0 9T-90-ET0Z UO pajeidus



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND €¥:£0 9T-90-ET0OT UO pajeIdus



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/LZ0Z/ARU d|pURY’|PY//:d1lY / LIND Z¥:L0 9T-90-ET0Z UO pajeidusn



OPERATION SECTION PAGE 51

LEVERS NO. 7 AND NO. 8 DESCRIBED
STEERING LEVERS:

These levers operate the steering Jaw clutches and traction brakes
on the lower traction shaft under the carbody.

Lever (7) operates the right hand steering jaw clutch and traction
brake and steers the machine to the right when traveling forward -
drive chains to the rear. It steers to the 1left when traveling
backward - drive chalns to the front.

Lever (8) operates the left hand steering jaw clutch and traction
brake - steering to the left when traveling forwardor to the right
when trevelling backward.

To operate, pull up Into a backlock either lever (7) or lever
(8) - depending upon the direction of steering - and the proper
traction brake will be set. A momentary reverse on traction clutch
lever (3) will release the load on the traction jaw clutch so that
1t can be dlsengaged. Continue travel operation with lever (3)
snd machline can be steered in desired direction. To release trac-
tion brake and engage steering jaw clutch, push down on steering
lever (7) or (8), holding it down with left hand while reversing
lever (3) until you are sure steering jaw clutch is fully engaged
and that steering lever 1s at bottom of travel.

NOTE - Moving 1lever (3) forward or backward as directed above
changes the direction of rotation of the lower traction shaft and
lines up the tractlon Jaws so they can be engaged or releases the
load. on the faces of the jaws so they can be disengaged.

roth levers (7) and () can be pilled up at the same time tc set
the tractlon brales and dlsengage the traction jaw clutches, thus
holding the machine staticnary while working or when parked on an
incline.

SPECIAL SAFETY FEATURE:

If machine starts coasting down grade, both traction brakes can
be applied to stop machine by pulling up on levers (7) and (8).
In such an emergency disregard all other levers. Setting the
brakes may not disengage the tractlon Jaw clutches until the load
on the faces of the jaws has been released at which time the jaws
will be automatically dlsengaged by a spring interconnected with
the brake operating linkage.

CAUTION® Traction brakes and swing brake should be set and boom
pawl engaged before operator gets off the machine.
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PAGE 56 KOEHRING COMPANY

SAFETY PRECAUTIONS

For the safety of the operator and others working near the machine,
and to prevent damage to the machine, the followlng rules should
be observed:

1- Be sure all operating 1levers are in neutral before engaging
engine clutch. .

2- Always engage engine clutch slowly with the engine 1dling.

3- Alwavs set swing brake when traveling.

4- Always set tractlion bruke when parked or when operating on in-

- c¢lines.

5- Never 1ift 1loads greater than the rated capsclty at given
radil - the engilne 1s powerful enough to tip the machine over.

6- Never swing fast when load 1s near or at rated capacity because
fast swinging causes load to extend beyond boom point thus 1in-
creasing the radius beyond the capacity of the machine. This
carelessness mirht tip the machlne over.

7- Keep the machine 1in good operating condition.

8- Keep the machine clean. The process of cleaning is one good
way to dlscover trouble 1in the making such as 1loose bolts,
water leaks, oll connections, etc.

9- Wnen nand crankine the engine always use left hand and pull
crank handle upward and across the engine. This reduces the
hazard of the arm belng struck by the crank handle should
there be a reversal of direction of crenkshaft rotation.

10-Read the operation section of this manual carefully.

CAREFUL OPERATION IS THE BEST INSURANCE AGAINST AN ACCIDZINT.

RECEIVING A NEW MACHINE:

Before Koehring machines are shipped from the factory, they are
gilven a final inspection. Each 1tem 1s carefully checked wilth
specifications after which each machine 1s put through an actual
operating test. Desplte these precautions, oversights sometimes
occur or the machine micht have been damaged in transit. To fur-
ther safeguard the purchaser's Iinterest, the machine should be
carefully inspected before unloading, noting on the bill of lading
any damaged or missing parts and reporting the same to the freight
agent. Thus all partles concerned are properly protected until
responsibllity for such damages or shortages 1s determined.

STARTING A NEW MACHINE:

(These rules apply also to startinge used machines.) Heiore start-
ing machlne, 1t should be thoroughly inspected by the operator.
Remove metal shlelds from windows and store the shields in the
rack provided for them on the left deck. Inspect all gear cases
to be sure they are fillled to the proper oll level. Check the
greasing of machlne and open gears. Inspect all catles to be
sure there are no broken strands and that the cables are properly
and securely fastened at both ends.

BEFORE STARTING THE ENGINE
LUBRICATION:

Check the amounts of 01l in the engine and the alr cleaner to be
sure they are up to the proper oil levels. Refer to "Engine Lu-
brication", Page (67) for correct grades of o1l to be used for the
nrevalling temperature. Remove the spark plugs and pour approxi-
mately 1/2 an ounce of engine o1l iInto each cylinder to insure lu-
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brication of the pistons and the cylinders at the first starting
of the englne. Replace spark plugs. Note--This practice 1s also
advisable when starting engines that have been 1dle for thirty days
or more.

FUEL:

Fill the fuel tank. Add one pint of light englne o0ll to each filve
gallons of gasoline during the first fifty hours of operation.
CAUTION: Never fill the fuel tank near an open flame or when the
engine 1s running. Keep metal funnel in contact with metal flller
when f1lling fuel tank to avoid the possibllity of a static spark
igniting the vapors.

COOLING:

F11l the cooling system with clean, soft water or anti-freeze solu-
tion, depending upon climatic condltlon. The capaclty 1s 8 U. S.
gallons. Never pour cold water Into an empty or partially empty
cooling system 1f the englne 1s hot as 1t might cause the engine
block or cylinder head to crack or warp. Never pour hot water into
the cooling system when the engine is very cold as thils, too,
might cause the engine block or cylinder head to crack or warp.

STARTING THE ENGINE:

When you are sure all preliminary steps as outlined in the fore-
golng paragraphs have been completed, the engine 1s ready to start.
Be sure engine clutch is disengaged (Lever No. 1, Page 42 down)
and the ignltlion switch 1s ON. Push throttle control toabout one-
third open position. (No choking operation 1s necessary on the
part of the operator since the engine 1s equipped with an automa-
tic choks. This device controls the mixture of gasoline and air
at the carburetor according to the temperature of the englne, and
operates when starting and during the time the engine 1s reaching
operating temperature.) Engage the starter until the englne starts
but for no longer than fifteen second perlods at a time. If the
engine falls to start at the first attempt, repeat the procedure
after sllowing ten to fifteen seconds to elapse. If the englne
becomes over choked or flooded, open the throttle fully while op-
erating the starter. After the engine starts, watch the oll pres-
sure gauge. If oll pressure 1s not bullt up immediately, shut off
the engine and investigate the cause.

WARM-UP PERIOD:

After starting a cold engine, operate 1t ata speed slightly fast-
er than idling (approximately 700 revolutions per minute) for a
few minutes to allow 1t to warm up before placing it in service.
Allow the englne to reach normal operating temperature before plac-
Ing it under full load. This will permit the o0ll to warm up and
reach the bearlng surfaces, reducing the possibillity os scoring
and premature wear of internal engine parts.

STOPPING THE ENGINE;

Before stopping the engine, dlsengage the engine clutch. Aliow
the engine to 1dle a few minutes then typrn 1gnitlon switch off.
CAUTION: Turning 1ignlition switch off while engine 13 running
fast does not gilve the coollng system a chance to carry off the
excesslve heat developed in the engline by high speed or heavy load
operation.




PAGE 58 KOEHRING COMPANY

WORKING OPERATIONS (Page 42)

HOISTING AND LOWERING A ILOAD:

NOTE - Either or both right and left hand drums may be used.

With the engine clutch engaged (lever No. 1 up) pull back on lev-
er No. 5 slowly if the left hand hoist drum 1s used. As you feel
the hoist clutch beglin to enrage, release the right hand brake
pedal B-3 and continue pullings lever No. 5 bsck until the clutch
1s fully engaged or back-locked. When the load has been railsed
to the desired height, push down on the brake pedal F-3, setting
the brake, and push forward on lever No. 5, relessing the holst
clutch. Setting the brske snd releasing the holst clutch must
be an almost simultaneous operation - setting the brake a frac-
tion of a second before releasing the holst clutch. If the hoist
clutch 1s released before the brake ls set, the load will drop
several feet before the braske catches It, thus puttling an unnec-
essary straln on cables, boom, drum shaft and gears. The brake
can be latched to hold a load suspended while traveling but in
plcking up a load and swinring it to another location, 1t 1s not
necessary to latch the brake. To lower the load, esase the foot
rressure on the brake pedal. If the right hand hoist drum 1s
used for holsting and lowering a load, operation follows the same
procedure as above outlined except that lever No. 4 and brake
pedal B-1 are used.

OPERATING A CLAMSHELL:

With the holding cable (left hand drum) and the closing cable
(right hand drum) wound evenly on the drums with no slack 1n
elther catbtle, pull bsck on levers No. 4 and No. 5, engaging both
drum clutches at the sare time, and release brake pedals B-1 and
B-3. When the bucket 1s high enough to swing over the material
to be handled, push down on both btrake pedals and release both
clutches. If the bucket 1s not completely open, release left
foot brake pedel B-1 slightly allowing the closing cable to un-
wind and the bucket to open, being careful to avold too much
slack In the cable. Swing the bucket over the material to be
handled. Release both brale pedals B-1l and B-3 slightl allow-
inc the same amcunt of cable to unwind from both g?ums and the
tucket will lower wide open to the material. With the closing
cable drum clutch fully engaged or back-locked by pulling back
on lever Mo. 4, release the left brake pedal B-1 and the bucket
wlll begin closing. When the bucket 1s fully closed, fully en-
rage the holst clutch by pulling back on lever No. 5, release
brake pedal B-3 and bucket and load will be ralsed. While the
bucket 1s ralsing, swing the machine so the bucket wlll be over
the desired 1location for depositing the material it contains.
When the bucket has reached the desired height, press down on
both brake pedals B-1 and B-3 and, with the right hand, release
clutch levers No. 4 and No. 5. Releasing slightly on left brake
pedal B-1 willl open the bucket and release the load. NOTE: For
clamshell operation, bend levers No. 4 and No. 5 close enough to-
goether so that they may be operated simultaneously with the right
hand for disengaging both clutches. The left hand is then free
for operstion of the swing lever.

Precautions: Do not allow too much slack cable to unwind from
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the drum when dropping the bucket on the materlal. Never drop a
closed bucket on the material - 1t 1s destructive carelessness.
Keep the cables winding evenly on the drums; crossing catles on
drums will damage the cable. By keeplng ciutches and brakes pro-
perly adjusted and by following the operating procedure as outlined,
there will be even wear on both clutch bands, both cables and both
brakes. Better clamshell work can be done 1f machine 1s on levsl
ground.

Taglinet If the tagline does not prevent the bucket from twilst-
Ing around, more tension can be added by pulling several feet of
cable off the drum, then hold the drum and rewrap around the drmm
the slack cable that has been pulled off.

OPERATING A DRAGLINE:

When dragline has been moved to its digging location, set the
traction brakes (levers No. 7 and 8 up) to hold the machine sta-
tionary while dragging the bucket. For average dragline work
the boom angle 18 usually between 30 and 40 degrees. However,
certaln types of work and height of spoll bank (excavated materi-
al) will determine boom angle. For example, a shallow cut will
not produce a high spoil bank, therefore boom can be worked at a
lower angle, whereas a deeper cut produces a higher spoll bank
and consequently requlres a higher boom angle for sufficlent
clearance to dump dragline bucket. After checking the holst
cable (left hand larger drum) and the drag cable (right hand
amaller drum) to be sure the cables are wound evenly on the drums
and that there 1s no slack, pull back on holst clutch lever No. 5
and release brake pedal B-3 to 1lift the bucket to a helght that
1s Just a 1little more than the length of the bucket when lever No.
5 1s pushed forward to dlsengage clutch and brake pedal B-3 is
pressed down to hold bucket suspended. Swing bucket over material
to be excavated. Lower the bucket to the material by releasing
brake pedal B-3 gradually. Engage the drag clutch (lever No. 4)
and release brake pedal B-1l. As the bucket is pulled toward the
machine, 1t wlll dig and load the bucket with the material being
excavated. The depth of digging 1s controlled by tension on the
holst cable. The bucket will be filled at some point between the
fairlead and the boom point when it should be raised by the hoist
cable while tension on the drag cable 1s controlled to prevent
spillage. CAUTION: The drag cable anchor on the drag chains of
the bucket must never be pulled against the dragline falrlead.
When the bucket 1s f11led, push down on brake pedal B-1 and release
drag clutch lever No. 4. Engage holst clutch lever No. 5 and re-
lease holst brake pedal B-3 Release brake pedal B-1 just enough
to baslance the bucket and 1load while it 1s being hoisted.
CAUTION: Holding the drag brake too tight will increase the holst
load and hold the bucket too close to the under slde of the boom.
When the drag brake ls too loose allows the bucke 0 p down
and spilll the load whITe holstIng. Never holst the bucket agalnst
the boom polnt. Swing themashTneoto fmpTng pesTtIon ohiTs tatot.
ing and when the bucket has reached the desired height, set the
holst brake pedal B-3 and release the holst clutch lever No. 5.
To dump the bucket, release the drag brake pedal B-1l gradually.

Always keep slack out of the cables and be sure cables windeven-
ly on the drums while operating.

Dragline operation requires a good sense of timing and much prac-
tice. As you become more proficient, you will be able to cast the
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bucket several feet beyond the boom point elther by accurately
timing the drag brake release as you swing toward the digging pos-
1tion or by stopping the machline at the end of the swing, pulling
the bucket up near the boom foot then releasling the dreg breke, al-
lowing the bucket to swing out beyond the boom polnt then letting
the bucket down. The short cable from the arch of the bucket around
a sheave on the holst chains and down to the ends of the drag chalns
1s called a "dump cable" and 1s furnished with the bucket. This
cable may be lengthened or shortened to improve the btalancing of
the bucket. To avold damaging the bucvet, the dump sheave, the
spreader bar and chains,never drop the bucket fromany great helght.
Dropping the Dbucket fiat on the ground will bend the bottom ana
thus impalr the digglng angle of the lip and teeth - the teeth and
the front of the bucket arch should rest on the g¢round to be in
proper digging position.

OPERATING A SHOVEL:

As 1llustrated on page 27, the principal operation motions of a
shovel are hoisting the dipper, crowding out and racking-in the
dipper, and swinging from digging position to dumping position and
back. When machine 1s at the diggling locatlon, set the tractlon
brakes (levers No. 7 and No. 8 up to hold the machine statlion-
ary while working. In average work the boom should be at an angle
of approximately 45 degrees. When worklng against a high bank
which requires a high digging reach, the boom should be higher
but never beyond a 65 degree angle. In a low or shallow cut the
boom should be lower but never beyond a 35 degree angle. After
the boom has been set at the proper working angle, with dipper
on the ground, be sure the boom safety ratchet pawl is firmly
seated. Shift lever No. ¢ toward the operator to racking-in pos-
1tion. Shift lever No. 2 back to position for engagement of swing
gears. Engage the racking-in clutch (lever No. 4 forward) tormise
the dipper slightly for clesrance then engage the hoist clutch
(lever No. 5 back) with the right hand; release the holst brake
B-3; engage the crowd clutch (lever No. 4 back) wlth the right
hand and relesse crowd breke pedal B-1. After the dlpper has been
crowded into the bank - just far enough to slice off a cut deep
enough to fill the dipper as 1t 1s being holsted - release the
crowd clutch (lever No. 4 forward to neutral) and set the crowd
brake (pedal B-1 down), thus holding the dipper at the desired
digging depth while holsting. When the dipper is full, release
the crowd brake and rack-in the dipper awav from the bank for
clearance whille swinglng. Release the hoist clutch when the dip-
per has reachec the desired height and set the hoist brake. Swing
the dipper to dumping position then press down on the dlpper trip
lever to open the dlpper door for discharge of the material. The
dipper door will slam shut and lock as 1t 1s being lowered on the
return swing to digging posltlion. Never crowd the dipper with such
force that 1t stalls the engine. Do not hold the dipper crowded
into the bank by slipping the crowd clutch as thls practice puts
unnecessary wear on the crowd clutch band and takes power away from
the holst effort. The dipper can be held in any position - crowd-
ed out beyond the boom polnt or racked-in under the boom - with
the crowd brake. The dipper can be held at any height with the
holst brake. Never swing while the dipper 1s resting cn the ground
or while diggling to avold bending the dipper sticks or twisting
the boom. Never crowd out the dipper so far that the stops (some-
times called greenhorns) on the under side of the dipper sticks
strike the shipper shaft pinions. ©Never rack in so far that dip-
per stick spacer block strikes boom. Durinfgdlioperation, the

a
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left hand 1s used to engage the swing clutch. The right hand is
used to engage the holst clutch then shift to engage the crowd
clutch and back to the holst lever when crowding 1s completed. The
only exception to this procedure is when making shallow cuts where
1t 13 necessary to engege the crowd clutch slightly ahead of the
holst clutch. In this latter case the left hand 1s used on the
crowd lever and the right hand on the hoist lever. The crowd
clutch should be adjusted so that 1t does not back-lock during
operetion. Never drop the dipper too fast. Avold striking the
crawlers and thus eliminate damage to the machine and dipper.

When loading hauling equipment, never hold the dipper too high
for dumping as the falling material might damage the truck or
wagon. If the dipper becomes loaded at the bottom of a cut rack
in enough to clear the rest of the bank while holstlng - hoist-
ing a loaded dipper through the bank consumes extra power and time.
Much practise and keen observation 1s required to become an effic-
ient shovel operator.

OPERATING A PULL SHOVEL:

The operating cycle of a pull shovel consists of extending the
dipper arm with dipper to its maximum reach; 1lowering the boom,
arm and dipper to the dilgging point; pulling the dipper to the
machine to f111 1t; holsting and swinging to dumplng positlon;
dumping then swinging back to digging position. When machine 1s
at digging location, set the traction brakes (levers No. 7 and 8
up) to hold the machine statlonary while pulling on the dipper.
Engage the holst clutch (lever No. 5 back) and release holst brake
pedal B-3. Release drag drum brake pedal B-1 just enough to allow
cable to pay out until the dlpper arm is fully extended. Release
hoist clutch (lever No. 5 forward) and set holst brake pedal B-3.
Lower the dipper to the ground by slightly releasing the holst
brake. Engage the drag clutch (lever No. 4 back) topull the dipper
toward the machine thus fllling the dipper. The depth of the cut
can be controlled by the tensicn held on the holst cable with the
hoist brake. When the dipper 1s filled, or pulled up close to the
boom, release the drag clutch and set the drag brake. Engage the
hoilst clutch and release the holst brake to raise the boom and
dipper. Swing to dumping position. Releasing slightly on the
drag brake will allow the dipper to swing out for dumplng the ex-
cavated materlal. As the drag cable 1s paying out in the dumping
operation, 1t is necessary to wind some holst cable on the holst
drum to prevent the boom from IowerIng. Swlng back to digglng pos-
Itlon. Do not swing the machlne while the dipper 1s on the ground
or belng fllled to avold damaging the dipper arm and boom. Keep
the cables winding evenly on the drums. Do not drop the dipper
more ghin a few Inches to force the teeth into exceptionally hard
materlal.
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MAIN DRUM SHAFT
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PAGE 78 KOEHRING COMPANY

CABLE LENGTHS FOR 304

Boom Lengths

NAME Cable |Style
Dia. 251 | 30'| 35| 40'| 45'| 50'| 55'| 60!
DRAGLINE Cable Lengths
Drag. 3/4" X 391 | 441| 49| 54| 591 | 64'| 69" | 74
Holst 5/8" Q 621 | 72+ | 821 92'|1021' 112" (122" (132!
CLAMSHELL
Holding 5/8" 0 71'| 81'| G1'|101'[111'{121'(131" (141"

Closing 5/3" 0 |100'|110'|120'{130'|140'|150!|160" [170"
Tagline 3/8" ® | 60| cor| e0r| s0r| 60'| 60| 60| €0
(Rud-o-Matic)

HOOK BLOCK

Holst
1 Part | 5/8" 0 71| 81'| ©1v'|101'|111'|121'|131]141}
Holist
2 pPart | 5/8" 0 [116'|131'|146'|161'| 176'|191'|206"' 221"
Holst
3 Part | 5/8" 0O |183'[1731[1031|2131|2351|2541|2731[292!1
BOO! HOIST
6 Part 1/en ® | 210'|240'|2701| 3001 330'| 360 3901 | 420"
SHOVEL 18'-0™ BOOM - 15'-0" STICKS
HOIST 5/8" o} 65';
BOOM HOIST | 5/8" 0 | 120
4 Part
TRIP 5/16" @ | 33

PULL SHOVEL

BOOM HOIST | 5/8" X 75!
DIPPER
DIGGING 3/4" X 80!
JIB FRAME
HOIST 1/2" 0 30!
X 6 Str. - 19 Wire - Langlay - Flexitle seale constructlon,

. independent wire rope center.
0 6 Str. - 1¢ Wire - Iroproved plow steel - hemp center,

® 6 str. - 1C Wire - Plow steel - hemp center.
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PAGE 82 KOEHRING COMPANY

CABLE REEVING FOR VARIOUS OPERATIONS. (CONT'D.)

ar.

FIGURE 56
LOAD LIFTING CRANE (THREE PART LINE)

The load hoist cable 1s anchored to the left hand drum (A). Pass
the cable underneath the drum (A) and over the large left hand boom
point sheave (B); down and around hook block sheave (C); up and
around the large right hand boom point sheave (D) and down to hook
block where cable is anchored at (E).

DRAG CABILE:

Fasten the live end of the drag cable to the dragline bucket chain
at (D). Lead the drag cable through the dragline fairlead (E) and
underneath and around the right hand drum (F) where drag cable is
anchored to drum as shown. HQIST CABLE: Fasten the llve end of
the hoist cable to the dragline bucket bail chains at (0). Pass
the hoist cable over the large boom point sheave (B) (use 1left
hand sheave if there are two large ones at boom point). Then lead
the cable down toand under the left hand drum (A) where the cable
is anchored with a wedge socket as shown. DUMP CABIE: Dead end
cable at bucket ball (G), pass under and over flie!/bell sheave (H)
and attach to dragline bucket chain at||{D):
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PAGE 84 KOEHRING COMPANY

CABLE REEVING FOR VARIOUS OPERATIONS. (CONT'D.)
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FIGQURE 59
PILE DRIVER

Fasten one end of the hammer hoist cable to the hammer at (D)
then lead the cable over the large left hand boom point sheave
(B) and down to and under the left hand drum (A) where it 1is an-
chored with a wedge socket as shown. When statlionary leads, as
shown, are used, cable from ths right hand drum (E) and over the
large right hand boom point sheave %C) can be used to 1lift piling
into place under the hammer (D). For swinging leads - not 1llus-
trated - fasten one end of the hoist cable to the leads, then pass
the cable over the large right hand boom point sheave (C) and down
to and under the right hand drum (E) where 1t is anchored with
wedge socket.
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OPERATION SECTION PAGE 89

OPERATING ADJUSTMENTS (CONT'D.)

FRICTION CLUTCH ADJUSTMENTS (See Filgure 63):

The swing and trsction clutches, both drum clutches and the boom
hoist clutch are sirilsrly constructed and all are adjusted in the
following mamner:

Disengage all clutches, including the engine clutch. To tighten
the clutch band, loosen the lock nut ( A ) and turn the adjusting
nut ( B } out toward the end of the eye bolt as far as is necess-
ary for proper clutch operation. Tighten lock nut ( A ). NEVER
set clutches so tight thst they will not back-lock. A clutch
that 1s too tight does not pull any better than one that is too
loose and, furthermore, when a clutch 1s elther too tight or too
loose, the lining will burn and thus Impair the efflclency of
the clutch as well as shorten the 1life of the lining. Check the
band carrier screws ( C ) and set them to a clesrance of 1/32"
between the screws and the clutch band WHEN THE CLUTCH IS ENGAGED.
Be sure the lock nut on screw ( D ) 1s tightened after clearance
adjustment 1s made.

Check the back-lock of the clutch. Set the back-lock adjusting
screws ( E ) to provide a minimum amount of back-lock just enough
to keep the clutch engaged.

To Increase the amount of besck-lock of the clutech, screw out on
adjJusting screws ( E ). To decrease back-lock screw in on ad-
Justing screws ( E ). Both screws should be adjusted equally
after which lock nuts must be securely tightened. The clutch
wlll disengage 1tself when it does not have enough back-lock; hard
to engage when 1t has too much.

When the clutch band linings are new or until they are smoothed
down and properly seated, several clearance and back-lock ad-
Justments might be required after which these adjustments should
be made at regular intervals.

DRUM BRAKE ADJUSTMENTS (See Figure 63):
Both drum brakes and the boom hoist brake are of similer construc-
tion and are adjusted in the following manner:

Release all brake pedals. Be sure boom ratchet safety pawl 1s
engaged (Lever No. 10 forward-see Page 42); 1ift brake pedal B-2
as high as 1t will go and place under it a block of wood or some
other substantlal support to hold the pedal up. To adjust the
brake bands, pull out lock pin (F) and turn the adjusting nuts
(G) and (H) up until the brake holds the required load. Turn lock
nut (H) down against the casting and draw it tight. Replace lock
pin (F). After boom hoist drum brake adjustment 1s made, be sure
to remove support from under brake pedal B-2. Drum brakes should
not be operated any tighter than necessary to hold the required
loads. Check brake bands after adjusting to be sure they are re-
leasing properly. If they drag, proper release is obtalned by
adjusting bolt (J) and spring (K).

NOTE: When braske 1s set clearance must be malntained at point (L).
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PAGE 94 KOEHRING COMPANY

LOCATION OF LIGHTS (For detalls see Parts Section)
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FIGURE 70



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|PY//:d1lY / LIND O%:TT L1-90-ET0Z UO pajeidusn



PAGE 96 KOEHRING COMPANY

EQUIPMENT CHANGES FOR VARIOUS OPERATIONS (CONT'D.)

LIFTING CRAXE:

Both drum laggings on the 1ifting crane main drum shaft are of
the same large diareter. The narrow lageing 1s placed at the left
and the wilde lagglng at the right. If only one drum 1s used, only
one large diameter sheave 1s needed at the toom point. If both
druams are used for load 1ifting, two large dlameter sheaves are
needed at the hoom point. If the crane should be equlpped with a
failrlead for dragline work or an auxillary front drum for plle
driving work, 1t 1s not necessary to remove these two parts for
11fting crane work.

CLAMSHELL CRANE:

Roth drum laggings on the clamshell crane main drum shaft are of
the same large diesmeter so that both the 1liftinc cable =nd the
closing cable wind on the drum at the s-=me speed. The rarrow lag-
ging 1s placed at the left end the wlde lagring ot the right. Two
large dlameter sheaves are needed at the boom point, and a tag-
line drum attachment rust be installed on the toom to operate the
tagline or catle which prevents the clamshell from twisting around
during holsting and lowerlnc operations. If the clamshell crane
sho1d be equipped with a falrlead for dragline work ¢or an auxillsry
front drum for pile driving, 1t 1s not necessary to remove these
two parts for clamshell crane work.

DRAGLINE CRANE:

The left hand drum lagging on the dragline main drum shaft 1s used
for holsting the bucket and 1s of large dismeter. The right hand
drum lagging used for dragging the bucket 1s of small diameter.
A dragline failrlead used to gulde the drag cable to the drag drum
1s bolted at the place provided for it at the front-center of the
turntable. Only one large dlameter sheave 1s needed at the boom
polnt for the holst cable.

PIIE DRIVER:

Both drum laggings on the plle driver main drum shaft are the same
as used for the 1lifting crane. However, 1f the machine is already
equipped as a dragline with one large diameter drum lagging and
one small dlameter drum lagging on the main drum shaft, no changes
of lagging wlll te necessary as the plle driver attachment can be
operated satlsfactcrlly with the dragline drum laggings. If fair-
lead or tagline or both are attached to the machine, 1t will not
be necessary to remove them. Two large dlameter sheaves are re-
quired at the boom point.



OPERATION SECTION PAGE 97

CHANGING BOOMS FOR VARIOUS TYPES OF OPERATIONS

Following are the types of booms or front end attachments required
for the various combinations to which the Koehring crane can be
converted:

COMBINATION FRONT END ATTACHMENT

CRANE Crane boom with two large point sheaves

CIAMSHELL Crane boom with two large polnt sheaves and tagllne
DRAGLINE Crane boom with two large polnt sheaves and falirlead

PILE DRIVER | Crane boom wlth two large polnt sheaves and auxll-
iary front drum.

PULL SHOVEL | Jib frame and boom, bucket arm and bucket.
SHOVEL Shovel boom, dlpper sticks and dipper.

To save time and heavy lifting, it 1s advisable to bulld a crib
of timbers upon which the front end attachment to be installed on
the machine should be placed. (See P11 es 75 and 76 below aad
Figure 77 on Page 98.) The cribbing shouldbe high enough to place
the boum foot of the attachment at the same helght as the boom
foot pins on the turntabdble. The attachment to be placed on the
cribbing should be handled by the attachment already on the machine.
Another crib should be built for the storage of the attachment to
be taken off the machine. The distance between cribs should not
be too great as the machine is not designed to travel more than a
short distance without a boom or front end attachment. Boom or
attachment changes should be made on level groungd.

STORING CRANE, DRAGLINE AND PILE DRIVER BOOMS ON CRIBBING

FIGUORE 75

Cribbing as 1llustrated above is made up of 12" x 12" timbers.
The distance (X) from the ground to boom foot should be approx-
imately 5'-3",

STORING PULL SHOVEL ATTACHMENT ON CRIBBING

FIGURE 76

Cribbing as 1llustrated above is made up of 12" x 12" timbers (C),
8" x 8" timbers (B) and 6" x 6" timbers (A). The distance (X)
from the ground to boom foot should be approximetely 5'-3".
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PAGE 104 KOEHRING COMPANY

REMOVING SHOVEL ATTACHMENT
(Refer to "Storing Shovel Attachment on Cribbing, "Page 98)

If the shovel attachment is to be removed but not transported to
another location for storage, it can be removed without disassem-
bling the attachment. To remove, line up the turntable with the
crawlers and lower shovel boom to an angle of approxlimately 30
degrees. Crowd the dipper ocut to the end of the dipper stlcks
and hold the dipper about 12" from the ground. Place two short
timbers (A) on the ground direotly under the dipper and about
18" apart. Lower the dipper to the timbers sc that latch plate
of the dipper 1s between the two timbers (A). Place a short
timber (B) across the top of the dipper sticks wunder the boom,
then lower the boom to the timber. This timber should be so 1lo-
cated that 1t prevents the boom polnt sheaves from resting
on the dipper sheave block. Build a substantial crib, as 11-
lustrated, under the boom near the boom foot with just enough
clearance between boom and cribbing to permit the lnsertion of
wooden wedges which are then driven in far enough to take the
welght of the boom off the boom foot pins. Remove the dipper
holst cable, the boom holst cable and the dipper trip cable from
the machine. Lubricate cables, wind them in rolls and store with
attachment. Remove the crowd chaln from the crowd drum and place
1t on top of the boom securing it to the boom with wire. Remove
boom foot pins and back the machine away from the boom. Drive
the machine tothe attachment tobe used and which should be stored
on cribbing as 1llustrated on page 97. Remove the reversing or
racking-in chain from the boom holst and load holst shafts; remove
the tapered lagging and the double sprocket lagging from the holst
drums and store all of these accessorles with the shovel attachment.
The dipper trip unit can remain on the machine unless 1t 1s tc be
used on another machine not equipped with a dipper trip. If the
shovel attachment 1s to be removed for transportation to another
location, 1t should b e disassembled as followst Line up the turn
table with the crawlers; set the boom at an angle of sapproximately
40 degrees; crowd the dipper out to approximately 18" from the end
of the dipper sticks, then lower the dipper to the ground. Unfasten
the dead end of the holst cable at the d ipper and pull the cable
out of the dipper block sheave. With this free end of the cable
make a loop around the dipper sticks Just ahead of the rack teeth
and fasten cable wlith clamps. Remove dipper trip cable. Remove
the stops at thé rear end of the dipper sticks. Wind the hoist
cable untll all slack 18 removed from the cable. Release the crowd
brake. Back the machline away from the dipper, crowding out the
dipper sticks until the sticks are free of the crowd pinions. Lower
the sticks with the holst brake. Replace stops on ends of dipper
sticks. Remove the holst cable from the dipper sticks and from
the holst drum on the machine. Lower the boom to cribbing which
has been bullt high enough to permit easy removel of boom foot pins.
Remove the boom holst cable. Part the crowd chalns and lay the
ends of the chains on top of the boom then fasten with wire. Re-
move boom foot pins and back machine away from the boom.
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OPERATION OF BOOM HOIST AND RACKING-IN LEVER NO. 9
(For Shovel Operatlon Only - Page 42)

Lever No. 9 1s not furnished with a machine shipped from the fac-
tory for use as a crane only. This lever shifts a jaw clutch on
the boom holst shaft. When pushed away from the operator to
latched position, the Jjaw clutch on the boom holst shaft engages
the boom hoist drum, then by pushing forward on lever No. 4, the
boom ralses. When lever No. S8 1s pulled toward the operator to
latched position, the Jaw clutch on the boom holst shaft engages
with the racking-1n sprocket, they by pushing forward on lever No.
4, the dipper sticks wlll rack-in. To shift lever No. 9, have
lever No. 4 in neutral position (engine clutch engaged by pull-
ing lever No. 1 up); push lever No. @ for boom holst engagement
and pull lever No. 9 for racking-in engagement. If lever No. 9
does not latch 1n notch for selected operation, keep pressure on
it while lever No. 4 1s pushed forward then back to neutral to
line up the clutch jaws for engagement. The beginner wi1lll find
it easler to shift lever No. 9 with the engline ldling. Do not
operate unless lever No. 9 1s latched In selected position. Be
sure boom safety ratchet pawl 1s engaged - lever No. 10 forward
- before shifting from boom holst to racking-in operation. When
operating as a crane, 1lever No. 9 should be In boom holst posi-
tion all the time. The crowd and racking-in boom heclst lever No.
9 operates two friction clutches for three operations, two of which
operations are selected by lever jo. 9, Pulling lever No. 4 back
from neutral engages the right hand drumor crowd clutch and crowds
dipper sticks out. Pushing lever lo. 4 forward from neutral en-
gages the clutch on the boom holst shaft and transmits power through
the sliding jaw clutch operated by lever No. 9 to engage the boom
holst drum to ralse the boom or to engage the reversing sprocket
on the boom holst shaft to rack-in the dilpper sticks. The
reversing sprocket 18 connected to the crowd drum with a roller
chain which reverses the crowd drum to rack-in the dipper sticks.
To select boom hoist or rack-in operation, see description of
lever No. 10, Page (52). To operate lever No. 4 in crane work,
see Page (47).

MOUNTING PULL SHOVEL ATTACHMENT

Pull shovel attachment should be placed on cribbing as 1llus-
trated on Page 97. If crane or shovel 1s to be ccnverted to pull
shovel, remcove crane or shovel attachments and lagging as described
on pages (98) and (104). If dragline 1s to be converted to a pull
shovel, remove only the dragline fairlead by taking out six bolts
(A) as shown InFlgure 78, Page 99. Pull shovel operatlon requires
the same drum lagging as a dragline - large diameter lagging on the
left hand drum and small diameter laggling on the right hand drum.
If ashovel 1s to be converted to a pull shovel, standard dragline
laggings must replace the shovel laggings removed. If a 1ifting
crane 1s to be converted to a pull shovel, keep the large diameter
lagging on the left hand drum but replace the right hand lseecing
with the small dragline lagging.
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OPERATING ADJUSTMENTS FOR PULL SHOVEL

Machine operating adjust-
ments are the same as de-

scribed under "Operatin%
O © Adjustments", Pages (87
< to (93). If a shovel has

been changed to a pull
shovel, the drag clutch
should be set to back-lock
by screwing out on adjust-
ing screw (E), Figure (63),
Page (88). The angle of
the dipper, iIn its relation
to the dipper arm, can be
adjusted by moving the
dipper adjusting 1link
Figure 90, up or down on
the dipper arm. To adjJust
the angle, 1line up the
turntable with the crawl-
ers then lower the dipper
to the ground. Release
the holst and drag brakes
to allow a generous amount
of slack 1in the cebles.
Remove 1ink pin (A) and,
with dipper on the ground,
travel the machine back-
ward or forward-depending
upon the adjustment deaired
- until the pin (A) canbe
inserted into the select-
ed hole. To remove pull
shovel attachment, line up
the turntable with the
crawlers; extend the dip-
per arm out as far as 1t
will go then lower the boom
to position on two cribs
as showmm 1n Figure 76,
Page 97. Remove the holst
and pull cables. Remove
the boom foot pins then
back the machine about one
foot away from the boom.
Place soms blocking on top
of the boom near the dip-
per erm and some 4" x 4"
FIGURE 90 or similar timbers near
the foot of the boom as
shown on page 97. Lower
the Jib frame to this
blocking and timbers, then
remove jib frame mounting
pins and Jib frame cable.
Back machine away from jib
frame.
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CAUTION: When unloading machine less attachment as above always

face machlne as shown with welght in rear to avoid tipping.

FIGURE 92

e v e ]

P = S
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Suggested method of attachingboomafter unloading machine from car.

FIGURE 93

Proper method of unloading machine with assembled attachment.

FIGURE 94
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STORAGE

FOR SEORT PERICD:
If possible, move machine under cover. Run machine up on blocking,
and if shovel attachment 1s on machine, lower dipper to blocking.

Clean crawlers and dipper thoroughly. Release tension from all
cables. Grease all bearings, geers, etc. thoroughly enough to be
sure all surfaces are coated to prevent rust. Grease 2l1ll drum

barrels being sure that surfaces under cables are coated. Grease
all cables thoroughly. Install metal shields as provided with each
machine, over windows. If shlelds are lost use boards. Set all
brakes.

FOR FOUR MONTHES OR LONGER:

If storage 1s to be longer than four months, follow above instruc-
tions, and in addition replace paint which has worn off and ex-
poses metal. Thoroughly clean and palnt crawlers, crawler frames

and dipper. Block crawlers at each end to prevent movement, and
drive wooden wedges under each side of the two front turntable
rollers to prevent swinglng. Remove all clutch and brake bands

and coat friction surfaces thoroughly with a rust preventative.
CAUTION: Grease must be cleaned thoroughly from friction surfaces
before replacing bands for operating use. For care of englne and
englne accessorles durlng storage, see Englne Section.

For further instructions refer to tentative technical manual TM5-
9715 Preparation of Corps of Engineers Equipment for Storage 1s-
sued by Engineer Fleld Maintenance O0ffice, P. 0. Box 1679,
Columbus, Ohlo.

SHIPMENT - DOMESTIC

NOTE--Working weights which should be used for fleld
shipping welghts are glven in the specifications
on Page 25. Overall lengths, helghts, widths are
shown in the specifications on Pages 28 to 36.

TO SEIP BY RAIL: ‘

Order a flat car (42' or longer) having a capacity of 60,000 pounds
or more. Machine and accessory equipment should be 1loaded and
blocked as shown in 1llustrations on Page (111). Block car to pre-
vent movement while loading. If platform loading facilitles are
not avallable, bulld a ramp from end of car to ground as illustrat-
ed on Page 109. The same type of ramp 1s necessary for slde load-
ing. Propel machine up ramp with the front end first, crawler
drive chalns to the rear and on to the car. Spot the machine ss
nearly as possible over the center of one flat car truck on center
line of car at elther end of the cesr. Rlock machine ss illustrated.
Using the boom of the machine, load other attaechments or accessorles
over the other flat car truck todistribute or balance load, leav-
ing space on the car to place crane boom after disessembly of boom
or to lower and block shovel or pull shovel attachment. Check to
be sure all machine ©brakes are set against swing, propelling or
hoisting. Drain radistor and gasoline tank. Close cab and lock
windows and doors, covering windows withmetsl shields provided for
the purpose. CAUTICN! Be sure all blocklng 1s secure and adequate
to prevent any movement of load.

TO SHIP BY TRAIILER:

For short hauls or cross country hauls where railroads are not
avallable, 1t wlll be necessary to shlip by traller. Manu-
facturers of trallers especlally built for thls purpose usually
provide lnstructions for loading of equlpment. If trailer 1is
of ordinary flat bed, stationary axle type, 1t will be necessery
to securely block trailer. Bulld a ramp of two 3" x 18" boards 16




Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00€T¥ZEQ TIN/L20Z/ARU dIpURY’|pY//:d1ly / LIND 8G:0T L1-90-ET0T UO pajeidusn



PAGE 112 KOEHRING COMPANY

feet long supported by blocks from the ground to the trailer bed,
then travel machine up ramponto the traller the same as for flat
car loading.

NOTE: For export shipment refer to tentative technical manual TM5-
9711 Instructions for Preparation of Carps of Engineers Equipment
for export, 1ssued by the Engineer Fleld Malntenance Office P. O.
Box 1674, Columbus, Ohilo.

IMPORTANT SUGGESTIONS

Keep machine clean. Dirt not only serves as a good cutting
compound, when mixed with water or grease, to ruln bearings but
also hides trouble in the making. A clean machine 1s easily and
quickly iInspected and 1s the mark of a good operator.

LUBRICATE REGULARLY ACCORDIMG TO INSTRUCTIONS:

Keep gasoline, lubricants and water for radlator clesn. In-
spect machine regularly every six shifts and tighten loose bolts.
If cracks appear in heavy castings as a result of hard service,
weld promptly to avoid serlous breakdowns.

IN CRANE OPERATION:

Be sure footing 1s solid. Keep crawlers a little high on the
load side. Do not exceed rated capacitles. (See Page 29). Keep
brakes and clutches in proper adjustment. Be careful when pro-
pelling machine with boomat high angle. Better tractlion 1s assured
in soft going if the load is carried behind. When travelling with
a suspended load, snub the load to the machine to prevent load from
swaying. Be sure that all loads are properly secured before 1lift-
ing - especially with boom close to vertical as sudden release of
load might throw boom back over the cab. Always use proper cable
lengths to prevent overwinding and excesslve wear.

IN SHOVEL OPERATIONG

Never "sweep" or swing shovel dipper sldeways 1In cuts to level
off. It 18 a qulck way to bend stlcks. Do not start swing mo-
tion of shovel until dipper is clear of bank. Avoid striking
bumpers under shovel boom. If in time the armor support becomes
badly bent or wood filler decays or becomes worn to about 1/2 of
original thickness, support and wood filler should be replaced.
Never leave machine in deep cut or plt or on stream side of a dam
or levee overnight or any other time when not in operation. Flash
floods or heavy rains may fill such low places. Keep dipper teeth
sharp and fi111 the dipper at every pass. Take & relatively thin
8lice at a cut in hard digging so that the dipper hoists through
the bank fast and easlly. In soft digging it 1s not necessary to
pull dipper through full length of bank to f1ll. In high banks of
soft digging take top passes first. Move up and clean up cut and
loosen hard materlal whille waltling for trucks.

IN DRAGLINE OPERATION:

Keeplng bucket teeth sharp and bullt up to proper slze increases
digging speed and prevents wear on bucket 1lip. Holst bucket from
digging as soon as 1t is fillled. P1ling dirt under boom foot by
dragging full bucket too far 1s wasted time - wears drag cable.
Inspect drag chalins regularly, paylng particulsr attention to end
links which are subjected to greatest wear. Chain 1ife can often
be iIncreased by reversal end-for-end and also top-for-bottom. DO
NOT PULL DRAG CABLE SOCKET INTO FAIRLEAD. Keep falrlead sheaves
and bearings well lubricated.
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WAR DEPARTMENT - CORPS OF ENGINEERS
PREVENTIVE MAINTENANCE GUIDE

FOR USE WITH T. M. AND LUBRICATION GUIDES
(1054) (1054A) (1054B)
EXCAVATOR, POWERED, GASOLINE, 3/4
CUBIC YARD, KOEHRING MODFL 304.

PREVENTIVYE MAINTENANCE IS THE SYSTEMATIC
APPLICATION OF COMMON SENSE MWASURES IN
"TAKING CARE OF WHAT YOU HAVE"

THE ECHELONS OF PREVENTIVE MAINTENANCE
(See Note 1)

FIRST ECHELON

Dally Preventlve Malntenance.
1. Before operation services.
2. Durling operation services.
3. After operation services.
By operators (or crew)

SECOND ECHELON

64 hour (weekly) maintenance service.

By company or slimilar unit.

256 hour (monthly), maintenance services.
By regiment, battallon or similar units.
Operators will assist unit mechsanlics.

TECHNICAL INSPECTIONS

By commanding officer or staff
representative.
Use Form W.D. A.G.0. 461-E

THE RESPONSIBILITY FOR THE PERFORMANCE OF PREVENTIVE MAINTENANCE
SERVICES RFSTS NOT ONLY WITH THE OPERATORS, BUT WITH THE %NTIRE
CHAIN OF COMMAND FROM THE SECTION CHIEF TO THE COMMANDING OFFICER.
AR 850-15.

DAILY BRWFORE OPERATION SERVICES

Purpose - To determine 1f condition of equipment has changed since
last operated. Water, o0ll or fuel may have leaked out. Ssbotage
may have been attempted or damage due t o weather, enemy fire or
collision may have occurred.

1, Examine machine for exterior damage, missing accessories or
slgns of tamperling. Look underneath for signs of water, oil
or fuel leaksagse. Check fuel tanks - see that they are full.
Check 01l level in englnes and coolant in radiator. Do not
111 radiator (when cold) to overflow - allow room for ex-
pansion.

2. Inspect reserve supplies of 01l and lubricants - see that
they are complete and emergency equipment, tools and spare
parts are Iin good condition and in place.
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[

11.

12.

13.

14.

If freezinghas occurred since last operation - See that track
1s free.

Check bucket. See that all pins and keeper pins are 1in place.
Check drag bucket chalns and clevis for broken or bedly worn
links.

Start Zngine. Be sure maln engine clutch lever 1s in re-
lease position (down position). Keep englne at moderate idling
speed. Do not race. After engine warms up oll pressure gaugse
should read 30 to 45 1lbs. If pressure drops below 10, stop

encine. Locate and correct trouble.

While engine 1dles at moderate speed to warm up, lubricate
with OF the following points: All pins on bucket and dipper,
latch keepers and lever, dipper trip control linkage, drag-
line tucket dump sheave, clutch shifter collsrs, and the crowd
chains.

With light pressure onrain engine clutch lever, start clutches
and gears turning. Be sure they turn easily. By dolng this,
any obstruction in the machlnery can be detected. With every-
thing clear, snap snglne ciutch in.

Fefore starting operation test all clutchee and brekes.

Check oll pressure gauge agaln and frequently during opera-
tion.

Engcineer equipment is vital to the war effort. It 1s your
duty to take care of 1t. Remember - M"Battles are won by
machines that run”.

DAILY DURING OPZRATION SERVICES

This 1s an operator responciblliity -- to detect deficiencles
in opersatlon, unusual sounds, odors or other signs of out of
normal operation that would indicate trouble =ahead if not
corrected promptly. Report deficlencles that develop during
operation. Do not continue operation until breakdown occurs.

When moving machine for 1long distances 1lubricate horizontal
and vertical tractlon shafts, clutch shifter shoes, front
and rear tumblers and top and lower rollers every two hours.
Keep crawler drive chalins at reer of machine.

Stop Perlod in Mlddle of Shift.

This period 1s very important regaerding Jubrication. Follow
lubricatlon chsert closely. Lubricate a1l four (4) and eight
(8) hour points. Make certasln that all fittinge are open and
all bearlngs taking gresse. Replace broken or defective fit-
tings.

When making spot lubrication -- check machine for loose or
brcken tolts, broken strands in cables, worn or broken links
in chalns, pins, lock pins, cracks in castings, and worn brake
and clutch linings.

Check engine radlator. Check crankcase o1l level -- f111 to
full mark.
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15.

16.

17.

18.
19,

20.

21.

22.

23.
24.

DON ' TS

Don't leave englne clutch engaged when engine is stopped, or
when leaving operator's seat.

Don't ride foot brakes when clutches are engaged.

Don't travel with machine when carrying close-to-maximum load
with crane.

Don't pull boom too close to vertical, sudden release of load
may throw boom over cab.

Don't sweep the pit wlth bucket to level off.

Don't start swinging untll bucket 1s clear of pit.

Don't swing bucket over truck cab while loading.

Don't plle dirt in front of machlne when using dreg bucket.
Holst when bucket 1is full.

Don't lesve machine for extended period at edge of plt or
bank.

Don't lubricate swing gear while mschine 1s in operstion.

DATILY AFTZR OPERATION

The following dally after operstion services are to be per-
formed by the operator (or crew) lmrediately after the opera-
tion period snd daring continuous operation at 8-hour inter-
vals.

Clean machine. Inspect for broken or loose bolts.
Check sticks and boom for cracks.

Check dipper teeth. Turn over if partly worn. Renew 1f needed.
Check coolant 1in rsediator. The level sho1ld be at or near
overflow when hot. If contaminated with oll, rust or dirt,
it should be changed. Check antl-freegze value when using.
Check crankcase 01l level. F111 to full mark.

Remove alr cleaner o0il bowl - clean and refi1ll with OE.

F111 fuel tank now. Use only clean fuel. Clean carburetor

fuel screen and the sediment bulb on the fuel pump. Exemine
fuel system piping for leaks and loose connections.

Check fan belt for tension (3/4 inch slack). Check water
pump and radlator for leaks. Examine =l1l wirilng - see that
connectlons are tight, wires clean and not damaged..

Lubricate all four (4) hour points. If swing gear, top of
sticks or rack pinions show bare spots, cover with CW.

If llght plant 1s operated, check daily.

Avold danger of heavy rain or flash floods by moving machine
from deep pit. Place crawlers on firm footing, 1f necessary
use rocks, brush or planking. (Follow this closely in freez-
ing weather). Place bucket on ground - engage swing and
traction braekes - set foot brakes and leave s1ll clutches in
neutzal position. C(Close all doors and covers. See Notes 2
and 4. ’
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25.

26.

27.

28.

29.

30.
31.

32.

33,

37.

38'

39,

40.
41.
42.

Note:

64 HOUR OR WEEKLY MAINTEINANCE
INCLUDING ALL 8 HOUR P.M. SERVICES.

Check saddle block gibs. Make adjustment if more than 1/16
inch play.

Check crowd chain. Make adjustment with boom at 40° angle.

Check crawler drive chaln adjustment - 3/4 inch sag top and
bottom.

Check crawler adjustment - 3/4 to 1 Inch sag betwsen top.
rollers and tumblers. See that all roller shaft "7-bolts are
tight - replace if broken.

Check swing rollers for flat spots snd worn bushings.
Check boom foot pins and locking bolts for wear.

Check all reach rods, shifter yokes, linkage pins and cotter
pins located 1ncab and under carbody for weer and damage
lubricate with OE.

Check conditlion of all cables. Replace if badly worn or
strands broken. Lubricate thoroughly with CW, except drag
cable.

Check maln engine clutch adjustment - tighten at first sign
of slippling.

Check all operating clutches and brele tends for wesr ond
adjustment. Renew lining when worn flush with rivets.

Check o1l level 1n geer cases. Add oll If requlred.

Chenge o0il 1n engine crankcase. Check oil fillter, remove
sludge. Change element 1f required. Tubricate all 4 to 64
hour points. (Refer Lubricstion guide.)

Clean battery with brush and dampened cloth - apply thin
film of CG over terminals - check solution with good hydro-
meter - add distilled water i1f required - keep air vent holes

in caps open.
Kohler Light Plant.

Check crankcase 01l level - must be up to filler plug open-
ing. (Drain and change o1l every 64 hours of operation).

Clean fuel pump bowl -~ check fuel 1lines and connections for
leaks.

Stasrt engine and check lights and wiring.
Clean and refill sair cleaner cup with OE.
Check and clean commutator and brushes.
On new equipment, at first 64 hour check, second echelon

will tighten all bolts and capscrews 1ncluding engine
cylinder heads.
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43.

44.

45'

46.

47.

48.
49.

50.

51.

Note

Note

Note

Note

256 HOUR MAINTENANCE -(INCLUDING
ALL 8 HOUR AND 64 HOUR P. M. MAINTENANCE
SERVICES) .

Check steering clutch adjustment - see that each clutch re-
leagses and engages brake.

Drain radistor. Flush snd reflll.

Rerove and clean spark plugs - replace i1f broken or damag-
ed. Adjust points to .025 1nch.

Check valve tappet adjJustment - clearance should be .010 inch
for intake and .012 1inch for exhaust valves when engine lis
hot.

Lubricate clutch pilot bearing.

Check distributor points. Adjust to .018"., Add two or three
drops of OE to wlck beneath rotor.

Check and adjust governor and carburetor shafts and link ball
Joints. Lubricate with few drops of 0%.

Check stsrter and generator commutstor and brushes for wear
or surplus oil deposit on commutator. Clean commutator with
#00 sand paper if required.

Every 512 hours remove crsnkcase o0il pan - wnash out sludge
- clean o1l pump screen. Have thlrd echelon motor check.

l. The dally preventlive malntenance servlices are so im-
portant that they should be performred as a matter of
regular routine, and never be entirely omitted, even
In extreme tactlical situatlons.

2. Sign the P. M. car3j record and note repairs made today.

5. Zngineer equipment or attachments to be stored, or other-
wilse out of service for more than 30 days will be processed
and protected 1n accordance with P. M. manual "Storage of
Engineer Equipment”.

4. Report to section chiefs at once any worn or damaged
parts requlring replacement or repair.
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NOTES
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PAGE 119

INDEX - MAINTENANCE SECTION

"A" Prameeccssssccccccscssseslb?
Bands, Brake.ececeescesccccsess 130
Bands, ClutChececesesscoaseseesll8
Bands, Reliningeececececeeseasl3dO

Booms
Clamshell.eeeeccscceoncecanel?l
Cr&ne...l..i.....'l'..00000172
Draglin@eeeccescesseeeneessl2
Plle Drivereececesccscsesaess172

Brake BandS.ecccsscsscsscsessld0
Bronze BushingS.:eececescecsesl60
05 - 1 J I {15
Carbody Parts Named..e.......127
Case, Reduction.iesesseeeess.-208

Chains
Crowd. coecevsvssscensass seealOB
Power Transmission.eeecees..197
RACK=INeeeesresoscarsssaeesal9B
Reduction... ceees198
Traction Drive.ec.iseececeesaa198

Clutch BandS.ssecesescesecse 128
Crane HOOKecsoeooooosseossessl69
Crawler ShoO€S.eceeececccceesss 159
Dowel InstructionSececececs.es163
Dragline Fairleade..ccceceeeslTS
Englne Sprocket..............208
Front Crawler Tumblerse.ec.es.157
Gear Case, MBlN.cscseceossseseldl
Grease GUNeecsessssssesesesssec0b
Handling Heavy PartS..cccee..203
Lagging, Main Drumeseceececsos. 141l

Ieft Hand Traction
Brake Band.ll.l'...l.......lsg

Lower Crawler Rollerseessess.l55
Main Gear Case...............131

Pull Shovel Attachment
Dippertolo'Oo..'.n..oa..o..lgo
Shovel AdaptOrecccceccsessel96
Shovel Ar‘m.............-...lgo
shovel Boom......l.....‘.l.lgs

Pull Shovel Attachment,
Shovel Jib Froameececececees«196

Rear Crawler Tumblers.......158

Reduc tlion CaS@.ceeeeeasss...208

Reductlion Chain.ceeveeeeee., 198

Rellning Bands.eseeeeessesos 130
Right Hand Traction
Brake Bandeeceecesscecesessldl

Shafts
Boom HOiSt.-.i-...........lSS
Lower TractioNeieeeseseeess 150
Lower Traction
(I1lustrated)esseeseessalbl
Main Drum (Illustrated)...138
Main I)P‘ml.'..'....."....'lsg
Swing and Tractione...e...132
Swing and Traction
Bevel GE8T ¢ees0eose . 142
TWO Speed GeAreeseeessesssl44
Vertlcal Swinge.eeso...146,147
Vertical Traction.....l46,140

Shovel Attachment
Bumper Plat@ececscccccesss 186
DIpPOr e ceeeeososescnssnesasl?8
Dipper Adjusting Links....173
Dipper BacK.ceoseseoneoea s lB3
Dippel’ DOOI‘....D.......o.eISS
Dipper Fronteecceecsceesses 178
Dipper LatCheseccseaceacseal?8
Dipper Latch Mechanism,...182
Dipper Sheave BloCKesoeos.183
Dipper StickS.ecescesesesslBs
Dipper Teeth......o......-lva
Idler SprocketSeecseecseoesl188
Point SheaveSeeeeoeeaos...187
Saddle BloCKSeeseooesssoosl86
Shipper Shaft.eeeeesesesss186
Shovel BOOMeeseecnnsosoneslBS

Stationary Idler
SpProcketeecececcceesoces B8

Sprocket, Englnese..eve.....,.208
Swing Pinlon...eeceecceanessldd

TaglinO.ceccecesccasasenseaal?O
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MCDEL 304

LCCATION CF
BEARIIIC
Crawler-Unper
Idler Roller
Shaft

Crawler - Lower
Roller

Lewer Tracticon
Shai't

Carbody ¢ Lewer
Traction Drive
Surocket
Turntahle Roll-
ers

"A' Frare
Sheaves

Clutch Dush-
Inrs

Dipper Trip
Shaft

Sheave for Trilp
Cperating Cable

Rotating Drag-
line Fairlead

Falrlead Gulde
Roller

Rotating Frame

Clamé Crane Boom

Point Sheaves
Boom Polnt Sus-
pension Sheaves

Pragline Boom
Pcint Sheave

Boom Suspension
Sheave Housing

TYPE ¢ SIZ=

Bronze Bushing
Xh-26

Bronze Rushing
YA-32
Bronze Bushing
YA- 60
Eronze Bushing
YA-178 and YA79
Bronze Bushing
XA- 53

2ronze 2Rushing
XA- 149

Bronze Bushing
YA-247

Bronze Bushing
Xa-224

Bronze Bushing
XA-347

Bronze Rushing
XA-353

New Departure
#7209

New Departure
#1209

New Departure
#7207

Bronze Bushing
XA-1318
Bronze Bushing
XA-1346
Roller Bearing
XA-1481

New Departure
Balls XA-1482

Timken Roller BErg.

14137-14274
XA-1403

Bronze Bushing
XA-1479

Bronze Bushlng
XA-912
Bronze Bushing
XA-889
Bronze Bushing
XA-912

Bronze Bushing
XA-889

- EXCAVATOR BTARING TOLERANCES

HCUSIMG OR

RETATINER BCRE

TOLERANCTS
SHAFT
.011 Loose .002
.016 Loose .006
.010 Loose . 004
.01¢ Loose . 00€E
.010 Loose . 000
.015 Loose . 003
.013 Loose . 002
.016 Loose . 006
.010 Loose . 0G0
.016 Loose . 007
.01C Loose . 003
.015 Lcose . 006
.010 Loose . 002
.16 Loose . 006
.008 Loose .002
.012 Loose . 008%
008 Loose . 002
.012 Loose . 004
.00€ Loose .001
.010 Loose .0C5
.0001 Loose . 0002
. 0008 Loose . 0014
.0001 Loose . 0002
.0008 Loose .0014
.0001 Loose . 0002
. 0008 Loose .0010
.012 Loose . 001
.008 Loose .003
.007 Loose . 004
.010 Loose . 007
.000 Loose .000
.005 Loose . 005
.000 Loose .000
.005 Loose . 005
.0005 Loose .0005
.0030 Loose . 0030
. 005 Loose .008
.011 Loose .013
.010 Loose . 002
.015 . Loose . 006
.011 Loose . 002
.017 Loose . 006
.010 Loose . 002
.015 Loose .006
.011 Loose . 002
.C017 Loose . 006

Tight
Tight

Tight
Tight
Loose
Loose
Tight
Tight
Lcose
Loose

Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Loose
Tight
Loose
Tight
Loose
Tight
Tight
Tight
Tight
Loose
Loose
Loose
Loose

Tight
Tight

Loose
Loose

Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
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MODEL 304 - EXCAVATOR BEARING TCLERANCES
TOLERANCES
LOCATIO! OF TYPE & SIZE SHAFT HOUSING OR
BEARIVNG RETAINER BORE
Swing & Tract- Fafnir .C001 Loose .0020 Loose
ion Shaft #215WD .0011+ Tight .0002 Tight
Fafnlr .0001 Loose .0020 Loose
#120WD-2N .0014+ Tight .0002 Tight
Fafnilr .0001 Loose ,.0020 Loose
#120W-2 .0014+ Loose .0002 Tight
Fafnir .0001 Loose ,0020 Loose
#315-Vi .0011+ Tight .0002 Tight
Boom Holst Bronze Bushing 013 Loose .006 Tight
Shaft XA-279 0177 Loose 002 Tight
Bronze Bushing .012 Loose .007 Tight
XA-281 .018& Loose .003  Ticht
Bronze Bushing .012 Loose ,006 Tight
XA-292 .015 Loose .002 Tight
Fafnir .0010 Loose .0005 Loose
#7215 .0001+ Tight .0013 Tirht
Fafnir .0001 Loose .0018 Loose
#220W .C014+ Tight ,0002 Loose
Fafnir . 0008 Loose .0003 Loose
#7310 .0001+ Tight .0013+ Tight
Iwo Speed Hyatt .0015 Loose ,0023 Loose
Shaft #CD21l .0002  Loose ,0005 Loose
Hyatt . 0015 Loose .0023 Loose
#Cw211 .0002 Loose .0005 Loose
Main Drum Fafnir . 0001 Loose .0020 Loose
Shaft #215W .0011 Tizht .0002 Tight
Fafnir .0C01 Loese .0020 Loose
#120WD-2N .0014+ Tight 0002+ Tight
Fafnir . 0001 Loose ,0020 Loose
#122WD-2N .0014+ Tight .0002+ Tirht
Fafnir .C001 Loose ,0018 Loose
#218WD .00144+ Tight .00024 Tirht
Besel Gear Hyett . 0008 Loose .00024 Tight
Shaft #A1216TS .0006+ Tight ,0024+ Tight
Timken . 0010 Loose .001+ Tight
#462-453X .0005+ Tight .003+ Tight
Swirg Shaft Bronze Bushing . 009 Loose .002 Tight
¥A-129 .012 Loose .006 Tirht
Bronze Bushing .012 Loose .002+ Tight
XA-192 .015 Loose ,0064 Tight
Brenze Bushine .012 Loose .0024 Tight
XA-161 .015 Loose .0064+ Tirht
Vertlcal Tract- Bronze Bushing .012 Loose ,0024 Tirht
lon Shaft XA-66 .015 Loose ,0064+ Tight
Bronze Bushing 025 Loose .007 Tirht
XA-162 . 020 Locse ,003 Ticht
Shovel Boom Ii- Bronze Dushing .010 Loose ,002 Ti-ht
ler Svprocke® XA-247 ,014 Locse ,006 Tight
Saddle ZBlock Bronze Bushing Q13 Loose ,002 Tisht
XAn121E 017 Loose ,006 Ticht
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MODEL 304 - EXCAVATOR BEARING TOLERANCES

LOCATION OF
BEARING

Shipper Shaft

Dipper Trilp
Sheaves
Shovel Boom
Point Sheaves

Dipper Stick

Dipper

Sheave Block

Dipper Hinge

Pull Shovel Jib
Frame Sheaves

Pull Shovel Dip-
per Arm Sheaves

Ten Ton Hook
Block

TYPE & SIZE

Spacer

XA-1216

Bronze Bushing
XA-1225

Bronze Bushing
XA-224

Bronze Bushing
XA-247 & XA1238
Bronze Bushing
XA-1196

Bronze Bushing
XA-1209
Bushing
XA- 1183
Bushing
XA-1175
Bushing
XA-1175
Bushing
XA-1253
Bushing
XA-1241
Bushing
XA-1166
Bushing
XA-247
Bushing
XA-1364
Bushing
XA- 1364
Bushin
XA-141
Bushing
XA-1414
Sleeve
XA-1398
Bushing
XA-1446
Bushing
XA-1441
Bushing
XA- 1364
Bushing
XA-1384
Bushting
XA-1388
Bushing
Xa-921
Rollway CT19

TOLERANCES
SHAFT

.002 Loose

.006 Loose

.004 ILoose .002
.008 Loose .004
.008 Loose .004
.012 Loose .005
+010 Loose . 003
.014 TLooss .006
1/16" Loose 1/32"
1/16" Loose 1/32"
.031 Loose .001
.03 Loose .008
.031 Loose .001
.093 Loose .008
.031 Loose .001
.093 Loose .008
1/8" Loose 1/16"
.003 Loose

.008 Loose

.031 Loose .001
093 Loose .001
.010 Loose .002
.014 TLoose . 006
.011 Loose .004
.015 Loose . 007
«011 Loose . 004
.015 Loose .007
.011 Loose . 002
.018 Loose . 005
.012 TLoose . 004
.016 Loose . 008
«031 Loose

.036 Loose

.010 Loose .00
.017 TLoose . 007
.011 Loosse . 003
.017 Loose .010
.014 Loose . 007
.013 Loose . 004
.031 Loose .Clé
.065 Loose L0501
.010 Loose .06
.012 Loose .008
.010 Loose D02
.015 Loose 004
.008 Loose

.015 Loose

HOUSING OR
RETAINER BORE

Loose
Loose
Tight
Tight
Tight
Tight

Loose
Loose

Tight
Tight
Tight
Tight
Tight
Tight
Loose

Loose
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tight
Tigh?
Tight
Tighkt

Tisht
Tizht
Tight
Tight
Tight
Tight
Loose
Loose
Tight
Tight
Tight
Tight
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THRUST WASHERS

PART NUMBER INSIDE OUTSIDE THICKNESS MATERIAL
DIAMETER DIAMETER
XA-40 3-1/2" 5-1/2" 1/8" Mild Steel
XA-24 1-3/4" 2-3/4" 1/8" Mild Steel
XA-107 1-1/4" 2-1/2" 3/8" Mild Steel
XA-87 an 3-11/16"  #16 Ga. Mild Steel
XA-121 2-21 /32" 5-1/4" 1/4" #64 Cast
Bronze
XA-124 13 /16" 2-7/8" 3/16" M11ld Steel
XA-123 13 /16" 2-7/8" 1/8" Mild Steel
XA-127 3-25-/32"  g" 1/an #64 Cast
(7/8"at lug) Bronze
XA-140 4-1/32" 6-1/2" 1/2" #64 cast
(3/4" at lug) Bronze
XA-142 4,000" .355 #64 Cast
4,005" 7-1/4" .340 Bronze
¥A-150 3-1/2" 6" 1/16" M1ld Steel
XA-151 3-1/2" o 1/8" Mild Steel
YA-152 3-1/2" 6" #21 Gca. Sheet Steel
XA-218 an 4-1/2" 3/16" Mild Steel
XA-918 2-7/32" 3-3/4" 3/8" #64 Cast
TOTE Bronze
Set Clutch RBand Release Screws 1/32" Clearance. (Tetween Screws

and Clutch band.)

Set Guide Bolts on Dipper Trip to 1/16" Clearance. (Between Bolts
and Clutch Band.)

All Lever Shafts in Drilled oles Have .002" to .,010" Loose Fit.

All Lever Shafts in Babbitted Bearings Have .007" to .010" Loose
Fit.

All Crawler Journal Pearings are Babbltted with a Tolerance of
1/32" Loose Fit on Diameter.

SHOVEL STICK AlD 30CH CLTARANCT
AYD SADDLE DBLOCK GI2 ADJUSTIHENT

1/4" Minimum Clearance between inside faces of sticks and outside
overall of boom including 3/C" pads on beth sides of boom.

Because of variatlons in the depnth of stick and racl: welded to-
gether the gib In the saddle bLlock 1is to te adjuste sc the stichk
clears at the deepest section. The varlation in some places mey
be 1/8" clearance.

FOR ALL BRCYZT BUSI™II"88) - 'DISRRAAT D STRIVWAGS,
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MAINTENANCE SECTION PAGE 131

TURNTABLE (UPPER DZCK) UNITS

Each shaft with all of 1ts operating parts is considered an assem-
bly and 1s so treated throughout thls sectlon of the manual. The
machine 1s so designed that one particular asserbly may be removed
without disturbling the other units. With proper operation, care,
lubrication and adjustment, 1t should not be necessary to remove
any of the assemblies untll after a long period of service when
the machine 1s glven a major overhauling.

O

| o]

| -

8
®
O
@)
®
O

=i N
S ———

Figure 111
MAIN GEAR CASE: (Figure 111).

The main gear case on the right hand side of the turntable houses
the vertical gears and acts as a side stand and bearing mounting
for the horizontal shafts. The case 1s split in two halves - up-
per and lower - ona line through the center of the bearing mount-
ings. The lower half of the case (1) is set in perfect alignment
and bolted to the turntable - these bolts (2) shouldbe kept tight.
The upper half of the case (3) 1s aligned with the lower half by
the bearing retalners (4) and two dowel pins (5) and is fastened
to the lower half by eight bolts and two capscrews.

TO REMOVE UPPER HALF OF MAIN GEAR CASE:

Remove control panel assembly (10) as a complete unit and lay to
one side. Remove bolts (6) and capscrews holding upper half to
lower half. Remove the cap screws (7) in each bearing retainer
flange in upper half and loosen the cap screws (8) in each bearing
retalner flange in the lower half of case. Ralse upper half with
bar or chisel and insert wooden wedges toallow space for gripping
with hands. Remove upper half - a two man 1ifting job. Be care-
ful of gasket (9).

TO INSPECT:

Check case for cracks and weld if necessary. Check bolts and cap-
screws for worn or damaged threads. Check gasket for damage and
if not in perfect condition, replace with new one.

TO REPLACE UPPER HALF OF GEAR CASE:

After thoroughly cleaning edges of upper and lower cases, replace
gasket, lining up holes in gasket with holes in lower case. Place
upper hslf of case 1n position on lower half and after lining ur
holes, Insert all capscrews and bolts in their proper places.
Tighten all bolts and capscrews evenly. NOTE - It 1s a good 1des
to go over these bolts and capscrews agzilnneltenr machlne has been
operated a few hours.
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PAGE 134 KOEHRING COMPANY

Do not lose the spacers (16) between the bearings in the clutch
drum pinion assembllies.

TO INSPECT:

Wash all parts with cleaning fluid. Inspect ball bearlngs for wear
or brcken balle and chipped races. 011 the bearings and wrap them
in clean ra;s cr paper untll they are ready to be installed again.
To check for a bent shaft, place shaft on "V" blocks and rotate 1it,
using a dial indlicator. Check swing drums for scoring and 1if in
bad condition, replace. {(The drum can be pressed off the bevel
pinion hub and a new drum pressed on.) Be sure all keys fit snugly.
See pare (121), Malntenance Section, for bearing tolerances.

TO ASSEMELE:

Coat the Inside of besring retalner with a film of white lead and
0il and nlace tesrinc (17) in position to te drlven into retainer
by poundin~ on the outer race of bearing with a brass driving rod.
Install spacer (16) and f1l1ll recess with WE grease. Put in bear-
inr (18) with grease shield to the outside, driving only on the
outer reces to aveld darmaginc crease shleld. Coat shaft (19) with
filrm of wnite leadand oll and place left hend clutch drum and pin-
lon asserbly on the shaft and nress or drive on the inner race of
the outer bearin~. 3e sure the Iinner bearing 1s tight agalinst the
shoulder on the shaft. After filins smooth any places in the clutch
spider ey (12Z) that way heve been demaged in removal, replace 1it.
Coat sh=aft and Inside of clutciy spider hub with white lead and oll
and put clutch spider (11) cn the shaft, beinr sure right and left
hand spiders are replaced in thelr correct locatlons and that they
are driven up tirht against bearinc (18). Put on lockwasher and
lock nuat (10) and clutch sleeve asserbly. Secure assembly with
rin (8). 1Install ri;ht hand clutch asserbly in the same manner.
Coat rlgcht hand end of shaft with white lead and oll; insert bear-
ing (20) in bearing retainer (21); place retalner and bearing on
shaft and drive them up against shculder, using a brass driving
rod on the inner race of the bearing. YOTE - Grease seal side of
the bearing should be toward the end of the shaft. 1Insert pinion
ey In risht hand end of shaft; coat shaft, key and inside of pin-
fon (22 with white lead and oill, then drive pinion (22) tight
a~alnst ball bearines (20). Put on keeper plste, 1lock nlate and
cagscrews. Draw carscrews up tight then tend the lock plate over
the capscrews.

Install bearing (23) inbearing retainer and put insnap ring (14),
shielded side of the bearing toward the snap ring. Coat the shaft
with white lead and oll; place bearing retainer on the shaft then
place spacer (5) against the bearing. Use brass driving rod to
drive the spacer and bearing on the shaft and agalnst shoulder.
Insert sprocket key (3) 1n left end cf shaft, coat end of shaft,
key and 1nslde of the sprocket hub with white lead and oil. Put
felt retalner (4) on the inside of sprocket hub. Drive the sprocket
(2) on the shaft and acainst the spacer (5). Put on keeper plate,
lock plate and capscrews (1). Draw the capscrews tight and bend
lockiplate over capsCrews. The shaft 1s ready to be replaced as
a unit.
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BOOM HOIST SHAFT (Figure 115)

TO REMOVE:

Lower the boom to cribbing as shown on Page 97, Operatlon Section,
and pull all cable of f the boom holst drum, then knock out the cable
wedge and pull cable loose from the drum. Remove plate (1) Fig-
ure 112 which 1s bolted to "A"™ frame tension members and toclutch
guards (4) and (5). Remove pins (6) and (7) Figure 112 at top
and bottom of "A™ frame right hand tension member and remove
the tension member. Remove upper half of the maln gear case
as described on Page (131), Maintenance Section. If a chaln block
1s to be used for lifting, remove the .curved sectlon of the bulk-
head just below the "A" frame shaft and fasten the chain block to
the "A"™ frame shaft. Remove bolts from pillow block (1) at the
left end of the shaft. Remove boom pawl spring from the left hand
"A" frame tension member - near the bottom. Take out the pins in
both ends of the boom hoist brake band and remove the band. Attach
the chain block to the shaft and 1lift the shaft until the gear
and clutch drum wlll clear the lower half of the gear case. Tilt
the shaft assembly slightlyas 1t 1s being raised in order to clear
the boom hoist drum from the boom hoist drum ratchet pawl. Cover
the main gear case to keep dirt out of it while working on the shaft
assembly. CAUTION - Do not lose the dowel pin in the outside of
bearing retalner (2).

TO DISASSEMBIE:

Remove the capscrews, lock plate, keeper plate and shims (3) from

the right hand end of the shaft. Remove the clutch drum and gear
assembly with bearings from the shaft by pulling on the gear with
a gear puller or achain and jack. The assembly now can be carried
out of the cab. Remove clutch spider (4) by using studs and abar
as described on Page (133), Maintenance Section. Keep spacer ring
(5) with the clutch spider. Wrap a chain around the boom hoist
drum and secure the chain. Attsch a chain block to the chain and
raise drum high enough to permit pulling shaft (6). Loosen the
lock screw (7) in jaw (16) and slide the jaw off the left end of the
shaft. The clutch drum and gear assembly can be dismantled by
pressing the clutch drum hub out of the gear hub after ball bearing
(8) has been driven out of the gear hub with a hardwood block or
brass driving rod. Drive out bearing (15). Remove keys (9) and
(10) and pull bearing retainer (2) off the shaft, belng careful not
to damage the grease seal (11). To remove bearing (12) from the
bearing retainer, take out snap ring (13) and drive out bearing
and spacer (14), belng careful not to damage grease seal (11). If
grease seal (11) 1s removed from the bearing retalner 1t will be
ruined and must be replaced with a new one.

TO INSPECT:

Wash all parts thoroughly with cleaning fluid. Check all ball
bearings for wear or broken balls and chipped races. 01l the bear-
Ings and wrap them in clean rags or paper until they are ready to
be installed. Inspect clutch drum for scoring and clutch band for
damage or worn lining. Chec)k boom holst drum for wear or cracks
and pillow block bushings for wear. Check all keys and keyways in
the shaft for rough sides or edges. Tocheck shaft for straightness,
place 1t on "V" blocks and rotate 1t, using a dial indicator. For
ball bearing tolerances see Page 121, Maintenance Section.
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TC ASSEMBIE:

If new grease seal (11) is tobe installed in bearing retainer (2),
be sure it 1s placed with the edge of the leather pointing to the
ball bearing. Grease seal can be driven ln wlth a hammer and wood
block or 1t can be pressed in. Apply a thin coat of white lead and
01l on the outslde of the grease seal and the inside of the bearing
retainer. Coat the inside of the bearing retainer (2) with white
lead and o1l then drive bearing (12) into the retalner with a brass
driving rod. CAUTION - Drive only on the outer race. Put 1n spacer
(14) and snap ring (13). Rub some llight oll on the leather of the
grease seal. Coat the hub of the clutch drum with white lead and
0il, then put the tearing retainer assembly on the hub of the clutch
drum with the pgrease seal next to the drum. Drive the bearing on
with a brass driving rod. Drive on the inner bearilng race. Put
in keys (9) and (10) then press the gear on the clutch drum hub.
Coat the bearling recess 1n the outslde of the gear and the 1nside
of the clutch drum hub with white lead and o1l and drive 1n bear-
ings (8) and (15). CAUTION - Drive on the outer race only, usingc
brass driving rod. Put Jaw clutch (1l6) on shaft wlth the shifter
ring groove to the right end of the shaft. Grease the bushlngs
inside the boom hoist drum and slip the shaft into the drum. Coat
the inside of clutch spider hub (4) with white lead snd o1l and
drive the spider on the shaft against shoulder. Be sure the spi-
der fits snugly on its key. Put ring (5) on the shaft. Pack WB
grease 1n pearing (15). Put clutch drum and gear assembly on the
shaft and force it onuntil bearing (15) 1s tight agalnst ring (5).
Put shims, keeper plate, lock plate and capscrews (3) on the end
of the shaft. Draw the capscrews tlght and bend lock plate over
them. There should be just enough shims under the keeper plate to
f111 the space between the keeper plate and the end of the shaft
when the keeper nlate 1s against the I1nner race :of bearing (8).
The snaft assembly 1s ready to be replaced.

TO REPLACE:

With shaft raised by chaln block in position to be replaced, tilt
the boom holst drum down, as the shaft 1s being lowered, to engage
the boom ratchet pawl 1n the boom drum ratchet. When the ratchet
pawl 1s enraced, lower the shaft almost to the main gear case bear-
Ing. Then check to be sure the boom clutch shift collar will en-
cage with 1ts shifting fork and that the dowel pin 1n the outside
of bearing retalner (2) will engage with the notch cut for it in
the lower half of the gear case. Let the shaft down into place,
checking dowel pin and bearing retainer agaln. NOTE- The dowel
pin must be In 1ts notch to allgyn the gear case cover for vrooer
fit. Bolt plllow block (1) on left side stand. Replace boom drum
brake band, lnsert brake band pin and secure with cotters. Replace
upper half of maln gear case cover as described on Page (131).
Replace "A" frame tension members (2) and (3) Figure 112 and plate
(1) Ficure 112. Insert pins (6) and (7) Figure 112 and secure with
cotters. Hook boom ratchet pawl spring to left "A" frame tensicn
member and replace curved section of cab under "A" frame shaft.
Fasten boom cable to boom holst drum wilth wedre. Adjust boom
holst brake as described under "Brake Adjustments," Page (89),
Operation Section. Check boom holst safety ratchet pawl to cee
that 1t 1is operating properly. Replace grease connection in pil-
low block (1), then pump grease into all grease connections on
the shaft. Remove pipe plug In clutch drum hub, screw in grease
connectlon, then purmp in WB presse. Remove grease connectlon and
replace plpe plug.
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MAINTENANCE SECTION PAGE 139

MAIN DRUM SHAFT ASSEMBLY
Figure 116 - Page 138

TO REMOVE:

If no crane is available for 1lifting the drum shaft from the
machine, construct an appropriate type of 1lifting device as des-
cribed under "Handling of Heavy Parts", Page (204). Lower boomto
cribbing as shown on Page 97, Cperation Section. Pull off enough
boom cable to permit tylng the cables to the outside of the cab
roof (three cables toaside) and thus provide ample clearance for
lifting the shaft assembly from the machine. Remove the vertical
section (28), bulkhead sections (34) and (37) and vertical section
(26) at the left of the bulkhead of the cab as shown on Page 165,
Malntenance Sectlon. Remove drum guards. Remove upper half of
maln gear case as described on Page (131). Remove the two capscrews
holding the flange of bearing retainer (1) tothe lower half of maln
gear case. Remove both bralle bands as described on Page 130. Re-
move bolts of plllow block (2) in left side stand. Attach chain
or cable slings around the clutch sleeves and shafts at both ends
of the assembly; attach chaln block hook to sling and holst the
assembly high enough for drum gear (3) to clear the gear case,
then swing the shaft endways to the machine and 1ift it out.
CAUTION - Cover the main gear case to keep dirt out of 1it.

TO DISASSENMBILE:

Remove the capscrews, lock plate and keeper plate (4) at the gesar
end of the shaft. Drive or pull off gear (3) and remove gear key.
Pull bearing retainer off shaft with a bar and bolts as described
on Page (133). Remove pin (9) and slide clutch sleeve assembly
(10) Figure 106 off shaft. Pull right hand clutch spider (5) with
rods screwed in tapped holes as descrlbed on page (133). Remove
clutch spider key (6). Keep spacer (7) and spider (5) together
and mark them for the right hand end of the shaft. The right hand
drum (8) can nowbe pulled off with bar and rods in the same manner
as described on Page (133). Remove the shaft and Dbearlng cover
(9) on the left end of the shaft. Remove capscrews, lock plate and
keeper plate (10). Pull off pillow block (2) and bearing retainer
(11) as a unit. Remove pin and slide clutch sleeve assembly off
the shaft. Pull left hand clutch spider (12) withrods screwed in-
to tapped holes in the clutch splder and a bar as described on Page
(133). Spacer (13) will come off with the clutch spider. Keep
spider (12) and spacer (13) together, marking them for the left
hand end of the shaft. The left hand drum (14) can now be pulled
off the shaft 1n the same manner as the right hand drum was pulled
or the shaft can be driven out of the drum ty bumping the left end
of the shaft with a heavy block. Drive the ball bearings out of
the bearing retainers and drum, using a hardwood block or brass
driving rod.

TO INSPECT:

Wash all parts thoroughly with cleaning fluid. Check the ball
bearings for wear, broken balls and chipped races. 011 the bearings
and wrap theminclean rags or paper until they are ready to be in-
stalled again. To check shaft for straightness, place it on "V"
blocks and rotate 1t, using a dlal indicator. Check all keys and

keyways to be sure all keys fit snugly on the shaft. For bearing
tolerances see Page 121,




PAGE 140 KOEHRING COMPANY

TO REASSEMBIE:

Coat the bearing recesses in the drums with white lead and oil and
install the drum bearings. NOTE - All drum bearings are installed
with the shielded side of the bearing to the outside of the drum
hub. Use brass driving rod on outer bearing race and do not damage
bearing shleld. Pack each drum hub with new WB grease, referring
to Page (66), Operation Sectlion, Note 8 for quantlity. The grease
should be packed tight around both ball bearings in each drum. To
replace the left hand drum, coat the drum bearing bosses on the
shaft with white lead and oil, then mount the drumon the shaft or
drive the shaft into the drumby bumping the right hand end of the
shaft with a wooden block. Bearing (15) should be tight against

its shoulder on the shaft. Drive bearing (16) against 1ts shoulder
on the shaft, using brass driving rod on inner bearing race. To
replace the right hand drum, coat the drum bearing bosses on the
shaft with white lead and oill, then mount the drum on the shaft or
drive the shaft into place with a wooden block agalnst the hub of
the drum and a brass driving rod against the inner race of bearing
(17). Replace spider key (6); coat the key and shaft and the 1inside
of the hub of spider (5) with white lead and oll, then drive the
spider on the shaft. The splder should be tight against bearlng
(18) which should be tight sagainst the bearing shoulder on the
shaft. Put spacer (7) on the shaft against the spider hub. Place
clutch sleeve on the splder hub and replace pin and secure with
cotter. Install bearing (19) 1in the bearing retainer (1) with
shielded side of the bearing to the gear case. Coat shaft wilth
white lead and o0il, then mount bearing and retainer on the shaft.
Put in key (20); coat key, shaft and inslde of the hub of gear (3)
with white lead and oil, then drive the gear on the shaft against
bearing (19). Put on keeper plate, lock plate and capscrews (4).
Draw capscrew tight and bend the lock plate over the capscrew.
NOTE - Be sure bearing -(19) is asagainst 1ts shoulder on the shaft.
Put 1n key (21). Coat the key, shaft and inside spider hub (12)
with white lead and oll, then drive the spider on the shaft agailnst
bearing (16). Put spacer (13) on the shaft against the spider hub.
Put clutch sleeve on the spider hub, 1Iinsert pln and secure wilth
cotter. 1Install bearing (22) in retainer (11). Drive bearing on
shaft against spacer (13), using brass driving rod and driving

against inner race of the bearing. Put on spacer (23), keeper
plate, lock plate and capscrews (10). Draw capscrews tight and
bend lock plate over capscrews, mount plllow block (2) and shaft
bearing cover (9) on bearing retainer (11). Pump sufficient WB

grease into end shaft bearings (22) and (19). The shaft, now com-
pletely assembled as a unit, 1s ready tobe replaced on the machine.

TO REPLACE:

Clean the bore in the main gear case for bearing retainer (1).
Clean the left silde stand for pillow block (2). Lower the shaft
assembly Into place, being sure the clutch collars engage shifting
forks and that the grease connection on btearing retalner (1) 1is
up. Start the capscrews 1in lower half of main gear case through
the flange of bearing retainer (1). Line up -the gears in the main
case and bolt plllow block (2) to the left side stand. Check the
amount of grease 1In the maln case and replace upver half of the
case as directed on Page (131). Replace brake bands and adjust
brakes. Replace cab and bulkhead parts.



PAGE 140 KOEHRING COMPANY

TO REASSEMBIE:

Coat the bearing recesses in the drums with white lead and oil and
install the drum bearings. NOTE - All drum bearings are installed
with the shielded side of the bearing to the outside of the drum
hub. Use brass driving rod on outer bearing race and do not damage
bearing shleld. Pack each drum hub with new WB grease, referring
to Page (66), Operation Sectlion, Note 8 for quantlity. The grease
should be packed tight around both ball bearings in each drum. To
replace the left hand drum, coat the drum bearing bosses on the
shaft with white lead and oil, then mount the drumon the shaft or
drive the shaft into the drumby bumping the right hand end of the
shaft with a wooden block. Bearing (15) should be tight against

its shoulder on the shaft. Drive bearing (16) against 1ts shoulder
on the shaft, using brass driving rod on inner bearing race. To
replace the right hand drum, coat the drum bearing bosses on the
shaft with white lead and oill, then mount the drum on the shaft or
drive the shaft into place with a wooden block agalnst the hub of
the drum and a brass driving rod against the inner race of bearing
(17). Replace spider key (6); coat the key and shaft and the 1inside
of the hub of spider (5) with white lead and oll, then drive the
spider on the shaft. The splder should be tight against bearlng
(18) which should be tight sagainst the bearing shoulder on the
shaft. Put spacer (7) on the shaft against the spider hub. Place
clutch sleeve on the splder hub and replace pin and secure with
cotter. Install bearing (19) 1in the bearing retainer (1) with
shielded side of the bearing to the gear case. Coat shaft wilth
white lead and o0il, then mount bearing and retainer on the shaft.
Put in key (20); coat key, shaft and inslde of the hub of gear (3)
with white lead and oil, then drive the gear on the shaft against
bearing (19). Put on keeper plate, lock plate and capscrews (4).
Draw capscrew tight and bend the lock plate over the capscrew.
NOTE - Be sure bearing -(19) is asagainst 1ts shoulder on the shaft.
Put 1n key (21). Coat the key, shaft and inside spider hub (12)
with white lead and oll, then drive the spider on the shaft agailnst
bearing (16). Put spacer (13) on the shaft against the spider hub.
Put clutch sleeve on the spider hub, 1Iinsert pln and secure wilth
cotter. 1Install bearing (22) in retainer (11). Drive bearing on
shaft against spacer (13), using brass driving rod and driving

against inner race of the bearing. Put on spacer (23), keeper
plate, lock plate and capscrews (10). Draw capscrews tight and
bend lock plate over capscrews, mount plllow block (2) and shaft
bearing cover (9) on bearing retainer (11). Pump sufficient WB

grease into end shaft bearings (22) and (19). The shaft, now com-
pletely assembled as a unit, 1s ready tobe replaced on the machine.

TO REPLACE:

Clean the bore in the main gear case for bearing retainer (1).
Clean the left silde stand for pillow block (2). Lower the shaft
assembly Into place, being sure the clutch collars engage shifting
forks and that the grease connection on btearing retalner (1) 1is
up. Start the capscrews 1in lower half of main gear case through
the flange of bearing retainer (1). Line up -the gears in the main
case and bolt plllow block (2) to the left side stand. Check the
amount of grease 1In the maln case and replace upver half of the
case as directed on Page (131). Replace brake bands and adjust
brakes. Replace cab and bulkhead parts.
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MAINTENANCE SECTION PAGE 143

SWING AND TRACTION BEVEL GEAR AND SHAFT

TO REMOVE:

Shaft (1), spacers (2), (3), and (4), washer (5) and gear (6) may
be taken out through the bottom, leaving bevel gear (7), bearing
retainer (8) and grease seal retainer (9) in place without 1lifting
the swing and traction Jjack shaft. To remove bevel gear (7),
bearing retalner (8) and grease seal retalner (9), itwlll be nec-
essary to ralse swing and tractlion jackshaft assembly as descrilbed
on Page (132). To remove the shaft with 1ts parts, take out the
capscrews in bearing retainer (10). Be careful not to damage shims
(11). Place a jack under bearing cap (12). Remove cotter and nut
(13). Lower Jack about 2 inches and if the shaft does not follow
the Jack down, drive on top of shaft with wooden block. Be careful
the entire shaft assembly does not fall out. If the swing and
traction jackshaft has been raised, bevel gear (7) can be 1lifted
off after nut (13) has been removed. Remove grease plpe leading
to bearing (14) and set screw holding grease seal retainer (9),
then take out bearing retalner (8) and washer.

TO DISASSEMBIE:

Remove bearing cap (12), being careful not to damage shims (15).
Remove capscrew, lock plate and keeper plate (16). The shaft can
now be pressed out of bearing retalner (10). Slide gear (6) off
the shaft. Remove bolts fromspacers (2) and (3) and take out split
washer (5). Spacer (2) will slide off the lower end of the shaft
and spacers (3) and (4) and bearing (14) and retainer (8) will slide
off the top end of the shaft.

TO INSPECT:

Wash all parts thoroughly in cleaning fluld. Inspect bearings for
wear, broken rollers and chipped races. 011 the bearings and wrap
them in clean rags or paper until they are read? to be 1nstalled.
To check shaft for stralghtness, place shaft on"v" blocks and ro-
tate, using a dlal indicator. Inspect grease seals. If grease
seals have been removed from thelr retalners, they must be replaced
with new ones. Inspect all other parts for wear. Clean old grease
out of turntable.

TO REASSEMBIE:

Place spacers (2) and (3) on shaft. Insert split washer (5} and
bolt spacers (2) and (3) together. Slide gear (6) on shaft, then
bearing retainer with outer race of upper half of bearing (17) in
retainer. Drive inner races of bearing (17) on shaft, being sure
the taper 1s In the same direction as when taken off shaft. Attach
keeper plate and lock plate with cap screws (16). Draw capscrews
tight and bend the lock plate over them. Install the outer race
of Tower half of bearing (17) but do not draw 1t up too tight.
Put on bearing cap (12) and shims (15). Pull cap screws up snug
but not tight until final adjustment 1s made later.

TO REPLACE:

Replace the assembled shaft in the machine. Put in shims (11) and
screw capscrews throuch bearing retainer (10). Replace prease seal
retainer (9). Put 1In set screw and grease pipe. Put in bearinr
(14), washer and bearing retalner (8) with ~rease seal (18) inserted
1nt€etainer. Renlace bevel rcear (7) andinut: (13) and secure with !
cotter.



PAGE 144 KOEHRING COMPANY

TO ADJUST:

Bearing (17) 1is adjusted first by removing grease gun connection
from bearing cap (12) and inserting a drift pin into the grease
connection hole and pushing it up against the shaft. With a crow
bar against the lower end of the drift pin try 1lifting and lowering
the shaft to test for end play. Draw bearing cap cap screws tight,
belng sure the cap screws are tightened evenly. Check shaft again
for end play. NOTZ - End play should be very slight, If there is
too much end play, remove bearing cap (12), take out a thin shim
(15), replace bearing cap and check end play agaln. After bearing
adjustment 1s completed, replace grease connection and pump bearing
full of WB grease. Check the mesh of the bevel gear (7) with the
bevel pinions on the swing and traction Jack shaft. The entire
bevel gear shaft assembly can be ralsed to elimlnate excessive
backlash or wear in the gears. To decrease the backlash, 1loosen
the cap screws inbearing retainer (10). Locate the cuts in shims
(11). The cap screws passing through the cuts in the shims should
not be removed. Take out the rest of the cap screws. Pull out one
shim (11), beilng sure both halves of the dame shim are removed.
Replace the cap screws and draw them up evenly and tight. Check
the backlash in the bevel pinions again. Take two pleces of news-
paper and, with levar (2) page (42) in neutral, run them through
the teeth of both bevel plnlions and the bevel gear. There should
be the same amount of clearance between the teeth for the full
length of each tooth face. For bevel plnlon adjustment, see Page
(¢1), Operation Section. Pump WB grease 1Into bearing (17). Grease
bevel gear and pinlons. (See lubricatlon instructlions, Page (67),
Oreratlon Sectlon, for quantity and type of cll to be wused in
turntable.)

70 REMCOVE:

TWO SPEED GTEAR AND SHAFT

I0TE - Althoursh 1t 1s not necessary to remove the bevel gear shaft
to talte out the two speed gear it can be more conveniently talen
out 1f the shaft 1s removed. Take off bearing cap (12) and shims
(15) Flrure 119. Remove cap screws, lock plate and keeper plate
(16). Put wooden wedges unier bevel gear (7). Take cap screws
out of bearing retalner (10) and pull the bearing retalner and
bearings off the bevel gear shaft. Gear (6) willl come off the
shaft when bearlng retainer 1s removed. Place a bar through in-
spection opening in left side of the turntable and hold the double
gear up.

Remove dowel pin (1) Figure 120. (For method of removal see Flg-
ure 140). Take cap screws out and remove lower gear case cover
(2). Thrust washer (3) will now come off. Remove bar and let
the two speed gear (4), down - do not drop it. Remove seal ring
(5). To remove the shaft (6), take bolt out of the end of the
shaft. NCTZ - Thrust washer (3) can be replaced by ralsing shaft
(6) up and workiIng through Inspection opening and drain hole. To
keep the gears in place while doing thls, use small wedpges under
the lower rear, Pe csure to rermove the wedges after new washer has
been Installed and shaft pushed back into place.

TO DISASSEMEBIE:
Remove bearings (7), (8) and spacer (9), Figure 120.
TO INSPECT:

Wash all parts thoroughly in cleaning fluid. Check bearing for
wear, broken rollers and chipped races. 011 the bearings and wrap
them in c¢clean rags or paper untll they are ready tpb  be:installed.
Check thrust washers and seal,
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MAINTENANCE SECTION PAGE 147

VERTICAL SWING SHAFT
Figure 121 and 122 Page 146

TO REMOVE:

Place machine on firm, level ground and remove swing pinion as
described on Page 145, Malntenance Sectlon. Remove curved section
of the bulkhead under and behind the drums. Remove capscrews (3)
and (4), plate (5) and washers (6). Lift out swing brake drum
(7), exposing upper end of swing shaft and Jaw clutch, Remove
glb keys in crank (8) and yoke (9), then pull shaft (10) out of
yoke (9). Now yoke (9) can be removed through the openlng around
the vertical swing shaft. Note carefully which end of the yoke
is to the front as it must be replaced in the same posltion. Lift
off jaw clutch (11). Remove half of the right hand drum lagging
then turn the drum so the shaft wlll clear 1t. Screw an eye bolt
or "T" bolt in the center of the shaft (24) and 1ift the shaft out.
To remove the swing gear (12) for replacement of flanged bushing
(13), or swing shaft bushings (14) and (15), the entire gear case
cover (16) must be removed. To remove gear case cover, take off
right and left hand curved sectlons of cab bulkhead and drum guards.
Remove keys from yokes (17) and (18). Pull steering lever shafts
(19) and (20) to the right out of gear case cover (16). Take en-
tire swing brake assembly off at pin (21). Pull shaft (10) out of
the case cover. Pull shaft (22) out of 1its case cover bearing.
Remove all bolts holding the case cover (16) to the turntable.
Take the bolts out of the right hand brake stand and shift the
stand to the right or remove 1t entirely. Now the gear case cover
can be pulled out under the holst drums. Lift gear (12) exposing
bushings (14) and (15). Do not remove the bushlings unless new
bushings are to be installed. ATT bushings are dowelled and new
dowel plns should be used with new bushings. (See Page (1l64),
Maintenance Section, for dowel Instructions.)

TO INSPECT:

Wash all parts thoroughly with cleaning fluid. Inspect the Jaws
on the jaw clutch (11) and gear (12) to see that jaws are not
cracked or the corners rounded off as there 1s danger of aworn or
cracked Jaw clutch disengaging under a heavy load. Inspect thrust
washers and bushings for wear. Check grease plpes to see that they
are open. Inspect swing brake lining for wear.

TO ASSEMBLE:

Pack the recess between bushings (14) and (15) full of grease.

Place gear (12) in the case. Lay thrust washer (23) on the gear.
Slide the shaft down through the thrust washer and gear (12) and
its turntable bushings. Put on jaw clutch (11). Replace shiftings
yoke (9) on jaw clutch (11). Replace traction gear on vertical
tractlion shaft. Replace swing pinion. Replace gear case cover and
put in all bolts but do not tighten them. Replace yokes (17) and
(18), shafts (19) and (20), shaft (10) in yoke (9) and shaft (22).
Tlghten case cover bolts evenly, checking often to see that nonse
of the shafts sre bindlng in the case cover. Replace swingc brale
asseribly and swing brake drum. Put on washer (6), plate (5) and
capscrews (3) and (4). Replace drum lagging and bulkhead. Pump

grease into swing shaft bushings and into grease connection on top
of swing brake drum.



PAGE 148 KOEHRING COMPANY

VERTICAL TRACTION SHAFT
Flgures 121 and 122

TO REMOVE¢

Remove turntable gear case cover as described on Page 147. Remove
swing and traction shifter yoke (9). Remove lower traction bevel
ear case cover. Remove lock screws from shifter lugs (25) and
26). Unscrew pipe (27) and lift it out. Unscrew pipe (28) and
1ift it out. The shifter lugs may now be taken out of their forks.
Remove lock screws (29) and unscrew adjusting nut (30) from the
lower end of the vertical traction shaft. Lift gear (31) off the
shaft. Pull shaft (32) out through the top. Remove thrust washer
(33), bevel pinion (34), and thrust washer (35) willl be loose be-
low the carbody. ,

TO INSPECT:

Wash all parts thorougly with cleaning fluid. Check all parts,
bushings and thrust washers for wear. Check grease pipes to be
sure they are open.

TO REPILACE:

Pack the recess between bushings (36) and (37) with grease. Grease
thrust washer (35) and slide it on the shaft. Grease thrust washer
(33) then hold it and bevel pinion (34) in place while the vertical
tractiaon shaft is lowered down through 1ts bushings, thrust washer
(33) and pinion (34). Put on adjusting nut (30) and screw it up
tight then back it off Just enough to give a slight amount of up
and down end play in the shaft. Replace lock screws (29) and wire
them together. Put gear (31) on the shaft. Place shifter lug
(25) in the top fork of the lower bevel gear case, then screw pipe
(28) into the lug. Put in lock screw. Replace lug (26) and pipe
(27), then put in lock screw. Replace lower tractlion bevel gear
case cover. Ref1ll case with lubricant as per Lubrication Instruc-
tions, Page (68), Operation Section. Replace swing and traction
shifter yoke (9). Replace turntable gear case cover as described
on Page 147.

TURNTABLE ROLLERS
TO REMOVE:

Place the machine on firm, level
ground and be sure all four
rollers are resting on the low-
er roller path. Place a Jjack
under the turntable, near the
roller to be removed, and Jack
it up enough to let the roller
turn free. Remove bolt (1)
from the roller bracket (5)
and roller pin. Screw bolt (1)
into the drilled and tapped
hole in the end of roller pin
(2), and using the bolt as a
handle, pull out the roller
pin. Move the roller (3) to
one side of the roller bracket
and 1lift it out.

Flgure 123
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PAGE 150 KOEHRING COMPANY

TURNTABLE AND PILOT BUSHING

TO REMOVE:

Place the machine on firm level ground. Line up the turntable so
that the boom is over the center of elther end of the crawlers.
Lower the boom to cribbing or other suitable support. Pull enough
boom cable off the boom hclst drum to allow considerable slack in
the boom cables. Remove vertlcal traction shaft as described on
Page (148). Bulld a crib under the counterweight and Jjack up the
counterwelght until the rear turntable rollers are free. Place
jacks at the front of the turntable and jack it up until the front
rollers are free. Remove all four turntable rollers as described
on Page (148). Jack up the turntable evenly at both ends until the
front end i1s high enough to put a strong tlmber under the turntable
and over the carbtody just back of the front turntable roller brack-
ets. This timber or steel beam should extend out beyond the crawl-
ers, on both slides, about four and five feet. Bulld a crib under
each end of the timber or beam, then, using jacks at both ends of
the timber or beam and under the counterwelght, Jjack up the turn-
table high enough to allow the carbody and crawler assembly to
move from under the machlne out toward the boom. Remove old
bushing. CAUTION - Keep the cribs bullt up close to the counter-
welght and under the timber ends at all times. See that the boom
cable does not get tight as the turntable 1s 1ifted. The tractlon
jaw clutches should be dlsengaged and traction brake adj]ustments
loosened before moving the lower traction assembly.

TO INSPECT:
Check bushing for wear.
TO REPLACE:

Install new bushing as described on Page (162). Move the lower
traction assembly back under the turntable and lower the turn-
table untll the turntable rollers can be installed as described
on Page (149), Malntenance Section. Replace vertical traction
shaft as described on Page (148), Maintenance Section. Readjust
traction brakes as described on Page (90), Operation Section.
Grease pllot bushing as described under "Lubrication Instructions”,
Page (71), Operatlon Section.

LOWER TRACTION SHAFT ASSEMBLY
Figure 125, 126 and 127

TO REMOVE:

Before removing the lower traction shaft assembly, study the shaft
and its related parts to getaclecar understanding of its arrange-
ment. Drive the machine up a ramp on fo timbers high enough to
clear the bevel gear and tractlon brake drums between the crawler
axles and the ground. Thls also gives more room to work under the
machine. 1If 1t i1s not possible to get .the machine up on timbers,
a trench can be dug under the machine toallow room enough to roll
the assembly out. Remove the lower traction bevel gear case cover
(1). Split both drive chains by removing a chain link pin Jjust
above the center of the chaln on the driven sprocket. Also tle
that part of the chains Just back of the drive sprockets to the
turntable. Drag the lower halves of the chains under the machine
toc the front end of the crawlers. Then, just ahead of the drive
sprockets, tle the remalnder of the chain to the turntable. NOTE -
Tving the chalns as described will save considerahle time if it 1is
not necessary to remove the chalins.
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MAINTENANCE SECTION PAGE 153

LOWER TRACTION SHAFT ASSEMBLY (Continued)

Remove traction brake band adjusting bolts (2) and springs (3).
Take out band end pins (4) and remove brake bands. Place a good
jack (hydraulic jack 1s best) on blocks of wood large enough to
provide a good support fcr the Jack. On top of the Jack place a
my" block to contact the traction shaft at "X" next to the bevel
ear. Put a slight pressure on the Jack. Remove bearing caps

), (6) and (7), keeping the bushing halves and gshims with each
cap as 1t is taken off. Thrust washer (8) 1s made in two pleces
and can be removed after cap (6) is off. Bulld up s safe pile of
blocking under each brake drum (9) and (10). Lower each pille of
blocking about 2" as the shaft 1s let down 2" at a time. Keep wedges
or blocks in front of and behind each brake drum on each blocking
pile. When the blocking under the jack needs to be changed to set
the Jjack lower, the brake drums and shaft wlll be supported by the
blocks under the drums. When the shaft has been lowered to the
ground 1t can be turned and rolled - on the brake drums and bevel
gear - untll 1t 1s worked out from under the machine. The brake
drum and sprocket units and the steering jaw clutches (11) and (12)
canbe taken off the shaft while it 1s under the machine and brought
out 1In units if desired. Sprockets and brake drums will slip off
the shaft much easler 1f the grease fittings 1n the end of the
sprocket hubs are removed. Bevel gear (13) 1s pressed on the shaft.

The bevel pinion (34) Flgure 121 and thrust washer (33) Figure 121
may be removed while the lower traction shaft 1s out by removing
yokes (13) and (14), then removing lock screws (29) and unscrewing
adjusting nut (30) Figure 121 and sliding the pinion and thrust
washer off. When the thrust washer and pinlon are replaced, tighten
adjusting nut (30) Figure 121 so that the vertical traction shaft
has a slight amount of end play, then replace lock screws and wire
them together.

TO INSPECT:

Wash all parts thoroughly with cleaning fluid. Inspect all parts
for wear. Check steering jaw clutches for excessive taper on the
Jaws or in the Jjaw clutches. Excessive taper will cause these jaws
to disengage under heavy loads when travellng. Square the jaws by
weldling. Inspect lining on tractlion brakes and if worn, reline
brakes as described on Page (130).

TO REPLACE:

Pack the recesses between the bushings 1in the drive sprocket
sleeves with grease. Place the shaft - assembled with its jaw
clutches and drive sprockets - under the machine and Jack up the
shaft almost into place, being sure shifter rings (15) and (16)
engage thelr shifting forks. When the shaft 1s approximately 7,/8"
of an 1nch short of being in place, wipe all d’rt and dust off the
bearing surfaces and bearing shells. Grease the upper bearing shells
and slip them into place. Finish jacking the shaft into place.
With a pinch bar, crowd bevel gear (13) as far as possible toward
the bevel pinion. Grease thrust washer (8) and sllp the twohalves
into place. Put on bearing cap (6) and shims for safety. Grease
the lower bearing shells and put on caps (5) snd (7) and shims.
NOTE - When caps (5) and (7) are drawn up tight 1t should be pos-
sible to turn brake drums (9) and (I0] wlth a short bar while Jaw
clutches (11) and (12) are disengaged. If the brake drums are too
loose, rewocve one thin shim from each side of each breke drum bear-
ing cap, then check again. After the brazlkeldrum bearings have been
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properly adjusted, remove the jack and drawup the bevel gear bear-
ing and check it by placing a short bar in one of the disengaged
Jaw clutches then rocking the tractlon shaft and bevel gear. If
it 1s too loose, remove one shim from each slde of the bevel gear
bearing cap. All these bearings should be snug but not so tight
that the units cannot be turned with a short btar. Replace grease
connections in the ends of the drive sprockets and pump some grease
into all grease connectlons on the shaft and the operating linkags
under the machine. Replace traction brake bands. 0il all operat-
Ing link pins. The traction jaw clutches should fully engage or
bottom in their . jaw clutch drums. Traction brakes should be com-
pletely released when the jaw clutches are enraged. Enpage the
right hand jaw clutech (11). Check lug yoke to see that it
does not strike the lower traction shaft. Check shifter yoke (13)
to see that it does not strike shifter yoke (14) when the right hand
jaw clutch (11) 1s engaged and the left hand jaw clutch (12) is
disengaged. When working both jaw clutches alternately, there
should be no Interference at elther the top or bottom end of steer-
ing pipes. Interference can be corrected by adjusting the jaw
clutches operating the linkage (17) or (18). Springs (19) and
(20) make 1t possible toapplv the traction brakes even though the
traction jaw clutches may not dlsengage. Each traction brake toggle
linkage should backlock when the corresponding jaw clutch 1s dis-
engaged. Adjust traction brakes as described on Page (90), Oper-
atlon Section. Replace lower traction bevel gear case cover and
£111 case as directed on Page (70), Operation Section.

?eplace drive chain as directed in "Traction Drive Chain", Page
198).
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TOP AND BOTTOM CRAWLER ROLLERS
FRONT AND REAR CRAWLER TUMBLERS
CRAWLER SHOES

MAINTENANCE TEXT PAGES 156, 157, 158, and 159.

CRAWLER
DRIVE CRAWLER
SPROCKETS AXEL
(¢}
0

UPPER ] CRAWLER
CRAWLER
ROLLERS | |/ FRAMES

[; J__‘_‘ D

00 o)

Flgure 128
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TOP CRAWLER ROLLERS
Figure 128

TO REMOVE:

With the machine on firm level ground, travel it forward for a dis-
tance equivalent to the length of the crawlers so that all the
slack in the belt 1s at the top. Use a crowbar to 1lift the crawl-
er belt off the top crawler roller to be removed. Block up the
crawler shoes in front and in back of the roller. NOTE - If more
slack is needed, release front tumbler adjustment. After the shoes
are blocked up high enough, take out bolts (1) and (2), then rol-
lers (3) and (4) and shaft (5) can be taken off. Bushings (6) can
be drlven out and new bushings installed. Drive in new bushings
with a hardwood block or draw them in with a bushing puller using
the method as described and illustrated on page (162) figure (136).

TO INSPECT:
Inspect rollers, shafts and bushings for wear.
TO REPLACE:

F11l the recess between the bushings with grease. Put the shaft
(5) in bushings (6); mount the rollers (3) and (4) on the shaft
and put In bolts (1) and (2). Pump grease Into the grease con-
nection.

LOWER CRAWLER ROLLERS
Flgure 128

TO REMOVE:

Place machine on firm level ground. Release front tumbler adjust-

ment entirely to provide ample slack in crawler shoes. If neces-

sary, release the rear tumbler adjustment for additional slack.

Place an 8" block of wood in front of crawler from which lower

rollers are to be removed and back machline until rear tumbler is

on top of block to provide clearance for removal of rollers. If

Jacks are used instead of blocking, place jacks under crawler axles

Just inside of the crawler belts. Now remove "U"™ Dbolts (7) and
(8), which allow the roller and shaft assembly to drop down. Roll
the assembly out from under the crawler frame. Pull the shaft

(10) out of the roller (9) and thrust washers (11).
TO INSPECT:

Wash parts with cleaning fluid. Check the shaft (10), washers
(12) and thrust washers (11) and bushings (13) for wear. Check
roller (9) for cracked flanges.

TO REPILACE:

If new bushings are needed, drive cut the 0ld ones. Drive in new
ones with a hard wood block, press them in with a press or draw
the bushings in with a bolt. Fill the recess between the bushings
with grease. Put in shaft (10). Place washers (12) on shaft at
each side of roller. Place thrust washers (11) on the shaft.
Lift sheft and roller assembly up in place and put in "U"™ bolts
(7) and (8). Tighten "U" bolts. Pump grease into the grease con-
nection. Lower machlne to norrial position and mdjudtrecrawlers as
described on Page (93), Operatlion Sectiony
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FRONT CRAWLER. TUMBLER
Flgures 129 and 130

TO REMOV=:

Place the machine on flirm level groindi. Travel the machine for-
ward for a distance equivalent to the length of the crawlers to get
the slack of the crawler belt on tcp. Place a 2" board (1) on the
ground in front of the crawler from which tumbler is to be renoved
and travel machlne over the board until the boardis directly under
the first roller back of the tumbler as shown 1In Flgures 12¢ and
13C0. Place blocks (2) between crawler frame and shoe as shown to
prevent belt from sagging when split for tumbler removal and thus
facllitate driving out crawler shoe pin. Select a shoe pln et a-
bout (3), and remove pin. Allow the lower end of the shoes to
drop to the ground and roll the top end back and tle with wire
Figure 130, Remove shim and the bar (4) from both sides of the
crawler frame end. Take out lock pins (5) and screw adjusting nuts
(€) off adjusting bolts (7) on the inside and outside of the crawl-
er frare. Roll tumbler forward out of the frame. Both bearings
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Filgure 130

(8) and their adjisting bolts (7) canbe pulled off for inspection.
NOTE - If a new tumbler or shaft 1s to be installed, 1t will be
necessary topress the shaft out of the tumbler. Tumbler and shaft
are asserbled at approxImately 10 tons press fit.

TO INSPECT:

Inspect bearing boxes and shaft for wear. Rebabblt besring boxes
if necessary, being sure grease connection holes are open. In-
spect adjusting bolts tobe sure they are stralght and that threads
are in good condition.
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TO _REPLACE:

Put grease 1n bearing boxes, insert adjJusting bolts and place the
asserbly on the shaft. 011l the threads on the adjustling bolts.
Roll the tumbler into the crawler frame while gulding the adjust-
ing bolts and bearing boxes into place. Start adjusting nuts (6)
and screw themas far as possible, pulling the bearing boxes to the
rear end of thelr guldes. Replace shims and tle bars (4). Let the
top shoes down to the tumbler. Lift up the bottom shoes and hold
them with a bar or jack while llning the shoe hinges together.
Put in shoe pin and key. Remove blocks from under the shoes at
the top of the crawler frame. Adjust crawler belt as directed on
Page (93), Operation Section.

REAR CRAWLER TUMBLER
Figures 12¢ and 130

TO REMOVE:

Place the machine on firm level ground and prepare crawlers by
blocking and by slacking the top crawler shoes the same as for
removal of front crawler tumbler described on Page 157. Remove
lock pin (5) and screw adjusting nut (6) on adjusting bolt (7) -
on both sides of tumbler - thus releasing the chain and shoe ad-
Justment. Select a shoe pin at (3), and drive out pin. Let the
lower end of the shoes fall to the ground and roll the upper end
back off the tumbler, -tying it with wire. Split traction chaln as
described on page (202). Remove tie bar and shim (4) on both sides of
the multiplane frame. Remove adjusting nuts (6) from adjusting
bolts (7) on both sides of the tumblers. Roll the tumbler assembly
out. Remove pins (9) and drive collars (10) off the shaft. Slide
bearing box (8) off the shaft. Press sprocket (14) Figure 128 off
the shaft and remove sprocket key. Slide bearing (15) Figure 128
off the shaft. NOTE - Tumbler and shaft are assembled at approxi-
mately 10 tons press flt.

TO INSPECT:

Wash all parts thoroughly with cleaning fluid. Inspect besarings
and rebabbit if necessary, belng sure grease connection holes are
open. Inspect sprocket teeth for wear. Inspect drive tumbler for
cracks and worn drlving sections. 1Inspect adjusting bolts to see
that they are stralght and that threads are in good condition.

TO REPLACE:

Slide bearing (15) Figure 128 on the shaft. Put in sprocket key
and press sprocket (14) Figure 128 on the shaft. Put bearing (8)
on the shaft. 011 the threads of the adjusting bolts (7) and put
the bolts into bearing boxes. Roll the assembly into place in the
crawler frame, put on adjusting nuts (6) and screw them up as far
as possible to draw the bearing boxes and tumbler into the frame.
Put on collars (10) and pins (9). Put some washers behind collars
(10) to compensate for thrust wear if necessary. Replace shims
and tle bars (4). Replace drive chain on sprocket and put in chain
pin and key. Lower top crawler shoes to the tumbler. Lift the
bottom shoes Into place on the tumbler and hold them with a bar or
Jack while 1lining up shoes and inserting pin (3). Insert key in
shoe pin. Pump grease into bearings. Remove blocks from under
the shoes at the top of crawler frare. Adjust drive chailns as
directed on Page (93), Operation Section.

A
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CRAWLER SHOES

TO REMOVE COMPLETE CRAWLER BELT: (SEE FIGURES 129 AND 130)

Remove lock pins (5) and slack off tumbler adjustments at both ends
of crawler frame by turning adjusting nuts (6) to the right.
Select a shoe pin (3) about half way up on either tumbler; take
out lock pin and remove shoe pin. Roll top half of crawler belt
back off crawler frame and then, after jJacklng machline up so that
lower rollers clear shoes, drag crawler belt out from under crawl-
er frame. NOTE - If Jacks are not avallable, crawler frame may be
raised by tipping the machine with hoist cable. To do this swing
boom over opposite crawler, attach cable to tree or some other
substantial object and holst. CAUTION - Block machine securely
under axles before attempting any further work. Crawler belt may
be pulled clear of crawler frames with power by swinging boom point
In 1ine with crawler belt and attaching holst cable. NOTE - Lower

boom to horizontal before applying hoist ¢lutch,
TO REMOVE ONE CRAWIER SHOE:

Move machine until selected shoe 1s just below center on either
tumbler and slack off on tumbler adjustment as described above in
"To Rerove Complete Crawler Belt." Take out shoe pin on each side
of shoe and remove shoe.

TO INSPECT:

Examine shoes for wear or other damage and inspect plns for wesr
or misalignment. Replace worn shoes and plns and repair cracked
shoes by welding.

TO REPLACE OLD CRAWLFR BELT:

Drag belt under crawler frame using procedure described in "To Re-
move Complete Crawler Belt" and lower machine to shoes. Move
machine so that tumbler rests on third shoe from one end and then
b1 lng the other end of belt around over crawlers. Remove slack
from the top side of belt by inserting blocking between crawler
frame and belt, then bring the two end shoes together; insert shoe
pin (3) and lock with lock nin. NOTE - For adjustment of chaln see
Page (93), Operation Section. Belt may be pulled over top of
crawler frome with hoist cable. When dolng this be sure that boom
is lowered to horizontal and that boom point is »roperly lined up
with belt.

TO REPLACE ONL CRAWLER SHOE:

Place shoe 1In position on 1lower part of crawler telt; 1line up
holes; 1insert shoe pln and lock with lock pin. Move machine so
that tumbler rests on third shoe fromthe end and then connect belt
using procedure described in "To Replace 0ld Belt."

TO REPLACE WITH NTW CRAWLER BELT:

Split old belt over rear turbler using procedure described in "To
Remove One Crawler Shoe" end connect end shoe of new belt to top
end shoe of o0ld belt. Move machlne forward as shcewn in Filpure
131 until the new belt 1s in place snd then connect ends as des-
cribed in "To Replace One Crawler Shoe".
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BRONZE BUSHINGS

Replaceable bronze bushings are used at many points in the Koehring
Model 304 as shown in Figures (132), (133), (134), and (135).

In normal operation and with proper care these bushings will last
indeflnitely but occaslionally - due to abnormal conditions or im-
proper lubrication - replacements are necessary. Repalr bushings
are carefully machined so that when correctly installed they will
fit the shafts without reaming or scraping. The three methods most
generally used for replacing bushings are pressing, pulling and
driving. All bushlings can be removed and replaced by driving but
it is recommended that a press or puller be used wherever posslble
to reduce the danger of distortion or other damage that frequently
occurs when driving bushings In or out of retalners. A simple and
easily constructed puller is shown in Figure (136).

TO _REMOVE:

Clean part thoroughly by washing with cleaning fluld and examine
bushing for dowel pins. NOTE - Figures (132), (133), (134) and
(135) show which bushings are dowelled and the types of dowels used.
If one or more dowels are present and are of types "A" or "B,
drive them out with a hammer and a punch. (It is not necessary to
remove tyne "C" dowel %o remove bushing.) Then, using the method
best sulted to the job, pull, press or drive bushing out. NOTE -
In some cases where the bushings are extremely tight or frozen due
to abnormal operation, 1t may be necessary to split the bushings
using a round nose or dlamond point chisel. WHEN SPLITTING BUSH-
INGS BE CAREFUL NOT TO DAMACE THE SURFACES OF THE RUTAINING BORES.

TO REPLACE:

Flle ends of retaining bore and outside surface of bushing just
enousrh to take off sharp edres, then clean all burrs from surfaces
of bore and bushing and coat with white lead. Start bushing straight,
tapping 1t lirhtly with a hammer and then press, pull or drlive It
In. NOTT - It 1s extremely Important that bushing be started and
kert stralght. Forcing a bushling - when not started straight - will
cause distortlcn and make 1t necessary to rear or scrape for fit.

After bushing 1s in place, drilll dowel and grease holes as described
under "Dowel Instructions," Page (164).

METHOD OF PULLING BUSHINGS

REPLACING
BUSHING

15
BOLT ”ﬂ

SUGGESTED TYPE
OF PULLER

PLATES NUT

Flmure 136
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DOWEL HOLE MUST
BE DRILLED WITH
BUSHING IN PLACE

IF NO GREASE HOLE HAS BEEN
PROVIDED IN BUSHING, ONE MUST BE
DRILLED WITH BUSHING IN PLACE.

Filgure 141
DOWEL INSTRUCTIONS

Dowel pins are used either to retain parts in fixed positions or
to preserve allgnment.

The various applications of the dowels in the Koehring 304 excavator
are shown in Figures (137), (138), (139) and (140), Page (163).
All repair parts requiring dowel pins must be drilled on the Job
as shown in Figure (141).

Where 1/2" or 3/8" brass dowel stock is used at the factory, dowel
holes are drilled 1/64" undersize and then reamed to size to assure
a good snug fit. This procedure 1s recommended for repalir work in
the field whenever the proper tools are avallable.

Where proper drills and reamers are not avallable dowel holes may
be drilled to size but, as a precautionary measure, dowel stock
should be cut slightly short so that ends of dowel hole can be
peened to a smaller dismeter than the pin so as to 1lock the pin
securely in place. See inset, Figure (137).

Peening should be done witha small ball peened hammer and in such
a way that surface of bearing 1s not distorted. In the event that
bearing surface has been distorted by drilling or peening, a bear-
Ing scraper or reamer should be used to cut away irregularities.
A good smooth surface must always be obtained to assure a satisfac-
tory Jjob. NOTE - Not all bronze bushings are doweled. Size,

tolerance and application are factors in determining the use of
the dowel pin. Schematic drawings showing the location of all
doweled bushings and the type of dowel used can he found on Page
(160) and (161).

After a part has been rebushed always check grease hole and grease
fitting tobe sure theyare open, and always coat bushing with clean
grease before mounting on shaft. NOTE - If no grease hole has been
provided bushing nust be drilled. It 1s best to dnill greagse hole
after bushing Is In place.

-t
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CAB - Figures (142),

TO _DISASSEMBLE:

The cab 1s made
design and 1n sizes which permlt easy removal
any partlicular section or of the entire cab.

assemble cab, take off Yi?dows (1), (2), (3),
7 .

remove doors (6)
section of the cab 1n the order named helow:

8 - Light Plant House 29 - Panel

9 - Roof Section 30 - Bulkhead Plate

10 - Roof Section 31 - Bulkhead Plate

11 - Roof Section 32 -~ Bulkhead Section

12 - Door Gulde 33 - Bulkhead Plate

13 - Rear Doors 34 - Bulkhead Sectilon

14 - Cab Back 35 - Bulkhead Plate

15 - Tie Bolt and Spacer 36 - Bulkhead Sectlon

16 - Plate 37 - Bulkhead Section

17 - Panel 38 - Bulkhead Plate

18 - Door Gulde 39 - Bulkhead Section

19 - Door 40 - Bulkhead Section

20 - Panel 41 - Bulkhead Section

21 - Panel 2 = Bulkhead Plate

22 - Door Guilde 43 - Bulkhead Plate

23 - Door 44 - Bulkhead Support

24 - Panel 45 - Bulkhead Support

25 -~ Member 46 - Door Track

26. - Panel 47 - Door Track

27 - Panel 48 - Door Track

28 - Panel
TO INSPECT¢
Check a parts for damage. Straighten all bent plates. Paint
bare spots to avold rust. Replace broken glass 1n windows.
TO REASSEMBIE
Replace each cab part in the order named below. NOTE - Several

of

steel sheets

and

cut and

shaped

(143), (144), Page (165)

to

fit into the
and replacement of
To completely dis-
(4) and (5),

then

Next take out bolts and remove each

small drift pins will help materlally in the 1lining up of holes
various parts.

in the

Door Track
Door Track
Door Track

Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead

- Bulkhead
- Bulkhead

Bulkhead
Panel
Panel
Panel
Panel
Member

Support
Support
Plate
Plate
Section
Section
Section
Plate
Section
Section
Plate
Section
Plate
Section
Plate
Plate

H UKW IO

Panel
Door

Door Gulde

Panel
Panel
Door

Door Guide

Panel
Plate

Tie Bolt and Spacer

Cab Back
Rear Door

- Door Guide
- Roof Sect

Roof Sect
Roof Sect

ion
ion
ion

Light Plant House

Door
Door
Window
Window
Window
Window

Wiindow
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TO DISASSEMBILE:

Close and pull cotters of pins (4) and remove pins and sheaves
(9). Pull cotter of pin (16) then remove pin and sheave (17).
Take out bolts (24) and remove sheave bracket (15). Next close
and pull cotters of shaft (14), remove washer (13) and take out
shaft, removing spacer (21), dead end hanger (5), "A" frame yoke
(6), spacer (10), sheave (1l1l) and spacer (12) as they are freed.
Remove tle rod (8) and spacer (7). Take out bolts (20) and remove
support plate (19). Next close and pull cotters of pins (18) and
remove pins. NOTE - If disassembled on the machine, remove cotters
of pins (26) and remove pins, then 1lift out compression members (2).
Now remove pins (1) from tension members and 1ift out members.

TO INSPECT:

Check all sheaves, bushings and pins for wear. Rxamine compression
members (2), tension members (25) and yoke (6) for cracks and re-
palr, by welding, any that may be found. Check shaft (14) and if
bent, straighten or replace. If spacer (7) or tie rod (8) 1s bent
it maybe straightened but 1f badly damaged, it should be replaced.
Examine gresase fittings to be sure they are open and replace any
that are damaged.

TO REASSEMBLE

If reassembly 1s belng done on the machine, place tension mem-
bers (25) into position; 1line up holes in the members with holes
in the turntable and insert pins (1).

Next place compression members into position on the turntables
line up holes 1in compression members with holes in the turntable
and insert pins (26). To reassemble the remaining parts on the
machine or on the ground, contlnue as follows: Line up holes of
compression member with holes in tenslon member; insert pin (18);
insert and open cotters. Place support plate (19) into position
and fasten with bolts (20). Place spacer (7) into position; line
up holes in spacer with holes 1in compression members (2); insert
tie rod (8) and tighten. Start shaft (14) through hole in one
compression member (2) and push shaft through to opposite member,
mounting spacer (21), dead end hanger (5), yoke (6), spacer (10),
sheave (11) and spacer (12) 1in the order shown 1n Figure (145).
S1ip one of the washers (13) on each end of the shaft; insert and
open cotters. Place shdave (1l7) into position in bracket (15);
line up bore of sheave with holes in bracket; insert pin (16); in-
sert cotters and open. Lift sheave assembly into place on com-
pression member (2); line up holes, 1lnsert bolts (24) and tighten.
Lift sheaves (9) into position in yoke (6); line up holes and in-
sert pins (4), 1locking them into place with lock pin and cotter.

TO REPLACE\1

If "A"™ frame 1s assembled on the ground, use a crane or other
means to 11ft and swing 1t into position. Line up holes at bases
of tension and compression members with holes in turntable; 1n-
sert pins (1) and (26); insert cotters into pins and open.

Place guards (22) Iinto position; 1line up holes of guards with
holes of support plate (19); insert bolts (23) and (3) and tighten.

If "A" frame 1s assembled on the machine, replacement is made
when reassembly 1s completed:
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TO DISASSEMBIE:

Take off hook (7) by removing cable clamps (8) and remove cable
(1) from drum. Close and pull cotters from pins (9) and remove
pins (9) and sheaves (10) from tagline fairlead (11l). Remove two
capscrews (4), keeper plate (5), bolt (15), and take off drum (6).
Next take out two machine bolts (12) and remove fairlead (11).
Then remove four nuts (13) and pull off bearing (16), twisting it
to the right or clockwlse to disengage spring (18) from bearing.
Be careful not to damage gasket (19). Remove tube assembly (14)
and spring (18) from housing (21) by pulling on shaft (17). Spring
(18) now 1s free to be pulled from tube assembly (14). Shaft (17)
is then removed by taking out pin (20). Propeller (22) and bushing
(23) may be removed from tube (14) by burning them loose with a
cutting torch.

TO INSPECT:

Clean thoroughly and closely examine drum (6), fairlead (11) and
housing (21) for cracks and if any are found, repalr by welding.
Check shaft (17) and bearing (16) for wear and renew if necessary.
If hocks at either end of soring (18) are broken, new hooks may be
formed by heatingy and bending spring ends. If spring is broken
near center, replace with new one. Examine sheaves (10) and sheave
pins (9) for wear and renew 1f necessary. Check propeller (22)
and If propeller lug has broken off, repair by welding and 1f worn
badly, replace.

TO REASSEMBLE:

If bushing (23) and propeller (22) have teen removed, place new
parts 1n position in tube (14) and weld. Next place shaft (17)
in position 1n bushing (23); 1line up holes and secure with pin
(20). Slip spring (18) on tube assembly (14), starting it over
shaft end and slide spring and tube into housing (21). Make sure
that propeller (22) 1s inplace onpilot (24) by removing pipe plug
(25) and looking thrcugh opening. Mount bearing (16) on shaft
(17); 1line up holes with housing bolts and tighten with nuts (13)
after making sure that gasket 19) 1s 1in place. Mount fairlead
(11) 1in position on housing and secure with bolts (12). Place
sheaves (10) in position in fairlead (11); insert sheave pins (9)
and lock into place with cotters. Be sure grease holes and grease
fittings are open. Mount drum (6) on shaft (17); 1llne up hole in
hub of drum with hole 1in shaft; insert bolt (15) and tighten.
Place keeper plate (5) in position on end of shaft (17); 1line up
holes; 1nsert cap screws (4) and tighten.

TO REPLACE:

Place tagline in position on brackets in boom. Line up holes in
tagline bracket with holes 1in boom bracket; insert four bolts (3)
and "U" bolt (2) and tighten. Reeve cable as shown.
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CRANE - DRAGLINE - CLAMSHELL - PILE DRIVER BOOM
FICURES (149), (150), (151) and (152), PAGE 173

TO REMOVE:

For removal of the complete crane boom assembly - which i1s the same
as used for dragline, clamshell and plle driver service - follow
instructions on Page (97), Operation Section.

TO DISASSEMBLE:

With boom well supported on cribbing, as shown in Figure (149),
Page (173), split boom into two sections by removing bolts (1) at
each joint. (NOTE - Cable guard (2) can be taken off‘separately.)

Crane, Clamshell, Dragline and Pile Driver boom point sheave as-
sembly shown in Figure (150), Page (173), 1s disassembled by tak-
ing out bolts (3), removing cable guard (4), takingouteight bolts
(5) and removing guards (6) and (7). Next, take out cotters (8)
and remove washer (10) and spacers (11l). Slowly drive shaft (9)
out of yoke (12), taking off boom suspenslion sheaves (13}, spacers
(14), hoisting sheaves (15) and thrust washer (16) as they are freed
from the shaft (9). To disassemble boom suspension sheave block
assembly, figure 149, close and pull cotter from pin (17); take
out piln and remove block assembly from bracket (18). Next close
and pull cotter in pin (19); take out pin and remove sheave (20)
from housing (21). Remove bolts and take off bracket (18).

To remove boom point yoke (12) and reinforcing pad (22) cut cr
burn off heads of rivets (23) and punch them out.

TO INSPECT:

Examine babbltted bearings in boom foot and 1f worn badly, renew.
NOTE - When rebabbltting use a shaft of the same diameter as the
boom foot plns extendlng through both holes In the boom foot to
locate centers so that boom willbe in proper allignment when mounted
on the machine.,

Check boom foot plns for wear. Check boom carefully for cracks and
bent chords (24) or struts (25). Repalr cracked members by welding
and if there 1s any questicn about strength after weldings, add a
reinforcing member by welding it to the weakened member as shown
in Figure (151). The quickest method of straightening bent struts
1s to use a Jjack as shown in Figure (152). Blocking must be used
with a jack to distribute the straightening loads over several mem-
bers on the opposlte side of the boom. NOTY - Alwavs locate bloclk-
Ing so that load 1s taken at the ends of  struts near the chords
rather than at centers between chords. When stralghtening heavier
members such as chords or extremely sharp and ancular kinks in
llghter members, always apply heat with welding torch to soften
steel for straightening. To Inspect boom polnt sheave assembly
examine shaft (9), thrust washer (16) and bushings of sheaves (15)
and (13) for wear. (See "Dowel Instructlons", Puge (164).) Kote
condltion of sheave grooves and if sides of groove are worn thin
or sharp, renew. Examine boom polnt yoke (12) closely for cracks

and weld any that are found. If yoke 1s damaged beyond repailr,
replace. Check boom suspension sheave (20), bushins and pin for
wear. If housing (21) or bracket (13) are cracked, renair by

weldirng.
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TC REASSEMBLE:

If boom point yoke (12) has been removed for repair place it and
the reinforcing pad (22) in position on boom polint; line up rivet
holes; 1lnsert four machine bolts - twoon each side - to hold yoke
in place for riveting. NOTE - Be sure all holes will tale 3/4"
rivets. It might be necessary to file or ream some of the holes
for fi1t. Heat rivets to a bright cherry red, insert into holes -
cne at a time - and rivet. If riveting tools are not avallable,
use a sledge hammer for riveting and another heavy hammer or shaft
for bucking up.

Start shaft (9) through boss in yoke (12) and mount sheaves, spacers
and thrust washer for crane, clamshell, dragline or pile driver 1in
the order shown in Figure (150), Page (173), replace spacer (11),
washers (10) and cotters (8). Mount guard (4) and secure with
bolts (3). Place guards (6) into position and line up inside holes
of guard with holes Inboom point. Insert two bolts incenter holes
of each guard and tighten. Lift guard (7) into position; line up
holes with the end holes of each guard (6); insert four bolts (5)
and tighten.

Mount bracket (18) and fasten with bolts. Place housing (21) into
position in bracket (18), 1line up holes; insert pin asnd lock 1n
place with lock pin and cotter. Be sure bent end of lock pln 1is
entered into hole provided for 1t 1n bracket before inserting and
opening cotter. Place sheave lnto housing; line up holes; insert
pin and secure with lock pin and cotter. Place sectlions of boom
into position; 1llne up holes in butt plates of each section; in-
sert bolts (1) and tighten. Mount cable guard on the sides of boom;
line up holes with side holes 1n butt plate; 1insert bolts and
tighten.

TO REPILACE:

To replace crane, clamshell, dragline or pile driver boom see in-
structlons on Page (97), Operation Section.
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DRAGLINE FAIRLEAD
Figures 153 and 154

NOTE - Because of the weight of the dragllne falrlead 1t can be
disassembled more conveniently by suspending it at a sultable helght
with the drag cable as shown in Filgure (154), Page (17€).

TO REMOVE:

Remove bolts (1) and allow fairlead to roll down on drag cable to
desired helght from the ground.

TO DISASSEMBLZ FAIRIEAD:

Remove nlur (2) from opening at top of base (3), then tip base
enox;h to allow the removal of balls (4) through opening. After
balls have been removad, pull frame (5) out of base (3) slightly
and rernove rollers (6). CAUTION - Do not lcse balls or rollers.
The correct number - 22 balls and 31 rollers ~ will be needed for
reassembly. Falrlead rmay now be lowered to the ground [or more
convenlent dlsassembly. Detach drag cable (7) from cable socket
(8) and rerove cable from fairlead. Take out capscrews (9¢) and
remove bushings (10). Next drive out sheave pins (11) and remove
sheaves (12). Take out cap screws (13) and remove caps (14) and
roller assemblies (15).

TO DISASSEMBLE ROLLER ASSEMBLIES:

Remove gease fitting (16); bend down lock plate (17) then take
out grease studs (18), lock plate (17), washer (19), shims (20)
and spacer (21). Pull shaft (22) out of roller tube (23). To re-
move grease retainer (24), bearing (25) snd grease seals (26),
drive them out with a small shaft. NOTE - When driving out bear-
ings, retalners and seals, shaft should be inserted Into one end
ol the tube todrlive parts Irom the opposlte end. Tap driving shaft
Just hard enough to release parts for remcval. BE CARLFUL NOT TO
BEND RETAINERS.

TO INSPECT ROLLER ASSEMBLIES:

Checzk roller tubes (23) for wear and shafts (22 for allgnment.

If shafts are bent, replace. Check ease seals for damnge or wear

and replace if necessary. Bearings %25) should be checked for wear

and chipped or cracked rollers. Retainers (24) might have been
bent in removal and i1f unable to stralghten, replace.

TO RTASSEMBLE ROLLER ASSWMCLIES:

Insert retainers (24) in tubes (23) - one retalner in each tube -
then start outer races of bearings (25), larye diameters of beveled
surfaces up, and tan into place on tops of retainers (24). Place
bearings (25) into position in cuter races and start grease senls
(26) into tubes,_tapnins them down into place with a hammer. In-
sert shafts (22) into roller tubes belng sure that shoulders at
ends of shafts enter groase shlelds (25). liext place, at the other
ends of the shafts, retainers (24), bearings (25) and grease shields
(26) in the tubes. Next slio spacers (Z1) over shafts ard inte
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grease seals, then place shims (20), keeper plate (19) and lock
plates (17) 1into position and tighten wilth grease studs (18).
Now test roller assemblles and 1f they revolve freely on shafts,
wilth no end play, they are in proper adjustment. If adjustment 1s
necessary, add more shims (20) if rollers are tight on shafts or
take out shims if rollers have end playor are too loose on shafts.
Next bend up lock plates (17).

TO_INSPECT FAIRIEAD:

Check bushings (10), pins (11) and sheaves (12) for wear. If falr-
lead base (3) or frame (5) 1s cracked, repalr by welding or, 1if
damaged beyond repalr, dlscard and install new parts. If rollers
(6) or balls (4) sre worn or chipped, replace. Check all grease
fittings tobe sure theyare open and replace all that are damaged.

TO ASSEMBIE FAIRLEAD:

Mount roller assembllies on fairlead frame (5), 1line up holes and
secure with caps (14) and capscrews (13). Tap keys (27) into place
in sheave pins (11) and then, after positioning sheaves (12) in
fairlead frame, 1nsert pins, maklng sure that keys (27) line up
with keyways in sheaves before tapping them in. Place bushings (10)
in position on sheave pins (11) and secure tc fairlead frame with
capscrews (9%. Next place rollers (6) 1n groove of falrlead frame
hub and tie with wire to temporarily hold them in pcsition while
slipping the hub of frame into fairlead base. Remove temporary tle
wire when rollers start into base. Next drop balls (4) into open-
ing in falrlead base, then close opening by screwing in plug (2).

TO REPLACE FAIRIEAD:

Thread free end of drag cable through falrlead and attach cable
to dragline bucket; holst bucket until drag cable 1s high enough
to permit sliding fairlead into position; 1line up holes 1in base
of falrlead with holes in turntable; Ilnsert bolts (1) and tighten.
Be sure fairlead is well greased before using.
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SHOVEL ATTACHMENT

NOTE - Before removal of dipper for repairs, it l1s more convenlent
to disassemble dlpper while attached to dipver sticks. Lower dip-
per to the ground so that 1t rests on the dipper latch keeper with
teeth about 2 feet from the ground, then proceed as follows:

DIPPER TEETH
TO REMOVE:

Close and pull out cotter (1). Insert wedge as shown 1in inset
("aA") (Flgure 155) and drive with sledge hammer until tooth isre-
leased from socket. Pull out tooth and remove wedge.

TO INSPECT:

Check for wear. If dull cr not worn more than 2" from original
length, sharpen by heating and drawlng. If worn more than 2", re-
bulld by welding or renew.

TO REPLACE:
Insert tooth 1in socclket and drive down with sledce hammer untll
cotter can be inserted 1in hole.

NCTE - Koehring dipper teeth are reversible and if only slightly
worn, they may be taken out, turnedi and replaced to tring cutting
edge to bottom side.

DIPPER FRONT (Figure 155)

The dipper front 1s of one plece and all mangsness. Replacement
of the front due to weer 1s rarely necessaryv. Accldents or abuse
might cause cracks which wlill necessitate replacement.

TO RENOVZ:

Remove teeth as described under "Dipper Teeth". Next barn or cut
off all rivets (2) and remova front.

TO REPLACT:

Line up holes of dipper front with holes in dlpper side and riv-
et. Install teeth as described under "Dipper Teeth".

DIPPER LATCH (Inset "nr") (Figure 155)

TO REMOVE:
Detach chain (3) from lever (4). Remove bolts (5) and (6), take
off lever (4) and 1lift out latch bar (7). Remcve adjusting bclt

(10) by unscrewings nuts (8) and (9).
TO INSPECT:

Check all bolts and holes for weuar. If latch bar shows extreme
wear at latch end, build up by welding and srind smooth to pre-
vent bar from sticking in latch leeper at bhottom of dipper front.

TO REPLAC=:

Place latch bar (7) through members (24) and (11). Renlace ad-
Justing bolt (10) leavinz nuts (8) and (9) loose (for adjustmrent
after assembly). Positlion laver (4). Insert bolts (5) and (6),
tlghten them and lock with cotters. Attach chain and adjust as
described under "Operating Adjustments", Page 102.
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DIPPER DOOR (See Figure 155, Page 179).

TO REMOVE:

Place dipper on grocund so that it is flat on 1ts front. Detach
chain (3) at latch lever (4). Close and pull cotters from door
hinge pins and remove pilns. Step to one side for safety, then
with plnch bar placed between hinge and dipper back, pry door out
and let it fall to ground.

TO INSPECT:

Check hinge bushings for wear and replace 1f necessary. Check door
for distortion and cracks around hinges and reinforcing members.
If bent, heat and straighten wlth sledge hammer. If cracked, re-
palr by welding.

TO REPLACE:

With the assistance of a helper, plece front of door on latch
keeper, then raise door and lnsert hinges Into hinge bosses, line
up holes, 1Insert hinge plns, Insert cotters and open.

DIPPER BACK (See Figure 155, Page 179).

TO REMOVE:

Close and pull cotters on stick foot pins (21) and remove pins.
Remove pins (22). Using pins (22) for the purpose, connect dlpper
sheave block toadjusting links, then holst sticks clear of bucket.

TO INSPECT:
Check all bushings and »pins for wear. Examine dipper back for
cracks and weld any that sppear.

TO REPLACE:

Lower sticks into positlion; line up holes in stlck foot with holes
In bottom bosses of dipper back; 1insert stick foot pins; insert
cotters and open. Allow enough slack in holst line to lower ad-
Justing links to position; remove pins (22) releasling adjusting
links from dipper sheave block and drop adjusting 1links into
place; line up holes, insert pins, insert cotters and open.

DIPPER ADJUSTING LINKS (See Figure 155, Page 179).

TO REMOVE:

t/1th dipper resting on the ground on its front, remove adjusting
link bolts (23) and spscers. Remove sheave block pins (22). Lift
adjusting links off.

TC TNSPTCT: .
Check all holes, bolts, spacers and plins for wear and if badly
worn, replace.

TO REPLACT:
Replace adjustins 1links; line up all hcles and 1nsert bolts,
spacers and pilns.

DIPPZR SHEAVE BLOCK (See Figure 158, Page 131).

TO REZMOVE:

Lewer dipper to groand so that it rests con ite front. Rerove dip-
ner sheave block »ins (22) Figure 155. Swirng blocl clear of bucliet
and lower to cround. llext remceve 4 bolts (1) and talre out journals
(2. Reneve cott=r from »in (3) and null pin, beine careful not
to lose wash2rs (4).. Shaft. (&) can now bhelmsmovedan? sreave (u)

Al

snd wastiers () can be 1ifted fromblogl(Vopckerore keyrflyfrorm shaft,
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TO INSPECT:

Check Jjournals, shaft, bushings and sheave groove for wear. IT
Journals show wear on one slde, they cen be reversed. If sheave
shows excesslve wear in groove or groove wedges are worn sharp,
replace. If shaft 1s worn excessively or sccred, replace.

TO REPLACE:

Place sheave and washers into position (with hoist cable in groove)
in sheave block, lineuphole with holes in block and insert shaft
(5). NOTE - Replace ley (8) 1n keyway with hole side up so that
hole In key wlll 1line up with hole in sheave for pin (3). Insert
pin (3) through hole 1n sheave untll it is seated in key (8); in-
sert cotter In pln and open. Using holst cable, 1lift sheave block
into place on dipper,, 1line up holes and 1insert pins (22) Figure
155.

DIPPFR STICKS (See Filgure 160, Page 190)

TO REMCVE:

(Ccrinlete dipper stick asserbly, less dipper trip mechanism). For
removal of Dipper Trip Mechanism, see Paze (182). Lower diprer to
ground sc that 1t s flat on 1lts front. Remove dlpper as describved
under "Dipper Rack", Page (183), making sure that dipper trip cheln
is disconnected as described under "Diprer Trip Mechanism", Pare
{182). Lower sticks so that bosses (1) rest on timbers or other
sultable blocking. Release crowd brake and back machlne until
shipper shaft pinicns are wilthin approximately 2" from the stops
(2) at the end of the sticks. Next release saddle blocks as des

crived under "Saddle Blocks", Page (186) so that saddle blocks can
be swung clear of sticks, being careful toremove saddle block gibs
before pushlng saddle blocks clear of sticks. Next remove padlock
sheave from lower end of sticks. Remove dinper adjusting links
as described under "Dipper Adjusting Links", Page (183). Using
0ld cable or chain for a sling which should be placed around the
sticks about two feet away from the under side of the boom, attach
sheave block to sling. TIPORTANT - To avold distortion of sticks,
place a timber 15-3/8" lonp between the sticks at point where
sling 1s placed. HoIst sticks Tar enough to pull rack teeth out
of mesh with the shipper shaft pinions; back machine far enough to
clear sticks from shlpper shaft pinions then lower sticks toblock-
Ing on the ground. Remove sling and either swing boom to clear
sticks or back machine away.

TO DISASSEMBIE:

Remove eirht nuts (3) and drive out elght tie bolts (4). Dipner
stick spacer block asserbly 1s now free and can be removed. Do
not bend shims (5) between spacer blocks and stlcls.

TO DISASSEMALE SPACER BLOCK ASSENMBLY:
Remove six holts (6) and take off cover plate (7) and (8). Drive
out eight pipe spacers (9).

TO INSPECT SPACTER BIQOCK ASSENMBLY:
Examine blocking for decey or darage. Reprlace 1f necessary. Cov-
er plates may be damaged. If distorted stralghten.

TO RUASSENMRIE SPACZR BLOCK ASSENMBLY:

Line up holes In spacer blocks. Insert elght pipe spacers (9) and
drive them through until ends are flush with blocking. Place
spacer block ccver plates (7) and (&) over blockins, line up holes
and insert six bolts (6) and tlghten.
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TO INSPECT:

(Dipper sticks 1less dipper trip mechanism and spsacer block assem-
bly). Thoroughly clean sticks by washing them with cleaning fluid
and examine closely for cracks. Repalr cracks by welding. Check
stops (2) for wear or breakage. Check bushings (10) and (11) for
wear. Check racking (12) for wear or darmage. Worn or damaged

segrents of rackling are renewed by burning off o0ld segments and
welding on new. CAUTION - Before replacing rack sepgments be sure
all irregularities on the rack surface of stlcks are chlpped and
ground to a smooth surface. Be sure new racklng Is properly Ilned
up with 0ld racklng and that 1t 1s securely clamped before welding.

TO REASSEMBIE:

Line up the elght bolt holes in the dipper sticks with the holes
in the spacer block assembly and insert tile bolts (4). Replace
nuts on bolts and tighten. IMPORTANT-.The inside dimension between
dipper sticks must be held at 15-3/8" so that bosses (1) on dipper
sticks 1line up properly with bosses on dipper back. Special shims
(5) are provided toreduce or increase the dimension between sticks
as required to obtain 15-3/8".

TO REPLACE: (Complete dipper stick assembly).

Attach sling of old ceble or chain around stlcks approximstely 5
feet fromthe stops (2). IMPORTANT- To prevent distortion of sticks
insert a timber 15-3/8" lon~ between the sticke at point where s1in-
is placed. Hfolst sticks hilgh enough toclear shipper shaft pinions.
With stlcks placed so that boom will enter opening between sticks
move machine toward sticks to a point where sticks may be lowered
into position and the racking properly rmeshed with shipper shaft
pinions as described on Pare (100), Operation Section. Detach dip-
per sheave block and remove sling. Swing saddle blocks into place
and adjust as described under "Saddle Blocks", Page (101), Operation
Section.

NOTE - For replacement of dipper, see descripticn under "Dipper
Back," Page (183).

SHOVEL BOOM (Less Dipper sticks) (Fifure 156)
NOTE~ For removal of dlipper sticks, see description on Pare (1£4).

TO REMOVE:

Lower boom to cribting, (exarmnle on Page ©¢7), Oper=tion Section.
Remove cable. Split upper nart of crowc chain (1) by remcvins
chaln pin midway between boorm foot and crowd drum. Chain may now
be remcved wlth power by engaring the croewd clutch and crowding
out and at the sare time guidinec the chainsc that 1t lies flat on
top of the boom. Remcve bcecorm foot pin belts and vull out boorm foot
pins (2). Back machine awey from bocn.

CROWD CHAIN GUIDE (Filrure 156)

TO REMOVE:

Remove bolt (Z). Remove locl plate pin (4). Chain fulde 1s free
and can te opulled out throurh openin' at foot of toor. Remove lock
plate (5) from chailn ruide.

TO TMSPECT:
If chaln guide is deerly rrooved or cracled, replace. Checl lock
nlate for vesar.
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TO REPLACE:

Attach lock plate to chalin guide and slide guide into position in
the boom, lining up lock plate opening wilth holes in boom. Insert
lock plate pin, attach nut toeach end and tighten, being sure that
ends do not extend beyond the thickness of the wearing plate (6).
Insert and tighten bolt (3) at foot of boom.

BUMPER PLATE (Figure 156).

TO REMOVE:

Remove bolts (7) and (8) and take off bumper plate (9) and block
(10).

TO INSPECT:
Examine bumper plate for distortion or damage. If bent, straighten
with sledge hammer; if badly damaged or block 1s cracked, replace.

TO REPLACE;
LIft bumper plate and bumper plate block into place; line up holes
with holes in boom; insert and tighten bolts.

SHIPPER SHAFT ASSEMBLY (Figure 157).

SADDLE BLOCKS

TO REMOVE:

Remove cotter and take off nuts (1) with special wrench and ham-
mer. Take off washer (2) and thrust washer (3). Saddle block
1s now free but requires two men to remove because of welght. Place
saddle block on ground.

TO DISASSEMBLE:

Remove lock pin (4) then pull out sheave pins (5). Sheaves (6)
can now be removed. Remove lock pin (7). Next remove lock nut
(8) and nut (9), then bolt (10) can be removed.

TO INSPECT:

Wash all parts thoroughly with cleaning fluld and check all parts
for wear. If sheaves, sheave bushlings or sheave pins are badly
worn, replace. If head of adjusting bolt (10) 1s badly worn or
threads of the bolt or of nuts (8), (9) and (1l1) are damaged, re-
place. If saddle block bushings (12) or thrust washers (3) and
(13) are badly worn or scored, replace.

TO REASSENMBILE: .
Screw nuts (11) down to head of bolts (10) with flat surfasces of
nuts away from head of bolts. Insert adjusting bolts into place
so that flat sides of nuts (11) contact flat surfaces in saddle
block recesses. Then secure adjusting tolts with adjusting nuts
(9) and (8) and when sticks are in place adjust as described under
"Saddle Block Adjustment", Pace (101), Operation Sectlon. Place
sheaves (6) 1n saddle block and 1line up sheave bores with holes
in saddle blocks; insert pins (5) and lock with lock pin (4).

SHIPPER SHAFT

TO REMOVE:

Remove sleeve (14) and thrust washer (13). Drive metal wedres besx
tween pinion (15) and flange bushing (16). Place hardwood
block at end of shipper shaft as shown in Fifure (157), and
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drive shaft with sledge hammer until pinion (15) 18 released.
CAUTION - Do not strike shaft after »ninlon (15) is released as it
might cause damage to flange bushing (16) by key (17). Remove pin-
fon {15) and with hamrer and chisel, remove key (17) from shaft.
Use same procedure at other end of shaft to remove opposite pin-
ion. Remove set screws (20). Place hardwood block against end of
shaft and drlve with sledge hammer until flange bushing (16) on
opposite side of sprocket {18) has been driven from its retainer.
Use same procedure at other end of shaft to drive out opposite
bushing. NOTE- Be careful not to lose or damage shims (19). Re-
move shipper shaft. Sprocket (18) belng free on shaft will come
of f inside the boom and can be removed through Iinspection opening.

TO INSPECT:

Check sleeves (14), all thrust washers and flange bushings (16)
for wear or scoring and replace 1f necessary. Check pinions (15)
for cracks, or bent or worn teeth and replace if necessary. Check
sprocket (18) for tooth wear or for cracks. If teeth are worn too
badly for rebullding, replace sprocket.

TO REPLACE:

Place sprocket (18) inboom through inspectionhole; line up sprock-
et bore wlth shipper shaft holes 1n boom and insert shaft from
either end until splines on shaft are fully meshed with spllnes in
sprocket. Replace shirs (19) on flange bushing (16) and fit bush-
Ing over end of shaft, then start 1t toward sprocket (18) through
hole In boom and drive 1t in by bumping untll flange of bushing
fits tight all the way around against machined surface on boom.
Follow same procedure to replace opposite flange bushing. Place
steel washers (21) on shaft agalinst flange bushing. Insert keys
in keyways, tapping themdownuntil they are fully seated. Be sure
surfaces of keys are smooth .~ using a flle for the purpose 1if
necessary -before replacing pinlons (15). Replace pinions on shaft
- lining up keyway with key - wilth large end of tapered bore in
pinions toward boom. Place thrust washer (13) on shaft, making
sure that slot in washer fits over key (17). Slide sleeves (14) on
shaft. Next replace saddle blocks; thrust washer (3); flat washers
(2), then replace nuts (1) and tighten, using special wrench pro-
vided for the purpose and which can be hammered to get maximum
tightness. .

NOTE - After mounting dlpper sticks as descrlbed on Page (185),
saddle blocks are adjusted as described under "Saddle Blocks",
Page (101), Operation Sectilon.

BOOM POINT SHEAVES (See Figure 159, Page 181).

TO REMOVE:

With boom lowered on cribbling and cables slack, remove bolts (1);
take off guards (2) and boom suspension sheaves (3). Drive out
shaft (6) which releases sheaves (4) and (5). Take out sheaves.
IMPORTANT - Note posltions of flat washers (7) and be sure these
are replaced as shown when replacing sheaves.

TQ INSPECT:

Check bushings and shaft for wear and replace if worn. Check sheave
(4) particularly for wear in groove and if edges are thin or groove
1s worn deeply, replace. Sheaves (3) get very little use in shovel
work and seldom 1f ever need replacement. This is alsc true of dummy
sheave (5) which is used only as cable anchor. Check grease fit-
tings in each sheave to be sure they are open.



PAGE 188 KOEHRING COMPANY

TO REPLACT:

Place sheaves (4) and (5) in position, 1line up sheave bores with
bores in boom point and insert shaft (6), placing flat washers (7)
on shaft. Place boom suspension sheaves (3) oneach end of shaft;
place guards (2) in position and insert bolts (1).

CROWD CHAIN ADJUSTING SPROCKET (See Figure 156, Page 180).

TO REMOVE:

Remove nuts (11) and (12). Bend lock plate (13) down so that cap-
screws (14) cen be removed. Slide guides (15) off bolt (18).
Sprocket assembly can then be 1l1lfted off and placed on ground.
Then remove nuts (17) and (18) from bolts (16). Bolts can now be
taken out of bearing blocks (19) and then bearing blocks can be
removed. Next slide shaft (20) out of sprocket (21).

TO INSPECT:

Check sprocket bushing and i1f badly worn or scored, replace by
pressing or driving bushing out of sprocket and press or drive new
one 1in. If sprocket teeth are worn beyond rebuilding, replace.
Inspect sprocket grease fitting to be sure it is open.

NOTE - See instructions on Pages 162 and 164 1f new bushing 1is to
be installed. If threads on bolts (16) are badly worn or damaged,
replace bolts and If bolts are bent, they must be stralghtened.
Inspect bearing blocks (19) for wear.

TO RUPLACE:

Insert shaft (20) through bushing which is pressed 1nto sprocket
(21) and mount bearing blocks (19) on shaft, 1lining up bolt holes
in bearing blocks with bolt holes inshaft (20). Insert bolts (16)
and fasten with nuts (18) which should be screwed tight agalnst
bearing blocks. Screw nuts (17) to within approximately 2" of nuts
(18). ©Lift assembly to position where the threaded ends of bolts
(16) can be inserted into bolt holes in boom foot. Slide guides
(15) on plain ends of bolts (16); line up gulde hcles with holes
in foot casting; place lock plates (13) over holes; 1insert cap-
screws (14); tighten and lock capscrews by bending ends of lock
nlates up against capscrew heads. Screw nuts (11) and (12) on ends
of bolts (16). Proceed with adjustment as described under "Crowd
Chain Adjustment", Page 102, Operation Section.

STATIONARY IDIER SPROCKET (See Filgure 156, Page 180).

T0O REMOVE:
Remove pin (22
drop sprocket (

) and drive out shaft (23), being careful not to
24).

TO INSPECT:

Check sprocket for wear and 1f teeth are beyond rebullding, re-
place with a new one. Check sprocket bushing and if worn, press
out and replace, belng sure to line grease holes. Check grease
fitting to be sure 1t 1s open. Check shaft for wenar.

TO REPLACE:
Lift sprocket into position, line up bore with holes in boom foot
and push 1n shaft. Insert pnin and secure with cotter.

NCTE - To replace corpletely assembled shovel attachment, follow
Instructions on page (98), Operatlon Secticn. Stripped shovel
boom, mounted on cribbing, may be attached in the same manner.
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PULL SHOVEL ATTACHMENT
PULL SHOVEL DIPPER (See Figure 162, Page 191).
TO_REMOVE:
Lower dlpper until 1t rests flat on 1its bottom on the ground.
Close and pull cotters in pin (7) and swing adjusting link (6) to
the ground. Close and pull cotters 1n pln %5) and remove pin, de-

taching adjusting link from dipper. Close and pull cotters from
pins (1) and hoist dipper arm clear of bucket.

TO DISASSEMBLE:

Remove six bolts (8) from each side cutter (2) and take .off side
cutters. Thread a cable through one pin hole iIn dipper and one
pin hole in dipper arm and securely clamp ends of cable. Now
ralse dipper untll It rests on 1ts side. Remove cable and swing
attachment clear of dipper. Close split end of wedges (9) and drive
wedges out. Remove tooth points (3).

TO INSPECT:

Check adjusting link (6) for wear in pin holes. If link 1is bent
1t must be straightened. Check all pins for wear. Check side
cutters (2) for wear on cutting edges. To sharpen side cutters,
heat and reshape. If tooth points (3) are slightly worn, reverse;
if worn beyond retullding, replace. If tooth bases (10) show ex-
cesslve wear they should be replaced, making sure all rivets (11)
are tight. 1If wearing plates (4) are excesslvely worn, they must
be removed and new plates installed by welding.

TO ASSEMBIE:

Insert tooth points (3) 1in bases (10); drive in wedges (9) and
open. Lower dipper arm until it contacts top side of dipper, then
swing dipper arm acainst dipper and push dipper over so that it
rests on 1ts bottom or tooth base side. Place slde cutters (2) in-
to position, 1line up holes, 1insert bolts (8) and tighten. Lower
dipper arm into position on dipper, 1line ‘up holes, 1insert pins
(1), insert cotters and open. Place one end of adjusting link (6)
into position on dipper, 1line up adjusting link hole with holes
in dipper boss, insert pin (5), insert cotter and open. Swing
adjusting link (6) 1into position on dipper arm, line up hole in
adjusting 1ink with proper holes in dipper arm; 1insert pin (7);
insert cotter and open. (See Pull Shovel Dipper Angle Adjustment,
Page 107, Operation Section.)

PULL SIHOVEL ARM (Less Dipper) (See Figure 163, Page 192).

NOTE - For removal, disassembly, 1inspectlion, reassembly and re-
placement of pull shovel dipper, see "Pull Shovel Dipper.”

TO REMOVE:
Pull dipper arm in close to boorm. Lower bvoom until arm rests on

blocking as shown in Figure (163), Page (192) Drive wedge from
wedge socket (1) and remrove cable Y2 pullin~ cable clear of
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PULL SHOVEL ATTACHMENT

Filgure 162

sheaves (3) and (4). Close and pull cotter from pin (5) and
remove pin which releases sheave (6). Take out sheave. Remove

ard (7) by taking off nuts. Unscrew set screws in set collars
%g) until collars are lcose on shaft (9). Close and pull cotters
in shaft (9) and remove shaft which releases sheave (4) and set
collars (8) for removal. Replace sheave (4) after having placed
cable (1) as shown in Figure 164, 1in sheave grooves and take up
slack in cable by winding it on drum wilth power. (After removal
of dipper arm, boom can be raised and lowered with cable and can
be safely used as a crane for the handling of dipper or dipper arm.
Do not use as crane for any other purpose.) Bend down lock plates
(10) and remove nuts (11). Using a short bar as a driver, place
one end agalnst the shaft (12) at the end opposite the shaft key
and drive out shaft (12) wlth sledge hammer. Holist boom and swing
clear of dipper .arm.
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TO INSPECT:

Clean dipper arm thoroughly and examine closely for cracks, dis-
tortion of other damage. Inspect roller (13), sleeve (14), thrust
washers (15) and bushing (16) for wear. To remove sleeve and rol-
ler for inspection, take off thrust washers (15); remove set screw
(17) and pull out sleeve (14) being careful not to drop roller
(13). 1If bushings (16) must be replaced see "Dowel Instructions",
Page (164). To remove sheave block (18) close and pull cotter in
pin (19) and remove pin which releases sheave block. Place sheave
block on the ground. To d 1sassemble sheave block (18), remove
bolts (20) which relsase scraper bracket (21). Close and pull
‘cotter in pin (22) and remove pin. Lift out sheave (3). To in-
spect, examlne sheave pin, sheave bushing, block pin and block
bushing for wear. Inspect sheave groove for damage or wear and
scraper bolt for wear or damaged threads. If necessary to rebush
sheave or sheave block see "Dowel Instructions,"” Page (164). To
reassemble sheave block (18), place sheave in block, line up bores
and insert sheave pin, 1locking it in place with cotters. Next,
place scraper bracket into position in sheave block; line up holes
in bracket with holes in sheave block and insert 4 bolts (20) and
tighten. Screw bolt (23) into scraper bracket so that it just
clears the bottom of sheave groove and lock in place by tightenlng
nut. Check all grease fittings to be sure they are open. To re-
move sheave block assembly (24), close and pull cotter in pin
(25) and remove pin.

TO_DISASSEMBLE:

Close and pull cotter of pin (5) and remove pin, releasing sheave
(6). Next take out bolts (26) and remove sheave housing (27).
Bumper (28) may be removed by taking out two bolts.
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L ]
TO IISPECT:

Examine bushings, pins and sheave groove for wear. If bumper (28)
is worn or damagced, renew. If 1t 1s necessary tc rebush sheave or
bracket see "Dowel Instructions", Pare (1064).

TC ASSTNMRBLE:

Place housing (27) in positlion on bracket (24). Place sheave (6)
in housing; 1line up holes and lnsert sheave piln (5), locking it
in place with cotters. XNext insert bolts (26) and tighten. Place
bumper (28) into position on bracket (24); 1line up holes and in-
sert bolts and tighten. To replace sheave assembly line up bore
of asserbly with bore In diprer arm; insert pin (25) and lock with
cotters. :

TC REPLACT:

Place roller (13) in position 1n dipper arm bracket and iInsert
sleeve (14) sco that one of thrust washers (15) can be slipped on
each side. Swings boor: into position over dipper bracket assembly
and lower 1t slowly into »nlace takines care not to dlsturb thrust
washers (15). Line up holes and insert shaft (12), (end opposite
keyviay first) into keyway shaft hole in boom as shown. Insert key
Into keyway 1In shaft and after lining up key with keyway 1In the
shaft hole 1n boom, bump shaft In until centered. Screw on nuts
and tighten so that there 1s approximately 1/16" clesrsnce’in as-
sembly. 3Bend up lock plates (10}.

PULL SHCVEL 3B0OM (Less Dipper Arm) See Figure (164), Page (194).

KOTE - Reeve holst cable as described under "Pull Shovel Arm", Page
(190).

TC RIMNOVE:

Lowver boom to cribbing as shown. Detach cable (1) from dead end
by removing cable clamps (2) and remove cable from sheavesa. Take
out locking bolts and rerove boom foot pins (3). Back machine away,
leaving boor resting on cribbing.

T0O DISASSEMILT:

Remove lock bolt and pull shaft (4) which releases idler sheave
for removal. lext take out cotter of shaft (&) and after locsening
set screws cf collars remove shaft. Sheave (6) and set collars
can now be taken out. Remove twelve tie bolts (7) releasing torsion
box (8) from two boom members (9).

TO _IVSPTCT:

Clean boormand torslon box thorourhly and examine closely for cracks.
If any cracks are found repalr by weldings. Insvect twelve tie bolts
(7) for wesr cr dama~e to threads and renew if necessary. Zxamine
babbit bearinr s in boom foot and boor foot pins (3), also bushings
and pins of 1dler sheave anil fleetins sheave (€). If any bushings
are worn bsdly they must be renewed; =see "Dowel Instructions"”,
Pure (164).
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PULL SHOVEL BOOM (LESS DIPPER ARM)
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PULL SHOVA JIB FRAME (Less Boom, Dipper Arm and Dipper) See Fig-
ure (165).

TO RTMOVE:

Lower jib frame so that 1t rests on cribbing. Detach cable (1) by
removing one end from cable socket (2) and remove it from jib frame
suspenslion sheaves (3). Close and pull cotters of pins (4) and
then remove pins. Back machine clear of frame.

TO DISASSEMBIE:

Taeke off nuts (5) and remove cable guard (6). Take out bolts and
remove collars (7) and sheaves (8) from shaft (9). Next remove
shaft (9) from jib frame being carefulnot to drop sheave (10) and
dead end casting (11) as ther are released.

TC INSPECT:

Exarmine sheave bushinrs and shaft (9) for wear. If 1t is necessary
to rebush sheaves see "Dowel Instructions", Page (164).

TC RUASTEM3LE:

Place shesve (10) and dead end casting (11) inposition in jib frame
and insert shaft (9). Then sllp one of sheaves (8) on each end of
shaft and replace collars (7), liningup holes incollars with holes
in shaft; insert bolts and tighten.

TC RTPLACE:

Move machine up to crlbbing on which jib frame i1s resting and,
with front end of machine 1n alignment with legs of jib frame,
bring holes of pull shovel adaptor Into 1line with holes in legs
cf jib framrme. It may be necessary to raise or lower Jjib frame
legs or swing machine slightly tobring holes Into proner alignment.
Insert pins (4) and lock with cotters. Reeve cable as described
in Operation Section, Page (86), and raise jib frame.

PULL SHOVEL ADAPTOR (Less Boom, Dipper Arm, Dipper and Jib Frame)
See Flgure (165).

TO REMOVE:

Close and rerove cotters from pins (12) and remove pins. Take
out bolts (13) and let adaptor fall to the ground being careful
to stand clear to avold 1lnjury. Be sure that space towhich adaptor
will fall is clear of any parts that may be damaged by the adaptor.
Also be sure that no shims (14) are lost.

TO INSPECT:

Clean adaptor thoroughly and exarmine closely for cracks. If any
are found repair by welding.

TO RUPLACE:
Lift adaptor into place on machine and insert pins (12) securing

them with cotters. Place shims (14) Into position; line up holes
and Insert and tighten bolts (13).
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CHAINS
POWER TRANSMISSION CHAIN

The power transmssion chain which transmits power fromthe engine
to the swing and traction Jack shaft 1s located at the left rear
of the upper deck machlnery and enclosed in an oll tight chaln
case as shown in Figure (167), Page (199). It 1s a 3/4" pitch,
four strand, roller type chain.

With the exception of the connecting link pins, all pins are as-
sembled with a heavy press fit and should not be disturbed unless
repalr links are to be 1lnstalled. Connectlng links are provided
with slip fit center plates to facllitate shortening or removal
of chain and are easlly distinguished by cotters which hold the
1inks in place.

TO _REMOVE:

Drain oil from chain case by removing drain plug (1l). Disconnect
fuel lines (3) and (7) at fuel tanl:, then take out four bolts (5)
and remove upper half of chain case (6). Locate connecting link
(4) and place it in position over top center of sprocket (2). Re-
move cotters and using small drift or punch, drive both pins of
pin 1link (15) through cover plate (19), then pull link pin out of
chain being careful not to lose center plates (16). Remove chain.

TO INSPECT:

Clean chain thoroughly with cleaning fluid and inspect for wesar
and broken rollers (17), roller links (18) or pin links (15). If,
due to wear, chaln has lengthened 3/4" or more beyond its origin-
al length of 148%", 1t may be shortened by substituting a preas-
sembled 4 pltch section for the 5 pltech sectlon. (To remove 5
pitch section, take out connectlng links on each slde of sectlon
as described above in "To remove chain". To connect 4 pitch sec-
tion, place sectlon between ends of chaln and insert connecting
links &s described below in "To replace chain".) To renlace rol-
ler links, press or drive out pin 1links on each side of damaged
roller link and replace with repalr roller links and connecting
links. CAUTION - Grind heads of pins flush with cover plates be-
fore driving or pressing them out.

TO REPLACE:

Place chain on sprocket (2) and drop one end, to which a piece of
wire has been attached, into chaln case ahead of sprocket. Using
the wire fastened to the end of the chain, pull chain through and
under both sprockets in case, then over sprocket (14) to top cen-
ter of sprocket (2). Engage engine clutch - Lever (9) - engine

not running - and by turning sprocket (2) by hand, take all slack
from top chain and mesh it with sprocket teeth at the same time.
This brings the ends of chaln together at top of sprocket (2).
Next, start pin link (15) through roller 1links (18) and, placling
two center plates in thie spaces between each roller link bring pin
link through chain. Place cover plate 1n positlon and tap 1t on
to pin 1link pins and secure with cotters. Place top of chain case
(6) in position; 1line up holes with holes in bottom of case; in-
sert bolts (5) and tighten. Connect fuel lilnes (3) and (7). Re-
place drain plug (1l). For lubrication of chain case, see Page (66)
Operation Sectlon.
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CROWD CHAIN (See Figure 168, Page 201).
TO REMOVE: (Without Power).

Unscrew nuts (2) toextreme out position on bolts (17) toslack off
crowd chain adjustment. Split chailn as described under "To split
chain", Page (198), near sprocket (3) and 1ift sectlon nearest the
machine over sprocket (4), pulling it from aprocket (10) at the
same time and let it fall to the ground.

Then remove cover (8) from opening in boom and 1lift chaln over
shipper shaft sprocket (9), allowing it to slide down gulde and
fall to the ground between boom foot and crawlers. NOTE - If boom
is horizontal, or nearly so, 1t wlll be necessary to pull chain
from boom foot opening.

TO REMOVE: (With Power).

Swing boom to a central positlion over front of crawlers and lower
dipper to the ground so that it rests directly under shipper shaft.
Slack off on crowd adjustment by unscrewing nuts (2) to extreme
out position on bolts (17). Lower boom untll it rests on dipper
atick spacer block, split chain, as described under "Tosplit chain",
Page (198), near sprocket (3). Then, after releasing holst brake,
travel machine awey from dipper, pulling chain out of boom foot
openins while doing so. After chaln has been removed from boom,
enrage racking-in clutch and slowly turn crowd sprocket (4) topull
off remainder of chain at 1dler sprocket.

TO INSPTWCT:
Follow instructions under "To inspect chain®, Page (198).

TO REUPLACT CHAIN: (With Power).

Facsten a rope or wire to open end of ‘chain and pass 1t through
boom foot opening to opening (8) at top of boom. Then, with 1link
pin heads to the richt or operator's side, pull chain through boom
until It is meshedwith shipper shaft sprocket (9). Next, pass rope
or wire back throurh opening to boor foot opening and travel ma-
chine toward dioper, pulling chain through boom at the same time.
Pass other end of chaln around sprocket (10) and mesh it with
sprocket (4) thenenrare crowd clutch and slowly turn crowd s»rocket
until all clack is tnlen out of the bottom of crowd chain (1).
Aring ends ¢f chain to~ether and connect as described under "To
connect chalin", pare (103). To adjist, see Pace 102, Operation
Sectlon.

TC WPLACT CHAIN: (Without Power):

Flece chaln on ton slde of boom with roller end of chaln toward
bocem point with heeds of 1inli pine to the richt or operator's side.
Fasten a rope or wire to rcller end of chaln sand pass it throurh

boor: frcr oneninr (Z) at top of boom to boom foot opening. Feed
chaln throu-n cpenin- (3) and pull it throurh toom with rope until
1t extends atout two feet bevond sprceicet (10). lext, fasten rove

or wire to the other ernd of chain snd pull it throurh boor in the
sore ranner, nascln 1t cver crowd snoreccket (4) and brinsinge  ends
of chaln tocether between snhrockets (4) and (10), apprcximntély 15"
from sprocket (10). Tlock sprocket (10) toilkeep:i%-from turning

.
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MAINTENANCE SECTION PAGE 203

HANDLING OF HEAVY PARTS

When repalr work 1s done iIn the fileld 1t 1s often necessary to
handle heavy parts such as shafts, drums, castings, etc., with no
crane avallable. In such cases various types of 1lifting devices,
as 1llustrated on Pages (204), (205) and (206) rust be used. Due
to the varying welghts of parts to be handled, the height to which
such parts rnust be lifted or the avallability of materials for con-
struction of such devices, the type selected rust depend upon the
Judgment of the operator or the mechanlc. The successful operation
of these 'home-made! 1lifting devices will depend largely upon the
skill and ingenuity of the operator. The 1llustratlons of the four
most common types of lifting devices are glven merely as a gulde
in constructing them and because each lends itself to many varia-
tions, or the materlals used will depend upon the kind avallable,
no definite specificatfons or dimensions can be given.

Materlals of ample strength corbined with good common sense will
provide the proper type of 1ifting device to meet a specific re-
quirement.

THE "GIN" POLT (Figure 170).

The "gin" pole is perhaps the most widely used device for the hand-
line of heavy repalr parts in the fleld maintenance of excavators.
It 18 simple in construction, adaptable to the majority of con-
ditlons and, 1in mrost cases, the material for its construction 1is
avallsble.

The 'set-up'! shown in F1i e (170), consists of a stout timber or
pole (1), studs (4) and %gi, rope tackle (2), guy lines (6) and a
chain hoist (3). To adapt the gin pole and the other devices 11-
Justrated to local conditilons frequent substitutions may be made.
For example, the pole (1) may be replaced by a steel beam or pipe,

the rope tackle (2) by cables anchored to trucks or tractors and
the chain hoist (3) by snatch block and cable which may be operated
by a winch.

SAFETY RULES:

In the hands of acareless mechanic the "gin" pole can be a dangerous
tool and for the safety of himself and others, the following rules
should be observed:

Always use materlals of adequate strength.

Always loop cables around pole several times before clamping.

Always use good cable clamps and a sufficient number of them.

Always anchor guy llnes to objects of adequate strength and
stabllity.

Always hitch loads securely.

Never allow slack in any guy line - when paying out on one
line immedlately take up slack in the others.

Never make a 11ft with pole at more than a 20 defree angle
from vertical without pole (1) sitting In a shallow hole

or without anchoring 1t securely In some other way.
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MAINTENANCE SECTION " pace 205

THE "A" FRAME (Figure 171, Page 204).

The "A" frame differs fromthe "gin" pole in that 1t 1s constructed
of two compression members instead of one. While this dedign 1s
not so flexible and therefore somewhat limited in its applications
as corpared with the "gin" pole, 1t 1s operated more easily and
safely by the inexperienced mechanic. The "A" frame consists of
two timbers (1), two suspension cables (3) and a chain hoist (4).
Inset shows method of fastening timbers together with bolt (2) and
method of attaching chain holst (4) with a cable sling (5). As
with the "gin" pole, substitution of materlials may be made as local
conditions require.

"Gin" pole safety instructions apply here - read them carefully.

THE TRIPOD (Figure 172)

The tripod 1s similar in constructicn to the "“A" frame with the

exception that an extra compression merber or leg has been asdded

to take the place of the suspension cables. It is usually made up

of poles or steel pipe and is used as shown in the illustration.

Inset shows a method of fastening the three legs (1) and clevis

éi) ﬁi%i)long bolt (3)~the clevis being used to support the chain
oc .

Flgure 172
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PAGE 2088B KOEHRING COMPANY

Refer to engine section for instruction on these units.

TO REPIACE MOTCR:

Skid engilne Intocab, clutch end flrst, and position it so that en-
'gine drive sprocket 1s In line wlth sprocket in reductlon case.
Remove skilds and connect reduction chaln as described cn Page 198,
Line up hcles in engine base with holes in turntable and 1insert
and tighten eight base bolts 4. Replace reductlion case cover 17
as outlined on Page 198.

Connect fuel lilne 19 at fuel tank and carburetor and fasten 1t
with clips 18, Place flexlble condult 2 iIn position and fasten
with c1lip 3. Replace wires 7 in their respectlve positions as
noted on tags. Connect throttle control 15, gpovernor control 5
and o1l gauge tubing 16. Place battery and battery case 1n posl-
tion and secure with bolts 21. Connect cables 22. Attach clutch
1link 20 with pin and secure wlth cotter.

Place shroud 10 in positlion over fan and mount raiiator, being
sure to replace rubber supports between radlator and engine base.
Fasten shroud to radiator with stove bolts 8 and screw outlet plpe
11 to upper radlator tank. Sllp hose connectlion 13 into place and
fasten with clips. Secure radiator with two nuts 6. Mount 1nlet
plpe and hose connection 14 and Install radlator brace 12.

NOTE: If alr cleaner or other englne accessories have been re-
moved, replace them, observing instruction for their correct in-
stallatlon as gilven 1n engine section. ¥111 radlator and check oil
in engine and reduction case. (Refer to Lubrication Chart Page 67
for instructions). Observe Instructlions in engine sectlonbefore
starting and also refer to thils section for engine operating ad-
justments.
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PARTS SECTION

PAGE 209

INDEX PARTS SECTION

Accessories, Operating.......276
A" Framo..ccecoesaccccscssssl?
Assembly, Bulkhead...........257
Assembly, Cabevcececccoesosesald?
Assembly, Lower Machinery....212
Assembly, Pull Shovel........306
Assembly, Upper
Machinery..cccececesesscesaselld
Axles, Crawler...cccessesecsse214
Bevel Gear Housing...........225
Block, HOOKeveersaesss...268,269
Blwk’ Padlock.ltoiiit.I...l.292
Boom, CI‘BI‘IG.............o264"267
Boom, Pull Shovel....cecce...302
BOOm,ShOVGl.........--...290-293
Brakes:
Boom Holst.....ce0ee0eee...249
Left Drum.e.eccecceseceessss246
Right Dr‘um.....l...l"..'..247
SWingeeeeeeeereeeneeeeeceaa2b0
Traction (Steering)....244,245
Cab:
AssSembly.eceeccecoccenceesadb?
Bulkhead. .. eeeseesscsssseesbl
Iﬁft Side‘...O.....I'....l.259
ReAr..ciieeeccosccsnnnsnnseabO
Right Side..ecvesvereeeee..258
Cables & Anchors:
Clemshell Cran@...ceeeess-.312
Dragline Cran@...ceceseeess307
HOOk CranB.e.scccescecesssss 82
Shovel.Ill..........'.l..'.sol
Carbody.'.....'.’l.....ll....elv
Case, ChalN.sicessvracnnanceesBd
Chain:
Crawler Drive.ccesecsessss.2l4
Crowd...l...l..'....l.l.'..ggs
Rack-in..--...-............300
Clutches:
Boom Holst,ceeeeeeee...238,239
Main Drum (left)e......234,235
Main Drum (Right)......236,237
Swing & Tractlon
(Left)'..l'l..Q’l....242’243
Swing & Traction
(Right)eeeeeeeseeeeea240,241
Counterwelghts...ccccveeee...284
Extingulsher, Fire.......280,281
Fsirlead-.-.000-00100'000.508,309
Frames, Crawler...c.ccces....214
Gear Cases:
Lower Traction....eeeeeeess217
Lower Turntable.eeceesees s 224
Main‘...'ll."....ll.l....'226
Turntablo.eeecessosescessseell5
Grease Gun, Alemite......278,279
GUAPAS.ccoececrensscnvsnsons Dl
Guards, Window...ceeeeseeoseee257
Gulde, Chaln....iivvetineeeeee293
HoOk, Crane.....seeoeenese208,26¢

Hose, Grease GUNessecsccese 77
Levers:
Boom Holst Clutch.........251
Boom lolst Jaw Clutch.....252
Boom Hoist Pawl...........253
Crowd Clutch.ceesvecesessabl
Engine Clutch...ceeeese...250
Holist Clutch.veceoeeeses..248
Racking-in Clutch.........251
Swing Brake....vceceee....250
Swing & Traction Clutch...252
Swing & Traction Shift....250
Steering (Traction Brake)..248
Lights, BOOM..seeessese.271-275
Lights, Cabicesceseeese270-273
Pan, 011 Drip.ccccecaccsssaad00
Piping, Gregse..........262,263
Plates, NaAm@..ceeeseceosssseeaB3
Platform................256-257
Pull Shovel:
Boom...l.l....".‘.‘.'.."soz
DIpPBr e ecesscncencossssed0d
Dinper Arm....ecocsecoessed03
Drum Shaft...cee0eee...5304,305
JIb Frame..ccecerecncsoees a2
Rollers:
Lower Crawler....eceeeeeeeld
Turntable..ieeieseeeceess 24
Upper Crawler.iccccseceecese215
Seat, Operstor's...ccccee...255
Shafts:
Boom Hoist..eoeeeee...230,231
Drive Tumbler..ceeseceses 216
Idler Tumbler.ecseeceoeseee 1B
Lower Tractlion........218,219
Main Drum (Clamshell)..228,2290
Shiprer.....c.cccee....288,289
Swing (Vertical)..........222
Swing & Tractlion (Jack-
shaft).eeeereeeveee 232,233
Swing & Traction (Verti-
cal).l...l........l.ll..gzo
Traction (Vertical).......223
Two Speed'.'l.'..'....l.l.221
Shovel:
Boom...-.......-....o.290-293
Dipper DOOP.eceeeseceecnseeBS
Dipper LatCheeeescecseeeeec.285
Dipner Teetheeeeeeeeesess 286
Dipper StlckS.ieeeeeseeese 287
Dipper Trip Clutch....2$5-227
Disrer Trip Operating
jlechanism.ceeeeseneeees o204
Drum Shaft..eeeeeeessa298,260
Padlock BlocK.eeersaeeoasea02
SldestanCeeieeeeceneneenees 26
TaflinCeeeseoseceesessesdl0,31l
TallswinSeeceeeoeocseeseees.256
TOOlS: e scenosectnssnsesoeseen?0
Turntable-..........u-..224,325




PAGE 210 KOEHRING

COMPANY

On this pege is shown o e ] requisi-
tion on QMC No. 400 vmo ormsme latest
revisions. The marginal notes give instructions for pre-
paring a requisition for spare parts for Engineer equip-
ment.

The revised QMC Form 400 has new column head-
ings. Until new forms are available use the present
form and type or write in corrections in column heed-
ings as shown below.

Under revised heading “"Nomenclature” and "Unit"
list the article and the unit (ea for each; Ib for pound:;
etc.). Under heading “Maximum or Authorized Level”

Engineer S Catalog (superseding Part lil, Corps of
Enginecers ‘Sﬁy Cchlogm !mmbcv on hend
:o: ;azh isem is listed ua.d:r "O'n Hand”. In column
ecaded "Due In" enter total quantity previously
requisitioned but not dclivered.qu Columnpuhcadcd
"Required” is to be changed to reed " y
Desired” and column headed "Approved" is to read
“Remarks.” For “Initial" and "Replenishment” requisi-
tions, the sum of "Quantity Desired”, "Due In", and "On
Hend" should equal "Maximum or Authorized Level."
EN Additional details on this subject are ~overed in

| of the ASF Engineer Supply Catalog which
incorporates information formerlz contained in%ccﬁon
AA.|, Part lll, Engineer Supply Catalog.)

list the authorized organnzational allowences or depot
stock levels given in ENG 7 and ENG 8 of the ASF

State PERIOD designation by use of one of the following terms:

1) "INITIAL"—first requisition of authorized allowances.
2) “"REPLENISHMENT"-subsequent requisitions to maintain authonzed allowances.
3) "SPECIAL"—requisitions for necessary repairs not covered by allowances.

Type "SPARE PARTS"
in upper right hand cor-
\ner of requisition.

\

Address reguisiﬁom to Engi

neer Field Maintenance SPARE PARTS
Office, P. O. Box 1679, Colum- P Aa i (SAMPLE

bus, Ohio (except for spare ON

parts for searchlights and bar. gv. Engineer Pleld Naintenance Off1Ce  _  we o stests 1\ el

rage balloons which are od-
dressed to Schenectady, N.Y.
or Ogden, Utah ASF depots).

P.0. Rox 1679, Columbus, Ohio
74z-5la]

Bovutattion ne. B " . pese 787 2, 1944 pes Roplentshment

7

sur yo  Engineer Proporty Officer, Pine Carp, Wew York. -
MARKED POR: Engineer Supply Officer, 802nd Eng. Battallion, Pine Camp, N.Y.

Give complete shipping/ .

By ‘show Rank, e A
instructions. Special instruc- forset from “emmr 30" tasinde sdaremy: | Por the Commanding Officer:
tions for packing, marking, Robor & Poe L ke € Koe
touting, etc., should be given Boant B g | John E. Dos,
at bottom of requisition. Enpln;er.Pré;'mrty Of ficer. ‘ g:,l;",ti,‘,,zéfrgc.r,

i

MG
lor WAT | oW BAND
Leve

State proper nomenclature
of machine, also make, model, ~
machine serial number and
U. S. A. registration number.

L1 ' EBOUIRED  AFPROVED

e ———

ws. wo. FOMDICLATUSE AND UMIT

/

PARTS FCB CRARE, CRAWLER, KOEHRING MCDEL, 304 |

$ERIAL NO. U.S.A. REG.NO. W-9871

N\

Prepare a separate requisition ]

Rasis: Repalr of mubleﬁ Equi?non!.
for each different machine.

\

Daltvery {s requested ty ﬂly 1’7; 1944 !
|

CTWRING

CRA~LERS ! |

State basis or authority and %

date delivery is required, im-

manufacturers’ parts catalogs
(Technical Manuals).

. e XA 15  Shos, Crawler ea. O 0 0 ‘
mediately below description ’

of machine. XA 11 Pin, Snoe es. O 0 0 4

TWC SPHEED SHAPT i
DE Ich space bc“"“ items. XA 1 pacer, Bearing ea. O o} 0 1
. 20 | .0 0

Group perts required under ' _4 120 Bearing oo © !
group headings as shown in /n 121 Washer, Thrust on. 0 0 1

UDA ; |
S e O |

‘ |
State OCE stock numbcn' / YA 2045 ;Koy, Camshaft Gear an. |
manufacturers’ parts numbers
and nomenclature accurately
and completely. Do not use

dbhreviations.

XA 2047 Camshaft

'ﬁonexpcndable items such as tools must be accounted for, when requisitioned,
by a statement that they have been placed on REPORT OF SURVEY or STATE-
ENT OF CHARGES.

Emergency requisitions sent by telephone, teletype, cablegram, telegraph or radio must‘bc con
gfmed immediately with requisition marked: "Confirming (state identifying data).’




PARTS SECTION PAGE 211

PREPARATION OF REQUISITIONS

A Sample requisition in the correct form for submission by

the Engineer Property Officer 1s shown on the opposite page.

THIS SHALL BE FOLLOWED IN MAKING OUT REQUISITIONS.

In order toeliminate duplication of work, Property Officers

may authorlize organizations to prepare requisitions in final form,
leaving requisition number space blank for completlion by Property
Officer.

THE FOLLOWING RULES WILL BT OBSERVED CAREFULLY Ili PREPARING

REQUISITIONS FOR SPARE PARTS:

Prepare a separate requisitlon for each different machine.

Type "SPARE PARTS" inupper right hand corner of requisition
form.

State PERIOD designation by use of one of the followlng terms:
(1) "INITIAL" - first requisition of authorized allowances.

(2) "REPLENISHMENT" - subsequent requisitions to maintain
authorized allowances.

(3) M"SPECIAL" - requlsitions for necessary repalrs nct
covered by allowances.

Glve complete shipping instuctions.

State proper nomenclature of machine, and make, model, serial
number and reglistration number.

State basis or authority, and date delivery 1s required, im-
medlately below description of machine.

Group parts required under group headings as shorm in man-
ufacturers' parts catalogs.

State manufacturers' parts numbers and nomenclature descrip-
tlons accurately and completely. Do not use abbreviations.

Double space between items.

Emergency requisitlions sent by telephone, telegraph, or radio
mist always be confirmed immediatelywith requisition marked:
"Confirming (state ldentifyling date)".

Nonexpendable items must be accounted for.
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Alemite (Grease Fittings)

Batavia (Levers)

Bryant (Socket)

Crouse-Hinds (Electrical Fittings)
Crosby (Cable Clamp)

Diamond (Chain)

Fafnir (Bearing)

Gits (011 Seal)

Goodrich (Light Reflector)

Hyatt (Bearing)

Harley-Davidson (Seat)

Jeffery (Chain)

Kondu (Electrical Fittings)
Master Lock Co. (Padlock)

New Departure (Bearing)

Perfect (01l Seal)
Pettlibone-Mulliken (Dipper Parts)
Pyle-National (Electrical Fittings)
Pritzlaff Hdwe. (Swivel Pulley)
Pyrene (Fire Extingulsher)

Ross Gear & Tool (Friction Disc)
Rollway (Bearing)

Rud-0-Matic (Tagline Unit)
Shakeproof (Washers)

Timken (Bearing)

Weatherhead (Hose & Flttings)



PAGE 314 KOEHRING COMPANY
Part Name and Description Approx. Price |Page
No. of Part Qty. Welght Each No.
XA 1 Link, repair JE 1803A 1 3# $1.40 | 214
XA 2 Pin, 1link JE 1803A 1 2 pes.l# .50 | 214
XA 3 Roller, link JE 18034 1 3 pes.1¥# .35 214
XA 4 Chain, traction drilve
52 lks. ea. JE 1803A 2 161 72.80 | 214
XA 5 Nut, hexagon-1-1/4" N.C.| 8 3 /4# .13 | 214
XA 6 Washer, lock-1-1/4" 9 6 pcs.l# .03
XA 7 Shim, tie bar 8 6 pcs.l# .12 214
XA 8 Bar, crawler tile 8 | 8-3/4# 1.80 | 214
XA 9 Bolt, machine-1-1/4" x
8" N. C. 8 | 3-1/2# .60 | 214
XA 10 Lock, shoe pin 60 16 pcs.l# .04 214
XA 11 Pin, shoe 60 | 5-1/4# .60 | 214
XA 12 Nut, hexagon-3/4" N. C. |278 5 pcs.1# .03
XA 13 Washer, lock-3/4" 244 23 pcs. 1# .01
XA 14 Bolt, machine-3/4" x
3-3/4" N. C. 36 2 pcs.l# .12 | 214
XA 15 Shoe, crawler 60 68# 12,00 | 214
XA 16 Cleat, shoe 18 6# 1.85 | 214
Xa 17 Casting, bridle (Front
and rear) 4 | 2894 77.50 | 214
XA 18 Bracket, upper 1idler
roller 4 12# 7.50 | 214
XA 19 Frame, crawler-w/axles 1 | 3150# 545.00| 214
XA 20 Cotter, 1/8 x 1" 26 3 .10%
XA 21 Pin, two hole 8 4 pcs.lf .18 | 214
XA 22 Bolt, adjusting 8 11# 5.50 214
XA 23 Nut, adjusting 8 | 3-3/a# 4,80 | 214
XA 24 Washer, flat 6 4 pcs.1¥# .06
XA 25 Roller, upper idler 8 | 19-1/2# 7.20 | 215
XA 26 Bushing, bronze 8 3 /a# .70 | 215
XA 27 Fitting, "Alemite"
All84 45 23 pes. 1# .12
XA 28 Shaft, roller 4 8# 2.70 | 215
XA 29 Washer, lock-1/2" 128 80 pcs.l# .60
XA 30 Nut, hexagon-1/2" N.C. |114 14 pcs.l# .01
XA 31 Bolt, machine-1/2" x
4-1/4" n.C. 8 4 pcs.l# .06 215
YA 32 Bushing, bronze 24 2# 3.60 | 215
XA 33 Washer, flat 24 3 pcs.l# .16 | 215
XA 34 Shaft, lower roller 12 13# 5.75 | 215
XA 35 Shim, steel 48 3 pcs.l# .15 | 215
XA 36 Fitting, "Alemite"
A1186 121 20 pcs. 1# .14
XA 37 Bolt, "g" 24 1# .70 215
XA 38 Washer, thrust 24 3# .90 | 215
XA 39 Roller, lower crawler-
w/bushing 12 61# 23.50 | 215
XA 40 Washer, flat 4 2 pcs.l# .90 | 216
XA 41 Collar, set 4 5# 3.90 | 216
XA 42 Shaft, drive tumbler 2 61# 29.00 | 216
XA 43 Pin, collar 4 3 /4# .18 | 216
XA 44 Bearing, drive tumbler 4 30# 16.00 | 216
XA 45 Key, round end 4 1# .55 | 216
XA 46 Tumbler, drive 2 195# 53.00 | 216

# Price Per 100 Pcs.

##¢ Over 200 Pes.

Per Lb.



PARTS SECTION PAGE 315
Part Name and Description Approx. Price | Page
No. of Part Qty. Weight Each No.
XA 47 Bearing, idler tumbler 2 30# I816.00 216
XA 48 Bearing, idler tumbler 2 30# 16.00 216
XA 49 Shaft, front idler
tumbler 2 40-1/2# 9.00 | 216
XA 50 Tumbler, idler 2 192# 52.00 | 216
XA 51 Sprocket, tumbler shsat 2 80# 36.00 216
XA 52 Carbody, complete-w/
bearing caps 1 | 2065# 1002.00| 217
XA 53 Bushing, split 2 | 14-1/4# 14.50 | 217
XA 54 Shim, bearing 4 4 pcs.1# .24 | 217
XA 55 Shim, bearing 8 8 pcs.l# .18 | 217
XA 56 Cap, bearing 2 33# 20,00 | 217
XA 57 Nut, hexagon-1" N.C. 49 2 pcs.l# .07
XA 58 Washer, lock-1" 37 15 pcs.l# .02
XA 59 Bolt, machine-1" x 5"
N. C. 6 1-1/4# .26
XA 60 Bushing,inner bearing 1 5-3 /4# 6.60 | 217
XA 61 Shim, inner bearing 2 4 pcs.l# .24 | 217
XA 62 Shim, inner bearing 4 8 pcs.l1# .18 | 217
XA 63 Bolt, machine-1" x 4"
N. C. 4 1# .25
XA 64 Cap, bearing-inner 1 194 15.00 | 217
XA 65 Dowel, 3/8" x 1" 3 29 pes.l1# 01| 217
XA 66 Bushinr, center bearing 2 4-1/4#4 4.20 | 217
XA 67 Nut, Hexagon-7/8" N.F. 48 4 pcs.l# .07
XA 68 Washer, lock-7/3" 65 20 pcs.1f .02
XA 69 Screw,cap-hex. hd.
7/8" x 3" N. F. 20 3 /a# .20 | 217
XA 70 Screw, cap-idex. Hd.
3/4" x 1-3/4" N.C. 10 3 pcs.l# 10| 217
XA 71 Bolt, machine-3/4" x
3" N.C. 21 2 pcs.l# .11
XA 72 Cover, bevel gear case 1 125# 51.00| 217
XA 73 Plug, male plpe-Sq. Hd.
3/4" 4 7 pcs.l# .05
XA 74 Dowel, Brass-3/8" x
1-1/4" 4 24 pcs.1l¥ .05 | 218
XA 75 Sprocket, Drive-with
bushings 2 197# 102.00| 218
XA 76 Clutch jaw 2 64# 46 .00 218
YA 77 Gear, beve 1 138# 51.50 | 218
XA 78 " Bushing, bronze 2 3-1/2# 3.60| 218
XA 79 Bushing, bronze 2 5-1/44% 6.60 | 218
XA 80 Nipnle, close-W.I. 1/4" 9 35 pcs.1# .045
XA 81 Coupling, Pipe-W.I.
1/4" 27 16 pcs.1# .10
XA 82 Washer, thrust 1 2-1/24 2.70| 218
XA 83 Shaft, lower tractlon 1 203# 168,00 218
XA 84 Shaft, swing and trac-
tion bevel gear 1 45# 78.00 | 220
XA 85 Cotter, 3/8" x 4" 2 9 pes.l¥ .02
XA 86 Nut T-K-10339 1 2# 3.30 220
XA 37 Washer, flat 3 5 pcs.1# .10 | 220
XA 88 Bearing, roller
H-A1216TS 1 3 # 11.60| 220

# Price Per 100 Pcs.
#3¢ Over 20C Pcs. Per Lb.



PAGE 316 KOEHRING COMPANY
Part Name and Descriptlon Approx. Price | Page
No. of Part Qty. Welght Each No.
YA 89 Gear, bevel 1 45# $03.50 | 220
XA 90 Retainer, bearing 1 1214 8.40 | 220
XA 91 Retainer, seal 1 25# 16.50 | 220
XA 92 Ring, snap 1 3 ncs.1#| 1.45 | 220
XA 93 Spacer, cast iron 1 754 7.25 | 220
XA 94 Seal, oil
G-0S5250 1 14# 6.70 | 220

XA 95 Spacer, bearing 1 5%# 4,50 | 220
XA 96 Screw, cap 2 4 pes.1# .14 220
XA 97 Plate, lock-split 1 3(4# 5.70 | 220
XA 98 Snacer, flanged 1 83# 5.00 | 220
XA 99 Pinion, low speed 1 255# 45.00 | 220
XA 100 Retalner, bearing 1 34# 24 .00 220
XA 101 Bearing, roller T-

462-453X 2 oi# 6.50 | 220
XA 102 Screw, Cap. Hex. HA4.

5/8" x 2" u.C. 15 3 pecs.1# .07
XA 103 Shim -.010 x 123" 0.D. 4 4 pcs.l# .55 | 220
XA 103A | Shim, .005 x 123" 0.D. 3 5 pcs.l# .50
XA 103B | Shim, #22 x 123" 0.D. 2 3 /a# .75
XA 104 Washer, lock - 5/8" 277 44 pcs.l# .01
XA 105 Nut, hex.hd.-5/8" N.C. |[216 9 pcs.l# .022
XA 106 Screw, cap-hex.hd.

5/8" x 1 1/2" N.C. 22 5 pcs.1l# o7
XA 107 Washer, retalner 1 2 pcs.l# 2.15 220
XA 108 Plate, lock 1 8 pcs.l# .40 | 220
XA 109 Screw, cap-hex.hd.

3" x 11" w.c. 5 9 pcs.l# .03
XA 110 Screw, cap-hex.hd.

3/8% x 1 1/a" N.C. 3 | 16 pes.1#| .02 | 220
XA 111 Washer, lock-3/8" 3 200 pcs.l# .50%{ 220
XA 112 Shim, steel-.005 thick 3 16 pcs.l# .40 | 220
XA 113 Shim, steel-.010 thick 3 8 pcs.l# .45 | 220
XA 114 Cap, tearing retainer 1 6# 3.30 220
XA 115 Bolt, machine-3" x

54" N. C. 1 3 pcs.l# .07 | 221
XA 116 Ring, seal 1 3 /4a# 2.10 | 221
YA 117 Bearing, roller H-CD211 1 51# 9.35 | 221
XA 118 Ge~rs, double 1 | 154# 115.00| 221
XA 119 Spacer, bearing 1 6 1/4# 4.50 | 221
XA 120 Bearing, roller i-CW21l 1 2 3/44 4,80 221
XA 121 Washer, Flat 1 1 1/4# 4.80 | 221
XA 122 Shaft, two speed 1 28# 24.00 221
XA 123 Shim, washer-1/8"thick 1 4 pcs.l# .06 | 222
XA 124 Shim, washer-3/16" thick 1 3 pcs.1# .07 | 222
XA 125 Drum, brake 1 59%# 30.00 | 222
XA 126 Screw, speclal cap 2 5 pcs.l# .35 | 222
XA 127 Collar, thrust 1 3# 2.80 | 222
XA 128 Gear, Swing shaft-w/

bushing 1 | 132# 110.00| 222
XA 129 Bushing, flanged 1 4-1/4 19,00 | 222
XA 130 Pinion, swing 1 22-1/2# 52.00 | 222
XA 131 Plate, lock 1 8 pcs.1# .24 | 222
XA 132 Screw, cap 2 5 ncs.1ff .40 | 222
XA 133 Screw, special cap 1 3 pcs.l# .70 | 222

# Price Per 100 Pcs.

## Over 200 Pcs.

i

Per Ib.
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XA 134 Plate, retailning 1 1-1/4# $ 1.20 222
XA 135 Clutch, swing jaw 1 31 27,00 222
XA 136 Dowel, breonze-1/2" x

2-3/8" 1 7 pcs.l# .05 | 222
XA 137 Shaft, swing 1 82# 75.00 222
XA ‘138 Plate. retaining 1 1# .80 | 222
XA 139 Gear, traction 1 63# 65.00 223
XA 140 Washer, thrust 1 3-1/4# 4.50 | 223
XA 141 Shaft, vertical tractlon 1 85# 102.00 | 223
XA 142 Washer, thrust 1 3 3.84 223
XA 143 Pinlon, bevel 1 3O# 40.00 | 223
XA 144 Screw, cap 2 5 pecs.1# .25 | 223
XA 145 Nut, lock 1 2-1/2# 6.60 | 223
XA 146 Wire, soft lock-

1/18" x 20'-0" 1 5 pcs.l# .02 | 223
XA 147 Rracket, roller 2 62# 32.50 | 224
XA 148 Roller, turntable with

bush ing 4 36# 33.50 | 224
XA 149 Bushing, bronze 4 7-3/4# 9.60 | 224
XA 150 Washer, flat-1/16"x6"

0.D. 1 3 pcs.1# .18 | 224
XA 151 Washer, flat-1/8" x

6" 0.D. 1 3/4# .20 | 224
XA 182 Washer, flat-21 Ga. x

6" 0.D. 1 5 pcs.1¥# .24 224
XA 153 Shaft, Turntable roller 4 224 12.00 | 224
XA 154 Bolt, machine-3/4" x

G-1/2" 1.C. 4 1# .14 | 224
XA 155 Washer, bevel 2 4 nce.1# .22 | 224
YA 156 Bolt, speclal 20 1# .50 | 224
XA 1587 Bracket, roller 2 62# 32.50 | 224
XA 158 Turntable, welded 1 3128#% 1170.00 | 224
XA 1590 Gasket, hand hole cover 1 4 pcs.l# .65 | 22
XA 160 Cover, hand hole 2 4-1/44 .55
XA 161 Bushing, bronze-"Lower" 2 4-1/24 17.00
XA 162 Bushing, bronze-"Lower" 1 o# 7.30 | 224
XA 163 Dowel, "Bronze"-

, 3/3" x 1-3/4" 1 14 pcs.l# .05 | 224

XA 164 Dowel,tapered 1 2 pca.l¥ .40 | 224
XA 165 Plug, pinpe-Ctsk. Head

Cast Iron 2-1/2" 1 1/2# .55
XA 166 Dowel, bronze-3/8" x

1-1/2" 5 19 pcs.1# .05
XA 167 Bolt, Machine-5/8" x

2-1/2" x.C. 23 3 pcs.1# .07
XA 168 Case, Lower gear 1 744 74.50 224
XA 189 Rolt, Machine-5/8" x

1-1/4" N. C. 5 5 pcs.l# .07
XA 170 Cover, plate 1 1-1/2# .45 | 224
XA 170A| Cover, inspection 1 5-1/2# 2,10 | 225
XA 171 Stud, cover-1/2" x

1-3/4" N. C. 4 10 pcsa.1¥# .10 | 225
XA 172 Washer, plain-1/2" 6 26 pes.l# .50%| 225
XA 173 Nut, wing-1/2" N.C. 17 10 pcs.1¥# .06
XA 174 Cover, Turntable gear case 1 | 225§ 85.00 | 225

# Price Per 100 Pcs.

% Over 200 Pcs.

Per ILb.
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XA 175 Bolt, machine-5/8" x

3-3/4" N. C. 3 2 pes.1# | & .09
XA 176 Pin, boom pivot 2 8-1/2# 2,20 | 225
XA 177 Bolt, machine-1/2" x

2" N. C. 13 6 pcs.l# .04
XA 178 Ell, street-1/4"-45° 12 12 pcs.l# .18 |«
XA 179 Bolt, mach.-5/8"x2"

N. C. 46 3 pca.l# .07
XA 180 Plug, pipe-Male, sq.

hd. 1-1/4" 2 3 pcs.l# .09 | 225
XA 181 Cover, w/3" hinge-Butts 1 11# 3.50 225
XA 182 Nut, wing-3/8" N.C. 1 16 pcs.l# .03 | 225
XA 183 Washer, lock-3/8" 72 | 200 pcs.l# .50
XA 184 Cover, inspection 1 2# 1.00 225
XA 185 Nut, Hexaron-3/3" N.C. 73 32 pcs.l# ctol™
XA 186 Washer, flat-3/8"

U. S. Std. 9 66 pcs.l# .20 %
XA 187 Stud, 3/8" x 1-1/2"

N. C. 2 22 pcs.l# .07 | 225
XA 188 Housing, Jack Shaft

bevel gear (with cover) 1 205# 118,00 | 225
XA 189 Screw, Set-Dog Polnt

Sq.Hd. 1/2" x 2-1/2"

N. C. 1 4 pcs.l# .07 | 225
XA 190 Nut, Hex. Half-

1/2" N. C. 32 30 pcs.l# .016
XA 191 Bolt, machine-5/8"x

2-1/4" N. C. 16 4 pcs.l# .07
XA 192 Bushing, bronze- upper 1 5# 6.00 | 225
XA 193 Cover, hand hole 1 1-3 /4# 30 | 225
XA 194 Screw, cap-hex.hd.

5/8" x 1" X. C. 4 5 pcs.l# .06 | 226
XA 195 Cover, dinper trip 1 3-1/24 .65 | 226
XA 166 Screw, cap-hex.hd.

1/2" x 1" N. C. 15 8 pcs.l# .03
XA 197 Cover, inspection hole 2 1-1/2# .30 | 226
XA 198 Gasket,insnection cover 1 2 pcs.l# .30 | 226
XA 199 Cover, gear case 1 | 347# 95.00 | 226
YA 200 Gasket, 1 1# 1.15 226
XA 200A| Gasket 1 4 nes.1¥ 30 | 226
XA 2008 Gasket H 16 peca.1# .18 226
XA 201 Dowel, 3/3" x 1-1/2"

C.R.S. 2 22 pes. 1# .01 | 226
XA 202 Plur, pipe-Nale W.I.

sq. Hd. 1-1/2" 1 2 pcs.l# 12 | 226
XA 203 Bolt, Machine-3/4" x

3-1/4" 1.C. 11 2 pcs.1i" 11| 226
XA 204 nolt, machine-3/4" x

3-1/2" 1. C. 13 2 pce. 1 .15
XA 205 Stand, side (with pin) 1| 275# 160.00| 226
XA 206 Cotter, 3/16" x 2-1/2% 1 54 pcs.l# .40 226
XA 207 Washer, flat 2447-13 1 5 nca.l# .06 | 226
XA 208 Pin, boom hcist brake 1 a# 1.60 | 226
XA 206 Screw, cap-hex.hd.

5/8" x 1-3/4" N.C. 4 4 ncs.l1# .07

# Price Per 100 Pcs.

#3% OQver 200 Pcs.

.

Pern Lb.
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XA 210 Bolt, machine-3/4" x

2-3/4" N. C. 9 2 pes.1#|$ .11
XA 211 Case, gear

Not sold separately- 1 94 5# 324,00 | 226

Includes Part No.

XA 197
XA 212 Stud, 3/4" x 4 1/4"

C724-5 2 2 pecs.l# .35 | 226
XA 213 Screw, cap-hex. head

3/8" x 1-3/4" N.C. 1 14 pcs.l# .03 | 226
XA 214 Nut, hexasgon half-

3/8" N. C. 3 60 pcs.l# .01
XA 215 Shim, steel 2 3 pes.l# .15 227
XA 216 Cotter, 5/16" x 2-1/2" 5 18 pcs.1# .01 | 227
XA 217 Bracket, sheave 1 5# 4,80 | 227
XA 218 Washer, flat 12 2 pcs.l# .24
XA 219 Sheave, Cable-with

bushing 3 4-1/2# 3.60
XA 220 Shaft, "A" frame 1 91# 13.50 | 227
XA 221 Nipple, close-1/8" 1 50 pcs.l# .045( 227
XA 222 Coupling, pipe-1/8" 4 20 pcs.l# .10
XA 223 Pin, sheave 1 3/4# .90 | 227
XA 224 Bushing, bronze 3 3 ocs.l# .55
XA 225 Cotter, 1/2" x 4-1/2" 4 4 pcs.l# .06 | 227
XA 226 Rod, reach 1 44 1.00 | 227
XA 227 Spacer, pipe 1 4# 1.00 | 227
XA 228 Bolt, machine-1/" x

1-1/4" N. C. 32 9 pcs.l# .04
XA 229 Bolt, machine-1/2" x

1-1/2" N. C. 18 8 pcs.l# .04
XA 230 Cotter,-3/8" x 2" 4 15 pcs.1# .014| 227
XA 231 Pin, hinge 2 1-1/4# .75 | 227
XA 232 Pin, Anchor 2 o# 1.15 | 227
XA 233 Member, tension 2 7TH# 26.00 227
XA 234 Dowel, brass-3/8" x 3/4"| 11 34 pcs.l# .05
XA 235 Sheave, suspension 7 44# 21.50
XA 236 Spacer, pipe 1 1-3/4# 1.75 | 227
XA 237 | Pin, yoke 2 10-3 /a# 2.90 | 227
XA 238 Cotter, 3/16" x 1-1/4" 69 | 105 pcs.1# .10%
XA 239 Pin, lock 2 3 pes.l# .55 | 22
XA 240 Yoke, "A" Frame- 1 85# 36.00 | 227
XA 241 Hanger, Dead End 1 16-3 /4# 4.60 | 227
XA 242 Spacer, pipe 1 10# 2.40 | 227
XA 243 Frame, support 1 28# 5.40 | 227
XA 244 Cotter, 1/4" x 2-1/4" 7 36 pcs.l# .80
XA 245 Pin, hinge 2 1-1/4# .60 | 227
XA 246 Member, compression 2 | 105# 30.00 | 227
XA 247 Bushing, bronze 11 2-1/4# 2.40
XA 248 Spacer, pipe 1 3-1/2# 1.95 | 227
XA 249 Wedge, drum 2 1# .60 | 228
XA 250 Bearing, ball F-120WD-2N| 4 5# 19.25
XA 251 Bearing, ball F-122WD-2N| 2 # 26.50 | 228
XA 252 Screw, cap-Hex.Hd.

5/8"x2-1/2" N. F. 16 3 pcs.1# .08 | 228
XA 253 Screw, Cap-Hex.Hd.

5/8" x 3-1/2" N. C. 12 3 pcs.l# .10

# Price Per 100 Pcs.
#¥# Over 200 Pcs. Per Lb.
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XA 254 Retainer, bearing 1 | 13-3/4# $19.50 | 228
XA 255 Closure, shaft 1 22# 9.25 | 228
XA 256 Spacer, pipe 1 4-1/. 1.70 | 228
XA 257 Block, plllow 2 22-1/2# 23.50
XA 258 Plate, retainer 3 # .35
XA 259 Screw, Cap-Hex. HA4.

5/8" x 1-1/4" N. C. 10 5 pcs.l# .06
XA 260 Plate, lock 4 16 pcs.l# .18
XA 261 Drum, holst 1 247# 66 .00 228
XA 262 Nut, Hexagon-5/8" N.F, 20 9 pcs.l# .03
XA 263 Housing, clutch-21" 2 138.00 | 228
XA 264 Spacer, cast iron 1 8-1/2# 9.50 | 228
XA 265 Spider, clutch 4 60# 51.50
XA 266 Bearing, ball F-215W 1 3# 8.20 228
XA 267 Drum, closing 1 300# 78.00 228
XA 268 Spider, Clutch 4 60# 51.50
XA 269 Spacer, cast iron 1 7-3/4# 9.30 | 228
XA 270 Key, stralight 3 1 .50
XA 271 Gear, drum drive 1 | 175# 126.0C | 228
XA 272 Retalner, bearing 1 16# 14.50 228
XA 273 Bearing, ball F-218WD 1 5-3/4# 14.50 228
XA 274 Key, straight 2 2 pes.l# .65
XA 275 Shaft, drum 1 218# 156.00 | 228
XA 276 Plate, retainer 1 2# .90 228
XA 277 Dowel, brass-3/8"x7/5" 1 31 pcs.l# .05 | 230
XA 278 Block,pillow-with bush-

ing 1 | 21 1/2# 24,50 | 230
XA 279 Bushing, bronze 1 3 1/2# 3.75 | 230
XA 280 Wedge, socket 2 1 # .65
XA 281 Bushing, bronze-outer 1 2 1/24 7.20 | 230
XA 282 Key, straight 2 1 3/44 1.30 | 230
XA 283 Shaft, boom holst 1 206# 145.00( 230
XA 284 Plug, plpe-Ctsk.Hd.2" 3 45 pcs.1# .07
XA 285 Sleeve, shifter 1 47 1/2# 33.50 | 230
XA 286 Screw, lock 1 3 pcs.l# .60 230
XA 287 Screw, cap-Hex.Hd.

5/8" x 6 3/4" N.F. 4 3 /a# .20 | 230
XA 2¢€8 Bearing, ball-ll.D.

7215 1 34 8.50 | 230
XA 289 Retainer, ring 1 3/4# 3.30 | 230
XA 290 Spider, clutch 2 S50# 72.00
YA 291 Drum, boom hoist-with

bushing 1 225# 125,00 | 230
XA 292 Bushlng, bronze-inner 1 2 1/2# 7.20 | 230
XA 293 S»nacer, pipe 1 | 225# 3.60 | 230
XA 294 Shim, #28 Ga. 5 80 pcs.l# .30 230
XA 295 Plate, retainer 1 4 pcs.l¥ .40 | 230
XA 296 Plate, lock 1 21 pes.1#| .24 | 23C
XA 297 Sprocket, racking-1in 1 66# 42,00 230
XA 298 Housing, clutch 1 104# 98.00 | 230
XA 299 Key, straight 2 3 pcs.l# .30 | 230
¥A 300 Retalner, bearing 1 g 1/24 21,00 | 230
XA 301 Gear, bocm holst 1 117# 87.00 230
XA 302 Bearing, Ball-N.D. 7310 1 2 1/2# 6.70 | 230
XA 303 Dowel, steel - 1/2" x

5/8" 1 28 pcs.l# .05 | 230
XA 304 Plug, pipe-Sq.Hd. 1/4" 5 33 pcs.l# .04

% Price Per 100 Pcs.

## QOver 200 Pcs.

Per Lb.
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XA 305 Seal, oil P- 575412 1 3/4# $3.55 | 230
XA 306 Bearing, ball F-220W 1 8 1/4# 19.50 | 230
XA 307 Spacer, pipe 1 1 1/4# 3.75 | 230
XA 308 Ring, snap 1 3 pcs.l# 1.10 230
XA 309 Retalner, bearing 1 15 1/2# 15.00 | 232
XA 310 Spacer, pipe 1 2 3/4# " 3.25 | 232
XA 311 Sprocket, drive 1 | 239# 135,00 232
Xa 312 Bearing, ball F-215WD 1 3# 8.20 | 232
XA 313 Key, straight 1 3/a# .50 | 232
XA 314 Shims, .020 thick 3 12 pes.l# 35 | 232
XA 314A Shims, .005 thick 9 48 pcs.l# .20 232
XA 315 Nut, lock F-N19 2 a 1/24 2.55 | 232
XA 316 Washer, lock F-W19 2 s pcs.l# .25 | 232
XA 317 Ring, snap 1 4 pcs.1# .90 232
XA 318 Hous1lng, clutch 2 232
Note: |[Not sold separately- 2 167# 170.00| 232
Includes Parts XA 318 to
XA 322 Inclusive
XA 319 Key, straight 2 3 pcs.l# .55 | 232
XA 320 Pinion, bevel 2 20# 82.00 232
XA 321 Screw, headless socket
set 1/2" x 1" N.C. 4 20 pcs.l# J11 | 232
XA 322 Slinger, oil 2 2 pcs.l1# 1.45 232
XA 323 Bearing, ball F-1204-2 2 5# 18.€0 232
XA 324 Spacer, pipe 2 1 1/4# 1.65 | 232
XA 325 Shaft, jack- with #19
Fafnir nuts 40SA179B 1 207# 165.00| 232
XA 326 Pinion, drive 1 3T# 42,00 | 232
XA 327 Bearing, ball F-315 WD 1 8# 12,00 232
XA 328 Retalner, bearing 1 17 3/4# 15.00 | 232
XA 329 Pin, crank 3 2 pcs.l# .35
XA 330 Pin, eye 5 16 pcs.l# .30
XA 331 Washer, lock-type #15
§-1520 5 32 pes.l¥ .05
XA 332 Screw, flat head-3/8" x
1" N. C. 5 20 pes.1# .05
XA 333 Washer, retainer 3 4 pcs.1¥# .06
XA 334 Pin, shoulder 5 1# 2.00
XA 335 Serew, esap-Hex. Head
3/4" x 3 1/2" ¥N.C. 2 2 ncs.l# .15
XA 336 Washer, S.A.E.-3/4"
Special 3 S pes.1# .01
XA 337 Bolt, machine-1/2" x
3" N. C. 10 5 pcs.1# .06
XA 338 Ring, shifter-2 halves 6 6 1/24 5.70
XA 339 Sleeve, shifter 2 18 1/4# 12.00
XA 340 Sorew, square head
set-1/2"x1-1/2" N.C.
cup point 11 8 pcs.l# .05
XA 341 Bar, pivot 10 1# 4.5C
XA 342 Washer, cup 10 6 pcs.l# .40
XA 343 Nut, hex. slotted 5/8"
N. C. 11 15 pcs.1l# .03
XA 344 Link, reinforcing 2 4 1/2# 3.60

# Price Per 100 Pcs.

## Over 200 Pcs.

Per Lb.
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XA 345 Crank, operating wlth
bushing 5 4 1/2# |$10.00
XA 346 Spring, tension 5 4 pcs.l# .50
XA 347 Bushing, bronze 5 3/2# .80
XA 348 End, ball 5 4 pca.l¥# 1.20
XA 349 Thimble, adiustin 13 10 pcs.l# .18
XA 350 Nut,® Hex. Half-5/8" N.C.| 19 18 pcs.1# .02
XA 351 Screw, Sq. Head Set
5/8" x 2 1/4" Cup
point 13 4 ncs.l# .09
XA 352 Yoke, toggle-w/bushing 5 12# 18.0C
XA 353 Bushing, bronze 7 8 pcs.l# .24
XA 354 Pin, pivot 5 2 ncs.l# .35
XA 355 Cotter, 3/16" x 2 1/4" 9 60 pcs.l# .40%
XA 356 Cotter, 1/4" x 1 1/2" 14 50 pcs.l# .50
XA 357 Pin, crank and band 17 3 pes.l# .30
XA 358 Byebolt, adjusting 5 1# 3.00
XA 359 Link, adjusting 5 2# 4,50
XA 360 Lining, brake- J.M.#900 3 5 1/2# 10,00
XA 361 Linl:;, band end ) 3/4# .S0
XA 362 Lu~, clutch band 10 1¥# 1,50
XA 363 Band, clutch-with lugs 3 28# 18,00
XA 364 Plug, rivet-0/16" x
3/16" 218 e .02
XA 365 Rivet, brass-1/4" x
5/8" 250 182 | 100 pcs.l# .01
XA 366 Nut, adjusting 5 3 pcs.1¥# 1.10
XA 367 Nut, Hex. Half-3/4"
1. C. 49 10 ncs.1# .04
XA 368 Link, reinforcing 1 4 1/2# 3.60 | 236
XA 369 Screw, cap-snecial 1 2 pcs.l# .45 | 238
XA 370 Sleeve, shifter 3 14 1/2# 11,00
XA 371 Washer, Type S-1132 1 | 160 pcs.l# .02 | 238
XA 372 Washer, flat 2 20 pece. 1/ .02
XA 373 Band, brake with lining
and lugs 2 22 3/4# 30.00
XA 374 Lining, brake-J.M. 200 2 4 1/2#4 9.00
XA 375 Link, dead end 2 3 ves.1#| 3.60
XA 376 Washer, flat-#28 Ga. 2 176 opcs.1# .02
XA 377 Washer, flat-#16 Ga. 1 64 pcs.l# .03 | 240
XA 378 Washer, flat 5 8 pcs.l# .12
XA 379 Cotter, 1/4" x 2" 19 38 pes.l# .60%
XA 380 levis, reach rod 38 1# 1.00
XA 381 Spacer, pipe 2 8 pcs.l# .45
XA 382 Lin), togrle 2 1 1/4# 6.00
XA 383 Cotter, 3/16" x 1-1/2" 21 | 104 pcs.1# ,20%
XA 384 Pin, clevis and link 2 2 pcs.l# .45
XA 385 Washer, flat-5/8" S.A.E.| 22 13 npcs.l# .60%#
XA 386 Spring, compression 2 1# .55
XA 387 Lever, traction shifter 2 6 3/4# 8.00
XA 3e8 Key, gib-3/8" x 3/8" x
2 13 ¢ pecs. 1# .11
“XA 389 Washer, flat-5/8" str'd. | 37 13 pcs.l# .60%#
XA 390 Link, connector 3 1 1/2# .65
XA 3¢1 S»ring, tenslion 1 1 1/2# 1.10 | 244

# Price Per 10C TIcs.

% Qver

'ate)
2CC

Pcs. Per Lb.
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XA 392 Pin, lever 2 5/4# o .35
XA 393 Link, connecting 2 4 pcs.1#| 1.80
XA 394 Pin, pivot 7 2 pcs.1# .24
XA 395 Rod, reach 2 2 pes.l# .55
XA 396 Bolt, eye 1 4.00 | 244
XA 397 Nut, Hexagon-3/4" N.F. 6 5 pcs.l# .05
XA 398 Spacer, pipe 1 4 pcs. l# .30 244
XA 399 Cotter, 3/%6“ x 1" 7 | 114 pcs.l# .10#
XA 400 Shaft, traction shifter 2 5 3/4# 2.10
XA 401 Washer, flat 2 8 pcs.l# .10
XA 402 Washer, flat 4 4 pcs.l# .06
XA 403 Yoke, center steering 2 7 1/4# 9.50
XA 404 Screw, cap-hex.hd.
3/4" x 2 3/4" N.F. 2 2 pcs.l# .12
XA 405 Screw, cap-flat head
1/2" x 4" N.cC. 2 4 pcs.l# .24
XA 406 Cotter, 5/16" x 2" 5 22 pcs.l# .01
XA 407 Screw, set-square head
cup point 1/2" x 2"
N.C- 4 6 pcs.l# .06
XA 408 Lever, brake locking 3 6 1/4# 5.25
XA 409 Link, connection 4 1 3/4# 1.15
XA 410 Bracket, steering brake 2 25# 27,00
XA 411 Bushing, bronze 4 3/4# 1.15
XA 412 Pin, clevis 40 4 pcs.1# .14
YA 413 Lever,brake with buching| 2 5 1/4# 8,50
XA 414 Bushing, bronze 2 1 /24 1.75
XA 415 lever, shifter 2| 2-3/4# 5.50
XA 416 Key,glb-3/8"x3/8"x13" 2 11 pes. 1 .11
XA 417 Pin, lever 2 4 pcs.1# .35
XA 418 Screw, cap-Hex. Head
7/8" x 5" N. C. 2 3/4# .28
XA 419 Yoke, steering clutch 2 o 1/2# 6.60
XA 420 Collar, shifter 2 3 1/2# 5.40
XA 421 Band, steering brake
with lining and ends 4 12#% .00
XA 422 Shaft, shifter 2 S 3/4# 2.50
XA 423 Lining, brake #11-7680
J.M. 4 1 3/4# 4,00
XA 424 Spring, tension 2 4 pes. 1Y .30
XA 425 Washer, flat 8 8 pcs.l# .04
XA 426 Washer, lock 2 3 pcs.l# .58
XA 427 Bolt, machine-svecial 2 2 3/4# .75
XA 428 Lug, brake band 4 1 3/4# 1.00
XA 429 End, brake band 4 2 1/2# 2.15
XA 430 Rivet, brass-1/4" x 3/4"| 48 | 112 ncs.l# .01
XA 431 Pin, band end 4 1 1/2# .75
XA 432 Wagher, flat - 1" 32 5 nes.1# .03
XA 433 Screw, cap-Hex. Head
7/8" x 1 3/4" 1. C. 4 3/4# .17
XA 434 Screw, cap-llex. Head
7/8" x 4" . C. 4 1# .23
XA 435 Nut, Hex. Half-7/8"l.cC. 5 7 ncs.ld .07
XA 436 | Nut, Hexagon-7/8" N.C. 9 4 nes. 1t . 05
XA 437 Bolt, eye 1 3 1/2# 4.75 | 245
XA 438 Rod, reach 4 2 1/4# .50

# Price Per 100 Pcs.

% Over 200 Pcs.

Per Lb.
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XA 439 Ring, shifter (2 halves) ? 1 1/4# $5.05 | 248
XA 440 Sleeve, upper shifter 1# 6.00 248
XA 441 Yoke, lower center

steering 2 4 1/2# 7.20 | 248
XA 442 Key, gib-3/8" x 3/8" x

3-1/2" 2 6 pcs.l# .13 | 248
XA 443 Bolt, machine-3/8" x

1-1/2" N. C. 12 13 pce.l# .03
XA 444 Shaft, upper 1 15 1/2# 4,20 | 248
XA 445 Pin, lock 2 48 pcs.1# .35 | 248
XA 446 Rod, steering-inner 1| 10 3/4# 2.60 | 248
XA 447 Shaft, lower 1 15# 4.2 248
XA 448 Lug, lower shifter 1 1# 3.95 | 248
XA 449 Screw, can-Hex. Head

5/16" x 1" N. C_ 1 28 nes. 1# .01 | 248
XA 450 Lever, upper traction 1 s# 6.55 248
XA 451 Collar, pipe 4 3 pes.l#| 1.00
XA 452 Lever, lower traction 1 8 1/2# 7.00 | 248
XA 453 Washer, lock-5/16" 284 #3 .30
XA 454 Pipe, steering-outer 1 9 1/4# 2.60 | 248
XA 455 Key, §1b - 3/8" x

3/8% x 1 3/4" 2 10 pcs.l# .11 | 248
XA 456 Iug, lower shifter 1 1# 3.95 | 248
XA 457 Screw, cap-Hex.Head

5/16" x 3/4" n. C. 1 30 pcs.l# .01 | 248
XA 458 Bracket, bearing 1 8# 8.75 | 248
XA 459 Shaft, clutch yoke pivot| 1 5# 6.00 | 248
XA 460 Sleeve, upper shifter 1 1 1/4# 5.70 248
XA 461 Crank, bell 1 5# 4.C0 | 248
XA 462 Cotter, 1/4" x 2-1/2" 3 32 pcs.l# .02
XA 463 Screw, cap-hex.head

3/4" x 2" N.C. 1 2 pcs.l# .11 | 248
XA 464 Pin, bell crank 1 5 3/4 3.75 | 248
XA 465 Shaft, lever 1 37 1/2# 7.25 | 248
XA 466 Bearing, Babbitted 4 3 1/4¢ 1.35 | 248
XA 467 Bolt, machine-5/8" x

13/4" N. C. 30 4 pcs.l# .07
YA 468 Key, taper 2 16 pcs.l# .10
XA 469 Crank, operating 3 3 3/4# 5.00
XA 470 Yoke, clutch 1 9 1/2# 10.00 | 248
XA 471 Key, straight 2 16 pcs.1# .15
XA 472 Lever, operating 1 5 1/2# 4.80 | 248
XA 473 Rod, reach 1 2 3/4# .75 | 248
XA 474 Key, gib-3/8" x 3/8"

x 2-1/4" 2 8 pcs.l# 11
XA 475 Rod, reach 1 5# .95 | 248
XA 476 Snacer, plpe 1 3 pcs.1# .30 | 248
XA 477 Lever, Operating 1 3 1/4# 5.75 | 248
XA 478 Bearing, flanged 1 3 1/2# 3.90 | 248
XA 479 Svacer, plpe 1 1# .55 | 248
XA 480 Sheave, cable 2 2 ncs.1# .60
XA 481 Spacer, pipe 1 1 1/4# .35 | 248
XA 482 Lever, Hand 2 15# 9.35
XA 484 Band, Brake wlth lining

and Ends 2 24# 29.00
XA 485 Lining, band . 2 I ocs.l# 9.30
% Price Per 100 Pcs.
a3t Qver 200 Pcs. Per Lb.
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XA 486 Screw, cap-Flat Head

3/8" x 4" N. C. 2 8 pcs.1#| 3 .20
XA 487 Rod, reach 2 2 1/4# ~ .60
XA 488 Lever, operating 1 6 1/4# 7.30 | 247
XA 489 Bolt, carriage-5/8"x2" 7 3 pcs.l# .08
XA 490 Bearing, Babbitted 2 5# 1.60
XA 491 Washer, flat 1 3 pecs.l# .75 1 247
XA 492 E1l, street-1/4"x90° 3 11 pcs.1# .14
XA 493 Tube, brake operating 1 24 1/2# 18,00 | 247
XA 494 Lever, operating 1 4 3/4# 7.75 | 247
XA 495 Key, feather 1 8 pcs.l# .15 | 247
XA 496 End, brake band 6 1# 1.45
XA 497 Spring, tension 3 2 pcs.1# .70
YA 498 Pin, band end 6 2 pcs.l# .50
XA 499 Rod, brake adjusting 3 3 1/4# 1.80
XA 500 Linlk, brake 4 4 1/2# 3.50
XA 501 Pin, lock 2 5 pcs.l# .25
XA 502 Nut, adjusting lock 6 3 1.85
XA 503 Shaft, overating 2 4# 2.15
XA 504 Crank, operating 2 3# 4,00
XA 505 Shim, support 4 5 pcs.l# .10
XA 506 Bolt, machine-3/4" x

2" N. C. 18 2 pcs.l# .10
XA 507 Support, brake stand 2 10# 7.75
XA 508 Shim, brake stand 4 6 pcs.l# .12
XA 509 Nipple, 1/4" x 4" 4 7 pcs.l1# .07
XA 510 Collar, set 53-396 3 1# 1.20
XA 511 Bolt, Machine-3/8" x

3" N. C. 1 9 pcs.l# 04| 247
XA 512 Hub, brake pedal 3 10# 6.75
XA 513 Screw, Cap-Flat Heed

1/2" x 4-1/2" N.C. 2 4 pcs.l# .32
XA 514 Washer, cup 2 16 pcs.l# .05
XA 515 Spacer, pipe 1 2 pcs.1# .24 | 247
XA 516 Shaft, foot lever 1 off 1.90 | 247
XA 517 Key, rib-3/8" x 3/8" x

2-1/2" 3 8 pcs.l# .11
XA 518 Lever, operating 2 4-1/4# 3.90
XA 519 Stand, brake 1 51# 34.50 | 247
XA 520 Bolt, machine-7/8" x

2-1/2" n. C. 3 3 /4# .17
XA 521 Bolt, Machine-3/4" x

2-1/2" N. C. 14 2 pcs.l# .11
XA 522 Pin, latch 2 3 pcs.l# .40
XA 523 Latch, brake 2 2-1/4# 1.75
XA 524 Bolt, machine-5/8" x

1-1/2" ¥.c. 42 5 pcs.1# .07
XA 525 Pedal, Brake 3 5 3/4# 3.25
XA 526 Ratchet, latch 2 3# 1.75
XA 527 Arm, brake pedal 3 9-1/2# 3.55
XA 528 Pin, button head 2 5 nes.1¥# .12
XA 529 Spring, brake pedal 2 1 1/4# .85
XA 530 Elbow, 1/4"-90° 12 9 pcs.1# .12
XA 531 Nipple, 1/4" x 8" 1 4 pcs.1¥ .20 | 246
XA 532 Shaft, brake operating 1 34 1/4# 5.75 | 246
XA 533 Lever, operating 1 5 1/4# 5.45| 246

it Price Per 100 Pcs.
st Over 200 Pcs. Per Lb.
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XA 534 Shim, bearing 1 1# 5 .30 | 246
XA 535 Stand, brake 1 52# 37.50 | 246
XA 536 Casting, splice 2 1 3/4# 2.60 | 249
XA 537 Rivet, flat head-1/4" x

1/2" brass 250 36 80 pcs.l# .01
XA 538 Lining, block 5 1 1/4# 3.50
XA 539 Band, brake 2 249

Order XA 542
XA 540 Crank, bell 1 5 1/4# 8.65 | 249
XA 541 Shaft, lever 1 35# 13.00 249
XA 542 Band, brake with lining,

ends and splice cast-

ing. (two halves) 1 23# 50.50 | 249
XA 543 Casting, anchor 1 11 1/2# 10.50 249
XA 544 Rod, rsach 2 1 3/4¢ .70
XA 545 Bolt, machine 3/8" x

2 3/4" N. C. 7 10 pcs.l# .03
XA 546 Bearing, solid 1 3 1/4# 1.30 | 249
XA 547 Soring, foot brake 1 3 /a4 .60 | 249
XA 548 Lining, clip 1 3 pcs.l# .25 | 249
XA 549 Rivet, countersunk

head 1/4" x 5/8" cop-

per 3 100 pcs.1l# .01
XA 550 Clip, brake pedal 1 1 3/4# 6.85 | 249
XA 551 Bolt, eye 1 3 pcs.l# .55 | 249
XA 552 Rod, foot brake spring 1 1# 1.10 249
XA 553 Lever, operating 2 1 3/4# 3.70 | 250
XA 554 Rearing, lever shaft 2 3# 1.60 | 250
XA 555 Shaft, clutch lever 1 13 1/2# 3.15 | 250
XA 556 Lever, engine clutch 1 3 1/2# 8.40 250
XA 557 Lining, brake band 1 3# 5.10 250
XA 558 Key, Woodruff 808 1 40 pcs.1l# .03 250
XA 559 Key, straight 4 32 pcs.l# .05 | 250
XA 560 Band, brake with lining

and ends 1 15# 23.00 250
XA 561 Washer, flat 1 4 pcs.1l# .50 | 250
XA 562 Pivot, lever 1 a# 3.25 250
XA 563 Cotter, 1/4" x 3" 3 27 pes.l# .02
XA 564 Pin, lock 1 6 pcs.l# .30 | 280
XA 565 Lever, operating 1 3# 4.45 | 250
XA 566 Key, gilb 7/16" x

7/16" x 2" 2 6 pcs.l# .15 | 250
XA 567 Snacer, pipe 1 1 1/4# .50 | 250
XA 5G8 Washer, flat 1-5/s8" 1 2 pcs.l# .05
XA 569 Bolt, machine 5/8" x

3-1/4" . C. 1 3 pes.1# .08 | 250
XA 570 Lever, operating 1 7 1/a# 5.75 | 250
XA 571 Key, stralght 1 16 pcs.l# .15 | 280
XA 572 Shaft, swing brake 1 18 1/2# 5.00 250
XA 573 Rod, reach 1 5# 1.90 250
XA 574 Rod, reach 1 6# 1.45 250
XA 575 Screw, latch 6 80 pcs.l1# .09
XA 576 tut, latch screw

RA-X-05 6 3¢ .02
XA 577 End, rod BA-X-Co6-4 3 15 pes.1# .50
XA 578 Stop, lever 1 16 pcs. l# 1.00 250

# Prlce Per 100 Pcs.

s+ Over 200 Pcs.

Per Lb.
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XA 579 Ratchet, notched 1 2 pcs. 14| $1.50| 250
XA 580 Lever, hand 1 7 3/4# 9.35| 250
XA 581 Rod, pawl BA-X-07C-36B 3 2 pcs.1# 1.15.
XA 582 Cotter BA-X-09 1 5t .01 250
XA 583 Nut, castle BA-X-20 1 40 pce.1# .02 250
XA 584 Pin, band 2 3 pes.1# .20 250
XA 585 “nd, band 2 1# 1.00 | 250
XA 586 Spacer, pipe 1 5 ncs.1# .25 250
XA 587 Washer, flat 2 5 pes.1# .02 250
XA 588 Screw, toke-up 1 1 1/4# 2.20 | 250
XA 589 Lever, brake band 1 6# 7.25 | 250
XA 590 Rod, reach 1 3 /4 # 2.15 | 250
XA 591 Shaft, lever 1 24# 4.85 | 250
XA 5¢2 Lever, hand 1 114 8.75 250
XA 583 Lever, operating 1 10 3/4# 7.35 | 250
XA 594 Pin, shift collar 4 3 pes.l¥ .25 | 250
XA 595 Yoke, rear shift 1 20 1/2# 14.50 | 250
XA 596 Collar, gear shift with
crarhite plugs 2 o# 7.50 | 250
XA 5¢7 Plur, Dixon's graphite 20 3¢ .05 250
XA 598 Key, gib-7/16" x 7/18"
x 2 1/2" 1 5 pcs.l# .16 | 250
XA 599 Spring, latch BA-X-03 3 80 pes.l# .12
XA 600 Lever, hand 1 C# 11.00 [ 250
XA 601 Latch, grip BA-X-02 3 5 pea.l# .35
XA 602 Ratchet, blank
BA-YX14-4R 2 3 pcs.l# .60
XA 603 Bearings, lever spaft 2 6 3/4f 3.60 | 250
XA 604 Bolt, machine 1/2" x
2-1/4" u. C. 1 6 ocs.l¥ .05
XA 605 Lever, swing brake 1 4# 7.00 | 250
XA 606 Rod, reach 1 6 3/4# .85 | 250
XA 607 Shaft, lever 1 14 3 /4% 7.00 250
XA 608 Screw, pawl BA-X-08 6 43 pcs.1Y .15
XA 609 Bolt, clamp BA-Y-55 1 1€ pcs.1# .07 250
XA 619 Fork, shifter 1 8 1/2# 10,00 | 251
XA 611 Bolt, machine 5/8" x
4" N. C. 3 2 pcs.l# .09
XA 612 Lug, adjusting 1 3 1/4# 5.50 | 251
XA 613 Bolt, machine 5/8" x
3" K. C. 3 3 pcs.1# .08
XA 614 Key, straight 2 5 ncs.1# .15 | 251
XA 615 2racket, lever bearing 1 35# 17.00 251
XA 616 Fork, shifter 1 9 1/a# 9.90 | 251
XA 617 Bracket, shifter fork 1 6 3/4# 7.80 | 251
XA 618 Pin, one hole 1 3# 2.10 | 251
XA €19 Pin, lock 5/16" x 3 1/2" 1 12 pcs.l# .01 251
XA 620 rearing, bracket, 1 3 1/2# 2.40 | 251
XA 621 Shaft, clutch operating 1 8 1/2# 2.9 251
XA 622 Pin, one hole 3 2 pce.1# .3 251
XA 623 Link, clutch operating 2 Y28 3.3 251
XA 624 Screw, cap-Hex. Head
5/8" x 3 1/4" M.C. 1 3 pcs. 1# .10 | 251
YA 625 Cranit, adjustinc-Haif 2 44 5.70 | 251
YA 626 Pin, cne hole 1 2 3 /jad 2.20 | 251
XA 627 Pin, lock 1 g pecs. 1/ .02 251

: Price Per 10C Pcs,

3¢
st¢ Cver 200 rfcr.

Ter Ib.
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XA 628 Bracket, bearing 1 8 1/2# |[%10.00| 251
XA 629 Bearing, solid 1 3 3/44 .90 251
XA 630 Clevis, reach rod 1 1 3/4# 2.30| 251
XA 631 Bearing, double 1 5 1/2# 1.75| 251
XA 632 Ell, street 1/8" x 45° 3 22 pcs.l# .18
XA 633 Rracket, adjusting 1 12 3/4# 12.50 | 251
XA 634 Lever, operating 1 2 3/4# 3.00| 251
XA 635 Pin, one hole 1 3 /4# 1.10| 251
XA 636 Clevis, special 1 2# 3.00| 251
XA 637 Nipple, 1/8" x 1 1/2" 2 35 pcs.l# .05
XA 638 Ell, street-1/8" x 90° 3 22 pcs.l# .14
XA 639 Rod, reach 1 1 3/4# .55 251
XA 640 Shaft, lever 1 14 1/2# 10.50 | 251
XA 641 Lever, hand 1 15 1/2# 15.00| 251
XA 642 Rod, reach 1 12# 1.85| 2851
XA 643 Clevis, offset 1 1 1/2# 2.80| 251
XA 644 Crank, operating 1 2 3/4# 4.,25| 251
XA 645 Crank, operating 2 3H# 4.20| 252
XA 646 Shirm, ,1/8" thick 4 2 pcs.l# 17| 252
XA 647 Shim, #16 gauge 4 4 pcs.l# .15 | 252
XA 648 Rod, reach 2 3/4# .65 252
XA 649 Lever, equalizer 1 T# 5.35| 252
XA 650 Rod, reach 1 3# .85¢ 2852
XA 651 Crank, bell 1 5 3/4# 6.75| 252
XA 652 Support, bell crank 1 3 1/4# 1.45| 252
XA 653 Bearing, shifter yoke 2 9 3/4# 3.25| 252
XA 654 Spacer, plpe 2 3 pcs.l# .04 252
XA 655 Rod, connecting 1 4 1/2# 3.90| 252
XA 656 Pin, pivot 1 1 3/4# 1.20| 252
XA 657 Bearing, lever shaft 1 0 1/2# 4.85| 252
XA €58 Snacer, pipe 1 2 pcs.1# .45 | 252
XA 659 Rod, reach 1 10# 1.90| 252
XA 660 Bolt, machine 3/4" x

2-1/4" N. C. 7 2 pcs.l# .10
XA 661 Yoke, clutch 2 14# 8.70 | 252
XA 662 Key, glb 3/8" x 3/a"

x 3 2 7 pcs.l# 12| 252
XA 663 Shaft, lever 2 5 3/4# 2.40| 252
XA 664 Fork, shifter-half 1 3 3/4# 3.00| 252
XA 665 Fork, shifter-half 1 3# 3.00| 252
XA 666 Spacer, plpe 1 1 1/4# .35 | 252
XA 667 Washer, flat 7/8" S.A.EJ 1 6 pcs.l# .02 | 252
XA 668 Shaft, lever 1 2 1/2# 10.00 | 252
XA 669 Bolt, machine 3/8" x

2" N. C. 3 12 pes.l¥# .03
XA 679 Pipe, reinforcing

3/4" x 72" 1 6 3/4# 1.85| 252
XA 671 Lever, hand 1 5 1/24 9.60 | 252
XA 672 Bolt, machine 3/8" x

13/4" 1. C. 10 14 pcs.l# .03
XA 673 Bearing, lever shaft 1 15 1/2# 5.75| 252
XA 674 Soring, tension 1 48 pcs.l .10 | 253
XA 675 Washer, flat 2 16 pcs.l .03 | 253
XA 676 Latch, engagement 1 3 1/2# 3.60| 253
XA 677 Cranlt, bell-with pin 1 o# 3.60| 253
XA 678 Sracket, bell crank 1 o 5.00 253

# Price Per 100 Pcs.

#3t Over 200 Pcs.

| =

Per Lb.
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XA 679 Cotter, 3/16" x 2" 7 66 pcs.1# |5 .s0%
XA 680 Pin, pivot 1 2 pcs.1¥# .40 | 253
XA 631 Bolt, machine 1/2" x

1-3/4" N. C. 13 7 pes.l# .04
XA 682 Pin, pawl pivot 1 4 1/2# 1.30 | 253
XA 683 Pawl, boom hoist 1 8# 8.35 | 253
XA 684 Bolt, spring 1 2 pes.1¥# .80 | 253
XA 685 Pin, clevis 1 4 pcs.1# .45 253
XA 686 Clevis, reach rod 1 2# 2.10 253
XA 687 Key, stralght 3 32 pcs.l# .12 253
XA 688 Bolt, machine 3/8" x

2-1/4" N. C. 4 11 pcs.l# .03
XA 689 Lever, operating 1 1 3/4# 3.60 | 253
XA 690 Bearing, lever shaft 2 2 1/2# 2.40 | 253
XA 691 Rod, reach 1 2 1/4# 1.00 | 253
XA 692 Clevls, reach rod 4 3 pcs.ls .55 253
XA 693 Pin, clevis 6 8 pes.l .08
XA 694 Shaft, pawl operating 1 13 1/ 3.75 | 253
XA 695 Rod, reach 1 6# 2.15 | 253
XA 696 Rod, reach 1 1# .75 | 253
XA 697 Stop, lever 1 5 pcs.l# .75 | 253
XA 698 Spring, tension 1 3 pcs.l# .90 | 253
XA 699 Lever, engagement 1 2# 2.45 | 253
XA 700 Lever, engagement 1 1 1/2# 2.45 | 253
XA 701 Lever, operating 1 2 1/4# 6.75 | 253
XA 702 Lever, hand 1 6 1/2# 4,75 | 253
XA 703 Pin, pivot 1 1 1/4# .60 | 253
XA 704 Bracket, hand lever 1 2.90 253
XA 705 Cap, grease pipe 1 3 /4# 1.00 | 254
XA 706 Cover, clutch shaft 1 6 1/2# 2.45 254
XA 707 Retalner, felt seal 1 8 1/2# 1.90 | 254
XA 708 Seal, felt-medium hard

1/2" x 1/2" x 17-3/4" 1 53 pcs.l# .30 | 254
XA 709 Spacer, pilpe 2 2 pcs.1# .17 | 254
XA 710 Bolt, machine-3/4" x 7"

N. C. 2 1# .15 254
XA 711 Support, chaln case

(rear) 1 10# 5.75 | 254
XA 712 Shim, support 4 2 pcs.1# .25 254
XA 713 Bolt, stove-round head

5/16" x 3/4" N. C. 155 28 pcs.1l# .02
XA 714 Nut, square 5/16"™ N.C. | 297 45 pcs.1# .90#
XA 715 Guard, swing and

traction clutch 2 4# .90 | 254
XA 716 Guard, boom hoist brake 1 124 9.60 | 254
XA 717 Bracket, clutch guard 1 4# 2.15 254
XA 718 Case, chaln-upper and

lower 1 125# 55.00 254
XA 719 Seal, felt-5" I.D. x

3/8" thick x 5-3/4"

0. D. 1 80 pcs.l# .60 254
XA 720 Retalner, felt seal 1l 5 1/2# 3.00 254
XA 721 Bolt, stove-round head

5/16" x 1" N. C. 16 25 pcs.l# .02
XA 722 Bolt, machine-3/8" x

3/4" 1. C. 12 22 pcs.l# -.03

# Price Per 100 Pcs.
#3t Qver 200 Pcs. Per Lb.
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XA 723 Support, chaln case

(front) 1 6 1/2# $3.25 | 254
XA 724 Shim, support 4 2 pcs.l# .15 254
XA 725 Cover, plate 1 6# 3.50 | 254
XA 726 Cover, plate 1 TH# 1.75 254
XA 727 Seat, operator's

HD-3181-25 1 5 3/4# 7.20 | 255
XA 1728 Bolt, carriage-1/2" x

1-1/4" 1 6 pcs.l# .04 | 255
XA 729 Hinge, seat 1 2 1/2# 1.40 | 255
XA 730 Bolt, adjusting 1 2 pcs.1# .50 | 255
XA 731 Spacer, pipe 1 16 pcs.l# .12 | 255
XA 732 Base, operator's seat 1 3# 2.10 | 255
XA 733 Bolt, machine-1/2" x

4" N, C. 1 4 pcs.l# . 06 2565
XA 734 Pivot, seat 1 3# 1.50 255
XA 735 Bracket, seat shaft 1 6# 4,20 | 255
XA 736 Bolt, machine-1/2" x

2-1/2" N.cC. 1 6 pcs.l# .05 | 255
XA 737 Shaft, supporting 1 13 1/4# 3.25 | 255
XA 738 Clip, taillswing cover 1 5 pcs.l# .30 | 256
XA 73¢9 Bolt, machine-3/4" x

1-3/4" N. C. 10 3 pes.l# .10 | 256
XA 740 Tall swing, counter-

weight 1 | 405# 110.00 | 256
XA 741 Cover, tallswing corner 1 15# 3.75 256
XA 742 Bolt, machine 3/8" x

1-1/4" N. C. 5 17 pcs.1# .03
XA 743 Screw, cap- Hex. Hd.

1/2" x 3/4" u. C. 7 10 pes.1# .03
XA 744 Cover, tallswing corner 1 15# 3.75 | 256
XA 745 Plate, engine 1 30# 3.75 | 2856
XA 746 Plate, tallswing cover 1 31# 8.10 256
XA 747 Cover, tool box 1 18 1/2# 5.00 | 256
XA 748 Platform,operator's side 1 395# 100.00 | 256
XA 749 Plate, floor 1 28# 4.80 | 256
XA 750 Support, nlatform 1 10# 4.60 | 256
XA 751 Clin, floor plate 2 3 pes.1# .24 | 256
XA 752 Plate, floor 1 2 4,830 256
XA 753 Platform, opposite

opersator's 1 260# 57.50 256
XA 754 Bracket, platform 1 2 1/4# 1.00 | 256
YA 755 Guard, window 1 11# 2.70 257
XA 756 Guard, window 1 18# 3.00 | 257
XA 757 Lock, door 1 3# 3.00 | 257
XA 758 Padlock, door-with keys

MA-500 2 2 pcs.l# .65
XA 759 ey, padlock 2 16 ncs.l# .25 | 257
XA 760 Guard, window 1 73 1.35 257
XA 761 Guard, window 1 11 3.50 | 257
XA 762 Guard, window 2 13 1/2# 3.00 | 257
XA 763 Bar, guard holder 1 3# .75 | 287
XA 764 Holder, window guard 1 9 1/2# 3.35 | 257
YA 765 Lock, window guard 1 3 pcs.l¥# .65 257
XA 766 Bolt, stove-round head

* 3/16" x 3/4" N. C. 1 50 pes.l# .50%| 257

#* Price Per 100 Fcs.
#3t Qver 200 Pcs. Per Lb.
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XA 767 Washer, lock-3/16" 7 it & .20
XA 768 Nut, square-3/16" XN.C. 7 105 pcs.1# .10%
XA 769 Nut, square-1/4" N.C. 26 75 pcs.l# .40
XA 770 Washer, lock-1/4" 30 33t .20
XA 771 Bolt, stove-flat head

1/4" x 3/4" N. C. 2 50 pcs.l# .20#| 257
XA 772 Holder, window guard 1 9 1/2# 3.35 | 257
XA 773 Bolt, stove-round head

5/16" x 1/2" N. C. 126 32 pcs.l# .02
XA 774 Roof, cab 1 T5# 26.50 258
XA 775 Panel, cab-inner section 1 15 1/2# 12.50 258
XA 776 Guide, door 1 8# 2.10 | 253
XA 777 Nut, hexagon-5/16" N.C. | 10 50 pcs.l# .70
XA 778 Washer, flat-5/16" Std. 10 90 pcs.l# .20
XA 779 Panel, cab-outer section| 1 145# 34,00 | 258
XA 780 Door, hinged 1 57# 15.00 258
XA 781 Door, operator's 1 102# 53.10 | 258
XA 1782 Glass, sash 4 3# .60 | 258
XA 783 Sash, window-wlth

glazling angles and

cork assembled 1 13 1/4# 20.00 | 258
XA 784 Latch, door 2 16 pcs.l# .80
XA 785 Rivet, iron-1/4" x

5/8" 10 77 pcs.l# .10%
XA 1786 Track, door roller 2 11# 2.75
XA 787 Lock, door 6 5 pcs.l# .50
XA 788 Spring, door lock 6 16 pcs.l# .35
XA 789 Sash, window with

glazing angles and

cork assembled 1 10 1/2# 20.00 | 258
XA 790 Roller, door 8 1# .55
XA 791 Pin, roller 8 5 pcs.l# .15
XA 792 Panel, front with

window sash 1 56# 17.50 | 258
XA 793 Door, roof 1 6 3/44 4,00 | 258
XA 794 Rivet, iron-1/4" x

1-1/4" 1 43 pcs.1# .20%| 258
XA 795 Filler, latch 1 10 pecs.l# .15 258
XA 796 Latch, door 1 5 pcs.l# 1.00 | 258
XA 797 Bolt, machine-3/8" x

" N. C. 12 19 pcs.l# .03
XA 798 Glass, sash 2 2 1/2# .50 | 258
XA 799 Sash, window with

glaxing anrles and

cork asserbled 1 6 1/2# 12.00 | 258
XA 800 Panel, cab-inner section 1 QO# 42,00 258
XA 801 Glass, sash 2 3 1/2# .60 | 258
XA 802 Sash, window with glaz-

ing angles and cork

assembled 1 10 1/2# 20.00 | 258
XA 803 Bolt, spring PR-1000 1 16 pcs.l# .05 | 258
XA 804 Glass, sash 2 3 3/4# .70 | 2858
XA 805 Sash, window with

rlazing angles and

cork assembled 1 11# 1¢.00 258
XA 806 Glass, sash 4 7 1/0# 4,80 | 253

% Price Per 100 Pcs.

¢ Over 200 Pcs.

Per. Lb,
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XA 807 Rod, tle 1 3/4# & .90 | 258
XA 808 Spacer, pipe 1 1 1/4# .35 | 258
XA 809 Sash, window with glaz-

ing angles and cork

assembled 1 10 1/2# 17.50 | 258
XA 810 Lock, window 4 16 pcs.1l# .30 | 258
XA 811 Nut, wing-1/4" N.C. 8 64 pcs.l# .02
XA 812 Bolt, stove-round head

1/4" x 3/4" N.C. 24 48 pcs.l# .02
XA 813 Washer, flat-1/4" std. 8 | 142 pcs.l# .10%#| 258
XA 814 Plate, front 1 o# 2.00 | 258
XA 815 Bar, latch 4 3 pes.1# 2.00 258
XA 816 Section, inrer-front 1 38# 19.00 | 259
XA 817 Roof, cab 1 55# 18.00 | 25¢
XA 818 Door, upper front 1 25# 7.90 | 259
XA 819 Slide, door 2 2 1/2# 1.00 | 259
XA 820 Member, cross-lower front| 1 10 1/2# 2.70 | 259
XA 821 Section, inner-rear 1 22# 10.80 | 259
XA 822 Guide, door 1 8# 2.40 | 259
XA 823 Handle, door 1 4 pcs.l# .24 259
XA 824 Door, sliding 1 2 7.25 | 259
XA 825 Connector, panel 1 3 /4# .45 | 259
XA 826 Section, outer-front 1 155# 43.00 259
XA 827 Panel, rear side 1 35# 8.40 | 259
XA 828 Door, sliding 1 92# 20.00 | 259
XA 829 Roof, rear 1 121# 22.00 | 260
XA 830 Back, cab 1 | 285# 52.00 | 260
XA 831 Door, rear-half 1 66# 11.50 | 260
XA 832 Guide, door 1 11 1/2# 7.00 | 260
XA 833 Door, rear-half 1 6 12,00 260
XA 834 Track, door roller 1 3 10.00 260
XA 835 Guard, bulkhead-top 1l 2 8.10 261
XA 836 Guide, flared 1 2 1/4# 1.45 | 261
XA 837 Plate, guard 1 3 /af# 1.10 | 261
XA 838 Cover, plate 1 3 1/2# .85 | 261
XA 839 Bracket, brake 2 2 .75 261
XA 840 Door, hinge 1 1 3/4# 2.25 | 261
XA 841 Rivet, round head

5/16" x 1/2" long

(iron) 2 48 pcs.l# L30%| 261
XA 842 Cover, plate 2 3/ 1.75 | 261
XA 843 Bulkhead, upper 1 35# 15,00 | 261
XA 844 Support, angle 1 1# .65 | 261
XA 845 Bolt, stove-round head

5/16" x 1-1/4" N.C. 2 23 pcs.l# .03 | 261
XA 846 Plate, guard 1 3/4# .90 | 261
XA 847 Bulkhead, top-upper 1 L7 1/2# 1.50 | 261
XA 848 Bulkhead, front 1 19 1/2# 4.20 | 261
XA 849 Bulkhead, top-lower,

with hinged door 1 9 1/2# 5.10 | 261
XA 850 Plate, side 1 1 1/2# .85 | 261
XA 851 Plate, side 1 1 1/2# .60 | 261
XA 852 Guard, bulkhead side 1 14 1/2 3.90 | 261
XA 853 Plate, connection 1 1# .30 261
XA 854 Bulkhead, lower-side 1 22 1/2# 12.00 | 261
XA 855 Support, angle 1 1 1/2# .60 | 261

# Price Per 100 Pcs.

# Qver 200 Pcs.

Per Ib.
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XA 856 Guard, bulkhead side 1 11 1/2# | $4.80 | 261
XA 857 Plate, connection 1 8 pcs.l# .24 | 261
XA 858 Bulkhead, lower-side 1 lzﬁ 9.90 | 261
XA 85¢ Support, angle 1 .70 | 261
XA 860 Bulkhead, upper 1 32# 15.00 | 261
XA 861 Support, angle 1 1# .24 | 261
XA 862 Nipple, W.I.-1/4" x

1 1/2" 2 22 pes.1¥ .05
XA 863 Nipple, W.I.-1/4" x

6" 3 5 pcs.l# .10
XA 864 Nipple, W.I.-1/4" x

g-1/2" 1 3 pcs.l# .22 | 263
XA 865 Bracket, grease pipe 1 10 pcs.l# .18 | 263
XA 866 Mipple, W.I.-1/4" x O 3 3 pcs.l# .26 | 263
XA 867 Nipple, W.I.-1/4" x 5" 2 6 ncs.l# .08 | 263
XA 868 "ipnle, W.I.-1/4" x

3-1/2n 1 8 pcs.l1# .07 | 263
XA 869 Support, grease plpe 3 8 pcs.l# .24 | 263
XA 870 Pipe, W.I.-1/4" x 25" 2 1# .55 | 263
XA 871 Pipe, W.I.-1/4" x

27-1/2" 1 1# .57 | 263
XA 872 Pipe, W.I.-1/4" x

15-1/2" 1 2 pes.1# .35 | 2683
XA 873 Union, half WE-v48x5 2 20 pcs.1# .17 | 283
XA 874 Tublng, flexible grease 2 8 pecs.l# 1.15 | 283
XA 875 Union, half WE-W48x5A 2 13 pes.1# .24 | 283
XA 876 Nipple, W.I.-1/4" x 3" 4 10 pcs. 1# .06
XA 877 Elbow, W.I.-1/4" x 45° 2 12 pcs.1# .14 | 263
XA 878 Pipe, W.I.-1/4" x 2¢" 1 1# .57 | 263
XA 879 Pipe, W.I.-1/4" x 24" 1 3 /a# .55 | 263
XA 880 Support, srease pipe 1 1 1/4# .70 | 263
XA 881 Pipe, W.I.-1/4" x

13-1/2" 1 2 pes.l# .30 | 263
XA 882 Pipe, W.I.-1/4" x g" 1 7 pcs.l# .20 | 263
XA 8E3 Nipple, W.I.-1/4" x 10" 1 3 pcs.l# .28 | 263
XA 884 Plate, attachment 1 3 pcs.1#¥ .70 | 264
XA 885 Screw, drive-#7x1/2"

Parker-Kalon 24 16 pcs.l# . 508
XA 886 Guard, cable 1 32# 7.50 | 264
YA 3587 Boom, crane inner

sectlon 1 780# 270,00 | 264
XA 888 Sheave, boom suspension

with bushing 1 19 1/2# 16.00 | 265
XA 889 Bushing~, bronze 3 1 1/2# 3.50
XA 890 Doviel, bronze 10 16 pcs.l# .05
XA 891 Cotter, 3/3" x 2-1/2" 1 13 pcs.1# .02 | 265
XA 892 Pin, housing 1 6 1/2# 1.50 | 265
XA 893 Pin, lock 2 5 ncs.1# .30 | 265
XA 894 Anchor, dead end 1 6# 2.50 | 265
XA 895 Anchor, dead end 1 6# 2.50 | 265
XA 896 Pin, she=sve 1 4 1/2# .00 | 265
XA 897 Cotter, 3/8" x 3-1/2" 3 10 ncs.1# .02
XA 898 Housing, sheczve 1 16# 17.50 | 265
XA 899 Bracket, housing 1 36 1/2# 12.50 | 265
XA 900 Boom, crane-outer

section 1 835# 276,00 | 265

# Price Per 100 Pcs.

% Qver 200 Pcs.

Per Lb.
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XA 901 | Nut, square-3/8" N.C. 8 28 pcs.1# |8 .01 | 265
XA 902 Beolt, stove-round head

3/8" x 3/4" 8 20 pcs.l# .03 | 265
XA 903 Plate, name 2 1# .90 | 265
XA 904 | Yoke, boom point 1 145# 72.00 | 265
XA 905 Rivet, button head

5/8" x 1-3/4" (Steel) 18 4 pes. 1# .02 | 265
XA 906 Plate, filler 2 3# .60 | 265
XA 907 Sheave,point with bushing 2 45¢# 32.00 266
XA ©08 Washer, thrust 2 2 pes.1¥ .17 266
XA 909 | Spacer, pipe 2 3/a# .35 | 266
XA 910 Sheave, suspension with

bushing 2 18 1/2# 12,00 | 266
XA 911 | Spacer, cast iron 2 4 1/4# 1.10 | 266
XA €12 | Bushlng, bronze 2 2# 3.00 | 266
XA 913 Guard, cable-bottom 2 23 1/24 6.00 | 266
XA 914 Guard, cable-center 1 7 1/2# 17.00 | 266
XA 915 Guard, cable-top 1 5# 2.10 | 266
XA 916 | Cotter, 1/2" x 3-1/2" 6 5 pes.1# .05
XA 917 | Shaft, boorm point sheave 1 31# 7.00 | 266
XA 918 | Washer, thrust 1 1# 2.70 | 266
XA 919 Sheave, hook block with

bushing 1 40# 35.00 | 268
XA 920 | Dowel, bronze-1/4" x

7 /3" 1 70 pcs.1# .02 | 268
XA 21 | Bushing, bronze 1 1 3/4# 3.60 | 268
XA 922 Washer, thrust 2 1# .90 268
XA 923 Plate, block 1 654 35.00 | 268
XA 9S24 Plate, cheek 2 145# 27.00 268
XA 925 Sracer, nipe 4 2 pecs.1# .25 268
XA 926 | Bolt, machine-3/4" x

11" 1. C. 4 1 1/2# .20 | 268
XA 927 Socket, cable wedge 1 : 4.20 268
XA 928 | Cotter, 3/8" x 2-1/a" 2 15 pcs.1l¥ .02 | 268
XA 929 | Pin, wedre socket 1 2 1/4# .65 | 268
XA €30 Screw, cap-irlat head

1/2" x 1" N. C. 2 8 pcs.l# .02 | 268
XA 931 Washer, 1524-1 2 33t : .05 268
XA 032 Plate, lock 1 2 pcs.1# 2.40 268
XA £33 Pin, sheave 1 S# 3.00 268
¥A 934 | Nipple, W.I.-1/8" x 2" 1 25 pcs.l# .05 | 268
XA 635 Plate, block 1 65# 35.00 268
XA 936 Pin, Lock 1 8 pecs. 1# .05 | 268
XA 937 Nut, slotted 1 4 2.50 268
YA 938 Bearing, roller RC-CT-19 1 2 1/4# 27.00 268
XA 939 Pin, hook 1 o# 2.50 268
XA 940 Hook, 10 ton - 15

Williams=-Vulcan 223B1 1 46# 4C.00 268
¥A 941 Conduit, 1/2" x 67" long 1 4 1/2# .50 | 270
XA 942 | Fitting, Kondu-1/2"

¥-co 3 1# “60
XA 943 | Conduit, 1/2" x 7" long 1 2 pcs.l# .10 | 270
XA €44 | Fittiny, Fondu-1/2"

K-22 6 3/4# .40

o,

D

#4 Qver 200 Pcs.

-

Prlce Per 100 Pcs.

Per Lb.
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XA 945 Recentacle, Kondu-

1/2" K-PRS2 3 3 pes.1#| & .55 | 270
XA 946 | Bushing, socket-3/3" 3 seat .01 | 270
XA 947 | Cap, socket BR-3981 3 8 pcs.l# .10 | 270
XA 048 | Body, socket BR-3984 3 5 nes. 18 .30 | 270
XA 949 Lamp, 60 watt-110 volt

Westinghouse 3 10 ncs.1# .10 270
XA 950 | Fitting, Kondu-1/2"

K-T2 4 1# 75 | 270
¥A 951 | Conduit, 1/2" x 38"

long 212E367-31 1 2 1/2# .30 | 270
XA 952 | Wire, R.C #14-00' O"

long 1 1 1/4# 1.80 | 270
XA 953 | MNuat, wire 12 112 pes.1# .05
XA 954 Cever, Fondu K-200 4 9 pcs.l# .07 270
XA 955 | Conduit, 1/2" x 73" lonr 1 4 3/4# .55 | 270
XA 956 | Strap, pipe-1/2" 2 25 pes.1# .01 | 270
XA 957 | Cover, Kondu-1/2"

K-210G23 3 8 pcs.l# .35 | 270
XA ©58 Cord, 16-2 Super Service

7" long 3 10 pcs.l# .10 [ 270
XA 959 | Conduit, 1/2" x 61" long 1 a# .45 | 270
YA 960 | Fittinc, Kondu-1/2"

K-IR2 1 1# .€EC | 270
XA 961 | Nut, wire 106 11 48 pes.l# .05
XA 962 | Conduit, 1/2" x 26" long 1 1 3/4# .20 | 270
XA 963 | Fitting, Kondu-1/2"

K-A2 2 3 /a# .40 | 270
XA 964 Gasket, Iondu K-GR2 10 80 pcs.1# .12
XA 965 | S:mport, light 1 11 3/4# 1.20 | 270
XA 966 Brace, supnort 2 8 ncs.l# .25 270
XA 967 Bolt, stove-round head

5/16" x 3" 2 13 pce.l# .04 | 270
XA 968 Comnector, Greenfield

KC12 1 5 pcs.l# .10 | 270
XA 969 | Conduit,l1/2" x 2-1/2"long| 2 7 pcs.l# .05 | 270
XA 970 | Conduit, 1/2" x 50" long 1 3 1/4# .40 | 270
XA 871 Plate, switch ¥K-1781B 1 6 pcs.l# .10 | 270
XA 872 | Conduit, 1/2" x 29" long 1 o4 .20 | 270
XA 973 | Fitting, Kondu-1/2"

K-1B2 1 1# .60 | 270
XA 974 | Conduit, 1/2" x 42" long 1 2 3/4# .25 | 270
XA 975 | Nipple, special 1/2" x

1-1/4" thread one end 1 5 pcs.l# .05 | 270
XA 976 Elbow, Pyle-Natlonal PN-

FCCF-11-L 1 3/4# .50 | 270
XA 977 Condult, Greenfleld-

1/2" x 10" 1 2 pcs.1# .10} 270
XA 978 | Conduit, 1/2" x 28" long 1 o .20 | 270
XA 979 | Cover, Kondu K-21F4 6 6 pcs.l# .35
XA 980 Grip, cord-complete

PN-DB3 7 6 pcs.l# .30
XA 981 Body, cable grip PN-DB-

3-A 7 9 pcs.l# .15
XA 982 Grormmet, rubber

PN-DB-4-C 13 34t .08
# Price Per 10C Pcs.
#% Over 2C0 Pcs. Per L.,
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XA 983 Nut, cable grip

PN-DB-4-B 13 32 pcs.1# | § .15
XA 984 | Support, light 1 4 1/2# 1.85 | 270
XA 985 Bracket, switch 1 3 pcs.1¥ 30| 270
XA 986 | Fitting, Kondu-1/2"

K-FSE1l2 1 24 1.00 270
XA 987 | Switeh, toggle K-1L1311 2 11 pcs.l# .40 | 270
XA 988 Receptacle-2 Pole Mld-

get Triploc "Female"

PN-RAD-31156221 3 5 pes.1# 1.50
XA 989 Contact, fermale

PN-RA215 3 16 pcs.l# .95
XA 990 | Shell, plug-female

PN-RAD15031 3 8 pcs.1# .85
XA 991 Cord, 16-2 Super Service

10-1/2" long 1 8 pcs.1# .10 | 270
XA 992 | Conduit,l/2" x 16'-0™long | 1 12 1/2# 1.44 | 271
XA 993 | Wire, #14R.C,-85'=~0"

long 1 5# 1.70| 271
XA 994 Cord, 16-2 Super Serviee

16" long 1 4 pos.l# 10| 271
XA 995 Shell,plug-male PN-PA15031| 3 5 pos.l# .85
XA 996 Contact, male PN=PA21S 3 21 pos.l# .95
XA 997 Plug, male-2 pole PN-Mid-

get Triploc PAD3115221 3 3 pes.l# 1.50
XA 998 | Conduit,l/2" x 28-1/2"long 1 2# .20 271
XA 999 | Pin, swivel 1 1 1/2# 1,00 271
XA 1000 | Bracket, angle 1 5 1/2# 1.70| 271
XA 1001 | Bracket, angle 1 5 1/2# 1.70| 271
XA 1002 | Conduit,1/2" x 18!'-0"1long| 1 16# 1.60] 271
XA 1003 | cord, 16-2 8uper Service

12" long 3 5 pcs.1l# .10} 271
XA 1004 | Closure, reflector

CH-KL5694 2 1 1/4# 2.30-| 272
XA 1005 | Screw, machline-round

head #6-32x3/4" 4 et 01| 272
XA 1008 | Bolt, carrlage-1/4"-

20 x 3/4" long 4 35 pos.l# 02| 272
XA 1007 | Washer, lock CH-KL5296 4 48 pcs.l# .04 272
XA 1008 | Support, reflector

CH-KIL1193 2 2 pos.l¥# .75 272
XA 1009 | Lens, reflector

CH-HIE014 2 1 1/2# 3.80| 272
XA 1010 | Reflector, flood light

CH-KL5366 2 1 3/4# 8.50 | 272
XA 1011 | Ring, lens clamping with

screws CH-KL5675 2 3 pcs.l# 1.50 272
XA 1012 | Grommet, rubber

CH-HL6537 2 48 pcs.l# .13 272
XA 1013 | Washer, retainer

CH-KL5695 2 18 pcs.l# 35 2v2
XA 1014 | Holder, socket CH=KL5601 2 3 pca.l# .78 272
XA 1015 | Socket, lamp CH-KL1198 2 4 pos.l# .BO 27e
XA 1016 | Lamp, 250 Watt.-110

volts Westlnghouse 2 4 pca.l# 1.15| 272
XA 1017 | Screw, machine-round

head #8-32x1/2" 2 it 01| 272
# Price Per 100 Pcs.
s Over 200 Pcs. Per. Lb.
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XA 1018 | Cord, service CH-KL5700 2 4 pes.1#| $1.00 272
XA 1019 | Plug, Benjamin 903 3 12 pcs.l# .20
XA 1020 | Socket, light 3 1 1/2# 1.05
XA 1021 | Lamp, 100 Watt-110

volts Westinghouse 1 10 pcs.l# 15 | 273
XA 1022 | E11, Condulet VEL1190 1 3 /a# 35 | 273
XA 1023 | Nipnle, close-1/2" W.T. 2 14 pecs.l# .05 273
XA 1024 | Bolt, stove-flat head

1/4-20x3 /4" 4 50 pcs.1# .02 | 273
XA 1025 | Flange, floor-1/2" 1 2 vcs.l# .25 | 273
XA 1026 | Reflector, light G0-90228 1 1 3/4# 1.90 | 273
XA 1027 | Cord, Super Service

16-2 x 23" long 1 10 pcs.l# .10 273
XA 1028 | Cord, 16-2 Super Service

24" long 1 3 pcs.1# .15 | 274
XA 1029 | Screw, machlne #4-36x

5/32" Hd. Stl.Rolled

thread (Cad.Pct.) 2 3¢ .02 274
XA 1030 | Grip, cord PN-BD945 1 2 pcs.l# .65 | 274
XA 1031 | Nut, compression

PN-DB-9-B 1 4 pcs.1# .18 274
XA 1032 | Grommet, rubber

PN-DB-9-D 1 it .12 274
XA 1033 | Elbow, cord grip

PN-DB945-A 1 3 pcs.l# .48 274
XA 1034 | Bracket, swivel 1 3 3/a# 1.30 | 274
XA 1035 | Reflector, light- less

socket G0-50216 2 4 1/2# 3.05 274
XA 1036 | Lamp, 200 Watt-110

volts Westinghouse 2 4 pcs.l# .27
XA 1037 | Cord, 16-2 Super Service

17" long 1 4 pes.l# .10 | 275
XA 1038 | Bracket, reflector 1 8 3/4# 1.25 | 275
XA 1039 | Pliers, 6" 1 2 pcs.l1# .50 276
XA 1040 | Wrench, spanner for brakes| 1 1 1/2# .70 | 276
XA 1041 | Wrench, water pump 1 10 pcs.1# .20 | 276
XA 1042 | Wrench, open end-Bonney

1-1/4" for adjusting

clutches 3340 1 3 pes.l# 1.65 | 276
XA 1043 | Wrench, adjusting cres-

ent 10" 1 1# 1.55 276
XA 1044 | Gun, Alemite Grease-

13 oz. A-6637 1 3 1/2# 5.75 | 276
XA 1045 | Wrench, doublse head for

5/8" and 3/4" nuts 37 1 o# 1.75 | 276
XA 1046 | Hose, grease gun-

Alemite 15" with coup-

ling A-5823 1 3 /4# 6.30 276
XA 1047 | Wrench, double head for

7/8" and 1" nuts 41 1 4# 4,20 | 276
XA 1048 | Can, oil-1/2 pint 1 3 pcs. 1# .40 | 276
XA 1049 | Wrench, 18" pipe 1 4 1/4# 2.65 276
XA 1050 | Grit, Aloxite cloth

2" x 18" #50 1 16 pcs. 1# .10 276
XA 1051 | Wrench, monkey-12" 1 2 1/2# 2.55 | 276
XA 1052 | Wrench, box for 5/8" nuts 1 1# 1.20 | 276
# Price Per 100 Pcs.

4 QOver 200 Pcs. Per Lb.
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XA 1054 | Padlock, laminated with

chain and keys 3 2 pes.1#| & .65 | 276
XA 1056 | Wrench, spark plug with

handle 1 2 pcs.l# .25 | 276
XA 1057 | Crank, starting 1 6# 7.00 | 276
XA 1058 | Wrench, socket for

crawler tle bracket

bolts 1 3# 1.50 | 276
XA 1059 | Wrench, offset socket

for 3/4" nuts 1 2 3/4# 2.10 | 276
XA 1060 | Extinguisher, fire-Pyrene

PY-C31-T 1 9 3/4# 11.50 | 276
XA 1061 | Wrench, drum barrel for

3/4" x 7/s" nuts 1 3 /a# 1.65 | 276
XA 1062 | Chisel, Doso-3/4" x 9" 1 1# 15 | 276
XA 1063 | Bolt, stove-round head

3/1e" x 1/2" 12 | 106 pcs.l# .50%
XA 1064 | Wrench, crawler 1 8 1/2# 4.30 | 276
XA 1065 | Driver, screw 1 2 pcs.l# .70 | 276
XA 1066 | Link, repair for traction :

chain 1 3# 1.40 276
XA 1067 | Pipe, grease for pilot

bearing 1 6 pcs.l# 31 | 276
XA 1068 | Hammer, ball Peen-2 1lbs. 1 2 1/4# 1.20 | 276
XA 1069 | Pin, drift 1 14 .40 276
XA 1070 | Pin, rivet-43/64"

long A-51538 1 165 pcs.l# .02 278
XA 1071 | Pin, rivet-21/32" )

long A-50897 2 | 192 pcs.l# .05 | 278
XA 1072 | Spacer, link A-50899 1 #3 .03 278
XA 1073 | Pin, rivet-17/32"

long A-50896 1 s+t .05 278
XA 1074 | Link, pivot A-50898 2 48 pcs.l¥ .10 278
XA 1075 | Plston,head-

Not sold separately

Order XA 1076
XA 1076 | Head, piston and

A-G50911 1 3/4# 2.15 | 278
XA 1077 | Plug, adjusting-1/8"

A-A-155 1 55 pcs. 1# .02 278
XA 1078 | Follower, grease .

A-G52036 1 20 pcs.l# .60 | 278
XA 1079 | Nut, hexagon-1/4" x

20 A-40855 1 125 pcs.l# .05 | 278
XA 1080 | Packing, cord A-52038 1 3t .05 | 278
XA 1081 | Nut, Hexagon A-53735 1 22 pcs.l# .25 278
XA 1082 | Spring, main A-52032 1 4 pcs.1# .50 | 278
XA 1083 | Lever, hand A-5092 1 3 /44 1.00 | 278
XA 1084 | Sleeve, piston A-51914 1 18 pcs.l# .10 278
XA 1085 | Gasket, cylinder

A-50003 1 it .05 | 278
XA 1086 | Cylinder, grease

A-G50888 1 1# 2.00 | 278
XA 1087 | Latch, release A-52031 1 10 pcs.l# .15 | 278
XA 1088 | Knob, follower A-42221 1 3 pcs.l# .35 278
XA 1089 | Rod, follower A-52037 1 4 pcs.l# .50 | 278
# Price Per 100 Pcs.

#t Qver

200 Pcs. Per Lb,
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XA 1090 | Spring, follower A-53751 1 45 pcs.1# | 5 .10 278
XA 10€1 | Plug, body A-42023 1 28 pcs.1# .30 277
XA 1092 | Gasket, plug A-G-985 1 363t .05 277
XA 1093 | Seal, rubber A-301030 1 3¢ .25 277
XA 1094 | Washer, steel A-301081 1 3t .03 27
XA 1095 | Spring, check A-2715 1 3t .03 277
XA 1096 | Adaptor, hose A-301976 1 8 pcs.l# .30 277
XA 1097 | Ball, steel A-C-122 1 it .05 27
XA 1098 | Body, couplling A-42035 1 2 pcs.1l# 2.25 277
XA 1099 | Hose, grease-18"
A-G51410 1 3 pcs.1# 1.60 277
XA 1100 | Ring, hose A-43809 1 10 pcs.l# .10 277
XA 1101 | Stud, female A-H-15-100 1 17 pes.1# .15 277
XA 1102 | Cup, leather A-46118 1 ) .04 277
XA 1103 | Body, connection
A-11-15-99 1 7 pcs.l# .25 277
XA 1104 | Spring, swivel A-A-618 1 3t .03 277
XA 1105 | Washer, steel A-43851 1 3¢ .02 277
XA 1106 | Stem, lock plate
PY-6B 1 20 pes.l# .09 280
XA 1107 | Washer, packing PY-24 2 3 .04 280
XA 1108 | Plate, lock PY-6 1 30 pcs.l1# .27 | 280
XA 1109 | Shim, pump PY-20 2 it .02 280
XA 1110 | Sleeve, chamber PY-30A 1 12 pcs.1l# .22 | 280
XA 1111 | Cep, filler PY-4 1 30 pcs.l# 27 280
XA 1112 | Washer, flller cap
PY-25 1 it .05 280
XA 1113 | Chamber, upper valve
PY-31A 1 6 pcs.l# .90 280
XA 1114 | Sleeve, brass PY-16A 1 20 pcs.1# .11 | 280
XA 1115 { Cap, top PY-29 1 6 pcs.l# .36 | 280
XA 1116 | Body, brass PY-35 1 1 1/2# 3.60 | 280
XA 1117 | Ball, valve PY-18 4 280
Not sold sensarately,
Order XA 1127and XA 1113
XA 1118 | Tube, suction PY-33 1 24 pcs.l# .18 280
XA 1119 | Tube, pump PY-41 1 6 pcs.l# 1.10 | 280
XA 1120 | Rod, valve ball PY-17 1 66 pcs.l# .18 | 280
XA 1121 | Tube, piston valve PY-38A 1 6 pcs.l1# .72 280
XA 1122 | Spool, slide valve PY-3A 1 32 pcs.l# .18 280
XA 1123 | Nozzle, tube PY-1 1 34 pcs.1# .13 280
XA 1124 | Packing, slide valve
PY-10 1 3t .02 280
XA 1125 | Nut, packing PY-9C 1 90 pes.1# .09 280
XA 1126 | Stop, spool PY-2A 1 280
Not sold separately,
Order XA 1121
XA 1127 { Chamber, lower valve
PY-31A 1 6 pcs.l# .90 | 280
XA 1128 | Bracket, extinguisher
PY-B4T 1 1# 1.50 280
XA 1129 | Pin, handle PY-46 1 it .04 280
XA 1130 | Handle, operating PY-7F 1 1# 1.35 280
XA 1131 | Capn, pliston valve tube
PY-5 1 83 pcs.l# .09 280
XA 1132 | Spring, washer retalner
PY-12 1 3t .04 280
# Price Per 100 Pcs.
##% Over 200 Pcs. Per Lb.
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XA 1133 | Sleeve, sealling plug

PY-43C 1 50 pcs.1# | & .18 280
XA 1134 | Spring, handle PY-21 1 140 pcs.l# .05 280
XA 1135 [ Retalner, sealing washer

PY-13 1 41 pcs.l# .09 280
XA 1136 | Washer, handle sealing

PY-28 1 *it .05 280
XA 1137 | Tube, nozzle PY-39A 1 17 pcs.l# .18 | 280
XA 1138 | Cable, boom hoilst-6

strand 19 wire Ilmproved

plow steel-hemp center

1/2" x 300'-0" 1 | 124# 36.00 | 282
XA 1139 | Wedge, socket 1 2 pcs.l# .50 | 282
XA 1140 | Pin, wedge 1 3 /4# .35 | 282
XA 1141 | Socket, wedge 1 5# .60 | 282
XA 1142 | Cable, holst-6 strand-

19 wire, improved plow

steel Hemp center 5/8"

x 213'-0" 1 135# 44,73 282
XA 1145 | Plate, capacity 1 3 /a# 2.40 | 283
XA 1146 | Screw, drive -#2x1/4" 8 *it .30%#| 283
XA 1147 | Plate, instruction for

lower traction brakes 1 4 pcs.l1# .60 | 283
XA 1148 | Chart, cable length 1 283
XA 1149 | Plate, serial 1 2 pcs.l1# .85 | 283
XA 1150 | Rivet, round head

3/16" x 1/4" 4 it .18#| 283
XA 1151 | Plate, guarantee 1 5 pcs . 1# .30 283
XA 1152 | Bolt, machine-1" x 14"

M. C. 8 4# .41 284
XA 1153 | Counterwelght, corner 2 250# 25.00 284
XA 1154 | Counterweight, center 2 250# 25.00 284
XA 1155 | Counterweight, iron ore 1 | 3000# 284
XA 1156 | Bolt, lever PM-F3905 1 2 pcs.1# .20 285
XA 1157 | Cotter, 3/16" x 1-3/4" 2 25 pcs.l¥ .30#| 285
XA 1158 | Nut, slotted-Hex.3/4"-

10 N. C. 2 6 pcs.l# .06 285
XA 1159 | Bumper, door PM-F3811 2 3 1/2# 2.55 | 285
XA 1160 | Hinge, dipper PM-B3000-A 2 50# 15.60 285
XA 1161 | Pivot, latch lever

PM-F3977 1 2 1/2# 6.10 | 285
XA 1162 | Nut, slotted Hex.-1"-

8 N. C. 1 3 pcs.l# .11 | 285
XA 1163 | Plate, door PM-B3068 1 16 0# 39.50 285
XA 1164 | Bolt, lever PN-F3906 1 2 pcs.l#f .20 285
XA 1165 | Washer, 3/4" wrought 2 8 pcs.l# .01 | 285
YA 1166 | Bushing, hinge PM-PC974 2 1 1/2# 1.35 | 285
YA 1167 | Rivet, button head

5/3" x 2-1/4" 28 4 pcs.l# .02 | 285
XA 1168 | Cuide, latch lever

PM-F3989 1 5 3/4# 2.55 | 285
XA 1169 | Lever, latch PM-F3990 1 6# 1.20 285
XA 1170 | Rivet, button head

5/8" x 2-3/4" 5 3 pcs.l# .02 | 285
XA 1171 | Guide, rear latch bar

PM-F320¢A 1 31 1/2# 11.35 | 285

# Price Per 100 Pcs.

#3¢ Over 200 Pcs.

Per Ib.



PARTS SECTION

Part Name and Description Approx. Price
No. of Part Qty. Welght Each
XA 1172 | Guide, front latch bar

PM-F3808A 1 27 1/2# [%810.35
XA 1173 | Bar, latch PM-F3889 1 19# 8.00
XA 1174 |Washer, wrought-1-3/4"

PM-F3991 2 2 ncs.l# .40
XA 1175 | Bushing, hinge

PM-PC973-1 8 1# 1.75
XA 1176 | Cotter, 1/2" x 2 1/2" 2 6 pcs.l# .03
XA 1177 | Pin, hinge PM-PCO46-4 2 5# 3.25
XA 1178 | Cotter, 1/2" x 3" 14 5 pcs.1l# .04
XA 1179 | Pin, stick foot

PM-PC918-7 2 8# 2.70
XA 1180 |Body, dipper PIM-AA808 1 | 600# 353.00
XA 1181 | Pin, dipper block 2 10 1/2# 2.35
XA 1182 | Cotter, 5/8" x 3" 2 3 pcs.l# .06
XA 1183 | Bushlng, dlipper block

PM-PCO73 6 - 3/a# 1.75
XA 1184 |Washer, flat-1-3/4" W.I. 6 2 pcs.l# .30
XA 1185 | Insert, latchkeeper

‘ PM-F3985 1 2 3/4# 1.40

XA 1186 | Rivet, liverpool-3/4" x

3n 2 2 pcs.l# .10
XA 1187 | Front, dipper PM-A793-A 1 | 496# 145.00
XA 1188 | Point, dipper PM-730-8M 4 15# 6.50
XA 1189 | Wedge, polnt-for driving

out socket polints

PM-F3279 1 4 1/24 2.20
XA 1190 | Rivet, liverpool-3/4" x )

2-3 /4" 8 2 pcs.lf .10
XA 1191 | Rivet, liverpool 3/4" x

3-1/4" 24 2 pcs.l# .10
XA 1192 | Member, dipper stick

side with crowding racks 1 T70# 240.00
XA 1193 |Stop, crowding 2 5# 5.50
XA 1194 | Member, dlpper stick side

with crowding racks 1 | 770# 240.00
XA 1195 | Spacer, link 2 1 1/2# 1.05
XA 1196 | Bushing,adjusting 1link PM 2 1# 1.15
XA 1197 | Spacer, oak block 1 10# 3.85
XA 1198 | Bolt, special 8 3 1/4# .90
XA 1199 | Rack, crowding-68 teeth 2 9 57.50
XA 1200 | Cover, wood filler 1 30 1/2# 4,50
XA 1201 | Rack, crowding-22 teeth 2 334 18.00
XA 1202 | Spacer, pipe 8 1 1/2# .40
XA 1203 | Link, adjusting 2 18# 6.00
XA 1204 | Link, adjusting 2 18# 6.00
XA 1205 | Shir, filler block 2 5# .65
XA 1206 | Spacer, oak block 5 11# 2.50
XA 1207 | Cover, wood filler 1 31# 4.50
XA 1208 | Angle, support 2 2# 1.25
XA 1209 | Bushing, stick foot

PM -2093 2 1/2# 1.15
XA 1210 | Plate, attachment 1 3 pes.l# .75
XA 1211 | Nut, hexagon-7/16" 1i.C. 4 20 pcs.l .01
XA 1212 | Washer, thrust 4 1 1/44 2.10
XA 1213 | Nut, slotted 2 3/4# 1.20
XA 1214 | Washer, flat 2 1 1/24 4.20
# Price Per 100 Pcs.
#% Qver 200 Pcs. Per Lb.
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Part Name and Description Approx. Price | Page
No. of Part Qty. Welght Each | No.
XA 1215 | Bushing, saddle block 4 2 3/a# $2.75 | 288
XA 1216 | Spacer, saddle block 2 7# 12.50 | 288
XA 1217 | Rod, lock 2 2 pcs.l# .60 | 288
XA 1218 | Nut, Hex. Half-1-1/3"

N. C. 4 3 pcs.l# .15 | 288
XA 1219 | Nut, Hex.-1-1/8" N.C. 4 3/4# .12 | 288
XA 1220 | Block, saddle with

bushing 2 os# 60.00 | 288
XA 1221 | Nut, saquare 4 2 pcs.l# .25 288
XA 1222 | Bolt, glb adjusting 4 1 3/4# 1.30 288
XA 1223 | <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>