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FOREWORD

This Parts Book and Maintenance Manual contains complete
description and detailed information regarding Replacement Parts
and the Operation and Maintenance of PETTIBONE Equipment.
Although long life and dependability are built into PETTIBONE
Equipment, satisfactory performance depends upon intelligent
maintenance and a thorough understanding of the various parts
that make the comp}ete unit.

Before maintenance operations are attempted, a thorough
study of this manual is recommended.

MODIFICATIONS

Slight. modifications in design as dictated by field experience
or desire to improve the unit, or changes of materials due to in-
ability to procure those originally specified may become necessary.
Such changes in design will be obvious and, wherever possible, parts
or assemblies will be interchangeable with the original design.

ILLUSTRATIONS

The illustrations in this manual are intended to show typical
construction of the various parts. In some instances the shapes
or details of the parts illustrated may not exactly represent their
actual appearance; however, they will serve to show the servicing
methods explained or help to identify parts performing the same
functions,

Printed in U. S. A.
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PETTIBONE CORPORATION 5

( i 4700 West Division Street ® Chicago, lliinois 60651 ¢ Phone: (Area 312) 772-9300

To Honor Our Warranty This Delivery Report Must Be Completely Filled Qut and Returned To:

NATIONAL IRON COMPANY

50th Avenue West and Ramsey Street  * Duluth, Minnesota 55807
Phone: {Area 218) 624-4863

CUSTOMEE COPY BELEVERY REPORT

IMPORTANT

A separate report must .
be made for each machine Delivery Date

We report delivery of:

NAME OF MACHINE MODELNO. __  SERIAL NO.

Sold To

Name of Customer

Permanent Address is.

Town ' State

Street and Number

AN

Delivery Point (Nearest Town)

D Inspected machire and checked for damage and shortage.

D Checked all gear cases for proper amount of grease and for correct viscosity of lubricant necessary for area and temperatures.
D Checked engine crank case and radiators.

D Started engine and checked over carefull-y for any misadjustments.

D Explained operation, greasing and maintenance procedures — Emphasized the major service peints and pericds.

D Explained service manuals and parts lists and delivered all manuals to owner.

D Explained that clutches, chains, belts and other moving parts might require several adjustments during break-in period and
periodic checks and adjustments later.

D List any damage or shortages. (Use other side if necessary). Give us all pertinent information as well as the name of carrier
with whom you filed claim — if a claim with carrier was filed.

The above machine was demonstrated and properly serviced and delivery is hereby accepted.

Purchaser's Signature

Title

Distributor's Name

" Distributor's Address

( - Distribution Serviceman

To be made in DUPLICATE, Send ORIGINAL COPY to NATIONAL IRON COMPANY.

Form No. 698
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PETTIBONE CORPORATION

4700 West Division Street » Chicago, lllinois 60651 ¢ Phone: (Area 312) 772-9300

To Honor Our Warranty This Delivery Report Must Be Completely Filled Out and Returned To:

NATIONAL IRON COMPANY

50th Avenue West and Ramsey Street  *  Duluth, Minnesota 55807
Phone: (Arca 218) 624-4863

CUSTOMER COPY DELIVERY RE?O RT

IMPORTANT

A separate report must
be made for each machine Delivery Date

We report delivery of:

NAME OF MACHINE MODEL NO. : __SERIAL NO.
Sold To
Name of Customer
Permanent Address is
Town. - . State

Street and Number

Delivery Point (Nearest Town)

E] Inspected machine and checked for damage and shortage.

[:I Checkedall gear cases for proper amonnt of grease and for correct viscosity of lubricant necessary for area and temperatureas.
D Checked engine crank case and radiators.

D Started engine and checked over carefully for any misadjustments.

D Explained operation, greasing and maintenance procedures — Emphesized the major service points and pericds.

D Explained service manuals and parts lists and delivered all manuals to owner.

D Explained that clutches, chains, belts and other moving parts might require several adjustments during hreak-in perfod and
periodic checks and adjustments later.

D List any damage or shortages. (Use other side if necessary). Give us all pertinent informaticn as well as the name of carrier
with whom you filed claim -- i a claim with carrier was filed. ’

The above machine was demonstrated and properly serviced and delivery is hereby accepted.

Purchaser's Signature

Title

Distributor's Name

Distributor's Address

Distribution Serviceman

To be made in DUPLICATE, Send ORIGINAL COPY to NATIONAL IRON COMPANY.

Form No. 698



STANDARD WARRANTY

THE- PETTIBONE CORPORATION WARRANTS ITS HYDRAULIC CRANE PRODUCTS
AGAINST DEFECTIVE MATERIAL AND/OR WORKMANSHIP FCR A PERIOD OF 6 (SIX)
MONTHS OR 1,000 (ONE THOUSAND) HOURS OF OPERATION, WHICHEVER OCCURS
FIRST, AFTER SUCH PRODUCTS ARE PLACED IN OPERATION, SUBJECT TO NORMAL
USE AND SERVICE. THE CORPORATION'S SOLE LIABILITY SHAIL BE LIMITED
T0 REPLACEMENT OF DEFECTIVE PARTS F.0.B. FACTORY. IF ANY MATERIAL
IS FOUND TO BE DEFECTIVE WITHIN THE WARRANTY PERIOD SPECIFIED ABOVE,
IMMEDIATE WRITTEN NOTIFICATION OF SAID DEFECT MUST BE MADE TO THE
DISTRIBUTOR FROM WHOM THE MACHINE WAS PURCHASED OR TO THE CORPORATION..
THE COST OF ANY LABOR, EXPENSES AND/OR DOWNTIME INCURRED BY SUCH
DEFECTIVE PARTS ARE EXCLUDED. THE CORPORATION RESERVES THE RIGHT 10
DEMAND THE RETURN OF SUCH PARTS FOR INSPECTION. TRANSPORTATION AND

ALL OTHER CHARGES ARE TO BE PREPAID BY THE CUSTOMER.

THE CORPORATION RESERVES THE RIGHT TO MAKE ANY CHANGE IN DESIGN OR
OTHERWISE MODIFY THE PRODUCT WITHOUT OBLIGATION TO INCORPORATE THESE

CHANGES IN ANY PRODUCT PREVIOUSLY SOLD OR DELIVERED.

THE OORPORATION MAKES NO WARRANTY IN RESPECT TO TIRES, ENGINES, IGNITION
APPARATUS, HORN, TIGHTS, STARTING DEVICES AND OTHER TRADE ACCESSORIES,

SINCE THESE ARE WARRANTED SEPARATELY BY THEIR RESPECTIVE MANUFACTURERS,
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PETTIBONE "100" TRUCK KRANS

OPERATING PROCEDURES ' : .

INTRODUCTION

BEFORE OPERATING A TRUCK KRANE, FAMILIARIZE YOURSELF WITH THE CONTROLS AND
INSTRUCMENT PANSL. A CAREFUL OPERATCR IS THE BEST INSURANCE AGAINST ACCIDENTS
TO THE CRANE OR PEZRSONS WORKING AROUND THE UNIT. BEFORE STARTING ENGINE, BZ
SURE ALL SHIFTING CONTROLS ARZ IN NEUTRAL BEFORE PRESSING THE STARTIRG BUTTON.
CARE SHOULD BR USED DURING THE FIRST FEW DAYS OF OPZRATION TO INSURE THAT EVERY-
THING IS WORKING SATISFACTORILY. WATCH PARTICULARLY FOR EXCESSIVE TEMPERATURE
IN ENGINE, GEAR BOXES, ETC.

THE MANNER IN WHICH TH® TRUCK KRANZ IS OPERATED AND CARED FOR DURING THE FIRST
100 WORKING HOURS DETERMINES ITS FUTURE LIFE, FREZDOM FROM UNNZCESSARY TROUBLES
AND DELAYS, ETC. THE DUTY OF EVZRY OFSRATOR PLACED IN CHARGE OF A TRUCK KRANE
IS TO STRICTLY ADHSRE TO INSTRUCTIONS RECEIVED WHEN THE MACHINE IS DELIVERED
AND TO THY INSTRUCTIONS IN THIS BOCK.

LUBRICATION AND MAINTENANCE — PROPER LUBRICATION AND MAINTZNANCE ARE ESSENTIAL
TO SATISFACTORY FERFORMANCE, FOLLOW THE "LUBRICATION POINTS" AND TRUCK KRANE
MAINTENANCE INSTRUCYTIONS TO BE FOUND IN THIS MANUAL,

DIRT IS YOUR WORST ENSMY — BEFORZ REMOVING INSPECTION COVERS, PLUGS, ETC.,
FROM ANY PART OF TH& TRUCK KRANE, THOROUGHLY CLEAN ALL DIRT AWAY FROM SAME,
KEEP OIL AND G.IEASE CONTAINZRS CLEAN AND WELI, COVERED WHEN NOT IN USE. DO
NOT ATIOW DUST TO ACCUMUTATE IN THEM., KSEP ALL BREATHER CAPS IN PLACE, SXCEPT
WHEN SERVICING. i

MACHINE SET UP

AFTER ARRIVAL AT THE JOB SITE AND THE TRUCK HAS BEZN SPOTTED AT ITS LIFTING
LOCATION, SHUT OFF THE ENGINE. LIAVING THE ENGINE SHUT OFF CABIE IN ITS "OFF"
POSITION, PULL THE TWO PUMP GEAR CASE INGAGEM=NT CABLZ TEVER, 1IN OHDZR FCR
THE GEARS TO MESH PROPERLY, IT SOMETIMES ‘IS NICESSARY TO “JOG" THE STARTER.
AFTER THE GEARS ARE PROPZRLY MISHED, PUSH THE ENGINE SHUT OFF CABLE AND ENGINZ
IS READY FOR RUNNING, THIS NOW WILL ENGAGE THE FOUR HYDRAULIC PUMPS WHICH
SUPPIY THS OIL TO ALL OF THZ FUNCTIONS COF THE KRANE, "NOTE - AT NO TIME SHOULD
THIS GEARCASE BE ENGAGED WHILE TRAVALING ON THE HIGHWAY".

THE OUTRIGCERS CAN NOW BE SET BY EITHER MANUALLY MOVING THE CONTROLS ON THE
CARRIZR OR OPERATING THE EIECTRIC CONTROLS IN THE UPPER CAB. THE KRANE SHOULD
BE TAVEIZED BY USING THZ CIRCULAR ISVEIS MOUNTED ON THE CARRIER NEAR THE FRONT
OUTRIGCSRS. FOR THE BiST CPERATION, THE KRANE SHOULD BE RAISED ON THA QUTRIGGERS
UNTIL THE REAR AND FRONT TANDEM TIRES ARE APPROXIMATELY 1/2" OFF THZ GROUND.

THIS ALIOWS THE MACHINZ'S CENTZR CF GRAVITY TO REVAIN AS 1OW AS POSSIBIE AND
REDUCES UNNZCZSSARY STRESS IN THEZ VERTICAL OUTRIGGER CYLINDZR RODS.
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MACHINE OPERATION

BY PUSHING THE IEVER IN THE UPPER CAB MARKED "WINCH", THE HOOK BLOCK WILL
1OWER SLIGHTLY, ALLOWING THE HOOK TO BE DISSNGAGED FROM ITS TRAVALING POSITION
AND ALIOW THE BIOCK TO SWING FREE, RELZASE THE HOUSE-LOCK LAVER WHICH IS
TMMEDICATELY TO THE RIGHT AND REAR OF THE OPERATOR'S SEAT. THIS DISINGAGES
THE AIRCRAFT TYPE BRAKE WHICH HAS HZLD THE SISWING DRIVE IN A RIGID POSITION
FOR ROAD TRAVEL (THIS SHOULD ATWAYS BE S&T BEFORE THE KRANE IS ROADED FOR ANY
APPRECIABIE DISTANCE), FOR THE MOST EFFICIENT OPERATICN AND IN ORDZR TO MAIN-
TATN SUFFICIENT CIL AND PRESSURE TO PROPERLY ACTUATE THE OPZRATING VALVES AND
COMPONENTS, THE EINGINE SHOULD OPZRATE AT 1200 RPM OR AROVE, FZATHERING OF
THE OPERATING VALVES IS PREFERRED RATHER THAN CONTROLLING THZ VARIOUS SPZEDS

" BY THE FOOT THROTTIE. THIS MAKES FOR MUCH SMOOTHER OPERATING AND ASSURES THE
OPERATCR THAT THERE IS SUFFICIENT POWER AVAIAIBIE AT HIS FINGERTIPS AT ALL TIMES.
WHEN EXTENDING THE TEIZSCOPING SECTIONS, THEY SHOULD BE EXTENDED NEAR EQUALLY,
TXCIPT THAT IT IS ALWAYS PREFERRED THAT THE HEAVIER SECTION LEAD SLIGHTLY,
WHEREVER POSSIBIE, IT IS SEIDCM PRACTICAL TO EVER HAVE ONG SECTION FULLY %
EXTENDED AND THE OTHER FULLY RETRACTSED AS THIS POSITION HXERTS THE GREATEST
FORCE ON THE BOOM SECTIONS., WHEN THESE CROWN SECTIONS ARE BEING EXTENDED, BE
PARTICULARLY CAREFUL THAT THE MAIN WINCH IS PLAYING OUT CABLS AT THE SAME TIME,
AS THIS WILL AVOID THE POSSIBILITY OF THE CROWD SECTIONS EXTENDING TOO FAST
AND DOUBLING THE BLOCK AT THE BOOM POINT WHICH WILL RESULT IN A SNAPPED CABLE
AND POSSIBLY BOOM DAMAGE. IN A SHORT PERIOD OF TIME IT WILL BECOME SZCOND
NATURE FOR AN OPTRATOR TO ACQUIRE THE FEEL NECESSARY SO THIS STTUATION CAN
NOT OCCUR. '

FICURE 1 ILLUSTRATES THE POSITIONIKG OF THE KRANZ CONTROLS.

RIGHT ouT ouT
LEFT IN
SLEWING CROWD | CROWD 2 AUXILIARY LIFT MAiN

WINCH WINCH

FIGURE 1
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THE LIFTING CHART SUPPLIED WITH THIS UNIT IS BASZED ON 85% OF TIPPING EXCEPT
IN THE POSITION OVER THE RBAR, AT NO TIME ATTEMPT TO LIFT MORG THAT THE
WETCHTS RECOMVENDED ON THE CHART. THE WEIGHT OF ALL LOAD HANDLING DEVICES
SUCH AS; HOOK BIOCK, CHAINS, ETC., AR CONSIDERED PART OF THZ 10AD AND MUST
BE ADDED WHEN WEIGHTS ARE CALCUTATED, SINGLE LINE CAPACITY FOR THE MAIN
WINCH IS 16,000 POUNDS. FOR HIGHZR CAPACITIES, USE MULTIPLE REEVING OF YOUR
BLOCK UP TO 8 PARTS OF LINE WHICH WILL BE ADEQUATE FOR 90,000 POUNDS.

THE KRANE FRATURES A FREE SWING CONTROL WITH A HYDRAULIC FOOT OPERATED BRAKE.,
THE BRAKE IS EQUIPPED WITH A MANUAL LOCK VALVE FOR HOLDING THE SWING POSITION.

ADDITIONAT, CONTROLS LOCATED IN THE KRANE OPERATOR'S CAB INCLUDE THE FOLLOWING:
1. CARRIER ENGINZ START AND STOP.
'2, ALL OUTRIGGER FUNCTIONS.
'3, AUKILIARY FOOT CONTROL FOR BOOM ELIVATION.

UNDER KO CONDITIONS SHOULD THE KRANE BE SUBJECTED TO EXCESSIVE SIDE LOADS
(I.E. TOCKING THE SWING BRAKE AND WINCHING FROM THE SIDZ).

THE JIB BOOM LOAD CAPACITY IS BASED ON SINGLE PART LINE OPERATION. USE OF A
TWO-PART TLING IS PROHIBITED, WHiEN JIB BOOM IS IN WORKING POSITION, REDUCE .THZ
10AD CHART CAPACITY BY 1,000 FOUKDS FOR MAIN BOCM LOADS, (:)

CAUTION: THZ JIB ANGLE SHOULD NSVER EXCZZD 7% DEGREES IN RESPECT TO THE MAIN
BOOM. THE PENDANT LINES ARE FURNISHED AT PRAZDSZTSRMINED I&NGTHS. THESE LENGTHS
WILL ALIOW A 7% DEGRZE MAXIMUM JIB ANGLE WHEN THE OFFSET LINK IS INCLUDED,
WHEN USING THE 32! JIB EITHER 5' OR 28' EXTENSION.

WHEN USING 32' JIB AND 24' JIB, AN OFFSET CF 15° TO 30° CAN BE ACHIEVED WITH
OFFSET LIFES., '

JIB & FENDANT LINE CHART

BOOM JIBS PENDANT TINSS TENGTHS
FRONT 1 /e
- 321 SWINGAWAY 101-067 221-4-~1/8
L SECTION & 2&1 JIB REAR ' .
101-068 30'-4-3/8
FRONT
101-067 22'-4-1/8"
- & 24' JIB REAR
101-068 30'-4-3/8"
FRONT 581221 /2"
3 szerzon | 28 EXTENSION 2001 17=0
& 321 SWINGAWAY 13%%517 ) 301=51
S FRONT 351-75 /8" C
.| 5" EXTENSION 100~-836
3 SECTION | g 321 SWINGAWAY REAR e
100-717-2 301=3
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COLD WEATHER OPERATION

VISCOSITY OF A HYDRAULIC FLUID IS THZ MEASURE OF ITS INTERNAL FRICTION OR
RESISTANCE TO FLOW.

THE STANDARD METHOD OF DESIGNATION IS THE SSU, SAYBOLT SECONDS UNIVERSAL,
WHICH IS THE ACTUAL CLOCKED NUMBZR OF SZCOKDS FOR A MSASURZD AMOUNT CF FLUID
TO DRAIN THROUGH A SMALL ORIFICE AT A GIVEN TEMPERATURE,

THE UPPSR CRITICAL VISCOSITY IS 75 SSU NEZDED TO SAFELY SEAL AND LUBRICATE
THE PUMP, (VICKSRS VANE SAYS 60 SSU OK) :

THT TOWER CRITICAL VISCOSITY IS 4,000 SSU, THIS IS ALSO CALLZD THE PUMP-
ARIIITY FACTOR. BIIO0W THIS TEMPERATURE OIT, WILL NOT FILL THE PUNP AND SERIOUS
CAVITATION (HAMMER) AND DESTRUCTIVZ WEAR BIGINS,

WHEN THE OIL VISCOSITY IS BEIOW 4,000 SSU, EXTREMZ CARE SHOULD BE USaD IN
STARTING AND WARMING THE HYDRAULIC FLUID TO A SAFZ TEMPERATURE, A METHOD
(SHORT OF ACTUAL.APPLICATION OF HEAT) RECOMMENDED BY MOBILE EQUIPMENT MANU-
FACTURERS IS AS FOLIOWS:

1. JOG PUMP; ON 5 SICONDS - OFF 20 SZCONDS (TEN TIMSS) THEN ON 20
SECONDS, OFF 20 SECONDS (ABOUT 5 TIMES), IDIE SYSIEM A FEW SECONDS.

5. RUN PUMP AT % SPEED (ABOUT 800 TO 1000 RFM) AND PULL BACK ON ON& OF
THE CROWD CYLINDER CONTROLS AND STALL IT THUS BLOWING OIL THRU THE
PRESSURE RZILIEF VAIVE. RSLIEVE PRESSURE 10 SECONDS OF BACH MINUTE.

3, OIL PASSING THRU THE RELIEF VALVE DCES NO USEFUL WORK AND PICKS UP
gl DEGREES OF WARMTH PZIR 1000 POUNDS OF PRESSURE DROP, ( APPROXTVATELY
TEN MINUTES) '

WHEN THE OIL VISCOSITY IS BELOW 20,000 SSU, WARM TANK (UP ABOUT 4O DEGREES)

BEFORE STARTING PUMP, THEN FOLLOW STEPS ABOVE,

THE AVEZRAGE LIGHT HYDRAULIC FLUID HAS ABOUT THE PROPERTIES OF A 10W OIL (EXCEPT
LITTIZ OR NO DETZRGEINT) AND HAS A 4,000 35U CR PUMPABILITY TSMPERATURE OF ABOUT
0 TO 20 DEGRZZS, AND A HIGH TEMPZRATURE LUBRICITY FACTOR OF ABOUT 150 TO 175
DEGREES DEPENDING ON THE VISCOSITY INDEX. '



PETTIBONE
100 TK-LS

HYDRAULIC TRUCK KRANE

PETTIBONE 100 TX~LS RATZD EIFTL
OUTRIGGERS FULLY EXTENDED—Q

NG CAPACITIZS

VEZR SIDE AND RZAR

S

90* Boonm v

111 ' Soom +.

RADIUS | o | G0 'Boom +
TN BOOM LENGTH 521 Ext, | 32' Fly | 32' Fly
| 371 BooM | sov BoOM | 62 BOOM l 90! BOOM | 111' BOCK | 122' BOOM 143" BOCM
10 100,000
12 95,000 66,000
15 75,000 59,000 45,000
20 60,000 18,000 40,000
25 28,000 20, 000 15,000
30 & 24,000 18,000 15,000
: 1 .
35 | 19,70 15,500 14,000 7,500
40 i 15,000 13,500 | 12,500 7,500
sy
45 12,000 4 11,800 11,500 1,50 ()
50 9,,00 || 10,500 10,500 7,000
55 7,200 {9,500 9,500 6,500
PR ol e SN
60 6,200 8,100 8,500 1§ 6,000
65 5,000 6,500 6,900 5,500
70 3,800 5,300 5,900 § 5,000
75 2,800 Iy, 1,00 4,900 Y 4,500
80 1,900 3,500 3,800 E 1,000
i camisbE:
85 1,000 2,800 3,000 3,400
90 2,000 2,300 2,700
95 1,500 1,800 2,100
100 1,000 1,300 © 1,400
105 500 500 1,000

ARSA ABOVE HTAVY LINE DENO 28 STRUCTURAL STRINGTH

AREA BIIOW HSAVY LINS DENOTES 85% OF TIPFING
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PETTIBONE
100 TK-1S

HYDRAULIC TRUCK KRANE

FATTIRONS 100 TK-1S RATZD LIFTING CAPACITIZES
OUTRIGGERS FULLY EXTZNDED—OVER REAR

RADIUS ' ' \ 50! Boom+ | 90'SBoom+ | 111! Ecom+.
IN J : BOOM LENGTH 221 Bxt, | 32' Fly | 32' Fly
FEET
371 BOOM | 50t BOOM | 62' BOGM | 90! BOOM lluﬁaam[ 122! BOOK | 143" BOOM
10 | 100,000 |
12 95,000 66,000
15 75,000 59,000 15,000
20 60,000 18,000 10,000
25 10, 000 39,000 35,000 28,000 20,000 15,000
30 28,000 28,000 28,500 21,,000 18,000 15,000
35 21,000 21,500 |- 19,700 15,500 14,000 7,500
10 . 17,000 17,500 15,000 13,000 12,500 7,500
L5 13,500 14,000 11,800 11,500 7,500
50 11,000 11,500 10, 500 10,500 | 7,000
55 g,500 9,500 - 9,500 9,500 6,500
60 ‘ 7,500 8,500 8,500 6,000
65 | | 6,000 7,500 8,000 .| 5.500
70 Iy, 500 6,500 6,500 5,000
75 3,500 5,400 5,500 Iy 500
80 _ : 2,500 4,300 b, 700 4,000
85 _ 1,600 3,700 4,000 3,700
90 | 3,000 3,500 3,400
95 " 2,200 2,700 3,200
100 | _ 1,600 2,100 2,700
105 ' _ 1,000 | 1,600 2,100
110 1,000 1,700
115 o | ‘ 1,400
1120 | S 1,000

ALL CAPACITIZS SECWN OVER RZAR ARZ BASEDL ON STRUCTURAL STHINGTH
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ANTI-TWO BLOCK DEVICE

GENERAL: | | O

The main function of this anti-two block device is to prohibit the hock block
from coming in contact with the sheaves in the boom. This will keep the hook
block from two-blocking and thereby eliminating the possibility of damaging
either the sheaves or the cable, This system ie on both the main and aux-
jliary winches.,

OPERATION:

aoe

b.

Ce

This system contains a boom mounted Micro switch, cable reel and a solenoid
operated hydraulic dump valve, e

When the hook block comes to within & specified distance from the sheaves,
approximately 24", it will trip a weight, which in turn will activate the
Micre switch, The Micro switch then serds an electrical impulse to the
solenoid operated dump valve which is normally closed. The electrical
impulse opens the spool and reroutes the oil directly to the hydraulic
reservoir,

This dump valve will deactivate the main and auxiliary winch in the up
position, the crowd 1 and crowd 2 in the extend position and the boom 1lift
cylinders in the down position.

To return the crane to a safe operating condition, simply reverse the

operation that put the crane in the unsafe position, If you were raising (:)
the winch when it activated the dump system, lower the winch to deactivate ‘
it. This same procedure also applies to the crowds and the 1ift.
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SAFE LOAD CONTROL DEVICE

GENERAL:

The main function of this safe load device is to prohibit the overloading of
the crane by stopping the boom hoist in a lowering direction when the maximum
safe load radius combination is reached., This system is designed to be used
in conjuntion with the certified nuclear load, which is the handling of the
Titan IT Missile and its components.

OPERATION:
a. This system contains a weather proof boom angle switch box, an operator's
signal box, a peniulum type boom angle indicator, a hydraulic dump valve

and an on-off actuating switch,

b, Before attempting to operate the crane to 1ift the missile compenents,
the following procedure must be followed:

(1) With the boom in the rest position, open up the boom angle switch
box and set the boom up knob to 80° and the boom down knob to 639,

(2) Switch the safe load actuating switch to the off position.

(3) Raise the boom and swing over side of machine to extend manual
section as per Chapter 1, Section B, Page 1-9.

(4) Raise the boom until the needle on the boom angle indicator reads
550,

(5) Switch the safe load actuating switch to the on position, This
will actuate the alarm and the dump system, which will prevent
lowering the boom.

(6) Raise the boom until the alarm has stopped.

(7) The boom should now be at 63°,

(8) Crowd out the two sections giving you maximum boom length,

(9) The boom should now be at the proper angle and radius to 1ift the
Titan II Missile components.

(10)° To lower the boom, retract the two hydraulic sections completely
D and switch the safe load actusting switch to the off position.

(11) The boom can now be lowered without actuating the alarm or the
hydraulic dump system.
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¢. The dump system is activated by an electrical impulse coming from the _
operator's signal box when the boom reaches 63°, This electrical impulse -
energizes the solenoid controlled dump valve which is normally closed. (:)
This opens the spool and directs the oil directly to the hydraulic
reservoir. This does not disrupt the boom raising operation. Raising
the boom past the unsafe condition will deactivate the electrical impulse
and close the spool in the dump valve and thereby directing the flow of-
0i1 back to the relief valve controlling the boom 1lifting operation.

d. Tt must also be noted that this hydraulic dump valve is also used in
conjunction with the anti-two block device on the winches. This is
explained in the next Section.
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SERVICE AND MAINTENANCE FOR MODEL 100 TRUCK KRANE - .CI)

GENERAL STARTING PRACTICE:

1.

3.

L.

5.

WHEN THE MACHINE IS FIRST RSCEIVED, INSPECT IT VERY CAREFULLY FCR
10038 BOLTS OR DAMAGE THAT MIGHT HAVE OCCURRED IN TRANSIT. ASSEMBLE
ANY LOOSE ITEMS THAT MAY HAVE BEAN SHIPPED CRATED. (SOME ITEMS ARE
SHIPPED IN A SEPARATE CRATZ TO PREVENT LOSS IN SHIPMENT)

CHECK THE OIL TEVEL IN THE FOLLOWING TO SPECIFICATIONS OUTLINED IN
THE LUBRICATION CHART: :

A. CARRIZR ENGINE CRANKCASE. (REFER TO MANUFACTURER'S MANUAL)

B. TRANSM?SSION, CONVERTER, AND AXIES, (REFER TO MANUFACTURER'S
MANUAL

C. HYDRAULIC OIL TANK., (REFER TC LUBRICATICN CHART)

CHECK THE COOLING SYSTEM OF THE ENGIME TO BE SURE THAT THE RADIATOR
IS FULL AND THAT THE DRAIN COCK ON THE RADIATOR AND BLOCK IS CLOSED.

WHEN TIMPERATURES REACH 320 F OR BELOW, OR THERE IS DANGER OF WATZR

FRESZING IN THE COOLING SYSTEMS, USE A KNOWN REILIABLE BRAND OF

PERMANANT ANTI~FREEZE SOLUTION AND ADD IT TO THE RADIATOR ACCORDING

TO THE MARUFACTURER'S DIRECTIONS. (:)

CHRCK TO DSTERMINS THAT ALL DRAIN PLUGS, DRAIN CCCKS, FILTZR CPEKINGS,
FUZL LIN&S, OIL LINES, AND COOLING SYSTEM CONNACTIONS ARE TIGHT AHD
DO NOT LEAK. '

CONNECT BATTSRY CABIES, ( WHEN SHIPMENT IS MADE BY RAIL THE CABLES

ARE DISCONNZCTED). INSPECT TO IMSURE THAT THE BATTERY IS NOT DISCHARGED
AND THAT THE TLIQUID IS AT PROPER LIVEL, ALSO CHACK ALL BATTERY CON~
NECTIONS TO INSURE THAT NONE ARE LOOSZ OR CORRODED.

CHECK TIRE PRESSURE AGAINST THAT RECCMMENDED ON THE LUBRICATION CHART.
BE SURE VAIVE CAPS ARE IN PLACE TO PREVENT DIRT, MOISTURE AND FOREIGN ..
MATERIAL FROM DAMAGING THZ VAIVE CORE.

GREASE ALL TUBRICATION POINTS OF THE ZINTIRE UNIT. REFER TO THE
LUBRICATION CHART AS A GUIDE. )

O
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3.

k.

Il

12y

13.

i=l5

100 TK-1S LIFTING CAPACITY AND SAFETY INSTRUCTIONS

RATED LIFTING CAPACITIES ARE THE MAXIMUM 1OADS CCVARED BY THE MANUFACTURER'S
WARRANTY WITH THE MACHINE STANDING ON FIRM, UNIFORM AND LEVEL SURFACE, WITH
OUTRIGGERS FULLY EXTENDED AND LOCKED DOWN, AND WITH 5,000 LBS COUNTERWEIGHT
ATTACHED TO UPPER AND FULLY EXTENDED,

AT RADIT WHERE NO RATINGS ARE SHOWN ON CHART, OPERATION IS NOT INTENDED OR
APPROVED, '

RADIUS OF LOAD IS THE HORIZONTAT, DISTANCE FROM A PROJECTION CF AXIS OF
ROTATION BEFORE IOADING, TO THE CENTER OF VERTICAL HOIST LINE OR TACKLE
WITH 1OAD APPLIED.

THE WEIGHT OF ALL AUXILIARY HANDLING DEVICES SUCH AS HOIST BLOCKS, HOOKS
AND SLINGS IS CONSIDERED AS PART OF THZ LOAD.

PRACTICAL WORKING LOADS SHALL BE ESTABLISHED BY THZ USER AND DEPEND ON
SUPPORTING SUAFACE, WIND, PROPER OPERATING SPEEDS AND, IN GENZRAL, CAREFUL
AND COMPETENT OPERATION,

WHEN USING JTBS WITH EXTENDED BOOMS, THE MAIN BOOM LOAD CHART MUST NOT BE
EXC32DiED. ' -

WHEN USING 32' SWING BACK FLY, REDUCE CAPACITY OVER MAIN BCOM BY 3,000 LBS..
WHEN USING 60! JIB, & 56' JIB, R3DUCE CAPACITY OVER MAIN BOOM BY 4,000 LBS.
JIB AND FLY CAPACITIES ARE PASED ON SINGIE LINZ OPERATICN. USZ OF TWO PART
LINE VOIDS WARRANTY. :

VAXTMUM ROOM IENGTH FOR PURPOSE OF SRECTING JIBS IS 59!,

THZ WINCHES ON THIS MACHINE ARE EQUIPPED WITH AUTOMATIC (FAIL~-SAFE) SPRING
SET, HYDRAULIC RELEASED BRAKES.

THE HYDRAULIC POWZRED BOOM SECTIONS ARE INDZIPENDENTLY OPERATED WITH THS

 FIRST SECTION EXTENDING 25'!'-9" AND THE SECOND EXTENDING 27'-3", POWER

TEIZSCOPING BOOM SECTIONS MUST BE EXTENDZD AND RETRACTZD IQUALLY, THS
MAXTMUM LOAD WHICH MAY BE TELESCOPED IS LIMITED BY HYDRAULIC FRESSURE,
BOOM ANGIE AND RBOC¥ LUBRICATICN, IT IS SAFE TO ATTEMPT TO TELASCOPE ANY

10AD WITHIN THE LIMITS OF THE TLOAD CHART.

HANDLING OF PERSONNEL FROM THE BOOM IS NOT AUTHORIZED.

FOR CLAM-SHEILL OR CONCRETE BUCKET OPERATIONS, WEIGHT OF BUCKET AND LOAD
MUST NOT EXCEED 90% OF RATED LIFTING CAPACITY.

10AD HANDLING DEVICES SHOULD B2 KEPT A MINIMUM OF 12" BELOW THE BOOM POINT
WHEN TOWERING OR EXTENDING BCOM TO PRIVENT TWO-BLOCKING.
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14,

15.

100_TK-1S LIFTING CAPACITY AND SAFETY INSTRUCTIONS (CONTINUED) : (»)

WITH CERTAIN BOOM AND HOIST TACKIEZ COMBINATIONS, MAXIMUM CAPACITIES MAY NOT
BE OBTAINABLE WITH STANDARD ROPE IiINGTHS.

WITH CERTAIN BOOM AND IOAD COMBINATIONS, RAISING OF 10AD WITH BOOM LIFT
CYLINDERS MAY NOT BEZ POSSIBIE, OPERATIONAL SAFETY IS NOT AFFECTED BY THIS
CONDITION, _

CABIE CAPACITY (POUNDS)

NO OF PARTS
OF LINE 3/L-6 x 19 TWRC

15,900

30,000
Ly, 000 (:)
58,000 |

72,000

85,000

100,000

3] ol w| &l wl v -

100,000
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SERVICE INSTRUCTIONS

1T IS OF UTMOST IMPORTANCE THAT THE ENTIRE HYDRAULIC SYSTEM BE
KEPT CIEAN AND FREE FROM DIRT, GRIT, WATER, AIR OR ACIDS AT ALL TIMES.
PERIODIC DRAINING, CLEANING AND REFILLING WITH NEW OIL IS RECOMMENDED
TO INSURS FROPER PERFORMANCE AND SERVICE.

ALL OPENINGS IN THE HYDRAULIC CIRCUIT MUST BE PROPERLY CAPPED
IF COMPONENT UNITS ARE REMOVED, THESE UNITS SHOULD ALSO BE CAPPED
OR PLUGGED TO PROTECT THEM FROM ENTRY OF FOREIGN MATTER.

IT IS NECESSARY TO CHANGE HYDRAULIC FLUID EVERY 500 WORKING
HOURS FOR DUSTY ATMOSPHERE OPERATION, ONE THOUSAND WORKING HOURS
ARE RECOMMENDED UNDER NORMAL CONDITIONS.

SERVICE AND CIEAN THE HYDRAULIC SYSTEM OIL FILTERS AT EACH
OIL CHANGE.

QUITE OFTEN A NEW OIL WILL HAVE A LINT-LIKE MATERTIAL, WHICH WHEN
PRESENT IN THE OIL WILL PLUG OII, FILTERS. FOR THIS REASON, THE
FILTERS SHOULD BE CHECKED DURING THE FIRST 25 HOURS OF OPERATION
AFTER ANY CONSIDERABLE QUANTITY OF OIL HAS BEEN ADDED TO THE HYDRAULIC
SYSTEM,.

WHEN HYDRAULIC FIUID IS ADDED TO REPLENISH THE SYSTEM, ALWAYS
POUR IT THROUGH A MICRON FILTER. IF SUCH A FILTER IS NOT AVAILABLE,
USE A FUNNEL WITH A FINE WIRE SCREEN (200 MESH OR BETTER).

TIT TS IMPDRTANT THAT OIL BE CIEAN AND FREE OF ALL SUBSTANCES
THAT WILL CAUSE IMPROPER OPERATION OF THE PUMPS AND MOTORS AND
EXCESSIVE WZAR OF THEIR PARTS, FOR THIS REASON, CLOTH SHOULD
NEVER BE USED TO FILTER HYDRAULIC FLUID AS THERE IS ALWAYS DANGER
OF ADDING LINT TO THE OIL.

WHEN DRAINTNG THE HYDRAULIC SYSTEM ALWAYS DRAIN THE SYSTEM
AFTER WORKING THE MACHINE, BECAUSE THE OIL WILL EE WARM AND FLOW
FREELY, WHICH IS NESDED TO CARRY ALL THE DIRT AND SLUDGE WITH IT.

REFER TO THE LUBRICATION CHART FOR INFﬁRMATION PERTAINING TO
THE ABOVE SUBJECT AND OTHER SPECIAL INFORMATION,
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RECOMMENDED MOBILE CRANE PERIODIC SAFETY INSPECT!ION RECORD

B

MANUFAGTURE: |MODEL: SERIAL NO: CRANE NO: MILEAGE: HOURS:
CARRIER 3 Ll - CARRIER 5 e
5wl piagNosis (2 Sl a | 2 K owl piagnosis |2 8| b | 2
ITEM w2 EELEsh ¥ ITEM w 9 2 El 3| &
TR v gla | w @ 3 w2 3| w
E Wi < o - uw < [+
(INSIDE) o SPRINGS & "
PARKING BRAKE SHACKLES
OIL PRESSURE D CRANE SUPERSTRUCTURE ITEMS
ALL CONTROL
AIR PRESSURE D L ARIS S 0
LOW AIR WARNING
SEvICE ) SWING 0
TELLTAIL LIGHTS | LOAD RATING
{a BUZZERS CHARTS & 0ECALS| O
HORM D HOISTS D
WINDSHIELD WIPER| D TELESCOPE BOOM D
. AUXILIARY
HEATER DEFROST | D WINCH D
MIRRORS 0 MAIN WINCH )
STEERING WHEEL
(EXCESS PLAY) | O BRAKES o
ALL LIGHT
SWITGHS D LIMIT SWITCHES | D
- BOOM ANGLE
|ALL SLASS Y INDICATOR 0
FIRE
EXTIMGUISHER D SIGNAL HORN 0 ]
FUSES P lerLass D
(OUTSIDE) 0 WINDSHIELD o
HEADLIGHTS WIPER
GLEARANCE o OUTRIGGER B
LIGHTS CONTAROLS
TURM SIGNALS & | p HEATER & 5
4 WAY FLASHERS DEFROSTER
WINDSHIELD o HYDRAULIG o
WIPER BLADES FLUID
LUGS,TIRES &
WHEELS D WIRE ROPE D
EﬁEL TANKC® ) SHEAVES,GUARDS| O
O D BLOCKS 8 HOOKS | D
TAIL B STOP
LIGHTS - 2 Egan B
it 0 JIB BACK STOPS | P
OVERALL
RADIATOR D CLEANLINESS | P
THERMOSTAT & . AUTO- BOOM o
HOSES KICK-0UT
NUTS, BOLTS
DRIVE BELTS [ RIVETS ' M
AIR COMPRESSOR | D WEDGE SOCKETS | D
) MACHINERY
AIR GOVERNOR () GUERDS P
COUNT ERWEIGHT
AIR TANKS,LINES | D HOOKS B BoLYS | ¥
IMUFFLER P
EXHAUST 8 TAIL |,
PIPES
CLUTCH P D- DEILY
TRANSMISSION P W= WEERLY
REAR AXLE P - Mon Ty
AIR- HYDRAULIC X l
[SYSTEM 0 P- PERICOCHLILY '
STEERING GEAR
& CONTROLS 0
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TURNTABLE BEARING BOLTS SHOULD
BE CHECKED FOR TIGHTNESS AFTER-
THE FIRST 40 HOURS OF OPERATION
AND EVERY 800 HOURS THEREAFTER.

TIGHTEN BOLTS TO 1,200 FT/LB
TORQUE.
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IT IS RECOMMENDED THIS MACHINE
NOT BE STEAM GCLEANED FOR A
PERIOD OF THREE MONTHS FROM
DATE OF DELIVERY. THIS WILL
ALLOW THE PAINT SUFFIGIENT
TIME TO AGE. |
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Genzsral

_ The krane hydraulic system consists of the hydraulic pump, drive motors,
actuating cylinders, boom 1ift and boom extension c¢ylinders (upper and 1ower5,
reservoir, filters, valves, lines, and fittings, Filters and valves will be
serviced according to Vicker's Service Manuals included in this book covering
each of these units. Pumps and drive motor will be serviced according to
Denison's Service Manuals included in this book covering each of these units.

It is of utmost importance that the entire hydraulic system be kept claean

‘and free from dirt, grit, water, air or acids at all times, Periodic draining,
cleaning and refilling with new oil is recommended to insure proper performance
and service.

A1l openings in the hydraulic circuit must be properly capped if component

units are removed, These units should also be capped or plugged to protect

them from entry of foreign matter.

Tt is necessary to change hydraulic fluid every 500 working hours for dusty
atmosphere operation. 1000 working hours are recommnded under normal conditions.
Service and clean the hydraulic system oil filters at each oil change,

Quite often a new oil will have a lint-like material, which when present in the
0il will plug oil filters., For this reason, the filtera should be checked

during the first 25 hours of operation after any considerable cuantity of oil

has been added to the hydraulic system.

Krans Hvdraulic Pump

The krane hydraulic pump is a high~-volume, high-pressure unit mounted on the
lower eide of the carrier frame and driven by a universal drive shaft off
crank shaft pulley at front of engine, The pump supplies the fluid power

reguired for all krane operations. For service and maintenance on this pump
see Denison's Service Manual. : '

Hvdrsulic Yotors — Swing

The hydraulic motors on wineh and swing are MIE series vane type and for service
and maintenance on motors see Denison's Service Mamual includéd in this book.

Hydraulic Reservoir

Mountied on R, H., front fender of carrier,

Return Line Filters on Hydraulic Reservoirs

Filter elements should be replaced initially after 50 hours of operation and
at least every 500 hours thereafter, under ordinary operating conditions,
However, there can be a wide variation in the length of service periods and
only experience can dictate how long the period must be for a particular
application. A good preventative program should include regular filter
element changes. ,

Before servicing the filter, the hydraulic system must be shut down ard the
filter and surrounding piping wiped clean. The filter body and element are
removed together by screwing out the hold down bolt. The inside of the body
 should be wiped clean before installing the new element.

A new body gasket should be installed at this time, This gasket is included

with the filter element in new filter elemznt kit.

Hultinle Unit Valves

For all operations are Vicker's CM2 units and are located in console in cab
to front of operator. See Vicker's Service FManual.
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D TESTING PROCEDURES FOR CONTROL VALVES

2500 P.S.I.
2000 P.S.I.
2500 P.5.I.
2500 P.S.I.
2000 P.S.I.
375 T0 425 P.S.I.

TING ON THE MODEL 30 DSSIGN VICKERS
OCEZDURE SHOULD BZ FOLLOWED, REMOVE
UG, WHICH IS LOCATED DIRECTLY ABOVE
DRAWING BELOW, INSTALL A PRESSURE

GAULYS AND TEST AS LISTED BELOW:

1. FOR THE #1 CROWD CONTROL AND THE SIEWING CONTROL VALVE #100-079,
CROWD OUT THE BOOM SECTICN, 2ND SECTION, AND HOLD IN THE STALLED
POSITION WHILE CHECKING GAUGE,

2, FOR THE #2 CROWD CONTROL AND THE MAIN WINCH VALVE, #100-643
CROWD QUT THE BOOM EXTENSTON SECTION, 3RD SECTION, AND HOLD IN
THE STALLED POSITION WHILE CHECKING GAUGE,

3, FOR THE BOOM LIFT CONTROL AND THE AUXILIARY WINCH CCNTROL VALVE,
100=642, LIFT THE BOOM SECTIONS UP TO 75° AND HOLD IN THZ STALLED
POSITION WHILE CHECKING GAUGE.

L, FOR THE PRIMARY WINCH CONTROL VALVE, #100-641, ATTACH A WSIGHT TO
THE PRIMARY WINCH LINE, WHICH EXCEEDS THE SINGLE LINE PULL, AND
CHECK THE GAUGE.
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PRINTED IN U. S. A.
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VICKERS » 0IL RECOMMENDATIONS
FOR MOBILE HYDRAULIC SYSTEMS

THE OIL IN A HYDRAULIC SYSTEM SERVES AS THE POW-
ER TRANSMISSION MEDIUM. IT IS ALSO THE SYSTEM'S
LUBRICANT AND COOLANT. SELECTION OF THE PROPER
OIL IS A REQUIREMENT FOR SATISFACTORY SYSTEM
PERFORMANCE AND LIFE.

TWO IMPORTANT FACTORS IN SELECTING AN OIL FOR
USE IN MOBILE HYDRAULIC SYSTEMS ARE:

1.

ANTIWEAR ADDITIVES - The oil selected must contain
the necessary additives to insure high antiwear charac-
teristics.

VISCOSITY - The oil selected must have proper viscosity
to maintain an adequate lubricating film at system op-
erating temperature.

SUITABLE TYPESOF OIL FOR USE INMOBILE HYDRAULIC
SYSTEMS ARE:

1.

CRANKCASE OIL meeting performance classification,
letter designations, SC, SD or SE of SAE J183. Note that

- one oil may meet one or more of these classifications.

ANTIWEAR TYPE HYDRAULIC OIL - There is no com-
mon designation for oils of this type. However, they are
produced by all major oil suppliers and provide the anti-
wear qualities of the ahove designated crankcase oils.

CERTAIN OTHER TYPES OF PETROLEUM OILS are
suitable for Mobile hydraulic service if they meet the
following provisions:

(A) Contain the typeand content of antiwear additives

found in the above designated crankcase oils or

. have passed pump tests similar to those used in
developing the antiwear type hydraulic oils.

(B} Meet the viscosity recommendations shown in the
. following table, ¥

{C) Have sufficiert chemical stability for Mobile hy-
draulic system service,

THE FOLLOWING TABLE SHOWS OIL-VISCOSITY RECOM-
MENDATIONS FOR USE WITH VICKERS EQUIPMENT IN
MOBILE HYDRAULIC SYSTEMS:

HYDRAULIC SYSTEM OFERATING SAE
TEMPERATURE RANGE VISCOSITY
(MIN.* TO MAX.) DESIGNATION
LR 2 5W
-10° F. to 130° F. (-23° C. to 54° C.) 5W-20
5W-30
0° F. to 180° F. (189 C. 10 83° C.) 10W
Q° F. to 210° F. {-18° C. to 99° C.) 10W-30**
50° F. 10 210° F. { 10° C. 10 99° C.) 20-20W

*Ambient Start-Up Temperature
**See Paragraph on Viscosity Index
***See Paragraph on Arctic Conditions

OPERATING TEMPERATURES - The temperatures
shown in table are cold start-up to maximum operating.
Suitable start-up procedures must be followed to insure
adequate lubrication during system warm-up.

ARCTIC CONDITIONS - Arctic condtions represent a
specialized field when extensive use is made of heating
equipment before starting, If necessary, this and judicious
use of the following recommendations may be used:

1. SAE 5W or SAE BW-20 oil, in line with the
viscosity guidelines shown in the table.

2. Oils especially developed for use in arctic condi-
tions such as synthetic hydrocarbons, esters, or
mixtures of the two.

3. Dilution of SAE 10W oil with maximum of 20%
kerosene or low temperature diesel fuel is per-

- missible. However, dilution of the special oils
(see 2 above)} should not be attempted unless the

supplier and Vickers concur. The addition of the
dilutant will not necessarily improve the cold
cranking and may have an adverse affect on the
performance of the oils in (2) above.

Duriqg cold start-up, avoid high speed operation of hy-
draulic systern components until the system is warmed up
to provide adequate lubrication.

Operating temperature should be closely monitored to
avoid exceeding a temperature of 130° F, (54° C) with
any of these light weight or diluted oils.

OTHER FACTORS IN SELECTING AN OIL ARE:

1.

VISCOSITY - Viscesity is the measure of fluidity. In addi-
tion to dynamic lubricating properties, oil must have
sufficient body to provide adequate sealing effect between
working parts of pumps, valves, cylinders and motors, but
not enough to cause pump cavitation or sluggish valve
action. Optimum operating viscosity of the ail should be
between 16 ¢St (80 SSU) and 40 ¢St (180 SSU).

VISCOSITY INDEX - Viscosity index reflects the way
viscosity changes with temperature. The smaller the
viscosity change, the higher the viscosity index. The vis-
cosity index of hydraulic system oil should not be less
than 80. Multiple viscosity oils, such as SAE 10W-30,
incorporate additives to improve viscosity index (polymer
thickened). Oils of this type generally exhibit both
temporary and permanent decrease in viscosity due to the
oil shear encountered in the operating hydraulic system.
The actual viscosity can, therefore, be far less in the
operating hydraulic system than what is shown in normal
oil data. Accordingiy, when such oils are selected, it is
desirable to use those with high shear stability to insure
that viscosity remains within recommended limits.

ADDITIVES - Research has developed a number of addi-
tive agents which materially improve various characteris-

tics of oil for hydraulic systems. These additives are’

selected to reduce wear, increase chemical stability, inhibit
corrosion and depress the pour point. The most desirable
oils for hydraulic service contain higher amounts of anti-
wear compounding.

CHEMICAL STABILITY - Oxidative and thermal stability
are essential characteristics of oils for Mohile Hydraulic
systems. The combination of base stocks and additives
should be stable during the expected lifetime of the oil
when exposed to the environment of these systems.

SPECIAL REQUIREMENTS

Where special considerations indicate a need to depart from the
recommended oils or operating conditions, see your Vickers
representative.

CLEANLINESS

Thorough precautions should always be observed to insure that
the hydraulic system is clean:

A.

B.

Clean (flush) entire system to remove paint, metal chips,
welding shot, etc.

Filter each change of oil to prevent introduction of con-
taminant into the system.

Provide continuous oil filtration to remove sludge and
products of wear and corrosion generated during the life
of the system,

Provide continuous protection of system from entry of
airborne contamination, by sealing the system and/or
by proper filtration of the air.

During usage, proper oil filling and servicing of Tilters,
breathers, reservoirs, etc., cannot be over emphasized.
Aeration - thorough precautions should be taken, by

proper system and reservoir design, to insure that the
aeration of the oil will be kept to a minimum.

VICKERS DIVISION
OF SPERRY RAND CORPORATION
TROY, MICHIGAN 48084

OIL RECOMMENDATIONS
FOR MOBI{’E HYDRAULIC SYSTEMS

DATA SHEET
M-2950-8

Revised -10-1-71
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INSTRUCTIONS FOR RIGGING AND REPLACEMENT OF WIRE ROPE

a, General - It is the purpose of this section to discuss the proper methods of
rigging and replacing of wire rope to increase the 1ife and receive better service
through proper handling, When given reasonable treatment, wire rope is about the
toughest and most durable steel product made, The contents of this section will
be of help to obtain longer life and better service from wire rope.

b, Checking Groove Diameter

(1) Before new wire rope is placed in service, it is important to inspsct the
grooves in sheaves and the surfaces of guide rollers and drums. New rope
is larger in diameter than the old rope it replaces. Grooves in sheaves
will tend to wear to the smaller diameter of the old rope. OSurfaces of
drums of rollers may become grooved with score marks due to pickup of
foreign particles on the wire rope,

(2) Check grooves in sheaves to be sure new wire rope will not be pinched,
and bind the strands, which will cause excessive abrasion and rope-~fatigue,
leading to rapid deterioration of the rope. Replace sheaves if necessary,

¢, Unreeling Wire Rope

(1) To unreel wire rope from a heavy reel, a shaft should be placed through
the center of the reel and the reel lifted by means of jacks, so that the
reel is clear of the floor and will revolve easily. Then one man, holding

- the end of the rope, walks straight ahead, while a second man regulates

( the speed of the turning reel by holding a wood block against the flange
to act as a brake, Care should be taken so that slack will not get into
the turns on the reel and bend around the shaft. If this happens and a
kink is formed, the rope is ruined at that point.

(2) When the rope is run onto the winch drum, it shoud bend in the same way
it did when coming off the reel, Otherwise, a reverse bend is caused.
When unreeling wire rope from the reel to rewind on the winch drum, the
rope should be unwound from the top of the full reel to the top of the
winch drum, Unreeling the rope in this way will eliminate any possibility
of causing a reverse bend. See Figure 1, )

REEL  prum
m @Na

RIGHT | WRONG

Figure 1. Unreeling wire rope.
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d, Seizing Wire Rope Ends

f1)

(2)

(3)

(&)

One important operation in handling wire rope is proper seizing of the
rope ‘ends., If this operation is not handled properly the structure of
the rope is damaged, If improperly seized the ends become distorted
and flatened, and the strands loosen, not only at the ends but back
within the rope. TIater, when the rope is put in tension by work, the
load is distributed to the strand unevenly, shortening the life of the

rope,

The approved method is shown in Figure 2,

At A the turns are spread
apart to show method of
applying them, Completed
is shown at B.

Figure 2. Seirzing

The two ends are twisted together in the approximate center of the seizing.
A soft wire of amnealed-iron grade shoud be used. The approxXimate dia-
meter of seizing should be .080., The length of seizing should never be
less than the diameter of the rope, and should preferably be longer.
Iength of seizing for 9/16 diameter wire rope should be (1) inch. Seize
rope before cutiing to desired length from the reel.

Thread wire rope up through sheaves in boom point, then back to the

winch drum., FPush the wire rope through the small end of cavity in the
drum, ILoop wire around wedge and point end of rope back in the direction
of the boom point. The end of the rope should extend beyond the small
end of the wedge approximately two inches.

NOTE

CHECK, AFTER WEDGE AND ROPE ARE SEATZD IN THE TAPZRED CAVITY, THAT THE
END OF THE ROPE DOES NOT PROJZICT OUT OF THZ SMALL EZND OF THE CAVITY
SUFFICIENT ENOUGH TC INTERF3RE WITH THE SPOOLING OF TH& ROPE ON THE
DRUM. THE ROPE AND WEDGS SHOULD BE TAPPED INTO THZ CAVITY WITH A HARD
WOOD BT.OCK SHAPED TO TH: CONTOUR OF THE ROPE WRAPPED AROUND THZ WEDGE.

e, Applying Wire Rope Clips

(1)

(2)

Fh .

Figure 3. U-Bolt “Wire Clips

The correct method of attaching U-bolt wire clips to rope ends is shown
in Figure 3. The base of the clip bears the live end of the rope, while
the "U" of the bolt presses against the dead end.

The clips are usually spaced about six rope diameters apart to give
adeguate holding power,
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(3)

(4)
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Before the rope is placed under tension, the nuts on the clips should be
tightened, It is advisable to tighten them again after the locad is on
the rope to take care of any reduction in the rope's diameter caused by
the weight or tension of the load.

A wire rope thimble should be used in the lcop eye to prevent kinking
when wire rope clips are used. For 9/16 diameter rope, three clips
should be used spaced 33 inches apart,

Standard Reeving

(1)

(2)
(3)

There are various ways to reeve wire rope. The application would dictate

the way it should be reeved, The diagram and instructions listed in this

section is the recommended rigging for the standard four sheave boom point
and four sheave hook block for standard crane operation.

The wire rope (2, Figure 4) leaves the winch from the top (1).

Over sheave (3) and around sheave {7, 4, 8, 5, 9, 6, and 10) in this
order and dead end on the boom point at (11).

Figure 4. Standard reeving diagram
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HYDRAULIC CRANE ; ,
OPERATOR INBTRUCTIONS ’ HAND SIBMNALS

SIGNALS

RuseTHe  BELY | RANE THE

LOAD BN SLOWLY

RAISE THE
BOOM
SLOWLY

RAISE THE
- BOOM
LOWER THE RAISE THE AHD
LOAD BOGH HOLD THE
LOAD

stowLy  f ")

LOWER THE ) LOWER THE

BooM LOWER THE BOOM BOOM
AND BOOM SLOWL AND
LOWER THE Y HOLD THE

LOAD '*|

LOAD IN
DIRECTION

i i
SWING THE \ (7,

FINGER /N3

T e POINTS $ § #

1479 ¢ BOOM - : BCOM
%%%E,RAWD é\l TELESCOPING § ot TELESCOPING |7
RAISE THE / ouT v | N ? .

LOAD

DoG g CLAMSHELL CLOSE &
EVERYTHING | BUCKET CLANMSHELL Y\

BUCKET
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HYDRAULIC CRANE
OPERATOR INSTRUCTIONS

7

INDOGR LIFTS
OR WORKING IN CLOSE QUARTERS

r:‘
[

This is one of the main reasons you have a hy-
draulic crane. Its live boom gets into places
stiff booms can't. By making good use of the
boom telescoping und hoist actions, you will be
able to perform your crane function anywhere
your carrier can {ind space to stand,

1. We recommend a dry run, especially in areas
where you are working which are really tight. Go
through all the motions without aload, anticipating
whut actions you will take Lo make a safe pick and
a smooth operation overall.

-2, Check your load chart closely through all the
angles and boom lengths the job requires.

3. A proper sling is essential,

4. Make maximum use of lag lines as dictated by
the indoor structure or other obstructions.

PLACING MACHINERY
1.  Learn the weight of the machinery before the
lift and deternune its weight distribution.

2. Know how the piece of machinery will be
positioned,

OPERATING TIPS

O

e 1 ¢ A
L T

LIFTING STEEL

1. Secure proper slings and tag lines.

2. Always be sure sling is properly attached
before lifting and completely relcased before mov-
ing boom away from the structure and personnel.

3. No mauatter how exciting it looks, NEVER
allow personnel to ride a steel beam up to the
structure.

O

POURING CONCRETE

1. Place machine as close to job as possible
with @ minimum of swing from truck tostructure.

2. Tuake concrete bucket up to desired height
after you swing to position of the lift.

DOCK AND STEVEDORE GPERATIONS

sling and place machine for

1. Use proper
minimum swing.
2. Up to 3 men may berequired to act us signul-
men. One in the held, one on the deck and one
on the dock.

3. Suit your machine to the type of vessel and
stock moved.
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OPERATOR INSTRUCTIONS

PEDESTAL CRANE
1. Always retract the hoom and secure it as part
of your shut down procedure.

2. U working near salt water, be sure to wash

down the machine with fresh water frequently.

JIB AND FLY OPERATIONS

1. Both the jib and fly operations are used when

added reach is required.

2. By using bhoth winches, two kinds of produc-
tion are possible. Heavy lifts can be handled by
the main winch, while light ones are¢ handled by

the auxiliury winch, attuched to the jib.

3. Both main wirich and auxilinry winch can
be used simultancousiy when hundhing special

equipment or setting pre-set concrete.,

WORKING THE CLAMSHELL

=3

OPERATING TIPS

L. At the start of the digging cyele the bucket
rests on the material with the shells open.

2. As the closing line wire rope is wound up
on the drum, the shells are drawn together
causing them to dig into the material,

J. The weight of the hucket, which is the only
crowding action availuble, helps the bucket to
penetrate the material,

4. Bucket is raised by holding and closing lines,
5. Swing to dumping point where the bucket is
opened by releasing tension on the closing line.

6. Clamshells are used for digging vertical
shafts and ditches, dredying, loading hoppers and
trucks, and unloading gondola cars. Il is de-
signed to operate above, at, or beiow the ground
line. It cun excavate loose to medium material,

.TEAMING UP TWO MACHINES

1. Suggested for loads which exceed one crane's
capacity and unwieldy louds is using two machines,
2. Use one signalman only.

3. Coordinate pians for lilt with both operators.
4. Know distribution of load to be lifted.

5. Arrange slings so that each machine takes
an equal share of the load.

o
MAINTENANCE FUNCTIONS

I, Maximum utilization of the crane is often
possible in the hield or indoors it it 15 used for

mainienance of fleet cquipment, :
2. The crupe provides hoist functions you can
use on such jobs ag Lifting engmines, chassis, ete.

EEo

3. It is casy to sce the rough terrain crane's.
application as a towiny vehicle.
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HYDRAULIC CRANE o
OPERATOR INBTRUCTIONS SAFETY

PART FIVE: SAFETY RULES ARE A MUST

And plain common sense is the [irst and most could be harmful to you, or to people working
important rule to follow [or safe crane operation, around you, if common sense and simple safety
Following are some areas of crane operation that rules are not followed.

N A=

I

g /

5 ,‘

3 .

5

el ‘é ﬁﬂ&
,1 - ALWAYS keep the load as neur to thecar-

NEVER exceed the rated lift capacities
shown on the load chart. ALWAYS deter-
mine the weight of the load and check the
capacity chart to determine that the load
can be lifted at the desired radius within
the rated capacity of the machine.

rier and as close to theground as possible.

3 NEVER use stability of the machine to 4 ALWAYS keep the boom and all parts

of crane away from the electrical lines or

determine capacity. When you find out, it
’ equipment.

might be too late.




A

Nl L

NEVER side-load the boom. It
lifting only.

ALWAYS keep the machine clean and free
from oil and grease at zll times. Use the
rule of two-hands at all times when climb-
ing around the machine.

b

NEVER allow persons to stund or work
under a load. Use tag lines for positioniag
loads.

ALWAYS check height and width of clear-
ances for traveling in your state. Check
rated capacities of bridges. Check local
restrictions covering axle weights.
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OPERATOR INSTRUCTIONS

equally at all times for maximum boom
strength, NEVER extend one section only
leaving the other section retracted. Load
charts are based on having equal boom
sections,

9 ALWAYS kepp boom sections telescoped

ALWAYS use sufficient parts of line for
11 heavy lifts. DON'T take chances, use a

good safety allowance.

clearance for tail swing of the upperstruc-
ture,especially if there arecars or peocple
in the area,

13 ALWAYS make sure you have enough

SAFETY

)

AT,

ALWAYS stay away from dangerous banks
that might give away under you.

NEVER leave the machme with a load up
in the air. If you must leave the crane
place the load on the ground.

you must look elsewhere, stop and hold

14 ALWAYS watch your load at all times. If 3 C_/
the load still.
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HYDRAULIC CRANE ‘ .
OPERATOR INSTRUCTIONS SAFETY

ALWAYS be careful to keep your hands )} NEVER get on or off of a machine in motion.
15 away from cable drums, sheaves and .
pulleys. Replace all guards.

4 ¢ ' — § 0 S
17 ALWAYS make regular inspections of the 18 ALWAYS stop the cr

cables and replace worn, rusty or frayed ground and boom supported while lubri-
cables. Inspect the cable clamps often. cating or adjusting,

bt
N ot oy o 3 ‘ ’ .
19 ALWAYS have load slings checked before 20 ALWAYS set youroutriggers firmly, keep-

lifting. When in doubt, check them your- ing the machine level. Reset your out-
self, riggere frequently between heavy lifts.
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Hydraulic Components Maintenance Instructions
PRIMARY CONTROL VAIVE ASSEMBLY | ‘- .
1. DESCRIPTION

a, General--CM2 -20 Design Valves are made up of directional control valve
sections mounted in banks and connected internally to common pressure and tank
return passages. A valve bank usually consists of an inlet and operating (R*,
F¥*, or K¥), a number of operating sections (¥) and an operating inlet and
operating (¥L or *E). Each operating section contains a sliding spool (For
example B, C, D, or T Spool). In valve banks where only one operating section
is reouired, an R¥* section is used with an L or E tank plate section.,

b, Assembly and Construction--Figure 1 is a cross-sectional view showing the
construction -and assembly of a three~section valve, &ach section normally
contains a sliding spool with centering springs and a check valve. The inlet
section also contains a relief valve assembly, Passages between the bodies
connect each section to the common inlet and tank ports, Seal rings betwsen’
the sections seal the connecting passages, Sections are held together by studs
and nuts,

¢. Detent Features--A spool detent assembly consists of a special end cap with
a spring loaded plunger and & spool extension., The plunger engages in grooves
of the spool extension to hold the spool in the desired position (See Figure 2),

2., INSPECTION AKND MAINTEZNANCE -
E ( ?
a. OService Tools--MNo special tools are required to service Vickers CM2 series et

multiple unit valves.,

b. Inspection--Feriodic inspection of sposl operation, oil condition and pres-
sure connections saves time-consuming breakdowns and unnecessary parts replace-
ment, ‘

(1) an hydraulic connections must be tight., Loose connections not only
allow leakage but also permit air to be drawn into the system, resulting in
noisy and erratic operation. o

(2) Spools should return to neutral automatically when the control is
released, The centering spring force is approximately 60 pounds. If more
force is necessary, the spool may be binding or control linkage may be faulty.

(3) System filtere and rsservoir should be checked periodically for foreign
particles, If excessive contamination is found, the system should be drained.
The reservoir must be cleaned thoroughly before refilling.

¢, Adding Fluid to the System-=ihen hydraulic fluid is added to the system, it
should be pumped throusgh a 25 micron filter, If such a filter is not available,
or practical to use in the field, a funnel with a fine wire screen (200 mesh or
better) can be used.

NOTH

It is important that oil be clean and free of all substance which will cause (:}
improper operation and excessive wear of the pump or other hydraulic units
in the system, Be sure to purge all air from the system,
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d. Tubrication--Internal lubrication is provided by system oil.

e, Trouble Shooting—-Table I lists the difficulties which may be experienced
with the unit and hydraulic system, It indicates the cause and remedy for each
of the troubles listed. It should always be remembered that pressure and deliv-
ery are factors which are usually dependent upon each other., Adequate pressure
gage ecuipment and thorough understanding of the operation of the complete hy-
draulic system are essential to diagnose improper operation, '

INLET CENTER BORY OUTLET
BODY SPOOL BODY

CHECK

RELIEF
VALVE TIE

STUD

Figure 1

OVERHAUL

a. GQeneral--Refer to Vickers Overhaul Manual in the last section of this Manual.

TABLE I - TROUBLE, CAUSE AND REMEDY CHART

TROUBLE PROBABIZ CAUSE REMIDY
0il leaks at either end Dafective "O" rirgs in valve Replace "O" rings.
of spool. body.
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TABLZ I - TROUBLE, CAUSE AND REMEDY CHART (Continued)

TROUBLE

Spring-centered spools
do not return to neutral,

Detent type smools will
not stay in detent
position,

I'lo motion, slow or jerky
action of hydraulic
systen,

No relief wvalve action

~ (High Pressure)

TLoad will not hold.

Ioad drops when spool is
moved from neutral to a
power position.

PROBABIE CAUSE

Broken springs.
Bent spool.

Foreign particles,

Misalignment of operating
linkage.

Valve bank improperly
torqgued.

Worn detent barrel,

Weak or broken detent
spring.

Relief valve not properly
set, or stuck in base
and/or worn,

Dirt or foreign particles

lodged between relief valve

control ponpet and seat,

Valve body cracked»inside.
Spool net moved te full stroke.

Small particles of dirt plug-
ging orifice in relief valve

sub-assembly.

Relief Valve S.A. installed

backwards,

0i1 by-passing between
spool and body.

0il by-passing viston in
cylinder,

Spool not centered.
Dirt or foreign particles

lodgad between check valve
poppet and seat,

REMEDY N
Replace springs.,
Replace with new section
of sanme size and type,
Clean system and valve,

Check linkage for binding
condition,

Retorcue nuts to specifie
ratings.

heplace detent barrel,

~ Replace detent spring.

Repair, clean and re-
adjust.

O
Disassemble, clean and
reassenmble,
Replace valve section,
Check travel.
Remove relief valve and
check hole, If blocked,

clear hole.

Install properly.
Replace valve,

Repair or replace
cylinder.

Refer to above spool
renedies,

Disassemble, clean and
reassemble,
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DOUBLE VANED HYDRAULIC PUMP

1., DESCRIPTION

a., General

(1) Pumps in these series are used to develop hydraulic fluid flow for the
operation of Mobile ecuipment, The positive displacement pumping cartridges
are the rotary vane type with shaft side loads hydrau71cally balanced. The
flow rate depends on the pump size and the speed at which it is driven,

(2) A1l units are designed so that the direction of rotation, pumping

capacity and port positions can be readily changed to suit particular
applications.

b, Assembly and Construction--The pusip illustrated in cross-ssction in Figure 1
is representative of all double pumps in these series, The unit consists pr4n01—
pally of six basic components: (A) an end cap, (B) "C" section unitized cart
ridge consisting of: rotor, vanes, van holding pins, cam ring, bearing and port
plates, (C) a center housing, (D) "D" section unitized cartridge consisting of:
rotor, vanes, van holding pins, cam ring, bearing and port plate (E) a shaft

and bearing and (F) a mounting cap. As the rotor is driven by the arlveshaft,
the vanes develop fluid flow by carrying fluid around the elliptical ring
contour, Fluid enters the cartridge through the inlet port in the center

housing and is discharged through the pressure plates to the outlet ports,

A B C D E F

- gn

L
e 365
1350

_‘4(___1

\_ N_-SMOOTH BLEND
UNDERCUT

FIG. It

240
335 DIA

2
2235
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2.

INSPECTION AND MAINTENANCE

a.

Service Tools--No special tools, other than a shaft seal driver, are

required to service these pumps. This driver should be used to assure in-
stallation of the shaft seal without damage. A length of tubular stock
machined to proper dimension should be made up, (See Figure 2).

b,

Inspection--Psriodic inspection of the fluid coﬁditicn and tube or piping

connections can save time-consuming breakdowns and unnecessary parts replace-
ment., The following should be checked regularly.

Ce

(1) A1l hydraulic connections must be kept tight. A loose connection in
a pressure line will permit the fluid to leak out, If the fiuid level
becomes so Jow as to uncover the inlet pipe opening in the reservoir, ex-
tensive damage to the pump can result, In suction or return lines, loose
connections permit air to be drawn into the systems, resulting in noisy
and/or erratic operation. ’

(2) Clean fluid is the best insurance for Jong service life, Therefore,

the reservoir should be checked periodically for dirt or other contaninants.,

If the fluid becomes contsminated the system should be thoroughly drained
and the reservoir cleansd before new fluid is added.

(3) Filter elements also should be checked and replaced periodically. A
clogged filter element results in a higher pressure drop. This can force
particles through the filter which would ordinarily be trapred, or can
cause the by-rass to open, resulting in a partial or complete loss of
filtration,

(4) A pump which is running excessively hot or noisy is a potential fail-
ure. Should a pump become noisy or overheated, the machine should be shut
down immediately and the cause of improper operation corrected.

tdding Fluid to the System--Yhen hydraulic fluid is added to replenish the

system, it shoud be poured through a fine wire screen - 200 mesh or finer,

d.

NOTE

Tt is important that the fluid be clean and free of any substance which

could cause improper operation of wear of the pump or other hydraulic units,

Therefore, the use of cloth to strain the fluid should be avoided to pre-
vent lint getting into the system.

Ad justments-lo periodic adjustments are required, other than to meintain

proper shaft alignment with the driving medium,

e,

fe

Tubrication-Internal lubrication is provided by the fluid flow in the system,
lubrication of the shaft couplings should be as specified by their manufacturers,

Troubleshooting

(1) Table II 1ists the common difficulties experienced with vane pumps and.

hydraulic systems. It also indicates the probable causes and remedies for
each of the troubles listed,

——

A
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(2) It should always be remembered that many apparent pump failures are
actually the failures of other parts of the systems. The cause of im-
proper operation is best diagnosed with adeguate testing equipment and a
thorough understanding of the complete hydraulic system.

3. OVERHAUL

a, General

Refer to Denison T5DC Installation, Operation, and Overhaul Instructions
in the last section of this manual, :

TROUBLE

Pump not delivering
fluid,

TABLE IT - TROUBLESHOOTING
PROBABLL CAUSE
Driven in wrong direction

of rotation.

Coupling or shaft sheared
or disengaged.

Fluid intake pipe in
reservoir restricted,

Fluid intake pipe heavy

to pick up prime,

Air leaks at the intake,
Pump not priming.,

Relief valve stuck open,
(Yodels with integral
relief velve only)

REMEDY

The drive direction must
be reversed immediately
to prevent seizure,

Disassemble the pump and
check the shaft and cart-
ridge for damage. Replace
the necessary parts,

Check all strainsrs and
filters for dirt and
sludge. Clean if
necessary.

Completely drain the systen,
Add new filtered fluid of
the proper viscosity.

Check the inlet connscticns
to determine where air is
being drawn in. Tighten
any looze connections. See
that the fluid in the res-
ervoir is above the intake
pipe opening. Check the
minimm drive speed which
may be too slow to prime
the pump,

Disassemble the pump and
wash the valve in clean
solvent, HReturn the valve
to its bore and check for
any sticlkiness., A gritiy
feeling on the valve peri-
phery can be polished with
crocus cloth, Do not re-
move excess material, round
off the ediges of the lands
or attempt to polish the
bore, Wash all parts and
reassemble the pump,
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TABIE II - TROUBLESHOOTING (Continued)

TROUBLE PROBABLE CAUSE REMEDY

(
Pump not delivering Vane(s)stuck in the Disassemble the pump, Check
fluid, continued rotor slot(s). for diret or metal chips.

Clean the parts thoroughly
and replace any damaged
pieces, If necessary, flush
the system and refill it with
clean fluid.

Insufficient pressure System relief valve set Use a pressure gauge to correct.
build-~up. too low, 1y adjust the relief valve,
Worn parts causing in- Replace pump cartridge.
ternal leakage of pump
delivery.
Pump making noise Pump intake partially Service the intake strainers,
blocked, Check the fluid condition and,

if necessary, drain and flush
the system, Refill with clean

fluid,
Air leaks at the intake Check the inlet connections
or shaft seal, (oil in and seal to determins where
reservoir would be foamy) air is being drawn in. Tighten

AN

any loose connections and re- ()
place the seal if necessary., ™~
Seeg that the fluid in the res-
ervoir is above the intake pipe

opening.
Pump drive speed too slow Operate the pump at the recom-
or too fast e mended drive speed,
coupling misalignment, Check if the shaft seal, bsaring

or other parts have been damagec
Replace any damaged parts. Re-
align the coupled shafts.

VANZD HYDRAULIC POWER STZERING PUMP
1. DESCRIPTION
a, General
(1) Pumps in this series are used to develop hydraulic fluid flow for the
operation of lMobile equipment, The positive displacement punping cartridges
are the rotary vane type with shaft side Joads hydraulically balanced. The
flow rate depends on the pump size and the speed at which it is driven,
(2) A1) units are designed so that the direction of rotation, pumping

capacity and port position can be readily changed to suit particular appli- (’f;
cations, :



1-44

b., Assembly and Construction--The V20 series pump illustrated in cutaway in
Figure 1 is representative of all single pumps in this series. The unit con-
sists principally of a proted body and cover, a drive shaft supported by two
ball bearings, a pumping cartridge and a pressure plate, The components of

the cartridee are an elliptical ring, a slotted rotor splined to the drive
shaft and twelve vanes fitted to the rotor slots., As the rotor is driven by
the driveshaft, the vanes generate fluid flow by carrying fluid around the
elliptical ring coutour. Fluid enters the cartridge through the inlet port in
the body and is discharged through the pressure plate to the outlet port in the
cover,

¢. Flow Control and Relief Valve--V20 pumps are available with an integral
Flow Control and Relief Valve in the pump cover, This limits the fluid flow
in the system to a maximum prescribed rate and prevents excessive pressure
build-up., Fluid not required in the system is recirculated to tank.

FIGURE |

2, INSPECTION AND MAINTENANCE

a. Service Tools--No special tonls are required to service these pumps,

b, Inspection--Periodic inspection of the fluid condition and tube or piping
connections can save time-consuming breakdowns and urmecessary parts replace-
ment. The following should be checked regularly.

(1) A1) hydraulic connections must be kept tight. A loose connection in
a pressure line will permit the fluid to leak out. If the fluid ievel be-
comes so low as to uncover the inlet pipe opening in the reservoir, ex-
tensive damage to the pump can result. In suction or return lines, loose
connections permit air to be drawn into the systems, resulting in noisy
and/or erratic operations, '
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3.

(2) Clean fluid is the best insurance for long service life, Therefore,

the reservoir should be checked periodically for dirt or other contami-

nants, If the fluid becomes contaminated the system should be thoroughly -
drained and the reservoir cleaned before new fluid is added. Ku)

(3) Filter elements also should be checked and replaced periodically. A
clogeed filter element results in a higher pressure drop. This can force
particles through the filter which would ordinarily be trapped, or can
cause the by-pass to open, resulting in a partial or complete loss of
filtration,

(4) A pump which is running excessively hot or noisy is a potential failure,
Should a pump become noisy or overheated, the machine should be shut down
immediately and the cause of improper opertion corrected.

¢, Adding Fluid to the System~-When hydraulic fluid is added to replenish the
.system, it should always be poured through a fine wire screen - 200 mess or
finer,

NOTE

It is important that the fluid be clean and free of any substance which
could cause improper operation or wear of the pump or other hydraulic units,
Therefore, the use of cloth to strain the fluid should be avoided to pre-
vent lint getting into the system,

d. Adjustments--No periodic adjustments are reduired, other than to maintain
proper shaft alignmeat with the driving medium,

®

e, Iubrication--Internal lubrication is provided by the fluid in the system, s

f. Troubleshooting

(1) Table I lists the common difficulities experienced with vane pumps and
hydraulic systems. It also indicates the probable causes and remesdies for
each of the troubles listed.

(2) It should always be remembered that many apparent pump failures are
actually the failures of other parts of the systems, The cause of improper
operation is best diagnosed with adeguate testing eguipment end a thorough
understanding of the complete hydraulic system,

OVEZRHAUL

a. GOeneral--Plug all removed units and cap all lines to prevent the entry of
dirt into the system, During disassembly pay particular attention to identi-
fication of the parts, especially the cartridges, for correct assembly. Pump
bearings are pressed in the bodies or on the shafts and should not be removed
unless defective., Figure 1 can be referred to for the correct assembled re-
lationship of the parts,

b, Disassembly

(1) Disassembly of Basic Pump--3ee Figure 2, If a mounting flange or foot
bracket is used, remove it before dismantling the pump. Clamp the pump body -
in a vise (not too tightly), cover end up, and remove the four screws. UNote( )
the position of the cover port with respect to the body port before lifting
off the cover and "O" ring.
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(2) Remove the pressure plate and spring and note the position of the ring
for correct reassembly. Iift off the ring and remove the locating pin.
Separate the vanes from the rotor and remove the rotor from the shaft.

(3) Turn the pump body over and remove the shaft key and the snap ring
which retazins the outer bearing. Tap with a soft hammer on the splined end
of the shaft to force the shaft out of the body. Support the bearing inner
race and press the shaft out of the bearing. Pull the shaft seal out of
the body with a suitable hooked tool and press out the inner bearing.

(4) Disassembly of Flow Control and Relief Valve Covers-See Figure 2, If
a screen is used in the cover, remove the plug and pull out the screen. Do
not remove the orifice plug unless it is necessary., Check whether there is
a plug at each end of the relief wvalve bere, If the bore is blind, remove
the plug and the snap ring to release the valve ard spring as shown in the
inset view, Figure 2. If the bore is through the cover, remove only the

one plug to release the spring and valve, Ieave the snap ring and the other
plug in the cover.

TABLZA I -~ TROUBIESHCOTING

TROUBLE PROBABLE CAUSE REMIDY
Pump not delivering fluid Driven in wrong direction The drive direction must be
of rotation, reversed immediately to

prevent seizure.

Coupling or shaft sheared Disassemble the pump and

or disengaged., check the shaft and cariridge
for damage. leplace the
necessary parts,

Fluid intake pipe in ' Check all strainers and filters
reservoir restricted, for dirt and sludge. Clean
if necessary.
Fluid viscosity tco heavy Completely drain the system, =
to pick up prime, Add new filtered fluid of the
proper viscosity.
Ar leaks at the intzke. Check the inlet connections
Pump not priming., to determine where air is

being drawn in. Tighten any
loose cennections., See that
the fluvid in the reservoir is
above the intake pipe opening.
Check the minirum drive speed
which may be too slow to
prime the pump.

Felief valve stuck open. Disassemble the pump and wash
(Fodels with integral the valve in clean solvent,
relief valve only.) Return the valve to its bore

and check for any stickiness,
A gritty feeling on the valve
periphery can be polished with
crocus cloeth, Do not remove
excess material, round off the
edges of the lands or attempt
to polish the bore. Wash all
parts and reassemble the pumo,
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TROUBLE

Pump not delivering
fluid continued.

Insufficient pressure
build-up '

Pump making noise

PROBABLE CAUSE

Vane(s).stuck in the rotor
slot(s).

System relief valve set
too low,

Worn parts causing internal
leakage of pump delivery.

» Pump intake partially

blocked.

Air leaks at the intaoke
or shaft ssal. (0il in
reservoir would De
foamy)

Pump drive speed too

‘slow or too fast,

Coupling misalignment._ .-

¢, Inspection and Repair

TABIE I - TROUBIEZSHOOTING (Continued)

REMEDY ‘,.)
Disassemble the pump, Check
for dirt or metal chips.

Clean the parts thoroughly

and replace any damaged
pieces. If necessary, flush
the system and refill it

with clean fluid,

Use a pressure gauge to cor-
rectly adjust the relief
valve,

Replace pump cartridge.

Service the intzke strairers.
Checlk the fluid condition and
if necessary, drain and flush
the system, ZRefill with clea
rluid.

Check the inlet connactions

and seal to determine where
air is being drawn in. Tighte
any loose connections and (“)
replace the seal if necessary-
See that the fluid in the
reservoir is above the intake
pipe opsning.

Operate the pump at the
recommended drive speed.

Check if the shaft seal,
bearing or other parts have
been damaged., Replace any
damaged parts, Healign the
coupled shafts,

(1) Discard the used shaft seal and all "O" rings., Vash the metal parts
in mineral oil solvent, blow them dry with filtered compressed air and place
them on a clean surface for inspection.

(2) Check the wearing surfaces of the body, pressure plate, ring and rotor

for scoring and excessive wear.
place any heavily scored or badly worn parts.

Remove light score marks by lapping. Re=-

(3) Inspect the vanes for burrs, wear and excessive play in the rotor slots,
Replace the rotor if the slots are worn.
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(L) Check the bearings for wear and looseness., Rotate the bearings while
applying pressure to check for pitted or cracked races.

(5) .Inspect the oil seal mating surface on the shaft for scoring or wear.
If marks on the shaft cannot be removed by light polishing, replace the
shaft, '

(6) Check the relief valve sub-assembly for free movement in the cover
bore., Hemove byrrs from the velwve by polishing, but do not round off the
corners of the lands, Do not attempt to rework the valve bore, if the
bore is damaged, replace the cover,

Reassembly

(1) Coat all parts with hydraulic fluid to facilitate assembly and provide
initial lubrication., Use small amounts of petroleum jelly to hold "O" rings
in place during assembly,

NOTE

During handling and shipping of the precision machined cartridge parts, it
is possible th raise burrs on the sharp edges., All sharp edges on the parts!
of a new cartridge kit should be stoned prior to installation.

(2) Assembly of Flow Control Cover--See Figure 2, If the cover has a
through bore, insert the valwve in the bore, small land first, Then install
the spring and pipe plug. For models with the blind bhore, first install

~ the spring, then the valve, with the hexagon head end first. Follow this

with the snap ring (being certain it is firmly ceated in the groove) and
the pipe plug. Install the screen and the plug which retains it.

(3) Assembly of Pump--See Figure 2. Begin assembly by pressing the shaft
into the front bearing while supporting the bearing inner race, Next, press
the inner bearing into the body, using a driver which contacts the outer
race only. Be certain both bearings are firmly seated,

HNOTE

Before assembling the shaft seal, determine the correct position of the seal-
ing lip. Double lip seals are assembled with the spring toward the pumping
cartridge. 3ingle lip seals have two pressure holes, which are assembled
toward the shaft end of the pump,.

(a) Press the seal firmly in place and lubricate the lip with petroleum
jelly or other prease compatible with the system fluid, Slide the drive
shaft into the body until the bearing is seated, Tap lightly on the-end of
of the shaft if necessary, Install the snap ring.

(b) Install new "O" rings in the body and cover. Insert the ring locating
pins in the body and assemble the ring so that the arrow on the perimeter
points in the proper direction of rotation., Install the rotor on the shaft
and insert the vanes in the rotor slots, Be certain the radius edges of
the vanes are toward the cam ring
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(¢) Place the pressure plate on the locating pins and flat against the

ring, Use a small amount of petroleum jelly or grease to stick the spring —
in the recess in the pressure plate. Carefully install the cover with the (U)
outlet port in the correct position. Tighten the cover screw to the torgue N
shown in Figure 2, Turn the shaft through by hand to insure that there is

no internal binding. Install the shaft key. ' :

(d) Assemble the pump to its mounting flange or foot mounting., If a gas-
ket is used, be certin it is flat to avoid misalignment of the shaft, s
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8.

Coe

HYDRAULIC OIL FILTER

S —

Removal ' (M)

(1) Disconmect hydraulic lines and fittings from inlet and outlet ports
of the ‘0il filter,

(2) Remove capscrews and lockwashers which secure the filter head to the
mounting bracket, Remove oil filter assembly,

Disassembly

(1) Toosen bolt (1, Figure 1) and separate head assembly from body.
Discard gasket (6).

(2) Remove filter element (4) from body. Spring (3) must be pulled up-
ward to disengage its lower Purn from detent groove on bolt body. Spring
(3), bolt (1), and washer (2) may now be removed from body (5).

(3) Remove snap ring (11), washer (10), spring (9), and poppet (8) from
head (7). Removal is through the outlet port.

Cleaning--Clean all parts in an approved cleaning solvent and dry thoroughly.
Reassembly

(1) Reassemble in reverse of disassembly instructions, installing a new -
pasket (6) and filter element (4). _ ) (‘)

S

(2) Be sure that smallest turn of spring (3) seats in groove of bolt (1).
(3) Tighten bolt (1) to 30-35 ft, 1bs. torgue.

Tnstallation--Install filter assembly in reverse of removal instructions.

O
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Figure 1. Hydraulic Oil Filter,
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HYDRAULIC LINES AND FITTINGS
a, The hvdraulic lines willlrequire minimum maintenance, Occasional inspection !
of the complete arrangement must be made for leakage, Replacement is required j(j)
only when a part has become frayed, cracked, deteriorated, bent or threads are 1
daraged. Replace hoses with the correct replacement part as some hoses are of
‘the high pressure type. Replace tubing with the correct replacement to insure
the type tubing will withstand the pressures within the system. All connections
must be tight and free from leaks, '
b, When removing any hydrulic lines or fittings, tag each part with its location :
and mating parts noted to insure proper reinstallation or replacement. ;
& . ~d
c. Piping Leaks: j
The basic causes of fluid system leakage are:
1. Human error,
2, Tack of cuality control.
3. Poor protection of components in handling.
b, Difficult if not impossible to reach fitting connections,
5. Tlack of education,
CAUSHES: CURE :
1. Connector not tight Tighten
2. Cracked port or connector Check for cracks and replace ‘(:>
defective parts
3. Galled threads (torn threads) Inspect and replace if necessary
L. Damaged threads, nicks, éuts, etec. Replace if damaged |
5. Contaminated threads, dirt, chips, Clean and inspect §
ete, i
6. Heat expansion of female Retighten while hot
threads
7. Too tight, causing thread Check, replace
distortion
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GENERAL
PROBLEM SOLUTION
NO HYDRAULIC PRESSURE OR FLOW 1. Check hydraulic oil tank level.
. 2. Check both pumps for engagement.

3. Check suction lines for a pin hole or collapsed hose.

4. Check pumps for damage.

5. Refer to Vickers pump trouble shooting.

ENGINE WILL NOT START 1. Check transmission selector, should be in neutral.

2. If emergency engine shut-down knob has been pulled engine
can be started only after latch on engine air shut-down hcus-
ing has been reset.

3. Check ground at batteries,

4. Trace wiring using wiring diagrams.

5. Check engine fuel rack air cylinder and solenoid,

8. Refer to engine trouble shooting. Refer to series 63 Service

Manual Form 6SE201 (Rev, 7/72).

PROBLEM DRIVE TRAIN SOLUTION
NOISY DRIVE LINE 1. Check assembly of slip joints. Replace if necessary.
- 2. Check for worn universal joints, replace if necessary.
3. Inspect drive shaft assembly for yokes out of phase.
4. Check shafts for out of balance, replace defective shafts.
PROBLEM ELECTRICAL SOLUTICN
BATTERIES 1. Check battery solution and add if needed.
2. Check for short in battery cells. )
3. Alternator belt is loose or slipping, adjust belt tension.
4. Check voltage regulator setiing, adjust regulator it needed.
5. Inspect and test wiring for short circuits.
PROBLEM AIR SYSTEM SOLUTION
AIR SYSTEM WILL NOT MAINTAIN 1. Inspect system for leaks znd correct.
AlR PRESSURE 2. Compressor is malfunctioning, refer to air compressor
trouble chooting.
3. Check governor for malfunction and replace if necessary,
4. Check for clogged air intake strainer at compressor.

PROBLEM

HYDRAULIC SYSTEM SOLUTION

SLUGGISH OPERATIONS,OR EXCESSIVE

PUMP NOISE

1.

"Check hydraulic tank oil level, and fill to proper level,

Drain oil tank and inspect strainers in bottom of sump tank
and clean with compressed air. Fill system with fresh cil.
Hydraulic pumps may be worn. Refer to pump troubie
shooting.

Inspect oil suction hoses from tank to pumps,

Tighten clamps and fittings, Check suction hoses if hioses
are chafed or worn through, replace them.

Inspect entire hydraulic system for leaks or collapsed hoses.
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TROUBLE SHOOTING CHART (Cont.)

PROBLEM

SOLUTION SR

CRANES EQUIPPED WITH-A TWO
BLOCK ACTUATOR
BOOM WILL NOT LOWER

BOOM WILL NOT EXTEND

WINCH WILL NOT RAISE LOAD

Micro switch on boom point is not making contact with
actuator arm, Micro switch dcfective.

Hydraulic dump valve is not energized. Actuate manual valve
over-ride 1o check for proper valve function. Valve is normally
open. If valve functions properly, check boom point micro
switch for contact, and then check wiring from boom point to
to dump valve.

NO SLEWING OPERATON

B =

Check pump working pressure and flow.
Refer to Denisan Control valve trouble shooting.

NO CROWD OPERATICN

Gl ol Yo

Check pump working pressure and flow.

" Check two block actuator assembly and electrical system.

Check crowd cylinder for bypass
Refer fo Vickers control valve trouble shooting.
Check double over-center valve.

BOOM WILL NOT RETRACT

—

Check over-center check valve. Valve is located on
crowd-out hose. It is free flow in crowd-out direction and
check on the retract side. Pilot pressure opens valve to
retract boom. Remove % inch pilot hose and fittings.
Check screen in valve body for foreign elements, Clean and
replace screen, fittings, and hose.

Refer to Vickers Control valve trouble shooting.

NO BOOM LIFT OPERATION

LN

‘Check pump working pressure and flow.

Check lift cylinders for bypass. .
Refer to Vickers’ control valve trouble shooting. C)
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PROBLEM SOLUTION

NO BOOM LOWER OPERATION 1. Check two-block actuator assembly and electrical system.
Check over-center valve on clevis end of cylinder tube.
Valve is free-flow raising boom, and pilot operated
checked lowering boom, Remaove 3/8 inch pilot hose and
fittings. Check screen in both valve bodies for foreign
elements. Clean and replace screens, fittings, and hoses.,
3. Refer to Vickers’ control valve trouble shooting.

NO STEERING OR STEERING NOT Check steering pump working pressure and flow.
SYNCHRONIZED 2. Check steer selector valve,

-

3. Check steering cylinders for bypass.

OUTRIGGERS DO NOT FUNCTION 1. Check pump working pressure and flow,
2. Balance speed of front and rear outriggers by adjusting
flow regulator with engine running at maximum RPM.
3. Operate outrigger control valves manually to determine if
problem is hydraulic or electric—air relsted.

1f problem is hydraulic check the following:
A} Check pump working pressure and fiow.
L B) If vertical outrigger cylinder operates in one direction
and not the opposite, check outrigger double pilct
operated check valve for foreign material,

If problem is electric—air related check the following:
A) Check outrigger switches and wiring for continuity,
B)
C) Check outrigger air soienoid banks. Solencids ara
normally closed and air is pressure regulated to 45 PSi,
Check air cylinders for bypass.

PROBLEM ) SOLUTION

TRANSMISSION DOES NOT SHIFT 1. Check wiring from transmission selector to air shift solenoids.
2. Check air pressure-minimum of 45 PSI requirad,
3. Check air shift cylinders and piping.

NO FOOT BRAKE CONTROL. 1. Check foot brake treadle valve. Air should expel mamentarily

when pedal is released.

2. Check air pilot hoses at relay valves, no air pressure should be
in these hoses until brake pedal is actuated.

3. Check total brake system for leaks and tighten if necessary.

NO MAIN WINCH CONTROL Check pump working pressure and flow.
Check two-block actuator assembly and its electrical system.
Refer to winch trouble shooting.

Refer to Vickers control valve trouble shooting.

Lab o s




MECHANICAL COMPONENTS: Periodically inspect “all mechanical and fabricated components for.proper.

alignment, wear pattern, ease of operation and secure mounting. Tighten and/or veplace any defective hardware. -

Repair or replace any defective components.

TROUBLE SHOOTING HYDRAULICS:

SYMPTOM

PUMP NOT
DELIVERING
oIL

PROBABLE CAUSE

Pump driven in wrong direction of
rotation.

Pump drive shaft coupling sheared
(direct drive).

Fluid intake pipe in reservair block-

" ed or oil viscosity too high to pick

up prime.

Air leaks at intake-pump not prim-
ing. ’

Qil below pump intake opening in
reservoir,

REMEDY

Must be reversed immediately to prevent seizure.
Check direction of drive rotation against proper
pump rotation.

Remove pump from accessory mounting pad and
determine damage to pump. Replace needed parts.
Check input speed to determine whether it is higher
than recommended. Check relief valve setting.

Drain complete system. Add new fluid of proper
viscosity, Check all filters for dirt and sludge.
Follow filling procedures.

must be tested at input connection.
Determine where air is being drawn into line
connections and tighten. Check minimum drive
speed which may be too siow to prime the pump.

Add oil to .reservoir as
recommended filling procedures.

Circuit

required. Follow

INSUFFICIENT
PRESSURE BUILD-
UP IN THE SYSTEM

System relief valve set too low.
Birt in relief valve - relief valve
sticking.

Sludge and dirt in unit.

Valving surfaces scored by abrasive
matiler.

Set relief valve properly using pressure gauge.

Remove relief valve from unit. Fiush thoroughly and
check for free operation,

Fiush and clean system thoroughly. Disassemble and
inspect for wedged dirt or sludge. Clean thoroughly
and reassemble.

~Replace all scored ar worn parts.

Check for source of leaks. Tighten connections as
required. Replace worn seals, gaskels or parts that
may be causing leak age.

Adjust and tighten belt for recommended tension.

PUMP MAKING
NOISE

Leak -in hydraulic system connec-
tions or cylinders.

Fan Drive belt slippage.

Parn’all'v clogged intake line or

strainer.

Air leaks at pump intake line joints
or pump shaft packing.

Coupling misalignment

Tank air vent plugged.
Sludge and dirt in pump.

Alternator drive belt too tight.
Oil viscosity too high,

System tubing or rubber infet hose
pinched.

Pump must receive intake oil freely or cavitation
will result., Drain system and clean intake line.
Replace strainer element as required.

Test by pouring oil on joints and around drive shaft.
Listen for change in operation. Tighten joints
attected and replace pump drive shaft packing or oil
seal according to service instructions.

Realign. Replace oil seal if it has been damaged by
the shaft misalignment.

Remove air breather cap. Flush and clean air filter.

Disassemble and inspect for wedged dirt or sludge.
Clean thoroughly and reassemble. )

Adjust belt for recommended tension. If necessary,
replace worn bearings

Change to specified ol

{nspect hose or tubing at pinched area to determine
possible damage. Replace tubing always. Replace
rubber hose if cut, torn or deformed.

o

_

.,

)
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MECHANICAL COMPONENTS: Periodically inspect ail mechanical and fabricated components for proger
alignment, wear pattern, ease of operation and secure mounting. Tighten and/or replace any defective hardware.

Repair or replace any defective components.

TROUBLE SHOOTING HYDRAULICS:

SYMPTOM PRCBABLE CAUSE
PUMP NOT Pump driven in wrong direction of
DELIVERING rotation.

oiL

Pump drive shaft coupling sheared

(direct drive).

Fluid intake pipe in reservoir block-
ed or oil viscosity too high to pick

up prima.

Air leaks at intake-pump not prim-

ing.

Oil below pump intake opening in

reservoir.,

REMEDY

Must be reversed immediately tc prevent seizure.
Check direction of drive rotation against proper
pump rotation.

Remove pump from accessory mounting pad and
determine damage to pump. Replace needed parts.
Check input speed to determine whether it is higher
than recommended. Check relief valve setting.

Drain complete system. Add new fluid of proper
viscosity. Check all filters for dirt and sludge.
Follow filling procedures.

Circuit must be tested at input connection.
Determine where air is being drawn into line
connections and tighten. Check minimum drive
speed which may be too slow to prime the pump.

Add oil to .reservoir as required. Follow
recommended filling procedures.

INSUFFICIENT
PRESSURE BUILD-
UP IN THE SYSTEM sticking. _

Sludge and dirt in unit.

Valving surfaces scored by abrasive

matter.

Leak in hydraulic system connec-

tions or cvlinders.

Fan Drive belt slippage.

System relief valve set too low.

Dirt in relief valve — relief valve

Set reliet valve properly using pressure gauge,

Remove relief valve from unit. Flush thoroughly and
check for free operation.

Flush and clean system thoroughly. Disassemble and
inspect for wedged dirt or sludge. Clean thoroughly
and reassemble.

Replace all scored or worn parts.

Check for source of leaks. Tighten connections as
required. Replace worn seals, gaskets or parts that
may be causing leak age.

Adjust and tighten belt for recommended tension.

PUMP MAKING Partially clogged intake
NQOISE strainer.

Air leaks at pump intake line joints

or pump shaft packing.

Coupling misalignment

Tank air vent plugged.
Sludge and dirt in pump.

Alternator drive belt too tight.

Qil viscosity toa high,

System tubing or rubber iniet hose

pinched.

Pump must receive intake oil freely or cavitation
will result. Drain system and clean intake lina,
Replace strainer element as required.

Test by pouring oil on joints and around drive shaft.
Listen for change in operation. Tighten joints
afiected and replace pump drive shaft packing or oil
seal according to service instructions.

Realign. Replace oil seal if it has been damaged by
the shaft misalignment,

Remove- air breather cap. Flush and clean air filter.

Disassembie and inspect for wedged dirt or sludge.
Clean thoroughly and reassernble.

Adjust belt for recommended tension. If necessary,
replace worn bearings

Change to specified oil.

Inspect hose or tubing at pinched area te determine
possible damage. Replace tubing always. Replace
rubber hose if cut, torn or deformed.
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EXTERNAL
LEAKAGE

Shaft oil ssal worn or damaged. -
Damsgad gasket,

Valve tpool oil ssal worn or da-

_ Replace shaft oil seal. Check pump slignment.

Replace damaged part.
Replace plunger oil seal. Check spool for scoring.

Tighten to correct torque.

maged.

Loose bolts.
VALVE SPOOL Dirt between opersting spool and
STICKY OR bady.
SLUGGISH

Broken valve spring.

‘Mounting bolts distorting valve
body.

Binding control linkage.

Disassemble and inspect for foreign matter. Clesn
and polish thoroughly or replace scored parts.

Replace spring.

This may occur where the mounting pad is uneven
or does not offer sufficiant support for the valve.

" Remove bolts and shim corners as necessary to
relieve distortion. Re-tighten to recommended
torque.

Adijust linkage to permit free action and to allow
valve spool to center in neutral position.

EXCESSIVE OfL

Unit operated improperly.,

Do not hold operating spoal in the extreme “IN" or

TEMPERATURE “OUT" position after the work load has reached its
movement limits. Do not “exercise” the work load
rapidly or continuously for & long period of time,
Observe recommended limits for operating speed
and pressure.

Valve spool heid off center by Adjust linkage to permit valve spool to center in

manual control levers and linkage. neutral position,

Valve spool binding. Disassemble and clean. Correct or repface scored
parts.

CYLINDER Rod packing too tight. Adjust packing nut.

INOFERATIVE

OR SLUGGISH

Cylinder misaiignment.

Scored cylinder or pision.

Align cylinder and check connecting parts.

Rework or replace scored parts.

w

TROUBLE SHOOTING POWER STEERING

HARD STEERING

CAUSE
Sticky relief valve or improper satting.
Improper steering valve adjustment.

Spool in steering valve sticking or spool in flow
divider sticking.

Insufficient pump pressure.

Valve or cylinder lines incorrectly installed.

Loss of hydraulic oil due to leaks or damaged lines.
Broken piston or piston rings.

Lack of steering gear lubricant.

Stud sdjusted too tightly in carn groove.

Wheel tube bent ar sprung.

“Improper steering wheel alignment.

Low tire pressure.

REMEDY
Check relief valve for function and setting.
Adjust thrust bsarings on either side of valve.

Inspect valve. Clesn and flush system to remove dirt.

Check pump.

Check plumbing fer correct installation.

Check oil level. If low, check for leaks or damage,
Replacs .

Add lube to proper level.

Adjust.

Replace bent parts and correct column alignment.
Align.

Infiate to proper level.

O
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LOST MOTION, SHIMMY OR WOBBLE

cause

Valve out of edjustment,

Excessiva backlash of stud in cam.
Stsering whesl looss cn whesl tube.
Pitman arm loose on lever-shaft.

Looss ball socket connections.

Low fluid level.
Air in system.
Dirt and sludge in pump.

Pump worn.

Weakened pressure relisf valve spring.

REMEDY
Adjust.
Tighten wheel nut.
Tighten lever shaft nut,
Adjust.
Adjust.

NOISE
Check for leaks, rafill to level,
Check all connscticns and bleed systems,
Drain systern end clean.
Replaca.

Replace spring.
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HOW TO ASSEMBLE COMNE-DRIVE GEARS
Continued

If the drive is not correctly sligned, any one of a combination of the contacts illustrated in Sketches |, J, K, L, M, N,
O or P may be obtained. If the contact secured indicates considerable out-of-alignment, the housing and parts should
be rechecked as per assembly instructions. )

If the contact shows that the alignment is off only a slight amount it may be adjusted by removing or adding an
estimated smount from or to the shims, This is done in the following manner: :
If bearing contact is similar to that in sketch:
“Ior"J* — The worm is out of end position. Move it endwise in the direction indicated by the
arrows (see sketch “a” for correct contact pattern).

“K* or "L" ~ The gear is out of side position. Move gear sidewise in the direction indicated by the
arrows (ses skatch "'b* for correct contact pattern).

SKETCH" K" . SKETCH'L"

Iy

A
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HOW TO ASSEMBLE CONE-DRIVE GEARS
HIGH RATIO UNITS

NOTE: When worm and gear ars both symmetrical about their centarlines, caution should ba exercised in assembling
them in the housing to see that the letters ““A” and “B"” stamped on tha gear coincide with the samae letters on the
worm shouldsrs as shown in Sketch “a-1"". ;

After the worm ond goer have been assambled in the housing to their correct relative dimensions as previously
described, the assembly may be checked 235 follows:

Brush a light even coat of Prussian Blue or Rod Lead on the whole worm thread portion. Rotate tha worm egainst a
light retarding load on the gsar shaft until a clear contact pattern is obtained on the worm threads and on tha gaar
testh. If the geer set is properly aligned, the contact should be approximately the sema es shown by the shaded
portion in skatches “‘a” and "'b". '

The type of bearing “M" and N’ in sketch “b", in conventional worm and straight type worm gearing, would
normally be called a “cross” bearing. In the casa of Cone-Drive gearing, however, it is caused by the ends of the
worm thresds baing relieved slightly.

After a short run under full load, the worm will seat itseif and show a bearing contact for the full width of the gear
and the full length of the pinion thread.

SKETCH"a’ SKETCH"b”
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SHIPPER SUPPORT

a, Removal

1

(2)

(3)
(1)

(1) Following removal of shipper and boom assembly and 1ift cylinders, the

krane superstructure can then be removed.

Disconnect 217 hydraulic couplings leading to the krane and the
electric leads to the collector ring. : '

Attach wire rope sling to the superstructure,

Turntable bearing & gear (2) is anchored to carrier thru base plate
of earrier and bearing base plate (5) by socket head capscrews (6)
and lockwashers (4), Bearing and gear (2) is anchored to shipper
support weldmnt (1) by hex head capscrews (40), lockwashers (41),
socket head capscrews (3) and lockwashers (L), Remove the capscrews
(6) and lockwashers (4) and 1ift superstructure off carrier., Then
gear (2) can be removed by taking off capscrews (40 & 3) and lock=
washers (41 & 4).

b, Disassembly

1

(2)

(3)
(L)

(5)
(6)
(7)
(8)
(9)
(10)

(11)

Femove capscrews (24) ard lockwashers (4) and, using seperate krane,
pull counterweight (22) off plate (23).

Pemve setscrews (27), pins (26), pin (34), capscrew (35) and lock-
wesher (36) and pull mounting plate (23) off shipper support.

The counterweight support arms (25) can then be taken out of brackets,

Remove capscrews (30) and lockwashers (31), then wear plate (29) and
shims (28) can be removed. '

Rerove cylinder pin (34), capscrew (35) and lockwasher (36). The
eylinder can then be removed,

Remove capscrew (19), nut (21) and lockwasher (20) then, using
seperate krane, 1ift off auxiliary winch (18).

Remove capscrew (15), nut (17) and lockwasher (1%) then, using
seperate krane, 1ift off main winch (14).

Remove slewing brake guard (10), capscrew (8) and lockwasher (9).
Iift out slewing drive (7) using a seperate krane.

Remove capscrew (43), nut (45) and lockwasher (4,). Then hose reel
(42) can be taken out.

Remove capscrew (47), nut (48) and lockwasher (49). Then take guard
off hose reel,

Remove capscrew (12) and.lockwasher (13) then the swivel can be taken
out.

L

@,



(12) The rear sheave (37) can be taken off as follows: Remove capscrew (39)

(“" and lockwasher (36), This will release pin (38) for removal thus
releasing sheave (37).

c. Assembly ) »
* (1) A1) parts should then be inspected for wear and replaced if so needesd,
(2) Assemble complete upper in reverse order of disassembly.

(3) Install turntable bearing and gear (2) to shipper support (1) and
anchor to carrier (bearing base plate - 5).

(4) Reconnect hydraulic couplings and electrical leads on krane,

(5) Replace 1ift cylinders and the shipper and boom assembly - reconnect
the crowd cylinder hoses and assembly is complete,

=3



2-4

At av
L2 L
LRI
M IH Y

»i

LELUS 2P sle]
P3N,
INILL 4 35 d
ONILLEG d5Y
GNLLLLE S

g L3

R,

o)

HA ST




Co T4

MIAFIG, dvT A¥IH 20G T

GNILLIG 357 T
HENGUMADOT]

Mm3Edy dv)
HIHSEMADCT
#3805 dv])

< G W

= s

] 3 oM T g

=

Nig ®3ani1e])

Ml REIONITL N
WD CMOED HIMOT
Jone, BY3Im oc

I0HG Hv i "

30MG  dvim
STy HIAONITLD T
“NINOTEM W00

o ey A )

R W




o

KINO WOO0d NOILD:

- o BTt

A o —,
PNNE RS

o

NOIGN

M3y 115 G

EEINS abalon Baiel & N 230%™ B0

EC L I I 1] I0HG  HYIM EG

B3RsyrnI0T D9 IOHS  mWIM RS

MG @YD) BG IHG HvIM IS

_ ~ oNiiil4 v IR0 JG 10 GROHT) #ALd QG

w \@u aNIEL g AW UG xog Hali1S G&p

w,U A\Vrﬂx MG vy Qv D0, GC INIWOIEM X w607 &T
= g




NOILD3S b

AINO WOO0d

2-7

TOWISEY  IVINgH od

MINIG 136
MIHIG dvD)
ONILil 4 3SVIEO
Nig HIH
Nig a] log wooeg
HIVGT
BIHSHM  LHONCHS,

3IAY 3RS

BL
‘8L
Ld
9L
Gl
v
£l
gL

EANIVLIIY L4VHS 10Al4
N4 10AId BI

INIY JYNG

Nigd 3AVIHG 83IMOT)
Nid 3AVING 83ddr)
Nig HILIM

Nigd X0f ¥3ag
INIHGTIM INIDG wOOZ
INIWNOTIM WYy 22

e

69
BY
49
a9

9
v9
s




- P ‘.nn . . : i N 1O e
AN NOOd NOILDHdS &

WG 133 1L #w05 @) G4 XM B
WIS $v L Ly TVED S

3 oMLY B BG N 3G BIMOT LG
Mg WO B9 WG ) O 005 96

Mg @il LMO WOOR L9 m3IG 235 GG
4ilvdG 95 Nig #INTD) HG

HIHEWAL LHOOUA GG MG WYL ©5
ELEC IS i) IHG wvIm ZQ

WL LIS 100§D N MG i) |G
N LONH BIP ZY IO GMCHD dded) TG

o dWNG 1D ININGTORL INCH NS B
¥BMEWA0T] 09 NG 1X3 R00Y B




2=

0

MAIN BOCM AND BOOM ASSEMBLY

Removal
1) Remove setsecrews (15) and drive cylinder pin (4) from shipper section,
This will release 1ift cylinders from the shipper (1).

(2) Disconnect the 4 hydraulic hoses from the crowd cylinders,

(3) Attach a sling to the boom assembly (4 complete sections) and place
a light strain on boom with a second krane or 1lifting device.

(4) Remove capscrews (25), lockwashers (26) and pin keepers (9) from ends
of pivot shaft anchored in shipper support.

(5) Remove pivot shaft (3) and lift the complete boom assembly from the
shipper support and lower to ground.

Wlote: After the complete boom assembly has been rsmoved from the shipper

' support it must be taken apart as follows:

Disasgsembly of Boom Sections

(1) Rerove the 3 lower front wear shoes (2, 34, 51), the capscrews
(21, 42, 61), and lockwashers (22, 43, 62) holding them in place
in their boom sections (1, 32, ASS.

(2) Remove the setscrews (16) from the base end of lower crowd cylinder
(37). Drive pin (7) out of hole in shipper sasction., Slide the 3
boom ssctions forward and out of the shipper, '

(3) Remove cylinder pin (38), the capscrews (40) and Jockwashers (41)
holding it in vlace from the cylinder carrier (33) and slide the
lower crowd cylinder (37) out the rear of the cylinder carrier (33).

(4) FWemove the hiteh pin (66) and slider box pin (65) from the 22!
manual section (63) and slide the 22! manual section (63) from th
boom extension section (48). :

(5) Remove the setscrews (45) from the bass end of upper crowd cylinder
(50) and drive pin (39) out of hole in boom section (32).

(6) Pullthe slider box (49) and upper crowd cylinder (50) forward enough
to remove setscrews (55) from rod end of cylinder (50) and drive pin
(54) out of slider box (49) and the cylinder (50), Remove slider
box (L9).

(7) Remove the upper crowd cylinder (50) from remaining 2 sections (32, 48),

(8)  Now slide the boom section (32) and the boom extension section (48)
apart.

Note: After the boom sections have bzen dissssembled, and the crowd

cylinders removed, disassembly of each section can be accomplished
as follows:

O

~,
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¢c. Shipper Section Assembly

e,

The angle indicator (8) can be taken off by removal of capscrews

The rear roller (11) can be taken off by removal of capscrews (27)
and lockwashers (28) then removing flange bearings (14). Removal
of setscrew (17) will loosen key (13) which will allow shaft (10)
to be removed from roller (11) which can then be removed from

The hose roller (12) can be taken off by removal of capscrew (29),

Tnspzct the bushings (5) in pivot hub for wear, If scored or worn
sufficiently to allow vertical shaft movement approximately 1/16", &

Inspect wear shoe (2) for excessive wear and replace if necessary.

Inspect bearing in rod end of boom 1ift qylinder and replace if

The roan wear shoe (35) can be taken off by removing setscrew (46).
Inspect wear shoe (35) for excessive wear and replace if necessary.

The lower crowd cylinder wear shos (36) can be taken off by removing
socket head capscrew (47). Inspsct wear shoe (36) for excessive wear

Inspect the wear shoe (34) for excessive wear and replaée if necessary.

The roar wear shos (52) can be taken of by removing capscrew (59)
and lockwasher (60)., Inspect wear shoe (52) for excessive wear and

The lower crowd cylinder wear shoe (53) can be taken off by removing

‘socket head capscrew (56)., Inspect wear shoe (53) for excessive wear

w (23) and lockwashers (24).
(2)

shipper section (1).
(3)

nut (31) and lockwasher (30),
(%)

replace the bushings (5).
(5)
(6)

necessary.
Boom Section Asssmbly ~
(1)
(2)

and replace if necessary.
(3)
Boom Extension Section Assembly
(1)

replace if necessary,
(2)

and replace if necessary.
(3)

Inspect wear shoe (51) for excessive wear and replace if necessary.

22! Manual Section Assembly

(1)

(2)

The boom point sheaves (72) can be taken out as follows: Pull out
hiteh pins (76) from tip pins (75) and remove tip pins (76). - Take
off snap rings (49) and remove upper sheave pin (67) and lower
sheave pin (62). Inspect sheave pins and replace if necessary.
Inspect the boom point sheaves for cracked or damaged edges and
excessive wear in groves, Replace if necessary.

The jib pivot pin can be taksn out by removing the setscrews (79)
and capserews (78) and pivot shaft retainer (71).
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Asasembl ,
(1) Assemble the complete krane boom in reverss order of disassembly,

(2) Note that all brass bolts shovld be torgued to 35 f£/1b or 420
in/1b and then safety wired.

(3) Install complete boom assembly on shipper support, reconnect crowd
eylinder hoses and 1ift cylinders.

NOTE: IF A 3~SECTION BOOM_ 1S USED, DISASSEMBIE AS SHOWN: WORK THROUGH
s SECTION  M4M,

Boom Extension Agsembly

(1) Rear wear shoe (53) can be taken off by removing capscrew (59) and
lockwasher (60). Inspect wear shoe (53) for excessive wear and
replace if necessary.

(2) The lower crowd cylinder wear shoe (52) can be taken off by removing

socket head capscrew (56), Inspect wear shoe (52) for excessive
wear and replace if necessary.

(3) The boom point sheaves (64) can be taken out as follows: Pull out
hitch pins (68) from tip pins (67) and remove tip pins (67). Take
off snap rings (61) and remove upper sheave pin (51) and lower
sheave pin (57). Inspect sheave pins and replace if necessary.
Inspect the boom point sheaves for cracked or damaged edges and
excessive wear in groves, Replace if necessary.

(4) The jib pivet pin can be taken out by removeing the setscrews (55)
and capscrews (70) and pivot shaft retalner (63).

Assenmbl

(1) Assemble the complete krane boom in reverse order of disassembly.

(2) lNote that all brass bolts should be torqued to 35 ft/1b or 420
in/1b and then safety wired.

(3) TInstall complete boom assembly on shipper support, reconnect crowd
cylinder hoses and 1lift eylinders,
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FLY JIB ASSEMBLY

When jib is not used, it is hung on side of toom, To remove jib for
use or inspection and repair, follow these instructions:

Removal

1
(2)
(3)

(&)

(1) Full hair pin (20) from latch pin (19), pull latch pin (19) from

rear jib rest and rotate jib rest latch (18) downward.

Pull hair pins (5) from jib rest pins (4). Pull jidb rest pins (4)
from front jib rest, ;
Place pins (2) into jib rear holes and ear holes on boom point.
Insert hair pins (3) into pins (2).

Using a line attached to tip of jib, pull jib away from boom and
gwing around boon point. Place remaining two pins (2) into jib
holes and ear holes on boom point. Insert hair pins (3) into pins

(2).

-The jib is now ready'for use, If repairs are nceded, do as follows:

Repairs

(1)

(2)
(3)
(4)

(5)

(6)
(7)

(8)

Sheave can be repaired as follows:

Remove hair pins (11) from jib tip pins (10). Pull out Jib tip
pins (10).

Remove capscrew (14) and lockwasher (15) and pull out sheave pin (13).
This will release sheave (12) and washsrs (17).

Inspect sheave (12) for cracked or damaped edges ard excessive wear
in groove, Replace if needed.

Check sheave bearings for wear. If excessive wear is encountered,
press bearings from sheave (12) and replace with new bearings.

Inspect pins (10) and (11) for wear and replace if necessary.

Reassemble in reverse order of disassembly, Lubiricate where needed.
Jib is now ready for use.

If hand winch is in need of repair it can be removed by taking off
capscrew (7), nut (9) and lockwasher (8). Remove the hand winch (6)
and inspect it and cable for wear. Replace as needed. RKeassemble
in reverse order of disassembly.

‘¢, The jib can be replaced in the storage position as follows:

(1)
(2)

Remove hair pins (3) from pins (2) on boom point left hand side only!

Using a 1ine attached to tip of jib, swing jib around toward the
boom section.

O
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(4)

(5)

(6)

2=14
Attach line from hand winch (6) to jib tip and winch jib up on to
rear rest,

Swing jib rest latch into place and pin using pin (19). Place hair
pin (20) into pin (19).

Place jib rest pins (4) into front jib rest and place hair pins (5)
into jib rest pins (4). '

Krane is now ready for use without jib or over rcad travel,
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BOOM LIFT CYLINDERS

Removal
(1) Disconnect hydraulic lines from 1ift cylirders, -

(2)

(3)

(4)
(5)

Remove setscrews (not shown) from shipper section and from shipper
support which hold upper pin (28) ard lower pin (29) in position.

Insert blocks between cylinders and shipper support to support
cylinder when upper mounting pin (28) is removed. :

Remove upper mounting pin (28) and bushings (26),

Attach sling to cylinders, one at a time, and pull lower pin (29)
and bushing (27) from position, Iift the cylinder from the machine.
After one cylinder has been removed in this manner, repeat procedure
to remove other cylinder,

Disassembl
(1) Remove head bolts (23) from thread ring (7).

(2)

(3)

(&)

Withdraw piston and rod assembly from the body.

Remove piston (5) and all components from piston rod (3). Discard
all packings and replace with new,

Remove capscrew (22), spring lockwasher (21), gland (6), steel shoulder
ring (10), piston leather back-up (16) and static piston "O" ring (17).
Remove ard replace phenolic ring (13), rod "U" cup (12) and rod wiper
(11) if necessary,

Cleanine, Inspection, and Repalr

(1)
(2)

(3)

Clean all parts with approved cleaning solvent. Dry thoroughly.
Inspact the body, rod and piston for scoring. Remove fine scoring
marks with a lapping stone or fine crocus cloth. Replace deeply
scored parts,

Inspect cylinder shafts'(za & 29) for wear, Replace as required,

Reassembly
(1) Install phenolic ring (13) and rod "U" cup (12) in head gland (6).

(2)
(3)

Install rod wiper (11) in thread ring (7), and bolt together with
capserew (22) and spring lockwasher %21).

Tnstall head assembly on rod (3).
Install steel shoulder ring (10), piston leather back-up (16) and

static piston "O" ring (17) in piston (5), and install piston on
rod and tighten securely. -
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(L) Iubricate assembly 1lightly with hydraulic oil.

(5) Install assembly in body, replace head screws (23) and tighten securely. (’)

Wl

e, Installation
(1) Install cylinders on krane, assemble attaching hardware and connect

hydraulic lines,
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CROWD CYLINDER

5" BORE - 309" STROKE

LOWER
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5" BORE - 327 "STROKE

UPPER CROWD CYLINDER
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BOOM CROWD CYLINDER

The rod packings in each cylinder are located in the eylinder head to seal
the cil as the piston rod emerges from the cylinder., A rod scraper in the
packing gland tends to remove foreian matter from the piston rod before it is
drawn into the cylinder. If excessive oil passes the rod scraper and packing
gland, the packing needs to be tightened or replaced, However, a light film
of oil should adhere to the piston rod at all times as it emerges from the
cylinder, to enable the rod scraper to remove mid, or grit which may settle
on the rods,

To tighten the packing gland where it leaks excessively, if fastened with
bolts turn the gland bolts to the right on top of the packing gland 1/L turn
each, Howsver, if it still leaks try another 1/A turn on the bolts.

CAUTION: Do not over-tighten as cylinder will chatter and you will loose the
film of oil to protect the rod, also tighten each bolt the same, as
not to draw the packing gland one sided, Where gland bolts are not
used turn gland to the right until leak stops.

To Replace the Packing, Proceed as Follows:

Be sure the valve control levers are in neutral and tension is removed
from cylinder, Disconnect the hose at the cylinder ports; drain the cylinder
and remove it from the machine’

a, Disassembly
emovs the gland bolts, whers used, holding the packing gland to the
cvlinder head and remove the gland, Also remove the head to which the
gland is bolted or screwed, lote the "O" ring oil seal inserted between
head and cylinders, If ring has been damaged by cutting or pinching, it
must be replaced.
Draw the entire piston assenbly from the cylinder and inspect the piston
packing or cups for wear, If gland packing needs replacing remove piston
from rod and piston rod can be withdrawn from cylinder head and gland,
New gland packing can then be installed and piston rod pushed back through
gland and cylinder head. Piston reapplied and nut replaced. Azsembly can
be pushed into cylinder and bolted togetner, Gland to be adjusted as
required, .

b, Reassembly
Replace the piston rod assembly in the cylinder, Re-bolt the cylinder
nead to the eylinder., Be sure the "O" ring oil seal is in place between
the head and cylinder, There must be a metal £it between the gland and
the cylinder head when the packing has been proparly installed. Reassemble
the eylinder to the boom and reconnect the hossa,
tart the engine., Operate the cylinder to remove excess air. Refill the
hydraulic reservoir with oil as recommended, Inspect the cylinder and
connzctions for oil Jleaks.
NOTE: If the wall of the evlinder is scored, it must be replaced with

a new eylinder or returned to the factory for rebuilding.
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(' SIEWING CONE DRIVE ASSEMBLY

Following removal of slewing assembly from shipper support, disassembly
can be cone as follows:

a, Disassembl
(1) Disconnect hydraulic lines to motor (38) and line from brake lock to
brake (33).

(2) Remove capscrew (39) and lockwasher (40) and remove motor (38).
Remove motor coupling (32), key (17) and shims (37).

(3) Disassemble, clean, inspect, repair and reassemble motor (38) following
the instructions in Denison Manual.

() Remove capscrew (4), nut (6) and lockwasher (5). Remove pinion case
(7) with bearing (85 out of pinion case (7).

(5) Remove pinion gear (10), spacer (11) and oil seal (12) from worm pinion
shaft (13), Remove pinion shaft (13).

(6) Remove bearing (18 & 19) and then remvoe spacer {20) and gear (14).

&) %emgve shims (47), grease retainer (46), spacer (52) and bearing cup
54).

( _ (8) Remove capscrew (4,2) and lockwasher (26), Then remove entire housing
cover (41), cover gasket (43) and bearing cone (53).

(9) Remove capscraw (29) and lockwasher (26) from bearing and seal housing
(27), Remove brake (33).

(10) Ioosen setscrews (35 & 36) in brake disc (34) and remove disc from
worm shaft (15) and remvoe key (16).

(11) Remove capscrew (28) and lockwasher (26) and remove bearing and seal
housing (27), shim set (23) and bearing cup (22}

(12) Remove capscrew (25) ard lockwasher (26) amd pull motor adapter (24)
with shims (23), and bearing cone (21) from housing (1) bearing core
(21) can then be pressed from wotor adapter (24).

(13) Remove worm shaft (15) from housing (1).

b. Cleaning, Incpection, and Repair
(1) Clsan all parts with an approved solvent, Dry thoroughly.

(2) Inspect shafis (13 & 15) for scoring and wear.

(3) Inspect bearing cones (18, 21, & 53) for rough spots while rotating
the bearings. Inspect the bearing cups (19, 22, & 54) for rough
spots. Replace as reguired,
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(4)

(5)

(6)

(7)

_ exceeds ,025" replace bearing. &

Inspect the bearing (31) for scoring and excessive wear. If play

Inspect worm gear teeth for excessive wear. Check wear by meshing =

worm (15) with gear (14). If end play of worm shaft exceeds 1/32",
replace gear (14). '

Inspect worm (15) for scoring. Replace if required.

Inspect keys (16 & 17) for wear, If keys are loose fitting in
respective keyways, replace,.

c¢. Assembl
(1) Assemble gear case assembly in reverse order of disassembly,

d.

(2)

Replace seals (12 & 30) and shim sets (23 & 45),

Installation

(1) Install swing gear case and motor in reverse order of removal,

)
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2

Cs

d.

9 POAT SWIVEL ASSEMBLY

Following removal of swivel f{rom shipper support, disassambly can be done
as follows: '

Disassembly

-

(2)

(3)
(4)
(5)
(6)

(7)
(8)

Benove capscrew (16) and lockv:asher (15) from bottorm of swivel body (1) ,

and remvoe support ring (4),

Remvoe cepscrew (14), and lockwasher (15), cover {3) with seal (9) and
gasket (5).

Remvoe seal (§) from cover (3).
Remove spool (2) with component parts from body (1).
Remove seal (10) from body (1).

Toosen setscrews (13) ard remove setscrews (17) ard pull lower collar
(8) from tube (6).

Bemove tube (6) from top collar (7).

Remove piston rings (11) from spool (2) if necessary.

Cleanine, Inspection, and Hevair

(1) Ciesn a'l parts with approved solvent, Dry thoroughly.

(2) Inspect all fittings on swivel joint for damaged threads,

(3) Inspect tre collector ring brushes for wear, Replace 1f worn to a
point where brush holder spring tension doss not hold them firmly
against the collector rings., Replace springs if weak,

(1) Polish collector rings ~ refer to remote control saction of this bock,

Assermbly

[6D)

Assemble unit in reverss order of disassembly., feplace seals (9) and
(10) amd gasket (5).

Installation

1

Tnotall the unit in the superstructure in the reverse order of removal,

()
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a., Removal ' ( )

5 5

(2)

(3)

(4)

TWO PUMP GEAR CASE

Drain hydraulic reservoir and remove suction lines from reservoir
to pumps on pump case,

Remove pin (46) from end (52) from end of flexible control cable
(51) and disconnect from fork (43).

Remove capscrews from flangsd yoke (L) at end of pump drive (Two
Pump Driveshaft Assembly) and remove drive shaft from machine,

The one end of drive shaft is bolted to face of crankshaft pulley
and other end bolts to drive shaft adapter (2) on pump input shaft.

Remove four capscrews (2), flat washer (3) and rubber mounting (u)
and lower pump case assembly to ground,

b, Disassembly
1) Remove capscrews (10) and lockwashers (11) and pull pumps (6) and

(2)

(3)

(4)

(5)
(6)

(7)

(e)

(9)

(21
* (12)

(7) from pump case.

Remove six capscrews (48) and lockwashers (L9) from top cover (40)
and rerxove cover with cover gaskel (41) and with shift fork assembly

(43).

After cover and fork assembly (43) has been removed the fork assembly

can be disassembled by removing drive pin from disconnect fork pin

pull pin and fork (43) from shift selector {121, : .

Remove canscraews (21) and 1ockwashers (22) and pull cover (23) with
shins (24). ‘ “

Remove bearing (13) and spacer (18).

Remove capscrews (21), lockwashers (22), cover (38) with oilseal
(39) and besring (36). Remove bearing from cover.

Remove shaft' (33) from case with oil slinger (35), shifting collar
(31), shifting collar hub (32).

Remove gear (28) with bearings (29)and bearing sleeve (30) and
remove bearings from gear.

Remove capscrews (21) and lockwahsers (22) and pull bearing cap
(20) at each end of case with bearing (13) and spacer (18).

Remove shaft (16) and spacer (14) from gear (15) and housing at
both ends of case.

Remove pear (15) and spacer (18) from case at both ends.

Remove bearing (13) and oil seal (12) from housing at both ends,
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Cleaning, Inspection, ard Repeir
73) Clean a1l parts with an approved solvent, Dry thoroughly.

(2) Inspect all gears for excessive wsar, Replace if necessary.
(3) Inspect shafts (16) and (33) for wear and scoring.

(L) TInspect all bearings for worn rollers and rough spots while
rotating the bearings. Replace if reoguired.

(5) Inspect the key (34) for wear., If any loose fitting in respective
keyways, replace.

d, Assemb] '
(1) Assemble the gear case in reverse order of disassembly.

(2) Assemble pumps to case.

(3) Replace the seals (12) and (39) with new seals and replace gaskets
and shims (24) and (19) with new.

Installation

{1) Install the gear case assembly with hydraulic pumps in reverse
order cf removal, .

(2) Install pump drive shafb,

(3) Connect hydraulic lines to pumps,
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HYDRAULIC RESERVOIR

Removal

Tt should not be nzcessary to remove the hydraulic reservoir from carrier -
fender unless it is damaged and should be replaced. If reservoir must be
removed it can be done as follows:

(1) Remove plug (11) and connect & drain hose to ball valve (10). Then
drain reservoir, ‘

(2) Disconnect the return line manifold (not shown) from the three
" hydraulic filters (3) at rear of reservoir (1), i

(3) Discomnect the suction lines at front of reservoir at the swagged
fittings (14).

(L) Disconnzct hydraulic lines connected to gate valve (8) on eide of
tank and single line at rear.

(5) Remove capscrews (30) lockwashers (31) and nuts (32) and remove
reservoir assembly from carrier fender.,

b, Disassembl
(1) Remowve capscrews (24) and lockwashers (25) and remove covers (23)

C.

d.

and (26). L

(2) Remove capscrews (28) and lockwashers (29) and remove cap and filter
assembly (27).

(3) Remove strsiners (19) and (23) from inside of reservoir.

(4) Tank return pipe (20) can be removed if necessary - remove capscrow
(21) and lockwasher (22), This will remove pipe (20) gasket (2)
and filter (3).

(5) Filter (3) can then be disassenbled, Remove bolt (35) and lockwasher
(34), Body (7) can be removed from filter mount (2) to remove filter
element (5). Filters nsed not be removed from tank for this procedure.

Cleanine, Inspsction, and Revair

(1) Clean insides of tank thoroughly removing any dirt or sludge which
nay have accumulated. -

(2) Replace strainers (19) and (33) with new if necessary.
(3) Clean cap and filter (27) and replace if necessary.
(4) Replace elements (5) in three return filters,

Asseﬁblz .
Reassemble all parts in reservoir in reverse order of disassembly.



8.

Installation
(1) Install reservoir -in place on top of carrier fender and anchor in
© place with capscrews (30) lockwashers (31) and nuts (32).

(2) Connect suction lines to reservoir at swagged fitting (14) making
sure all connections are tight.

(3) Connect return line manifold (not shown) to the three hydraulic
filters (3) at rear of reservoir (1). '

(4) Connect hydraulic lines at gate valve (8) on side of tank and single
1ine at rear, .

(5) Refill resérvoir.‘ Ses the lubrication chart for proper grade of oil.

)

o~

O
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BRAKS MASTZER CYLINDER

Following discénnection of‘h&draulic line to brake lock and removal of o [ ‘J

master cylinder from cab floor, disassembly can be done &s follows: el

2e

b,

Disassembly

(1) 5lide boot (2) off of housing (9).

(2) Using a small screwdriver, pry lockwire (3) and stop plate (4) from
housing (9). Remove lockwire,

(3) Remove pushrod (1), boot (2) and stop plate (%) from housing.r

(4) Remove piston assembly (6) and spring (8)., Remove secondary cup (5)
. and primary cup (7) from piston assembly (6).

(5) Re?ove cap (11) and gasket (10) from filling opening on top of housing
(9). .

(6) Remove adapter (13) and copper gasket (12).

Cleaning, Inspection, and Rspair
T1)  Discard piston, cup, and boot.

(2) Clean all other metzal parts of brake master cylinder in an approved
¢leaning solvent; dry thoroughly with compressed air,

(3) 1Inspsct housing for cracks, distortion, and damaged threads. <;)
(4) 1Inspect piston for cracks, wear, or scoring; replace if camaged.

Rengsembly .
1) Install copper gasket (12) and adapter (13) into housing (9).

(2) Tnstall cap (11) and gasket (10) into filling opening on top of
housing (9).

(3) Place secondary cup (5) and primary cup (7) on piston assembly (6).

(4) Position spring (8) and piston assembly (6) in housing (9). Place
push rod (1), boot (2) and stop plate (L) into housing and secure
with lockwire (3).

(5} Place master cylinder assambly back into cab floor and reconnect
hydraulic line to brake lock.
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WO PUMP DRIVESEAFT

Following removal of capscrews (8) from flanged yoke (4) and removing drlveshaft.‘

from carrier disassembly may be done as follows:
1, Remove retaining rings (7) from driveshaft (1), yoke (3) and ilanyed yoke.

5. Temove bearing caps (6) and grease fitting (11).

CLIANTNG, TNSPECTICN AND REPAIR

1. Clean all metal parts with an approved cleaning solvent; dry thoroughly with
 compressed air.

2, Inspsct all parts for cracks; breaks,distortion or other damages.

3, Replace all damaged and worn parts,

ASSEYBLY

1. TReassemble all vart in driveshaft in reverse order of disassembly.

O
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~AJR THROTTLE PiDAL

Following disconnection of air lines to valve assembly and removal of mounting
plate bolts from [loor; disassembly can be done as follows:

1.

Remove retaining rings (12) from treadle pin (10) and remove treadle vin
from mounting plate allowing rasmoval of treadle (3), treadle cover (2), and
spring (7) from mounting plate.

Remove retaining rings (12) from push rod pin (1) and remove push rod pin
from treadle allowing removal of roller (4).

The valve assembly may be removed and disassembled as follows:
a, Remove push rod (32) and dust boot (8) from valve assembly.

b. HRemove nut (4) from rod guide (6) 21lowing the valve to bs removed from
mounting plate. '

c. Remove screws (9) from outlet body (7) allowing removal of inlet body .
(31), "O"-rings (27) and (28), cartridge assembly (14 - 26 & 29), thrust
ring (1), balance piston (2), spring (30), and shim (5).

d. Rod guide may be removed from inlet body by removing screws (10), screen
(34) may also be removed.

e. Plug (11) and breather (35) may be removed from outlet body.

CLIANING, TNSFACTION AND REPAIR

1, Clean 211 metal parts with an approved cleaning solvent; dry thoroughly with
conmpressed air, -

2., Inspect all parts for cracks, distortion, damaged threads, scoring, and signs
of wear.

3, Replace worn parts with repair kit /101-128.

ASSEMBLY

1. Reassemble all parts in air throttle pedal assembly in revefse order of

disassembly,

)

4
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Following disconnection of air line to throttle cylinder and removal of throttle (»,

ATIR THROTTLZI CYLINDER

—

s

cylinder from mounting bracket, disassembly can be done as follows:

1.

1.

nemove machine screws (2) from cover (1) allowing the cover to be removed
from body (7). Upon removal of cover,the diaphram (5). piston (6), thrust
ring (3), and spring (16) may now be removed,

Remove cobter pins (10) from clevis pins(13) and (14) allowing lever (17)
to be removed.

Remove dust boob (9), clevis (11), jam nut (4) and piston rod (8).

CLEANING, INSPECTION, AND REPAIR

If the diaphran (5), boot (9), clevis pin (14), cotter pin (10), clevis (16),
and thrust ringz (3) are damaged or worn, discard and replace with repair kit
#101—126 .

Clean all other metal varts with an approved cleaning solvent; dry thoroughly
with compressed air. ’

Inspect body (7) for cracks, distortion, and damaged threads.

Inspect piston (4) for scoring, wear, or cracks; piston rod for wear and .

dzamaged threads, . ( )
ASSEMBLY

Reassemble all parts in throttle cylinder in reverse order of disassembly.

D
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BRAKE LOCK AS3GEMBLY

Following reroval of hose assemblies (14) and (15) and capscrew (17) from brake
lock,disassembly can be done as follows:

1. Remove grip ball (1) from handle (2).
2. loosen nut (3) allowing removal of handle from cam ().

3, Remove pin (5) from cylinder (11) allowing the cam to be removed from
cylinder.

)., Remove gauge (7) from fitting (9).

5, Remove bolt (6) from cylinder allowing gaskets (8) and fitting to be removed,

6. Temove bleedsr screws (10) and elbows (12) from cylinder,

7. Remove cylinler head (18) from cylinder allowing removal of valve seat (27),
retainer (2%), "O" ring seal (25), spring (24), shim (23), spring (22), and
piston (19). | |

8. Remove lock (21) and cup (20) from piston.

CLEANING, INCPICTION ARD RIPAIR

1. Clean all metal parts with an approved cleaning solvent; dry thoroughly with
compressed air.

2. Inspect all part for cracks, distortion, damaged threads, scoring, and signs
of wear.

3. Replace worn parts with repair kit i#101-129.
P .

ASSEMBLY

1. Reassemble all parts in brake lock assembly in reverse order of disassembly.
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SXTENDABLE COUNTEEWEIGHT CONTROL ASSEHBLY

Following disconnection of hose to air swivel from adaptor (10) and hose to air
throttle pedal from adaptor (9), disassembly may be done as follows:

1. Remove tubing (8) from elbows (6) and (7) and remove hex. head éapscrew (14)
from valve mounting bracket (1) allowing solenoid valve (4) to be removed.

2, Remove adaptor (9) and (10), pipe tee (11), nipple (12), and elbow (13).
3, Remove elbow (6) from solenoid valve and elbow (7) from eylinder (5).

L, Temove cvlinder pins from cylinder allowing cylinder to be removed,

CIEANING, IMSPCTIQON AND REPAIR

1. Clean 2all metal parts with an approved cleaning solvent; dry thoroughly with
compressed air, '

2, Inspect all parts for cracks, breaks, wear and other damages,

3. Replace all damaged and worn parts,

ASSEVBLY

1. [Ieassemble all psrts in extendable counterweight control assembly in reverse
order of disassembly,

()



2-44

L msp e kg

T Qs




C— 4D

VAIVE CONTROL ASSEMBLY
DISASSENBLY - . ()

1. Remove voke pin (25) from connecting rod (18), (19), (20), (21), (22)y-(23)
and (24) allowing removal of connecting rods.

2, Remove capscrew (16) from control rod brackets (11) and (14) allowing
control rod assembly to be removed from cab.

3. Once removed from cab, remove capscrew (15) from mounting brackets allowing
mounting brzckats to be removed from control rod shaft (10).

L. loosen znd remove set callars (12) from control rod shaft allowing removal
of control rods (1), (2), (3), (4), (5), (6) and thrust washer (17).

5. Remove control rod ball handles from control rods.,
6, Remove prease fittings (13) from control rods.

7. femove valve mounting bolts (30) and remove valves (26), (27), (28) and (29).

CLAANING, INSPICTION AND RiPAIR

1. Clean all) metal parts in an approved cleaning solvent; dry thoroughly with
comprassed air, : _
| @
2., Inspect all part for cracks, breaks, vear, or other damages. -

3. Replace all damaged end worn parts,

ASSEVBLY

1. Reassemble all parts for assembly in reverse order of disassembly.
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no

(A)

Qich
(12)
(13)
(14)
(15)
(16)

INDEX TO REMOTE CONTROL COMPONZNTS

Main Relay and Solenoid Valve Bank,
(1) Stop Solenoid Valve.
(2) Horn Solencid Valve.

(3) Start Reley.

(4) Circuit Brezkers,

(5) Wire Harnesses,

Two Circuit Pneunatic Swivel,
S1ip Ring Assembly.

S1ip Ring Turntable Bracket.
S1ip Ring Sheet Metal Cover,
Towar Wiring Harness,

Outrigger Solenoid Valve Bank Asseﬁb]y.
Outrigrer Cylinder Bank Assembly,
Qutrigger Control Panel Assembly.
1/L" Yylon Tubing.

3/8" Copper Tubing.

3/e" - 3/8" - 3/8" Brass Tee.

O

{
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MAIN RELAY & VALVE BANK ASSEMBIY
A. BBMOVAL | ()
1, Disconnect all wiring.

2, Remove bolts, item 11, and nuts, item 12, from mounting bracket, item 1,
and remove mounting bracket,

3, Remove bolts, item 13, and nuts, item 14, from relays, item 2, and remove
relays, If they are damaged, replace them with new,

. Remove bolts, item 13, and nuts, item 14, from solenoid valve, item L,
‘and remove valve.

a. Remove copper tube, item 8, from elbow, item 7, and remove elbow
from solenoid valve,

b, Remove black nylon tube, item 10, from elbow, item 9, and remove
elbow from solenoid valve.

c. If any of tese items are damaged, replace them with new.

d. If wire is to be rewovad from solenoid valve, slide plastic sleeve,
jtem 6, from disconnect terminal, item 5, and disconnect wire,

5, Remove screws, item 135, and nuts, item 16, .from hood rmounted bracket
and remove circuit brezkers, item 3. If they are damaged, repliace (:)
them with new.

B. RIASIIEBTY

1. Replace all items in reverse order of disassembly, and remount them
under the engine hood.

2. Reconnect all wiring, copper tube and nylon hose.

3, Check for mistaken hook-ups. .



PART NO.

DESCRIPTION (@

RC 2016

SPOOL

RC 3015

JACKET

RC 12032

RC 3018

o Y1

RETAINING RING
SEAL ’

B
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0L

ot A N (01 0] (

REPAIR KIT #101-127

PNEUMATIC SWIVEL

ASSEMBLY
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A.

PNEUMATIC SWIVKL ASSZMBLY

EMOVAL - ' Ci}

1.

7.

g,

REASSEMBLY.

1.

Remove the retaining ring, item 3, from one end with spscial purpose
pliers, Do not overstretch the rings, as they will not return to the
proper size.

Slowly slide the swivel jacket from the swivel spoolj; taking care not
to damage the seals, item 4.

Remove the other retaining ring; being careful not to drop it onto the
polished surfaces of the spool.

31ide the disassembled end through the tube provide in the collector
ring harness., It is imperstive that this end be kept clean. Cover it
with a plastic bag and tape if necessary.

Following removal of swivel from plastic tube, remove the other end
retaining ring and slide other swivel jacket from swivel spool. Then
remove last retaining ring.

Pull out the seals (nearer the center first) witn a sharp instrument,
being very careful not to touch the inside of the glands (the spool is
brass ard is easily scratched on its polished surfaces)., Once the seal

- is out of its gland, it may easily be rolled off the end with your fingers.

Clean the swivel spool and jacket thoroughly with solvent and a soft (;)
cloth; inspect the gland surfaces for scratches. If the glands are

scratched or have a dull finish, rebuilding is not recommended. To do

g0 wil) result in poor life of the seals., Scratched surfaces may be

polished as a temporary measure, however, precision clearances and seal
compression will be adversely affected and extended satisfactory service

cannot be expected, If replacement parts are needed - use repair kit

#101-127,

Grease the glands with silicone grease,

Replace the seals, item 4, (outside seals first) by rolling them onto the
spool with your fingers., Distribute the grease over the entire seal
surface.

Reassemble all parts in reverse order of disassembly and replace swivel
into tube in collector ring harness. Then replace retaining ring, item 3,
jacket, item 2, and end retaining ring onto spool, item 1. )

Check for freeness of rotation.

Connect plumbing and check for leaks.
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COLIZCTOR RING COVER ASSIHBLY

REMOVAL

1. Remove nuts, item &, and lockwashers, item 9, from mounting base plate,

item 1.
2. PRemove cover box, item 2.

3, Release secrew, item 7, from harness clamp, item 4, and remove wiring
harness, item 3,

.., Disconnect wiring to collector ring.
5, Remove nut, item 6, and washers, item 5, from harness clawp, item L.
6, YNemove harness clamp from base plate, item 1.

7. FRemove nuts, item 10, and lockwashers, item 11, from swivel bolts,
item 12,

g, Rempve mounting base plate, item 1, from swivel, item 12.
9, Check all parts for damage and replace if nscesszry.
1. Replace items in reverse order of disassembly.

2, Reconnect wiring.

3. Check for mistaken hook-ups,

O
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" COLLECTOR RING ASSEMBLY
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9.

10,

11.

COLLEZCTOR RING ASSEMBLY

Following removal of csllector ring cover disconnect air lines from top
of air swivel (EC-3014)
Remove air swivel as per swivel removal instructions.
Tag and disconnect the electrical wiring from collector ring, item 1.
Toosen setscrew securing ring to swivel conduit.,
1ift collector ring off collector ring mounting base plate (shown on
collector ring cover assembly 0 item 1).
Remove brush holder studs, item 7, and remove brush and arm assemblies
jtems 5 & 6 from collector ring brush turntable bracket, item 2.
Remove core assembly, item 4, from turntable bracket, item 2.
Clean the brushes and ring with fine sandpaper - then blow out with air.
If grease or oil exists on ring it may have to be weshed with solvent,
Inspect the ring, brushes =nd brush holders for chipped, corroded, pitted
and broken condition, Replace all parts if necessary.
Inspect brush springs, item 10, for a loss of tension. Replace any if (”j
necessary. : w
Inspect brushes, items 5 & 6, for excessive worn condition. Replace
any brushes if nescessary. '

\S3SEMBLY
Replace items in reverse order of disassembly.
Reconnect wiring.
Check for mistaken hook-ups.
Be sure that wires at top of ring cannot catch on any portion of the

krane upper in operation.
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OUTRIGGER _CYLINDER BANK ASSuMBLY

DISASSEMBIY ' .

1. Disconnect wire loom (12) from terminal connections (4) and (5) on solenoid
valve (3).

2. Remove tublng (14) from,SQTen01d valve 90° elbow (6) and cylinder 90° elbow
(6).

3, Remove copper tube to air tank from pive tee (17) and copper tube to air
valve from 90° adaptor (18) allowing removal of adaptor, pipe tee, pipe
nipple (16) and air regulator (13) from manifold (1§

L. Remove 90° elbow from air solenoid allowing removal of air solenoid and
pipe nipples (15) and (16) from manifold.

5, Remove copper tubing from inbetween the manifolds.
6. Remove manifolds from mounting brackets and pipe plug from manifold.

~

7. Remove cylinder pin (8) from cylinder mounting bracket (7) and hair pin (11)
from clevis pin (10) allowing removal of cylinders,

g, Remove cylinders from mounting brackets.

9. Remove 90° elbow from air cylinders., (:)

CIZANTNG, INSPECTION AID REPAIR

1. Clean 211 metal parts with an approved cleaning solvent; dry thoroughly
with compressed sir,

2, Inspect 211 parts for cracks, breaks, distortion and other damages,

3. Replace all damaged and worn parts,

ASSaMBTY

1. Reasemmble all parts in outrigeer cylinder bank assembly in reverse order
of disassembly.
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OUTRIGGSZR CONTROL ASSEMBIY

REMOVAL

1. Remove screws and lockwashers from aluminum plague, item 2.

2, HRemove plague from sheetmetal box, item 1.

3, Remove push button switch rubber cover, by turning counterclockwise,
and slide push button switch, item 6, from placue.

L. TIf switch, item 6, is defective, replace with new.

5, Remove nuts from toggle switches, item 5, and remove switches from
plague.

6., If switches, item 5, are defective, replace them with new.

7. Disconnect wiring from switches,

2. Remove screw from connector, item 4, and slide wire harness, item 2y
from box, item 1.

9, Geplace any defective wiring.

REASSEMRTY

1., Slide wiring harnéss into box and reconnect wiring to switches.

2, Replace items in reverse order of disassembly.

Check for mistaken honk-ups,

O
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SEL_ECTOR VALVE




A.

DOUBIE SZLACTOR VAIVE ASSEMBLY

1, Following removal of valve from platform valve mounting plate, remove
1ink cotter pin, item 10, and handle link, item 9. '

2. Remove small cotter pin, item 6, remove handle pin, jtem 5, and remove
handle, item 11,

3, If needed, handle adapter, item 7, can be unscrewed from spool, item 2,
and lockwasher, item 8, can be removed,

L. Remove snap ring, item 4, from rear end of speol.

5, Slide spool, item 2, forward oub of valve housing, item 1.

6. FRemove spool seals, items 3, from spool.

7, If any pieces are damaged, replace with new - note that housing and spool
are not sold as separate items., Because of factory machining and matching
of housing and spool, individual ones are not interchangeable.

REASSEMBLY

1. Replace items in reverse order of disassembly.

2. Bolt valve down to valve mounting plate. (:\

3. Reconnect hydraulic lines and air cylinder and check for leaks.
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= DUMP VALVE

REMOVAT,, DISASSEMBLY, INSPECTION & REASSEMBLY . (’j

Following removal of hydraulic hoses and fittings, from dump valve, disassemble
as follows:

1, - Remove body screws, item 32, cover plate, item 14, and gasket, item 15,
from pilot body, item 2.

2, Remove capscrews, items 4h4, and remove pilot body, item 2, from body, item 1.

3, Following removal of pilot body, remove no" ping, item 53, spring, item 5,
and emool, item 3 from body, item 1. Inspect these items for damage and
»eplace if needed, The resssemble these items in the reverse order of dis-

assembly, and place aside until later.:

L, Going to pilot bedy, item 2, loosen and remove nut, item 7, This will remove
handle assembly, -

5, Remove cone, item 10, spring, item 9, and "O" ring, item 50. Inspect these
jtems for damage and replace if needed,

6, Temove screws, items 4O, and remove tag, item 13, from handle knob, item 12.

7. Remove sstscrew, item L6, plunger, item 8, and teflon ring, intem 48, from
knob, item 12, Inspect these items for damage and replace if needed, Re- :
assemble bhese items in reverse order of disassembly and screw back into j
pilot body. : ( ;

8, Remove capscrews, items 43, and end cap, item 16, from pilot body.

9, Hemove "O" ring, item 54, from pilot body and inspect for damage. Replace
if needed.

10. Rebolt end cap to pilot body.

31. Remove body screws, items 22, and remove solenoid assembly and gasket, item 22,
12, Remove capscrews, items 35, adaptor plate, item 3L, and gasket, item 22.

13, Remove pin and guide sub-assembly, item 21, and revlace if needed.

14, HRemove "O" ring, item 51, cup washer, item 20, spool, item 19, cup .washer,
item 31, and spring, item 18, Inspect for damage and replace if needeq.

15, Reassemble items in reverse order of disassembly, replacing gaskets if needed.
16, Rebolt pilot body to body using capscrews, item L4,

17; Reconnect fittings and hoses ard check for leaks.

~
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DOUBLE DC SOLENOID VALVE .

SOLENOID VALVE ASSEMBLY
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A-

SOTANOID CONTROTLED DIRCCTIONAL VAIVE ASSZHBLY

NEMOVA

1. Following the disconnectinz of hydraulic hoses and fittings, unplug
the electrical wiring. Remove valve from bracket. Disassemble as follows:.

2. Remove screws, items A4, and remove end cap, item 1.

3, This will allow removal of plug, item 5, "O" ring, item 8, spring, item
10, and spool, item 2,

.. Going to other end of valve, remove screws, items 22, identification
plate, (not 1isted), and end plate, item 19. : '

5, Remove case, item 20, coil, item 37, outer sleeve, item 1&, spring,
jtem 33, inner sleeve, item 17, guide tube, item 25, external push pin
guide, item 33, actuator pin, item 28, and cuad ring, item 29.

6., Remove plunger and pin (not listed) and cone, item 30,

7. Going to bottom of valve, remove bolts, sub plate, (not listed) standard
seal plate, item 14, "O" ring, item 13, and "O" rings, item 15.

8, Check all pieces for desmage and replace if needed.

1., Heplace items in reverse order of disassembly.
2., Rebolt valve to bracket.
3. Reconnect wiring.

L. Reconnect hydraulic fittings and hoses and check for leaks.

-t
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2. NUT I
3. RETAINING RING 12,
4. cup . 13.
5. PISTON 14,
6. PISTON SEAL iS.
7. SNAP RING 16,
8. PACKING SET i
9, "O" RING 18.

SEAL KIT FI00-738

END CAP & BARREL ASS'Y. IO

BACK UP WASHER
CYLINDER HEAD
ROD WIPER

ROD

ROD EYE
BUSHING
GREASE FITTING
SET SCREW
BUSHING

COUNTERWEIGHT EXTENSICN CYLINDER *00-60|
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COUNTERWEIGHT EXTSNSION CYLINDER ASSEMBLY
A. REMOVAL _

Following removal of cylinder from shipper support, disassemble as follows: »

1. Remove sest screw, item 17, from rod eye, item 14, and remove rod eye
from rod, itsm 13,

2, Slide rod wiper, item 12, from end of rod,

3, Unscrew cylinder head, item 11, from end cap and barrel assembly, item 1,
and slide head off rod.

l,. Back-up washer, item 10, and "0" ring, item 9, can be removed from
cylinder head.

5. Remove snap ring, item 7, and packing set, item 8, from cylinder head.
ﬁ. Slide rod, item 13, from end cap and barrel assembly, item 1.

7. Unscrew nut, item 2, and remove retaining rings, item 13, cups, items 4,
piston, item 5, and piston seal, item 6, from rod, item 13.

8, Remove erease fittines, items 16, from rod eye, item 14, and end cap
and barrel assembly, item 1.

9, Remove bushing, item 15, from rod eye.
10. Remove bushing, item 18, from end cap and barrel assembly.

31. Inspect items for damage and replace with new if needed.

B. REASSIMBLY e
1. Replace items in raverse order of disassembly.
2. Replace cylinder in shipper suvrort.

3, Reconnect hydraulic fittings and hoses and check for leaks.,
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MODEL 100TK-LSPC

HYDRAULIC TRUCK KRANE

RATED CAPACITIES

BASED ON 85% OF TIPPING
8 x4 CARRIER

WORKING RANGE OF BOOM...

PETTIBONE 100 TK-LSPC RATED LIFTING CAPACITIES
OUTRIGGERS & COUNTERWEIGHT FULLY EXTENDED
OVER SIDE/OVER REAR OVER REAR

Rafus BOOM LENGTH e [Ty ey BOOM LENGTH oo [Fapey |4y
Feet 37 Boom |50’ Boom | 62/ Boom |80° Boom [111/ Boom 122’ Boom {143 Boom 37 Boom| 50’ Boom | 62’ Boom | 90" Boom }111/ Boom 122' Boom 143/ Boom|
10 100,000 * * % * 1007000 * * % 'TE
12 95,000 | 66,000 $5,000| 66,000

15 75,000 | 59,000 | 45,000 75,000| 59,000 | 45,000

20 60,000 | 43,000 | 40,000 60,000 | 48,000 | 40,000

25 40,600 | 39,000 | 35,000 | 28,000 | 20,000 | 15,000 40,000 ] 39,000 | 35,000 | 28,000 | 20,000 | 15,000

30 28,000 | 28,000 | 27,000 §24,000 | 18,000 | 15,000 28.000| 28,000 | 28,500 | 24,000 | 18,000 | 15,000

35 19,700 | 13,700 §19,700 | 15,500 | 14,000 } 7,500 21,000 | 21,500 | 19,700 | 15,500 | 14,000 | 7,500
40 14,800 | 15,000 §15,000 | 13,500 | 12,500 7,500 17,000 | 17,500 | 15,000 | 13,000 | 12,500 7,500 ]
45 12,000 | 12,000 | 11,800 | 11,500 7,500 13,500 | 14,000 | 11,800 [ 11,500 7,500
50 9,400 | 9,400 | 10,500 | 10,500 | 7,000 11,000 | 11,500 | 10,500 | 10,500 | - 7,000
55 7.200 | 7.200] 9,500 9,500 6,500 8,500 1 9,500 | 9,500 9,500 6,500
60 6,200 | 8,100 8,500 6,000 7.500 | 8,500 | &.500 | 6,000 ]
65 5,000 | . 6,500 6,900 5,500 6,000 7,500 | 8,000 5,500
70 3,800 | 5,300 5,800 5,000 A500| 6,500 | 6,500 | 5,000
75 2,800 | 4,400 4,900 4,500 3.500 | 5400 | 5,500 | 4,500]
80 1,800 | 3,500 3,800 4,000 2500 | 4,300 | 4,700 | 4,000
85 1,000 | 2.800 | 3,000 3,400 1600 | 3,700 | 4,000 | 3,700
S0 2,000 2.300 2,700 3,000 | 3,500 | 3,400
95 1,500 1,800 2.100 2,200 | 2,700 3,200
100 1,000 1,300 1,400 1,600 | 2.100 | 2,700]
105 500 500 1,000 1,000 1,600 2,100
110" 1,000 1,700
115 1,400
120 1,000

“This is Maximum Capacity for Manual section regardless of boom length.
**This is Maximum Capacity for Latiice section regardiess of boom length.

**+*This js Maximum Capacity for Manual and Lattice sections when used together, regardlass of boom length.

100 TK-LSPC LIFTING CAPACITY AND SAFETY INSTRUCTIONS

1. Rated lifting capacities are the freely suspended maximum loads covered by
the manufacturer's warranty with the machine standing on firm, uniform and
Jevel surface, with outriggers fully extended and locked down, with the 5,000 Ib.
counterweight attached to the upper and fully extended. In no case do rated
capacities exceed 85% of tipping.

projection of axis of rotation

2. Radius of load is the horizontal distance from a
tackle with load applied.

before loading, to the center of vertical hoist line or

3. At radii where no ratings are shown on the char, operation is not intended,
or approved.

4. The weight of all auxiliary handling devices such as hoist blocks, hooks and
slings is considered as par of the load. .

5. Practical working loads shall be established by the user and depend on
supporting surface. wind, proper operating speeds, and in general, caretul and
competent operation.

6. When using fly section with extended booms, the main boom load chart
must not be exceeded.

7. Fly capacities are based on single line operation. Use of a two part line
VOIDS warranty.

8. With some boom combinalions maximum capacities may not be possible with
standard wire rope length.

9. With some boom combinations the boom lift cylinders may not raise the
load, however operational safety is not affected by this condition.

10. When using 32’ swing back fly, reduce the capacity over the main boom by
2,000 1bs.

11. The hydraulic power boom sections are independently operated with the
first section extending 259" and the second section extending 27'3“. Power
telescoping boom sections must be extended and retracted eqgually. The maxi-
mum load which may be telescoped is limited by hydraulic pressure, boom angle .
and boom lubrication. It is sate to attempt to telescope any. load within the
timits of the load chart.

12. Handling of personnel from the boom is not authorized except with equip-
ment installed by Pettibone Corporation, or division manufacturing the crane.

13. The winches on this crane are equipped with automatic (Fail-Safa), spring
set, hydraulic released brakes.

14. For clam-shell or concrete bucket operations, ths weight of the bucket and
load must not exceed 90% of the rated lifting capacity at chart radius.

15. Load handling devices should be kept at a minimum of 127 below the boom
point when lowering or extending boom to prevent two blocking.

16. Lilting over the front of carrier is not allowed and tan cause an unsafe con-
dition resulting in structural damage to carrier chassis.

17. Operator should be tamiliar with federal, state and local safety regulations.
The operator's failure 1o adhere to recommended safety practices may result in
serious personal injury and eguipment damage.

18. The use of cranes and all attendant devices is subject to certain hazards
that cannot be protected against by mechanical means, bul only by the exercise
of intelligence, care and common sense. It is therefore essential to have
competent and careful operators, physically and mentally fit, and lhoroughly
trained in the safe operation of cranes and all devices attached thereto.



CABLE CAPACITY (POUNDS)
NO. OF PARTS . .
OF LINE %" - 6x19 - IWRC
1 16,000 C )
P) 30,000 -
3 44,000
a 58,000
STANDARD 5. 72,000
HEAVY-DUTY
HOOK BLOCK 6 85,000
WEIGHT 614 LBS. 7 100,000
. - 8 100,000

155
150
145
140
135
130
125
120
115
110
‘105
100

LIFTING AREAS
ON CQUTRIGGERS

OVER FRONT
NO LIFTS

G FRONT
OUTRIGGERS

OVER REAR

NOTE: Boom crossing heavy dashed line (centerline of
front outriggers) is considered over-the-front.

WARNING: No over-the-front lifting recommended.

100 90 80 70 60 50 40 30 20 10 ¢
ROTATION

PETTIBONE CORPORATION

SOLD AND SERVICED BY

P-2238  Printed in U.S.A
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OPERATING PROCEDURES

INTRODUCTION

Before starting this crane, familiarize yourself with the
controls, instrument panel, shifting diagrams, and most of all
the contents of this manual. This will help to insure that proper
operating procedures are followed and that good driving habits
are achieved.

The manner in which the carrier is operated and cared for during
the first 100 working hours will determine its future life, its
freedom drom unnecessary troubles and its overall operation. This
duty of the operator placed in charge of this unit is to strictly
adhere to the instructions received when the crane is delivered
and also to the contents of this manual.

Proper lubrication and maintenance are essential for satis- :
factory performance of this crane. Follow fhe lubrication information
noted in this manual.

The vehicle you are about to drive in not just a truck, but a
piece of construction equipment. In its design the manufacturer
has included a power unit, braking system and frame construction,
all of which are heavier and more powerful than the average nichway
vehicle and in order to obtain satisfactery results the operator
must understand the following instructions:

1. Check the level of the engine oil, radiator water, nydraulic
0il and battery electrolite. If the engine or hydraulic
0il are low, it should be topped off using the lubricant
shown in the "Lubrication Chart'" affixed to the operator's

cab window. (Caution - the radiator has a 7 PSI pressure
cap. If the radiator is hot, use extreme caution in removing
the cap.) :

2. Check the tightness of the ‘wheel clamps using the wrench
and lever supplied in the cab. Nuts should be firm, but
do not over-tighten. This could damage the clamps and nuts.

3. Check the "free play" of the clutch pedal. This should ke
approximately 1" prior to engaging the clutch. If the clutch
has lost its adjustment, reguest service or adjust clutch
linkage as per the instruction manual before further use.

PRE~STARTING INSTRUCTIONS

Before starting the engine in this crane the following pre-
cautions must be taken.

1. Check. the gearshift to insure-that it is in the "Neutral"
position. The neutral position will bel indicated by a
red light appearing on the dash panel when the ignition key
i{s switched to the "On" position. B
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2. The hydraulic selector valve should be on "Power Steering".

3. The engine brake switch, which is located in the dash
panel should be in the "Off" position. *

4., The emergency brakes should be in the "On'" position.

5. The brake lock should be in the "Off" position.

STARTING THE ENGINE

Depress the accelerator pedal and start the engine. Check to
insure that the oil pressure gauge registers 60 tc 80 P3I oil
pressure. If the gauge does not show a pressure fuild up within a
few seconds, '"Shut Down" the engine immediately and request service.

After engine has started, run engine at 800/700C R.P.M. until
the air pressure gauge registers 125 to 130 PSI. Do not attempt
to move carrier until the correct pressure 1ls obtained, because
the cmergency brakes cannot be released.

DRIVING THE VEHICLE

Depress the clutch, release the "Emergency Brakes", engage
1st gear (Red Light Out) and move the vehicle smoothly raising the
erigine speed on the road before making the next gear change. The
clukch should be fully depressed when making a gear changeland the
"Joukle De-Clutch!” method should be used for both Up"othL and down-
shift. When operating vehicles fit* s, wikh “ALP Shiftvw, it 15 nec-
essary to hesitate in neutral and insure that the red light comes
on as you pass through the gate. ‘

The Auxiliary Transmission or 'Range Shift' 1s normally in
three or four ratios for operating on flat level ground; it is
recommended to start in'Intermediate!' or 2nd, Low. After the vehicle
is rolling lt is then possible to shift to ”Hﬂch Range" or "Over-
drive'". NOTE When operating on steep hills or "Off Highway"
shift into 'Low -Range" to permit better control of the vehicle and
the Noad.

RUNNING TEMPERATURES AND PRESSURES

For normal operation, the engine, brakes, and accessory
reading should be as follows: :

"1, Engine water temperature. . . « . .« . . . . .175/185 Degrees
2. Engine 0il Pressure. . . . - - - + « « » » « 60/80 PSI

3. Air PressuUre. « « « o« o o« « o o« o o « « « - 100/130 PSI-
(Below 80 PBSI)
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AIR. BRAKE SYSTEM

IMPORTANT: For all tests, check dash gauge with a test gauge

1'

known to be accurate.

Drain Reservoirs - Open ‘drain cocks on each reservoir and
any filter used in system. Close drain cocks after

2ll devices have been completely drained of all con-
densation (preferabley overnight).

Check Brake Chamber Push Rod Travel - Adjust at slack
adjuster if stroke is excessive.

Check Stop Light Switch - With no alr pressure in the
system, start engine and apply brake pedal or treadle
and observe dash gauge pressure when top light lights.
Stop light should normally light when dash gauge
registers approximately 5 P53I. Release brakes.

Check Low Pressure Indicator - Run engine, continuing
pressure build-up. Low pressure indicator buzzer must
sound or warning light must remain lighted until dash
gauge pressure reached approximately 65 PSI when warning
buzzer must top sounding or warning light must go out.

Pressure Build-Up Test -~ Run engine at fast idle:
Time required to ralse air pressure from 50 to S0
pounds will vary with different vehicles but should
not exceed 5 minutes. Average is about 1)} minutes.
Check operation of safety valve.

Governor Setting Test - Run engine. Governcr should cut
out, stopping further compression, at maximum pressure
setting. Reduce air pressure by series of brake ap-
plications. Governcr should cut in resuming compression
at minimum pressure setting.

Leakage Tests - Run engine until governor cuts out.

Stop engine. Wait until air pressure stabilizes. With
brakes released, dash gauge pressure drop should not.
exceed 2 pounds per minute for single venicles. Make a
full brake application and allow pressure to stabilize.
Pressure drop should not exceed 3 pounds per minute for
single vehicles or 4 pounds per minute for combination
vehicles. Check system connections and applicable units
if leakage in either test is excessive.

Operating Tests - Connect accurate test gauge in brake
valve delivery line or service line outlef on vehicles
with trailer connections. Fully charge alr brake system.
Depress brake pedal or treadle fully. Test gauge pressure
should approximately equal dash gauge pressure. (Some
vehicles have pedal or treadle stop arragnement to

.
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prevent full brake valve delivery pressure; do not
alter this unless higher delivery pressure is re-
quired to increase brake effectiveness.) Hold pedal
or treadle at several different positions; delivery
should vary rapidly in accordance with changes in
pedal or treadle positions, and air shculd release to
0 PSI with same speed. :

Check for quick application and release of all brakes

at each wheel.

The following tests will vary depending upon the type

of tractor protection valve on the vehicle. Determine
type of tractor protection equipment before proceeding

with the following tests.

@

@



