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A WARNING! A

Improper operation of this machine may result in injury or death. Before operating this machine study the
following SAFETY RULES and read this manual thoroughly.

Look for this symbol which points out important safety precautions. It means ATTENTION! BECOME
ALERT! YOUR SAFETY 1S INVOLVED!

SAFETY PRECAUTIONS

Never smoke while refueling, servicing the fuel
system, or working with batteries.

Always use a non-flammable sclvent for clean-
ing component parts. Do not use gasoline or
other flammable substances.

Storage batteries give off highly explosive hy-
drogen gas when being charged. Keep sparks
and open flames away from them.

If battery electrolyte contacts skin or clothing,
flush immediately and thoroughly with water.

Whenever servicing the machine, always tag
mark the ignition switch to alert other aper-
ators and prevent accidental start-ups.

Keep hands, feet, and loose clothing away
from belts, pulleys and drive shafts when en-
gine is running.

Keep working area as clean as possible at all
times. To prevent slips and falls, wipe up oil
spills immediately.

When working on the hydraulic system, he
sure to relieve all pressure in the lines by work-
ing the controls back and forth several times
before removing component.

Always deflate tires before removing them
from the machine for servicing. Tires can come
apart with an explosive force if not handled
properly.

When servicing the cooling system, be sure to
relieve pressure in the system by carefully
turning the radiator cap to its first position
before removing it completely.

Wear praper safety equipment. Do not wear
loose fitting clothing that may hecome en-
tangled in machinery or will encumber your
movement.

Store taols, oil cans, replacement items, etc.
in tool box or designated storage area. Do not
allow these items to lie loose in the cab or on
platforms.

Have both hands free when climbing ladders.
Carry tools or equipment in pockets or on
belt or carry articles up on hand line.

Always shut down the engine while refueling
the machine.

Face ladder when ascending or descending.
Keep platforms and ladders free from grease or
oil. Keep soles of your shoes clean.

Keep fire extinguishers and first aid kit handy
and know how to use them.

De-energize all controls and circuits before
working on the electrical system. Place tags
marked, ““Controls de-energized because main-
tenance is being performed — Do not re-ener-
gize”’, on all controls and switch boxes.

Never grease, oif or perform maintenance with
the engine running unless so instructed in this
service manual.

Report defective ladders or walkway to the
apprapriate authority.

To prevent eye injuries wear safety glasses
when servicing this machine,

Courtesy of CraneMarket.com
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Figure 1, TRAVELIFT Nomenclature
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INTRODUCTION

INTRODUCTION

GENERAL

This manual is a guide for maintaining and servicing
the DROTT 500AIl and 650A1 TRAVELIFTS. All
components and functions are thoroughly covered.
For engine service, refer to the Manufacturer’s
manual.

This manual is divided into five sections: Introduc-
tion, Scheduled Preventive Maintenance, Service,
Troubleshooting, and Component Disassembly and
Repair. Torque values and hydraulic and electrical
schematics are presented in the rear of the manual.

Directional Reference

All directional references are given in relation to
the operator’s seat. LEFT is to the operator’s left,
RIGHT is to the operator’s right,

Parts and Service

When writing or calling the Dealer or Manufac-
turer for parts or service, always refer to the model
and serial number of the machine as well as the
part name and location.

DESCRIPTION

The basic nomenclature for the TRAVELIFT is
shown in Figure 1. The functional flow diagrams
for the 500AlI TRAVELIFT and the 650AI
TRAVELIFT are shown in Figures 2 and 3, re-
spectively. Although operation of the two systems
is virtually identical, for purposes of clarity, each is
discussed separately below.

500AI Travelift

As is shown in Figure 2, the hydraulic system en-
compasses four basic operations: drive, steer, hoist
and traverse. All power to perform these opera-
tions is supplied by the engine. Engine power is
converted to hydraulic energy by the two main
pumps located at the rear of the engine and by a
single pump located ahead of the engine. The two
main pumps feed both main control valve banks,
which direct fiuid to the proper drive motor, haist
motor, or traverse motor.

The traverse motor is coupled directly to the
traverse gearbox which is connected by a drum and
cable to the trolley. Operation of the individual

traverse motors is accomplished by the operator
through selection of the appropriate control valve
and actuation of the pumps. It is important to note
that the speed of any operation is controiled by
the pumps — not the valves.

Hoist operation is accomplished in a similar man-
ner, except that the hydraulic fluid is directed to
the hoist counterbalance circuits enroute to the
hoist motors. The function of the counterbalance
circuit is to provide controlled lowering of the
load.

The hoist system is also equipped with a spring-
applied, hydraulically-released brake on the input
shaft of the hoist gearbox. This means that the
brake is applied to the input shaft at all times when
the hoist system is not operating. When the hoist
system is pressurized, hydraulic fiuid from the
hoist counterbatance circuit releases the brake.

Drive operation is again similar to the hoist and
traverse systems. Selection of the appropriate con-
trol valve and actuation of the pumps directs
hydraulic fluid to the drive mators, which converts
the energy to mechanical energy via the gearboxes.
As in the case of the hoist system, the drive gear-
box is equipped with a spring-applied, hydraulic-
released brake system. Brake release hydraulic
fluid, in this case, is supplied from the single sec-
tion gear pump located in front of the engine, via
the operator-controlled parking brake control
valve. Note that the drive gearboxes are also
equipped with a standard automotive type service
brake.

Steering is accomplished by means of doubte-acting
cylinders mechanically linked to the rear wheel
yokes. The cylinders are controlled by means of
the steering orbitrol, which receives hydraulic fluid
from the front gear pump. Supercharge pressure
for the two variable displacement pumps is taken
from the front gear pump.

650AI Travelift

As is shown in Figure 3, functional operation of
the 650A1 TRAVELIFT is essentially identical to
the 500A1 TRAVELIFT, with the exception of the
supercharge circuit. The 650A1 TRAVELIFT uses
a two-section gear pump located ahead of the
engine to supply steering hydraulic fluid and super-
charge pressure to the variable displacement
puMmpPs.

5
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PREVENTIVE MAINTENANCE

SCHEDULED PREVENTIVE MAINTENANCE
INTRODUCTION

GENERAL

‘Scheduled preventive maintenance is essential to

keeping the TRAVELIFT in top operating condi-
tion. Decide from the start upon a maintenance
schedule that will best suit your particular needs.
The type of work being done, the size of loads, and
ground and weather conditions should all be taken
into consideration when establishing a schedule.

Use the engine hourmeter along with a calendar
and checklist to ensure that all recommended
maintenance is performed at the prescribed inter-
vals. Recommendations contained in this manual
are based upon average operating conditions, and
should be considered as MINIMUM maintenance
requirements for the TRAVELIFT.

Depart from recommended intervals only when
conditions warrant shortening them, or when
changes in ambient temperature require it. Recom-
mended intervals should be shortened whenever
the machine is operated under extreme conditions,
such as on a dusty job site, in extreme heat or cold,
under intermittent operation or with extremely
heavy loads.

SOUNDPROOFING INSULATION

Care must be taken when cleaning the cab interiors
that have soundproofing insulation. To clean the
insulating material, use only a vacuum cleaner or
damp cloth with plain water or mild detergent
solution,

DO NOT steam clean, wash or rinse with a water
hose, etc., since only slight wetting of the insula-
tion will substantially reduce its soundproofing ca-
pabilities.

SPARK ARRESTING MUFFLER

Laws of some states or provinces may require that
this unit be equipped with a spark arrestor or spark
muffler. The state of California, as an example, is
one state which has such regulations for agricul-
tural and forestry applications, plus a regulation
for construction applications in forest-covered,
brush-covered, or grass-covered lands.

Typically, such laws and regulations require spark
arresting devices to be maintained in good working
order and typically to be attached to the exhaust
system on naturally aspirated engines (engines
without a turbo-charger).

LUBRICANT AND FLUID RECOMMENDATIONS

LUBRICANTS

It is not the policy of DROTT Manufacturing to
publish lists of approved lubricants or to guarantee
iubricant performance. The responsibility for the
quality of -any lubricant rests solely with the lubri-
cant Distributor or Manufacturer.

Throughout this manual, the statement “‘Use
(lubricant brand name) or functional equivalent’ is
used. This statement does not constitute an uncon-
ditional guarantee of the performance of the brand
of oil mentioned; it is intended only as a guide as
to the type of lubricant recommended for a given

application.

HYDRAULIC OIL
500A1 Travelift

DROTT DHF Fluid is recommended for year-
round use in the hydraulic system; or as an alter-
nate, use SAE 10W (system temperatures 0° to
180°F —18° to 82°C), SAE 20-20W (system tem-
peratures 50° to 210°F or 10° to 99°C), and SAE
5W or SAE BW-20 {arctic conditions).

The viscosity of the oil at start-up should not ex-
ceed 4000 SSU or drop below 80 SSU for sus-

tained high temperature operation. The optimum
operating conditions are between 80 SSU and 180
SSU. The viscosity index should not be less than
90 (for this service).

Under arctic conditions the use of an auxiliary
heater, a warm-up period avoiding high speed oper-
ation of hydraulic components until the system is
warm, and the use of SAE BW or SAE 5W-20 oils
may be necessary, provided the viscosity require-
ments sustained high temperature operation are not
exceeded at maximum temperatures. See paragraph

on viscosity.

650AI Travelift

For later models of the 650A1 TRAVELIFT, Drott
recommends type “F'" automatic transmission fluid
for all year service in the hydraulic system. It hasa.
viscosity of 3200 SUS at 0°F, (—18°C) and 57.2
SUS at 210°, (99°C) with an operating range be-
tween —156° to 200°F, (—26°C to 93°C). Type
“F' fiuid is used for initial Drott factory testing of
these units, |t is imperative that any fluid added is
compatible with type “F"”. if entire hydraulic
system is drained, refill with an equivalent fluid
which meets Drott's requirements.

7
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PREVENTIVE MAINTENANCE
COMPONENT CAPACITIES

Component/System Capacity Lubricant/Fluid
Fuel Tank 35 Gallpns Refer to engine Manufacturer’s
. (132 liters}
Engine Cooling System International UC-263 Gasoline Above 32°F (0°C)
9 Gallons (34 liters) Distilled water with rust

inhibitor. Below 32°F (0°C)

Ford 361 Gasoline Anti-freeze solution.

8-1/4 Gallons (31.2 liters)

GMC 3-53 Diesel
7 Gallons (26.5 liters)

GMC 4-53 Diesel
7-1/4 Gallons (26.7 liters)

Engine Crankcase International UC-263 Gascline Refer to engine Manufacturer’s
8 Quarts (7.6 liters)* Manual.

Ford 361 Gasoline

8 Quarts (7.6 liters)*

GMC 3-53 Diesel

10-1/2 Quarts (9.9 liters)**

GMC 4-53 Diesel
10-1/2 Quarts (9.9 liters) * *

Hydraulic Reservoir 18 Gal'ons Refer to “"HYDRAULIC _
{68 liters) SYSTEM” section for hydraulic
~ oil recommendations.
Complete Hydraulic System 35-50 Gallons Refer to “HYDRAULIC
depending on unit length and SYSTEM" section for hydraulic
height (132-189 liters) oil recommendations. S
Pump Drive Transmission 4.5 Quarts (4.25 liters) E.P. 80-90 Gear Lube
Drive Gearbox 4 Quarts {3.8 liters) SAE No. 30 Oil
Hoist Gearbox 4 Quarts {3.8 liters) SAE No. 3¢ 0il
Traverse Gearbox , 1 Quart (.9 liters) SAE No. 140-5 Gear Lube
Master Brake Cylinder Type A" Brake Fluid must meet
3 or exceed SAE Spec. J1703C
| Lube Fittings Lithium Base E.P. No. 2 Grease |
| *Add 1 quart (.9463 L) for filter. **Add 2 quarts (1.89 L) for filter. |

HYDRAULIC SYSTEM OPERATING PRESSURES

Valve/Circuit 500Al 650Al
Supercharge 85 PS| +25 (590 kPa +170) 125 PSI * (8625 kPa +170)
Servo Contro!l 300 PSI +25 (2070 kPa £170) 250 PS| +25 (1725 kPa £170)
Steering Valve 2000 PSI +50 (13800 kPa +345) 2000 PS| +50 (13800 kPa +345)
Main Relief Valve 2750 PS1 +50 (18975 «Pa +345) 2750 PSI £50 (18975 kPa +345)

ENGINE STALL CHART

Low Idle Max, No. Load Max. Loaded
500Al1 '
I.H.C. UC-263 Gasoline 800 rpm 2600 rpm 2400 rpm
Detroit Diesel 3-63 Diesel 800 rpm 2700 rpm 2525 rpm
650A1
Ford 3671 V8 Gascline 800 rpm 2600 rpm 2450 rpm
Detroit Diesel 4-53 Diesel 800 rpm 2600 rpm 2450 rpm

Courtesy of CraneMarket.com
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PREVENTIVE MAINTENANCE

MAINTENANCE SCHEDULE CHART

RUN-IN 10 HOURS
Engineoiland filters ... ... ... i See engine Manufacturer’s handbook
Hydraulic oil filters ... ... .. . i ittt Change after 10 hours

DAILY OR EVERY 10 HOURS
(Pre-operational and Post-operational Checks)

[T 1= 1o ) N T T Check coolant level
(07 1o 1: ¢ =< NN A Check for cleanliness
Hydraulicfilters . . ... i it it iin i erneraa e Check element condition on Visual Indicators
HydrauliC reservair . . oo v vi e e et ie e i e i e e i s i e s s aeans Check for proper fluid level

Greaseall Fittings . ... vvtiiinnnnniionronmaneieaiieananaassnsy Refer to Maintenance Schedule

Hoist and drivechains .....covevvrmenecnnennn. R Check tension
Clean with non-flammable solvent and oil with SAE No. 10 motor oil

When operating in dusty environment, clean daily with non-flammable solvent but do not lubricate

Battery electrolyte . ... ..o o . i i e e e Check specific gravity
Radiator coolant . ........ ... .. i i i Check specific gravity
Hoistand traversecables ... ... ... ..ttt innnensnenns Inspect for wear, broken strands, etc.
Hoistcable ... ..o e it Clean and lubricate with SAE No. 10 motor oil
Traverse Calle . . . oot oo eeeeeneseenanseannaeeeeenanseeeessss...Check tension. Do not lubricate
B 1T = U e Check for proper inflation, general condition

MONTHLY OR EVERY 250 HOURS

Engineair filterelement . . _ ... ... .. ... i e Remove and clean. Change every 5th time
Pump drive transmission . .. . oo v ve s v e i e i e enie i fta e aa iy Check oil level
DTV =Y g v o . SRR R Check oil level
Hoistgearbox .. ... ... it ottt et it e v e e ettt Check oil level
Traverse gearbOX . ... ittt it i e i e e Check oil level

" Service brake master cylinder .. ... i i i i i e s Check fluid level
Structural members . ....... .. i i Inspect for damage, corrosion, distortion, and loose nuts
and bolts

EVERY 2 MONTHS OR 500 HOURS

Drive brake . v vt e i it it era et e e Check for condition, adjust
Hydraulic oil filters ............... e ettt ittt e e e Replace elements
Wireropesheaves .. .. .ot e e i e iiennaesssssnnsnns ... Inspect for corrugations, pinching grooves
Hoist mechanism . ....cciinen e riininnananons Remove haist motor and check motor shaft for wear

Remove hoist brake and internal/external splined coupling
Inspect brake dlscs for wear. Check both spline and linings
Inspect splined coupling for wear

Check both internal and external splines

With brake removed, check transmission input shaft for wear

SEMI-ANNUALLY OR EVERY 1500 HOURS

Pump drive transmission . .. .. T T Change oil
D LR =T o o3 A AR Change oil
Hoist gearbox . ... ... R R R R Change oil
Traverse gearboX ... ... iciiiiinintraratirrraa st e .. Change oil
Hydraulic SYSTemM .. ivveiivseetnsnreenaneearoaaassniraessasansnsassasatasoess Drain and refill
Hydraulic tank outletscreen ...........cc.ciieiiiiirrariiinannannns PN Remove and clean

9
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PREVENTIVE MAINTENANCE

Figure 4. Service Points
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PREVENTIVE MAINTENANCE

1.

10.

SERVICE CHART

. ENGINE OIL AND FILTERS — (Run-in 10

hours} — See Engine Manual.

ENGINE AIR FILTER ELEMENT — (Month-
ly or 260 hours) — Remove and clean. Change
every bth time.

RADIATOR — (Daily or 10 hours} — Check
coolant level. Check specific gravity weekly or
50 hours. Drain and flush system every six
months or 1500 hours.

PUMP DRIVE TRANSMISSION — (Monthly
or 250 hours) — Check oil level. Change oil
every six months or 1500 hours.

DRIVE GEARBOX — {Monthly or 250 hours)
— Check oil level. Change oil every six months
or 1500 hours.

HOIST GEARBOX — {(Monthly or 250 hours)
— Check ¢il level. Change oil every six months
or 1500 hours.

. TRAVERSE GEARBOX — (Monthily or 250

hours) — Check oil level. Change oil every six
manths or 1500 hours.

HOIST AND DRIVE CHAINS — (Weekly or
B0 hours) — Check tension. Clean with non-
flammable solvent and oil with SAE No. 10
motor oil. In dusty environment, clean daily
but do not lubricate.

HOIST MECHANISM — (Every 2 months or
500 hours) — Remove hoist motor and check
motor shaft for wear. Remove hoist brake and
internal/external splined coupling. .Inspect
brake discs and both internat and external
splines for wear. With brake removed, check
transmission input shaft for wear.

DRIVE BRAKE — (Every 2 months or 500
hours) — Check for condition, adjust.

HYDRAULIC OIL FILTERS — (Run-in 10
hours} — Change after 10 hours. Check ele-

12.

3.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ment condition on Visual Indicators daily or
10 hours. Replace elements every two months
or 500 hours.

HYDRAULIC RESERVOIR — (Daily or 10
hours) — Check for proper fluid level.

HYDRAULIC SYSTEM — (Every six months
or 1600 hours}) — Drain and refill.

HYDRAULIC TANK OUTLET SCREEN —
(Every six months or 1500 hours) — Remove
and clean.

PRESSURE GUN FITTINGS — (Weekly or 50
hours} — Use Lithium Base EP No. 2 grease.

SERVICE BRAKE MASTER CYLINDER —
(Every month or 250 hour ) — Check fluid
level.

HOIST CABLE — (Weekly or 50 hours) — In-
spect for wear, broken strands, etc. Clean and
lubricate with SAE No. 10 motor oil.

TRAVERSE CABLE — (Weekly or 50 hours)
— Inspect for wear, broken strands, etc. Check
tension. Do not lubricate,

WIRE ROPE SHEAVES — (Every two months
or 500 hours) — Inspect for corrugations,
pinching grooves.

STRUCTURAL MEMBERS - (Month!y or
250 hours) — Inspect for damage, corrosion,

distortion, and loose nuts and bolts.

BATTERY — {(Weekly or 50 hours} Check
electrolyte specific gravity and level, fill. Clean
post periodically.

TIRES — (Weekly or 50 hours) — Check pres-
sures. Keep inflated to 95 psi.

CAB AREA (Daily or 10 hours) — Check for
cleanliness.

1
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PREVENTIVE MAINTENANCE

The following list of lubrication points is provided = TRAVELIFT which require lubrication. Lubricate
to serve as a guide to the location of the various  all grease fittings on the machine weekly or every
grease fittings, and other areas which require lubri- 500 hours, whichever occurs first, Use LITHIUM
cation. Use the list in canjunction with above illus- BASE EP NO. 2 grease for lubricating purposes.
tration to locate the points on your particular

No. Location/Component Qty. | No. Location/Component Qty.
Operator’s Cab — Levers and Pedals 6 5 Steering Linkage 12
2 Rear of Operator’s Cab — Bellcranks 6 6 Hoist Drum, Hoist Drive and Idler
Engine Compartment Sprocket Shatts
Throttle Compartment 1 (Front and Rear) 10
Main Pump Linkage 2 7 Traverse Drum Shafts
Power Steering Pump Drive Shaft 2 (Front and Rear) 8
4 Wheels — Pitlow Block Bearings 8 Hoist Block and
(500A1) 8 Trolley Sheaves 37

Figure 4A. Lubrication Fitting Location Guide
12
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MECHANICAL SYSTEM

GENERAL

The mechanical system consists of all components
and elements not hydraulically or electrically oper-
ated, and inciudes the engine and pump drive trans-
mission, gear boxes, drive chains and sprockets, ser-
vice brakes, tires, wire ropes and sheaves.

ENGINE

With the exceptions of the engine cooling system
and the engine air breather system, all engine main-
tenance is covered in a separate engine manual
which accompanies each machine. Refer to the en-
gine manual specifications, maintenance tune-ups
and governor adjustments.

For major servicing and overhaul, contact your
nearest engine distributor.

Engine Cooling System

The entire cooling system should be inspected reg-
ularly and serviced at prescribed intervals. The
TRAVELIFT cooling system is filled with a per-
manent type antifreeze solution of 1/2 water and
1/2 ethylene glycol base when shipped from the
factory. Any high boiling point type antifreeze is
suitable. However, sealant type antifreeze should
be avoided.

NOTE: Antifreeze with sealer additives is not
recommended for use with the Detroit Diesel
engine due to piugging problems which can
develop throughout the cooling system.

A non-chromate type inhibitor is recommended for
use with either water or the ethylene glycol base
solution to retard rust and scale buildup within the
cooling system. Borates, nitrates and nitrites are
acceptable corrosion inhibitors. Do not use chro-
mates or soluble oil as corrosion inhibitors.

All corrosion inhibitors dissipate under normal
operating conditions and should therefore be re-
plenished at approximately 500 hour intervals.
Check radiator coolant level daily. Coolant level
should be within 2" of the top of the filler neck.

WARNING: When checking cool-

ant level, remove cap slowly to re-
lieve pressure within the system.

If coolant is consistently low, check for leaks in the
radiator or connecting hoses. Clean radiator fins at
least once a week, using compressed air. Check fan
belts for fray, proper tension and alignment. Be
sure radiator cap and thermostats are functioning

properly.

Drain and flush cooling system twice a year, prefer-
ably in the spring and fall. Use the foliowing pro-
cedure:

1. Open radiator petcock or remove lower hose
and allow the system to drain completely.

2. Close petcock and refill system with water.

IMPORTANT: If engine is hot, refill slowly to
prevent rapid cooling and distortion of engine
castings.

3. Run engine for approximately 15 minutes to
circulate water throughout the system and again
drain system completely.

4. Refill with recommended coolant, and operate
engine for several minutes to circulate the cool-
ant. Recheck cooclant level.

For further information on thermostat replace-
ment and cooling system maintenance, refer to the

engine manual.

Engine Air Breather System

The air cleaner is designed to supply an adequate
amount of clean air for engine operation. Loose
connections, damaged hoses or a clogged filter ele-
ment defeat the purpose of the air cleaner and can
result in extensive wear on the engine.

Remove filter element every two weeks or every
100 hours, and clean as instructed below. Check
dust accumulation in air cleaner dust tube weekly,
or under extremely dusty conditions, at shorter in-
tervals. An over-abundance of dust in the collector
tube indicates a need for additional service.

13
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The air cleaner element should be replaced after
five cleanings or every 500 hours, whichever occurs
first.

NOTE: The engine should never be operated
without an element in the air cleaner, or with
the dust collector tube removed.

To service the element or air cleaner, refer to Fig-
ure 5 and proceed as follows:

1. Remove and wash intake cap, and dry with
compressed air.

2. Unscrew element lock nut and remove filter ele-
ment. Clean inside of element housing with
damp cloth,

3. Clean the element either by tapping it against
the palm of the hand and blowing from inside
out with compressed air, or by rinsing it in a
solution of non-sudsing detergent (do not use
hot water) and then shaking out excess solution
and letting it dry.

NOTE: To speed drying process, insert damp
element into housing and run engine (away
from dust) for about ten minutes,

4. Inspect the element by holding a lighted bulb
inside the element. Weak spots may be detected
by noting where light shows through with more
intensity. 1f weak spots are apparent, replace
the element.

BODY

AIR INTAKE

3

TT—DUST COLLECTOR

Figure 5. Engine Air Cleaner

14

Engine Performance Check

Engine performance affects the performance of the
entire machine. Proper throttle linkage adjustment
is essential to obtain the recommended range of
engine rpm as shown in the engine stall chart. Max-
imum governed rpm is determined by running en-
gine at full throttle under minimum load condi-
tions {all controls in neutral).

NOTE: The engine and hydraulic oil should
be warmed to operating temperature before
any performance checks are made.

To check engine rpm, use a strob-tachometer
aimed at a chalk mark on the engine crankshaft
pulley. Make sure that the RED wire of the strob-
tachometer is connected to the POSITIVE (+) or
“hot” terminal from the battery, and the BLACK
wire to the NEGATIVE (-} or ““ground”’ terminal
of the battery. Aim the timing light at chalk mark
on engine crankshaft pulley, then adjust strob-
tachometer until timing light “‘stops’* chalk mark.
Read tachometer.

NOTE: If throttle linkage is suspected mal-
. function, disconnect the linkage and work en-
gine governor lever by hand. Check -engine
speeds obtained in this manner against speeds
obtained with throttle linkage connected.

PUMP DRIVE TRANSMISSION

The pump drive transmission is located directly be-
hind the engine (see Figure 6 and 7). The function
of this unit is to convert engine power into hydrau-
lic energy by driving the two main pumps.

Check the transmission oil level every 250 hours or
every month, whichever occurs first. Replenish
with EP-90 oil as required.

Drain and refill the transmission every 1500 hours
or six months, whichever occurs first. Check for
metal particles or discofered oil, which indicates
excessive parts wear and overheating.

GEARBOXES

The gearboxes convert hydraulic energy into
mechanical energy to operate the drive, hoist and
traverse mechanisms. Except for their output
shafts, the drive and hoist gear boxes are identical.
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VARIABLE

- VARIABLE
DISPLACEMENT &
PUMPS

Figure 7. Pump Drive Transmission (650A1)

Drive Gearbox

The drive gearboxes are mounted on the left and
right steering yokes {Figure 8). Service the gearbox
as follows:

1.

Check oil level of gearbox every 250 hours or
every month, whichever occurs first. Fill, check
and drain plugs are indicated in \Figure 8. Re-
plenish with No. 30 motor oil as required.

Drain and refill gearbox every 1500 hours or six
months, whichever occurs first. Check for metal
particles or discolared oil, which would indicate
the need for service.

SERVICE

Figure 8. Drive Gearbox

Hoist Gearbox

The hoist gearboxes are located on the top beams
{(Figure 9). Service the gearbox as follows:

CAUTION: Before working on the
hoist mechanism, unload the

hoisting system by lowering the
hoist block until it rests on a suit-.
able support.

Check the level of lubricating oil every 250
hours or aone month, whichever occurs first.
Replenish with No. 30 motor oil, as reguired.

Drain and refill the gearbox every 1500 hours
or six months, whichever occurs first. Check for
metal particles or discolored oil which indicate
the need for further service.

Remove the hoist motor every 500 hours and
check shaft for wear. Because of constant use
and stress of loads, motor shaft failure will be
alleviated by a periodic check of the shaft for
wear, proper fit, etc.

15
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Figure 9. Hoist Gearbox “’Earlier Models Only”

Traverse Gearbox

The traverse gearboxes are located on the :top
beams (Figure 10}. Service the gearhoxes as fol-
lows:

1. Check the level of oil every 250 hours or one
month, whichever occurs first. Add No. 140-5
worm gear lube if needed.

2. Drain and refill the gearbox every 1500 hours
or six months, whichever occurs first. Check for
metal particles or discolored oil which would
indicate a need for service.

Figure 10. Traverse Gearbox
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DRIVE CHAINS AND SPROCKETS

The drive chains and sprockets are the mechanical
linkage between the drive gearbox and wheels, and
should be serviced regularly as described below.,

Drive Chain

To ensure proper operation and maximum wear
life, the drive chain must bé correctly aligned,
should have proper tension (Figure 11), and should
be lubricated at regular intervals.

Caked lubricants, trapped dirt and grit must be re-
moved periodically to assure maximum sprocket
and chain life. When necessary, remove chain and
wash it and sprockets in non-flammable solvent.
When removal is impractical, use a swab or brush,
brush dry. Allow cleaning fluid to drain off and
evaporate. |f available, steam clean chains and
sprockets. After cleaning, check chains and sprock-
ets for signs of wear, and corrosion.

After chains and sprockets have been cleaned thor-
oughly, soak chain in SAE 40 oil to restore lubri-
cating film to chain moving parts. If removal is
impractical, apply oil with swab, brush or oil can.
Allow excess oil to drain off before using TRA-
VELIFT. When operating in dusty conditions clean
drive chains daily, then lubricate sparingly with
light machine oil.

NOTE: Heavy oil applied to the outside of
the chain may not reach working parts and
will only catch grit when operating under
dusty or dirty conditions.

Tighten drive chain for zero slack, without exces-
sive tightness. This provides positive drive action
when reversing TRAVELIFT direction. Adjust
clevis bolt {Figure 9) at lower end of drive gearbox
to achieve proper chain tension.

Drive Sprockets

Drive sprockets {Figure 12) should be inspected
regularly for wear and proper alignment. Never run
new chain over sprockets with worn or hooked
teeth. Worn chains should never be used on new
sprockets. Sprocket pitch and chain pitch are af-
fected by wear. Inspect sprockets as follows:

1. Check chain and sprocket to determine each has
the same pitch.

2. Check that sprocket shafts are level and parallel.

3. Check that sprockets are mounted squarely and
securely on their shafts.
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SERVICE BRAKES

The TRAVELIFT is equipped with a standard au-
tomotive-type service brake to permit braking dur-
ing drive operation. The service brake is operated
by the foot pedal located on the cab floor to the
left of the steering column. The master cylinder
(Figure 13}, located under the operator’s cab floor,
when actuated by the foot pedal supplies hydraulic
fluid under pressure to the brake cylinders on the
brake housings. Note that the hydraulic system
ZERO SLACK ADJ. used for the service brakes is independent of the
main hydraulic system.

Figure 11. Drive Chain Adjustment

BRAKE
MASTER
CYLINDER

e s STEERING
ORBITRAL

Figure 13. Service Brake Master Cylinder

WORN SPROCKET TEETH

Service Brake Pedal Adjustment

The service brake pedal should be adjusted to ap-
proximately 2 inches (5.08 cm) of free movement
at the tread portion of the pedal before the pres-
sure stroke begins. This free-movement allows the
master cylinder piston and cup to return and un-
cover the compensating port thereby allowing the

: brakes to fully release. Second, it allows for fluid
expansion caused by heat, which may otherwise
cause self-application of the brake.

Bleeding the Brake System

It is necessary to bleed the brake system whenever
the brake line is removed and reconnected to the
master cylinder or brake stave cylinder, The system
is bled at the bleed fitting on the brake slave cylin-

UNWORN SPROCKET TEETH der. Bleed brake system as follows:

1. Thoroughly clean around the bleed fitting in
the brake slave cylinder, and around the brake

Figure 12. Drive Sprockets master cylinder filler cap.
17
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2. Be sure master cylinder reservoir is full of clean
fluid that is free of air bubbles.

3. Slip a hose over the end of the bleed fitting on
the slave cylinder. Submerge the other end in a
glass jar partly filled with brake fluid, so that air
bubbles escaping from hydraulic system can be
seen.

4. Open bleed fitting on slave cylinder and slowly
depress brake pedal.

5. When pedal is all the way down, close bleed
fitting.

6. Check master cylinder for fluid level and fill if
necessary.

7. Repeat Steps 4, 5 and 6 until air is removed
from brake system. Remove bieed hose.

8. Fill master cylinder reservoir with clean fluid to
within 3/4" of top. Replace cap.

NOTE: Keep reservoir at least half full when
bleeding system. If reservoir is drained during
bleeding, air will again enter the system, re-
quiring re-bleeding.

Master Cylinder

If the brake pedal descends slowly to the end of its
stroke when pushed hard, without visible external
leakage, check for a worn cup in the master cylin-
der. Refer to the Troubleshacoting Section of this
manual for other malfunctions concerning the
master cylinder.

TIRES

Tires should be checked for wear, cuts or other
damage that may fead to tire failure at regular in-
tervals. The recommended tire pressure is 95 psi
{653 kPa).

WIRE ROPES AND SHEAVES
Wire Rope Inspection

All wire ropes should be inspected over their entire
length at least once each week. The object of this
inspection is to determine the degree of deteriora-
tion at the worst rope lay. A rope lay is that length
of rope in which one strand makes a complete rev-
olution about the core. In general, the time for
rope removal is indicated by a marked reduction in
rope diameter, evidence of excessive abrasion on
the outside of the wires, broken outside wires, or
indications of severe corrosion,

18

Wire rope should be taken out of service when one
of the following conditions exist:

1. In rigging ropes, six randomly distributed
broken wires in one lay, or three broken wires
in one strand in one lay.

2. Wear of 1/3 the original diameter of outside
individual wires, bird caging or other damage
resulting in distortion of the rope structure.

3. Evidence of heat damage.

4. Reductions from nominal diameter of more
than 3/64 in. (4.76 mmj} for diameters 9/16 in.
(14.29 mm) up to and including 3/4 in. (19.05
mm). Wire rope size on the 500Al and 650Al
TRAVELIFT is 5/8 in. (15.8756 mm).

b. In standing ropes, more than two broken wires
in one lay in section beyond end connections or
more than one broken wire at one end connec-
tion (dead end plug).

Hoist Wire Rope

Wire rope, even if properly lubricated and main-
tained will eventually wear and deteriorate to a
point where it is no longer serviceable. The three
basic causes of rope deterioration are abrasion and
wear, corrosion, and fatigue, resulting from pulling,
bending, crushing or kinking forces acting upon the
rope during normal service.

While these causes cannot be eliminated, they can
be minimized to ensure longest possible safe service
{ife of the rope. Proper maintenance entails:

1. Thorough inspection at regular intervals.
2. Proper lubrication at regular intervals.

3. Proper maintenance of sheaves over which the
rope must pass.

Hoist Wire Rope Lubrication

Wire ropes, unless otherwise ordered, usually are
internally and externally lubricated during fabrica-
tion with a material that retains its effectiveness
for long periods of time under normal service con-
ditions. The original lubrication should be replen-
ished with periodic applications of a good lubricant
for maximum protection to the rope and sheaves
and to get the most efficient performance. The
lubricant should be thin enough to penetrate the
strands to the core, but not so thin that it will run
off the rope. Suggested methods of lubricating the
rope are as follows:

1. The rope should be clean and dry before lubri-
cation, Clean with jet of air, steam, or wire
brush. Allow rope to dry.
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2. The following are some of the simple and effec-
tive methods of applying lubrication. Use the
most convenient method.

a. Apply with narrow paint roller, paint brush
or swab or with rags or a piece of sheepskin.

b. Use leather gloves to dip dressing from buck-
et and apply to rope.

¢. Make a simple lubricating device such as a
wooden trough with a sheave mounted in
the center and at both ends. Run wire rope
over one end of sheave, through trough
under center sheave, and out over end
sheave, Hold cloth at outgoing end to wipe
off excess lubricant,

Hoist Wire Rope Sheaves

To assure maximum wire rope life, sheave grooves
must be smooth and slightly larger than the dia-
meter of the rope to prevent pinching and exces-
sive wear. Inspect sheaves every 500 hours of oper-
ation as follows:

1. Check that the sheave runs true and does not
wobble on its bearing.

. 2. Keep the groove free from roughness or burrs of
any kind.

3. Make sure the groove is larger than the wire
rope.

4. Make sure replacement sheaves have grooves
that are proper size for rope. Sheaves should be
made of material that will stand up under rope
pressure encountered.

Removing Hoist Wire Rope

Detach rope at hoist drum by removing wedge. De-
tach other end of cable by disconnecting dead end
at hoist drum. Pull wire rope over sheaves.

If the wire rope is to be unwound from a coil, the
free end of the coil should be held and the coil
rolled on the ground like a hoop. If the coil does
not rotate, the rope will be twisted as it is un-
coiled, and kinking will resuit.

Reaving Hoist Wire Rope

There is no established procedure for stringing the
hoist wire rope. However, the method most com-
monly used is to string the wire rope over the first
sheave from the drum, then running it to the drum

and securing it there (refer to Figures 14 through 17),

Bring the end of the rope through the drum, form

SERVICE

a loop and insert drum wedge. Then snug up to slot
in drum. Continue stringing wire rope over sheaves
and secure dead end to top beam.

A brief break-in period under light loads and slow
speeds will result in better spooling, more efficient
performance and longer wire rope life. Break in
rope as follows:

1. Check sheaves, drums, etc. to determine that
they are in good repair and operate properly.

2, Check that rope is firmly anchored to the
equipment.

3. After rope is attached and reaved around the
sheaves and drums, operate it with a light load
several times. Check that rope is flexing easily
over sheaves and winds correctly on the drums.

4. Gradually increase the line speed and load until
unit is operating at capacity.

5. Check for corrugations in sheave which indi-
cates that the sheave is too small or the material
in sheave is too soft.

NOTE: A sheave groove usually wears smaller,
not larger. The deeper a sheave is worn, the
more it pinches the rope and increases fric-
tion,

Traverse Wire Rope

The traverse wire rope should be kept tight enough
to prevent slippage at the traverse drum when the
trolley reaches the limit stop. |f the rope becomes
slack, slippage will occur at the traverse drum and
cause excessive drum and cable wear. If the tra-
verse wire rope is too tight, excessive drum and
sheave bearing wear will occur.

Maintenance of the traverse wire rope is essentially
identical to that described under the hoist system,
except that the traverse wire rope should NEVER
be lubricated. -

Replacing Traverse Wire Rope

To replace the traverse wire rope remove traverse
cable by disconnecting the dead ends at the
trolley and pulling rope over the drums and
idler sheave. Pass one end of wire rope over idler
sheave and attach end of rope over and around
traverse drums and attach dead end to trolley

‘ . (refer to Figures 14 through 17). Tighten dead ends
" so rope is tight and without deflection.

NOTE: Check traverse wire rope tension daily
for first week of operation after replacement,
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Figure 16. Hoist and Traverse Rigging, Dual Trolley (§00Al)
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TROLLEY TROLLEY

el

Figure 17. Hoist and Traverse Rigging, Dual Trolley (650Al)
21
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ELECTRICAL SYSTEM

INTRODUCTION

A few basic terms and facts are offered here to aid
in understanding the electrical system.

Electrical Energy — energy caused by electron flow.
Electrons are negatively-charged particles which are
attracted to positively charged particles called pro-
tons.

Amperage — rate of flow of electrons, measured in
Amps.

Voltage — the electromotive force which propels
electrons through an electrical circuit, measured in
Volts.

Electrical Resistance — any opposition to the flow
of electrons, measured in Ohms.

Important Facts: The following points should be

keptin mind when testing or analyzing an electrical

problem.

1. Current always flows from positive {+) to nega-
tive (—) or from the point of highest potential.
{Conventional Theory}.

2. All current that leaves the scurce or battery re-
turns to the source or battery.

3. In a series circuit arrangement, the electromo-
tive force (Volts) is completely used up or
dropped around the circuit, when current is
flowing. In parallel circuit arrangements, the
voltage remains constant.

4. When voltage remains constant, resistance
{Ohms) determines the current flow (amps) in
an electrical circuit. in other words, current
{DC) is directly proportional to the voltage and
inversely proportional to the resistance in a
circuit.

The electrical system is in many ways similar to the
hydraulic system. Both require a “‘pump’’ to cause
the flow which creates energy. Each requires a com-
plete circuit to bring the flow back to storage or
supply. Both require “valves’ to direct and contro!
the flow through the system. Some of these similari-
ties are shown below.

Electrical System Hydraulic System
Alternator Pump
Battery Reservoir
Switches Valves
Wires or Cables Tubes or Hases
Diodes Check Valves
Volts PSl or kPa
Amps GPMor I/m
Ohms Resistance
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TRAVELIFT ELECTRICAL SYSTEM

The TRAVELIFT electrical system is a 12 volt di-
rect current, grounded system. One or more 12
volt, 90 amp, 78 plate Batteries, connected- in par-
allel, provide power to the system. An alternator
provides current to operate system components
and recharge the batteries when the engine is run-
ning. An ammeter, wired into the system, gives a
constant reading of alternator output. Two main
wiring harnesses, engine and main frame, are used
to deliver power to all the circuits of the system.

Circuit overload protection is provided by a circuit
breaker. The circuit breaker is of the thermal type
and will reset automatically. If it fails to reset, it
must be replaced.

A charging circuit provides power for the operation
of lights, instruments and electrical accessories, as
well as to maintain a charge in the batteries. The
charging circuit consists of the alternator, voltage
requlator, batteries, ammeter and connecting wires.

The Lead-acid type batteries have three major
functions:

1. To provide a source of electrical power for
starting the engine.

2. To act as a stabilizer to the voltage in the sys-
tem.

3. To furnish current when the electrical demands
of the unit exceed the alternator output.

Precautions must be taken when working on or
around charging system components. The diodes in
the circuit are extremely sensitive and easily dam-
aged. The following precautions must be observed:

1. Avoid grounding output or field wires between
the alternator and voltage regulator. These wires
are always "hot”, regardless of whether the en-
gine is running, and grounding them can damage
alternator diodes.

2. Never reverse battery connections, and never at-
tempt to polarize an alternator. The diodes

maintain correct polarization.

3. Never operate an alternator on an “‘open’’ cir-
cuit.

4. Never disconnect batteries while the alternator
is in operation. This results in a momentary
high voitage condition and damages the diodes.
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5. If a booster battery must be used, be sure bat-
.teries are properly connected (positive to posi-
tive and negative to negative). Make sure the
alternator field connection is disconnected be-
fore connecting a booster battery.

6. Never use a charger with the batteries con-
nected, or as a booster for battery output.

7. Alternator diodes are extremely sensitive to
heat. Keep all heat sources away from the alter-
nator.

WARNING: Keep tlame and sparks
from Batteries. Never smoke near
them. The hydrogen gas generated

by batteries is extremely flam-
mable. Charge batteries in a well ventilated
area. '

A schematic of the electrical system is presented at
the rear of this manual.

BATTERIES

Check eléctrolyte level regularly. Check the level
more frequently in hot weather, especially during
long runs or shifts. Fill with distilled water to the
split ring in the bottom of the vent well. Never
overfill, since this will cause poor performance and
early failure. Clean battery tops, posts and clamps
with baking soda and flush with clear water.

IMPORTANT: Do not allow soda selution to
enter the battery,

Addition to acid is necessary if electrolyte has been
lost through leakage. Before adding acid, be sure
batteries are fully charged. Put the batteries on
charger and take hourly specific gravity readings on
each cetl. When all cells are gassing freely and three
successive hourly readings show no rise in specific
gravity, the batteries are considered charged, and
additional acid may now be added. Continue charg-
ing for another hour and again check specific gravi-
ty. Repeat this procedure until al! cells indicate a
specific gravity of 1.260 to 1.265 corrected to 80°F
(26.6°C).

NOTE: Use 1.400 strength when making
specific gravity adjustments. Acid of higher
strength will attack the plates and separators
before it has a chance to diffuse into solution.

CAUTION: Battery electrolyte is
sulphuric acid solution. Be careful

not to spill on skin, clothing, paint,
or other ohjects.

SERVICE

ALTERNATOR

Inspect slip rings and brushes periodically, or when
a malfunction is suspected. Slip rings can be in-
spected through the end frame. If dirty, clean with
400 grain or finer polishing cloth., NEVER USE
EMERY CLOTH TO CLEAN SLIP RINGS. Hold
the polishing cloth against the slip rings and turn
alternator by hand. Blow away all dust after clean-
ing. If slip rings are rough or out of round have
them replaced.

Inspect for proper V-belt tension. Make sure the
alternator rotates freely. It is recommended that
major alternator repairs be accomplished at an
automotive repair facility.

VOLTAGE REGULATOR

Inspect voltage regulator when the alternator is

checked. Make sure all connections are clean and
tight. If a malfunction is suspected, refer to “Test-
ing the Charging System”’, below.

AMMETER

Check ammeter terminals periodically for cleanli-
ness and tightness. If the ammeter is suspected of
being inaccurate, install a test ammeter in series
with it, Both ammeters should read the same.

TESTING

Diagnosing electrical problems is difficuit without
the aid of proper testing instruments. The instru-
ments most commonly used are a voltmeter, am-
meter and ohmmeter. The multimeter combines
the functions of all three. Check instruments for
performance and accuracy.

The voltmeter must always be connected in parallel
to the circuit. The ammeter should be connected in
series with the circuit. When using the ochmmeter
remember to disconnect the component from the
electrical source or remove it from the circuit.

Troubles in the charging system are generally either
an overcharged or undercharged battery. Qver-
charging is detected by excessive water usage. |If
overcharging is caused by high system voltage, light
bulbs and other accessories may begin to fail.

An undercharged battery is one that runs down, or
becomes discharged. There will be little or no wa-
ter usage in this case.

Light Load Test

To determine the electrical condition of the batter-
ies, a voltmeter capable of reading .01 volt per
scale division is required. Perform the test as fol-
lows:
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1. Be sure battery water level is correct.

X

Place a load on the batteries by holding the
start switch down for several seconds, or until
the engine starts. |f the engine starts, shut down
immediately.

3. If any cell reads lower than 1.95 volts, recharge
the battery and check the charging system for
defects. If all cells read 1.95 volts or more and
the difference between the highest and lowest
cell is less than .05 volt, the battery is good.

4. f all cells read 1.95 volts or more, and there is
a difference of .05 volt or more between the
cells, replace the battery,

5. If all celis read less than 1.95 volts, the battery
is too low to test properly. Charge the battery
and repeat the light load test. If none of the
cells come up to 1.95 volts after charging, re-
peat the charge. Batteries that do not come up
to full charge a second time should be replaced.

Voltage Regulator Checks
To test the voltage regulator, proceed as follows:

1. Place a voltmeter across the batteries.

NOTE: Batteries must be fully charged for
this test.

2. Start the engine and run at 1500 rpm or slightly
higher. Note the voltmeter reading. Voltage
should be 13.2 to 15.2 volts. If not, replace the
regulator, and check for improved battery per-
formance over a period of time.

Alternator Output Check

Make sure the batteries are sufficiently charged to
crank the engine. Then check alternator output as
follows:

1. Connect a voltmeter across the batteries.

2. Start engine and run at 1500 rpm or slightly
higher. Turn on lights and heater blower. If
voltage reading is 12.5 volts or more, alternator
is operating properly. If reading is less than 12.5
volts, it is recommended that the alternator be
repaired or replaced.

Starting System

The electric starting motor has an over-running
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clutch drive. The over-running clutch drive starters
have the solenoid mounted on the starter and have
a totally enclosed shifting mechanism.

To start the engine, a switch is used to energize the
starting motor. The switch should be released im-
mediately after the engine starts.

When the starter relay is energized, voltage from
the batteries is available to the starter to crank the

engine.
Lights and Instrumentation

Instrumentation on the TRAVELIFT consists of
the following components, located on the instru-
ment panel:

1. Ammeter — Indicates alternator output.
2. Tachometer — Indicates engine RPM.

3. Hourmeter — Indicates total engine operating
time used, along with a calendar, to plan
scheduled preventive maintenance on the ma-
chine.

4. Engine Temperature Gauge — Indicates temper-
ature of the engine coolant. Needle should
stabilize between 180-190 when engine is fully
warmed and operating,

5. Qil Pressure Gauge — Indicates engine oil pres-
sure.

6. Supercharge Pressure Gauge — Indicates super-
charge pressure in the hydraulic system.

The ammeter is connected directly across the alter-
nator and battery to measure full electrical system
current. The tachometer on the gasoline engine is
connected to the engine distributor, and to a pulse
generator on the diesel engine. The hourmeter is
connected directly across the ignition to monitor
total operating time. Engine oil pressure and tem-
perature are monitored by sending units at the en-
gine. The supercharge pressure gauge is connected
to a warning light and buzzer, which actuate when
supercharge pressure drops below specified limits.

The machine is equipped with eight operating
lights, two on each column, for night operation. In
addition there are two emergency lights and two
dash lights. The operating lights and dash lights are
operated at the light switch on the instrument
panel. The emergency lights are connected to a
separate rotating light switch, directly off the alter-
nator,

The TRAVELIFT is equipped with a warning bell
which rings whenever the machine is operating.
The bell may be disengaged by a switch in the oper-
ator’s cab.
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HYDRAULIC SYSTEM

HYDRAULIC PRINCIPLES

Hydraulics is the science of transmitting force
and/or motion through the medium of a confined
fluid. Because of its near-incompressibility, liquid
is used in the hydraulic system to make the action
instantaneous as long as the system is primed and
full of fluid. The basic hydraulic system consists
of:

a pump to make the liquid flow, and cause
maotion.

— a control valve to direct the flow of fluid.

— a motor for converting fluid energy to
mechanical energy (rotary).

— or a cylinder for converting fluid energy to
linear mechanical motion.

— a reservoir for storing hydraulic fluid.

— a filter for removing contaminants from the
fluid.

— the necessary lines, hoses and fittings which
connect the components together.

HYDRAULIC TERMS

Two fundamental conditions encountered in a
hydraulic system are flow and pressure.

Fluid flow is responsible for making something
maove or causing motion. Flow is the movement of
hydraulic oil through a system. The flow is caused
by the pump.

Pressure is responsible for pushing or exerting a
force or torque. Fluid pressure is caused by any
resistance to the flow of hydraulic fluid. The two
types of pressure are:

1. High pressure: Pressure applied to the hydraulic
fluid whenever the pump is overcoming an ex-
ternal {load) resistance.

2. Low pressure: Pressure applied to the hydraulic
system to overcome the internal (component)
resistance of that system.

Hydraulic resistance is any opposition to the flow
of hydraulic fluid through a system. The two
classes of resistance are:

1. Internal {component) resistance: The resistance
of a hydraulic system while oil is flowing
through it, but no work is being done.

2. External (load) resistance: The force against

which the hydraulic system must work. (Moving
the TRAVELIFT, raising a load, etc.)

HYDRAULIC COMPONENT FUNCTIONS

Pump

The pump is the heart of the hydraulic system. It is
used to create the flow of oil through the system;
it does not pump pressure. As fluid flow meets
resistance, both internal and external, the resist-
ance causes system pressure to increase. The pump
will then continue to force fluid into the system
until the resistance has been overcome or the main

relief valve opens.

Valves

In a hydraulic system, valves provide two func-
tions. First, valves can provide directional fluid
flow control throughout the system. An example
of this type control would be the main valve bank.
Second, valves can provide system or circuit pres-
sure control. Main relief valves are an example of
system pressure control valves.

Motors and Cylinders

Because they convert fluid pressure into mechani-
cal energy, hydraulic motors and cylinders are the
actual working tools of the hydraulic system. The
cylinder converts fluid pressure into linear {(push-
pull} motion. The hydraulic motor produces
torque or rotating motion.

Reservoir

The reservoir is designed to ensure a steady supply
of fluid to the pump under all conditions. Because
cylinder rods take up space in the cylinders, the oil
level in the reservoir will be higher with all cylin-
ders retracted than with ail cylinders extended.

All components in this hydraulic system are closed
to air except the reservair, which is under atmo-
spheric pressure only. The oil reservoir, is equipped
with a fill cap and an air filter breather. Normally,
dirt can only enter the system through a damaged
air breather filter, or while the reservoir fill cap is
off. It is, therefore, very important that these two
items be in place and in good condition at all
times.
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TRAVELIFT HYDRAULIC SYSTEM
The TRAVELIFT hydraulic system is a closed cir-

cuit, supercharged system. (Supercharging guards:

the system against cavitation by compensating for
oil loss due to normal drainage that occurs during
the course of operation.) Closed system means that
oil coming from the reservoir and fed through the
pumps and components eventually returns to the
reservoir.

Dual variable displacement -pumps mounted behind
the engine supply oi! to the main control valve
banks. From there, the oil is routed to the drive,
hoist, and traverse motors. A gear type pump
mounted ahead of the engine supplies oil to the
steering cylinders, parking brake and supercharge
lines.

The variable displacement pumps are controlled by
a volume control pedal on the floor of the oper-
ator’s compartment. On the 500Af TRAVELIFT,
when the pedal is depressed, a master cylinder
forces hydraulic fluid into a slave cylinder. The slave
cylinder, in turn, controls the stroke of the variable
displacement pumps, causing oil to flow through
the system at the desired volume. The G50AI
TRAVELIFT uses cable from pedal to pump.

The main valves contrel the direction of oil flow
through the system. Valve spoocls, connected to
levers in the operator's compartment, divert oil
flow to the work components selected by the oper-
ator. The inlets to the valve banks are equipped
with relief valves to safeguard the motors against
excessive pressures.

Drive System

TRAVELIFT drive motion is provided by hydrau-
lic motors, which are direct coupled to the rear
drive wheels through a brake, gearbox and drive
chain. The flow of hydraulic: fluid to the drive
motors is supplied from the main variable displace-
ment pumps, which are controlled by the volume
control pedal in the operator’s cab. Hydraulic oil
from the main pumps is routed to the correct drive
motor by the main control valves, which are con-
trolled by the drive pedal in the operator’s cab.
When the drive pedal is depressed, valve spoois
linked to the drive pedal are shifted into the work
position and fluid from the pumps is directed to
the drive motors. Drive motor output fluid is rout-
ed through filters and back to the pump inlet and
reservoir.

The Drive System is also equipped with a spring
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applied, hydraulically released brake. The brake is
automatically applied unless the operator releases
it by operating the parking hrake lever in the oper-
ator’s cab. When the parking brake lever is moved,
hydraulic fluid is directed to the parking brake on
the drive gearbox to override the spring applied
brake.

Hoist System

The hoist system also has a counterbalance valve
to provide controlled lowering of the load. An
hoist drum.

The front hoist motor receives hydraulic fluid from
the left main pump and is controtled by the inlet
section of the left main control valve. Hydraulic
fluid for operation of the rear hoist is supplied by
the right main pump and controlled by the inlet
section of the right main control valve. The valve
spools are connected by mechanical linkage to lev-
ers in the operator’s compartment. When the hoist
levers are moved, the output from the main
pumps is diverted by the valve spools to operate
the hoist motors. Hoist motor output is routed
back through the main control valve to the super-
charge line through a filter to the main pump inlet.
Excess fluid is routed from the supercharge line
through the supercharge check valve into the reser-
VCIr.

The hoist system has a counterbalance valve to pro-
vide controlled lowering of the load. An internal
check valve allows hydraulic oil to flow freely
through the counterbalance valve when a load is
being raised, but stops return oil flow from the
motor when the load is stopped. When the hoist
control is moved to the hoist down position and
the volume controf pedal is depressed, pressure is
applied to the counterbalance valve, forcing the
valve open, and allowing oil to flow from the
motor at a controlled rate.

The hoist brake is mounted on the hoist gearbox
and is directly coupled to and located between the
hoist motor and the gearbox. The brake is spring-
applied and hydraulically released. The brake is ap-
plied whenever the hoist system is not functioning.
The tension of the spring expands the friction sur-
faces of the actuating disc and forces the middle
discs against the friction surfaces of the adapter
and brake housing setting the brake. When the
operator moves the hoist control valve to the
“"Hoist Up’ or “"Hoist Down’’ position, hydraulic
pressure extends the brake cylinder, over-riding the
pressure of the spring and releases the brake. The
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brake is reapplied when the operator moves the
hoist control to the neutral position or if hoist
system pressure is lost.

Traverse System

The traverse system components are mounted on
the front and rear top beams and provide a means
of moving the trolieys laterally on the beam. The
system consists basically of a hydraulic motor,
gearbox, wire rope drum, wire rope reaved over
sheaves, and the trolley. The front traverse motor
receives hydraulic fluid from the right main pump
and is controlled by the outlet section of the left
main control valve, Hydraulic fluid for operation
of the rear traverse motor is supplied by the left
main pump and controlled by the outlet section
spool of the right control valve. The valve spools
are connected by mechanical linkage to levers in
the operator's compartment. Traverse motor out-
put is routed back through the main control valve
to the supercharge line, through a filter, to the
main pump inlet. -Excess fluid is routed from the
supercharge line through the supercharge check
valve into the reservoir,

Steering System

The TRAVELIFT is steered by means of double-
acting cylinders which are mechanically connected
to the rear wheel yoke frames. Hydraulic fluid is
directed to the head end ports of either cylinder by
the orbitrol mounted on the lower end of the steer-
ing column. The rod end ports of the two steering
cylinders are interconnected hydraulically. As the
operator turns the steering wheel, hydraulic fluid is
directed and metered to steering cylinders which
turn the steering yokes. When the operator stops
turning the steering wheel, the flow of hydraulic
oil to the steering cylinders is interrupted and the
orbitrol remains in the “hold”’ position.

TESTING THE HYDRAULIC SYSTEM

Procedures for testing the hydraulic system include
checking the following:

Engine low and high rpm settings.
Main pump output.
Main relief valve pressure setting.

Steering relief valve pressure setting.

I N

Pilot {Servo) relief valve pressure setting.

6. Super-charge relief check valve pressure setting.

Variable Displacement Pump Output
(500A1 TRAVELIFT)

1. Connect a flowmeter into the main variable dis-
placement pump output lines. |t is recommend-

SERVICE

ed that the flowmeter have a 60 gpm (230
liters per minute) capacity, 0-260°F {-18 to
—121°C} temperature gauge and O to 3000 psi
(O to 20 685 kPa) pressure gauge.

2. Perform a routine pre-operational check on the
TRAVELIFT.

3. Start engine and warm the hydraulic cil to ap-
proximately 100°F (38°C).

4. Check the engine low and high rpm settings.
The low setting shouid be 800 rpm. The high
setting should be 2700 rpm for the GMC 3-563
diesel engine and 2600 for the IHC VC-263 gas-

oline engine.

5. Check each pump to determine that there is
Zero output with the engine running at low rpm
setting and the volume control in the neutral
pasition.

6. Check maximum output at each pump as fol-
lows:

a. Place the volume control pedal all the way
forward to full-on position.

b. With engine operating at full rpm, gradually
close the flowmeter valve until pressure
gauge indicates 2750 psi (18 975 kPa).

c. Check and record the output of each pump.
The output of each pump at engine RPM
2525, should be approximately 41 gpm (155
liters per min) at main relief pressure.

Testing Variable Displacement Pump Output
with Flowmeter (650A1 TRAVELIFT)

The procedure for testing the 660A1 TRAVELIFT
variable displacement pump output is identical to
that of the 500AI TRAVELIFT, with the follow-

ing exceptions:

1. Engine high setting is 2600 rpm for both the
gasoline and diesel engines.

2. Output of the pump at engine RPM 2450,
should be 45 gpm {170 liters per min) at main
relief pressure.

Main Relief Valve Pressure Check/Setting
{500Al and 650A1 TRAVELIFT)

A pressure gauge capable of reading at least 5000
psi (34 475kPa) is required to check the pressure
settings of the main relief valves. The main relief
valves are located at the inlet and mid-inlet of the
main control valves (refer to Figure 18}. Check and
adjust the main relief valve as follows:

1. Start engine and warm hydraulic oil to
160-180°F (71-82°C).
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Connect pressure gauge to the pump output dis-
connects at the test station (Figure 19).

Operate hoist (front or rear depending on the
valve being tested) until it reaches the upper
limit stops.

Operate system with engine at full rpm and
with volume control pedal full on long enough
to obtain a pressure reading. Pressure should be
2750 psi + 50 (18 975 kPa = 345).

If pressure is not within the above range, set

main relief pressures as follows:

a. Remove castle nut from the end of the relief
valve adjusting screw, then loosen the lock
nut.

b. Insert screwdriver in adjusting screw stot and
turn clockwise to increase pressure or coun-
terclockwise to decrease pressure until pres-

STEERING
PRESSURE]

SERVO
PRESSURE

STEERING &

ALIGNMENT
i ‘ VALVE
MAIN RELIEF A ——

sure reading is correct. PRESSURE

Figure 19 Pressure Check Points “Servo Pressure

4. Operate the engine at full rpm. The pressure
gauge should read 2000 psi {11 730 kPa).

5. If pressure is not correct, shut down engine and
proceed to adjust valve as follows:

a. Relieve system pressure and disconnect the
pressure line at the bottom of the valve.

b. Insert the correct size allen wrench into the
valve and turn clockwise to increase pressure
or counterclockwise to decrease pressure.

o i ATN RELIEF
VALVES

c. Connect the line and repeat Steps 1 through
4 until correct pressure is obtained.

'Fr 18. Main Control Valve Banks

Steering Pressure Relief Valve
(500Al and 650A1 TRAVELIFT)

A pressure gauge capable of reading at least 5000
psi (34 475 kPa} is required to check the steering
pressure relief valve (Figure 20). The purpose of
the relief valve is to maintain the appropriate
hydraulic pressure in the power steering system.
Check and adjust the relief valve as follows:

1. Attach the pressure gauge to the relief valve test
station (quick disconnect, Figure 19).

2. Start and run engine, proceed with test after
hydraulic oil has reached a temperature of
160-180°F (71-82°C).

3. Turn the steering wheel until the steering yokes
contact the stops.

Flgure 20. Pressure Relief Valves
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Pilot (Servo} Pressure Relief Valve
(500Al and 650A1 TRAVELIFT)

The pilot (servo)} pressure relief valve maintains
pressure in the variable displacement pump servo
system. The relief valve, located in the engine com-
partment (Figure 20), should be checked and adjust-
ed as follows:

1. Attach a pressure gauge, capable of a 1000 psi
{6 894 kPa) to the relief valve test station (Fig-
ure 19).

2. Start and operate engine until hydraulic oil
reaches a temperature of 160-180°F (71-82°C).

3. Operate engine at full rpm. Pressure gauge
should read 300 = 25 psi (2 070 kPa + 170) for
the 500AI, or 350 = 25 psi (2413 + 170 kPa)
for the 660A1 TRAVELIFT.

4. If pressure is not within this range proceed as
follows:

a. Remove hydraulic line from bottom of
valve. Insert the appropriate allen wrench
and turn clockwise to increase pressure and
counterclockwise to decrease pressure.

b. Reconnect line and repeat Steps 1 through 4
until proper pressure is obtained.

Supercharge Pressure Relief Check Valve
(500A! and 650A1 TRAVELIFT)

The supercharge pressure relief check valve is locat-
ed in the engine compartment (Figure 20). Check
the valve as follows:

1. Start and operate engine at 800 rpm.

2. Check supercharge pressure on pressure gauge
located in operator’s cab. The gauge should read
125 psi (863kPa) on the 500AI and 135 psi (931
kPa) on 650A1 TRAVELIFT.

3. The relief check valve is not adjustable and
must be replaced if not reading correctly on
gauge.

DRAINING AND REFILLING THE
HYDRAULIC SYSTEM

it is impossibie to overstress the importance of a
clean and sufficient oil supply. The components of
the hydraulic system are precision mechanisms and
their continued smooth operation depends on
proper care. |f the reservoir level is allowed to drop
too low, cavitation will result and cause almost im-
mediate damage to the pumps. A clogged filter witl
cause loss of power at first, and may eventually
lead to more serious problems. If the system is run

SERVICE

too long without an oil change, the oil will lose its
ability to lubricate.

The entire system is a closed loop and dirt can
normally enter only through the oil reservoir
breather. It is essential that this breather be kept
clean for proper air filtration and to keep the reser-
voir at atmospheric pressure.

Check oil level daily. Clean around the filler cap
before removing it. When adding oil, make sure oit,
funnel, and container are clean. Pour oil into the
tank through a 200 mesh or finer screen. Never use
a cloth to strain hydraulic fluid.

NOTE: Do NOT use cloth as a filter because
oil will pick up lint as it passes through.

When adding oil, make sure that oil is of the
praoper viscosity and API service classification. See
Hydraulic Qil Recommendations.

If oil level is consistently low, check the entire
hydraulic system for leaks. Look for dark colored
accumulations of dirt around fittings. These may
indicate leakage points.

Draining Hydraulic Fluid

Drain and refill the system every 1500 hours or
semi-annually, whichever comes first. Complete the
drain and refill procedure as outlined below along
with every third filter change. The entire system
holds between 35 and b0 gallons {132-190 liters).

1. Operate the TRAVEL{FT until normal operat-
ing temperatures have been reached. Set the
hoist hooks, or other lifting devices, on the
ground. Shut down the engine.

2. Using a suitable container, remove the plug
from the bottom of the hydraulic reservoir, and
allow it to drain. DO NOT START THE EN-
GINE AFTER THE RESERVOIR HAS BEEN

DRAINED.

NOTE: The reservoir contains a de-aeration
baffle which prevents all fluid from being
drained until the screen has been removed
from the outlet port.

3. Disconnect the inlet lines at both main pumps
and allow them to drain. Remove the gravity
feed line from the power steering pump and
aliow it to drain. Disconnect the hydraulic lines
on the right columns, at their lowest point and
allow them to drain. Set the hoist and traverse
levers forward and leave them there until all
drainage has stopped. Then move them to the
rear and leave untif all drainage has stopped.
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4. When all previously disconnected lines have
drained, reconnect them.

5. Disconnect the outlet line from the reservoir,
Then remove the four capscrews that retain the
screen filter in the reservoir. Remove the screen
filter and clean it in a non-flammable solvent.
Replace the O-ring seal on the filter flange.

6. Remove the reservoir breather, wash in non-
flammable solvent, blow dry with compressed
air and reinstall,

7. Clean the inside of the reservoir. Then install
the screen filter. Install the drain plug.

@©

Replace hydrautic filter elements.

Refilling Hydraulic System

System draining is now completed. The system
must be refilled with CLEAN fluid. Since the total
system holds more fluid than the reservoir, several
fillings of the reservoir will be necessary. Refill the
system as follows:

1. Reconnect all lines previously removed or
loosened.

2. Fill the reservoir with hydraulic oil. Filter the
oil through at least a 200 mesh screen.

Figure 21. Left Rear Column
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3. Loosen the power steering pump inlet line and
bleed air from line. Bleed the main pump inlet
lines. Then retighten all lines loosened, and re-
fill the reservoir.

IMPORTANT: If the Rosean filter is not
filled, or if the main pump return line is not
primed the hydraulic pump could cavitate.

4. Fill the Rosean hydraulic filter (Figure 21) with
clean fluid prior to starting engine.

5. Operate the engine at 1000 rpm. Continue fill-
ing the reservoir as the system fills with fluid.
Operate the volume control pedal to fill the
main system.

Bleed the steering system.

7. Continue to fill the reservoir until the fiuid level
in the reservoir no longer drops. After the ma-
chine has operated for a short period, recheck
the reservoir,

FLUSHING THE HYDRAULIC SYSTEM

Prior to replacing a damaged component with a
new or repaired part the hydraulic system must be
flushed. Use the following procedures to flush the
system.

1. Using high pressure cleaner or steam, clean ex-
cess dirt from areas surrounding component,
to be removed, hydraulic reservoir and mani-

fold.

2. Completely drain all the oil from the hydraulic
system as follows:

a. Remoave drain plug from bottom of hy-
draulic tank and let cil drain into a suit-

able container.

b. Bleed hydraulic lines at the lower corner
of all four vertical columns (see Figure
21).

3. Remove the hydraulic reservoir. Remove the
100 mesh screen strainer and clean with sol-
vent. Use steam or solvent to clean the inside
of the hydraulic reservoir. Be sure to clean both
sides of the baffle.

4. Disconnect and reconnect to bypass tubes or
hoses all lines leading to the haist, drive and
traverse motors. Disconnect and plug all other
lines connected to pumps and motors.

5. Remove and thoroughly clean all pumps, mo-
tors and valves not being replaced. Check for
signs of contamination and/or damage.
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6.

7.

Replace all filter elements and clean element
canisters thoroughly.

Install cleaned hydraulic reservoir and recon-
nect all lines.

Install cleaned or new pumps and motors. Re-
connect alt lines (except for lines to the hoist,
drive and traverse motors}. Leave inlet lines a
little loose to allow air to escape when fitling
manifold.

Fill the reservoir with appropriate hydraulic
fluid, straining fluid through a 200 mesh

13.

14.

SERVICE

After the initial run-in period increase engine
speed to 1000 rpms. Slowly stroke the volume
control pedal to full stroke and hold it in this
position for several minutes, Release the pedal
and repeat this procedure 20 times. Check
hydraulic fluid level and replenish if necessary.

To complete priming the system continue by
making sure the valve controls are in a neutral
position and increasing engine speed to 1800
rpm.

IMPORTANT: During the following steps
constantly watch hydraulic reservoir fluid
tevel and replenish as necessary.

screen.

IMPORTANT: This initial fill will not be suf-
ficient after start up when fiuid fills the system.
Carefully recheck reservoir level after start-up.

15. Turn the steering wheel slowly in both direc-
tions to fill the steering cylinders. Bleed both
cylinders before proceeding.

10. Fill the manifold and main pumps by pouring

hydraulic fluid through a 200 mesh screen into 16. Turn the steering wheel until the wheels reach

the Rosean filter (Figure 22). Continue filling
the filter until straight fluid {(no air bubbles)
come out at the tube connectors that were left

the stops allowing hydraulic fluid to by-pass
over the steering relief valves. Check pilot and
supercharge pressure. Hold steering wheel at

full stop until hydraulic fluid heats to 180°F
(82°C). Do not allow temperature to exceed
200°F (93°C).

17. Maintain engine speed of 1800 rpm. Pull cne
traverse lever and stroke volume control pedal.
Hold this positicn for 3 minutes. Reverse the
direction of the lever and again hold for 3 min-
utes.

Repeat the procedure cutlined in Step 17, for
the hoist and drive circuits.

loose at the pumps. Tighten tube connectors.
Check fluid level in filter canister and replace
fifter cover.

IMPORTANT: If the Rosean filter is not
filled or if the main pump return line is not
ptimed the hydraulic pump could cavitate.

11. Prime the hydraulic system to the pumps only,
by cranking the engine as follows: 18.

a.  On units equipped with gasoline engines

pull the distributor wire. 19. Increase the engine speed to maximum rpm

and repeat Steps 17 and 18 for the traverse,
hoist and drive circuits.

20. Flushing the system has been compieted. Pro-
ceed to set up unit for an operating condition.
Shut down the engine, remove motor by-pass
lines.

21. Drain fluid and clean reservoir as described in
Steps 2 and 3. Change all system filters.

b. On units equipped with diesel engines pull
the emergency stop button.

c. Crank the engine over until the pumps,
manifold and connecting lines are primed.
Check reservoir level and refill as neces-
sary.

d. Check all lines and connections for leaks.

e, Reset engine for normal start-up. . . . .
9 P 22. Refill the reservoir and Rosean filter with

12. Start the engine and set throttle at minimum clean hydraulic fluid as described in 9 and 10.
roms (approximately 800 rpms). Run the 23

pumps for 15 to 20 minutes at this speed . Start the engine and set at idle speed. Stroke

the pump control pedal slowly, while watching
the reservoir level carefully. Replenish hydrau-
lic fluid as necessary. Return the contro! pedal
to neutral and repeat procedure several times.

IMPORTANT: !f pump has been rebuilt or re-
placed do not operate either the control levers,
pedals or volume control pedal during this
time. Make sure an adequate fluid level in the 24.
hydraulic reservoir is maintained during this
period. |

Engage the traverse lever and stroke the vol-
ume control pedal until the trolley begins to
move. Release pedal and change the traverse
lever to the opposite direction. Again stroke
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the volume control pedal until the trolley be-
gins to move. Repeat this process until there is
no time iag between engaging lever and trolley
movement.

25. Repeat Step 24 for the other traverse circuit,
hoist circuit and drive circuit.

26. After all circuits are operating normally in-
crease engine rpm to maximum speed. Con-
tinue to work all circuits without any load, for
several hours.

27. Shut down engine and change all hydraulic
filter elements.

28. The unit is now ready for normal operation
except that it is important to operate weli be-
low maximum toad for the first few hours.

MAIN SYSTEM

Main Hydraulic Pump (500Al)

The main variable displacement pump is an axial
piston, variable displacement pump. The output
volume of the pump is infinitely variable and is
controlled by an adjustable pedal located in the
operator’s compartment.

As the pump (seg Figure 22) operates, the piston is
drawn out of the cylinder and fluid is drawn into
the inlet port. As the cylinder rotates, the piston
forces fluid out as it passes over the outlet port.
The  output volume is determined by the angle of
the swash plate relative to the drive shaft axis. The
pump stroke mechanism governs the angle of the
yoke and swash plate and consequently controls
the stroke-length of each piston as it rotates within
the pump cylinder block.

The valume output of the main pump is controlled
by the operator. A foot pedal, located in the cab, is
connected to the piston of the volume contral
master cylinder by a mechanical linkage. The
master cylinder is connected to the slave cylinder
by a hydraulic line. The slave cylinder, in turn, is
connected to the pump stroking mechanism by
mechanical linkage.

Adjusting Volume Control (500A/). Both main
variable displacement pumps must deliver the same
volume of oil if the TRAVELIFT is to function
efficiently. If one pump is not putting out full vol-
ume of oil when the volume contro! is in full
stroke, and both pumps are in good working condi-
tion, it will be necessary to adjust the stroking link-
age. Adjust linkage as follows:

1. Install a flow meter in the outlet ports of both
main pumps.
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Figure 22. Cross Section of Variable Displacement
Pump

2. Start the engine and allow the oil to warm up.
With the volume control pedal at FULL OFF,
both flowmeters should indicate ZERO FLOW.
Double-check the pumps for ZERO flow by
positioning one traverse lever at a time to either
of its positions. The right pump provides flow
for the rear trolley, the left pump for the front
trolley. Neither trolley should have moved.

3. If either pump indicates flow, adjust the volume
control linkage as follows:
a. Loosen jam nut on push rod.

IMPORTANT: Do not turn the push rod toe
far in the clockwise direction as the pump can
be set to a reverse-flow stroke, which will
pressurize the low pressure side of the hydrau-
lic system,

b. Turn the push rod clockwise and watch
flowmeter for indication as to whether the
flow increases or decreases. If the flow in-
creases, turn rod counterclockwise until a
zero reading is obtained on flowmeter. If the
flow decreases, turn clockwise until flow-
meter reads zero {no-flow).

¢. Using care not to change rod position, tight-
en jam nut.

d. Again, check the flowmeters to insure a zero
reaching has been maintained. Shut down
engine. Remove flowmeters and reconnect
hydraulic tubes to pump.

Main Variable Displacement Pumps (650A1)
The two main hydraulic pumps are of the variable
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displacement rotary piston type. The pumps are
mounted to the pump drive transmission and sup-
ply hydraulic oil under pressure for the hoist, tra-
verse and drive systems. One pump supplies the
front hoist, front traversing and right drive wheel.
The other pump supplies the rear hoist, rear tra-
versing and left drive wheel.

The pumps are variable displacement, piston type
and provide infinite control of speed. When the
operator moves the volume control pedal on the
cab floor, the swash plates in the pumps are tilted
from neutral. When the swash plate is tilted, a posi-
tive stroke to the pistons is created, producing a
corresponding flow from the pump. This flow from
the pumps is transferred through the main control
valve and high pressure lines to the drive, hoist and
traverse motors.

The pump stroking pedal (volume control) is
linked by cable to the servo mechanism on both
hydraulic pumps.

Volume Control Adjustment (650A1). The SUND-
STRAND Pumps incorporate a Servo Valve to con-
trol the pump swash plate angle and pump volume
output. A cable connects the volume control pedal
to the pump servo control unit, through a pump
. arm. When the pedal is released by the operator, the
~ pump returns to its neutral, ‘no-flow” condition.

Adjust the volume control pedal linkage so that
26° of pump actuating bar travel is available from
the NEUTRAL (Full OFF) position to the maxi-
mum flow (Pedal fully depressed) position. To ad-
. just the pump linkage, proceed as follows:

1. Install a flowmeter into the outlet ports of both
main pumps.

2. Start the engine and allow the oil to warm up.
With the volume control pedal at FULL OFF,
both flowmeters should indicate ZERQ FLOW.
Double-check the pumps for ZERQ flow by
positioning one traverse lever at a time to either
-of its positions. The right pump provides pres-
sure for the frant traverse trolley, the left pump
for the rear trolley. Neither trolley should have
moved. If ZERO flow is indicated and neither
trolley moved, go to Step 4.

3. If the flow meters do NOT indicate ZERQ flow,
or if either of the trolleys moved, adjust the
volume control pedal linkage as follows:

a. Remove the cotter pin and clevis pin from
the cable yoke and actuating bar of the
pump that indicated flow. The pump arm
will return to NEUTRAL (no-flow) and the
flowmeter should now indicate ZERO flow.

SERVICE

Move the front traverse lever; no trolley
movement should result,

b. Loosen the cable yoke jam nut.- Adjust the
cable yoke until the clevis pin can be easily
installed through the yoke and the actuating
bar. With clevis pin installed, the flowmeters
should indicate ZERQO flow.

4. Pin is not against its Stop, adjust the Stop. Then
proceed as follows:

a. Use a suitable measuring device, such as a
bevel protractor, to measure the angular tra-
vel of the actuating bar. Travel from NEU-
TRAL to MAXIMUM (pedal fully depressed)
should be 26 degrees. If travel is not 26 de-
grees, adjust the stop until 26 degrees of tra-
vel is obtained. Then adjust the left hand
(inside) pump yoke until its actuating bar
travel is 26 .degrees. Flow from both pumps
should be nearly equal.

b. Operate the volume control pedal several
times. Then recheck the actuator bar for 26
degrees of travel.

Power Steering Pump (500Al)

The power steering pump is a gear-type pump
mounted ahead of the engine. The pump supplies
hydraulic oil for operation of power steering, park-
ing brakes, and supercharge pressure for the vari-
able displacement pump supercharge system.

The gear pump consists essentially of two meshed
gears in a closely fitted housing with inlet and out-
let ports opposite each other, One gear is driven by
the engine and, in turning, drives the other. As the
gear teeth separate and travel past the inlet, a par-
tial vacuum is formed. Ol drawn into the inlet is
carried to the outlet in pumping chambers formed
between the gear teeth and housing. As the gear
teeth mesh at the outlet, there is no place for the
oil to go but out.

Supercharge and Power Steering Pump (650Al)

The supercharge and power steering pump is
mounted ahead of and is driven by the engine.
Operation of this pump is essentially the same as
that described above for the 500A1 TRAVELIFT,
except that the 650A1 TRAVELIFT uses a two-
section gear-type pump. One section supplies
supercharge pilot (servo) pressure and steering for
the variable displacement pumps, and the other sec-
tion supplies oil‘ to the supercharge system.
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SERVICE

Main Control Valve Banks

The main control valve banks (Figure 18) contain
valves which are used to control the flow of hy-
draulic oil through the main hydraulic system. The
valve spools are connected by mechanical linkage
to levers in the operator’'s compartment. When the
fevers are shifted, the discharge from the variable
displacement pumps is diverted by the valve sec-
tions to operate the wheel drive mators, the hoist
motors, and the traverse motors. The valve bank
has two inlet and two outlet ports. The inlets are
equipped with relief valves 27580 psi + 50, 18 975
kPa + 345B) to maintain proper system pressure and
to protect the system. Qil that is discharged
through the outlet ports is piped through the
supercharge line or the main hydraulic system re-
turn line to the main variable displacement pumps
and the reservoir.

Relief and Check Valves

Check Valves. Check valves are utilized in the
hydraulic systems to ensure the free flow of hy-
draulic oil in one direction only. The valve consists
basically of a housing, poppet and spring. When the
hydraulic oil pressure exceeds the pre-set spring
pressure, the poppet will unseat.

Relief Valves. Relief valves are instalted in the hy-
draulic system to maintain the proper system pres-
sures. The valves are simple cartridge types, and
may be adjusted to obtain specific pressures. Most
relief valve problems stem from faulty cartridges,
which are replaceable.

Hydraulic Reservoir

The reservoir provides an 18 gallon (68 liters) re-
serve oil supply for the hydraulic system and is
located above the main pump drive transmission in
the engine compartment (see Figure 23). The reser-
voir has a sight glass for checking oil level. A
hydraulic tube from the reservoir supplies oil to
the gear pumps located on the front of the engine.
From here the oil is pumped into the system.

Hydraulic Filters

The TRAVELIFT hydraulic system uses two
hydraulic filters: the Case hydraulic filter and the
Rosean hydraulic filter. The Rosean filter is located
in the main hydraulic circuit, and the Case filter is
located in the power steering and supercharge cir-
cuit. The filters are serviced as follows.

g

Figure 23. Hydraulic Reservoir

Servicing J.1. Case Hydraulic Filter

Refer to Figure 24 and service the Case hydraulic
filters as follows:

1. Provide a 12 gallon (45.2 liters) container.

2. Check the supercharge system pressure gauge.

WARNING: If supercharge pres-
sure was not relieved on shut-

down, drain plugs can be blown
out under force during removal.

3. Loosen the drain plug in the filter and allow the
filter to drain. Then turn the filter hex head
until the filter can be disassembled.

4. Discard old element and seals. Clean all partsin
non-flammabte sclvent and blow dry with com-
pressed air.

5. Using new element and seals, reassemble the
filter as shown in Figure 24,

6. If the filter was in the power steering pressure
line, bleed the power steering system in accord-
ance with procedures outlined in the Steering
Section of this manual.

Servicing Rosean Hydraulic Filter

Rosean filters are equipped with a dial indicator
which can be visually checked for filter condition.
Service these filters as follows:

1. Provide a suitable container for draining fluid.
Turn the tee handle until the tie rod is discon-
nected. Then remove the cover.
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Hydraulic Fittings

Consult the “Torque Chart for Hydraulic Swivel
Fittings”” in the back of this manual whenever con-
necting a hydraulic fitting. Use pipe sealing com-

—CAPSCREW . 2 )
CA pound or Loctite to seal fittings against leakage (do
=——WASHER not let any compound get into the system).
TD—NUT

‘ Loose connections waste oil, lower working pres-
sures, fet dirt into the system, and may admit air to
cause noisy and erratic operation. Air bubbles in
the hydraulic oil will destroy the finish of pump,
motor and valve parts.

DRIVE SYSTEM

The drive systems are attached to the rear wheel
yoke frames and consist basically of a hydraulic
motor, drive brake, and drive gearbox.

RELIEF
VALVE

Drive Motor

The drive motors are positive displacement piston
motors. Motor speed is determined by input fluid
volume. When the contro! valve is moved to the
“work’’ position, inlet fluid is forced into the
cylinder bores which are open to the iniet port.
The remaining bores are either open to the outlet.
port or blocked by the valve plate. The force on
the pistons pushes them against the swash plate.

ELEMENT
Figure 24, Case Hydraulic Filter
INDICATOR
COVER
2. Remove components as shown in Figure 25. In- INDICATOR /;;»v
spect the magnet for metal. Metal larger than 5T woicaton
“fuzz’* size should be investigated to determine / | LEVER
lt? ongn. . FLUGW;;ﬁ,f;?:;stsNy?LE MAGNET ASSY.
3. Discard the old filter element and seals. Clean -'f—mmcmcn .
all parts in non-flammable solvent, Blow dry C‘-"VE"“E PLATE WASHER‘;__R'ENT‘?'MNG
with compressed air. -0~ Rine [—SuproRT
4, Reassemble the filter as shown in Figure 25. g-—spnwc &~ WASHER
Before installing the cover, loosen the inlet line S, f—mie moo
to the main pumps at the pump fittings. Fill the &y PsTon o CAPSCREW
filter with clean flmd fllfcered thro_ugh a 2(?0 C?—EF,J@'N'“G seaL € (/‘*‘ -
mesh screen. Continue filling until air-free fluid N upPER Ny
comes from the loosened lines. Make sure the E:*‘gl‘;#gggﬁ P
filter is completely full of fluid, then install the L T s ’Q’g |
cover and tighten hand tight using the tee &SE“ T CAPSCREW .
handle. A, i
ELEMENT f,ngE,i,G— +-WASHER
IMPORTANT: If the Rosean filter is not
filled, or if the main pump return line is not. N
primed, the hydraulic pumps could cavitate, — I wasHER
resulting in damage to the system. When any aadier T
maintenance action has been performed that ®
might deplete the fluid level in the filter, ] )
make sure it is refilled. Figure 25. Rosean Hydraulic Filter
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They can move only by sliding along the swash
plate to a point further away from the piston bar-
rel. In so doing, they cause the cylinder barrel to
rotate. As the pistons move over the outlet port,
the fluid is discharged and returned to the valve
bank.

Parking Brake

The drive brake is a spring-released, hydraulically
applied brake. The brake may be operated manually
through a lever in the operator’s cab. The parking
brake prevents the machine from moving while
parked and also serves as an emergency braking
system.

The brake should be adjusted every 500 hours or
every two months, whichever occurs first. Adjust
the brake as follows:

1. Loosen jam nut on the upper adjustment bolt
(Figure 26). Tighten adjusting nut on upper ad-
justment bolt, then back off nut 1-1/2 turns,
Tighten jam nut.

2. Loosen lower nut and capscrew in auxiliary
brake lever. Turn lower screw until there is ap-
proximately 1/16 in. (1.59 mm) between the
bolt and the service brake lever. Tighten jam
nut.

3. Test brake adjustment by operating the TRA-
VELIFT. If brake becomes hot after 20 or 30
feet of travel, the brake is set too tightly.

HOIST SYSTEM

The hoist system is powered by a piston-type
hydraulic motor, coupled to a hoist gearbox, which
drives the hoist drum. The hoist gearbox is

UPPER ADJUSTMENT
NUT

BELEED SERVICE |
HE

Figure 26. Drive Brake djustment
“Bleed Service Brake Here”

equipped with a spring-applied, hydraulically-
released brake on its input shaft. The hoist also
contains a counterbalance circuit which hydrauli-
cally locks the piston motor if there is a pressure
loss in the hoist down circuit,

Hoist Motor

The hoist motor is a positive displacement, piston
motor. Motor speed is determined by input fluid
volume. When the control valve is moved to the
“work’’ position, inlet fluid is forced into the
cylinder bores which are open to the inlet port.
The remaining bores are either open to the outlet
port or blocked by the valve plate. The force on
the pistons pushes them against the swash plate.
They can move only by sliding along the swash
plate to a point further away from the piston bar-
rel. In so doing, they cause the cylinder barrel to
rotate. As the pistons move over the outlet port,
the fluid is discharged and returned to the valve

bank.

Every 500 hours, service the hoist motor as fol-
lows:

CAUTION: Before working on the
hoist mechanism,

unload the
hoisting system by lowering the
hoist block until it rests on a suit-
able support.

1. Remove the hoist motor and check the motor
shaft for wear. ‘

2. Remove the hoist brake and the internal/ex-
ternal splined coupling. Inspect the brake discs
for wear. Check both the spline and linings.

3. Inspect the splined coupling for wear. Check
both the internal and external splines.

4. With the brake removed, check the transmission
input shaft for wear.

Hoist Brake

The hoists are equipped with Rockwell spring-ap-
plied, hydraulically-released brakes which function
as automatic safety devices. The brake receives
hydraulic pressure from the hoist circuit, and re-
mains off as long as there is sufficient operating
pressure for the hoist. Shoutd the hoist fail for lack
of pressure, the brake will apply automatically to
hold the load.

The Rockwell brakes are seif-adjusting. However,
earlier TRAVELIFT models are equipped with hoist
brakes similar to those used in the drive system.
These hoist brakes should be adjusted every 500
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hours or every two months, whichever occurs first.
This is done to compensate for normal brake lining
wear, Two adjustment points are provided, an
upper adjustment ball seat nut and a lower cap-
screw and nut. The upper adjustment ball seal nut
establishes the clearance between the brake lining
and brake discs. The lower capscrew establishes the
tension on the brake. Use the following procedure
to adjust the brake (Figure 27).

1. Loosen the jam nut on the upper adjustment
rod. Tighten the ball seat nut until it is just
snug, then back off 1-1/2 turns. Tighten the jam
nut.

2. Loosen the capscrew and nut in the auxiliary
brake lever. Turn the capscrew until approxi-
mately 1/16" (1.58 mm) clearance is observed
between the end of the capscrew and the service
brake lever, then tighten the jam nut.

3. Test the adjustment by operating hoist. |f oper-
ation is jerky, or if the brake housing becomes
hot, the brake is set too tight. If this happens,
back off on the upper adjustment ball seat nut
1/2 turn and repeat Step 2 above. Then repeat
the test and the adjustment until the housing no
longer becomes hot.

CAPSCREW 8
& NUT §

ADJUSTING B
BOLT

Figure 27. Hoist Brake Adjustment
(Earlier Model TRAVELIFTS)
“Earlier Model Only”

TRAVERSE SYSTEM

The traverse system consists basically of a hydrau-
lic motor, gearbox, wire rope drum, reaving over
sheaves and a traverse trolley. The traverse system
components, mounted on the front and rear
top beams, provide a means of moving the trolley
laterally on the beam. Trolley movement is con-
trolied by levers located in the operator’s cab.

SERVICE

Traverse Motor

The traverse motor is a gear type and is essentially
the same design and construction as the super-
charge and power steering pump. The internal ar-
rangement of the gear housing is the same, how-
ever, the drive shaft arrangement differs. The pump
receives hydraulic fluid under pressure from the
main control valve. The traverse trolley system also
contains a relief valve set at approximately 2000
psi. This is to prevent the operator from running
the troliey to the end and then continuing to tra-
verse until the sheave is worn out or the cable
frays. The valve spoocls for motor operation are
linked mechanically to levers in the operator’s cab.

STEERING SYSTEM

The steering circuit is controlled by the orbitrol on
the steering wheel shaft which diverts the proper
amount of hydraulic fluid to the steering cylinders
when the steering wheel is turned. The steering
control valve directs and meters oil flow to the
double-acting steering cylinders mounted over the
rear wheeis. When the operator stops turning the
steering wheel, the flow of oil to the steering cylin-
ders is interrupted and the orbitrol remains in
“hold”* position.

Checking the Steering System

A functional check of the steering system should
be made periodically to ensure satisfactory opera-
tion.

1. Check the steering system for foreign material
as follows:

a. Place the TRAVELIFT on a smooth paved
surface, preferably dry concrete.

b. Turn the steering wheel through full travel.
Do this at engine idle and at full throttle,
with the machine standing still and with it
rolling slowly. |f there are irregularities in
steering motion, or if a “'sticking” sensation
is felt through the wheel, this may indicate
dirt in the system.

c. If under any of these conditions, the steering
wheel continues to rotate after being re-
leased, a condition known as ‘‘motoring’”
exists. This also may indicate dirty hydraulic
fluid.

d. If dirty fluid is suspected, drain and flush
hydraulic system thoroughly. Change filters.

NOTE: It is often less costly to flush out and
refill a hydraulic system than to overhaul a

component.

37

Courtesy of CraneMarket.com



https://cranemarket.com

SERVICE

2. Check for air in the steering system as follows:

a. Perform functional check {(para. 1b} above,
and watch steering cylinder to make certain
it achieves full travel without hesitation.

b. If the cylinder pauses noticeably in its travel,
this may indicate it contains trapped air.

c. Crack fittings at cylinder and operate steer-
ing until steady flow of hydraulic oil (with-
out air bubbles) is cbserved. Tighten fittings.

3. Inspect the steering limit stops for general con-
dition. If they are worn, distorted or broken,
replace them,

Steering Orbitrol

The orbitrol steering unit (Figure 13} directs the
flow of hydraulic oil to the steering cylinders. The
unit is equipped with four ports labeled “inlet”,
“outlet”, “right”, and "left”. When removing lines
from the orbitrol, mark each one so they may be
reconnected to the proper ports. If malfunction of
the orbitrol is suspected, perform the checks out-
lined above.

38

Steering Alighment

If the TRAVELIFT steering is not properly
aligned, make the following steering alignment ad-
justment:

NOTE: Steering misalignment may be caused
by leaks in the hydraulic circuit such as ail
leaking past the steering cylinder piston, or by
air in the lines. If misalignment persists, check
for leaks.

1. Use the steering wheel to line up the left rear
wheel with the left front wheel.

2. Open steering alignment valve (Figure 19)
which is located just back of the operator’s cab.
This valve must be opened fully to isolate steer-
ing action to one wheel.

3. Turn steering wheel to align the right rear wheel
with the right front wheel,

4. Recheck both steering wheels for alignment
with the non-drive wheels and close alignment
valve which was opened in Step 2. Steering
alignment should now be correct.
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TROUBLESHOOTING

ENGINE

TROUBLESHOOTING

Problem

Probable Cause

Remedy

Engine lacks power, stalls at
low speeds.

1. Clogged air cleaner.

2. Engine needs tune-up.

. Remove and clean or replace

. See engine manual.

element, check dust collector.

Engine overheats.

1. Insufficient coolant.

2. Dirty radiator.

3. Defective thermostat.

4. Insufficient lubricating oil.

. Check coolant level and fan
. Flush radiator and replace

. Replace, see engine manual.

4. Add oil, see engine manual.

belt.

coolant.

Engine does not develop futl
rpm.

1. Accelerator linkage out of
adjustment,

2. Engine needs tune-up.

. Adjust linkage to governor.

. See engine manual.

Engine responds sluggishly when
accelerator pedal is depressed.

1. Defective fuel system.

. See engine manual.

Engine won't start.

1. Faulty cranking system.

2. Faulty fuel system.

. See engine manual and

. See engine manual.

Electrical System section of
this manual.

ELECTRICAL SYSTEM

Problem

Probable Cause

Remedy

Panel, cab identification lights,
do nat gperate.

1. Bulb burned out.
2. Switch defective.

3. Shorted or loose wire.

1. Replace.

. If all else fails, check the

. Test with ohmmeter; replace.

circuit for continuity using
ohmmeter. Also check
ground wires for firm contact.

Defroster fan inoperative,

1. Defective switch.

2. Loose wire.

3. Broken wire.
4. Fan blade stuck.

5. Motor burned out.

. Check with chmmeter;

. If still no remedy, remove

replace.

unit and check for internal
mechanical or electrical
problem.
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TROUBLESHOOTING

ELECTRICAL SYSTEM (Continued)

Problem

Probable Cause

Remedy

Wiper motor inoperative.

1. Defective switch.

2. Wire shorted.

3. Motor borroded.

. Check with ohmmeter;

replace.

. Remove mator to test for

internal electrical or
mechanical problem.

. Check ground wire for firm

contact.

Fuel gauge registers empty
continually.

1. Tank sending unit defective.

2. Gauge defective.

. Check across unit with ohm-

meter if defective, replace.

. Replace.

External lights inoperative.

1. Light switch on instrument
panel defective.

. Check switch with ochmmeter

across switch terminals.

Entire electrical system weak
or inoperative.

1. Loose pulley belts on
alternator.

2. Corroded terminals, loose

wires.

3. Dead battery — diode

connection not firm.

4. Internal mechanical problem.

5. Voltage regulator out of

adjustment.

6. Battery electrolyte low.

. Tighten.
. Clean and tighten.
. Adjust to give firm contact.

4, Remove and check.

. Check voltage regulator with

voltmeter to see whether
voitage equals 12 volts for
this model; if defective;
replace.

. Check levei; refill and charge.

Engine gauges or hourmeter
inoperative.

1. Loose ground terminal
contact on gauge.

2. Defective pressure switch.

. Tighten ground wire on hour-

meter.

. Check with ohmmeter when

switch is closed.

Ammeter gauge shows
discharge.

1. Battery cable connections
loose.

2. Voltage regulator defective.

3. Short or overload in circuit.

4, Starter solencid is defective.

. Tighten, clean post, if neces-

sary, with fine sandpaper.

. Replace or adjust.
. Check fuses and circuit

breakers; test for direct short
on jumper wire units.

. Replace sclenoid if defective.
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TROUBLESHOOTING

ELECTRICAL SYSTEM (Continued)

Problem

Probable Cause

Remedy

Heater inoperative.

1. Loose ground wire.

. Blown fusa,

. Internal electrical problem.

1. Tighten ground wire contact,

2. Check with ohmmaeter; re-
place if necessary.

3. Check with ohmmeter across
heater terminals.

Full charged batteries and high
charging rate (overcharged
battery).

. Water level in batteries low.
. Defective system wiring.

. Loose or dirty system

connections.

. Defective voltage regulaior

needs to be adjusted.

1. Refill to proper level — per-
form light load test.

2. Locate, repair and replace
bad wiring.

3. Tighten or clean connections.

4. Repair or replace regulator.

Low batteries and little or no
charging rate (undercharged
battery).

. Defective or loose fan belt.
2. Defective battery.

3. Grounded circuits.

. Loose or dirty system

connections.

. Defective system wiring.
. Defective alternator.

. Defective voltage regulator.

1. Replace or adjust fan belt.
2. Perform light load test.

3. Locate and correct grounded
circuit.

‘4. Tighten or clean connections.

5. Locate, repair or replace
defective wiring.

6. Check alternator output. {See
alternator output check.}

7. Repair or replace voltage
regulator. (See voltage regu-
lator check.)

a1
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TROUBLESHOOTING

HYDRAULIC SYSTEM

Problem

Probable Cause

Remedy

at normal speed.

. Partially clogged pump inlet

{Pump squealing).

. Air leak in pump inlet.

. Pressure relief valve plunger

leaking.

. Aerated oil supply.

. Badly scored relief valve spool

plunger seat.

. Pump wearing out.

8. Volume control pedal.

Noisy operation. 1. Air in system. 1. Bleed hydraulic system.
2. Insufficient oil supply. 2. Check level of oil in oil
reservoir. Add if necessary,
3. Partially blocked pump inlet. 3. Drain hydraulic system and
clean strainer.
4. Dirty oil filter. 4. Repface filter.
5. Pump bearings worn. 5. Replace pump or bearings.
6. Pump coupling worn. 6. Replace.
7. Pump squealing caused by 7. Either 1, 2, or 5.
1,2 or5.
8. Chattering relief valve spring. 8. Replace relief valve.
TRAVELIFT does not operate 1. Engine not operating properly. | 1. Check engine,

. Clean hydraulic system.

. Replace O-ring seal.

. Check for foreign matter on

valve seat. Clean and replace
if necessary. Check for
leaking O-rings.

. Check hydraulic system for

leaks.

. Replace.

. Repair.

8. Adjust.

Hoist, traverse and drive not
working properly.

. Main pump cavitating.

. Loss of supercharge pressure.

. Low on oil. Fill reservoir.

Supercharge check valve
leaking. Remove and repair.

Main pump worn. Replace.

. Supercharge check valve

leaking. Remove and repair.

Spring collapsed in check
valve. Replace.

Poppet scored or cracked in
check valve. Replace,

Dirt in supercharge check
valve. Clean. Ehange fluid,
filter, clean filter screen,
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HYDRAULIC SYSTEM {(Continued)

TROUBLESHOOTING

Prablem

Probable Cause

Remedy

Pump takes too long to respond
or fails to respond.

1. Low oil supply.
. Pump worn or damaged.

1. Fill to proper level.

. Inspect, repair or replace.

Qil foaming.

. Air leaking into inlet line

from tank to pump.

. Wrong kind of oil.

. Qil level too low.

. Tighten all connections,

. Drain and refill with non-

. Fill to proper level.

foaming type of hydraulic
oil.

Oil leakage at front of pump.

. Seal in pump cap defective.

. Replace seal,

No motion of hydraulic system
when first started,

. Low il level due to leakage.

. Oil viscosity too heavy.

. Air leak in pump inlet passage.
. Restricted pump inlet passage.

. Broken pump drive shaft.
6. Pressure relief valve plunger

leaking and/or defective.

. Broken pump servo.
8. Pump worn out.

9. Broken relief valve spring.

0w 0 -

. Examine hydraulic lines,

. Refer to “"HYDRAULIC

. Inspect pump line mountings
. Examine oi! strainer and
. Replace or repair.

. Check for foreign matter on

. Repair.
. Replace.

. Replace spring.

strainer, etc., and correct,

SYSTEM'' section for
hydraulic oit recommenda-
tions.

for leakage, and correct,

clean.

valve seat or broken plunger.
Replace if necessary.

Loss of motion during operation.

. Insufficient oil.

. Pump defective.

. Broken connecting line, or

hose.

. Either of the following listed

under ““No motion of
hydraulic system when first
started”’ 1, 3,4, 5,6, 7,8, 9.

-—

3. Replace.

. Check level of oil in oil tank

. Replace or tighten.

and add oil if necessary.
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TROUBLESHOOTING

HYDRAULIC SYSTEM (Continued)

Problem

Probable Cause

Remedy

Short life of pump bearings,
shafts, wear plates, etc.

1. Dirty oil,

2. Wrong oil.
3. Incorrect pump assembly.

. System should be drained,

flushed and refitled. Breath-
ers, seals and gaskets must be
kept in good condition.

. Use of proper viscosity oil.

3. Disassemble and correct.

Qil heating up.

1. Foreign matter lodged be-
tween the relief valve plunger
and relief valve seat.

2. Using very light oil in a hot
climate,

3. Dirty oil.

4. Qil level too low.

5. Insufficient relief valve
pressure.

. Relief valve pressure too high.

. Pump worn. (Slippage}

Q0 ~

. Engine rpom’s too high.

. Inspect and remove foreign

matter.

. Drain and refill with proper

oil.

. Drain, flush and refill with

oil.

. Fill to proper level.

5. Set to correct pressure.

0~ »

. Set to correct pressure.
. Replace or repair.

. Lower to recommended rpm.

Hydraulic oi! tank overfiows
when unit stands for several
days.

1. Supercharge check valve.
2. Pump case drain check valves.

3. Power steering/supercharge
pump,

4. Hoist motor Case drain
check valve.

. Replace seat and O-ring in

supercharge check valve.

. Replace case drain check

valves.

. Replace wear plates, gears

and gear sections if worn.

. Replace check valve.

DRIVE SYSTEM

Preblem

Probable Cause

Remedy

tnsufficient drive power,

1. Parking brake not released.

2. Brake out of adjustment. 2.

3. Drive hose could be twisted
or collapsed.

4. Drive motor is damaged. 4,

. To release brake, put brake

lever in OFF position.

Readjust brake.

3. On twisted hose, remove hose

and check inside, Inner lining
could be collapsed. Replace
hoses.

Remove, inspect and replace
if necessary.
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HOIST SYSTEM

TROUBLESHOOTING

Problem

Probable Cause

Remedy

Hoist won't raise or lower.

. Hoses and connections.
. Counterbalance not opening.

, Spool in main valve hoist

section not moving.

. Hoist brake not releasing.

. Motor damaged.

. Counterbalance valve.

. Replace twisted or collapsed

hose. Tighten all fittings.

. Check O-rings, replace if

necessary.

. Dirty system. Clean and

flush.

Check operation of spool for
free play.

. Remove brake, repair or

replace.

. Remove pump or motor

check over and replace if
necessary.

. Internal drain plugged up.

Remove and clean.

Hoist won't pick up maximum
load.

. Hoist motor-to-gearbox

coupling.

. Cable.

. Hoist gear reducer.

. Hoist motor warn.

. Main valve bank.

. Misalignment of coupling

between hoist motor and
gearbox will result in loss of

-power. Check coupling. Re-

atign if necessary.

Loose set-screws or sheared
keys in hoist mechanism wili
cause stoppage. Repair/re-
place if necessary.

. If cable is binding in sheaves,

free it.

Cable may not be reaving
properly on hoist drum. Run
out cable and reave it on
drum correctly.

. Check fluid level in gearbox.

Be sure it is not low.

Be sure the right oil has been
put in hoist gearbox.

Check gears for wear. Replace
badly worn gears.

Replace worn bearings.

. Check case drain while motor

is in operation.

. Dirt in system. Clean.

Spring collapsed in bottom of
valve section. Replace.

Seal leaking. Replace.
0O-ring leaking. Replace.
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TROUBLESHOOTING

HOIST SYSTEM (Continued

Problem

Probable Cause

Remedy

Hoist not working evenly.

1. Main pump not adjusted
properly.

2. Main valve spool or hoist
section in main control valve
not working properly.

3. Worn hoist motor.

1. When pumps are out of syn-
chronization or when install-
ing new pumps it is necessary
to synchronize the pump
stroking system. Refer to
section on Pump Adjustment,

2. Dirt in system. Clean and
fiush.

C-ring out of groove or
broken O-ring. Check and
replace.

Check to see spool is free.
Check for full stroke.

Check O-rings for cracks.
Replace.

3. Replace motor,

Hoist jerking going down.

1. Counterbalance valve not
functioning properly.

2. Brakes not releasing properly.

1. Remove counterbalance
valve repair or replace valve.

2. Replace seals.

TRAVERSE SYSTEM

Problem

Probable Cause

Remedy

Traverse not working.

1. Cable not tight.
2. Oil on cable.

3. Spool in traverse main
section.

4. Traverse motor by-passing.

5. Cross-over relief.

1. Take up cable adjustment.

2. Wipe off. Remove excessive
oil.

3. Check for collapsed spring in

bottom of valve section.
Replace if collapsed.

Replace damaged O-rings.

Check for leakage in valve.
Remove spool and inspect for
wear.

I valve section is worn or
cracked, replace valve section.

4. Gear worn. Replace.
Worn bearing. Replace.
O-ring leaking. Replace.
Gaskets leaking. Replace.
Worn thrust plates. Replace.
Housing worn, Replace.
Key sheared. Replace.
Seal leaking. Replace.

5. Set too low or dirt holding

open.
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STEERING SYSTEM

TROUBLESHOOTING

Problem

Probable Cause

Remedy

Steering wheels not staying in
line.

1. Air in circuit.

2. Steering alignment needle
valve.

3. Steering cylinder.

1. Loose-fitting. Tighten. Bleed

. Steering alignment needle not

. Worn packing. Replace.

circuit.

Packing flange leaking in
cylinder. Tighten.

Wiper ring seat leaking in
cylinder. Replace.

Low in oil. Add.

tight. Tighten.

Steering needle valve leaking.
Repair/replace as required.

Replace with new valve.

Check packing flange.
Tighten if necessary.

Check wiper seal seat.
Replace.

O-rings leaking. Replace.

Check cylinder wall for pits,
scratches, cracks, or other
defects which cause hydraulic
fluid teaks. Replace cylinder
if necessary.

Steering not operating
properly.

1. Steering pump.

2. Relief valve.

3. Steering filter.

. Check shaft coupling.

. Dirt in relief valve. Clean.

3. Replace.

O-rings leaking. Replace.
Worn bearing. Replace.
Shaft seal. Replace if worn.

Check oil level and filters in
tank. Change oil if dirty.

Valve spring collapsed.
Replace.

Valve worn. Replace.
O-ring leaking. Replace.

Poppet scored orcracked.
Replace.
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TROUBLESHOOTING
BRAKE SYSTEM

Problem Prabable Cause Remedy
Service brake not working. 1. Air in brake circuit. 1. Bleed brake circuit. This is
done best with a brake
bleeder ball.
2. Leak in brake system. 2. Tighten fitting or tubing.

Bleed brake system.
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DISASSEMBLY AND REPAIR

COMPONENT DISASSEMBLY
AND REPAIR

Pump Drive Transmission

Main Hydraulic Pump (500A1 TRAVELIFT)
Main Hydraulic Pump (650A1 TRAVELIFT)
Power Steering Pump (500AI}

Supercharge and Power Steering Pump
{650AI TRAVELIFT)

Main Control Valves
Miscellaneous Control Valves
Steering Orbitrol Seal Replacement
Steering Cylinder

Master Brake Cylinder -
Parking Brake Cantrol Valve
Drive Brake

Hoist Brake

Motor (Drive and Hoist}
Traverse Motor

Gearbox (Drive and Hoist}
Traverse Gearbox

Wheels and Tires

Steering Yoke

GENERAL

The following cleaning instructions are general in
nature and are applicable to all compaonents of the
TRAVELIFT that are going to be removed and
disassembled.

1. Prior to removing a component from the TRA-
VELIFT it should be steam cleaned on the out-
side to facilitate removal and prevent dirt from

entering the component, Make sure all ports or

openings on the component are plugged to pre-
vent contamination from entering the com-

ponent.

. Parts such as castings and housings may be

cleaned in a hot solution tank with a mild alkali
solution as long as none of these parts have
ground or polished surfaces. Keep the parts in
this solution until the parts are thoroughly
cleaned and heated. Parts should be thoroughly
rinsed after cleaning to remove all traces of
alkali. Because the parts are heated the rinse
water will evaporate faster.

. Clean parts having ground or peclished surfaces

such as gears, bearing, shafts and collars in a
non-flammable cleaning solvent.

CAUTION: Do not use flammable

solvents (gasoline, etc.) for cleaning
parts.

IMPORTANT: Do not clean these parts with
gasoline or in a hot solution tank with water
and alkaline solutions such as sodium hy-
droxide, orthosilicates or phosphates.

4. Dry parts with moisture free compressed air or

a soft, clean, lintless cloth. Bearing may be ro-
tated slowly by hand to aid drying or they may
be dried with compressed air but DO NOT al-

low bearings to spin while drying.

. Lubricate parts that are to be reassembled im-

mediately with a light oil to prevent corrosion.
Parts that are to be stored for any length of
time should be treated with a rust preventative
and wrapped in a corrosion resisting paper.
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DISASSEMBLY AND REPAIR

PUMP DRIVE TRANSMISSION

REMOVAL

Refer to Figure 28. When removing the main
pumps and the transmission, relieve the weight of
the components to prevent attaching hardware
from binding.

1. If possible, steam clean the pumps and transmis-
sion. If steam cleaning is not practical, wash
thoroughly with solvent and blow dry with
compressed air. Drain transmission oil and dis-
card.

2. When the pumps are disconnected and removed,
cap all lines and ports to prevent entrance of
foreign material. Work pumgps toward rear of
machine, keeping weight off pump input shaft.
Adapter sleeves {11) may stay with the pump or
remain in the transmission.

3. To remove transmission from flywheel housing,
remove capscrew (21) from flywheel housing
cover {20). The transmission is now free and
must be pulled out until splines of gear drive
shaft are cleared.

DISASSEMBLY

A clean working space should be provided with
sufficient area to arrange disassembled parts.

NOTE: All bearings are press fit. |f bearings
must be removed from the gear, reuse of bear-

ing is not recommended.

1. Pull shaft {19} from pinion gear (23). Remove
adapter sleeves (11} and pump O-rings (10).

2. Drive plate (18) can be removed from engine
flywheel by removing place bolts {17).

3. Remove special stud (16). Tap or pry flywheel
housing cover {20) from housing. Remove
O-rings {4), then drive out oil seal (22} from
housing,

4. Remove gear (23} by prying out on bearing (3}
using two pry tools,

5. Remove nuts (8) and washer (6). Pry adapters
(5) from housing using two pry tools.
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6. To remove gears {12), pry out on bearings (3)
with two pry tools. Gear and bearings come out
together.

REASSEMBLY

Reassemble the pump drive transmission as fol-
lows:

1. If bearings (3) have been removed from gears
{12 or 23), press into place on each side of the
gears. Both sides of gears (12 and 23) are identi-
cal and cannot be installed backwards.

NOTE: All bearings are a “’press fit" on gears.
The inner race of these bearings must be sup-
ported when installing on gears.

2. Insert gears (12) into housing and press into
place.

3. Install O-rings (4) on adapters (5). Position
adapter over bearing and tap into place. Instalt
lockwashers (6) and nuts {8).

4. Insert gear (23), with bearings installed, into
housing and press into place.

5. Press oil seal (22) into cover (20). Instali O-ring
in cover, then position cover over bearing and
tap into place. Install special stud (16) and
washer {6).

6. Install plugs (2, 13, 14 and 15}, reducer bushing
(25) and breather {24},

INSTALLATION
Install the assembled unit as folfows:

1. Position drive plate (18) on engine fiywheel and
secure with place bolt (17).

2. Insert pinion drive shaft (19) in transmission.
Position transmission on flywheel housing and
secure with capscrews (21).

3. Install pumps and connect hydraulic hoses. |If
the pumps were disconnected and the system
drained, refer to Hydraulic System Maintenance
for instructions on replenishing the system
hydraulic oil supply.
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DISASSEMBLY AND REPAIR

10

RIVETS
USED HERE

1. Transmission housing 15. Plug, oil level check
2. Pipe ptug 16. Special stud

3. Bearing 17. Place balt

4. O-ring 18. Drive plate

5. Pump to housing adapter 19. Pinion drive shaft

6. Lockwasher 20. Flywheel housing cover
7. Stud 21. Capscrew

8. Nut 22. Oil seal

9. Adapter to Pump Gasket 23. Pinion gear

10. O-ring 24. Breather

11. Sleeve adapter 25. Reducer bushing

12. Driven gear 26. Socket head capscrew
13. Drain plug 27. Socket head capscrew
14. Plug 28. Elbow 90°

Figure 28. Pump Drive Transmission

MAIN HYDRAULIC PUMP (500 Al TRAVELIFT)

REMOVAL

Before breaking a hydraulic circuit connection, be prevent contamination of hydraulic fluid in

sure engine is shut-off and system pressure has system. -
been released. This can be done by moving control 2. Disconnect the pump stroking servo rod from
. levers after engine has been shut-off. the stroking bell crank.
1. Mark hoses for ease of hook-up when reinstall- 3. Index mark the pump and transmission. Re-
ing pump. After disconnecting hydraulic fittings move pump from machine by taking out the
at the pumps, plug all ports and cap lines to mounting capscrews.
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DISASSEMBLY AND REPAIR

DISASSEMBLY

Be sure that disassembly area is free of dirt. Keep
hands and tools as clean as possible. As parts are
removed during disassembly, they should be dried
with filtered compressed air and arranged in an or-
derly manner on a surface free of dirt and lint.

1. Valve plate removal. (Number callouts refer to
Figure 29}.

a. Index mark valve plate (15) and pump hous-
ing (31).

b. Remove valve plate by taking out capscrews
(49). Stroking servo assembly (1 through 14)
will come out with valve plate.

2. Rotating group removal and disassembly.

a. Turn the rotating group (Figure 22) slightly
to free it from the swash plate.

b. Tilt the housing and remove the rotating
group. Exercise care that the cylinder block
does not become separated from the rotating
group during removal from the housing.

¢. Lift the shoe assembly (44, Figure 29), along
with the piston and shoe assemblies (43)
from the cylinder block (21). Exercise ex-
treme care that machined surfaces of pistons
are not nicked or damaged. Even a minor
burr on a piston can severely score the cylin-
der block.

WARNING: If it is necessary to
remove spring (19), and washers
(20 and 46} from the cylinder
block (21}, refer to Figure 30 for

proper procedures. Bodily injury can be caused
by the sudden release of cylinder block spring
(19, Figure 29).

3. Swash plate removal. Rotate the swash plate
(42, Figure 29) and pull out evenly from yoke
(29). Removal may be slightly difficult due to
suction of oil under the plate.

4. Drive shaft removal.

a. Remove retainer snap ring (39, Figure 29)
with Truarc pliers.

b. Tap the end of drive shaft (40) with soft tip
hammer to free the shaft and bearing (37)
from the housing (31).

5. Yoke removal.
a. Remove the yoke return spring assembly.
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b. Remove plug (36), from housing along with
O-ring (35), spring (34), and seat (33). Exer-
cise care when removing plug since spring
(34} is compressed slightly.

6. Pintle and yoke removal {Figure 31).

NOTE: Swash plate must be removed from
yoke to remove pintle.

a. Back-off lock screw (28, Figure 29) at yoke
until pintle groove clears.

b. Lightly tap pintle toward inside of unit to
remove.

CLEANING, INSPECTION AND REPAIR

Clean all parts in mineral oil solvent and blow dry
with filtered compressed air before inspection and
after any lapping or machining operation.

Inspect yoke pintle assemblies, and pintle needle
bearings for wear or damage. Inspect stroking servo
assembly for signs of wear or damage. Check piston
and shoe assembly tolerances as shown in Figure
32. Discard all gaskets, seals and O-rings regardless
of condition.

REASSEMBLY
Reassemble the hydrautic pump as fotlows:
1. Install pintle and yoke.

a. Insert the pintle through the housing into
the yoke.

b. Align the grooves and thread in lock screw.

c. Remove pull-screw and insert O-ring and
core plug. Press plug in place. Approximate-
ly 350 ft-lbs. {4756 Nm) force is required to
properly seat plug against O-ring for leak-
proof seal.

d. Assemble seat {33, Figure 29), spring (34),
and. plug (36), and insert the assembly
through hole in drive-end of pump housing.

2. Install drive shaft and bearing.

a. If bearing (37) requires replacement, press
new bearing on shaft over drive-coupling
end. Support bearing inner race while press-
ing into position. Install retaining ring {38).

b. Install new shaft seal (32, Figure 29} in
housing. Place washer {41) over shaft seal
and then install drive shaft (40) in the hous-

ing.
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DISASSEMBLY AND REPAIR

4536
3334
32i ‘|_ J
e
38

|
4190 37 39 50

LETTER A — INDICATES ROTATION GROUP
LETTER B — INDICATES SEAL KIT

1. Snap ring 14. Gasket 27. Bearing 40. Shaft

2. Cover 15. Valve plate 28. Capscrew 41. Washer

3. Oring 16. Gasket 29. Yoke 42. Swash plate
4. Snap ring 17. Bearing 30. Pin 43. Piston

5. Washer 18. Snap ring 31. Housing 44. Shoe plate
6. Spring 19. Spring 32. Seal 45. Spherical washer
7. Spool 20. Washer 33. Seat 46. Washer

8. Plug 21. Cylinder block 34. Spring 47. O-ring

9. Piston 22. Pin 35. O-ring 48. Plug

10. Snap ring 23. Washer 36. Plug 49. Capscrew
11. Cylinder 24. Plug 37. Bearing 50. Capscrew
12. O-ring 25. QO-ring 38. Snapring

13. O-ring 26. Pintle 39. Snap ring

Figure 29. Main Hydraulic Pump (500Al1 TRAVELIFT)
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DISASSEMBLY AND REPAIR

@

E ’/G) INSERT A 3/8 BOLT 3-1/2” LONG THROUGH g

s A 17 0.D. FLAT WASHER ON 10 AND 15 GAL.
UNITS, (USE 3/8 X 5” BOLT AND 1-1/2" 0.D.
WASHERS ON 20 AND 29 GAL. UNITS).

@ THRUST THROUGH CYLINDER BLOCK

@ANOTHEFI FLAT WASHER

@THREAD THE NUT ON THE BOLT.

@TIGHTEN UNTIL TENSION IS
REMOVED FROM THE SNAP RING

@nEMOVE SNAP RING
WITH TRUARC PLIERS

@BACK THE NUT OFF SLOWLY TO RELIEVE@
COMPRESSION ON THE SPRING. REMOVE
INTERNAL PARTS IN THE ORDER SHOWN.

Figure 30. Disassembly and Assembly of Cylinder Block

CHECK ALL NINE SHOES.
THIS DIMENSION MUST
BE MAINTAINED WITHIN
0.001 INCH ON ALL
PISTON NINE SHOES.

O-RING

PINTLE

CORE PLUG p
SHOE MUST SWIVEL

~
SMOOTHLY ON BALL. "
END PLAY MUST NOT
EXCEED 0.003 INCH.

SHOE FACE
RIDES ON
SWASH PLATE

Figure 31. Pintle and Yoke

b4

Figure 32. Piston and Shoe Assembly Tolerances
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3.

c. Secure assembly in housing with snap ring
{39).

Install Swash Plate. Lubricate and install swash
plate (42} with round outside edge down. Plate
should rotate freely with fingers.

Reassembly and Installation of Rotating Group.
If the spring and washers were removed from
the cylinder block, re-install them as shown in
Figure 30. Assemble the piston and shoe as-
semblies in the cylinder block as follows:

a. Place cylinder block face down on a smooth,
clean surface.

b. Insert three pins (22, Figure 29} in their
holes in the cylinder block.

c. Grease back-up washer (23) and spherical
washers (45) and place them on the pins.

d. Clamp pump in a vise with the shaft pointing
down. Pour clean hydraulic fluid in piston
holes of the rotating group until they are
full.

Insert rotating group in housing as follows:

a. Hold motor shaft with one hand and tilt
motor on edge at about a 45 degree angle.
Install rotating group with other hand.

b. Carefully rotate block until the spherical
washer and cylinder block splines fall into
alignment with the splines on the drive shaft.

Valve plate assembly and installation,

a. If needle bearing (17, Figure 29) requires re-
placement, install new bearing in bore of
valve plate (15).

b. Install stroking servo assembly (1 through
14) on the valve plate.

c. Install valve plate on pump housing; make
sure that stroking piston lines up with ball
on yoke. Refer to the Torgue Chart in the
back of this manual when tightening the six
valve plate mounting capscrews.

d. Push the nine piston-and-shoe assemblies
(43) through holes in shoe plate {44) until
shoes seat in shoe plate,

DISASSEMBLY AND REPAIR

e. Hold shoe plate so that pistons do not strike
each other, align the pistons with the bores
in cylinder block and maneuver them into
place. The pistons must move freely in the
lubricated block bores.

INSTALLATION
Install the main hydraulic pump as follows:

1. Paosition pump on transmission. It may be nec-
essary to rotate shaft slightly in order to line up
splines on drive shaft with splined drive coup-
ling in transmission.

2. Install and tighten attaching capscrews. Refer to
Torque Chart.

3. Connect hoses as marked during removal.

4, Remove O-ring type allen plug from top of
valve plate, When oil runs out of plug hole, re-
install plug. This will fill pump outer case with
oil.

5. After pump has been installed, insert link be-
tween stroking servo rod and stroking finkage
bell crank.

PUMP BREAK-IN PROCEDURE

To properly break-in a new or rebuilt pump, the
pump should be operated under a no-load or a min-
imum load condition for a specified period. The
following procedure is the specified break-in period
and should be followed to get maximum service
life from your new or rebuilt pump.

Start the engine and set the throttle at minimum
(engine speed approximately 800 rpm). Run the
pumps for 15 to 20 minutes at this time. DO NOT
OPERATE EITHER THE CONTROL LEVERS
AND PEDALS OR PUMP STROKING PEDAL
DURING THIS TIME. Continuously check the
hydraulic oil level. It should remain stable during
this period. Add oil if necessary.

After the initial run-in period, increase engine
speed to 1000 rpm. Slowly stroke the volume con-
trol pedal to full stroke and hold it for several
minutes. Release the pedal. Repeat this sequence
twenty times. Check the hydraulic fluid level.
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DI

SASSEMBLY AND REPAIR

MAIN HYDRAULIC PUMP (650Al)

NOTE: If Sundstrand pump or motor repairs
are necessary during Drott warranty period,
other than shaft seal or servo control, com-
plete pump or motor assembly must be
replaced. Beyond warranty period, field repair
is not recommended. Inquire about the Drott
exchange program for Sundstrand pumps and
motors.

In an emergency — where field repairs are ab-
solutely necessary — proceed according to the
following procedures.

REMOVAL

Remove the pump from the TRAVELIFT as
described in the following steps:

1.

If possible, the pump should be steam cleaned
while still on the TRAVELIFT and before any
hose is disconnected, If a steam cleaner is not
available, wash the pump, especially the fittings,
with" suitable cleaning solvent, Remove any dirt
from the machine which could be accidentally
dislodged and enter the pump during the rein-
stallation procedures.

Disconnect hoses connected to pump and drain
oil into a suitable container. It is recommended
that the oil be discarded and replaced with new
ail when the pump is replaced.

Remove the mounting bolts and set the pump
on a clean work bench. Working on the pump in
a drip pan will aid in keeping the work bench
clean.

DISASSEMBLY

Refer to Figure 33 and disassemble the pump as
follows:

1. Remove snap ring {45) (in some cases four

capscrews may be used instead of a snap ring).
Remove the O-ring (1A), the seal retainer (47),
and the steel half of the seal (1C). Items 1A,
1B and 1C will come out with the seal retain-
er. Set these parts aside to avoid damaging
them during further disassembly. Unless the
seal will be replaced it is important to protect
the lapped edge of the steel half of the seal
(1C) from damage.

2. Remove the bronze half of the seal {1D). This
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part is held in place by the squeeze on the
O-ring {1F). 1t can usually be wiggled off the
shaft. A few seals incorporate a small spread
pin in the drive shaft to “‘drive’’ the bronze
half of the seal. Check to see if this pin may
have worn a groove into the L.D, of the seal
hatf. 1f so, hold the shaft stationary and rotate
the seal half as far as it will go in the direction
of shaft rotation. This will again line up the
slot in the seal half with the drive pin and the
seal half can be removed., However, once in
awhile even after the drive pin is lined up with
the slot, it may be necessary to pry the part

loose by using two screwdrivers. If this is nec-
essary, make sure all pressure is applied against
the sides of the seal half and that the lapped
sealing surface is not damaged in any way.

. Remove the cover plate (22) by removing the

six capscrews {21). Inspect the gasket for dam-
age and replace if necessary.

. Remove the end cap as follows:

a. Remove the eight bolts {19} holding the
end cap in place. If the end cap does not
separate from the housing, carefully tap it
with a rubber hammer to loosen it.

IMPORTANT: Never use a screwdriver to pry
between any two surfaces of the pump. Use
extreme care to avoid damage to tapped sur-

faces on components of the pump.

b. The valve plate (52) is loosely doweled
(51) to the end cap for position only.

However, due to the extreme flatness of

the face of the end cap and the mating
surface of the valve plate, an oil seal will

exist between these two parts causing the

valve plate to cling to the end cap. On
occasion, the brass bearing plate {53) will,

for the same reason, cling to the valve
plate. Therefore, as the end cap is lifted,
care should be exercised to prevent the
valve plate from being damaged should it

become loose and fall.

c. Set the end cap aside with the lapped sur-

face up. The lapped surface should be pro-
tected from damage at all times.

d. Remove the gasket {158) and O-ring (17}
and replace if damaged.

5. Remove the brass bearing plate (63). The ma-
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1. Seal assembly 17. O-ring 33. QO-ring 49. Control lever

2. Bolts 18. Servo sleeves 34. O-ring 50. Rear bearing

3. Dowel pins 19. Hex head holts 35. Servo piston 51. Dowel

4. Control valve gasket 20. Gasket 36. Retainer ring 52. Valve plate

5. Retainer ring 21. Capscrew 37. Servo piston pin 53. Brass bearing plate
6. Clevis pin 22, Plate 38. Servo piston link 54. Rotating group {cylinder
7. Control link 23. Plug 39. Housing block and pistons}
8. Washer 24, Plug 40. Retainer ring 65. Trunnion gaskets
9. Clevis pin 25, Plug 41. Swash plate pin 56. Trunnion O-ring
10. Cotter pin 26. Dowel pin 42. Cover gasket 57. Trunnion

11. Orifice plug 27. Spring guide 43. Front cover 58. Trunnion bearing
12. O-ring 28. Servo control spring 44, Shim 59. Swash plate

13. Capscrews 29. Screw 45, Snap ring 60. Bearing

14. Controtl valve assembly 30, Washer 46. Stop pin 61. Thrust plate
1b. End cap gasket 31. Sleeve retainer 47. Seal retainer 62. Trunnion bolts
16. End cap 32. Socket head set screws  48. Drive shaft 63. Spring guide

Figure 33. Main Variable Displacement Pump (650A1 TRAVELIFT)
57
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terial in this plate is relatively soft and can be
easily scratched and damaged. Wash the plate
with clean solvent to break the oil seal and lift
the plate from the rotating group {54). There
are drain slots milled into the back of the brass
bearing plate running radially to the outside
diameter, As an aid in removing the brass bear-
ing plate, a brass pry can be carefully inserted
into one of these drain grooves and the bearing
plate lifted. Do not force these two pieces
apart at any other point other than at the
drain slots.

Remove the rear bearing (b0}. Use a standard
bearing puller to pull the rear bearing. Be sure
you can rotate bearing cage while pulling. Pull
only on the inner race not the cage or rollers.
The pump shaft should be protected from
damage by placing a suitable piece of metal
between the ram of the puiler while assembl-
ing the jaws under the bearing.

Remove the spring guide {63). Remove the ro-
tating group (54} by placing the pump housing
(39) in a horizontal position. Grasp the cylin-
der block with the fingers and pull. Remove
the block with the pistons in place.

NOTE: Do not disassemble the rotating
group.

8.

10.

Remove the thrust plate (61). This part is
cradled in the swash plate (59} with very little
side clearance. |f the pump is te be completely
disassembled, it is easier to remove the thrust
plate after the swash plate has been removed
from the housing. If the swash plate is not
going to be removed, a metal rod approximate-
ly 10 in. {25.40 cm) long and with a small
hook approximately 1/16 in. {1.588 mm) high
on the end makes a good tool for removing the
thrust plate. Two notches are provided in the
I.D. of the swash plate on a plane parallel to
the center line of the trunnions, These notches
provide clearance behind the thrust plate per-
mitting the engagement of the hook. By puli-
ing first on one side and then the other, the
thrust plate can be “worked” out of the swash
plate and removed.

Remove the front cover (43) by removing the
eight bolts (2). The front cover is positioned
by two dowel pins (3). If it does not fali {oose
tap with a rubber or plastic hammer to free it.

Remove the front cover gasket {42). If neces-
sary, scrape both the front cover and pump

11.

housing free of any particles of gasket material
that might have remained on either.

Remove the drive shaft (48). With the front
cover removed, the shaft will easily slide out
the front of the housing.

12. Remove the control valve assembly (14).

a. Remove the eight capscrews {13) which
hold the control valve assembly {14) in
place and lift the control assembly up
and out.

b. Remove the small clevis pin (8) which
connects the two follow-up links on the
control with the connecting link attached
to the swash plate. /f the control valve
assembly (4) is being removed without the
rest of the pump being disassembled, it is
strongly recommended that before remov-
ing the small cotter key (10} used to hold
the clevis pin, a long piece of tag wire or
equivalent be run through the eye of the
cotter key. This will prevent the cotter
key from accidentally falling into the
pump if dropped.

¢. The clevis pin (9) can now be removed.
The clearance between the O.D. of the
body of this pin and the 1.D. of the three
holes it passes through is very small; there-
fore, the pin does not slide out easily.
Wiggling the control housing {14} as you
pull on the clevis pin will make its re-
moval easier. Here again, /f the control
valve assembly (14} is being removed
without the pump being disassembled,
take care not to drop the clevis pin inside
the pump housing. If you do and it can-
not be fished out with a magnet, it will be
necessary to disassemble the pump piece
by piece until the clevis pin is found.

d. Lay the control valve assembly aside.
Further disassembly of this valve is usual-
ly not necessary. It should be thoroughly
washed and biown out with compressed

air.

13. Remove the trunnions (57). Remove the three

bolts {62) that hold each trunnion in place.
Use a spanner wrench and rotate the trunnion
back and forth with one hand as you push on
the inside face of the trunnion with the other
hand. It is necessary to overcome the drag of
the O-ring (56) to remove the trunnion. The
inner race of the trunnion bearings (58) usual-
ly comes out with the trunnion.
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14. With the trunnions removed, it is now possible
to lift the swash plate (59) out of the housing.

The pump is now completely disassembled. All
parts should be inspected. Those needing to be re-
placed should be replaced and those needing re-
work, reworked. Thoroughly wash all parts in clean
solvent or fuel oil and then keep them clean. Wrap
them in either clean rags or plastic. If the parts are
to remain disassembled for any period of time,
they should be protected from rust and accidental
damage. Do not allow any lapped surface to be-
come scratched or nicked. Due to the high pres-
sures the pumps and motors are required to handle
today, any abuse to the parts during the repair
procedure will result in an inefficient or inopera-
tive unit after it is assembled.

REASSEMBLY

During reassembly it is important to make sure all
parts are thoroughly clean. As the parts are being
reassembled lubricate with the same type fluid
being used in the system.

IMPORTANT: Never allow two untubricated
surfaces to rub against each other.

Refer to Figure 33 and reassemble the pump as
follows:

1. Replace bearings (50, 58 and 60) if necessary.
These bearings should be pressed rather than
driven into place.

BEARING FITS

Bearing Mating Part Fit
Front Cup* Front Cover {Item 43) Slip
Item 60 Cone Drive Shaft (Item 48) Press
Rear Cup End Cap (1tem 16) Slip
Item 50 Cone®®  Drive Shaft (Item 48) Press
Trunnion  Cup Swash Plate (Item 59) Press
ltem 58 Cone Trunnion {Item 57) Slip

*See procedure for establishing shaft end play Step 3.
**Do not press the cone of the rear bearing onto the shaft
until the cylinder block is in place, see Step 16, or unless

the drive shaft end play is to be checked, see Step 3.

2. Set preload on trunnion bearings. |f either a
new swash plate (59), trunnion (57), or trun-
nion bearings {58) were replaced or if the

DISASSEMBLY AND REPAIR

plastic trunnion gaskets (55) were lost, it will
be necessary to establish the desired preload
on the trunnion bearings as follows:

a.

Remove the O-rings {66) from the trun-
nions.

Return the same thickness of gasket (55)
to each trunnion that was present when
the pump was disassembled.

Slip the trunnion bearing cones onto the
trunnions.

Place the swash plate (89) in the housing,
lining up the bearing races with trunnion
bores in the housing (39).

Insert the trunnions, minus the O-rings,
into the housing and swash plate, The
clearance between the trunnions and their
bores in the housing is small, therefore, it
is easy to bind the trunnions as they are
being put into place. A plastic hammer
may be used to lightly tap the trunnions
as an aid in assembly.

Tighten one trunnion bolt (62) on each
trunnion.

Attach a spring scale to either of the two
bores for the swash plate pin (41). With
the proper thickness of trunnion gaskets,
it will require between 3 and 4 pounds
{1.35-1.8 Kg) pull to move the swash
plate. Add or remove gaskets (55) until
this reading is obtained. Gaskets should be
added or removed evenly to each side.
The total thickness of gaskets on one
trunnion should not exceed the total
thickness of gaskets on the other by more
than .005"” (.1270 mm).

When the proper preload is established, re-
move the trunnions from the housing.

. The shaft end play. If a new drive shaft {48),

end cap (16), front cover (43}, and front bear-
ing (60) are used, the shaft end play should be
checked as follows:

a.

Press the cone of both the front and rear
bearings onto the drive shaft.

Instatl the end cap gasket (15) and end
cap (16).

Tighten two of the end cap bolts to 27-30
ft-lbs. (36-40 Nm).

Put the front cover gasket (42} onto the
housing.
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Courtesy of CraneMarket.com



https://cranemarket.com

DISASSEMBLY AND REPAIR

e. Place the drive shaft in the housing with
the cone of the rear bearing in its cup.

f.  Place the front cover {43) into place.

g. Tighten at least one bolt {centrally locat-
ed) on each side to 27-30 ft-lbs.
(36-40 Nm).

h. The end play of the shaft can now be
checked and should be between .003” and
013" (.0762 to .3302 mm).

4, Assemble the servo pistons (35) as follows:

NOTE: If the old swash plate (59), the two
servo piston assemblies (27 through 41), and
the two servo sleeves (18) are to be reused,
they shall all be returned to the same position
they were removed from. See Step 10 for the
correct procedure to follow to set the neutral
position of the swash plate if any of these
parts are replaced with new or if the parts
have become mixed up.

a8. Check the grooves on the O.D. of the
servo piston {35) making sure there are no
burrs or foreign material present.

b. Place the servo control spring (28} in the
1.D. of the servo piston {35),

c. [Insert the spring guide {27) into the servo
control spring,

d. lInsert the 1/4-20 screw (29) into the
washer (30) and drop both into the 1.D.
of the spring guide to the screw threads
extend through the hole in the end of the
guide.

e. Compress the servo control spring until
the 1/4-20 screw can be engaged and
tightened into the servo piston.

f. Place the servo piston link {38) into the
clevis of the servo piston.

g. Insert the servo piston pin (37) into place,
pinning the link to the swash plate.

h. Fasten the servo piston pin into place
with two snap rings (36).

i. Assemble the other piston assembly in the
same manner.

5. Attach the servo piston assemblies to the
swash plate as follows:

a. Lay the swash plate flat on the work-
bench and place the free end of the servo
piston links {38) into the two clevises pro-
vided on the swash plate. The joggle in the

servo piston link should be arranged so
that the pistons are ''stepped’’ outward
from the center line of the pump.

b. Insert the two swash plate piston pins
(41} through the clevis of the swash plate,
pinning both links to the swash plate,

¢. Fasten the pin in place with two snap
rings (40).

6. Attach the control link (7) to the swash plate

as follows:

a. Position the control link {7) in the clevis
provided in the swash plate.

b. Insert the clevis pin {6) into place pinning
the link to the swash plate.

c. Fasten the pin in place with two small
snap rings (5).

. Install the swash plate (59) as follows:

a. Set the pump housing on the bench with
the front cover opening facing you and
the apening for the control upward.

b. Insert the swash plate with the servo pis-
ton assemblies and control link attached
into the housing. As this is done, the two
servo pistons should be placed into the
openings provided for the servo sleeves.
This should be done with care to prevent
damage to the pistons.

NOTE: Make sure the swash plate is posi-
tioned so that the control link (7) is next to
the opening provided in the housing for the
control assembly {14), and pointing toward
the end cap (rear) end of the housing,

8. Install the trunnions as follows:

a. Cover the trunnion O-rings {56) with
grease and put them in place on the trun-
nions. The grease is used to prevent the
O-ring from being damaged as the trun-
nion enters the housing.

b. Place the trunnions through the bores in
the housing and into the swash plate. The
clearance between the trunnion and its
bore is small and it is, therefore, easy to
bind the two parts together. A plastic or
babbit hammer may be used to lightly tap
the trunnion ““home”, if necessary.

¢. Tighten the trunnion bolts (62) to 27-30
ft-lbs. (36-40 Nm).
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solutely parallel to the machined surface
of the housing which touches the end cap
gasket and there is absolutely no angular
free play in the swash plate.

9. Install the servo sleeves (18, Figure 33} as fol-
lows:

a. Cover the O-rings (33 through 34) with
grease and put them in place on the
sleeves. d.

e. Use the socket head set screws (32) previ-
ously removed. Use a screwdriver to set
retainer in slot in the sleeve to prevent the

Install the sleeve retainer (31).

NOTE: O-ring (34) is slightly smaller in Q.D.
than (33) and goes in the groove toward the
open end of the sleeve.

b. Turn both sleeves into the housing until
the scribed lines on the sleeves and those
on the housing line up. These lines should
have been scribed at the factory during
the original assembly or at the time of
disassembly. If the swash plate, all parts
of the servo piston assemblies and both of
the servo sleeves are to be returned to the
pump and not replaced with new parts,
lining up the scribed marks will return the
swash plate to its neutral position.

10. Setting neutral position of swash plate as fol-

lows:

a. If any of the parts mentioned in Step 9
were replaced with new parts or as a
check to make sure the swash plate is in

11

sleeve rotation.

. Install the control assembly,
a. Putthe control gasket {4} in place.

b. Cover the three O-rings (12) with grease
to hold them in place and put them in the
recesses provided in the control valve
housing.

c. If used, press the orifice plug (11) into
O-rings in the middle port in the control
valve housing.

d. Place the swash plate link (7} between the
“follow-up'’ linkage of the control.

e. Put the small snap ring in the groove in
the clevis pin (9) and insert it through the
“follow-up’* links and the swash plate

absolute neutral, the following procedure control link.
should be used. f.  Place the small washer (8) on the clevis
b. Turn both servo sleeves into the housing pin.

as evenly as possible, until all angular play
is taken out of the swash plate. This will
happen when the servo sleeves are both
just touching the spring guides (27}, Do
not turn the sleeves in beyond this point
causing any compression of the servo con-
tro! spring {28).

c. Using a depth mike measure from the
machined surface of the housing, which
makes contact with the end cap gasket, to
the machined surface of the swash plate.
This is the surface against which the
thrust plate bearings. The measurement
should be made at two points equally
spaced from the center line of the pump
and as near to the outside diameter of the
machined recess as possible. Measure one
side then the other. Note which side is
low and back off (turn counterclockwise)
the servo sleeve nearest this side 1/8—1/4
turn. Turn the other sleeve in (clockwise)
a like amount or until the angular free
play is again removed from the swash
plate. Repeat this process until the ma-
chined recess of the swash plate is ab-

g. Insert the small cotter pin {10) through
the clevis pin. Do not use the old cotter
pin.

h. Fasten in place using the proper bolts
{13). Tighten to 85-90 in-bs. (11.77-
12.47 meters Kag).

NOTE: Be sure to put the proper length boit
in the correct hole.

12

13.

. Install the thrust plate {61}). Place the thrust

plate into the machined recess in the swash
plate, The chamfered side goes against the
swash plate. The clearance between this plate
and its recess is small, therefore, care should
be taken to insure it lies flat,

Install the drive shaft (48}, If the cone of the
rear bearing was pressed onto the drive shaft
to establish the shaft end play, it should be
removed at this time. The cone of the front
bearing should be in place. Slide the shaft
through the 1.D. of the swash plate from the
front cover end taking care not to move the
thrust plate out of position.
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14,
15.

16.

17.

18.

19.

Install the front cover gasket (42).

Install the front cover {43). Tighten the bolts
that hold it in place to 27-30 ft-lbs. (3.74-
4.16 meters Kg}.

Assemble the cylinder block assembly into
the housing as follows:

a. Lay the housing on its side with the con-
trol up (14).

b. Turn the drive shaft until the missing
tooth in the spline is on top.

c. Pull the drive shaft as far as possible
toward the front of the pump and clamp a
collar or “C"” clamp onto it to prevent it
from being bumped or pushed toward the
rear of the pump as the assembly con-
tinues.

d. Cover the cylinder block and piston as-
semblies liberally with clean oil. Pick up
the cylinder block assembly and slide it
into the housing and onto the drive shaft.
It is necessary to line up the missing tooth
on the shaft with the missing tooth in the
retainer guide and the cylinder block.
Push the block all the way ""home”’.

Install the spring guide {63}. This sleeve-like
part is used as a spacer. It should slide freely
onto the shaft and into the block. If it does
not drop into place freely, the block spring is
not concentrically positioned and should be
moaved into proper position with a screwdriver.

Press the cone of the rear bearing {50) onto
the shaft. This can either be done with an
arbor press or a bearing puller. In either case,
make sure the tool is ciean. If not dirt will fall
into the pump. As the cone is pressed into
position, the slipper retainer springs in the ro-
tating group will be compressed and the whole
cylinder block assembly will drop into the
housing a quarter to three quarters of an inch
(6.35 to 19.06 mm) depending on the size
pump.

Install the bearing plate (53} as follows:

a. Set the pump shaft downward on the
block of wood used during assembly.

NOTE: Do not bump or push the shaft
toward the rear of the pump. If this happens,
the shaft spline can become disengaged with
the spline in the retainer guide and the two
parts can then become out of phase. The re-
tainer guide will, in this case, be extensively
damaged as the end cap is bolted in place.

62

20.

21.

22,

23.

24.

b. Put the dowel pins (71} into the block.
Make sure the face of the cylinder block
and the bearing plate are absolutely free
of any foreign material such as dirt, lint,
etc. These two parts should lie absolutely
flat against the other.

c. Cover the bearing plate liberally with oil.

Place the valve plate (52) on the end cap (16)
as follows:

a. Put the cup of the rear bearing (50} and
dowel pin (51) in place in the end cap.
Make sure the end cap and valve plate are
free of any dirt or lint that would prevent
the parts from laying absolutely fiat
against the other.

b. Cover the face of the end cap with a thin,
even coat of oil soluble grease such as
vasoline. Put the valve plate (52) into
place and press it down into the grease.

Put the end gasket (15), O-ring (17), and
dowel pins (26) into place on the housing.
Coating the gasket with a thin, even coat of
light grease will make it easier to remove the
gasket should it be necessary to again service
the pump in the future,

Install the end cap (16). Carefully pick up the
end cap, with the valve plate in place, turn it
over, and lower it in place untif the valve plate
touches the bearing plate. This should be done
carefully so as not to dislodge the valve plate.

Install the cover plate (22) as follows:
a. Lay the pump on its side.
b. Place the plate gasket in place.

c. Position plate on pump and install six
bolts.

d. Tighten the six bolts that hold the cover
plate in place to 85-90 ft-Ibs. {15-122 Nm).

Install the shaft seal (1) as follows:

a. Cover the shaft seal O-ring (1F) with
grease and put it in place in the I.D. of the
shaft seal (1D).

b. Check the end of the pump drive shaft for
any burrs that would cut the shaft seal
O-ring. Slide shaft seal (1D} onto the shaft
and press it into place with the skirt flat
against the inner race of the front bearing.

c. Place the seal springs (1B} in place in the
seal retainer (47). The stop pin (46)
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should be driven securely into the seal re-
tainer,

d. Cover the housing seal O-ring (1A) with
grease and put it in place on the skirt of
the housing seal (1C).

e. Press the housing seal {1C) into the retain-
er with the fingers, engaging the stop pin
in the slot in the housing seal. Press down
on the housing seal, compressing seal back
to its original position. This will insure an
even pressure being maintained between
the seal halves,

f.  Cover the retainer O-ring {1E) with grease
and put it in place on the Q.D. of the
retainer.

g. Push the retainer, as assembled in Steps D
through F, into the housing far enough to
allow the snap ring (45) to be put in
place.

h. Using a large set of Tru-Arc pliers, place
the seal snap ring in place.

25. Using a lever, such as a pair of channel locks,
rotate the pump shaft several revolutions by
hand, making sure it turns fairly free.

If the pump is to be in storage for any length of

DISASSEMBLY AND REPAIR

time, it should be completely filled with oil and il
ports plugged. Just prior to being installed on a
vehicle, the shaft should again be rotated several
revolutions by hand.

PUMP BREAK-IN PROCEDURE

To properly break-in a new or rebuilt pump, that
pump should be operated under a no-load or a min-
imum load condition for a specified period. The
following procedure is the specified break-in period
and should be followed to get maximum service
life from your new or rebuilt pump.

Start the engine and set the throttle at minimum
(engine speed approximately 800 rpm). Run the
pumps for 15 to 20 minutes at this setting. DO
NOT OPERATE EITHER THE CONTROL
LEVERS AND PEDALS OR PUMP STROKING
PEDAL DURING THIS TIME. Continuously check
the hydraulic oil level. It shauld remain stabie dur-
ing this period. Add oil if necessary.

After the initial run-in period, increase engine
speed ta 1000 rpm. Slowly stroke the volume con-
trol pedal to full stroke and hold it for several
minutes. Release the pedal. Repeat this sequence
twenty times. Check the hydraulic fluid level.

POWER STEERING PUMP (500AlI)

REMOVAL

1. Drain the hydraulic system. Refer to instruction
under ‘'Hydraulic Systems’”. Discard the
drained oil.

IMPORTANT: Place appropriate tags in the
operator’s compartment that the TRAVELIFT
is not to be operated with hydraulic system
drained. .

2. Disconnect the pump inlet and outlet lines at
the pump ports. Cap and plug all open fittings
immediately.

3. Remove the mounting capscrews that hold the
pump to the mounting bracket and remove the

pump.
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DISASSEMBLY Gears are a matched set and must be kept to
gether. '

1. index mark the port end cover {11, Figure 34), 5. Turn shaft end cover (2) so that thrust plate is
gear housing (9), and shaft end cover (2) to up. Pry off thrust plate (6) carefully with thin

facilitate reassembly. screwdriver. Remove and discard pocket seals

(7).

6. If bearings {b) are to be replaced, remove them
from the shaft end cover with a bearing puller.

2. Remove the four capscrews and washers {12).

3. Lift off port end cover (11). The thrust plate
(6) with rings seal (4), pocket seal {7) and roller

bearings (5} will be removed with cover. 7. Remove and discard O-rings (8).
4. Remove the driven gear and drive gear set {10} 8. Remove and discard lip seal (1) from shaft end
and gear housing (9} from shaft end cover (2). cover (2).

1. Double lip seal 8. O-ring

2. Shaft end cover 9. Gear housing
3. Setscrew 10. Gear set

4. Ring seal 11. Port end cover
5. Roller bearing 12. Capscrew

6. Thrust plate 13. Capscrew

7. Pocket seal

Figure 34. Power Steering Pump (500Al TRAVELIFT)
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INSPECTION AND REPAIR

The reason why the pump was disassembled will
usually determine the pump parts that require re-
placement.

1. Cavitation. A pump that has been making a
great deal of noise due to cavitation or improp-
er oil supply will need bearings and new gear
housing. Replace all parts that are pitted.

2. Leakage. A pump that has been leaking between
sections will need new O-rings, Check thrust
plates and gear housing faces for defects or
damage.

3. Low Output. A pump that has been delivering
low volume may need new pocket seals, or it
may have some badly worn or scored parts.

4. Broken Parts. If a part of your pump is visibly
chipped or broken, foreign matter may be cir-
culating in the hydraulic system. Fiush the
system; remove filters, check them for ruptures,
and replace them. Check filter screen in reser-
voir; if damaged, replace it. Replace broken or
scored parts of pump.

5. Bearing Test. Test all bearings by rotating a gear
or shaft in them under slight side pressure to
check (by feel) for pitted or cracked races. Re-
place bearings as necessary.

6. Gears and Bearings. |f bearing-mating surfaces
of gears are scored, obtain a new set of matched
gears. In this case, bearings must also be replaced.

7. Housing Components. Check housing and thrust
plates for scoring and wear.

Replace all damaged, worn, or scored parts that
cannot be repaired. Clean and dry (with com-
pressed air). If pump is not to be reassembled im-
mediately, store parts in clean hydraulic fluid,
making sure to keep matched gear sets and roller
bearings together.

REASSEMBLY
Shaft End Cover

1. Press bearing in bores of shaft end cover if they
have been removed. Install seal rings in bores
befare installing bearings.

2. Install double lip seal {Figure 34A).

Figure 34A. Trimming Pocket Seals,

3. Piace small amount of heavy grease into the two
middle slots in the open face of the thrust plate
{B6) and insert pocket seals {7).

4, Place the thrust plate {6) with pocket seal slots
toward the face of the shaft end cover over the
bearings {5). Check to see that the pocket seals
(7) in the center slots are still in piace before
tapping thrust plate into position. Leave a clear-
ance of approximately 1/32" (.794 mm) be-
tween the thrust plate (6) and the shaft end
cover (2).

5. Into each of the four open slots in the thrust
plate {6) insert a pocket seal (7). Push each seal
all the way into the slot so that the hidden end
is always in contact with the roller bearing race.
Tap the assembled thrust plate into position
against the face of the shaft end cover. Using a
razor blade or sharp knife, trim away the excess
from the exposed ends of the pocket seals (7)
square and flush with side of the thrust plate.

Port End Cover

1. install the two roller bearings (5) into their re-
spective bores in the port end cover (11} — IF —
they were removed. Install rings seal {4) first.

2. Place small amount of heavy grease into the two
middle sfots in the open face of the thrust plate
{6) and insert pocket seals.

3. Place the thrust plate (6} with pocket seal slots
toward the face of the port end cover {11} over
the bearings (5). Check to see that the pocket
seals in the center slots are still in place before
tapping the thrust plate into position. Leave a
clearance of approximately 1/32' {.794 mm)
between the thrust plate (6) and the port end
cover (11).
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DISASSEMBLY AND REPAIR

4. Into each of the four open slots in the thrust

plate (6} insert a pocket seal. Push each seal all
the way into the slot so that the hidden end is
always in contact with the roller bearing race.
Tap the assembled thrust plate into position
against the face of the port end cover. Using a
razor blade or sharp knife, trim away the excess
from the exposed ends of the pocket seals
square and flush with sides of the thrust plate.

Final Assembly

1.

Place the assembled shaft end cover (2) in a
vise, gear side up.

Pour a small amount of oil on face of thrust
plate to provide lubrication of gears. Install the
drive gears {10) on the shaft. Stone the gear
ends before installation to remove any minute
burrs.

Stone the faces of the gear housing (9} to re-
move any burrs that might have occured in
handling. Blow or carefully wipe the housing
clean before installing pregreased O-rings {8) in
the grooves in the faces,

Place the gear housing {9) on the shaft end
cover and tap into position with a soft Hammer
(plastic or leatherhead). Be careful not to pinch
the O-ring (B) when positioning the housing.
Pour a small amount of oil over the gears to
provide initial lubrication when putting the
pump back into service.

Install the bearing carrier subassembly on the
gear housing (9). Hubs of gears fit into the [.D.
of the roller bearings {5) and thrust plate (6)
fits into the gear housing. Use a soft hammer to
seat the port end cover assembly against the
housing. Make sure the O-ring on the face of the
housing is not pinched.

Thread the four capscrews (12) with washers,
into the shaft end cover. Torque the four cap-
screws alternately to 200 ft-lbs. (270 Nm). Ro-
tate the shaft with a six inch wrench. Protect
the shaft splines when using a wrench. The shaft
should rotate easily.

INSTALLATION
1.

Position pump on mounting bracket, align drive
shaft.

2. Install pump attaching parts.
3. Connect hydraulic lines.
4. Replenish hydraulic system fluid.

NOTE: To avoid possible damage to a new or
rebuift hydraulic pump, RUN IT IN WITH-
OUT A WORKING LOAD for no less than
haff an hour. After this, the pump may be
operated under actual working conditions.
Failure to observe this precaution can resuit
in early pump failure, especially if working
conditions are severe.

SUPERCHARGE AND POWER STEERING PUMP
(650A1 TRAVELIFT)

REMOVAL
Refer to Figure 35 and proceed as follows:

1.

Drain the hydraulic system and discard the
drained oil.

IMPORTANT: Place appropriate tags in the
operator’'s compartment to guard against oper-
tion with the hydraulic system drained.

2. Disconnect lines at the pump ports. Cap and

plug all open fittings immediately.

3. Remove pump from drive shaft and mounting

bracket.
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DISASSEMBLY AND REPAIR

PNDOEWN

. Double lip seal
. Shaft end cover

Set screw
Ring seal
Roller bearing
Packet seal
Thrust plate
Q-ring gasket

. Gear housing
10.
1.
12,
13.
14.
15.
186.

Gear set

Bearing carrier

Shaft

Gear set

Port end cover

Stud with washer and nut
Capscrew with lockwasher

Figure 35.

Supercharge and Power Steering Pump (650A1 TRAVELIFT)
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DISASSEMBLY AND REPAIR

DISASSEMBLY

Do not attempt to overhaul the pump unless prop-
er tools and clean surroundings are available. Every
precaution should be exercised to prevent entry of
dirt into the system.

1.

Lift off port end cover (14}). Thrust plate (7),
seal rings (4), pocket seal (6} and roller bearings
{5) will be removed with cover.

Remove the driven gear and drive gear set {13)
and gear housing {9) from bearing carrier {11).
Gears are a matched set and must be kept to-
gether.

Turn shaft end cover (2) so that thrust plate (7)
is up. Pry off thrust plate (7) carefully with a
thin screwdriver. Remove and discard pocket
seals (6).

If bearings (5) are to be replaced, remove them
from the shaft end cover with a bearing puller.

Remove thrust plates (7) and bearings (5) from
bearing carrier (11) and port end cover {14) by
following Steps 5 and 6 above.

Remove and discard O-rings {8). Remove and
discard lip seal {1) from shaft end cover (2).

REASSEMBLY

1.

Reassemble shaft end cover as follows:

a. Press bearing in bores of shaft end cover if
they have been removed. Install seal rings in
bores before installing bearings.

b. Install double lip seal (1),

c. Place small amount of heavy grease into the
two middle slots in the open face of thrust
plate {7} and insert pocket seals {6).

d. Place thrust plate (7} with pocket seal slots
toward the face of the shaft end cover, over
the bearings (b). Be sure that pocket seals
(6) in the center slots are still in place before
tapping thrust plate into position. Allow
clearance of approximately 1/32 inch (.794
mm) between thrust plate {7} and shaft end
cover (3},

e. Insert a pocket seal (6) into each of the four
open slots in thrust plate (7). Push each seal
all the way into the slot so that the hidden

end is in contact with the roller bearing race.
Tap the assembled thrust plate into position
against the face of the shaft end cover. Using
a razor blade or sharp knife, trim away the
excess from the exposed ends of the pocket
seals (B6) so that the seals are flush with the
side of the thrust plate.

. Reassemble port end cover as follows (refer to

Figure 35}:

a. Instali seal rings (4). Install two roller bear-
ings (5) into their respective bores in the
port end cover (14},

b. Place small amount of heavy grease into the
two middle slots in the open face of the
thrust plate (7) and insert pocket seals.

c. Place thrust plate (7) with pocket seal slots
toward the face of the port end cover (14)
over the bearings (5). Be sure that the pock-
et seals in the center slots are still in place
before tapping the thrust plate into position.
Allow clearance of approximately 1/32 inch
{.794 mm) between through thrust piate (7)
and port end cover (14),

d. Insert a pocket seal into each of the four
open slots in thrust plate (7). Push each seal
all the way into the slot so that the hidden
end is always in contact with the roller bear-
ing race. Tap the assembled thrust piate into
position against the face of the port end
cover. Using a razor blade or sharp knife,
trim away the excess from the exposed ends
of the pocket seals square and flush with
sides of the thrust plate.

. Reassemble bearing carrier. The reassembly pro-

cedure for the bearing carrier {11} is essentially
the same as for the shaft end cover and port end
cover.

FINAL ASSEMBLY
Refer to Figure 3% and proceed as follows:
1. Place the assembled shaft end cover in a vise,

gear side up.

. Pour a small amount of oil on face of thrust

plate to provide fubrication for the gears. Install
drive gears (10} on the shaft. Stone the gear
ends before installation to remove any minute

burrs.

. Stone the faces of gear housing (9) to remove

any burrs that might have been incurred in
handling. Blow or carefully wipe clean before
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installing pregreased O-rings (8) in the grooves
in the faces of the housing (9).

Place gear housing (9) on the shaft end cover
and tap into position with a soft hammer (plas-
tic or leatherhead). Be careful not to pinch
G-ring {8) when positioning the housing. Pour a
small amount of oil over the gears to provide
initial fubrication when putting back into ser-
vice.

Install the bearing carrier subassembly on gear
housing (9). Hubs of gears fit into roller bear-
ings (5), and thrust plate (7) fits into the gear
housing. Use a soft hammer to seat or position
the port end cover assembly against the hous-
ing. Make sure the O-rings on the face of the
housing are not pinched,

Install second set of gears, gear housing and
port end cover (14) by repeating Steps 2
through 5 above.

DISASSEMBLY AND REPAIR

7. Thread four studs (15), with washers under the
heads of the nuts, into the shaft end cover.
Tighten the four nuts alternately to 200 ft-lbs
{266 Nm). Rotate the shaft with a six inch
wrench. Protect the shaft splines when using a
wrench, The shaft should rotate easily.

INSTALLATION

Position the pump on the pump bracket and secure
with attaching parts. Connect hydraulic lines.

NOTE: To avoid possible damage to a new or
rebuilt hydraulic pump, RUN IT IN WITH-
OUT A WORKING LOAD for no less than
half an hour. After this, the pump may be
operated under actual working conditions.
Failure to observe this precaution can result
in early pump failure, especially if working
conditions are severe.

MAIN CONTROL VALVES

REMOVAL

1.

Relieve all pressure in the hydraulic system by
working the appropriate control levers back and
forth several times with the engine off.

Thoroughly clean the main valves and the sur-
rounding area.

Label all tube lines and hoses to insure correct
reassembly. Disconnect all lines, then plug or
cap open fittings and ports.

4. Disconnect the control rods.

5. Remove four mounting bolts and rubber pucks

which hold the valve bank in place. (Early
models are equipped with three mounting bolts.)

DISASSEMBLY

Never attempt to disassemble the valve or any
other hydraulic component unless a clean, dust
free area is available. The work area should have
enough space to arrange all parts in an orderly
manner for reassembly. Keep all parts from each
valve section together to make certain they will be
returned to the same section. Spools are selectively
fitted to valve bores and must be returned to the
same sections from which they are removed.

1. Remove the four through bolts (Figure 36),
nuts and spacers. Separate the valve sections,

2. Disassemble the valves as shown in Figure 36.
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DISASSEMBLY AND REPAIR.
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. Locking nut

. Adjustable screw
. O-ring

. Spring

. Plunger

. Back-up ring

. O-ring

. Floating & snubber assy seat
. Shell cartridge

. Gasket

. O-ring

. Housing

. Capscrew

. Q-ring

. O-ring

. Check valve cap
. O-ring

. Spring

. Poppet

. Quad seal ring

21. Housing

22. Quad seal ring
23. Back-up ring
24, Retaining plate
25. Spring guide
26. Spring

27. Spring guide
28, Bolt

29. Capscrew

30. Valve cap

31. O-ring

32. O-ring

33. Check valve cap
34, D-ring

35. Quad seal ring
36. Housing

37. Quad seal ring
38. Back-up ring
39. Retainer plate
40. Spring guide

. $pring

. Spring guide

. Bolt

. Screw

. Valve cap

. D-ring

. O-ring

. Check valve cap
. Q-ring

. Q-ring

. Housing

. Quad seal ring

. Sock up ring

. Retainer plate
. Retainer poppet
. Spring

. Steel ball

. Poppet sleeve

. Screw

. Valve Cap

. O-ring

. O-ring

. Lacking nut

. Adjustable screw
. Q-ring

. Spring

. Plunger

. Back-up ring

. O-ring

. Snubber assy and seat
. Sheil cartridge

. Gasket

. O-ring

. Housing

. OQ-ring

. Q-ring

. Nut

. Lockwasher

. Capscrew

. Housing
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Figure 36. Main Control Valve Bank
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CLEANING, INSPECTION AND REPAIR

1. Wash all parts in clean mineral oil solvent and
place them on a clean surface for inspection.
Remove and discard old seals. See Parts Catalog
for available seal kits.

2. Carefully remove burrs by stoning or lapping
the valve sections. Use No. 4A grinding com-
pound when lapping. Make certain there isn't
any paint or burrs on mating surfaces of valve
sections.

3. Inspect valve spools and bores for burrs and
scoring. Minor scoring that will not cause objec-
tionable leakage can be stoned or polished with
crocus cloth. If scoring is excessive, the valve
section and spool must be replaced. Check the
valve spool for free movement in the bore.

NOTE: NEVER use emery cloth to clean a
valve spool. Remove sludge or lacquer de-
posits with solvent.

REASSEMBLY

1. Coat all parts with clean hydraulic fluid to
facilitate reassembly and provide initial lubrica-
tion. Petroleum jelly may be used to hold new
O-rings in place during reassembly.

2. Install new O-rings, seals, and seal retainers in
each valve section.

DISASSEMBLY AND REPAIR

3. Assemble working sections, inlets, and outlets
as shown in the figure.

4. Put the valve sections together in their proper
order. Coat through bolt threads with "Loctite’
{blue} or equivalent sealing compound, and in-
stall the nuts. Tighten nuts to 35 ft-lbs. (46
Nm).

INSTALLATION

1. Instalt the valve bank on the machine and secure
with four mounting bolts and rubber pucks.
Draw mounting bolts down until the pucks
bulge. (On early models, refer to the torque
chart for proper torque.)

2. Connect and tighten the tube and hose lines.
Refer to “Torque Valve Chart for Hydraulic
Swivel Fittings’’ when tightening.

MISCELLANEOUS CONTROL VALVES

Leakage and binding caused by defective seals or
contamination will be the major cause of valve mal-
functions. Usually, a disassembly and thorough
cleaning are sufficient remedy.

Careful inspection of seals and valve parts will de-
termine the cause of malfunction. If sleeves, pop-
pets or pistons are worn or scored, they must be
replaced.

STEERING ORBITROL SEAL REPLACEMENT

REMOVAL

Refer to Figure 37 and remove steering orbitrol as
follows:

1. Remove left side panel from steering column
bracket.

2. Thoroughly clean area around orbitrol ports to
prevent entry of dirt into system.

3. Relieve pressure, then remove and plug hydrau-
lic lines at orbitrol.

4, Remove the two capscrews which fasten the
orbitrol and column to the mounting bracket.

5. Lower the entire assembly enough to provide
access to the two capscrews which fasten the
column to the lower unit. Remove the cap-
screws, then carefully separate column assembiy
from orbitrol. Transfer orbitrol to clean work
area for disassembly.

NOTE: Major field repair of orbitrol unit is
not recommended. If orbitrol requires servic-
ing beyond seal replacement contact Char-
Lynn Distributor.
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DISASSEMBLY AND REPAIR

SEAL REPLACEMENT

1.

Clamp orbitrol with control end up in soft
jawed vise. Do not exert excessive pressure on
orbitro! housing.

B. Place the mounting plate sub-assembly over the

shaft and slide down into place over cap locator
bushing smoothly so that seals will not be dis-
rupted in assembly. Align bolt holes with
tapped holes. Be certain that the mounting

2. Remove the four capscrews which fasten mount- plate rests fairly flush against end of housing
ing plate to housing. assembly so that the cap locator bushing is not
cocked. Install four mounting plate capscrews.

3. Carefully remove mounting plate. Hold center Tighten these evenly and gradually to 21 Ib-ft.

spool down with thumbs while exerting upward

{28 Nm).

pressure on mounting plate with fingers.
INSTALLATION

4. Inspect mating surfaces for obvious leakage
Refer to removal and install in reverse order.

paths, wear and seal condition.

5. Remove seals. Seals are available in kit form.
See Parts Book.

BALL cOMPRESSION

“0" RING

6. Check the mounting plate and shaft seal care- 9 SPRING
fully to insure that they are clean and in good '?4"%{ CONTROL
condition. Ensure that the mounting plate seal SEAL “CHECK ! PARTS
grooves are clean and smooth. Each seal is PLUG SEAT . ASSEMBLY
slightly larger than its seal groove so that they ~f 4!
will be adequately retained in service. Push each olIL //O i
gently into place and smooth down into seal SEAL / L

groove with finger tip. B \ RING
NOTE: Quad ring shaft seal may be used to re-
place O-ring shaft seal in early units and will
function properly in original groove.

7. The oil seal at exterior of mounting plate is a
dirt exclusion seal and does not generally need
replacement. !f this is replaced it should be
pressed into counterbore so that the lip is di-
rected away from the unit.

CAP LOCATOR
BUSHING

MOUNTING
PLATE

RING SEAL

Figure 37. Steering Orbitrol

STEERING CYLINDER

REMOVAL 1. Clamp the base of the cylinder tube (13} in a
Refer to Figure 38 and remove steering cylinder as vise firmly enough to hold the cylinder disas-
follows: sembly.

1. Disconnect hydraulic lines and cap all fittings
and ports.

NOTE: Do not attempt to hold cylinder in
vise in a horizontal position. Provide a sup-
port under the cylinder if it is necessary to

2. Bemove pins to free piston rod. Rk ; .
hold it in a horizontal position.

3. Support the cylinder and remove pins.

2. Loosen the packing fiange lock screws (10).
Using adjustable spanner wrench, turn the cylin-
der head (7) out of the cylinder tube (13).

DISASSEMBLY

Overhaul of the steering cylinder should be at-
tempted only if adequate tools and a clean work
area is available. (Number caliouts refer to Figure
39.)

NOTE: Exercise care that piston rod does not
damage threaded portion of cylinder tube.
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DISASSEMBLY AND REPAIR

PIN (CYLINDER
TO SIDE BEAM)

PIN {LEVER TO
SIDE BEAM)

PIN
(CYLINDER
TO LEVER)

STEERING PIN
STEERING STEERING STEERING LINK (LINKTO
CYLINDER LCI’EVERO LEVER WHEEL
(90" t0 277} (90" to 43") PIN FRAME)
& (CYLINDER

(90° t0 50°} TO LEVER)

Figure 38. Steering Linkage

15 14
.T
|
? 10
1
1. Self-locking nut 9. Packing flange
2. Piston 10. Self-locking capscrew
3. O-ring 11. Wiper seal
4. V-ring assembly 12. Piston rod
5. . Half piston 13. Cylinder tube
6. O-ring 14. Bushing
7. Cylinder head 15. Grease fitting
8. V-ring assembly

Figure 39. Steering Cylinder
73

Courtesy of CraneMarket.com



https://cranemarket.com

DISASSEMBLY AND REPAIR

3. Carefully pull the piston rod assembly from the
cylinder tube. Pull firmly and keep the piston
rod centered in tube to avoid binding on the
inside. Remove cylinder tube from vise.

4. Using copper jaw protectors on vise, clamp the
rod eye in the vise and rest the rod end on a
support. Remove the self-locking nut (1) from
the piston rod {12).

5. Remove bottom piston (2), O-ring (3), V-ring
assembly (4) and piston half (5) from piston
rod.

6. Remove the cylinder head assembly (6, 7, 8, 9,
10 and 11) from the piston rod {12) using a
rubber mallet.

CLEANING, INSPECTION AND REPAIR

Clean and inspect all parts and replace O-rings. In-
spect walls of cylinder tube (13) for scoring that
could result in leakage past the piston V-rings (4).
Scoring can be removed by honing, which cannot
exceed .007 inch {.178 mm). Never hone a cylinder
more than once. Replace cylinder if scoring cannot
be corrected. Check V-rings (4 and 8) for fraying,
excessive wear, extrusions, flat spots or cracks.

REASSEMBLY
Assembly of the steering cylinder is essentially the

reverse of the disassembly with the following spe-
cial instructions,

1. Grease O-ring (3 and 6, Figure 39) with lubri-
plate, or equivalent,

2. Coat piston rod (12) with a light coating of oil.

3. Apply a light film of oil between each ring of
V-rings (4 and 8).

4. Assemble items (2 through 11) on piston rod
(12) and torque self-locking nut (1) to 600
ft-Ibs. (813 Nm).

5. Carefully insert rod in cylinder and tighten cy-
linder head (7) with spanner wrench. Do not
tighten the packing flange screws (10} until the
cylinder has been installed on the machine,

6. With steering cylinder and linkage reconnected,
operate the steering system. Adjust the packing
flange so a light fitm of oil remains on the cylin-
der rod as it is extended.

NOTE: The cylinder rod should never be
operated completely dry. A light film of oil

will aid in longer seal life.

7. When packing flange adjustment has been made,
tighten the packing flange screws,

INSTALLATION
Refer to removal and install in reverse order.

MASTER BRAKE CYLINDER

REMOVAL

Refer to Figure 40 and remove master brake cylin-
der as follows:

1. Disconnect the master cylinder push rod from
the brake pedal by removing clevis pin and cot-
ter pin.

2. Disconnect the hydraulic line from cylinder.
3. Remove mounting holes to free cylinder.

DISASSEMBLY
Disassemble master brake cylinder as foilows:

1. Clamp brake cylinder in a vise equipped with
soft metal protective jaws, being careful that
vise jaws do not distort cylinder bore.

74

2. Pry lockwire from groove in cylinder bore with
screwdriver.

3. Remove from vise and slide internal parts from
cylinders,

CLEANING, INSPECTION AND REPAIR

Degrease cylinder casting. If cleaned with commer-
cial parts cleaner, rinse in denatured alcoho! or
brake fluid to remove traces of solvent. Dry with
compressed air, or lint-free cloth. Protect parts
from dust and foreign material until master cylin-
der is reassembled. Clean rubber parts by washing
in ¢lean denatured alcohol or hydraulic brake fluid.

Courtesy of CraneMarket.com



https://cranemarket.com

CAUTION: Never wash rubber
parts in mineral-hase cleaning sol-
vent. These solvents deteriorate

rubber parts.

Any remaining accumulations of dirt or gummy
substances may be removed with crocus cloth or
jeweler's rouge. Inspect cylinder bore for blem-
ishes, pitting, scratches, visible wear patterns {refer
to Figure 41).

A hone may be used to clean the eylinder, provid-
ed it does not materially increase the diameter of
the cylinder bore. The cylinder bore must not ex-
ceed the standard (nominal}l diameter by more
than 0.007 inch (.178 mm). Check by inserting the
piston and using a wire gauge to check for clear-
ance of 0.007 inch (.178 mm).

Check compensating port of honed cylinder for
burrs, which may damage the piston cup lip. Re-
move with deburring tool. Check to make sure in-
take and compensating ports are open. It is diffi-
cult to see the compensating port, however, the

DISASSEMBLY AND REPAIR

port may be probed with a soft copper wire not
larger than 0.020 inch (.508 mm) diameter. Never
use steel wire to check port.

REASSEMBLY

Reassembly of the master cylinder is essentially the
reverse of disassembly.

1. Coat ports with clean brake fluid to prevent
damage during assembly and to provide initial
lubrication. Make sure parts are properly orient-
ed (Figure 40). Be sure that lockwire (lock ring)
is properly expanded in the groove.

2. Bench bleed the cylinder. Fill reservoir with oil
and force piston through one full stroke. Re-
peat piston stroking until fluid is forced past
check valve and out of inlet port. This leaves
the master cylinder filled with fluid prior to
installation.

INSTALLATION

Installation is essentially the reverse of removal.
Refer to “Service Brake" for adjustment and bleed-
ing procedures.

Relief valve

. O-ring

Adapter

. O-ring

. Reservoir

. Fitler cap

. Filler cap gasket
Return spring

. Stop plate

©ENDO AN~

10. Push rod

11. Repair kit
12. Valve

13. Cylinder cup
14. Piston

16. Lockwire
16. Boot

17. Nut and
washer capscrew

Figure 40. Master Brake Cylinder
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DISASSEMBLY AND REPAIR

.‘

f DEBd[RR

Figure 41. Master Cylinder Repair and Inspection

PARKING BRAKE CONTROL VALVE

REMOVAL

Disconnect hydraulic lines from valve ports. Cap
the lines. Remove valve from machine by removing
the attaching parts.

DISASSEMBLY

Refer to Figure 42 and disassemble the control
valve:

1. Loosen jam nut {21) and back off metering
screw {20). Drive out roll pin (17} in rocker arm
pivot, then tap out shaft (23} with drift to re-
lease rocker arm from body.

2. Remove bushing (4) from housing, then dis-
lodge valve spool assembly from the valve body
by tapping top down against the hand or pro-
tected surface. The valve spool assembly in-
cludes built-in relief valve, valve spool and re-
turn spring.

76

INSPECTION AND REPAIR

Inspect all parts for wear or damage. Replace parts
as necessary. Remove spring (2) from bushing (4)
and replace if it is worn or weakened.

If the valve has not been passing sufficient pres-
sure, yet has not been leaking oil, the built-in relief
valve may be at fault. Disassemble relief valve and
install a new spring. The spacer at upper end of
relief valve between spring and seat raises refief
pressure from 200 psi to 250 psi (1380 to 1725
kPa}. Be sure the spacer is in position before reas-
sembling the relief valve. Replace all gaskets and
O-rings before reassembling valve.

REASSEMBLY

Refer to Figure 42 and proceed as foilows:

1. Clean all valve spool parts with light mineral oil
and blow completely dry with compressed air.
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DISASSEMBLY AND REPAIR

Coat each part lightly with hydraulic oil to faci- 5. Install screws (20) so they just touch rod (7)
litate assembly. when control is in neutral. Tighten jam nut
(21). |

. Insert spring {16} and spool (158), in body. As-

semble relief valve {9 through 14) and insert in

body.

. Position rocker (22) on body (18) and insert INSTALLATION

shaft (23) and roll pin (17). Reinstall valve on machine. Connect hoses to prop-
. Insert rod (7) in bushing (4).and install bushing er ports. Refer to maintenance section for bleeding
in body. Install detent spring on bushing. procedures.

Ring, retaining
Spring, flat

. Capscrew, socket head
Bushing

O-ring

O-ring

Rod

Spring, sub-assembly
Retainer

. Washer

. Spring

. Washer
Retainer

Rod

. Spool

. Spring

. Pin, roll

. Body, secondary
. Ball, steel

. Serew (special)

. Nut, jam

. Rocker

. Shaft

WNOO R LN

—
—‘OS.D

L B I Y
SRT T

20

-
~I

-
4]

21

-
[ta]

22

NN
WK =0

19

Figure 42. Parking Brake Control Valve
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DISASSEMBLY AND REPAIR

DRIVE BRAKE

REMOVAL AND DISASSEMBLY
Refer to Figure 43 and proceed as follows:

1. Remove brake cylinder tube lines. Remove
brake lever spring (20). Remove roll pins and
pivot pins for the auxiliary brake lever (9} and
remove {ever,

2. Remove roll pins and pivot pin for service brake
lever (19). Remove lock nut and ball seat nut
and service brake lever. Remove the brake cylin-
der {10).

3. Remove brake cylinder base {15) and brake
hydraulic lines. Remove the four bolts attaching
the hoist motor to the brake housing and re-
move motor.

4. Remove four boits attaching brake housing and
using a brass drift, drive housing from studs.

5. Check actuating discs and brake discs for wear.

6. Pull rubber boots off the cylinder, as shown in
Figure 44. Push internal parts from cylinder
bore. If any parts are frozen in the cylinder,
they may be loosened by driving them with a
wooden dowel.

CLEANING, INSPECTION AND REPAIR

Cleaning procedures are similar to those for the
brake master cylinder. Degrease cylinder casting
and metal parts. Clean rubber parts and thoroughly
rinse castings and metal parts in denatured alcoho!
or hydraulic fluid.

Remove accumulations of dirt or gummy sub-
stances with crocus cloth or jewelers rouge. Inspect
cylinder bore for blemishes, pitting, scratches, and
visible wear. patterns.

A hone may be used to clean the cylinder, provid-
ed it does not materially increase the diameter of
the bore. The cylinder bore under 1 inch (25.400
mm) in diameter must not exceed the standard
(nominal} diameter more than 0.005 inch (.127
mm). Cylinders over 1 inch (25.400 mm) in dia-
meter or over must not exceed the standard dia-
meter by rmore than 0.007 inch (.178 mm). Use a
’no-go’’ gauge or micrometer to check oversize.

REASSEMBLY

Cylinder assembly is essentially the reverse of disas-
sembly. Refer to Figure 44 and proceed as follows:

1. Dip parts in clean brake fluid prior to installa-
tion on the cylinders.

2. Exercise care when installing cups to avoid dam-
aging the lips. Assemble cups from each end, do
not slide them through the cylinder.

3. Refer to Figure 43 and position housing and
attach with four bolts.

4, Install brake assembly (1) inte housing along
with attaching parts as shown in Figure 43.

5. Install drive motor and attach with four bolts.
Connect brake hose and hydraulic lines, Bleed
brake systems.

HOIST BRAKE

Current TRAVELIFT hoists are equipped with
Rockwell spring-applied, hydraulically-released
brakes. Disassembly of this brake is described
below. Earlier TRAVELIFT hoists are equipped
with brakes similar to the current drive brake. This
case is discussed separately here.

REMOVAL

Refer to Figure 45 and remove the hoist brake as
follows:

1. Loosen hoist motor and swing aside.

2. Remove brake by removing attaching parts (3
and 4) and sliding off hoist gearbox splined
shaft.

78

3. Adapter plate will remain attached to gearbox.

DISASSEMBLY

Repair of the hoist brake should be attempted only
if adequate work space and tools are available.
Work area should be clean to prevent entrance of
foreign material into brake. Refer to Figure 45.

1. Index-mark cover {5) and housing (9). Separate
cover {5) from housing (9} by removing cap-
screws (2 and 3). Brake is spring-set and hydrau-
lically released so capscrews should be loosened
alternately until spring tension is relieved, care-
fully work cover loose from housing.

2. Lift out disc brake plates (10) and brake discs
{13).
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L

(A= Location of Parking Brake Cylinder
(B - Location of Service Brake Cylinder

1. Brake 15. Brake cylinder base
2. Middie disc 16. Brake housing

3. Actuating disc 17. Capscrew

4. Rod end clevis 18. Rubber, dust boot
5. Lock nut 19. Service brake lever
6. Ball seat nut 20. Brake lever spring
7. Lock nut 21. Service brake spring
8. Capscrew 22, Spring bracket

9. Auxiliary brake lever 23. Capscrew

10. Brake cylinder 24. Dowel pin

11. Socket head capscrew 25. Input shaft

12. Lockwasher 26. Spring bracket

13. Brake lever pin 27. Plug

14. Roll pin

Figure 43. Drive Brake
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PIPE PLUG

1 CYLINDER
BODY
@ l sToP
@' l SPRING

cure

FISTON
' SNAP RING

BOOT
PUSH ROD

Clean rubber parts by washing in clean denatured
alcohol or hydraulic fluid. Check disc brake plates
(10} and brake discs (13} for wear. Inspect O-ring
(6) and packing (7) for wear, distortion or deteri-
oration. Replace if not in good condition. Check
springs (11) for proper tension or distortion.

REASSEMBLY
Refer to Figure 45-and proceed as follows:

1. Position springs (11), brake piston (8), disc
brake plates {10) and brake discs {13} over
brake plate lock pins (12). Align discs {13) with
splines on shaft (16).

Figure 44. Brake Cylinder
2. Lubricate packing (7) and O-ring (6} with

. . \ hydraulic fluid. Place packing in position on pis-
3. Lift out packing (7} and brake piston (8). tgn. Position O-ring (Bp) on cgver.p P

4. Remove O-ring (6) from cover (5). o . .
3. Using index marks as guide, carefully insert

cover on housing. Exercise extreme care that

CLEANING AND INSPECTION packing (7) and O-ring (6} are not deformed
during this operation.

Clean all metal parts in commercial parts cleaner,

then rinse thoroughly in denatured alcohol or

hydraulic fluid to remove trace of soivent. Dry 4. Insert capscrews (2 and 3) in cover and tighten

with compressed air or lint-free cloth. alternately until cover seats.

1. Bleeder screw 9. Disc brake plate 17. Dowel (not illustrated)

2. Capscrew 10. Brake piston spring 18. Adapter plate w/capscrew

3. Capscrew 11. Brake piston spring (not illustrated)

4. Lockwasher 12. Brake plate lock spring 19. Capscrew (mounts brake to

5. Cover 13. Brake disc adapter plate — not ilustrated)
6. O-ring 14. Shaft and pin assembly 20. Pin {not illustrated)

7. Brake piston 15. Pin

8. Housing 16. Shaft

Figure 45. Hoist Brake
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INSTALLATION

Hold brake shaft in position in brake and slide
shaft over splined shaft of hoist gearbox. Be sure
bleeder screw (1) is up. Secure brake housing to

DISASSEMBLY AND REPAIR

adapter plate with attaching parts (3 and 4). Refer
to “Hoist Motor'* section for motor installation
procedures. Bleed hoist brake.

HOIST BRAKE—EARLY MODEL

REMOVAL AND DISASSEMBLY
Refer to Figure 46 and proceed as follows:

1. Remove brake cylinder tube lines. Remove
brake lever spring {20). Remove roll pins and
pivot pins for the auxitiary brake lever (9) and
remove lever.

2. Remove roll pins and pivot pin for service brake
lever (19). Remove lock nut and ball seat nut
and service brake lever. Remove the brake cylin-
der (10).

3. Remove brake cylinder base (15) and brake
hydraulic lines. Remove the four bolts attaching
the hoist motor to the brake housing and re-
move motor.

4. Remove four bolts attaching brake housing and
using a brass drift, drive housing from studs.

5. Check actuating discs and brake discs for wear.

6. Pull rubber boots off the cylinder, as shown in
Figure 44. Push internal parts from cylinder
bore. If any parts are frezen in the cylinder,
they may be loosened by driving them with a
wooden dowel.

CLEANING, INSPECTION AND REPAIR

Cleaning procedures are similar to those for the
brake master cylinder. Degrease cylinder casting
and metal parts. Clean rubber parts and thoroughly

rinse castings and metal parts in denatured alcohol
or hydraulic fluid.

Remove accumulations of dirt or gummy sub-
stances with crocus cloth or jewelers rouge. Inspect
cylinder bore for blemishes, pitting, scratches, and
visible wear patterns.

A hone may be used to clean the cytinder, provid-
ed it does not materially increase the diameter of
the bore. The cylinder bore under 1 inch {25.400
mm) in diameter must not exceed the standard
{nominal) diameter more than 0.005% inch (.127
mm)}. Cylinders over 1.inch (25.400 mm) in dia-
meter or over must not exceed the standard dia-
meter by more than 0.007 inch (.178 mm). Use a
““no-go”’ gauge or micrometer to check oversize.

REASSEMBLY

Cvlinder assembly is essentially the reverse of disas-
sembly. Refer to Figure 44 and proceed as follows:

1. Dip parts in clean brake fluid prior to installa-
tion on the cylinders.

2. Exercise care when installing cups to avoid dam-
aging the lips. Assemble cups from each end, do
not slide them through the cylinder.

3. Refer to Figure 46 and position housing and
attach with four bolts.

4. Install brake assembly (6) into housing along
with attaching parts as shown in Figure 46. In-
stall adapter (4}, oil seal (3), and dowel {2).

5. Install drive motor and attach with four bolts.
Connect brake hose and hydraulic lines. Bleed
brake systems.
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Brake housing gasket
Daowel

Oil seal

Adapter

Capscrew

Brake

. Brake disc

Actuating disc
Input shaft

. Dowel pin

. Pipe plug

. Capscrew

. Lockwasher

. Spring bracket
. Capscrew

. Brake housing
. Clevis pin

18.
19.
20.
21.
22.
23.
24.
25,
26.
27.
28.
29.
306.
31.
32.
. Spring

Rod end clevis
Rubber dust boot
Lower base

Brake cylinder
Capscrew
Lockwasher

Socket head capscrew
Service brake lever
Auxiliary brake lever
Lock nut

Ball seat nut

Brake lever pin

Roll pin

Capscrew

Lock nut

Figure 46. Hoist Brake — Early Model
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MOTOR (DRIVE AND HOIST)

REMOVAL

Before breaking a circuit connection in the hydrau-
lic system, be sure engine is shut-down and the
system pressure released. This can be done by mov-
ing the control levers back and forth after shutting
the engine down. After disconnecting the hydraulic
fittings at the motor, plug ports and cap lines, to
prevent contamination of the hydraulic system.
Remove motor from machine by taking out the
two mounting capscrews.

DISASSEMBLY
Refer to Figure 47 and proceed as follows:

1. Index-mark valve plate {2) and housing (17).
Remove valve plate {2) by taking out four
mounting capscrews (1).

2. To remove rotating group turn the group slight-
ly to free it from the swash plate (15). Tilt the
housing and remove the rotating group. Do not
separate cylinder block (9) from the rotating
group during removal from housing.

3. To disassemble the rotating group, lift the pis-
ton and shoe sub-assemblies (14} from the cy-
linder block {9). Exercise care that the pistons
are not marred or scored. Even a minor burr on
a piston can severely score the cylinder block.

WARNING: If spring {(7) and
washers are to be removed from
the cylinder block, follow the pro-

cedures outlined in Figure 30 to
prevent bodily injury from the sudden release
of the cylinder block spring.

4. Remove the swash plate (15) by pulling it out
evenly from housing. Removal may be slightly
difficult due to suction caused by oil under
swash plate.

.5. Te remove drive shaft (20), remove the shaft
retainer snap-ring (23} with Truarc pliers, then
tap end of drive shaft with a soft-tip hammer to
free the shaft and bearing from the housing.

CLEANING, INSPECTION AND REPAIR

Clean all parts thoroughly with a non-flammable
solvent prior to inspection and after any lapping or
machining operation. Inspect flat surface of valve

plate (2) that mates with the cylinder block (9) for
wear or scoring. Replace plate if wear or damage is
extensive.

Inspect the bores and valve plate mating surface of
cylinder block (9) for wear and scoring. Inspect the
piston and shoe assemblies (14) for wear or dam-
age. Check the shoe face-to-back shoulder dimen-
sion as shown in Figure 32. Excessive wear will
result if this dimension is excessive, Replace all
nine piston and shoe assemblies if any one requires
replacement.

Examine swash plate (15) for wear or scoring. If
wear or damage is extensive, replace swash plate,
Inspect bearings (3 and 21} for roughness or exces-
sive play and replace if necessary. Inspect drive
shaft (20) at the seal journal for scoring or wear.
Replace drive shaft if wear is excessive.

REASSEMBLY

Reassembly of the motor is basically the reverse
order of disassembly. Install new gaskets, seals, and
O-rings when assembling the unit. Apply a light
film of hydraulic fluid to each part to aid in as-
sembly and provide initial lubrication. Refer to

Figure 47.

1. Install a new shaft seal {18} in housing (17).
Place washer (19) over seal and install drive
shaft (20) with bearings (21) in housing. Secure
shaft and bearing assembly in housing with re-
taining snap ring {23).

2. Install swash plate {15} in housing with rounded
edge of plate down. It should be possible to
rotate the plate freely with the fingers.

3. If spring {7) and washers (6, 8, 11 and 12) were
remaved from the cylinder block {9) assemble
them as illustrated in Figure 30.

4. Assemble piston and shoe assemblies in cylinder
block as follows:

a. Place cylinder block face down on a smooth,
clean surface.

b. Insert three pins {10) in their holes in the
cylinder block.

c. Grease back-up washer (11} and spherical
washers (12) and place them on the pins.

d. Push the nine piston-and-shoe assemblies
(14) through holes in shoe plate (13) until
shoes seat in shoe plate.
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1. Screw 16.
2. Valve plate 16.
3. Bearing 17.
4. Gasket 18.
5. Snap ring 19.
6. Washer 20.
7. Spring 2.
8. Washer 22.
9. Cylinder block 23.
10. Pin 24.
11. Washer 25,
12. Spherical washer 26.
13. Shoe plate 27.
14. Piston 28.

Swash plate
Plug
Housing
Seal
Washer
Shaft
Bearing
Snap ring
Snap ring
O-ring

Plug

Pin
Capscrew
Lockwasher

Figure 47. Hoist and Drive Motors
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e. Hold shoe plate so that pistons do not strike
each other, align the pistons with the bores
in cylinder block and maneuver them into
place. The pistons must move freely in the
lubricated block bores,

5. Insert rotating group in housing as follows:

a. Hold motor shaft with one hand and tilt
motor on edge at about a 45 degree angle.
Install rotating group with other hand. Care-
fully rotate block until the spherical washer
and cylinder block splines fall in alignment
with the splines on the drive shaft.

b. Clamp motor in a vise with the shaft point-

WARNNG: The hoist motor must
be installed in the exact pasition

that it was removed. Failure to
praperly install hoist motor could
cause load to drift down.

DISASSEMBLY AND REPAIR

NOTE: if the hoist will not hold the load
(load drifts down) after repair, remove the
hoist motor from the hoist brake, rotate the
motor 180°, and reinstall it on the brake.

ing down. Pour clean hydraulic fluid in pis-
ton holes of the rotating group until they are
full.

6. Align index marks on valve plate {2} and hous-
ing. Secure plate with retaining screws (1).

INSTALLATION

Install motor on drive or hoist brake and attach
with two capscrews. Remove port plugs and line
caps and connect hydraulic 1ines to motor. Before
installing drain line to the top of the motor, pour
hydraulic oil into the drain port until the motor
case is fuil. Break-in motor by operating TRA-
VELIFT for 1/2 hour without load.

TRAVERSE MOTOR

The traverse motor is a gear type and is essentially
the same design and construction as the super-
charge and power steering pump. The internal ar-
rangement of the gear housing is the same. The
arrangement of the drive shaft in the gear housing
differs from the pump drive.

REMOVAL

Remove traverse motor as follows:

1. Disconnect the two hydraulic lines at the end of
the motor.

2. Drain the traverse gear box oil.

3. Slide motor from gearbox.

DISASSEMBLY

Overhaul of the traverse motor or any other hy-
draulic component should be performed only in a
clean rgom completely free from dirt and dust.
Clean surroundings are imperative since any foreign
material that is allowed to enter the hydraulic
system will invariably cause damage to components
with close working tolerances. (Number catlouts
refer to Figure 48.)

1. Disassembly into sub-assemblies.

a. Back off threaded retainer ring (9) at least
three full turns to release bearing preload.

NOTE: Bearing preload must be released be-
fore any service work is performed on the

motor.

b. Index-mark port end cover {17), gear hous-
ing {16), and shaft end cover (3) to assure
correct reassembly.

¢. Remove capscrews (18) and washers (19}
from port end cover (17) and remove cover.
Thrust plate {13} with pocket seals and
roller bearings (12) will also be removed.

d. Remove gears (15} and gear housing {16)
from shaft end cover (3). Keep gears to-
gether as they are a matched set.

2. Disassembly of shaft end cover.

a. Bemove retainer ring (9) from cover (3) and
slide assembled drive shaft out of cover.

b. Carefully pry thrust plate (13) from cover
{3} with a thin screwdriver. Remave and dis-
card pocket seals (14).

¢. Remove roller bearings {12) from shaft end
cover only if they are to be replaced. [f bear-
ings are to be replaced, remove them with a
bearing puller. If shaft bushing {10) and
spring (11} require removal, pull the shaft
end drive bearing only.
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d.

Press tapered bearing (6} and cup, and seal
retainer (9) with lip seal off drive end of
shaft (4).

Remove and discard O-ring (8} from shaft
bore.

Remove lip seal (7) from retainer and dis-
card,

3. Housing. Remove O-rings (1} from grooves in
housing faces and discard.

4. Port end cover assembly.

d.

Carefully pry thrust piate (13} from cover
with a thin screwdriver. Remove pocket seals
and discard.

If bearings (12} in port end cover (17} are to
be replaced remove them with bearing
puller.

CLEANING AND INSPECTION

Clean all parts with non-flammable solvent and
blow dry with compressed air. Check bearings (6
and 12) for excessive wear and roughness, Check
gears {15) for wear and proper running clearance in
housing (16). Check spring (11} for proper tension
and distortion.

REASSEMBLY
Refer to Figure 48 and assemble the motor as fol-

lows:

1. Shaft end cover.

a.

Place shaft end cover (3), gear side up, in a
vise with soft jaws. Install bronze shaft bush-
ing (10) with flange side toward bottom of
bore,

Next, install conical spring (11) with smaller
end of spring over pilot shoulder of shaft
bushing.

Install two roller bearings (12) in the bores
of the cover if they were removed. Be sure
top of spring (11) does not wedge between
bearing and bottom of bearing counterbore.

Turn shaft end cover (3) over in vise with
flange side up.

Repack tapered roller bearing (6) with a
good #2 lithium base, high temperature
bearing grease. Press the bearing onto the
drive shaft (4}, be sure that larger diameter
of bearing is seated against the shaft shoul-
der. [nsert the assembled shaft in the shaft

end cover (3}, and be sure shaft bushing (10}
is centered around shaft bore.

With lip of the seal (7) facing outward, in-
stall O-ring (8} into the bearing bore on top
of the bearing cup (B6). Next, install seal re-
tainer subassembly over shaft {4) making
sure it is seated against top side of bearing
cup {3).

Thread retainer ring {9) loosely into the
shaft end cover (3). DO NOT preload the
bearing when installing the retainer ring.

. Turn shaft end cover over in vise with gear

side up. See that plug or check assemblies
are in proper place, if they were removed.

Place small amount of heavy grease into the
two middle slots in the open face of thrust
plate {13} and insert pocket seals (14).

Place thrust plate {13) with pocket seal slots
toward the bearings (12). Check to see that
pocket seals (14) in the center slots are still
in place before tapping the thrust plate into
position. Leave a clearance of approximately
1/32 in. (.794 mm) between the thrust plate
(13) and the shaft end cover (3)}.

Into each of the four open slots in the thrust
plate (13) insert a pocket seal (14). Push
each seal all the way into the slot so that the
hidden end is always in contact with the roll-
er bearing race. Tap the assembled thrust
plate into position against the face of the
shaft end cover. Trim away the excess from
the exposed ends of the pocket seals (14}
with razor blade or sharp knife. Cut seals
square and flush with side of the thrust
plate.

2. Port end cover sub-assembly,

a.

Install two roller bearings (12) into their re-
spective bores in port end cover {15), if they
were rernoved.

Place small amount of heavy grease into the
two middle slots in the open face of the
thrust plate {13} and insert pocket seals.

Place thrust plate {13) with pocket seal slots
toward the face of the port end cover (17)
over bearings (12). Check to see that the
pocket seals in the center slots are still in
place before tapping the thrust plate into
position. Leave a clearance of approximately
1/32 in. (.794 mm) between the thrust plate
{13) and the port end cover {17).
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G-ring

Check valve
Caver, shaft end
Drive shaft

Key

Bearing, tapered roller
High pressure seal
Q-ring

Retainer ring
Shaft bushing
Spring

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Roller bearing
Thrust plate
Pocket seal
Gear set

Gear housing
Port end cover
Capscrew

Flat washer
Capscrew

Pipe plug

Figure 48. Tfaverse Motor
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d. Into each of the four open slots in the thrust
plate {13} insert a pocket seal. Push each seal
all the way into the slot so that the hidden
end is always in contact with the roller bear-
ing race. Tap the assembled thrust plate into
position against the face of the port end
cover. Using a razor blade or sharp knife,
trim away the excess from the exposed ends
of the pocket seals. Cut seals square and
flush with sides of the thrust plate.

3. Final assembly,

a. Place the assembled shaft end cover in a vise,
gear side up.

b. Pour a small amount of oil in face of thrust
plate to provide lubrication of gears. Install
the drive gears (158) on the shaft. Stone the
gear ends before installation to remove any
minute burrs.

¢. Stone the faces of gear housing {16) to re-
move any burrs that might have occured in
handling. Blow or carefully wipe clean be-
fore installing pregreased O-rings {1} in the
grooves in the faces of the housing (16).

d. Place gear housing (16) on the shaft end
cover and tap into position with a soft ham-
mer (plastic or leatherhead). Be careful not
to pinch O-ring (1) when positioning the
housing. Pour a small amount of oil over the
gears to provide initial lubrication when
putting the motor back into service.

e. Install the port end cover sub-assembly on
gear housing (16). Hubs of gears fit into the
1.D. of the roller bearings (12) and thrust
plate (13) fits into the gear housing. Use a
soft hammer to seat or position the port end
cover assembly against the housing, making
sure the O-ring on the face of the housing is
not pinched.

f. Thread four capscrews (18} with washers
{19) under the heads of the capscrews, into
the shaft end cover. Tighten the four cap-
screws alternately to 200 ft-lbs. (270 Nm).
Rotate the shaft with a six inch wrench. Pro-
tect the shaft splines when using the wrench.
The shaft should rotate easily.

g. Remove the assembled motor from the vise
and turn it over so the end of the shaft is up.
Tighten retainer ring (9) with a spanner
wrench until it is tight. Proper bearing pre-
load and running clearance is obtained by
backing off the threaded retainer ring.

ADJUSTING MOTOR PRELOADING
OF BEARING

Final adjustment of running clearance is obtained
in the following manner. With the threaded retain-
er ring tightened until it stops or is snug, scribe a
line, so that it is visible across the face of the re-
tainer ring and over onto the face of the flange or
pilot of shaft end cover. Now back the retainer ring
off 1/2 in. {12.7 mm), measuring from the scribed
line at the outside diameter or edge of the retainer
ring.

This amount of movement or back-off will provide
approximately .005 in. (.1270 mm} clearance,
which has been carefully calculated as the pre-
scribed bearing adjustment.

With the retainer ring backed off to the proper
setting, stake the outer edge of the retainer
ring into the groove or slot provided at the in-
side diameter of the pilot of the shaft end cover.
Use a blunt tool to force the metal from the outer
edge of the retainer ring into the groove or slot.
Make sure the retainer ring is securely locked in
this manner.

NOTE: To avoid possible damage to a new or
rebuilt hydraulic motor, RUN IT IN WITH-
OUT A WORKING LOAD for no less than
half an hour. After this, the motor may be
operated under actual working conditions.
Failure to observe this precaution can result
in premature motor failure.

INSTALLATION

Position motor on traverse gearbox and secure with
two bolts. Connect the two hydraulic lines to fit-
tings on motor. Refill traverse gearbox with 1
quart of No. SAE 140-5 gear lube.
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GEARBOX (DRIVE AND HOIST)

Gearboxes used for hoist and drive are very similar
in construction. The gearboxes have different filler
ports and output shafts. Service problems are
usually limited to bearing replacement.

NOTE: The housing and cover are line bored
as a matched set and must be replaced as a
unit.

REMOVAL
Remove the gearbox as follows:

1. Remove the chain guard and loosen nuts on
clevis rod.

2. Remove connecting link in drive chain and re-
move chain. Disconnect hydraulic lines, cap,
fittings and ports, and remove brake.

3. Swing motor out of the way.

4. Drain gearbox in suitable container and discard
the oil.

5. Remove attaching bolt.

Replacing Bearings on Cover Side

The shaft bearings located in the cover can be re-
moved and replaced without disassembling the en-
tire gearbox. If these bearings require replacement,
proceed as follows:

1. Remove bearing caps (17, 21 and 28, Figure 49)
from cover by removing attaching parts.

2. Remove snap ring {15 and 31) securing shafts
(11, 19 and 30) to cover. The intermediate
shaft (23} is not secured with a snap ring as it is
shimmed securely into the cover.

3. Remove bearings (10, 24 and 32) from shafts
with a bearing putler. It is not necessary to re-
move cover from gearbox.

4. Instalt new bearings as follows. Use of bearing
and seal drives is recommended.

a. Press bearing {10) onto input shaft {11).

b. Use Tool $S216363 and press bearing (10} on
drive shaft (19).

c. Press bearing cup (24} into intermediate
cluster gear assembly bore using Tool
$216370.

d. Use Tool S216369 and drive bearing core
{24) onto intermediate cluster gear shaft
(23).

e. Press bearing (32) onto output shaft (30).

5. Check that all bearings are pressed down on the
shafts until they clear the snap ring depression,
except on the intermediate cluster gear shaft.
There is no snap ring holding this bearing on the
shaft; instead it is shimmed tight into the cover.
See shimming instructions below.

6. Press bearing {24} on shaft (23) until it is com-
pletely depressed in the bore.

NOTE: Do not exert excess pressure, since
this may crack the cover.

7. Using a depth micrometer, measure the distance
between the top of the bearing and the ma-
chined surface of the cover. Measure this dis-
tance in at least three locations and average the
readings.

B. Place shims equaling this averaged reading on
top of the machined surface of the cover and
place the bearing cap on top of the shims.

9. Insert capscrews and tighten to 17 ft-lbs. (23
Nm).

NOTE: Capscrews are equipped with a nylon
insert for locking purposes. If original cap-
screw is to be re-used, coat with Loc-tite Nut
Lock {Blue} to insure that the capscrew is
locked in place.

Replacing Bearings on Housing Side
Refer to Figure 49 and proceed as follows:

1. Remove cover mounting capscrews (3) around
outside edge of cover. Insert capscrews in jack-
screw holes and break seal of cover to housing.

2. Position gearbox, cover down, on blocking at
the mounting flanges on the side and end. The
cover must be far enough away from any sur-
faces to allow the shafts to be driven out of
the housing.

3. Remove shap rings {15 and 35} on the ends of
the shafts. (The intermediate cluster gear as-
sembly shaft does not have a snap ring.)

4, Drive the shafts out of the housing with a
brass drift and a hammer.

5. Since the intermediate cluster gear shaft as-
sembly bearing cap and the output shaft bear-
ing remain in the housing, these must be re-
moved with a puller if they are to be replaced.
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DISASSEMBLY AND REPAIR

CENDODWN =

. Case and cover
. Cover gasket
. Capscrew

Lockwasher

. Dowel

Magnetic drain plug

. Qil level check plug
. Breather vent
. Capscrew, lockwasher

and seal washer

. Bearing

. Input shaft

. Woodruff key

. Input shaft pinion
. Bearing

. Snap ring

. Seal

. Bearing cap

. Gasket

Drive shaft

. Drive shaft gear cluster
. Intermediate shaft gear cover
. Shim

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

Intermediate shaft

Bearing

Intermediate shaft cluster gear

Bearing

Intermediate shaft seal

Qutput shaft cap

Gasket

Qutput shaft

Snap ring

Bearing

Spacer

Final drive gear

Snap ring

Bearing

Seal

End cap w/capscrew and
washer

Gasket

Elbow 90° (hoist anly)

Pipe nipple (hoist only)

Pipe coupling {(hoist anly)

Wire

Mounting spacer {(drive only)
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Figure 49, Drive and Hoist Gearbox
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NOTE: Remove bearings (10 and 14) from
case and cover {1).

6. Install new bearings on shafts (housing side) as
follows:

a. Insert bearing {36) into the output shaft
bore and drive it tight.

b. Place bearing cup (26) into the intermedi-
ate cluster gear shaft assembly bore using
Tool S216368.

c. Press bearing cone (26) onto intermediate
cluster gear shaft using Tool $216367.

d. Press bearing (14) onto input shaft (11)
with Tool $215712.

e. Press bearing (14) onto drive shaft (19).

7. Align all shaft assemblies with the appropriate
bore in the housing. Press the shafts and bear-
ings down until the cover fits tight against the
housing.

8. Turn the housing over and install snap rings on
the input and drive shafts.

DISASSEMBLY AND REPAIR

9, Use Tool S216364 with sleeve S216363 to
press oil seals {16} into input and drive shaft
bores (housing side).

10. Use Tool S216366 with sleeve S216365 to
press oil seal (27} into the intermediate cluster
gear shaft bore (housing side).

11. Use Toal $216361 to press oil seal (37) into
output shaft bore {housing side).

12. Install mounting capscrews (3) in the cover. If
original capscrews are being re-used, coat each
with a few drops of Loc-tite Nut Lock (blue)
and torque to 17 ft-Ibs. (2.35 meters Kg).

INSTALLATION
Install the gearbox as follows:

1. Position gearbox and insert and tighten through
bott. Install drive chain and adjust clevis bolt to
achieve proper chain tension.

2. Install motor and brake on gearbox. Install
chain guards.

3. Service gearbox according to maintenance
schedule. Bleed drive brake line.

TRAVERSE GEARBOX

REMOVAL
Proceed as follows:

1. Relieve pressure in hydraulic tines by working
the traverse control lever back and forth with
engine shut down.

2. Drain gearbox housing.

3. Disconnect the hydraulic lines to the motor and
plug the fittings.

4. Remove the gearbox and motor from top beam
by removing the attaching capscrews.

CAUTION: The traverse area is
not equipped with ladders and
platforms. Use suitable staging.

DISASSEMBLY
Refer to Figure 60 and proceed as follows:

1. With gearbox and motor on a clean, level work-
bench, remove bottom housing cover (22) for

access to drive gear, bearings, shaft and seals.
Save shims (19, 20 and 21) for reassembly.

2. Remove motor and motor adapter (11) to gain
access to the worm shaft. Save shims (9 and 10)
for reassembly.

CLEANING, INSPECTION AND REPAIR

Clean all parts in solvent and dry. Inspect bearing
for excessive play. Rotate the bearing while apply-
ing sideways pressure to check for pitted or
cracked races. Replace bearings if unserviceable.
Check the gear teeth of gear and shaft matched set
(7) for excessive wear, chipped areas, etc. Check
splines of shaft (3) and gear for excessive wear and
proper fit.

REASSEMBLY

Replace any gasket that has been removed. Each
part should be lightly coated with gear lubricant
before reassembly. It is necessary to install shims

N
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DISASSEMBLY AND REPAIR

1. Seal 10. Shim

2. Housing cover 11. Adapter
3. Output shaft 12. Gasket
4. Gasket 13. Capscrew
5. Reducer bushing 14. Pipe plug
6. Vent 15. Housing
7. Gear and shaft (matched set) 16. Capscrew
8. Worm bearing 17. Bearing
9. Shim 18. Spacer

19. Shim

20. Shim

21. Shim

22. Housing bottom cover
23. Pipe plug

24, Capscrew

25. Expansion plug

26. Dowel

27. Capscrew and lockwasher

Figure 50. Traverse Gearbox and Coupling

between the housing and motor adapter and be-
tween housing and lower cover to ensure proper
internal clearances. Clearances affected by wear
and parts replacement must be checked each time
the gearbox is disassembled. Reassemble the gear-
box as follows:

1. Install the complete worm shaft, including shaft
{7), bearings (8), shims (9 and 10), then posi-
tion hydraulic motor adapter {11) and hold
firmly in place.

2. Check clearance between adapter and housing
with feeler gauge. Remove adapter and install
the proper combination of shims to match the
feeler gauge reading. Position adapter and at-
tach with capscrews.

3. Check worm shaft torque with 12 in. torque
wrench. Two ft-lbs. of torque should be re-

92

quired to turn shaft. If torque valve is higher,
add shims; if less, remove shims. Install the re-
quired number of shims to achieve the required
2 ft-lbs. torque. Install adapter and secure with
capscrews.

. Install output shaft and gear assembly. Position

housing bottom cover and check clearance be-
tween housing and cover with feeler gauge. Re-
move cover and install shims to match feeler
gauge reading. Position cover and secure with
cover capscrews. Fighten all capscrews per
Torque Chart.

5. Install hydraulic motor on gearbox.
6. Position gearbox on top beam and secure with

capscrews. Use Loc-tite or equivalent on cap-
screw threads. Attach hydraulic lines.

. Fill gearbox with SAE 140-5 gear oil or equiva-

lent.
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DISASSEMBLY AND REPAIR

STEERING YOKE

Repair procedures for the steering yoke are usually
limited to the replacement of the bearings. Bearing
replacement will be in order when uneven tracking
of the drive wheel is noted and there is a noticeable
movement in the yoke when changing from for-
ward to reverse.

REMOVAL

Refer to Figure 51 and proceed as follows:

1. Refer to "Wheels and Tires'' for jacking ma-
chine and removing tires,

2. Block up the side beam. Use proper cribbing so
that side beam will not fall down.

3. Disconnect steering cylinder at yoke.

4. Rig a hoist from the side beam to support the
yoke.

5. Remove lock nut, then remove lockwasher,
bearing ring and bearing cup and cone.

6. Lower yoke to free bearing cup and cone and
bearing ring.

CLEANING AND INSPECTION

Clean all parts in non-flammable cleaning solvent
and bfow dry with compressed air. Check bearings
for roughness, pitting, galling, etc.

INSTALLATION
1. Position bearing cup and cone and bearing ring
in yoke.

2. Raise yoke into position on column and lower
bearing, seal, lockwasher and lock nut. Tighten
nut until yoke rotates freely without side play.

g

Attach steering cylinder.

Install wheel and tires.

e

o ™ DRIVE @;_—-
\ DRIVE SPROCKET

CHAIN

—0IL SEAL
BEARING CONE

——BEARING CUP

BUSHING

# | ——————WHEEL YOKE FRAME

BEARING CUP

BEARING CONE
OIL SEAL

SPACER
LOCK WASHER

JACKING PAD

Figure 51. Steering Yoke
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DSIASSEMBLY AND REPAIR

WHEELS AND TIRES

REMOVAL OF FRONT WHEELS

WARNING: Improper handling of
wheels and tires can result in the
wheels coming apart with explo-

sive force. Exercise extreme
caution when inflating or handling tires. Use a
chain guard or safety cage when inflating
tires.

The TRAVELIFT must be on firm and tevel terrain
when wheels are removed. Operate traverse and
position the trolley on opposite side of machine
from wheel being changed to relieve weight. Refer
to Figure 52 and proceed as follows:

1. Use a jack of sufficient capacity and the jack-
ing pad and jack-up machine.

2. Remove four castellated nuts attaching bearing
blocks to studs on vertical leg. |

3. Remove wheel from under yoke. Disassemble
wheel and tire as necessary using standard tire
tools.

REMOVAL OF REAR WHEELS

Remove wheels as follows:

1. Remove chain guard.

2. Loosen drive transmission by loosening nuts on
clevis and rod.

3. Remove master link in drive chain, and remove
chain. Jack up the machine.

4. Remove nuts attaching pillow blocks to stud on
vertical member.

CHANGING TIRES
Change tires as follows:
1. Deflate tire completely by removing valve stem.

WARNING: The tire must be com-
pletely deflated or injury may re-
sult,

2. Remaove split retainer ring. Remove inner ring.

3. Use standard tire tools to remove tire from
wheel.

NOTE: Maximum tire pressure is 95 psi (655
kPa).
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DISASSEMBLY AND REPAIR

17
1. Oil seal 12. Bearing cone
2. Bearing cone 13. Oil seal
3. Bearing cup 14. Lockwasher
4. Axle 15. Lock nut
bh. Wheel 16. Trunnion
6. Valve support washer 17. Capscrew
7. Tire flap 18. Stud
8. Tube 19. Spacer
9. Tire 20. Self-locking nut
10. Locking ring 21. Drive sprocket
11. Side ring 22. Chain cover
Figure 52. Wheels and Tires (T ypical)
95
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TORQUE CHARTS

LUBRICATED TORQUE VALUES IN FOOT-POUNDS FOR GRADE 5, 8 and SPECIAL
DMC BOLTS {NC OR NF THREADEDI

Size Grade 5 Bolts Grade 8 and
Diameter Special DMC Bolts

1/4 8 12

5/16 17 26

3/8 26 42

7/186 43 66

1/2 65 100 :
9/16 95 150

5/8 130 200

3/4 220 360

7/8 350 560

1 530 860
1-1/8 750 1200
1-1/4 1050 17Q0
1-1/2 1800 2050
1-3/4 2850 4700

2 4400 7250
Hardened washers shall be used with grade 8 or better bolts,

Tarque valuesfor bolts listed above are with engine oil or Loctite applied to threads and under

head. Applies to plated and non-plated bolts
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TORQUE CHARTS

MAXIMUM RECOMMENDED TORQUE VALUES FOR JIiC SWIVEL NUTS {37°SEAT}

THD Size Size OD Tube FT/LBS Prassure
7/16-20 -4 1/4 9
1/2-20 -5 5/16 17
9/16-18 -6 3/8 20
3/4-16 -8 1/2 30
7/8-14 -10 5/8 40
1-1/16-12 -12 3/4 85
1-3/16-12 -14 1/8 100
1-6/16-12 -16 L 110
1.5/8-12 -20 1-1/4 150
1.7/8-12 -24 | 1-1/2 170
2:1/2-32 -32 2 300
2-1/212 -40 2-1/2 400
2-1/212 -48 3 500

These values are recommended torque values for JIC (37° Seat) swivel nuts whether

swaged or brazed type. The swivel nuts will normally withstand this torque for a

minimum of 15 repeated assemblies.

The Torque required to seal swivel female fittings or hose couplings to a male connector

depends on many variables such as, fluid medium surface, finish, etc. The above values

are intended only as a guide for the maximum values the fittings may be subjected to,
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ELECTRICAL SYSTEM

98

GRAPHIC SYMBOLS FOR
ELECTRICAL DIAGRAMS

GROUND

FUSE

SWITCH
SINGLE POLE

SWITCH
PUSH BUTTON

#@5# |«

LAMP

<
_']."..

BATTERY

CIRCUIT BREAKER

MOTOR

COLLECTOR RING

7148 |8

SEPARABLE
CONNECTOR
HORN
o' MICRO SWITCH
!l‘)
SOL. SOLENOID
— O JUMPER WIRE
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ELECTRICAL SCHEMATIC

O—lr

LIGHT

LIGHT I LIGHT LIGHT
e 7 <&
(i6) WIPER HARNESS T ~~ o
— AN ;
<
(16 63— <]
WIPER & MOTOR
—O— s SW LIGHT EMERGENCY - ALTERNATOR
" +an JEAD SWITCH ROTATING LIGHT EMERGENCY

LIGHT,
AR

SWITCH

COIL W/ENGINE

RESISTOR|®

DISTRIBUTOR
W/ENGINE

W/ENGINE

PRESSURE HYD

JUNCTION BOX

£

LIGHT

LIGHT

|

) ] MAIN HARNESS
ENG. 17999
TEMP. OIL PRESSURE
GAUGE GAUGE  AMMETER CIRCUIT 11 § D (Da
BREAKER 41 ai 77 @
13 13 13
<<
(D =
J =
38 <c
2 3N
1
e ! ? =
28 ) 2 L2 << -=25)
R Ho
HORN BUTTON —@ < 14 << (14)
Y <<
95 e A A 95 << )
P e <CHs)
SWITCH BELL
@ WARNING
STARTER N
BUTTON ENGINE HARNESS
HOUR METER C’P
G
37
UME _
INSTRUMENT PANEL
HARNESS 24
TACHOMETER H
HEATER HORN
38
FLASHER s
FAN FAN MICRO SW
i LIGHT
( WARNING
[© 1 GAUGE

¢ @

SOLENOID
STARTER
W/ENGINE 3

BATTERY

CABLE

&)

I e Y
OILPRESSURE  ENG. TEMP,

REGULATOR SENDING UNIT SENDING UNIT
VOLTAGE
() #
\_/
LIGHT

BELL WARNING

Figure 3. 500A! Electrical Schematic (IHC Gas Engine)
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ELECTRICAL SYSTEM

GRAPHIC SYMBOLS FOR
ELECTRICAL DIAGRAMS

GROUND

FUSE

SWITCH
SINGLE POLE

SWITCH
PUSH BUTTON

LAMP

BATTERY

CIRCUIT BREAKER

MOTOR

COLLECTOR RING

SEPARABLE
CONNECTOR
HORN
o) MICRO SWITCH
SOL. SOLENOID
—_ O— JUMPER WIRE
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ELECTRICAL SCHEMATIC -

{——O LIGHT i LIGHT f LIGHT
TN , .
| ! { v ¢ . f\
L N \ () jn
LIGHT
16) WIPER HARNESS ‘K-\ i
\ -

WIPER & MOTOR

LIGHT EMERGENCY

\n_o__i

Ll
DASH LIGHTS

SWITCH ROTATING

A\LIGHT @

J MAIN HARNESS

ALTERNATOR
LIGHT EMERGENCY W/ENGINE

COIL W/ENGINE

ASTRIBUTOR
W/ENGINE

)

ENG. 1 Y3y,
TEMP. OIL PRESSURE
GAUGE GAUGE AMMETER CIRCUIT
BREAKER

N
~

|

A
~

~
~

STARTER

~
~

@

! LIGHT

4—0 LIGHT

1
1
3
< W/ENGINE
< ¢
1 p) J =
P ) T2 < 1A
P 0 2 ) (76)% =2 5 CABLE
2 —— ] j S dx ]
HORN BUTTON < 5 @.*@ - d
S . — f | T 1 & = At ;. ] CABLE
AN A ,ﬁg} é . <
SWITCH BELL ‘ SOLENOID
A 7 WARNING J STARTER
a0 1
HOUR METER d)
(96) éa ENGINE HARNESS CABLE
@ " T @
INSTRUMENT PANEL
HARNESS 24 L - e
é L H OIL PRESSURE  ENG. TEMP,
QJ TACHOMETER REGULATOR SENDING UNIT SENDING UNIT
uMP HORN VOLTAGE
r HEATER OB T3 o W/ENGINE
FLASHER s
4 FAN FAN MICRO SW
i LIGHT
WARNING
GAUGE y
PRESSURE HYD. E 9 ( ) "
BUZZER 1 o s LIGH
JUNCTION BOX T
hh BELL WARNING
£ F>

Figure 54. 650Al Electrical Schematic {Ford Gas Engine)
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ELECTRICAL SYSTEM

GRAPHIC SYMBOLS FOR
ELECTRICAL DIAGRAMS

= GROUND
———— FUSE
- SWITCH
° SINGLE POLE
ES SWITCH
PUSH BUTTON
JEQ_ LAMP
—i|i|i  |BATTERY

CIRCUIT BREAKER

MOTOR

COLLECTOR RING

SEPARABLE
CONNECTOR
HORN
o~{{T) MICRO SWITCH
SOL. SOLENOID
— O— JUMPER WIRE
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(, JLIGHT

ELECTRICAL SCHEMATIC

BELL WARNING

LIGHT
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o\ 461 MICRO SWITCH
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\‘_ /' \s J
LIGHT
) €Y | | LIGHT
. b I 1
= [ AN — =
= 7 LIGHT EMERGENCY LIGHT EMERGENCY
JUNCTION BOX El N
BATTERY
" ALTERNATOR CABLE
WIPER & MOTOR WIPER HARNESS BATTERY
- WIRE HARNESS i
= t QUMP» INSTRUMENT PANEL ® @
HEATER
i £ | ITCH WIRE HARNESS BATTERY
EMERGENCY ELL — BATTERY
LIGHT SW . @%F@ ] [<<] CABLE
OIL PRESSURE ]S T b 19_{<< 142 -
=i o
- ENG. TEMP. 22 (1) J <]
" GAUGE g a 1)—?@@ 5 Q }—,ﬂ}f 11 i
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GoMp 3 — WIRE HARNESS
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HEATER SW ]
N LIGHT SW . INPUT
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’ /'R l ‘--j@ TACHOMETER VOLTAGE
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STARTER BUTTON
FLASHER " L
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[
LIGHT WARNING - HD ENG. TEMP. OIL PRESSURE

BUZZER

LIGHT

GAUGE PRESSURE
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FAN

e

J((LI

SENDING UNIT = = SENDING UNIT

LIGHT Q)
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’

N
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lrl

£

LIGHT (¢}

Figure 55. 500AI/650AI Electrical Schematic (G.M. Diesel Engine)
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HYDRAULIC SCHEMATIC

GRAPHIC SYMBOLS FOR
FLUID POWER DIAGRAMS

———1 |CYLINDER

i

RELIEF VALVE

CHECK VALVE

MOTOR

PUMP

|6y

DIRECTIONAL VALVE

H
s

— FLOW REGULATOR

FILTER

SHUT-OFF VALVE

siol

3, ="
“*‘H_—.——._ — FLOW DIVIDER

MANUAL OPERATED
SELF CENTERING

MAN]

OVERCENTER VALVE

= (g

SPRING
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HYDRAULIC SCHEMATIC
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Figure 56, H00AI Hydraulic Schematic
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HYDRAULIC SCHEMATIC

GRAPHIC SYMBOLS FOR
FLUID POWER DIAGRAMS
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RELIEF VALVE
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HYDRAULIC SCHEMATIC
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Figure 57.

650A| Hydraulic Schematic
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