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This manual contains important information pertaining to the use and maintenance of the
Marklift. A copy of the manual is provided by Mark Industries to the original purchaser * of
the machine and must be made readily available to persons performmg maintenance and

inspection. THIS MA,
ANY SUBSEQUENT SALE.

Apart from the material contained in this manual, Mark Industries may send out service
bulletins that pertain to this machine. These bulletins are sent to the original purchaser * of
the Marklift. If you have purchased the Marklift from an authorized Marklift Dealer, you will
be contacted by the dealer to perform any service that may be required per the bulletin. Since
the bulletins may pertain to important safety matters, you are requested to notify your local
Marklift dealer of any subsequent sale and keep him updated as to the ownership. Please
provide the name of a responsible contact to whom they can direct correspondence.

If you feel you have not been provided all applicable service bulletins by the seller of the
machine, copies of a volume of service bulletins for a series of years may be purchased through
your local Marklift dealer. If you have trouble locating a Marklift dealer you may call Mark
Industries at the phone number given below. You will be directed to the dealer closest to you.

1-800-736-MARK (Outside California)
1-714-879-6275 (California)
Ask for the Customer Service Engineering Department when calling.

It is recommended that the owner of the Marklift maintain copies of all service bulletins and

maintenance records.

For your future reference write down the name, address and phone number of the Marklift
dealer closest to you:

" Name:
Address:
Phone:

* Dealer or distributor who originally purchased the machine from Mark Industries
or other parties who purchased the machine from Mark Industries.
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REGULATIONS PERTAINING TO YOUR MARKLIFT

There are certain OSHA, ANSI and other governmental regulations that apply to the
design, manufacture, maintenance and use of this equipment. You must keep a copy of the
regulations and follow their requirements. You can obtain a copy of the OSHA regulations
from your local OSHA office and a copy of the ANSI regulations from the following address:

American National Standards Institute
Attention: Sales Department

1430 Broadway

New York, NY 10018

Copies of other regulations can be obtained by contacting the local office of the agency
publishing the regulation.
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NOTICE TO USERS REGARDING
REPORTING OF INCIDENTS

INVOLVING THE Marklift

Should this Marklift be involved in an incident, please inform
the nearest Marklift dealer immediately.

If you are not able to locate the dealer, you may call Mark Industries

at the phone numbers given below:

(714) 879-MARK

(800) 736-MARK (Qutside California only.)

REV.
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OPERATOR TRAINING TIPS

Following are some suggestions on how to provide proper training to all operators of
the Marklift. The operators must be adequately trained in accordance with the require-

ments of the manufacturer, OSHA, ANSI and other agencies regulating such equipment.

Have the operator read the Operation & Safety Handbook.

Show the operator important parts and features of the machine and how to use/
operate them. Some important components/features that must be pointed out

and explained are:

(1) Controls (6) Emergency Lowering

(2) Warnings (7) Use of stabilizers (If included)
(3) Decals (8) What to do in emergencies

(4) Maximum capacity (9) Hazards that must be avoided

(5) Safety features of the machine

Safety videos for the type of machine that will be used, if available, may be

shown.

Give the operator a demonstration i.e. operate the machine while he watches. .

Have the operator operate the machine while you supervise and instruct him in

proper operation.

Have the operator acknowledge the fact that he has received training by signing
a copy of the operators statement in the Operation and Safety Handbook.

NOTE:
See ANSI, OSHA and other applicable standards for operator training

requirements.
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Description

Model

62 4X2

Height
Working (maximum)
Platform (maximum)
Lowered (minimum)
Load capacity (unrestricted)
Platform dimensions

Horizontal reach (maximum)
Length (minimum)

Width (maximum)

Wheel base

Wheel track

Turret tailswing

Turret rotation

Travel speed (proportional)
Controls

Turning radius (inside)
Tires

Power source

Fuel tank capacity
Hydraulic system

Hydraulic reservoir capacity
Boom elevation

Weight
Shipping cube

*QOptional platform rotation decreases platform capacity

to 7001bs.

**24'2" (7.36m) with platform rotation

68'4" (20.83m)*

62'4" (19.0m)**

8'3" (2.51m)

800 1bs (363 kg)

71" x 30" x 40"
(1.8mx76m x 1.01m)
48'9" (14.86m)

23'4" (7.11m)

711" (2.41m)
8'(2.44m)

6'8" (2.03m)

73" (2.21m)

360° continuous

0-3 mph (0-4.8 km/h)
Proportional and solenoid
12' (3.65m)

15 x 19.5 12 ply rating
37 hp Wisconsin, gasoline
(air cooled)

30 gal. (113.51)

Load sensing and
pressure compensating
40 gal. (151.4 1)

+75° above horizontal
-20° below horizontal
24,000 Ibs. (10,886 kg)
1490 cu. ft. (42.17 m?)

Specifications are nominal and are subject to change due to continual design improvements.
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Filling in the Warranty: Please refer to the applicable decals on your machine for the figures and quantities
needed to fill in the blanks below.

©NOOA LD~

B DB WWWWWWWWWYNNRNNMNONURNNMNDND - = - 4 a2 22w ©
MNErODOBNINRELONL,O OONIPAAR,ON2OO®NIOTAEWON O

YES NO NA

Platform capacity decal DS e e o O O
All warning, caution and emergency decals instalieg ............cccocvvviniin e g O G
Operation instructions properly installed ..........cccocoveiiiiinii e o O O
Operation and safety handbook received ... o O a
All controis (aerial & ground) are identified and operate correctly ..........ccccovverernacee. O O O
Stop switches operate properly (aerial & ground) .......ccceecueiiieniiiiiii e o - O
Platform guard rails and other hardware, secure and undamaged.............c.c.cccoon..e O 0O O
Platform access gate Works properly ........cccoccoiieiniiniiniiiii e e o O 3
Horn and beacon operate propery ........cccccviininii e e e eaees o O O
110V generator operates ProPerty ........cccccviiemmiemniinin et v e o O O
Brakes adjusted and operate correctly ..o o O O
Circuit breakers operate properly ..o e o - 0
All hydraulic cylinders free of [eaks ..........covviiiiniiiini e o O U
All hydraulic cylinder rods free of paint or scratches ... o 0O O
Hydraulic pump free of 10AKS ........cccvecirirecir it e e o O 0
Hydraulic hoses and fithings tight ... e O 0O J
Hydraulic 0il t0 Proper ievel....... ..ot s e o O O
Hydraulic tank and fittings free of Ieaks .........cccooiiiiiiii e o 0O a
Drive motors free of 1€aKS ........coccevcireccrciciir e e s O O O
Wheellugnutstorquedto ——  FLIDS o o O g
Battery Water level et e e st o O O
Manual overrides operate propery ......ccccooovviiiiiiii o O O
All electrical connections tight ........cc.oooonimiiii e o O O
Valve manifold and fittings free of leaks .........ccccii i e o 0O O
Emergency descent valve functions properly ........cooiiiiiiin el o a4 g
System pressure (PSI) P1 P2 S O 0O [
Stand-by pressure —— PSl . e o O a
Tirepressure —  PSl.ie o a4 O
Drive wheel, torque hub oil level s e eereeetterra——————————————————————osterterererarere g 0O ]
Engine RP.M atidle ________ athighthrottle ————— ..., 0O 4 O
Turret rotation gear box oil level e eereete e e e e et ette et e et e b et sar e reesan O 4 O
Turret ring gearboltstorquedto _—____ FLIbS .o o O d
Base ring gear boits torqued to FLIDS (o 0o 0O O
Engine coolant (radiator) to properlevel ..ot 0 O g
Coolant hoses and fittings free of 1aKSs .........cccciviviiiiii e 0o 4O O
Electric radiator fan operates Properly .........cccivvuieriiiiiiiie e O 3 O
Fuel tank and fitting free of 18aksS .....c....ciieiieiicri e o 0. O
Muffler is tight and free of 18aKS ... e, o O )
Engine oil t0 proper 1evel ... e o O O
Engine oil filter frae of 10aks .........ooiiiiiii e 0o O a
Engine alternator functions Properly ... e o a4 0
Retraction cable tension DS i o 0O |

| moDEL Ormions _ - ]

| SERIAL NUMBER

[ INSPECTOR

REV.
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MANUFACTURERS' LIMITED WARRANTY

Mark Industries makes no warranty, expressed or implied, on any product manufactured or sold by Mark
Industries except for the following limited warranty against defect in materials and workmanship on
products manufactured by Mark Industries.

Mark Industries warrants the products manufactured by Mark Industries to be free from defects
in material and workmanship under normal use and service for a period of one (1) year from the
date of shipment or from date first put into service upon proper notification. This limited warranty
does not extend to any product of another manufacturer or to any part, component, accessory or
attachment not manufactured by Mark Industries. The warranty, if any, with respect to any
product of another manufacturer or to any part, component, accessory or attachment not
manufactured by Mark Industries is limited to the warranty, if any, extended to Mark Industries
by the manufacturer of the other product. part, component. accessory or attachment.

This limited warranty does not extend to any product (or any part or parts on any product) which has been
subject to improper use or application, misuse, abuse, operation beyond its rated capacity, repair or
maintenance except in accordance with the sales and service manuals and special instructions of Mark
Industries, or modification without the prior written authorization of Mark Industries (whether by the
substitution of nonapproved parts or otherwise).

The sole obligation and liability of Mark Industries under this limited warranty (and the exclusive remedy
for any purchaser, owner or user of Mark Industries products) is limited to the repair or replacement, at the
option of Mark Industries, of any product (or any part or parts on any product) manufactured by Mark
Industries which, within one (1) year from the date of shipment or date first put into service, shall have been
returned to the Mark Industries facility in Brea, Califomia (or any other location within the United States
as shall be designated by Mark Industries), at no expense to Mark Industries, and demonstrated to the
satisfaction of Mark Industries as being defective in material or workmanship.

To make a claim under this limited warranty, contact Mark Industries or the Mark Industries distributor from
whom the product was originally purchased. A statement giving the model and serial number of the
allegedly defective product, the date and a description of the alleged defect, the date of the purchase and
proof of purchase and purchase date must accompany the retumed product (or any part or parts of any
product). Any é:roduct (or any part or parts of any product) determined by Mark Industries to be defective
will be repaired or replaced, at the option of Mark Industries, free of charge, f.0.b. Brea, California. No
credit will be given for any allegedly defective product (or any part or parts of any product) not returned
to Mark Industries.

There are no other warranties. expressed or implied, in addition to this limited warranty. This limited
warranty is exclusive and in lieu of all other warranties, expressed or implied (in fact or by operation
of law or otherwise), including the implied warranties of merchantability and fitness for a particular
purpose.

Mark Industries shall not be liable for any special, indirect or consequential damages. Further, no
representation or warranty made by any person, including any representative of Mark Industries, which is
inconsistent or in conflict with, or in addition to the terms of the foregoing limited warranty (or the
limitations of the liability of Mark Industries as set forth above) shall be binding upon Mark Industries unless
reduced to writing and approved by an officer of Mark Industries.

Tires, batteries. filter elements, electrical components are specifically excluded from this limited warranty.

Warranty effective as of 2/90

Mark Industries

P.O. Box 2255, Brea, CA 92622-2255
714-879-6275 800-448-MARK
TELEX 194402 FAX 1-714-879-8884
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Purchaser/Dealer:

............................................................................

l 'Address:

Telephone:

Date shipped (from invoice) *

.............. | Untwilboplaced

Date shipment received: k inrental fleet: |

Date unit put ;ﬁto ser\./ice: } Unit will be sold:

Unitwill be used for:

O Inspection .0 General maintenance J Painting/Sandblast
O Mining O Heating/Air conditioning [J Steel fabrication
O Welding J Carpentry O Rigging

(O Construction J Plumbing (0 Roofing

O Scaffolding (0 Electrical 0 Glazing

O Mechanical OO Sprinkler O Other

Comments: }

Warranty will be void
unless this inspection report is postmarked
to Mark Industries not more than fourteen (14) days
from the date shipment is received.

REV.
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 IMPORTANT:  Due to the width of the Marklifts and the overall width of
' the transport vehicle, extreme caution must be taken when

When loading and unloading Marklifts onto a transport vehicle, it is necessary to use a
combination of winching and driving the boom in low drive speed. The operator in

e paskget mu S PV D¢ A hed With . g tOo th ]
provided.
1. Make sure that the parking brake is set to start braking " Al 7
immediately by fully opening the parking brake control Marin ‘

severity valve.

2. If the unit has a HigH/Low drive speed option, it must be Q
in LOW DRIVE at all times when loading and unloading. /

Figure 1: Parking Brake Control Vaive

LOADING

1. With the transport vehicle on level ground, align the tires of the Marklift with
the back end of the transport vehicle.

2. Attach the winch cable to the boom at the drive wheel end of the base through
the tow or lift eyes if provided. (See Figure 2.)

3. Use great care while driving and steering the unit up the ramp. Use low drive
speed and keep all slack out of the winch cable. (If the ramp is too steep for the
unit to climb, the winch will pull the unit up.) You must keep the drive
f ion en i inchi h ise t r i

prevent the machine from rg_lling.

4. When the unit is on the truck and its weight has been properly distributed, tie

the boom down as shown in Figure 3 of this instruction.

D A

O _ o7

FIgureZLood;r_wg*fhe Mcrt;lm
onto the truck

|
e

L
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Note: Secure the platform to the carrlicge and tie
the Marklift to the truck as shown.

|
[ [
I (T

A

_ =0

@
o\

Figure 3: Securing the Marklift to the Platform

UNLOADING

1. With the transport vehicle on level ground, disconnect the tie-downs from the
Marklift and make sure that the winch cable is still properly attached to the
boom.

2. Select the low drive speed.

3. Use great care while driving and steering the unit off the transport vehicle.

Keep all slackout of the winch cable.

Warning: Do not allow slack in the winch cable when going down the

ramp, because of the possibility of snapping the cable if the unit

descends too fast.

4. When all wheels are on level ground, disconnect the winch cable from the
Marklift.
5. Readjust the boom parking brakes so that they apply immediately after the

dynamic brakes stop the unit. The procedure for re-adjusting the parking

brakes is as follows: First close the needle valve completely. Open the valve

REV.
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approximately 1/8 turn then place the unit on a flat, level surface, about 10’

wide x 30’ long. Position the boom slightly below horizontal and completely
retract. Select "High" throttle at the platform console. Drive the Marklift with
the controller handle in the "full on"” (maximum) position, approximately 15 feet,
letting go of the controller when the wheel is next to a visual marker on the
ground. A good deceleration and braking distance would be slightly less than 3
feet measured from the marker to the center line of the same wheel after the
unit has completely stopped. Adjust the valve on the parking brakes to reach
this position. Repeat this procedure, driving in both directions until the

Marklift comes to a complete stop within approximately three feet.

Warning: Do not drive on uneven sloping or soft terrain that sets |

the unit in an out-of-level condition.
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Before Operating The Marklift, Review The Followiing Procedures:

Visually inspect all exposed parts of the Marklift. Secure any loose bolts
and nuts. Replace any damaged hydraulic lines or broken wires. Check for any

structural damage, including cut or damaged tires.

Check hydraulic oil level.

Check engine oil level.

Fill the fuel tank. Use regular unleaded gasoline or switch to propane.

Check battery for a specificty reading 0f1.200 £ 50 reading on the hydrometer.
Charge battery if reading is below 1.100 (see Battery Maintenance).

Check the hydraulic valve manifolds for leaks, loose fittings or loose wires.

Position the ground/aerial selector switch to "Ground" then start the unit and
operate the function switches, moving as follows: Boom UP/DOWN, rotation
RIGHT/LEFT, and extend OUT/IN. Check for any leaks.

After the ground control functions have been checked-out, position the selector
switch to “Aerial” for operation at work platform. After entering the platform,
depress the footswitch before using any control function switches. This increases
engine RPM (if throttle HIGH-LOW selector is positioned to High) and electri-

cally completes the circuit to the controls.

Your Marklift is equipped with proportional controls, including drive. When
using any proportional function, depress the footswitch, raise the controller
locking device, if provided, then gradually move the controller in the desired
direction. The controller handle is spring-centered and will return to the "off”

position when released.

REV.
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10.

11.

The normal travel or drive configuration is with the boom located over the
steering wheels. This provides the best weight distribution for maximum trac-
tion. If the boom is rotated 180°the drive and steer decals read in reverse
therefore the operator must reverse the drive and steer functions in order to
continue in the forward direction. The arrow type decals on each end of the base

will show the direction correctly, regardless of the turret's position.

Brake adjustments may be made by turning the parking brake severity control.
This valve is merely a time delay for applying the brakes. With the valve com-
pletely open, the time delay for applying the brakes is minimum. Set the delay
valve to stop the machine in approximately three feet on level ground while

driving in high speed.

RFV
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The Marklift conforms to specified ANSI & OSHA requirements, it is the responsibility
of the owner to instruct the operators about safety requirements made not only by

Mark Industries, but by the various safety boards in your area, as well as requirements
set forth by ANSI & OSHA.

The Marklift self-propelled aerial work platform is a personnel lifting device, and it is
essential that it be properly maintained and operated to perform all functions with
maximum safety and efficiency. The operation of any new and unfamiliar equipment
can be hazardous in the hands of untrained operators. Every operator of the Marklift
must read, understand and follow the safety rules set forth herein.

1. Inspect the machine periodically as specified in the Inspection and Checkout,
and the Preventive Maintenance sections and as required by ANSI, OSHA, local
safety boards and the owner. All unsafe items must be corrected by a qualified

serviceperson before use of the machine.

2. Only trained operators must be assigned to operate the Marklift.

3. It is the responsibility of the operator to read and understand this manual and

to follow all recommendations made.

4, Never exceed manufacturer's recommended platform load capacity. Remember,
the load capacity of the Marklift is the total combined weight of personnel
and tools, fixtures, accessories, etc.

5. Always distribute load evenly over platform floor area.

6. It is recommended that head gear (hard hats) be worn by all personnel on the

work platform.

The Marklift platform is equipped with safety belt rings. Each operator of
the Marklift must wear a body belt. The belt must be attached with
lanyard to the safety belt rings.

=1

REV.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

o 19,

20.

21.

Do Not change, alter, or vary equipment in any way.

Do Not override any hydraulic, mechanical, or electrical safety devices.

Do Not store loose material in the work platform such as pipe, rope, extension
cords, wire or miscellaneous boxes. If necessary to store such items, they

must be positioned in such a way that no one will trip over them when operating

or working in the platform.

Do Not work on the platform if your physical condition is such that you feel

dizzy or unsteady in any way.

The Marklift is a non-insulated personnel carrier and must not be operated
within 10 feet of a 50,000 volt line. (See Division of Industrial Safety)

Under no circumstances should horseplay be tolerated on the Marklift.

Do Not operate boom functions on more than a 5° front to rear or side to side

out-of-level condition.

Do Not drive the carriage or platform into objects.

Do Not lean over platform guard railings to perform work.

Do Not use ladders or scaffolding on the platform to obtain greater height.
Do Not raise or lower the boom into objects.

The Marklift structure must not be used as a welding ground. Disconnect

both battery leads prior to performing any welding operations.
Do Not jump start other vehicles using the Marklift battery.

Do Not drive on uneven, sloping or soft terrain, unless the boom is fully re-

tracted and lowered just below horizontal.

=] =2V
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TITLE 8 DIVISION OF INDUSTRIAL SAFETY 358.38.113
(Register 73, No. 30—7-28-73)

Article 86. Provisions for Preventing accidents

Article 86. Provision for Preventing Accidents Due to Proximity to Overhead Lines
2946. Provisions for Preventing Accidents Due to Proximity to Overhead Lines.

(a) General. No person, firm, or corporation, or agent of same, shall require or
permit any employee to perform any function in proximity to energized high-
voltage lines; to enter upon any land, building, or other premises and thereto
engage in anyexcavation, demolition, construction, repair, or other operation; or
to erect, install, operéte, or store in or upon such premises any tools, machinery,
equipment, materials, or structures (including scaffolding, house moving, well
drilling, pile driving, or hoisting equipment) unless and until danger from acci

dental contact with said high-voltage lines has been effectively guarded against.

(b) Clearances or Safeguards Required. Except where electrical distribution
and transmission lines have been de-energized and visibly grounded or effective
barriers have been erected to prevent physical and arcing contacts with the

high-voltage lines, the following provisions shall be met:

(1) Over Lines. The operation, erection, or handling of tools, machinery,
apparatus, supplies, or materials, or any part thereof , over energized
high-voltage lines shall be prohibited.

(2) Equipment and Materials in Use. The operation, erection, or
handling of tools machinery, equipment, apparatus, materials, or sup-

plies, or any part thereof within the minimum clearances from energized
lines set forth in Table X shall be prohibited.

REV. 2/91
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TABLE X

Required clearances from Overhead High-Voltage Lines

Nominal Voltage Minimum Required

(Phase to Phase) Clearance (Feet)
750 - 50,000 10

over 50,000 - 75,000 11

over 75,000 - 125,000 13

over 125,000 - 175,000 15

over 175,000 - 250,000 17

over 250,000 - 370,000 21

over 370,000 . 550,000 27
over 550,000 " 1,000,000 42

(3) TRANSPORTATION OR TRANSIT. The transportation or transit of any
tool, machinery, equipment, or apparatus, or the moving of any house or other
building in proximity to overhead high-voltage lines shall be expressly prohib-
ited if at any time during such transportation or transit of such tool, machinery,
equipment, apparatus, or building, or any part thereof, can come closer to high-

voltage lines than the minimum clearances set forth in Table Y.
Article 86. Provisions for Preventing Accidents

Except where the boom of boom-type equipment is lowered and no load is imposed
thereon, the equipment in transit shall conform to the minimum required clearances
set forth in Table X.

(4) Storage. The storage of tools, machinery, equipment, supplies, materials,
or apparatus under, by, or near energized high-voltage lines is hereby expressly
prohibited if at any time during such handling or other manipulation it is pos-
sible to bring such tools, machinery, equipment, supplies materials, or appara-
tus, or any part thereof, within the minimum required clearances from high-

voltage lines as set forth in Table X.

p——— o ¥ e} |
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Required Clearances from Energized High-Voltage Conductors
(While in Transit)

Table Y

Nominal Voltage
(Phase to Phase)

Minimum Required

Clearance (Feet)

750
50,000
345,000

50,000
345,000
750,000

6
10
16

20

750,000 1,000,000

over

(C) The specified clearance shall not be reduced by movement due to any
strainsimpressed (by attachments or otherwise) upon the structures supporting

the high-voltage line or upon any equipment, fixtures, or attachments thereon.

(D) Insulated cage-type boom guards, boom stops, insulating links, or proximity
warning devices may be used on cranes, but the use of such devices shall not

alter the required clearances set forth in Table X.

(E) Any overhead conductor shall be considered to be energized unless and until
the person owning or operating such line verifies that the line is not energized,

and the line is visibly grounded at the work site.

2947. Warning Signs Required. The owner, agent, or employer responsible
for the operations of equipment shall post and maintain in plain view of the
operator and driver on each crane, derrick, power shovel, drilling rig, hay loader,
hay stacker, pile driver, or similar apparatus, a durable warning sign legible at
12 feet reading: “Unlawful To Operate This Equipment Within 10 Feet of
High-Voltage Lines of 50,000 Volts or Less.”

In addition to the above wording, the following statement in small lettering shall be
provided on the warning sign: “For Minimum Clearances of High-Voltage Lines in
Excess of 50,000 Volts, See Article 86, Title 8, High-Voltage Electrical Safety

Orders.”

REV. 2/91
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Observe all danger, warning, caution and emergency decals at the various locations on the

Marklift in order to take timely preventive and corrective actions.

It is the primary responsibility of the user and operator to be thoroughly

knowledgeable of all decal information, definition and location.

The following page illustrates a chart in which decals for the Marklift are listed. This will
enable you to replace the existing decal(s) if they become worn-out, torn, or illegible. It is
essential that all decals be in a readable condition for the safe operation of the Marklift. It

i8 therefore recommended that they be properly maintained.

Danger, Warning and Caution are used to identify levels of hazard seriousness. Given

below is a definition of each term as it applies to the decals:

*Danger (Indicated in red):

Immediate hazards which Will result in severe personal injury or death.

e Warning (Indicated in orange):
Hazards or unsafe practices which Could result in severe personal injury
or death.

¢ Caution (Indicated in yellow):
Hazards or unsafe practices which Could result in minor personal injury

or product or property damage.
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P/N _t_ DESCRIPTION 62 4X2 LOCATION Qny
66603 ! Decal Set All Standard Decal 1
20460 Ground Control Console Ground Control Box 1
20413 Engine Choke Ground Control Box 1
22571 | Aerial Control Switches Aerial Control Box 1
20444 ‘ 5° Slope Aerial Control Box 1
21236 | Marklift Boom Final Assembly 2
20409 Standard Pedestal (Marklift) Final Assembly 1
20410 : Logo Mark Industries Final Assembly 1
20411 v Blue Stripe (Square End) Final Assembly 6
20412 ,  Blue Stripe (Round End) Final Assembly 1
20556 ’ Load Capacity 800 lbs. Final Assembly 1
181103 | Danger obey the following... Final Assembly 2
181102 i Danger Do Not Operate Final Assembly 2
20419 ; Danger Keep Clear Final Assembly 3
20461 Forward Arrow Final Assembly 1
20462 |‘ Forward Arrow Aft Final Assembly 1
20495 a Emergency Ground Controls Final Assembly 1
20896 ‘ Brake Final Assembly 1
22386 % "D" Ring Attach Safety Belt Final Assembly 2
21235 : Emergency Descent (Valve Type) Final Assembly 1
20508 ; Transportation Final Assembly 2
21227 | 62 Final Assembly 2
2017 f‘ Hydraulic System Fluid Final Assembly 2
2020 ' Gasoline or Petrol Final Assembly 2
20859 ; Caution Aerial Operating Instructions Final Assembly 1
20860 General Checkout & Operating Instructions Final Assembly 1
21237 Grease Fitting Final Assembly 3
20420 Tire Pressure 75 PSI Final Assembly 2
20660 Identification Nameplate Final Assembly 1
2003 Battery Water Level Final Assembly 1
20661 ANSI Plate A92 Final Assembly 1

RFEV/
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ATTACH
SAFETY
BELT

22386

LOAD CAPACITY 800 LBS.
(EVENLY DISTRIBUTED LOAD) §&

* GASOLINE
| OR PETROL

ELECTROCUTION HAZARD
KEEP CLEAR

DEATH OR BERIOUS INJURY CAN RESULT FROM
CONTACT WITH THI8 EQUIPMENT OR VEHICLE
IF 1T SHOULD BE ELECTRICALLY CHARGED

AN UNTRAINED OFERATOR ! FAILURE TO OBEY THE FOLLOWING :
SUBJECTS HIMSELF AND : . '

OTHERS TO ‘ CAN RESULT IN
DEATH OR SERIOUS INJURY
DEATH AND SERIOUS INJURY TO YOU OR OTHERS
. ® UNLAWFUL TO OPERATE THIS “Markim®~ WITHIN
YOUMUST NOT OPERATE i 10 FEET (105 METERS) OF HIGH VOLTAGE

THIS "Markiin®* UNLESS LINE UP TO 50,000 VOLTS,

YOU HAVE BEEN TRAINED IN THE SAFE
JOLTAGE MINIMUM SAFE APPIROACH DISTANCE | |
OPERATION OF THIS MACHINE. IPHABE TO PHASE)
e eTERS)
s }—OVER_$0000 TO 200,000 VOLTY 18
YOU READ, UNDERSTAND AND FOLLOW | _OVEm 200000 TO_260.000 VOLT! 20 0.0
- - OVER 3000 TO_$00.000 VOLT. 38 i7¥3
1) THE “OPERATION AND SAFETY HANDROOK v s e Tea s vorT % o
FOR THIS MODEL. OVER 750000 _TO 1,000 200 VOLT. £ T '
2IYOUR EMPLOYER'S RULES. ® ATTACH YOUR SAFETY BELT FIRST!

MAPPLICABLE GOVERNMENT REGULATIONS. ® BE SURE TO USE, ALL SAFETY EQUIPMENT AS

REQUTRED BY O.SHA.

YOU INSPECT UNTT AND ALL FUNCTIONE. ® DO NOT LOAD BEYOND RATED CAPACTTY.

10tvem | 101000
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The Marklift may be towed for a distance no greater than one (1) mile at a speed not to
exceed 8 MPH. These instructions are for units equipped with a towing package.

To tow the Marklift:
1. Attach the tow bar from the Marklift to the towing vehicle.
2. The torque hub must be disengaged.

To disengage the torque hub, reverse the disconnect cap. The knob on the cap
disengages the drive hub input shaft. The brakes are also disengaged.

Caution: Do not disengage torque hubs unless unit is parked
on level ground and the wheels are blocked.

3. Pull down the manual steering override valve handle.

TOW BAR
1 ©
\

A
/’5

STEERING OVERRIDE VALVE

Caution: Brakes are disengaged.

Caution: Do not tow faster than 8 miles per hour.

TR

REV.
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These instructions do not propose to be all inclusive, nor to supplement or replace other
additional safety and/or precautionary measures covering usual or unusual conditions.
If these instructions conflict in any way with the state, local or federal statute or
regulations, said statute or regulations shall supersede these instructions, and it shall
be the responsibility of each user to comply therewith, and inform Mark Industries of
the variances.

The following are applicable excerpts from the federal register,
title 29, chapter XVII, O.S. H.A - 1926.556.

“EXTENSIBLE AND ARTICULATING BOOM PLATFORMS”

1. Lift controls shall be tested each day, prior to use, to determine that such controls
are in safe and working condition.

2. Only authorized persons shall operate an aerial lift.

3. Belting off to an adjacent pole, structure, or equipment while working from an
aerial lift shall not be permitted.

4. Employees shall always stand firmly on the floor of the basket, and shall not sit or
climb on the edge of the basket or use planks, ladders, or other devices for a work

position.

5. A body belt shall be worn and a lanyard attached to the boom or basket when
working from an aerial lift.

6. Boom and basket load limits specified by the manufacturer shall not be exceeded.

7. Articulating boom and extensible boom platforms, primarily designed as personnel
carriers, shall have both platform (upper) and lower controls. Upper controls shall
be in or beside the platform within easy reach of the operator. Lower controls shall
provide for overriding the upper controls. Controls shall be plainly marked as to
their function. Lower level controls shall not be operated unless permission has
been obtained from the employee in the lift, except in case of emergency.

8. Climbers shall not be worn while performing work from aerial lift.

9. Before moving an aerial lift for travel, the boom(s) shall be inspected to see that it is

properly cradled.
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It shall be the responsibility of all Marklift operators to read and act according to the

following operating instructions. The purpose of these instructions is to promote safety

and a better understanding of the functions of the Marklift self-propelled boom.

DUAL FUEL SYSTEM

The 62 4x2 Marklift is equipped with a dual fuel system which allows the operator to
select gasoline or propane operation. The 3-position selector switch, located on the

aerial control console, energizes solenoid valves which close one fuel line and open the

other.

STARTING

The engine should be started with propane. The propane system bypasses the
fuel pump and carburetor bowl and supplies fuel directly into the carburetor for
quick starting. If the engine has been running on propane and an attempt is
made to start the machine using gasoline, more than normal cranking is re-
quired for the fuel pump to fill the lines and carburetor bowl with gasoline. This

will result in some battery drainage.

Turn the master switch at the ground control station to "ON". Position the
selector switch to "Aerial". Enter the platform and attach safety belt. Turn the
start lever lever to the start position, do not depress the footswitch, when the
engine starts, release the switch. Note: if the engine fails to start and the
switch has been released, it will be necessary to turn the switch to the "Off"

position before attempting to turn to the "Start” position again.

Switching From Propane to Gasoline

With the engine running, step on the deadman footswitch and position the throttle
switch to "HI" speed. Switch the fuel selector switch to gasoline. The engine will
begin to stall as the carburetor bowl starts filling with gasoline. Switch back to
propane until the engine resumes high speed. Switch back and forth from pro-
pane to gasoline until the engine is running smoothly on gasoline. (Do not stop
at "OFF" position.)

REV.
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Switching From Gasoline to Propane

With the engine running, step on the footswitch and position the throttle switch
to "HI". Set the fuel selector to "OFF". The engine will continue to run as

it uses fuel from the carburetor bowl. When the engine begins to stall, allow it to

run several seconds and then switch to propane. Switch the throttle to "LOW"

.and release the footswitch. Let the engine idle for 20-30 seconds to completely

burn up any remaining gasoline in the fuel bowl.

FOOTSWITCH

The footswitch is not an accelerator. The operation of the footswitch only
completes the electrical circuit to the aerial control console and engine
throttle. The footswitch is not directly connected to the drive braking
system. Operate the footswitch by placing the the foot inside the
footswitch cover and gradually pressing down on the pedal.

If aerial controls are being operated, remove foot from footswitch to

disengage controls in an emergency.

DRIVE

Forward and reverse drive is operable from the aerial control box only. For the

drive to function, push the drive controller in the desired direction while simul-
taneously depressing the footswitch. If the boom is rotated 180°, the drive and
steer decals read in reverse. The operator must reverse the drive and steer
functions in order to continue in the same direction. The arrow type decals on
each end of the base will show the correct direction regardless of the turret's

position.

TEERIN
The steering function is incorporated in the drive controller. Depress the foot-

switch and push the steering controller to the left or right to turn the wheels.

LIFT/LOWER

To raise or lower the boom from the ground control, set the selector switch to the

“Ground” position, then push the toggle switch up or down.

RE\/
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10.

To operate from the aerial control box, position the selector switch to the “Aerial”
position. Raise or lower the platform by operating the “Lift/Lower” controller

while depressing the footswitch.

EXTENDING/RETRACTING
Extend or retract the boom from the ground control station by pushing the

toggle switch in the direction desired.

To extend or retract the boom from the aerial control station, place the selector
switch to the aerial position then lift up on the lock in the handle and push the
Retract/Extend controller forward to retract or pull it back to extend.

TURRET ROTATION

The turret may be rotated from either the ground control or aerial control
stations. Use the toggle switch at the ground control station or the controllers
at the aerial control station to rotate the turret in the desired direction.The

turret may be rotated 360° continuously.

TILT
The platform may be tilted forward or backward. Use the toggle switch at the

aerial control station to tilt the platform.

TF ROTATI
The platform may be rotated to the right or left from the aerial control station.

Use the toggle switch to rotate the platform in the desired direction.

1 BUZZER

As a special safety feature, the Marklift is equipped with an “out-of-level” sensor
that will disable the boom functions whenever the Marklift is in an unsafe out-
of-level position. An unsafe out-of-level condition is sensed by the level sensor
when the machine is tilted at an angle greater than 5° front to rear or side to

side.

The unsafe condition is indicated by a red warning light and buzzer, located on
the top center of the aerial control box. When the warning light and buzzer are
on, Lift/Lower, Extend/Retract, and Turret Rotation will not operate but the

drive and steer functions will. Should the warning signals come on, maneuver

REV.
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the Marklift until it is on a safe, level operating surface and all functions will be

restored.

10. ENGINE STOP
In case of an emergency, push the red "Stop" button to sstop all functions and
the engine. The buttons are located on the aerial and the ground control stations.
The engine may also be stopped by rotating the engine start switch to the "Off"
position. The fuel selector switch need not be moved to the "OFF" position.The
engine may be restarted with the ignition switch. Before starting from the
ground control console, check the fuel selector switch on the aerial console for
proper fuel source.

In Case of an Engine Failure Emergency. All boom hydraulic functions are oper-

able with the emergency pump running. From the aerial platform, position the emer-
gency pump switch to “ON”. This will start the emergency pump. Continue normal
operation by depressing the footswitch and moving the controllers switches in the

desired direction of motion.

IMPORTANT: The aerial start switch must be set at the “ON” position in order for
the emergency hydraulics to function. Emergency functions also apply to the ground

control station.

REV. i
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The following preventive maintenance information is intended as a general guide. In
addition to the maintenance information provided below, the machine must be in-
spected and maintained as required by ANSI, OSHA, local safety boards and owners.
Please refer to the vendor section of this manual for detailed information on the engine,
battery, etc.

Mark Industries recommends that the following items be checked according to the
schedules indicated. Any machine not in safe operating condition must be removed
from service until it is repaired by a qualified service person.

10.

DAILY (Before use on Each Work Shift)
Make sure that operation and safety decals are in place and readable.
Check the water level in the battery
Check for loose or woxln hardware.
Check fuel level.
Make sure the operating controls perform correctly.
Check for and correct any hydraulic leaks.
Check for and correct any structural damage.
Check for wear on cables and hoses.

Check the condition of the tires. Make sure they are free of serious cuts or
defects.

Check for proper brake operation.

WEEKLY
Include all items indicated in daily check.
Make sure the battery is fully charged.

Clean unit by removing all dirt, oil, and grease. The machine may be washed
with soap and water. Stay clear of all electrical panels and enclosures.

RFEV
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4. Check overall performance.
5. Check the air cleaner.
6. Check for proper hydraulic and engine oil level.

MONTHLY (and first 50 hours)

1. Include all items in weekly check.

2. Check and lubricate, if necessary. (See Recommended Service Instructions.)
3. Change the hydraulic oil return filter.

4. Grease ring gear, and rotation gear box worm gear (if applicable).

5. Grease steering linkage.

6. Change engine oil filter.

7. Check boom operating cables for proper tension.
EVERY SIX MONTHS (100 hours)
1. Include all items in monthly check.
2. Check and lubricate, if necessary. (See Recommended Service Instructions)
3. Change pilot filter element. (See Recommended Service Instructions.)
EVERY YEAR
1. Include all items in bi-annual check.
2. Re-pack all wheel bearings.

3. Change the hydraulic oil.

4. Check the torque hub oil level.
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Recommended Service Instructions
62 4X2
Item_ __ Description* Lubricant — Service/Frequency
1. Rotation gear box Gear oil SAE EP 90 Check/Monthly
2. Battery Check/Weekly
3. Tie Rod Pin Mobilcote type-s Lubricate/Monthly
4. Ring Gear (4) Zerks rotate gear while
greasing Lubricate/Monthly
5. Engine See manufacturer's See manf.
instructions instructions
6. Hydraulic Fluid See Hydraulic Fluid Table Check/Daily
Replace/Yearly
7. Hydraulic Tank Strainer Clean/Yearly
8. Pilot Filter Replace/100 hours
9. Return Line Filter Replace/100 hrs.
10. Main Boom Pivot Pin Mobilcote Type-S Lubricate/Monthly
11. Steering Yoke King Pins Mobilcote Type-S Lubricate/Monthly
12. Air Filter Change according to filter Inspect/weekly or
manf. recommendations as conditions
dictate
13. Fuel Filter Replace/100 hrs.
14. Torque Hubs Gear Oil 90 Check Monthly

REV.
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Battery Fill Instructions

Water loss from the battery is mainly due to evaporation brought on by temperature
rises during heavy charging cycles. A very small amount of water is lost due to hydro-
gen and oxygen gases formed during charging. Acid is lost if the case becomes cracked
or if the battery is allowed to tip over. Therefore, acid is seldom needed.

Checking the Water Level
When checking the water level, don't allow dirt to enter into the battery cells once the
caps have been removed. Take particular care to avoid setting the caps down on a dirty

surface. Replace the caps immediately after checking the water level.

Materials and Equi . Required

1. Battery Filler Bottle
2. Distilled Water (if available)
3. Hydrometer

Filling the Batt
Gas and diesel powered machines have alternators that keep the batteries fully charged.
For these units, add water to the level indicator.

Avoid Battery Hazards!

Batteries produce flammable and explosive gasses. Keep electric arcs, sparks, flames

and lighted tobacco away from batteries.
Battery acid will damage eyes or skin on contact. Always wear a face shield during
battery maintenance to avoid acid in eyes. Also wear rubber gloves and protective

clothing to keep acid off skin.

Never check the battery by placing a metal object across the posts. Serious burns or an

explosion can result.

Charge batteries only in a well ventilated area.

REV
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Either excessive overcharge or moderate undercharge canshorten battery life. With proper
attention to water level and chargingtime, compared to hydrometer readings, the batteries
should give a long useful life.

TEMPERATURE/SPECIFIC GRAVITY CORRECTION TABLE FOR BATTERIES
ACTUAL HYDROMETER READING AT ACTUAL TEMPERATURE

Approx.
State of
80°F 0°F . -10°F -20°F  -30°F -45°F -65°F Charge
(27°C) (-18°C)  (-23°C) (-29°C) (-34°C) (-43°C) (-54°C) In%
1.280 1.312 1.316 1.320 1.324 1.330 1.338 100
1.250 1.282 1.286 1.290 1.294 1.300 1.308 75
1.220 1.252 1.256 1.260 1.264 1.270 1.278 50
1.190 1.222 1.226 1.230 1.234 1.240 1.248 25
1.160 1.192 1.192 1.200 1.204 1.210 1.218 0
Specific Gravity
Corrected to 80°F (17°C) Freezing Temperature
1.280 -90°F -68°C
1.250 -62°F -52°C
1.200 -16°F -27°C
1.150 +5°F -15°C
1.000 +19°F -7°C

Note:

Cold temperatures have a numbing effect on the electrochemical action of the battery,
greatly reducing its capacity. Therefore, it is highly recommended that the battery be
kept in an almost fully charged condition during cold weather.
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Protecting Engines for Winter

To protect the cylinders, pistons, rings and valves from rusting and sticking, a half and
half mixture of kerosene and good gas engine oil should be injected into the intake
manifold while the engine is warm and running at moderate speed. Use one ounce per
cylinder or enough so that a heavy bluish smoke will appear at the exhaust. The
ignition switch should then be shut off and the engine stopped. This fogging will give a

coating of oil on the above mentioned parts protecting them from the atmosphere.

If possible, store the machine inside a building. If there is no available building, the

engine should be protected from the weather by a proper covering.

RFV.
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Marklift Self-Propelled Boom
62 4x2

1. Type — EP 90

For normal application, use EP 90. For applications where the lubricant must
meet special requirements, the manufacturer of the lubricant should be able to
recommend a suitable substitute.

2. Oil Temperature

Continuous — 160°F
Intermittent — 200°F

3. Oil Change

Initial — After 50 hours or 50,000 revolutions of operation. Preferable in a
loaded condition.

Subsequent — 1000 hours or (1) year whichever comes first. Higher tempera-
tures make it necessary to change oil more frequently.

4. Oil Fill Level

Remove fill plug
Remove vent plug
Pour oil into fill plug
Fill to half-full.

Fli ot slow pace, to allow air to escape.

Vent Plug FILL PLUG

SITE
WINDOW

PARALLEL
TO GROUND
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Marklift Self-Propelled Boom
62 4x2
1 Elevate the boom until approximately horizontal above ground.
2. Extend the boom out approximately 1 to 3 feet.
3. It is necessary to have a crow's foot wrench or a special deep well socket.
4. Set torque wrench at 15.0 foot pounds.
5. Apply a few drops of 0il or hydraulic fluid to the cable stud threads and nuts.
6. Loosen lock nut.
7. Tighten the adjusting nut until a torque of 15.0 foot pounds is registered.
8. Continue to extend the boom at one foot increments and torque the adjusting
nut until the torque wrench registers ("releases”) at 15.0 foot pounds. (The
adjusting nut no longer turns on the adjuster sleeve.)
9. Tighten the lock nut when cable tensioning is completed.
Retraction Cable
Adjuster Sleeve Lock Nut
Adjusting Nut
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Proportional Control Valve Operation

The following information will help the mechanic troubleshoot and make adjustments
to the hydraulic system. It is the mechanic's responsibility to read and understand the

given information.

The proportional control valve is comprised of four valve "segments” which provide
individual control for each proportional function; drive (forward and reverse), boom
(lift/lower and extend/retract), and turret rotation (right/left).

Flow from the hydraulic pump enters the valve at the inlet port of the inlet manifold
and is introduced at the directional control spool of each valve segment across a "flow
compensator valve". However, since no flow occurs across the valve spool until a func-
tion is operated, an internal i)assage inside the valve segment generates a pressure
signal to the flow compensator causing it to be seated. Simultaneously, flow enters a
parallel passage where it is directed across a 40 micron wire mesh screen or strainer,
and encounters the "pilot relief valve". A proportionate amount of this flow is returned
to the tank across the valve, thus generating a pilot pressure signal which is then
supplied to the pilot valves.

The "pilot valves" are electromechanical valves which respond to a command signal
generated by the electrical controller at the control station. Inside the pilot valve there
is a plunger (which responds to the magnetic field generated by the valve coil whenever
the controller is operated), a concave seat and a metering rod or needle. Operating the
controller causes the plunger inside the pilot valve to lift off the concave seat which
permits the seat to "snap"” up off the metering rod or needle. This permits pilot flow to
pass across an orifice in the valve seat (which is blocked by the metering rod when it is
in contact with the seat), and through the pilot valve. This metered flow is directed
through the valve segment into a "control” passage for the directional control spool.
Connected to the control passage is a tank return passage, pilot flow passing through
the pilot valve is returned back to tank across a flow disc installed in the passage. This
disc has a small orifice which meters the flow that is returned back to tank.

The rate at which the pilot valve opens and closes (the plunger releases the concave

valve seat to permit it to lift up off the metering rod) determines the rate of flow

[=] =2V
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through the pilot valve and into the control passage. As long as the valve is opened and
closed at a minimum specific rate, the rate of flow into the control circuit is equal to the
rate of flow which can be returned to tank across the flow disc in the tank return pas-
sage. Consequently there is no increase in pressure in the control passage. However as
the controller is moved farther "on", the rate that the plunger releases the concave inlet
disc increases. This permits a greater volume of oil to pass across the valve and into the
pilot valve body. This increased flow generates a pressure signal in the control passage
(since only a finite amount of flow can be returned to tank across the flow disc at the
base of the pilot valve in the tank return passage). This pressure signal is applied
against the directional control spool and causes the spool to be "shifted" opposing a

spring which normally maintains the spool in its centered state.

As the directional control spool is shifted off center, inlet flow from the pump is metered
across tapered "lands" on the control spool and directed out the V1 or V2 ports, to the
selected function. As the directional control spool shifts, a pressure drop occurs at the
supply passage of the spool and results in a pressure "differential” across the flow
compensator valve, this pressure difference causes the valve to open and regulates oil
passed to the directional control spool based upon the difference in pressure created by
the rate of flow out to the function being operated and the rate of flow being supplied by
the pump. As flow out to the desired function encounters resistance, an internal pas-
sage parallel to the supply ports (V1 and V2) directs the corresponding pressure signal
against a shuttle ball (located in the valve segment), which is connected in parallel to
the other valve segments. This pressure signal is diverted by the shuttle ball out to the
load sense port of the proportional control valve, where it is transmitted to the pump

and instructs the pump to meet the flow requirements of the function being operated.

The speed at which the function operates is controlled by the metering effect across the
valve spool (amount of shift determines the rate of flow), which is controlled by the

operating rate (opening and closing) of the pilot valve. The load sense circuit is config-
ured so that the pump receives the signal from whichever function has the highest flow

requirement, even when multiple functions are selected.

Please see the Vendor Chapter for additional information about the propor-

tional control valve and its operation.

REV.
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Electrical System

The Marklift electrical system is very straight forward and easy to trouble shoot be-
cause of it's simplicity. There are two major junction boxes which also serve as the
ground and aerial control consoles. The source for the electrical system is a 12 volt
battery with a negative ground. All electrical components typically operate directly

from the source through either switches or a proportional controller.

Whenever trouble shooting any problem, begin by checking the basics. This means
checking to make sure that the batteries are in good shape and have at least a three
quarter charge, determined by using a hydrometer and battery maintenance instruc-
tions. A large percentage of electrical problems are often due to poorly charged or

defective batteries.

A. If a problem seems to be electrical, check the schematic, (see the
SCHEMATIC chapter for more information) and use a volt/OHM meter
to trace the power flow (electrical current) starting at the battery and

continuing through the system until the problem is located.

B. Keep in mind, if you DO NOT have a good ground to a valve coil, relay,
etc., even if you have proper electrical current to the coil or relay, the

item will not function properly.

C. Diodes can be thought of as “one way electrical check valves” they permit

current flow in one direction and stop it in the opposite direction.

D. The basic purpose of a relay is to remotely switch other electrical devices.

The ground control console houses the necessary switches for starting and stopping the
engine; a selector switch for isolating either the ground or aerial control console, and

the required toggle switches for moving the hoom. The ground control console also
contains a keyed ignition/start switch, as well as an engine stop switch, ammeter, and
fuel gauge. When the selector switch is placed in the aerial position, the electrical
source is routed to the aerial control box. The intent of the footswitch is to provide an

additional safety interlock in the control circuit to require foot as well as hand move-
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ment by the operator, thereby requiring maximum operator attention. The operation of
the footswitch only completes the electrical circuit to the aerial control console and

engine throttle. The footswitch is not directly connected to the drive braking system.

The aerial control console is equipped with controllers and switches to operate all of the
boom functions. It also contains a start/stop and an emergency pump switch. Your
Marklift is equipped with a proportional control valve. The aerial control console contains
electrical controllers for operation of these functions. The controller is spring-centered
and is designed to produce a variable output signal to the control valve. The output
signal is directly proportional to the handle movement of the controller. The valve is
electrically coupled to the controller and responds only to the signal level transmitted
to it by the operator.

The operator must learn how to move the controller smoothly to obtain a smooth

transition from start up to wide open and back to neutral.

The Marklift boom unit has additional safety systems for driving. When the unit is
driven with the boom extended or raised above horizontal, the unit is automatically
shifted into low speed. This is accomplished through two limit switches sensing the
altitude and extension positions of the boom, wired in series to a valve which supplies a

hydraulic signal to the variable displacement drive motors.

RFV
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Engine
1. Engine will not start or run.

A. Check ground control box circuit breaker.

B. Check for low battery reading.

C. Check for fouled spark plugs.

D. Check fuel selector to see if it is in the gas or propane position.
E. Check for closed fuel shut-off valve.

F. Check for water in gas tank.

G. Check engine points.

H. Refer to your local authorized service facility.

2. Engine dies under load.
A. Check carburetor air/fuel mixture.

B. Check hydraulic pressure.
C. Refer to your local authorized service facility.

3. Engine will not go into "HI" throttle.

A. Check the aerial HI/LO speed selector switch.
B. Check the high speed solenoid valve.
C. Refer to your local authorized service facility.

4. Engine will not idle.
A. Check the carburetor.
B. Check the throttle solenoid valve.
C. Refer to your local authorized service facility.

Hydraulic Drive Motor

Hydraulic drive motor turns wheel while unloaded, but slows down or stops
when load is applied.

A. Check hydraulic pressure.
B. Refer to your local authorized service facility.
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Hydraulic Pump
Pump producing excessive noise.

A. Check hydraulic oil level (sight gauge on tank.)
B. Check suction hose from tank to pump for kinks.
C. Refer to your local authorized service facility.

Lift
1. Lift will not operate from aerial control console.

A. Check position of Aerial/Ground selector switch.
B. Check footswitch continuity.

C. Check for loose wire in aerial control box.

D. Refer to your local authorized service facility.

2. Lift will not operate from ground control box.

A. Check position of Aerial/Ground box selector switch.
B. Check the Aerial/Ground selector relay.
C. Refer to your local authorized service facility.

Drive
Low torque drive.

A. Make sure hydraulic system is up to recommended pressure.
B. Check for extended or raised boom.
C. Refer to your local authorized service facility.

Brakes
No brakes.
A. Check the drive hub disengagement caps.

B. Check brake delay valve.
C. Refer to your local authorized service facility.

REV.
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Milestone Hydraulic fluid
Oil company Chevron Gulf Shell Union
Brand Name ATF ATF ATF
' Dexron I Dexron Il | Donaz-T6 Dexron
SUS AT 100°F
(37.8°C) 187.4 195 200 200
SUS AT 210°F
(98.9°C) 49.2 50.4 50 52.3
Viscosity
°F 153° 155° 160° 172°
Index
°C 67.2° 68.3° 71.1° 77.8°
°F 400° 405° 390° 395°
Flash point
°C 204.4° 207.2° 198.9° 201.7°
°F -40° -50° -50° -45°
Pour point
°C -40° -45.6° -45.6° -42.8°




Mark Industries RECOMMENDED SPARE
PARTS LIST Fage
MODEL: 62 4X2
PART NO. | QTY. DESCRIPTION
81007 4 Element Pilot Filter
21245 4 Element Return Filter
20030 2 Seal Kit (Steering Cylinder)
20031 2 Seal Kit (Slave Cylinder)
20032 2 Seal Kit (Master Cylinder)
20033 2 Seal Kit (Lift Cylinder)
20034 2 Seal Kit (Extension Cylinder)
20035 2 Seal Kit (Shift Cylinder)
20036 2 Seal Kit (Rotation Cylinder)
20562 2 Circuit Breaker
20481 2 Toggle Switch
20482 2 Toggle Switch
20580 2 Potentiometer Assembly
20581 2 Controller Lever Lock
20466 2 Pilot Valve
66603 2 Decal Set

REV.

2/Q1




SCHEMATIC
PAGE
1

ELECTRICAL SCHEMATIC

62 4%2
20070

TITLE
MODEL

CAS
REV.
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INTRODUCTION TO THE PARTS CHAPTER

SECTION
1

SECTION 1 CONTAINS:

PAGE NO.

1

2
5
6

TITLE

NOTICE TO USERS

TABLE OF CONTENTS

HOW TO USE THE PARTS CHAPTER
HOW TO ORDER PARTS
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SECTION 1

_ Wm Mark Industries SECTON

NOTICE TO USERS
[PAGE™ 1

DISCLAIMER

MARK INDUSTRIES strives to include in the Parts Chapter, information and
illustrations that are accurate, complete, and current. Due to on-going
changes and revisions by our many suppliers, it is often impossible to
show all variations of a given assembly. Therefore, this information is
subject to change without notice.

Despite the care and effort taken in preparing this Parts Chapter, MARK
INDUSTRIES makes no warranties that the information and illustrations
herein are totally accurate and complete.

NOTICE

The Parts Chapter, though sometimes helpful in the process of assembly/
disassembly, is NOT intended to be assembly/disassembly instructions.

REV.
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SECTION 1 INTRODUCTION TO THE PARTS CHAPTER
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1 NOTICE TO USERS
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5 HOW TO USE THE PARTS CHAPTER
6 HOW TO ORDER PARTS
SECTION 2 FINAL ASSEMBLY
FIG. NO. TITLE
1 FINAL ASSEMBLY
DECAL SET
3 SHEET METAL KIT (UNTIL EARLY 1984)
3A SHEET METAL KIT (SINCE EARLY 1984)
4 AERIAL CONTROL CONSOLE ASSEMBLY
5 FOOTSWITCH ASSEMBLY (UNTIL MID 1985)
52 FOOTSWITCH ASSEMBLY (SINCE MID 1985)
6 HYDRAULIC HOSE DIAGRAM (UNTIL LATE 1984)
6A HYDRAULIC HOSE DIAGRAM (SINCE LATE 1984)
SECTION 3 CARRIAGE ASSEMBLY.
FIG. NO. TITLE
1 CARRIAGE ASSEMBLY (UNTIL JAN. 1982)
1A CARRIAGE ASSEMBLY (SINCE JAN. 1982)
2 HUB & YOKE ASSEMBLY (R.H.)
2A HUB & YOKE ASSEMBLY (L.H.)
3 TORQUE HUB
4 STEERING CYLINDER (UNTIL EARLY 1982)
42 STEERING CYLINDER ASSEMBLY (SINCE JAN. 1982)
5 BRAKE ASSEMBLY (UNTIL EARLY 1986)
52 BRAKE ASSEMBLY (SINCE EARLY 1986)
DRIVE/BRAKE VALVE ASSEMBLY
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73 SHIFT CYLINDER ASSEMBLY (LATER VERSION)
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8A MOTOR (INTERNAL SHIFT) (SINCE MID 1987)
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SECTION 5
FIG. NO.

1
1A
1B
2
2A

TURRET ASSEMBLY

TITLE

TURRET ASSEMBLY (UNTIL EARLY 1985)

TURRET ASSEMBLY (SINCE EARLY 1985)

ENGINE & PUMP ASSEMBLY

LIFT CYLINDER ASSEMBLY (UNTIL MID 1981)

LIFT CYLINDER ASSEMBLY (SINCE MID 1981)

FUEL TANK ASSEMBLY

ROTATION GEARBOX ASSEMBLY (UNTIL EARLY 1985)
ROTATION GEARBOX ASSEMBLY (SINCE EARLY 1985)
ROTATION GEARBOX (HT)

ROTATION GEARBOX (BR)

TORQUE HUB (ROTATION GEARBOX; SINCE EARLY 1985)
GROUND CONTROL BOX ASSEMBLY

PROPORTIONAL VALVE ASSEMBLY

MINIPAK ASSEMBLY (WITHOUT PLATFORM ROTATION)
MINIPAK ASSEMBLY (WITH PLATFORM ROTATION)
SOLENOID VALVE ASSEMBLY (UNTIL LATE 1981)
SOLENOID VALVE ASSEMBLY (LATE 1981 TO LATE 1986)
SOLENOID VALVE ASSEMBLY (FROM LATE 1986)
PILOT VALVE MANIFOLD ASSEMBLY

PILOT FILTER ASSEMBLY (UNTIL LATE 1985)
PILOT FILTER ASSEMBLY (SINCE LATE 1985)
HYDRAULIC TANK ASSEMBLY

MASTER LEVELING CYLINDER ASSEMBLY

ROTARY MANIFOLD ASSEMBLY (UNTIL EARLY 1983)
ROTARY MANIFOLD ASSEMBLY (SINCE EARLY 1983)
BATTERY CABLE KIT

BOOM ASSEMBLY

TITLE

FINAL BOOM ASSEMBLY (UNTIL LATE 1984)

FINAL BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
FINAL BOOM ASSEMBLY (SINCE MID 1986)
INTERMEDIATE BOOM ASSEMBLY (UNTIL LATE 1984)

INTERMEDIATE BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
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SECTION 5 BOOM ASSEMBLY (CONT'D)
FIG. NO. TITLE
2B INTERMEDIATE BOOM ASSEMBLY (SINCE MID 1986)
3 INNER BOOM ASSEMBLY (UNTIL LATE 1984)
3A INNER BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
3B INNER BOOM ASSEMBLY (SINCE MID 1986)
4 SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL MID 1981)
4A SLAVE LEVELING CYLINDER ASSEMBLY (SINCE MID 1981)
5 BOOM EXTENSION CYLINDER ASSEMBLY (UNTIL LATE 1981)
5A BOOM EXTENSION CYLINDER ASSEMBLY
(FROM LATE 1981 TO MID 1986)
5B BOOM EXTENSION CYLINDER ASSEMBLY (SINCE MID 1986)
SECTION 6 OPTIONS
FIG. NO. TITLE PART NO.
1 HEADLIGHTS OPTION 20078
2 CLEARANCE, STOP, & TURNING LIGHTS OPTION 20079
3 TOWING KIT OPTION. 20081
4 RAISED PLATFORM ROTATION OPTION (TOP MOUNT) 20097
5 MINIPAK SUB-ASSEMBLY 21713
(PART OF PLATFORM ROTATION OPTION)
6 110 VAC RECEPTACLE OPTION 20104
(GROUND & AERIAL CONSOLES)
7 ROTATING AMBER BEACON OPTION 20107
8 12 vDC PLATFORM WORKLIGHT OPTION 20139
9 2.5 KW GENERATOR OPTION (WISCONSIN VG4D) 20159
10 DUAL FUEL OPTION (WISCONSIN VG4D) 20163
11 PLATFORM ROTATION ASSEMBLY OPTION 22841
(FRONT MOUNT)
12 PLATFORM ROTATION ASSEMBLY OPTION 22847
{(TOP MOUNT)

™rsys
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HOW TO USE THE PARTS CHAPTER

PAGE

4A 3

Ly TTLE SECTION |
ROTARY MANIFOLD ASSEMBLY 3
n Mark l|adust/ies ot
- /" |moDEL ALL MODELS FIQURE 8
NOTES SINCE EARLY 1988 PAGE 2
M ITS PER
mEM PART NUMBER DESCRIPTION UN
1234 ASSEMBLY
-1 21898 ROTARY MANIFOLD ASSEMBLY REF
(See Sect. 2, Fig. 1 for NAA)p==—
2 .24132 ROTARY MANIFOLD (TH) 1
(See Section 2, Figure 1A for Detaila)\

-8

10

11

12

13

14

15

16

17

18

19

..67817

+.80004-03

.80001-03

.80008-08

.80008-03

.80001-08

.80004-18

.80012-18

LOCK WASHER

CAPSCREW

SPOOL RETAINER

SWIVEL SPOOL ASSEMBLY

HOUSING

SEAL KIT

GLYD RING

D.C. GLYD RING

WEAR RING

MALE CONNECTOR

MALE CONNECTOR

MALE ELBOW

MALE ELBOW

MALE CONNECTOR

MALE CONNECTOR

5}

_
JASH () INDICATES THE 'ITEM' IS NOT ILLUSTRATED

1. The Parts Chapter Pagination.

A.

SECTION refers to the major divisions of the Parts
Chapter.

B. FIGURE refers to the items illustrated separately in
each section.
c. PAGE indicates the page number of the figure
illustrated.
2. The Item Number corresponds to the item number shown for
the part in the illustration. (Parts with item numbers

preceded by a dash {-}, are not illustrated.)

3. Items that carry a Mark Industries part number.
4. Elements of the Description.
A. The Indenture System used in the Parts Chapter of this

5. UNITS

Technical Manual shows the relationship of one part to
another.

Figure Description
1234
Items included as part of the figure.

Items included as part of the single indentured
item listed directly above it.

. Items included as part of the double
indentured item listed directly above it.

. . . Items included as part of the triple
indentured item listed directly above it.

NHA (Next Higher Assembly) corresponds to the Section
and Figure to be reZferred to for the major assembly that
this item is part of.

DETAILS corresponds to the Section and Figure to be
referred to for a more detailed breakdown of this item.

PER ASSEMBLY entries are as follows:

REF indicates the item is already listed in the NHaA
figure.

AR indicates the part is used in a gquantity As
Required.

A number indicates the quantity of the part used in the
next higher assembly.

REV.




. | SECTION 1
Mark Industries HOW TO ORDER PARTS T

PAGE 6

1A

m Mark Industries | — TYPICAL VALVE PACKAGE s 1. Finding the Mark Industries Part Number.
- e e e | MOYDMEL TYPICAL ~oupE
i ract ‘]
A. Using the Table of Contents, find the Section and

Figure Number. Locate the correct page by referencing
these numbers.

B. Match the required part to the figure illustration.
1B ‘ Note the Item Number.
C. Find the Item Number on the part listing that follows

the figure.

1A D. Use the Mark Industries Part Number listed next to
the Item Number when ordering.

2. Ordering: Listed below are the methods of ordering parts.
= ) The preferred method of ordering parts is by FAX.
Uﬂ - \ A. By FAX: (714) 879-8884
mmm me TYICAL VALVE PACKAGE RECEY
MODEL TYACAL :! I’} s
= D) . ot g | B. By Phone: (714) 879-MARK
m‘mn NUMBER DEsCReTION posiideced
C. By Mail: MARK INDUSTRIES
140326 ., B "’;'v"" e evant had ATTENTION: PARTS DEPARTMENT
.140491 PLATE, MOUNTING 1 P - O - BOX 2255
.e1212 VALVE, DRIVEL CONTROL 1 BREA, CA. 92622
.. 87222 J POSITION/& WAY VALVE 1
... 86863 COIL, 10 VOLT {SMALL) 2
.. 68060 VALVE, RRELIET 1
.-880%7 VALVE, RELIET 1
.. 867229 REGULATOR, TFLOW 1
.. 600024 VALVE, DIFFERENTIAL SENSING 1
.. 67677 VALVE, PROPORTICNAL 1
... 800121 COIL, 12 VOLT (LARGE) 1
..67220 VALVL, BSOLENQID 4
L. 66RE3 COIL, 10 vOLT (SMALL) 4
..5600023 VALVEZ, SRUTTLE 1
.. 66676 VALVE, SOLENCID

MACHINE'S HYDRAULIZ SCHEMATIC,

L..66862 CTIL, 16 VOLT (SMALL) 1

..67219 DIVIDER/COMBINER. FLOW 1

.805Ce-13 CONKECTQR, STRAIGHT TWREZAD H

18 1 .832C4-11 | CONNEZCTOR, STRAIGNT THREAD
}

! 20 .80004-03 | CONRZCTOR, STRATGHT THAZAD ‘
i I
! 21 .6181) | scREw, CAP k)
’ 22 LAN059-02 L 14 1
1‘ NOTE: PRIOR TO USE, RELITF VALVES WITH I
1 ASTIRISK (%) MUST &7 ADNUITED TO INE TN MARK lNDUSTR'ES
H PREESURE INDICATED ON THE SPRCIFIZ
L .
H
{
1

205 South Puente Street
Brea, CA 92621

REV. 1 10-89 DASH (-) INDICATES THE TIEM' 1§ NOT R LUSTRATED

REV.



Mark Industries TITLE FINAL ASSEMBLY SECTION
di ‘ MODEL 62 4X2 5
NOTES
SECTION 2 CONTAINS:
FIG. NO. TITLE
FINAL ASSEMBLY
DECAL SET
SHEET METAL KIT (UNTIL EARLY 1984)
3A SHEET METAL KIT (SINCE EARLY 1984)
AERIAL CONTROL CONSOLE ASSEMBLY
5 FOOTSWITCH ASSEMBLY (UNTIL MID 1985)
5A FOOTSWITCH ASSEMBLY (SINCE MID 1985)
6 HYDRAULIC HOSE DIAGRAM (UNTIL LATE 1984)

6A HYDRAULIC HOSE DIAGRAM (SINCE LATE 1984)

REV.
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TITLE FINAL ASSEMBLY SECTION o
MODEL 62 4X2 FIGURE 1
NOTES PAGE

1




2
1

SECTION

FIGURE

PAGE

FINAL ASSEMBLY
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TITLE

FINAL ASSEMBLY

SECT. 2

I MODEL 62 4X2 FIG.
NOTES PAGE 3
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20007 ASSEMBLY, FINAL REF
2 .21497 ASSEMBLY, CARRIAGE (SINCE JAN. 1982) 1
(See Sect. 3, Fig. 1lA for Details)
2 .21050 ASSEMBLY, CARRIAGE (UNTIL JAN. 1982) 1
(See Sect. 3, Fig. 1 for Details)
3 .21050 ASSEMBLY, TURRET (UNTIL EARLY 1985) 1
(See Sect. 4, Fig. 1 for Details)
3 .21940 ASSEMBLY, TURRET (SINCE EARLY 1985) 1
(See Sect. 4, Fig. 1A for Details)
4 | .21224 KIT, SHEET METAL (UNTIL EARLY 1984) 1
(See Sect. 2, Fig. 3 for Details)
4 .22618 KIT, SHEET METAL (SINCE EARLY 1984) 1
(See Sect. 2, Fig. 3A for Details)
5 .21052 ASSEMBLY, FINAL BOOM (UNTIL LATE 1984) 1
(See Sect. 5, Fig. 1 for Details)
5 .22700 ASSEMBLY, FINAL BOOM 1
(FROM MID 1984 TO MID 1986)
(See Sect. 5, Fig. 1A for Details)
5 .23062 ASSEMBLY, FINAL BOOM (SINCE MID 1986) 1
(See Sect. 5, Fig. 1B for Details)
6 .20535 WELDMENT, FORK 1
7 .20538 WELDMENT, PLATFORM (6 FOOT) 1
8 ..21928 ASSEMBLY, HINGE 1
9 ..20540 GATE, SWING 1
10 ..60603 SCREW, CAP 6
11 ..64301 PIN, COTTER 1
12 .21090 ASSEMBLY, AERIAL CONTROL CONSOLE 1
(See Sect. 2, Fig. 4 for Details)
13 .20480 ASSEMBLY, FOOTSWITCH 1
(See Sect. 2, Fig. 5 & 5A for Details)
14 .21341 COVER, DRIVE 1
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" TITLE FINAL ASSEMBLY SECT. 2
_f} Mark Industries [, po—— .
NOTES PAGE 4
| TEM PART NUMBER DESCRIPTION UpNE';S
1234 ASSY
15 .23198 PIN, BOOM PIVOT 1
16 .20457 PIN, BOOM TO FORK PIVOT 1
17 .23511 PIN, LIFT CYLINDER 1
18 .21334 PIN, MASTER LEVELING CYLINDER 2
19 .20261 PIN, LEVELING CYLINDER 1l
20 .63653 RIVET, POP 12
21 .60609 SCREW, CAP 22
22 .60607 SCREW, CAP 6
23 .60309 SCREW, CAP 2
24 .60701 NUT, HEX 2
25 .63301 WASHER, LOCK 2
26 .60325 SCREW, CAP 6
27 .63303 WASHER, LOCK 12
28 .61302 NUT, HEX 6
29 .2617 HOSE 2 FT
30 .2594 ELBOW, SWIVEL 4
-31 .16608 PAINT, WHITE WATERBASE 10 GAL
-32 .65112 PAINT, TANK WHITE 1 GAL
-33 .65114 GASOLINE, REGULAR 5 GAL
-34 .21055 DIAGRAM, HYDRAULIC HOSE (UNTIL LATE 1984) 1
(See Sect. 2, Fig. 6 for Details)
-34 .21938 DIAGRAM, HYDRAULIC HOSE (SINCE LATE 1984) 1
(See Sect. 2, Fig. 6A for Details)
-35 .20070 SCHEMATIC, ELECTRIC 1
(See Schematic Chapter for Details)
-36 .21057 SCHEMATIC, HYDRAULIC 1
(See Schematic Chapter for Details)

REV.

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE FINAL ASSEMBLY SECT. 2
-mﬂm Mark Industries MODEL 62 4X2 FIG.

NOTES PAGE 5

ITEM PART NUMBER DESCRIPTION U;EE';S
1234 ASSY
37 .60515 SCREW, CAP 4
38 .60307 SCREW, CAP 2
39 .61318 NUT, LOCK 2
40 .20552 BUMPER, PLATFORM 1

-41 .65116 OIL, HYDRAULIC 45 GAL
42 .20662 PLATE, PATENT NUMBER 1
43 .61813 SCREW, CAP 2

-44 .16609 PAINT, BLUE WATERBASE 1 GAL
as | .22742 PLATE, DEADMAN SWITCH BACKING 1
46 .60346 SCREW, CAP 2
47 .60702 NUT, HEX 2
48 .63302 WASHER, LOCK 2
49 .63402 WASHER, FLAT 2
-50 .66603 SET, DECAL 1

(See Sect. 2, Fig. 2 for Details)

51 .26460 TUBE, ROUND 1
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S TITLE DECAL SET SECT. 2
_filjk Mark Industres [ .. Pr—— —
NOTES GAS PAGE 3
UNITS
. ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 66603 SET, DECAL (GAS) REF
(See Sect. 2, Fig. 1 for NHA)
2 .20460 DECAL, GROUND CONTROL CONSOLE 1
(See Ground Control Box for Details)
3 .20413 DECAL, ENGINE CHOKE 1
(See Ground Control Box for Details)
4 .22571 DECAL, AERIAL CONTROL SWITCHES 1
(See Aerial Contrecl Box for Details)
5 .20444 DECAL, 5 DEGREE SLOPE 1
(See Aerial Control Box for Details)
6 .21236 DECAL, MARKLIFT BOOM 2
7 .20409 DECAL, STANDARD PEDESTAL 1
3 .20410 DECAL, LOGO MARK INDUSTRIES 1
] .20411 DECAL, BLUE STRIPE (SQUARE END) 6
10 .20412 DECAL, BLUE STRIPE (ROUND END) 1
11 .20556 DECAL, LOAD CAPACITY 800 LBS. 1
12 .181103 DECAL, DANGER OBEY THE FOLLOWING... 2
13 .181102 DECAL, DANGER DO NOT OPERATE UNLESS... 2
14 .2041¢9 DECAL, DANGER KEEP CLEAR 3
15 .20461 DECAL, FORWARD ARROW 1
16 .20462 DECAL, FORWARD ARROW AFT 1
17 .20495 DECAL, EMERGENCY GROUND CONTROLS 1
18 .20896 DECAL, BRAKE 1
19 .22386 DECAL, "D" RING ATTACH SAFETY BELT 2
20 .21235 DECAL, EMERGENCY DESCENT (VALVE TVPE) 1
_ 21 .20508 DECAL, TRANSPORTATION 2
22 .21227 DECAL, 62 2
23 .2017 DECAL, HYDRAULIC SYSTEM FLUID 2

REV
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DECAL SET

ol TITLE 2
_fi |} Mark Ingustries [ p— —
NOTES GAS PAGE 4
UNITS

TEM PART NUMBER DESCRIPTION PER

' 1234 ASSY

24 .2020 DECAL, GASOLINE OR PETROL 2

25 .20859 DECAL, CAUTION AERIAL OPERATING INSTRUCTIONS 1

26 .20860 DECAL, GENERAL CHECKOUT & OPERATING... 1

27 .21237 DECAL, GREASE FITTING 3

28 .20420 DECAL, TIRE PRESSURE 75 PSI 2

29 .20660 MANEPLATE, IDENTIFICATION 1

30 .2003 DECAL, BATTERY WATER LEVEL (ON BATTERY) 1

31 .20661 PLATE, ANSI A92 1

REV.

DASH (-) INDICATES THE "TEM' IS NOT ILLUSTRATED
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TITLE SHEET METAL KIT SECT. 2
{71 Mark Industries | P —

NOTES UNTIL EARLY 1984 PAGE 2

ITEM PART NUMBER DESCRIPTION U;L\IEI;TQS
1234 ASSY

-1 | 21224 KIT, SHEET METAL REF

(See Sect. 2, Fig. 1 for NHA)

2 |.21362 RAIL, LEFT FRAME 1
3 |.21363 RAIL, RIGHT FRAME 1
4 | .21364 SUPPORT, LEFT MID 1
5 |.21365 SUPPORT, RIGHT MID 1
6 | .21366 SUPPORT, LEFT FRONT 1
7 | .21367 SUPPORT, RIGHT FRONT 1
8 | .21368 NOSEPIECE, LEFT 1
9 | .21369 NOSEPIECE, RIGHT 1
10 | .21370 COVER, LEFT MID 1
11 | .21371 COVER, RIGHT MID 1
12 | .21396 COVER, LEFT FRONT 1
13 | .21373 COVER, RIGHT FRONT 1
14 | .21374 DOOR, LEFT REAR 1
15 | .21375 DOOR, RIGHT REAR 1
16 | .21393 DOOR, LEFT FRONT 1
17 | .21377 DOOR, RIGHT FRONT 1
18 .21378 SUPPORT, LEFT REAR 1
19 | .21379 SUPPORT, RIGHT REAR 1
20 | .60343 SCREW, CAP 34
21 | .60703 NUT, HEX 4
22 | .63403 WASHER, FLAT 34
23 | .63303 WASHER, LOCK 34
24 | .61902 SCREW, CAP 52
25 | .61313 NUT, LOCK 28

REV.
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o Wm Mark Industries

TITLE

SHEET METAL KIT

SECTION 2

MODEL

62 4X2

FIGURE 3a

NOTES

SINCE EARLY 1984
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. | TITLE SHEET METAL KIT SECT. 2
_rﬁmm Mark Industries MODEL 62 4X2 FIG. 3A
NOTES SINCE EARLY 1984 PAGE 2

~ITEM PART NUMBER DESCRIPTION U;Slgl;s
1234 ASSY

-1 22618 KIT, SHEET METAL REF

(See Sect. 2, Fig. 1 for NHA)

2 .22630 COVER, LEFT NOSE 1

3 .22631 COVER, RIGHT NOSE 1

4 .22659 SUPPORT, LEFT 1

5 .22660 SUPPORT, RIGHT 1

6 .22628 DOOR, RIGHT REAR 1

7 .22629 DOOR, RIGHT FRONT 1

8 .22627 DOOR, LEFT REAR 1

9 .22626 DOOR, LEFT FRONT 1

10 .22661 SUPPORT, LEFT FRONT 1

11 .22662 SUPPORT, RIGHT FRONT 1

12 .22633 COVER, LEFT TOP 1

13 .22632 COVER, RIGHT TOP 1

14 .22634 SCREEN, EXPANDED METAL 1

REV.

DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED
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TITLE

AERIAL CONTROL BOX ASSEMBLY

SECT. 2

_mﬁm Mark Industries

MODEL 62 4X2 FIG.

NOTES PAGE 2

~ ITEM PART NUMBER DESCRIPTION UFE\]El;S

1234 ASSY

-1 21090 ASSEMBLY, AERIAL CONTROL BOX REF

(See Sect. 2, Fig. 1 for NHA)

2 .22109 STATION, AERIAL CONTROL 1
3 .20311 MACHINING, AERIAL CONTROL BOX 1
4 .20217 BRACKET, CONTROLLER'S MOUNTING 1
5 .4017 SWITCH, TOGGLE 1
6 .4011 SWITCH, PUSH BUTTON 1
7 .4027 BLOCK, TERMINAL 39
8 .117-A2 BLOCK, TERMINAL 1
9 .62624 SCREW, MACHINE 5
10 .61501 NUT, HEX 5
11 .63311 WASHER, LOCK 5
12 .60633 SCREW, CAP 4
13 .902 PLATE, COVER 1
14 .60702 NUT, HEX 4
15 .63302 WASHER, LOCK - 4
16 .16215 RELIEF, STRAIN 1
17 .2806 RELIEF, STRAIN 2
18 .16105 NUT, LOCK 1
19 .2808 NUT, LOCK 2
20 .22571 DECAL, AERIAL CONTROL SWITCH 1
21 .4045 DIODE (1000V/6A) 1
22 .877 CONNECTOR, BUTT 1
23 .20805 BUZZER, ALARM 1
24 .117-E TERMINAL, PUSH 2
25 . 2859 RING, TONGUE 8

RFV
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! TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
-W}W McaxK Industries |, 62 4%2 .
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .70037 SWITCH, TOGGLE 1
27 .20884 GUARD, SWITCH 1
28 .20444 DECAL, 5 DEGREE SLOPE 1

REV




< TITLE FOOTSWITCH ASSEMBLY SECTION
m Mark Industries 2
[ MODEL 62 4X2 FIGURE 5
NOTES UNTIL MID 1985 PAGE 1
4
/5
@) C ®)
RED — ry — GREEN
WHITE — 8 — BLACK »
™ a
// i
6
2/
3
NOTE:
SHOWN WITH COVER
REMOVED FOR CLARITY
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20480 ASSEMBLY, FOOTSWITCH REF
(See Sect. 2, Fig. 1 for NHA)
2 .20379 FOOTSWITCH 1
3 ..66185 MICROSWITCH (4 TERMINAL) 1
4 .2531 RELIEF, STRAIN 1
5 .2912 CABLE, CONDUCTOR 5 FT
6 .876 RING, TERMINAL 4
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. Wy Mark Industries

TITLE

FOOTSWITCH ASSEMBLY

SECTION

2

MODEL 6 2 4% 2 FIGURE SA
NOTES SINCE MID 1985 PAGE 1
- N
4\
6\@ ‘ @ 5
),
-~ o 1 /
RED +— L * WHITE
) | BLACK o
GREEN O
ﬂ,—r (o] (o]
3/ - -@- -
Y @)
22—
NOTE : ®)
SHOWN WITH COVER k
REMOVED FOR CLARITY
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20480 ASSEMBLY, FOOTSWITCH REF
(See Sect. 2, Fig. 1 for NHA)
2 .70212 FOOTSWITCH 1
3 | ..66336 MICROSWITCH (3 TERMINAL) 2
4 .2531 RELIEF, STRAIN 1
5 .2912 CABLE, CONDUCTOR 5
6 .876 RING, TERMINAL 4
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. e

e HYDRAULIC HOSE DIAGRAN T
—WW Mark Industries MODEL 62 4X2 FIG.

NOTES UNTIL LATE 1984 PAGE 2

ITEM PART NUMBER DESCRIPTION UF,’\[I;'IITQS

1234 ASSY

-1 | 21055 DIAGRAM, HYDRAULIC HOSE REF

(See Sect. 2, Fig. 1 for NHA)

-2 .21055 KIT-A KIT, HOSE (BASE) 1
3 ..13210-04-0230| ASSEMBLY, HOSE 1
4 ..13213-04~0340| ASSEMBLY, HOSE 2
5 ..13213-06-0270| ASSEMBLY, HOSE 2
6 ..13220-12-0204] ASSEMBLY, HOSE 1
7 ..13223-12-0240] ASSEMBLY, HOSE 2
8 ..13223-12-0260{ ASSEMBLY, HOSE 1
9 ..13210-04-0600| ASSEMBLY, HOSE 2
10 ..13210-04-0700] ASSEMBLY, HOSE 1
11 ..13220-12-0540| ASSEMBLY, HOSE 1
12 ..13220-12-0560f ASSEMBLY, HOSE 1
13 ..13210-06-0650| ASSEMBLY, HOSE 1
-14 .21055 KIT-B KIT, HOSE (TURRET) 1
15 ..13210-04-0900] ASSEMBLY, HOSE 1
16 | ..13210-08-0950| ASSEMBLY, HOSE 1
1 ..13212-08-1260] ASSEMBLY, HOSE 1
18 ..13213-08-1190| ASSEMBLY, HOSE 1
19 ..13210-04-0600] ASSEMBLY, HOSE 1
20 ..13210-06-0900, ASSEMBLY, HOSE 1
21 ..13213-06-0960 ASSEMBLY, HOSE . 1
22 ..13210-08-0920] ASSEMBLY, HOSE 1
23 ..13203-16-0700 ASSEMBLY, HOSE 1
24 ..13210-06-0550 ASSEMBLY, HOSE 1
25 ..13213-06-0780 ASSEMBLY, HOSE 1

REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILL USTRATFD



TITLE HYDRAULIC HOSE DIAGRAM '| SECT. 2

MODEL 62 4X2 FIG.

NOTES UNTIL LATE 1984 PAGE 3

CITEM PART NUMBER DESCRIPTION u;\g;s

1234 ASSY
26 ..13213-06-0660{ ASSEMBLY, HOSE 1
27 ..13210-04-0380f ASSEMBLY, HOSE 1
28 ..13213-04-0360{ ASSEMBLY, HOSE 1
29 ..13213-04-0300{ ASSEMBLY, HOSE 1
30 ..13213-04-0110| ASSEMBLY, HOSE 1
31 ..13213-04-0120| ASSEMLBY, HOSE 1
32 ..13213-06-0290| ASSEMBLY, HOSE 1
33 ..13214-12-0340| ASSEMBLY, HOSE 1
34 ..13215-12-0440| ASSEMBLY, HOSE 1
35 ..13215-08-0590{ ASSEMBLY, HOSE 1
36 ..13213-08-0570] ASSEMBLY, HOSE 1
37 ..13213-08-0250| ASSEMBLY, HOSE 1
38 ..13212-08-0310| ASSEMBLY, HOSE 1
39 ..13213-06-0610] ASSEMBLY, HOSE ' 1
40 ..13210-04-0940| ASSEMBLY, HOSE 1
41 ..13210-04-0960| ASSEMBLY, HOSE . 1
42 ..13213-06-0390| ASSEMBLY, HOSE 1
43 ..13213-04-0150 ASSEMBLY, HOSE 4
-44 .21055 KIT-C KIT, HOSE (GAS MODELS ONLY) 1
45 ..13205-12-0850 ASSEMBLY, HOSE 1
46 ..13210-04-0960] ASSEMBLY, HOSE 1
47 ..13210-06-0900 ASSEMBLY, HOSE 1
48 | ..13213-04-1050 ASSEMBLY, HOSE 1
49 ..13213-06-0220 ASSEMBLY, HOSE 1
50 | ..13210-04-0140 ASSEMBLY, HOSE 2




TITLE

HYDRAULIC HOSE DIAGRAM

SECT. 2

62

4X2

FIG.

_@m Mark Industries [,

NOTES UNTIL LATE 1984 PAGE 4

UNITS

- ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
51 ..13210-04-1050{ ASSEMBLY, HOSE 1
52 ..13210-06-0900| ASSEMBLY, HOSE 1
53 ..13203-20-0340| ASSEMBLY, HOSE 1
54 ..13220-16-0320{ ASSEMBLY, HOSE 2
-55 .21055 KIT-D KIT, HOSE (DIESEL MODELS ONLY) 1
56 ..13220-16-0130{ ASSEMBLY, HOSE 1
57 ..13220-16-0180] ASSEMBLY, HOSE 1
58 ..13213-06-0500{ ASSEMBLY, HOSE 1
59 ..13213-12-1050] ASSEMBLY, HOSE 1
60 ..13210-06-1200f{ ASSEMBLY, HOSE 1
61 ..13203-20-0760[ ASSEMBLY, HOSE 1
62 ..13213-04-0410[ ASSEMBLY, HOSE 1
63 ..13210-04-0600] ASSEMBLY, HOSE 1
64 ..13210-04-0190| ASSEMBLY, HOSE 2
65 ..13213-06-0350{ ASSEMBLY, HOSE 1
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o TmLE HYDRAULIC HOSE DIAGRAM SECT. 2
: NOTES SINCE LATE 1984 PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 21938 DIAGRAM, HYDRAULIC HOSE REF
(See Sect. 2, Fig. 1 for NHA)
-2 | .21938 KIT-A | DIAGRAM, HYDRAULIC HOSE (BASE) 1
3 | ..13213-04-0340| ASSEMBLY, HOSE 2
4 |..13213-06-0270| ASSEMBLY, HOSE 2
5 |..13220-12-0204| ASSEMBLY, HOSE 1
6 |..13223-12-0240| ASSEMBLY, HOSE 2
7 | ..13223-12-0224| ASSEMBLY, HOSE 1
8 |..13210-04-0600| ASSEMBLY, HOSE 2
9 |..13210-04-0600| ASSEMBLY, HOSE 1
10 | ..13220-12-0540| ASSEMBLY, HOSE 1
11, | ..13220-12-0560| ASSEMBLY, HOSE 1
12 | ..13210-06-0650| ASSEMBLY, HOSE 1
13 | ..13213-04-0210| ASSEMBLY, HOSE 2
-14 | .21938 KIT-B DIAGRAM, HYDRAULIC HOSE (TURRET) 1
15 | ..13210-04-1050| ASSEMBLY, HOSE 2
16 |..13210-08-1020| ASSEMBLY, HOSE 1
17 | ..13212-08-1260| ASSEMBLY, HOSE 1
18 | ..13213-08-1190| ASSEMBLY, HOSE 1
19 | ..13210-04-0600{ ASSEMBLY, HOSE 1
20 | ..13213-04-0170| ASSEMBLY, HOSE 2
21 | ..13213-06-0280| ASSEMBLY, HOSE 1
22 | ..13213-09-0980| ASSEMBLY, HOSE 1
23 | ..13205-16-0220| ASSEMBLY, HOSE 1
24 | ..13213-12-0270{ ASSEMBLY, HOSE 1
25 | ..13213-06-1310| ASSEMBLY, HOSE 1




) TITLE HYDRAULIC HOSE DIAGRAM SECT. 2

E\m Mark Industries [, . 67 %2 ——

NOTES SINCE LATE 1984 PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 | ..13212-12-0280| ASSEMBLY, HOSE 1
27 | ..13213-04-0180| ASSEMBLY, HOSE 1
28 | ..13213-06-0144| ASSEMBLY, HOSE 1
29 | ..13213-04-0190| ASSEMBLY, HOSE 1
30 | ..13213-04-0200{ ASSEMBLY, HOSE 2
31 | ..13213-06-0290; ASSEMBLY, HOSE 1
32 | ..13213-12-0150| ASSEMBLY, HOSE 1
33 | ..13213-12-0230| ASSEMBLY, HOSE 1
34 | ..13212-08-0750| ASSEMBLY, HOSE 1
35 | ..13213-08-0740| ASSEMBLY, HOSE 1
36 | ..13213-08-0234| ASSEMBLY, HOSE 1
37 | ..13212-08-0264| ASSEMBLY, HOSE 1
38 | ..13213-06-0290| ASSEMBLY, HOSE 1
39 | ..13210-04-1030| ASSEMBLY, HOSE 1
40 | ..13213-04-0150| ASSEMBLY, HOSE 4
41 | ..13210-04-0750| ASSEMBLY, HOSE 1
42 | ..13213-06-0070/ ASSEMBLY, HOSE 2
-43 | .21938 KIT-C DIAGRAM, HYDRAULIC HOSE (GAS MODELS ONLY) 1
44 | ..13210-06-1230{ ASSEMBLY, HOSE 1
45 | ..13210-06-0550 ASSEMBLY, HOSE 1
46 | ..13210-04-1110| ASSEMBLY, HOSE 1
47 | ..13210-06-1110| ASSEMBLY, HOSE 1
48 ..13213-06-0190| ASSEMBLY, HOSE 1
49 | ..13213-06-0380] ASSEMBLY, HOSE 1
50 | ..13210-06-0900] ASSEMBLY, HOSE 1

RFV MACQL 7.\ ININSEA~ATES TLIC ITER AT 18 AT 11 LIOTRATEN



TITLE

HYDRAULIC HOSE DIAGRAM

SECT. 2

Wm Mark Industries [,

62 4X%X2 FiG. 64

NOTES SINCE LATE 1984 PAGE 4

ITEM PART NUMBER DESCRIPTION Ug\g;s

1234 ASSY
51 ..13210-04-0140| ASSEMBLY, HOSE 1
52 .13203-12-0710| ASSEMBLY, HOSE 1
53 .13213-06-1320] ASSEMBLY, HOSE 1
54 .13210-04-1050| ASSEMBLY, HOSE 1
55 ..13211-04-0160| ASSEMBLY, HOSE 1
56 .13210-16-0560| ASSEMBLY, HOSE 2
57 .13205-20-0400f ASSEMBLY, HOSE 1
58 .13213-04-1200{ ASSEMBLY, HOSE 1
59 ..13213-04-0160 ASSEMBLY, HOSE 1
-60 .21938 KIT-D DIAGRAM, HYDRAULIC HOSE (DIESEL MODELS ONLY) 1
61 ..13210-06-0690| ASSEMBLY, HOSE 1
62 .13210-06-1030| ASSEMBLY, HOSE 1
63 .13210-04-0870| ASSEMBLY, HOSE 1
64 .13213-06-0900| ASSEMBLY, HOSE 1
65 .13213-06-0160| ASSEMBLY, HOSE 1
66 .13213-06-0870f ASSEMBLY, HOSE 1
67 .13210-06-0710| ASSEMBLY, HOSE 1
68 .13213-04-0160| ASSEMBLY, HOSE 1
69 .13203-12-0710| ASSEMBLY, HOSE 1
70 ..13210-06-0230| ASSEMBLY, HOSE 1
71 ..13210-16-0260] ASSEMBLY, HOSE 1
72 | ..13210-04-0170| ASSEMBLY, HOSE 1
73 ..13210-16~-0410/ ASSEMBLY, HOSE 1
74 ..13203-20-0760| ASSEMBLY, HOSE 1
75 ..13213-04-0620] ASSEMBLY, HOSE 1




SECTION
3

%] Mark Industries TILE CARRIAGE ASSEMBLY
W}T}m MODEL 62 4X2

NOTES

SECTION 3 CONTAINS:

FIG. NO. TITLE

1 CARRIAGE ASSEMBLY (UNTIL JAN. 1982)

1A CARRIAGE ASSEMBLY (SINCE JAN. 1982)

2 HUB & YOKE ASSEMBLY (R.H.)

2A HUB & YOKE ASSEMBLY (L.H.)

3 TORQUE HUB

4 STEERING CYLINDER (UNTIL EARLY 1982)

4A STEERING CYLINDER ASSEMBLY (SINCE JAN. 1982)

5 BRAKE ASSEMBLY (UNTIL EARLY 1986)

5A BRAKE ASSEMBLY (SINCE EARLY 1986)
DRIVE/BRAKE VALVE ASSEMBLY

7 SHIFT CYLINDER ASSEMBLY (EARLY VERSION)

7A SHIFT CYLINDER ASSEMBLY (LATER VERSION)

8 MOTOR (EXTERNAL SHIFT) (UNTIL MID 1987)

8A MOTOR (INTERNAL SHIFT) (SINCE MID 1987)
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B mmm Mark Industries

TITLE

CARRIAGE ASSEMBLY

SECTION

3

MODEL

62 4X2

FIGURE

1

NOTES

UNTIL JAN. 1982
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TITLE CARRIAGE ASSEMBLY SECTION 3

. mm Mark Industries

MODEL 62 4X2 FIGURE 1

NOTES UNTIL JAN. 1982 PAGE

REV.



— TITLE CARRIAGE ASSEMBLY SECTION 3
| m Mark Industries
— 1l MODEL 62 4X%X2 FIGURE 1
NOTES UNTIL JAN. 1982 PAGE 3
‘ari2 pus-28 Wa-12 D -2 B
Le=eT Mo RigHT ~aus
£
— AV v |
T P
= - a1
| l
| !
t i
12 13 14 15 16 17
_UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21050 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 .21086 SUB-ASSEMBLY, CARRIAGE 1
3 ..21100 WELDMENT, CARRIAGE 1
4 ..21327 ASSEMBLY, STEERING ARM 1
5 ...21299 ARM, STEERING 1
6 ...21326 BRACKET, STEERING SUPPORT 1
7 ...64901 BUSHING 2
8 ...60601 SCREW, CAP 2
9 ..21106 ASSEMBLY, HUB & YOKE (R.H.) 1
(See Sect. 3, Fig. 2 for Details)
10 ..21107 ASSEMBLY, HUB & YOKE (L.H.) 1
' (See Sect. 3, Fig. 2A for Details)
11 ..21354 ASSEMBLY, TIE ROD 2




L

Mark Industries TITLE CARRIAGE ASSEMBLY SECT. 3
MODEL 62 4X2 FIG.

NOTES UNTIL JAN. 1982 PAGE 4

ITEM PART NUMBER DESCRIPTION U;:JEI;T;S

1234 ASSY
12 ...20569 END, TIE ROD 2
13 ...20567 NUT, JAM 4
14 ..25071 TUBE 2
15 ..20566 NUT, JAM 4
16 ...65103 FITTING, GREASE 4
17 ...20568 END, TIE ROD 2
18 ..21328 PIN, MAIN STEERING 1
19 ..21222 HUB, TORQUE 2

(See Sect. 3, Fig. 3 for Detials)
‘20 ..21204 ASSEMBLY, TIRE & WHEEL (DRIVE) 2
21 ...21252 RIM 2
22 ...21646 TIRE (NOTE TREAD DIRECTION) 2
23 ..21205 ASSEMBLY, TIRE & WHEEL (STEER) 2
24 ...21251 RIM 2
25 ...21646 TIRE (NOTE TREAD DIRECTION) 2
26 ..60604 SCREW, CAP 16
27 ..65117 NUT, BALL 32
28 ..60603 SCREW, CAP 2
29 ..60804 NUT, HEX 1
30 .21756 CYLINDER, STEERING 1
(See Sect. 3, Fig. 4 for Details)

31 .20796 PIN, STEERING CYLINDER 1

32 .22603 ASSEMBLY, BRAKE 2
(See Sect. 3, Fig. 5 for Details)

33 .21221 MOTOR, HYDRAULIC (EXTERNAL SHIFT) 2
(See Sect. 3, Fig. 8 for Details)

-34 ..66607 KIT, SEAL 1

REV.
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1 |T! Mark Industries ::Z - 3 ziRIZ)ISGE ASSEMBLY S::T 3

NOTES UNTII, JAN. 1982 PAGE 5

UNITS

TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-35 | ...67868 SEAL, SHAFT 1
36 | .21082 ASSEMBLY, DRIVE/BRAKE VALVE 1

(See Sect. 3, Fig. 6 for Details)
37 {.20719 CYLINDER, SHIFT 1
(See Sect. 3, Fig. 7 for Details)

38 | .20737 BELL, CRANK (EXTERNAL SHIFT) 1
39 | .20738 LEVER, ACTUATOR 1
40 | .20789 CLEVIS, SHIFTING (EXTERNAL SHIFT) 1
41 | .20795 PIN, SHIFTING (TIE ROD) 4
42 | .64201 PIN, ROLL 2
43 | .20814 BRACKET, MOUNTING (EXTERNAL SHIFT) 1
44 | .60901 NIT, JAM 1
45 | .64301 PIN, COTTER 8
46 | .21329 ASSEMBLY, SHIFT ROD 1
47 | ..21352 ROD, SHIFTING (EXTERNAL SHIFT) 1
48 | ..20789 CLEVIS, SHIFTING (EXTERNAL SHIFT) 2

49 | .65106 OIL, GEAR (90 WT.) 1 QT
50 | .60603 SCREW, CAP 1
51 | .63601 STUD 4
52 | .60705 NUT, HEX 5
53 | .63305 WASHER, LOCK 4
54 | .60364 SCREW, CAP 2
55 | .63303 WASHER, LOCK 4
56 | .60343 SCREW, CAP 2
) 57 | .63403 WASHER, FLAT 2
58 | .60375 SCREW, CAP 1




TITLE

CARRIAGE ASSEMBLY SECT. 3
Mark Industries
MODEL 62 4X?2 FIG.
NOTES UNTIL JAN. 1982 PAGE 6
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
59 .80012-03 ELBOW, SAE 6
60 .80004-18 CONNECTOR, SAE 4
61 .80004-08 CONNECTOR, STRAIGHT THREAD 2

REV
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E TITLE CARRIAGE ASSEMBLY SECTION 3
. m Mark Industries — pr— ——
NOTES SINCE JAN. 1982 PAGE 3
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o TITLE CARRIAGE ASSEMBLY .| SECTION 3
. mm Mark Industries ——- pr—— .
NOTES SINCE JAN. 1982 PAGE 2
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TITLE CARRIAGE ASSEMBLY SECTION 3

B mm Mark Industries

MODEL 62 4X2 |rGuRe  1a
NOTES SINCE JAN. 1982 PAGE 3
(6512 owe- 28> Wa- \ZonE-2m
LerT Lane : RUGHT oo

(T =1 )

\ -+

13 14 15 16 17 18

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21497 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 .21498 SUB-ASSEMBLY, CARRIAGE 1
3 ..21100 WELDMENT, CARRIAGE 1
4 ..21289 ASSEMBLY, STEERING ARM 1
5 ...21299 ARM, STEERING 1
6 ...21326 BRACKET, STEERING SUPPORT 1
7 ...23152 BEARING, SLEEVE 2
8 ...60506 SCREW, CAP . 2
9 ...61304 NUT, LOCK 2
10 ..21106 ASSEMBLY, HUB & YOKE (R.H.) 1
(See Sect. 3, Fig. 2 for Details)
11 | ..21107 ASSEMBLY, HUB & YOKE (L.H.) 1
(See Sect. 3, Fig. 2A for Details)

[=1=4V]




Mark Industries TITLE CARRIAGE ASSEMBLY SECT. 3
MODEL 62 4X2 FIG. 1a
NOTES SINCE JAN. 1982 PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
12 ..21354 ASSEMBLY, TIE ROD 2
13 ...20569 END, TIE ROD 2
14 ...20567 NUT, JAM 4
15 ...25071 TUBE 2
16 ...20566 NUT, JAM 4
17 ...65103 FITTING, GREASE 4
18 ...20568 END, TIE ROD 2
19 ..21328 PIN, MAIN STEERING 1
20 ..21222 HUB, TORQUE 2
(See Sect. 3, Fig. 3 for Details)
21 ..21204 ASSEMBLY, TIRE & WHEEL (DRIVE) 2
22 ...21252 RIM 2
23 ...21646 TIRE (NOTE TREAD DIRECTION) 2
24 ..21205 ASSEMBLY, TIRE & WHEEL (STEER) 2
25 ...21251 RIM 2
26 ...21646 TIRE (NOTE TREAD DIRECTION) 2
27 ..60604 SCREW, CAP 16
28 ..65117 | NUT, BALL 20
29 ..60603 SCREW, CAP 2
30 ..16101 NUT, LOCK 2
31 ..63432 WASHER, FLAT 2
32 ..64310 PIN, COTTER 4
33 .21663 ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 4A for Details)
34 .22603 ASSEMBLY, BRAKE 2
(See Sect. 3, Fig. 5 for Details)
35 .21672 ASSEMBLY, MOTOR (UNTIL MID 1987) 2

REV.
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L]

TITLE CARRIAGE ASSEMBLY ECT.

Mark Industries seer. 3

- MODEL 62 4X2 FIG. 1A

NOTES SINCE JAN. 1982 PAGE 5

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

35 .23526 MOTOR (INTERNAL SHIFT) 2
(See Sect. 3, Fig. B8A for Details)
36 .21082 ASSEMBLY, DRIVE/BRAKE VALVE 1
(See Sect. 3, Fig. 6 for Details)

37 .80012-21 ELBOW, STRAIGHT THREAD 4
38 .80012-10 ELBOW, STRAIGHT THREAD 2
39 .80004-03 CONNECTOR, STRAIGHT THREAD 2
40 .80031-03 TEE 1
41 .80031-05 TEE 1
42 .21298 PIN, STEERING CYLINDER 1
43 .60607 SCREW, CAP 1
44 .63302 WASHER, LOCK 2
45 .63633 STUD 8
46 .60705 NUT, HEX 8
47 .63305 WASHER, LOCK 8
48 .60362 SCREW, CAP 2

49 .65106 OIL, GEAR (90 WT.) 1 QT

™reyy




Wt

. m Mark Industries

TITLE HUB & YOKE ASSEMBLY (R.H.) SECTION 3
MODEL 62 4X2 FIGURE 2
NOTES PAGE 1

=
=l n
SN 12
14
10—
5 21 20 9 1 15
|
L] < 16
I .
\
| \
B v
{% V / /
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21106 ASSEMBLY, HUB & YOKE (R.H.) REF
(See Sect. 3, Fig. 1 for NHA)
2 .21120 WELDMENT, YOKE/SPINDLE (R.H.) 1
3 ..21118 YOKE, STEERING 1
4 ..21127 MACHINING, SPINDLE 1
5 .21344 PIN, KING 1
6 .21791 ASSEMBLY, HUB 1
7 ..21792 MACHINING, STEERING HUB 1
8 ..65351 BOLT, WHEEL 6

REV




Mark Industries TITLE HUB & YOKE ASSEMBLY (R.H.) SECT. 3
MODEL 62 4X2 FIG.

NOTES PAGE 2

UNITS

- ITEM PART NUMBER DESCRIPTION PER

1234 ASSY
9 ..21795 CUP, INNER 1
10 ..21794 CONE, INNER 1
11 .65054 CUP, OUTER 1
12 .21796 CONE, OUTER 1
13 .21798 SEAL, GREASE 1
14 ..21799 cap, DUST 1
15 ..60309 SCREW, CAP 4
16 ..65117 NUT, BALL 6
17 .22497 RETAINER, BEARING 1
18 .61004 NUT, JAM 1
19 .16244 PIN, COTTER 1
20 .60618 SCREW, CAP 2
21 .65103 FITTING, GREASE 1

REV.

MNACLE 7 N INIPNIS ATEC 71 urrs

I AT

. s w——



[ TITLE

. mm Mark Industries

TORQUE HUB SECTION
MODEL 62 4X2 FIGURE
NOTES . PAGE

RFEV




i

o

Mark Ind TITLE TORQUE HUB SECT. 3
| ustries |, ... 62 4x2 e
NOTES PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21222 HUB, TORQUE REF
(See Sect. 3, Fig. 1 for NHA)
(See Vendor Chapter for Details)
-2 .67870 KIT, SEAL 1
-3 SUB~-ASSEMBLY, HUB/SPINDLE 1
4 ..67875 SPINDLE 1
*5 ..66399 SEAL 1
6 ..600435 KIT, BEARING 1
7 ..600536 KIT, BEARING 1
8 . HUB 1
9 ..67903 SPACER 1
*ld ..66516 RING, RETAINING 1
11 PLUG 2
12 ..67884 STUD 10
13 GEAR, INTERNAL 1
14 . ASéEMBLY ; CARRIER 1
15 ..66429 CARRIER 1
16 ..66430 WASHER 6
17 ..66423 ROLLER, NEEDLE 84
18 ..67904 SPACER 3
19 ..66431 SHAFT, PLANET 3
20 ..66432 GEAR, CLUSTER 3
21 . PIN, ROLL 3
22 ..66434 WASHER 6
23 GEAR, RING 1
NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.




i

TITLE TORQUE HUB SECT. 3
Mark Industries |, .. 62 4x%2 e

NOTES PAGE 3

ITEM PART NUMBER DESCRIPTION Ugg;s

1234 ASSY
*24 .66397 O-RING 2
25 ASSEMBLY, COVER 1
26 ..66724 COVER 1
27 .66341 CAP, COVER 1
28 .67928 BOLT 4
29 .66115 CAP, DISCONNECT 1
30 .66230 ROD, DISCONNECT 1
*31 O-RING 1
*32 O-RING 1
33 PLUG, PIPE 1
34 .67892 WASHER 2
35 SPRING 1
36 .66524 RING, RETAINING 1
37 .67889 RING, RETAINING 1
38 SHAFT, INPUT 1
39 .67905 SPACER 1
40 . GEAR, INPUT 1
*4] . WASHER 4
*42 . BEARING 2
43 .67929 BOLT 8
44 .67930 BOLT 4
45 .67880 COUPLING 1
46 .67890 RING, RETAINING 1
47 .67891 RING, RETAINING 1

NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.

REV
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A TITLE STEERING CYLINDER SECTION 3
. W Mark Industries — 3 —
NOTES UNTIL EARLY 1982 PAGE 1
* * *
* * * *
] t 'I 3
! i
T~ Y — 3
/J.I\ /7 (I N NEENE
7 / \¥\ \
* * *
NOTE 1: DUE TO VENDOR/MFG. REVISIONS;
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FPROM THE CYLINDER I.D. TAG.
UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21756 CYLINDER, STEERING (SE) REF
(See Sect. 3, Fig. 1 for NHa)
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-2 .66226 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
3 .67191 BUSHING (SE) 2




iy TITLE STEERING CYLINDER ASSEMBLY SECTION
Mark Industries 3
— MODEL 62 4X2 FIGURE gp
NOTES SINCE JAN. 1982 PAGE 1
* * *
2 5\ * * * *
// NIRRT AR RN A
_
O w22/ e Foih
/ | /!
A \ /
\ [ ]
* x * 4
NOTE 1: DUE TO VENDOR/MFG. REVISIONS;
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21663 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1A for NHA)
2 .21239 CYLINDER, STEERING 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILARLE ON A SPECIAL ORDER BASIS.
-3 | ..66041 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 | ..66485 BUSHING (SE) 2
5 .80012-03 ELBOW, STRAIGHT THREAD 2

REV.




. MW Mark Industries

Tme BRAKE ASSEMBLY

SECTION

MODEL 62 4X2

FIGURE

NOTES UNTIL EARLY 1986

PAGE

UigJ

a

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22603 ASSEMBLY, BRAKE REF
(See Sect. 3, Fig. 1 for NHA)
2 .21220 BRAKE (AUSCO MODEL 27933) 1
(See Vendor Chapter for Details)
-3 ..66715 KIT, SEAL & GASKET 1
-4 ..600416 KIT, STACK 1
-5 ..600417 KIT, BEARING 1
6 .80004-03 CONNECTOR, STRAIGHT THREAD 1




- W Mark Industries

TmeE BRAKE ASSEMBLY SECTION 3
MODEL 62 4X2 FIGURE 52
NOTES SINCE EARLY 1986 PAGE 1

—
/2
e = .
)
@%&/7
|
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22603 ASSEMBLY, BRAKE REF
(See Sect. 3, Fig. 1 for NHA)
2 .21220 BRAKE (MICO) : 1
(See Vendor Chapter for Details)
-3 ..66972 KIT, SEAL 1
-4 ..67643 KIT, LINING 1
-5 ..67656 't KIT, BEARING 1
-6 ..67649 KIT, SPRING 1
7 .80004-03 CONNECTOR, STRAIGHT THREAD 1

REV.



_ ‘W _Mark Industries

DRIVE/BRAKE VALVE ASSEMBLY

SECTION

MODEL 62 4X2

FIGURE

NOTES

PAGE

7 10

L& o & BNy

J
: =
4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 21082 ASSEMBLY, DRIVE/BRAKE VALVE REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 | .21214 VALVE, DRIVE/BRAKE 1
-3 | ..600316 KIT, SEAL 1
4 | .80004-19 CONNECTOR, STRAIGHT THREAD 6
5 |.80012-03 ELBOW, STRAIGHT THREAD 1
6 | .80052-04 NIPPLE, PIPE 1
7 | .80034-08 TEE, MALE 1
8 | .80056-01 REDUCER, TUBE END 2
9 | .20357 VALVE, NEEDLE 1
10 .80060-05 NUT 2




L Mﬂm Mark Industries

TITLE SHIFT CYLINDER ASSEMBLY SECTION 3
MODEL 6 2 4X 2 FIGURE 7
NOTES EARLY VERSION PAGE 1

T - mEn
t
AZ:::FW' AZ::_ﬂpu AARANAAN o _
) \—l t Ut T
T ‘ N
6 2 5 4
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 22604 ASSEMBLY, SHIFT CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 | .20719 CYLINDER, SHIFT (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 | ..66042 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (%).
4 | .20789 CLEVIS, SHIFT 1
5 |.60901 NUT, JAM 1
6 | .80012-03 ELBOW, STRAIGHT THREAD 2

REV.




i TITLE SHIFT CYLINDER ASSEMBLY SECTION 3

. Wm Mark Industries — p—— o

NOTES LATER VERSION PAGE 1

T
(O

“ . : EH!T\ ‘“u I F , /~ B :ﬁ |
' . \¥ i {i LU - _ ‘ ‘
Ll N _._\\ ]
YooYy
—~ A== E\\ \
D VLI~ —— (T

NOTE 1: DUE TO VENDOR/MFG. REVISIONS;
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.




R TITLE SHIFT CYLINDER ASSEMBLY SECTION 3
W Mark Industries
{ ! MODEL 62 4¥%X2 FIGURE 7A
NOTES LATER VERSION PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
‘ 1234 ASSY
-1 22604 ASSEMBLY, SHIFT CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 .20719 CYLINDER, SHIFT (C/E) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66793 KIT, SEAL (C/E) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 .20789 CLEVIS, SHIFT 1
5 .60901 NUT, JAM 1
6 .80012-03 ELBOW, STRAIGHT THREAD 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT- LI ISTRATFD



L m Mark Industries

TITLE MOTOR ASSEMBLY (EXTERNAL SHIFT)

SECTION

MODEL 62 4Xx2

FIGURE

NOTES  UNTIL MID 1987

PAGE

16
17

{1 i
8
ig — i
—
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21672 ASSEMBLY, MOTOR (EXTERNAL SHIFT) REF
(See Sect. 3, Fig. 1 for NHA)
2 .21221 MOTOR 1
(See Vendor Chapter for Details)
-3 ..66607 KIT, SEAL 1
-4 ...67868 SEAL, SHAFT 1
5 .21660 ASSEMBLY, SHIFT CYLINDER 1
6 ..20719 CYLINDER, SHIFT 1
(See Sect. 3, Fig. 7 for Details)
7 ..2078¢% CLEVIS, SHIFTING 1
8 ..60901 NUT, JAM 1
9 ..80004-03 CONNECTOR, STRAIGHT THREAD 2
10 .23221 LEVER, ACTUATOR 1
11 .21658 BRACKET, SHIFT CYLINDER 1
12 .64218 PIN, ROLL 1




3 TITLE MOTOR AS
Wm Mark Industries SEMBLY (EXTERNAL SHIFT) SECT. 3
il MODEL 62 4X2 FIG.
NOTES UNTIL MID 1987 PAGE 2
: UNITS
iTEM PART NUMBER DESCRIPTION PER

1234 ASSY

13 .60524 SCREW, CAP 2

14 .63304 WASHER, LOCK 2

15 .63303 WASHER, LOCK 1

16 .64106 PIN, CLEVIS 2

17 .64301 PIN, COTTER 2

18 .61903 SCREW, CAP 1

REV. DASH (-) INDICATES THE 'ITEM' IS NOT 11 | USTRATFN



TmE MOTOR (INTERNAL SHIFT) SECTION 3

MODEL 62 4X2 FIGURE 8A

- m Mark Industries

NOTES SINCE MID 1987 PAGE 1

HF >
S SoRE
J S ) {
. | lf——> J
—
)
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23526 MOTOR (INTERNAL SHIFT) REF
(See Sect. 3, Fig. 1A for NHA)
(See Vendor Chapter for Details)
-2 .67632 KIT, SEAL 1

-3 ..67868 SEAL, SHAFT 1




TITLE TURRET ASSEMBLY

MODEL 62 4X2 SECTION
NOTES 4
SECTION 4 CONTAINS:
FIG. NO. TITLE
1 TURRET ASSEMBLY (UNTIL EARLY 1985)
1A TURRET ASSEMBLY (SINCE EARLY 1985)
ENGINE & PUMP ASSEMBLY

3 LIFT CYLINDER ASSEMBLY (UNTIL MID 1981)

3A LIFT CYLINDER ASSEMBLY (SINCE MID 1981)

4 FUEL TANK ASSEMBLY

5 ROTATION GEARBOX ASSEMBLY (UNTIL EARLY 1985)

5A ROTATION GEARBOX ASSEMBLY (SINCE EARLY 1985)

6 ROTATION GEARBOX (HT)

62 ROTATION GEARBOX (BR)

7 TORQUE HUB (ROTATION GEARBOX; SINCE EARLY 1985)
8 GROUND CONTROL BOX ASSEMBLY

9 PROPORTIONAL VALVE ASSEMBLY
10 MINIPAK ASSEMBLY (WITHOUT PLATFORM ROTATION)

10A MINIPAK ASSEMBLY (WITH PLATFORM ROTATION)

11 SOLENOID VALVE ASSEMBLY (UNTIL LATE 1981)
11a SOLENOID VALVE ASSEMBLY (LATE 1981 TO LATE 1986)
11B - SOLENOID VALVE ASSEMBLY (FROM LATE 1986)
12 PILOT VALVE MANIFOLD ASSEMBLY
13 PILOT FILTER ASSEMBLY (UNTIL LATE 1985)

13a PILOT FILTER ASSEMBLY (SINCE LATE 1985)

14 HYDRAULIC TANK ASSEMBLY
15 MASTER LEVELING CYLINDER ASSEMBLY
16 ROTARY MANIFOLD ASSEMBLY (UNTIL EARLY 1983)
l6a ROTARY MANIFOLD ASSEMBLY (SINCE EARLY 1983)
17 BATTERY CABLE KIT

™y



< TITLE SECTION
m Mark Industries TURRET ASSEMBLY 2
. vopst 62 4X2 FIGURE ]
NOTES UNTIL EARLY 1985 PAGE
57
65 5 65 A

1io

B (| 65
&9
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i

TITLE

TURRET ASSEMBLY

SECTION

4

. m Mark Industries

MODEL

62 4X2

FIGURE

NOTES

UNTIL EARLY 1985

PAGE

39\%

32
62 64
Ef} 63 65 27

/ //

24

40
63

51
70
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e TITLE TURRET ASSEMBLY SECT.
m\ Mark Industries 4
Ut MODEL 62 4X2 FIG.

NOTES UNTIL EARLY 1985 PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21051 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1 for NHA)
2 .21104 WELDMENT, TURRET 1
3 ..21105 WELDMENT, PEDESTAL 1
4 .21083 1 ASSEMBLY, ENGINE & PUMP 1
(See Sect. 4, Fig. 2 for Details)
5 .21894 ASSEMBLY, LIFT CYLINDER 1
(See Sect. 4, Fig. 3A for Details)
6 .21330 PIN, LIFT CYLINDER 1
7 .21076 ASSEMBLY, FUEL TANK 1
(See Sect. 4, Fig. 4 for Details)
8 .21078 ASSEMBLY, ROTATION GEARBOX 1
(See Sect. 4, Fig. 5 for Details)
9 .21703 ASSEMBLY, GROUND CONTROL BOX 1
(See Sect. 4, Fig. 8 for Details)
10 .22519 ASSEMBLY, PROPORTIONAL VALVE 1
(See Sect. 4, Fig. 9 for Details)
11 .21088 ASSEMBLY, MINIPAK 1
(See Sect. 4, Fig. 10 for Details)
12 .21584 ASSEMBLY, DUAL OVERCENTER VALVE 1
13 ..20365 ‘VALVE, DUAL OVERCENTER 1
14 ..80012-05 ELBOW, STRAIGHT THREAD 2
15 ..80004-05 CONNECTOR, STRAIGHT THREAD 2
16 .22144 ASSEMBLY, RELIEF VALVE 1
17 ..20564 REWORK, RELIEF VALVE 1
18 ...20516 VALVE, RELIEF 1
19 ..80004-11 CONNECTOR, STRAIGHT THREAD 1
20 ..80036-11 TEE, STRAIGHT THREAD 1
21 ..80012-11 ELBOW, STRAIGHT THREAD 1

REV.

DASH (-) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED
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N TITLE TURRET ASSEMBLY SECT
i ,m Mark Industries :
i ‘ 4

Jh i MODEL 62 4X2 FIG.
NOTES UNTIL EARLY 1985 PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
22 .80012-08 ELBOW, STRAIGHT THREAD 1
23 .63503 WASHER, FLAT 1
24 . 20445 SPACER, MANIFOLD 4
25 .21692 ASSEMBLY, SOLENOID VALVE 1
(See Sect. 4, Fig. 11A for Details)
26 .21472 ASSEMBLY, PILOT VALVE MANIFOLD 1
(See Sect. 4, Fig. 12 for Details)
27 .22146 ASSEMBLY, PILOT FILTER 1
(See Sect. 4, Fig. 13 for Details)
28 .22189 ASSEMBLY, EMERGENCY DESCENT VALVE 1
29 ..20436 VALVE, NEEDLE 1
30 ..51103 ELBOW, MALE 2
31 .21279 BRACKET, EMERGENCY DESCENT VALVE 1
32 .20333 BRACKET, PRESSURE LINE FILTER 1
33 |.21284 TRAY, BATTERY 1
34 .21286 BRACKET, BATTERY 2
35 .21229 PUMP/MOTQOR, EMERGENCY 1
36 ..66781 - PUMP 1
37 ..66783 MOTOR 1
38 .21244 BATTERY 1
39 .21288 CAP, MUFFLER RAIN 1
40 .60330 SCREW, CAP 4
41 .80004-19 CONNECTOR, STRAIGHT THREAD 1
42 .80004-08 CONNECTOR, STRAIGHT THREAD 1
43 .21937 ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 14 for Details)
44 .21387 BRACKET, HYDRAULIC TANK 2

'REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED
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A

TITLE

TURRET ASSEMBLY

SECT. 4

mmm Mark Industries

MODEL 62 4X2 FIG.

NOTES UNTIL EARLY 1985 ‘PAGE 5

TEM PART NUMBER DESCRIPTION UFI::EII.;S

1234 ASSY
45 .21084 ASSEMBLY, MASTER LEVELING CYLINDER 2

(See Sect. 4, Fig. 15 for Details)
46 .60309 SCREW, CAP 2
47 .21337 PIN, MASTER LEVELING CYLINDER 2
48 .21200 RING, SLEWING 1
49 .21217 STRIP, TERMINAL 1
50 .21386 COVER, TERMINAL STRIP 1
51 .20793 ASSEMBLY, ROTARY MANIFOLD (UNTIL EARLY 1983) 1
.22495 ASSEMBLY, ROTARY MANIFOLD (SINCE EARLY 1983) 1
(See Sect. 4, Fig. 16 & 16A for Details)

52 .63301 WASHER, LOCK 2
53 .70209 SOLENOID 1
54 .60307 SCREW, CAP 2
55 .63619 ROD, THREADED 5

56 .25314 TUBE, ROUND 1l FT
57 .70107 SW1TCH, LIMIT 1
58 .70032 LEVER, OPERATING 1
59 .63402 WASHER, FLAT 2
60 .62704 SCREW, MACHINE 2
61 .16288 CLAMP, HOSE 2
62 .60322 SCREW, CAP 2
63 .63302 WASHER, LOCK 12
64 | .60343 SCREW, CAP 16
65 .63303 WASHER, LOCK 39
66 .60356 SCREW, CAP 2
67 .63313 WASHER, LOCK 2
68 .63403 WASHER, FLAT 21

REV. DASH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED




i

i} _Mark Industries — e SRR st 4
2 FIG.
NOTES UNTIL EARLY 1985 PAGE 6
TEM PART NUMBER DESCRIPTION p
- 1234 ASSY
69 | .60607 SCREW, CAP 5
70 | .60612 SCREW, CAP 4
71 | .60339 SCREW, CAP 5
72 | .60601 SCREW, CAP 1
73 | .60703 NUT, HEX 10
74 | .60355 SCREW, CAP 2
75 | .25324 TUBE, ROUND 4
76 | .60614 SCREW, CAP 4
77 | .61301 NUT, LOCK 4
78 | .63401 WASHER, FLAT 2
79 | .60317 SCREW, CAP 2
380 | .60604 SCREW, CAP 16
81 | .21696 WASHER, GEARBOX 1
82 | .60609 SCREW, CAP 1
83 | .63501 WASHER, FLAT 5

REV.

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




. Wm Mark Industries

TITLE

TURRET ASSEMBLY

SECTION

4

MODEL

62 4X2 FIGURE 1A
NOTES SINCE EARLY 1985 PAGE 1
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A

TITLE

TURRET ASSEMBLY

SECT.

4

mﬂm Mark Industries

MODEL 62 4X2 FIG. 1A
NOTES SINCE EARLY 1985 PAGE 3
. UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21940 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1A for NHA)
2 .22616 WELDMENT, TURRET 1
3 ..22612 WELDMENT, PEDESTAL 1
4 .21894 ASSEMBLY, LIFT CYLINDER 1
(See Sect. 4, Fig. 3A for Details)
5 .21330 PIN, LIFT CYLINDER 1
6 .60618 SCREW, CAP 2
7 .21084 ASSEMBLY, MASTER LEVELING CYLINDER 2
(See Sect. 4, Fig. 15 for Details)
8 .21337 PIN, MASTER LEVELING CYLINDER 2
9 .60607 SCREW, CAP 2
10 .70107 SWITCH, LIMIT 1
11 .70031 SWITCH, LEVER 1
12 .62704 SCREW, MACHINE 2
13 .63313 WASHER, LOCK 4
14 .21083 ASSEMBLY, ENGINE & PUMP 1
(See Sect. 4, Fig. 2 for Details)
15 .60635 SCREW, CAP 4
16 .60715 NUT, LOCK 4
17 .22189 ASSEMBLY, EMERGENCY DESCENT VALVE 4
18 ..20436 VALVE, NEEDLE 4
19 ..51103 ELBOW, MALE 8
20 .21279 BRACKET, MOUNTING 1
21 .63403 WASHER, FLAT 12
22 .63303 WASHER, LOCK 12
23 .60325 SCREW, CAP 5
REV. DASH (-) INDICATES THE 'lTEM" IS NOT ILLUSTRATED




)

mm 1k Industries TITLE TURRET ASSEMBLY SECT. 4

j MODEL 62 4X2 FIG. 1A
NOTES SINCE EARLY 1985 PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
' 1234 ASSY
24 .60703 NUT 6
25 .21703 ASSEMBLY, GROUND CONTROL BOX 1
(See Sect. 4, Fig. 8 for Details)
26 .21076 ASSEMBLY, FUEL TANK 1
(See Sect. 4, Fig. 4 for Details)
27 .21286 BRACKET, BATTERY HOLD DOWN 2
28 .60316 SCREW, CAP 2
29 .21387 BRACKET, HYDRAULIC TANK 2
30 .21937 ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 14 for Details)
31 .21972 ASSEMBLY, ROTATION GEARBOX 1
(See Sect. 4, Fig. 5A for Details)
32 .60637 SCREW, CAP 2
33 .22169 WASHER, ROTATION GEARBOX 2
34 .62222 SCREW, SET 2
35 .21386 COVER, TERMINAL STRIP 1
36 .60323 SCREW, CAP 2
37 .63302 WASHER, LOCK 18
38 .21217 STRIP, TERMINAL 1
39 .62620 SCREW, MACHINE 2
40 .22519 ASSEMBLY, PROPORTIONAL VALVE 1
(See Sect. 4, Fig. 9 for Details)
41 .25324 TUBE, ROUND _ 4
42 .63619 ROD, THREADED 4
43 .22187 VALVE, CHECK IN-LINE 1
44 .21088 ASSEMBLY, MINIPAK 1

(See Sect. 4, Fig. 10 for Details)

45 .60343 SCREW, CAP 2

REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED



TITLE

TURRET ASSEMBLY

SECT. 4

W’m Mark Industries

MODEL 62 4X2 FIG. 1a
NOTES SINCE EARLY 1985 PAGE 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
46 .21584 ASSEMBLY, DUAL OVERCENTER VALVE 1
47 ..20365 VALVE, DUAL OVERCENTER 1
48 ..80012-05 ELBOW, STRAIGHT THREAD 2
49 .80004-05 CONNECTOR, STRAIGHT THREAD 2
50 .22144 ASSEMBLY, RELIEF VALVE 1
51 .20564 REWORK, RELIEF VALVE 1
52 .20516 VALVE, RELIEF 1
53 .80004-11 CONNECTOR, STRAIGHT THREAD 1
54 ..80036-11 TEE, STRAIGHT THREAD 1
55 .80012-11 ELBOW, STRAIGHT THREAD 1
56 .60316 SCREW, CAP 2
57 .63402 WASHER, FLAT 2
58 .60702 NUT, HEX 6
59 .21472 ASSEMBLY, PILOT VALVE MANIFOLD 1
(See Sect. 4, Fig. 12 for Details)
60 .60317 SCREW, CAP 2
- 61 .21692 ASSEMBLY, SOLENOID VALVE 1
(See Sect. 4, Fig. 11B for Details)
62 .60339 SCREW, CAP 2
63 .60377 SCREW, CAP 2
64 .22963 ASSEMBLY, PILOT FILTER 1
(See Sect. 4, Fig. 13A for Details)
65 .60612 SCREW, CAP 2
66 .20445 SPACER, MANIFOLD 4
67 .60511 SCREW, CAP 4
68 .22495 ASSEMBLY, ROTARY MANIFOLD 1
(See Sect. 4, Fig. 16A for Details)

REV.

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




i Mark Industries TITLE _TURRET AS SEMBLY SECT. 4
i MODEL 62 4X2 FIG. 1a
NOTES SINCE EARLY 1985 PAGE 6
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
69 .21200 RING, SLEWING 1
70 .60604 SCREW, CAP 16
71 .80004-08 CONNECTOR, STRAIGHT THREAD 2
72 .80004-18 CONNECTOR, STRAIGHT THREAD 1
73 .21229 PUMP/MOTOR, EMERGENCY 1
74 ..66781 PUMP 1
75 ..66783 MOTOR 1
76 .60338 SCREW, CAP 4
77 .80017-03 UNION 3
78 .80017-05 UNION, ELBOW 1
79 .80011-08 UNION, ELBOW 2
80 .21288 CAP, RAIN MUFFLER 1
81 .26015 TUBE 1
82 .65561 HOSE, RUBBER 1
83 .16288 CLAMP, HOSE 4
84 .26014 TUBE 1
85 .21244 BATTERY 1
86 .20673 KIT, BATTERY CABLE 1
(See Sect. 4, Fig. 17 for Details)
87 .21956 CHIMNEY 1
88 .70201 RELAY 1
89 .60910 NUT, JAM 2
90 .60353 SCREW, CAP 2
91 .63301 WASHER, LOCK 2
92 | .63401 WASHER, FLAT 4
REV. DASH (=) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED




TS TITLE TURRET ASSEMBLY SECT. 4

| ﬁm Mark Industries

i‘ MODEL 62 4X2 FIG. la
NOTES SINCE EARLY 1985 PAGE 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
' 1234 ASSY
93 .65352 WASHER, LOCK 2
94 .60601 SCREW, CAP 1

REV. DASRH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED



) TITLE TURRET ASSEMBLY SECT. 4

m Mark Industries

] MODEL 62 4X2 FIG. 1A
NOTES SINCE EARLY 1985 PAGE 7
UNITS
~ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
93 .65352 WASHER, LOCK 2
94 .60601 SCREW, CAP 1

REV. DASH (-) INDICATES THE ITEM' IS NOT 1 1 LISTRATFD



a ' TITLE ENGINE & PUMP ASSEMBLY SECTION 4

WJW Mark Industries
—_— MODEL 62 4X2 FIGURE 2
NOTES PAGE l
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| Mark Industries TITLE ENGINE & PUMP ASSEMBLY SECT. 4
] MODEL 62 4X2 FIG.
NOTES PAGE 2
ITEM PART NUMBER DESCRIPTION UFI'\IEI;S
1234 ASSY
-1 21083 ASSEMBLY, ENGINE & PUMP REF
(See Sect. 4, Fig. 1 for NHA)
2 .21215 ENGINE (WISCONSIN VG4D) 1
(See Vendor Chapter for Details)
-3 .67252 GASKET, OIL PAN 1
-4 .67253 SEAL, CRANK SHAFT 1
-5 .67255 COVER, VALVE INSPECTION 2
-6 ..67257 CARBURETOR 1
-7 ..67258 KIT, CARBURETOR REPAIR 1
8 .67259 CAP, DISTRIBUTOR 1
9 .67260 ROTOR, DISTRIBUTOR 1
-10 .67261 POINTS 1
11 .67262 PLUG, SPARK 4
12 | ..67263 DISTRIBUTOR 1
-13 .67264 "PUMP, FUEL 1
-14 ..67298 KIT, FUEL PUMP REPAIR 1
-15 ..67265 GASKET, FUEL PUMP 1
16 ..67266 STARTER 1
-17 .67267 SET, IGNITION WIRE 1
18 .67268 COIL 1
19 .65299 FILTER, OIL 1
20 ..21246 MUFFLER 1
21 .21389 MACHINING, PUMP ADAPTER 1
22 .20753 ' PUMP 1
(See Vendor Chapter for Details)
-23 ..600163 KIT, SEAL 1
-24 ...66741 SEAL, SHAFT 1
REV. DASH (-) INDICATES THE ‘ITEM' 1S NOT ILLUSTRATED




mﬁm Mark Industries :;:; iiezzz & PUMP ASSEMBLY s::f 4

NOTES o PAGE 3

_ UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-25 ..21757 ASSEMBLY, COMPENSATOR 1
26 .21306 COUPLING, ENGINE/PUMP 1
-27 ..20930 SPIDER, RUBBER 1
-28 | ..62201 SCREW, SET 2
29 .25005 KEYSTOCK 1
30 .62201 SCREW, SET 2
31 .63613 STUD 2
32 .63305 WASHER, LOCK 2
33 .80012-28 ELBOW, STRAIGHT THREAD 1
34 .21635 ELBOW, MODIFIED STRAIGHT THREAD 1
35 .80008-08 ELBOW, MALE 1
36 .60805 NUT, HEX 2
37 .80012-03 ELBOW, STRAIGHT THREAD 1
38 .240 HOSE, BARB 1
39 .16500 ELBOW, STREET 1
40 .20364 THROTTLE, HYDRAULIC 1
41 ..66719 SPRING, LEAF 1
42 .20811 BRACKET, THROTTLE MOUNTING 1
43 .80012-04 ELBOW, STRAIGHT THREAD 1
44 .60404 SCREW, CAP 2
45 .63302 WASHER, LOCK 2
46 .80033-08 TEE, STRAIGHT THREAD 1
47 | .61501 NUT, HEX 2
48 .4103-48 ASSEMBLY, CABLE 1
49 .60705 NUT, HEX 2

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE

ENGINE & PUMP ASSEMBLY

SECT. 4

mﬁm Mark Industries

MODEL 62 4X2 AG.
NOTES PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
50 .60604 SCREW, CAP 4
51 .21097 BRACKET, SYNCHRO START 1
52 .21777 SOLENOID 1
53 .65199 SPRING, THROTTLE 1
54 .62609 SCREW, MACHINE 1
55 .60353 SCREW, CAP 2
56 .63301 WASHER, LOCK 2
57 .60701 NUT, HEX 2

REV.

DASH (-) INDICTATER TLIE HTER A6 10 mimw 1 imms - =




B mm Mark Industries

TITLE LIFT CYLINDER ASSEMBLY

SECTION

MODEL

62 4X2

FIGURE

NOTES UNTIL MID 1981

PAGE

A : i)»
16 " §
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4\ G w 4
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A V1V ' \
7 6 12 14 81110 2 15 7
13 Q
NOTE 1: DUE TO VENDOR/MFG. REVISIONS;
WHEN POSSIRBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21075 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .21112 CYLINDER, LIFT 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66043 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 ..67672 BUSHING 4
5 .21223 VALVE, HOLDING 1
6 .20210 PLATE, HOLDING VALVE MOUNTING 1

REV.




R

TITLE

LIFT CYLINDER ASSEMBLY

SECT. 4

mﬁm Mark Industries

MODEL 62 4X2 FiG.

NOTES UNTIL MID 1981 PAGE 2

UNITS

. TEM PART NUMBER DESCRIPTION PER
1234 ASSY
7 .80012-11 ELBOW, SWIVEL 4
8 .30004-11 CONNECTOR 5
9 .80015-06 ELBOW, SWIVEL 1
10 .24166 STRAP 2
11 .80035-11 TEE 1
12 .80060-06 NUT 1
13 .21385 ORIFICE, BLEED DOWN 1
14 .20628 ASSEMBLY, TUBING 1
15 .20627 ASSEMBLY, TUBING 1
16 .60344 SCREW, CAP 2
17 .63303 WASHER, LOCK 2
18 .63428 WASHER, FLAT 2

REV.

MAQH 7N ININICATERQ TLIC 'MTERAY IS RIAT I FISTRATEN




TITLE

LIFT CYLINDER ASSEMBLY SECT. 4

mm Mark Industries

.80015-06

MODEL 62 432 FIG. 324
NOTES SINCE MID 1981 PAGE 1
UNITS
~ ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21894 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1A for NHA)
2 .21257 SUB-ASSEMBLY, LIFT CYLINDER (SE) 1
3 ..21199 CYLINDER, LIFT 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-4 ...66043 KIT, SEAL (SE: WITH POLYPAK; NOT SHOWN) 1
...66721 KIT, SEAL (SE: WITH STEEL PISTON RINGS) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
5 ...67672 BUSHING 4
6 ..21445 BLOCK, VALVE 1
7 .81006 CARTRIDGE, OVERCENTER 2
8 .61943 SCREW, CAP 4
9 .63302 WASHER, LOCK 4
10 .80012-11 ELBOW, STRAIGHT THREAD 2
11 ..80062-06 SLEEVE 2
12 ..26372 TUBING, HYDRAULIC 1
13 ..80060-06 NUT 2
14 .80060-05 NUT 1
15 .20348 ORIFICE, BLEED DOWN 1
16 ..80056-01 REDUCER, TUBE END 1
17 ..62202 SCREW, SET 1
18 .80012-11 ELBOW, STRAIGHT THREAD 1
19 .50900 ELBOW, STRAIGHT THREAD 1
20 .80004-11 CONNECTOR, STRAIGHT THREAD 1
21 ELBOW, SWIVEL NUT 1

REV.

PASH (Y INDICATEQ THE 'ITERA 1Q NIAT (11 HICTOATEN




TITLE LIFT CYLINDER ASSEMBLY SECTION 4

MODEL 62 4X2 FIGURE 3A

. WM Mark Industries

NOTES SINCE MID 1981 ° PAGE 1
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NOTE 1l: DUE TO VENDOR/MFG. REVISIONS;
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
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. WM Mark Industries

TITLE ROTATION GEARBOX ASSEMBLY

SECTION

4

MODEL 62 4X2

FIGURE

NOTES UNTIL EARLY 1985

PAGE

‘-—ﬂ.é=_=—q
i
I — o)
I i
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21078 ASSEMBLY, ROTATION GEARBOX REF
(See Sect. 4, Fig. 1 for NHA)
2 .20726 GEARBOX, ROTATION (HT OR BR) 1
(See Sect. 4, Fig. 6 or 6A for Details)
3 .20520 MOTOR, ORBIT 1
-4 ..16967 KIT, SEAL 1
5 .20736 SUBPLATE, GEARBOX 1
6 .21201 PINION 1
7 .61901 SCREW, CAP 4
8 | .63306 WASHER, LOCK 4
9 .80001-12 CONNECTOR, MALE 2

REV.




o | TITLE FUEL TANK ASSEMBLY SECTON g4
m Mark Industries
— i MODEL 62 4X2 FIGURE 4
NOTES PAGE 1
|
| T
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? i
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UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 21076 ASSEMBLY, FUEL TANK REF
(See Sect. 4, Fig. 1 for NHA)
2 | .21335 TANK, FUEL 1
3 |..65272 CAP, GAS 1
4 | ..20041 UNIT, SENDING 1
5 | .80048-03 PLUG, HOLLOW 1
6 |.80021-03 ELBOW, STREET 1
7 | .12000 VALVE, NEEDLE 1
8 | .2589 HOSE, FITTING 1
9 | .160202 HOSE, FUEL 11.5 FT
10 | .160 FILTER, FUEL 1
11 | .53902 PLUG, PIPE 1

REV.



' 'm Mark Industries

TITLE

ROTATION GEARBOX ASSEMBLY

SECT. 4

MODEL 62 4X2 FIG.  5A
NOTES SINCE EARLY 1985 PAGE 2
UNITS
. ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21972 ASSEMBLY, ROTATION GEARBOX REF
(See Sect. 4, Fig. 1A for NHA)
2 .22997 WELDMENT, MOUNTING PLATE 1
3 .60602 SCREW, CAP 9
4 .22830 HUB, TORQUE 1
(See Sect. 4, Fig. 7 for Details)
5 .21974 PINION 1
6 .80036-03 TEE, BRANCH STRAIGHT THREAD 1
7 .61940 SCREW, CAP 2
8 .60622 SCREW, CAP 2
9 .81080 MOTOR, HYDRAULIC (TRW: SINCE MID 1985) 1
‘ (See Vendor Chapter for Details)

-10 ..66965 KIT, SEAL (FOR 81080) 1
11 .80018-13 ELBOW, STRAIGHT THREAD 2
12 .80059-03 CAP 1
13 .22831 BRAKE 1

(See Vendor Chapter for Details)

-14 ..67150 KIT, SEAL 1

-15 ..67644 KIT, LINING 1

-16 ..67657 KIT, BEARING 1

-17 ..67650 KIT, SPRING 1

-18 ..67660 PISTON, BRAKE 1
19 .63305 WASHER, LOCK 2
20 .66846 GASKET 1

[=1=2¥]




o i“'m Mark Industries

TITLE ROTATION GEARBOX ASSEMBLY SECTION 4
MODEL 62 4X2 FIGURE g§pa
NOTES SINCE EARLY 1985 PAGE 1

REV.




L

TITLE

ROTATION GEARBOX

SECT. - 4

WW Mark Industries

MODEL 62 4X2 FIG. 6A

NOTES BR PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 VALVE, RELIEF 1
27 REDUCER 1
28 PLUG, PIPE 2
29 PLUG 1
30 COUPLING, BRAKE 1
31 SHAFT, BRAKE 1
32 COVER, BRAKE 1
33 PLATE, BRAKE END 1
34 . DISC, FRICTION 2
35 ROTOR, BRAKE 1
36 PLATE, PRESSURE 1
37 ASSEMBLY, SPRING 1
38 KEY, WOODRUFF 2
39 . NUT, BRAKE ADJUSTMENT 1
40 .66551 COUPLING, MOTOR 1
41 . ADAPTER, MOTOR 1
42 PIN, DOWEL 2
43 O-RING 1
44 GASKET 1
45 GASKET, MOTOR 1
46 SCREW, CAP 2
47 WASHER, LOCK 2

nev
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Wm Mark Industries
f

TITLE

ROTATION GEARBOX

SECT. 4

MODEL 62 4X2 FIG. 6A
NOTES BR PAGE 2
. UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20726 GEARBOX, ROTATION (BR) REF
(See Sect. 4, Fig. 5 for NHA)

-2 .66172 KIT, SEAL REPAIR 1
3 .66176 HOUSING, WORM ASSEMBLY 1
4 .66177 COVER, HOUSING 1
5 .66403 GEAR, WORM 1
6 WORM (RH) 1
7 .66404 SHAFT, OUTPUT 1
8 . CUP, BEARING 2
9 . CONE, BEARING 2

10 RING, THRUST 2

11 RETAINER 2

12 SPACER, BEARING 2

13 . SHIELD, DUST 1

14 .66758 KEY 2

15 PLUG, PIPE 2

16 .66249 SHAFT, SEAL 1

17 SCREW, CAP 2

18 . GASKET 2

19 . RING, SNAP 2

20 O-RING 1

21 SCREW, CAP 4

22 . SCREW, CAP 4

23 SCREW, CAP 6

24 WASHER, LOCK 8

25 WASHER, LOCK 6




TIM.E ROTATION GEARBOX SECTION 4

MODEL 62 4X2 FIGURE g2

- mm Mark Industries

NOTES BR PAGE 1
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TITLE ROTATION GEARBOX ' SECT. 4

it

Wm Mark Industries

MODEL 62 4X2 FIG.

NOTES HT PAGE 3

' ' UNITS

[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-26 .67066 BREATHER 1
-27 . ADAPTER 1
28 .67067 PLUG, LEVEL 1
29 .67097 CIRCUP 1
30 .67099 WASHER 1
31 .67100 SCREW 1
32 .66772 . COUPLING 1
33 .67068 WASHER, THRUST 2
34 . GASKET, MOTOR 1
35 .67091 BOLT 2
-36 .67057 BUSHING 4

REV. DASH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED



e
!

Mark Industries |- ROTATION GEARBOX SECT. 4
MODEL 62 4X2 FIG,
NOTES HT PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 20726 GEARBOX, ROTATION (HT) REF
(See Sect. 4, Fig. 5 for NHA)
2 .66754 CASE, GEARBOX 1
3 .66798 LID, GEARBOX 1
4 .66753 WHEEL, WORM 1
5 .67058 WORM 1
6 .66511 SHAFT, OUTPUT 1
7 . BUSHING, CASE 1
8 . | BUSHING, LID 1
9 .67092 BEARING 2
10 .67059 CAP, CLOSED BEARING 1
11 .66785 CAP, MOTOR BEARING 1
12 | .67062 SHIM, WORM BEARING AR
13 .67063 SHIM, WORM BEARING AR
14 .67064 SHIM, WORM BEARING AR
15 .67065 GASKET 2
16 .67060 BOLT, HEX 8
17 WASHER, LOCK 8
18 .67093 PLATE, COVER 1
19 SEAL, OIL 1
20 .67095 SHIM, GEARBOX LID AR
21 .67094 SHIM, GEARBOX LID AR
22 .67096 SHIM, GEARBOX LID AR
23 .66758 KEY 2
24 .67061 SCREW, HEX 6
25 WASHER, NYLITE 6

REV.
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. Wﬂ Mark Industries

TITLE ROTATION GEARBOX SECTION 4
MODEL 6 2 4 X2 FIGURE 6
NOTES HT PAGE 1

REV.
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TITLE TORQUE HUB SECT. 4

MODEL 62 4X2 FIG.
NOTES ROTATION GEARBOX, SINCE EARLY 1985 PAGE 2
. UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22830 HUB, TORQUE REF
(See Sect. 4, Fig. 5A for NHA)
(See Vendor Chapter for Details)
-2 .600220 KIT, SEAL 1
-3 . SUB-ASSEMBLY, HUB/SPINDLE 1
4 ..67877 SHAFT, OUTPUT 1
*5 . SEAL 1
6 ..67917 CUP, BEARING 1
7 ..67924 CONE, BEARING 1
8 ..67915 CUP, BEARING 1
9 ..67923 CONE, BEARING 1
10 ..67911 SPACER 1
*11 - RING, RETAINING 1
-12 . PLUG, PIPE 3
-13 .. PLUG, PIPE 1
14 . GEAR, RING 1
-15 . SUB-ASSEMBLY, CARRIER 1
16 .o CARRIER 1
17 ..67898 WASHER, THRUST 6
18 ..67918 ROLLER, NEEDLE 96
19 ..67907 SPACER 3
20 .- SHAFT, PLANET 3
21 .- GEAR, PLANET 3
-22 . PIN, ROLL 3
*¥23 . O-RING 2
NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.

REV. DASH (=) INDICATFS THFE ‘ITEAA* IS NT 1L TIRTRATEN



TITLE TORQUE HUB SECT. 4

@m Mark Industries
I

| MODEL 62 4X2 FIG.
NOTES ROTATION GEARBOX, SINCE EARLY 1985 PAGE 3
. UNITS
TEM PART NUMBER DESCRIPTION PER

1234 ASSY
24 . COVER 1l
25 .67882 GEAR, INPUT 1
26 .67899 WASHER, THRUST 1
*27 . WASHER, THRUST 1l
28 .66427 BOLT 8
29 . PLUG, PIPE 1
30 .66426 BOLT, SHOULDER 4

NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.

REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED
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TITLE

GROUND CONTROL BOX ASSEMBLY
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L WW Mark Industries

TITLE GROUND CONTROL BOX ASSEMBLY SECTION
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L]

Wm Mark Industries
diL

TITLE

GROUND CONTROL BOX ASSEMBLY

SECT. 4

MODEL 62 4X2 FIG.
NOTES PAGE 3
UNITS
~ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21703 ASSEMBLY, GROUND CONTROL BOX REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 .20977 MACHINING, ELECTRICAL ENCLOSURE 1
3 .20460 DECAL, GROUND CONTROL CONSOLE 1l
4 .2717 SWITCH, IGNITION 1
5 .20562 BREAKER, CIRCUIT 2
6 .4011 SWITCH, PUSH BUTTON 2
7 .20571 HOURMETER 1
8 .20572 AMMETER 1
9 .20481 SWITCH, TOGGLE 3
10 .20482 SWITCH, TOGGLE 1
11 .20573 RELAY, LATCHING 1
12 .4027 BLOCK, TERMINAL 52
13 .117-A BLOCK, TERMINAL 3
14‘ .2806 RELIEF, STRAIN 6
15 .2808 NUT, LOCK 6
16 .2807 RELIEF, STRAIN 1
17 .2809 NUT, LOCK 1
18 .70213 RELAY, SQUARE 1
19 .21250 SENSOR, SLOPE 1
20 .21219 GAUGE, FUEL 1
21 .4045 DIODE 2
22 .70142 RESISTOR 3
23 .117-D CONNECTOR, BUTT 8
24 .117-E TERMINAL, PUSH 6
25 .70214 RELAY, BASE 1

REV
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TITLE ~ GROUND CONTROL BOX ASSEMBLY secT. 4

MODEL 62 4X2 ) FIG.

NOTES PAGE 4

: UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY
26 | .2859 RING, TONGUE 25
27 .876 TERMINAL, RING 10
28 .62609 SCREW, MACHINE 12
29 .63311 WASHER, LOCK 14
30 .61501 NUT, HEX 12
31 .60325 SCREW, CAP 4
32 .63303 WASHER, LOCK 4
33 .60703 NUT, HEX 4
34 .20413 DECAL, ENGINE CHOKE 1
35 .62630 SCREW, MACHINE 2
36 .70147 CAPACITOR, ELECTROLYTE 1
37 .117-ccC CONNECTOR, FEMALE 2
38 .70029 CONNECTOR 2

39 .902 PLATE, COVER 1




TILE PROPORTIONAL VALVE ASSEMBLY SECTION 4

MODEL 62 4%X2 FIGURE

. mmm Mark Industries

NOTES PAGE 1
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Mark Industries TITLE PROPORTIONAL VALVE ASSEMBLY SECT. 4
MODEL 62 4X2 FG.
NOTES PAGE 2
TEM PART NUMBER DESCRIPTION R
1234 ASSY
-1 22519 ASSEMBLY, PROPORTIONAL VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 .21776 VALVE, CONTROL
(See Vendor Chapter for Details)
3 .80004-09 CONNECTOR, STRAIGHT THREAD
4 .80028-05 TEE, SWIVEL NUT
5 .80058-03 REDUCER
6 .80060-05 NUT
7 .80056-01 REDUCER, TUBE END
8 .80008-08 ELBOW, MALE
9 .80039-04 TEE, FEMALE
10 .80052-04 NIPPLE, PIPE
11 .20357 VALVE, NEEDLE
12 | .80037-08 TEE, MALE
13 .80063-15 ADAPTER, FEMALE
14 .55300 TEE
15 .80004-03 CONNECTOR, STRAIGHT THREAD
16 .80004-24 CONNECTOR, STRAIGHT THREAD
17 .80004-18 CONNECTOR, STRAIGHT THREAD
18 .80004-14 CONNECTOR, STRAIGHT THREAD
19 .80012-18 ELBOW, STRAIGHT THREAD
20 .54709 NIPPLE, REDUCING
21 .2527 COUPLING, QUICK DISCONNECT
22 . 845 CAP, QUICK DISCONNECT
23 .80059-03 CAP
24 .80012-14 ELBOW, STRAIGHT THREAD




L TIMLE MINIPAK ASSEMBLY SECTION 4

. Wm Mark Industries [—— pr— p—

NOTES WITHOUT PLATFORM ROTATION PAGE 1

(

2
4
5
| 6

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 21088 ASSEMBLY, MINIPAK REF

(See Sect. 4, Fig. 1 or 1A for NHA)

2 .21207 VALVE, SOLENOID 1
-3 ..67825 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
4 ..67958 CARTRIDGE (ONLY) 4
5 ..16953 COIL (ONLY) 4
6 .80012-05 ELBOW, STRAIGHT THREAD 4
7 .80063-01 ADAPTER, FEMALE 1
8 .80001-08 CONNECTOR, MALE 1
9 .80012-08 ELBOW, STRAIGHT THREAD 1

(21 Y2



0 e SECTION
L Mm Mark Industries MINIPAK ASSEMBLY 2

MODEL 62 4X2 FIGURE 10Aa

NOTES WITH PLATFORM ROTATION PAGE 1

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22607 ASSEMBLY, MINIPAK REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 .21787 VALVE, SOLENOID 1
(See Vendor Chapter for Details)
-3 ..67825 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
4 ..67958 CARTRIDGE (ONLY) 6
-5 ..16953 COIL (ONLY) 5




mmm Mark Industries

TITLE

MINIPAK ASSEMBLY

SECT. 4

MODEL 62 4X2 Fa.  10A
NOTES WITH PLATFORM ROTATION PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
6 .20370 VALVE, NEEDLE 3
7 .80001-04 CONNECTOR, MALE 3
8 .80037-08 TEE, MALE 1
9 .80012-05 ELBOW, STRAIGHT THREAD 4
10 .80021-03 ELBOW, STREET 2
11 .80052-04 NIPPLE, PIPE 2
12 .80008-08 ELBOW, MALE 1
13 .80063-01 ADAPTER, FEMALE PIPE 2

nEV



- TTLE SOLENOID VALVE ASSEMBLY SECTION
m Mark Industries 4
! MODEL 62 4X2 FIGURE 171
NOTES UNTIL LATE 1981 PAGE 1
1
12
13
ﬁ(i DOIOEeIiIod 1)
I;I
/
‘I‘ \
6 3 6 3 11
12
13
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21089 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 for NHA)
2 .21384 BLOCK, MANIFOLD 1
3 .80012-03 ELBOW, STRAIGHT THREAD 3
4 .80012-09 ELBOW, STRAIGHT THREAD 1
5 .80004-08 CONNECTOR, STRAIGHT THREAD 1
6 .80050-05 PLUG, HEX HEAD 1
7 .21230 COIL AND CARTRIDGE 2
8 ..67126 COIL (ONLY) 2
9 .21231 COIL AND CARTRIDGE 2




o : TITLE SOLENOID VALVE ASSEMBLY SECT. 4
lﬁ” “ Mark Industrie
i 1 MODEL 62 4X2 FIG. 11
NOTES UNTIIL LATE 1981 PAGE 2
UNITS
. ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
10 ..67126 COIL (ONLY) 2
11 .60354 SCREW, CAP 2
12 .63307 WASHER, LOCK 2
13 .63403 WASHER, FLAT 2

Dr/




. mm Mark Industries

TITLE SOLENOQOID VALVE ASSEMBLY SECTION 4

MODEL 62 4X2 FIGURE 11A
NOTES LATE 1981 TO LATE 1986 PAGE 1
7
0 /] 1
o N
H

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 21692 ASSEMBLY, SOLENOID VALVE REF

(See Sect. 4, Fig. 1A for NHA)

2 .21860 VALVE, SOLENOID 1
3 ..66201 COIL, LARGE ROUND (ONLY) 3
4 .66245 CARTRIDGE, 3-WAY (ONLY) 3
5 .66202 COIL, SMALL ROUND (ONLY) 1
6 .66246 CARTRIDGE, 2-WAY (ONLY) 1
7 .50900 ELBOW, STRAIGHT THREAD 1
8 .80012-03 ELBOW, STRAIGHT THREAD 3
9 .80012-08 ELBOW, STRAIGHT THREAD 1
10 .80004-03 CONNECTOR, STRAIGHT THREAD 1
11 .80015-03 ELBOW, SWIVEL NUT 1




Y TITLE SOLENOID VALVE ASSEMBLY SECTION
] _Mark Industries :
-— MODEL 62 4X2 FIGURE 11
NOTES FROM LATE 1986 PAGE 1
Hi 3
7
8
8
o
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21692 ASSEMBLY, SOLENOID VALVE - REF
(See Sect. 4, Fig. 1A for NHA)
2 .21860 VALVE, SOLENOID 1
3 ..66884 CARTRIDGE AND COIL (SQUARE) 3
4 ...67249 COIL (ONLY) 3
5 ..66883 CARTRIDGE AND COIL (SQUARE) 1
6 ...67249 COIL (ONLY) 1
7 .50900 ELBOW, STRAIGHT THREAD 1
8 .80012-03 ELBOW, STRAIGHT THREAD 3
9 .80012-08 ELBOW, STRAIGHT THREAD 1
10 .80004-03 CONNECTOR, STRAIGHT THREAD 1
11 .80015-03 ELBOW, SWIVEL NUT 1

[=1 =4V}




. mm Mark Industries

TIMLE PILOT VALVE MANIFOLD ASSEMBLY SECTION 4

MODEL 62 4X2 FIGURE 12
NOTES PAGE 1
7
; \
- N ;

l T
<
, @ |
VAR \\
2 11
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21472 ASSEMBLY, PILOT VALVE MANIFOLD REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 .21448 MANIFOLD, PILOT VALVE 1
3 ..66906 CARTRIDGE, PRIORITY 1
-4 ...67116 KIT, SEAL 1
5 ..66907 CARTRIDGE, CHECK 1
-6 ..67116 KIT, SEAL 1
7 ..66908 CARTRIDGE, SHUTTLE 1
-8 ...67117 KIT, SEAL 1
9 .80012-03 ELBOW, STRAIGHT THREAD 1
10 .80012-08 ELBOW, STRAIGHT THREAD 1
11 .80004-08 CONNECTOR, STRAIGHT THREAD 2




o TITLE 5T
L IWW Mark Industries LOT FILTER ASSEMBLY

SECTION 4
MODEL 6 2 4X2 FIGURE 1 3
NOTES UNTIL LATE 1985 PAGE 1

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22146 ASSEMBLY, PILOT FILTER REF
(See Sect. 4, Fig. 1 for NHA)
2 .20368 FILTER, LOW PRESSURE 1
3 ..20472 ELEMENT, FILTER 1
4 .80057-11 REDUCER, PIPE THREAD 2
5 .80008-08 ELBOW, MALE 2




< TITLE PILOT FILTER ASSEMBLY SECTION
) _Mak Industries :
— M MODEL 62 4X2 FIGURE 132
NOTES SINCE LATE 1985 PAGE 1
4
— i
5 —%} ‘49‘
6
2/
3
\_ J _J
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22963 ASSEMBLY, PILOT FILTER REF
(See Sect. 4, Fig. 1A for NHA)
2 .81076 ASSEMBLY, FILTER 1
3 ..81077 ELEMENT, FILTER 1
4 .80012-14 ELBOW, STRAIGHT THREAD 2
5 .80056-03 REDUCER, TUBE END 1
6 .80060-06 NUT 1




|
BN it

. TITLE HYDRAULIC TANK ASSEMBLY SECTION 4
uumm Mark Industries > 10 T
NOTES PAGE 1

REV.



HYDRAULIC TANK ASSEMBLY SECT. 4

Iﬁm; Mark Industries mE

L MODEL 62 4X2 Fe. 14
NOTES PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ' ASSY
-1 21937 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 .21336 TANK, HYDRAULIC (41 GAL) 1
-3 ..66335 FILTER, SUMP 1
4 ..65130 GAUGE 1
5 ..66247 GASKET 2
6 .16553 NIPPLE 1
7 .20050 VALVE, BUTTERFLY 1
8 .2551 ELBOW 1
9 .80008-10 ELBOW, MALE 3
10 .80060-05 NUT 2
11 .80056-01 REDUCER, TUBE END 2
12 .80041-06 TEE, STREET
13 .80001-10 CONNECTOR, MALE
14 .80008-20 ELBOW, MALE
15 .80008-23 ELBOW, MALE
16 .80057-20 REDUCER, PIPE THREAD
17 .21241 ASSEMBLY, FILTER
18 ..21245 ELEMENT, FILTER
19 .16557 NIPPLE




. mmm Mark Industries

TME MASTER LEVELING CYLINDER ASSEMBLY

SECTION 4

MODEL 62 4X2 FIGURE 15
NOTES PAGE 1
4 4
*
//// * * 2 afi}f//// * * *
Tr,/, / / - ,//
WA ANNERN ]
@ = o
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .21111 CYLINDER, MASTER LEVELING (SE: SHOWN) 1
(SINCE EARLY 1987: SOME CONCURRENT USE)
.21111 CYLINDER, MASTER LEVELING (RA: NOT SHOWN) 1
(UNTIL LATE 1987: SOME CONCURRENT USE)
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66044 KIT, SEAL (SE: SHOWN) 1
..66651 KIT, SEAL (RA: NOT SHOWN) 1l
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 .80033-03 TEE, STRAIGHT THREAD 2




B mﬁm Mark Industries

TILE ROTARY MANIFOLD ASSEMBLY SECTION 4

MODEL 62 4X2 FIGURE 1g
NOTES UNTIL EARLY 1983 PAGE 1
7
- 5
[ I
i
/ Tl 2 (L L [
2 U / [ | §
Q 8 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20793 ASSEMBLY, ROTARY MANIFOLD REF
(See Sect. 4, Fig. 1 for NHA)
2 .20324 MANIFOLD, ROTARY 1
-3 ..20039 KIT, SEAL 1
4 .80004-18 CONNECTOR, STRAIGHT THREAD 2
5 .80004-03 CONNECTOR, STRAIGHT THREAD 3
6 .80013-08 ELBOW, MALE 1
7 .80012-18 ELBOW, STRAIGHT THREAD 2
8 .80012-03 ELBOW, STRAIGHT THREAD 3
9 .80008-08 ELBOW, MALE 1




. mmm Mark Industries

TITLE

ROTARY MANIFOLD ASSEMBLY SECTION 4
MODEL 62 4X2 FIGURE 162
NOTES SINCE EARLY 1983 PAGE 1

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 | 22495 ASSEMBLY, ROTARY MANIFOLD REF

(See Sect. 4, Fig. 1 for NHA)

2 |.22363 MANIFOLD, ROTARY 1
-3 ...66562 KIT, SEAL 1
4 .80012-03 ELBOW 3
5 .80012-08 ELBOW 2
6 .80012-09 ELBOW 1
7 | .80012-18 ELBOW 2
8 .80004-03 CONNECTOR 3
9 |.80004-08 CONNECTOR 2
10 | .80004-11 CONNECTOR 1
11 .80004-18 CONNECTOR 2
12 .80050-05 PLUG, HEX 2

™y




_ mfmm Mark Industries

TmeE BATTERY CABLE KIT SECTION 4
MODEL 62 4X2 FIGURE ] 7
NOTES PAGE 1

12 voLT
BATTERY

@ ©

POWER
RELAY

g

STARTING
MOTOR

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 20673 KIT, BATTERY CABLE REF

(See Sect. 4, Fig. 1A for NHA)

2 .13226-1140 ASSEMBLY, ELECTRICAL CABLE 1
3 .13226-0480 ASSEMBLY, ELECTRICAL CABLE 1
4 .13226-0180 ASSEMBLY, ELECTRICAL CABLE 1
5 .13226-0090 ASSEMBLY, ELECTRICAL CABLE 1
6 .13226-1200 ASSEMBLY, ELECTRICAL CABLE 1
7 .13226-0600 ASSEMBLY, ELECTRICAL CABLE 1




o TIMLE BOOM ASSEMBLY

N

“;j‘”-{n,}i Mark Industries |mooeL 62 4x2 SEC;I ON

—

NOTES

SECTION 5 CONTAINS:

FIG. NO. TITLE
1 FINAL BOOM ASSEMBLY (UNTIL LATE 1984)
1a FINAL BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
1B FINAL BOOM ASSEMBLY (SINCE MID 1986)
2 INTERMEDIATE BOOM ASSEMBLY (UNTIL LATE 1984)
2A INTERMEDIATE BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
2B INTERMEDIATE BOOM ASSEMBLY (SINCE MID 1986)
3 INNER BOOM ASSEMBLY (UNTIL LATE 1984)
3A INNER BOOM ASSEMBLY (FROM MID 1984 TO MID 1986)
3B INNER BOOM ASSEMBLY (SINCE MID 1986)
4 SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL MID 1981)
4A SLAVE LEVELING CYLINDER ASSEMBLY (SINCE MID 1981)
5 BOOM EXTENSION CYLINDER ASSEMBLY (UNTIL LATE 1981)
5A BOOM EXTENSION CYLINDER ASSEMBLY
(FROM LATE 1981 TO MID 1986)
5B BOOM EXTENSION CYLINDER ASSEMBLY (SINCE MID 1986)




®% Mark Industries

TITLE

FINAL BOOM ASSEMBLY

SECT.

MODEL

62 4X2

FIG.

NOTES

UNTIL LATE 1984

PAGE




my TITLE FINAL BOOM ASSEMBLY SECT. 5

() Mark Industrtes

MODEL 62 4X2 FIG.

NOTES UNTIL LATE 1984 PAGE 2

ITEM PART NUMBER DESCRIPTION UFL\IEIIES

' 1234 ASSY

-1 21052 ASSEMBLY, PFPINAL BOOM REF

(See Sect. 2, Fig. 1 for NHA)
2 .21101 MACHINING, OUTER BOOM 1
3 ..21113 WELDMENT, OUTER BOOM 1
4 ..21783 BUSHING 2
5 .21053 ASSEMBLY, INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2 for Details)
6 .21310 BRACKET, BOOM END 1
7 .21311 PAD, WEAR 2
8 .21320 COVER, PLATE 1
9 .21321 COVER, WEAR PAD PLATE 2
10 .20453 PLATE, PAD PRESSURE 2
11 .21315 PAD, POLYETHYLENE WEAR 2
12 .21353 BUSHING, ECCENTRIC 2
13 .21340 PIN, ANCHOR 1
14 .60343 SCREW, CAP 22
15 .62204 SCREW, SET 5
16 .61101 NUT, HEX 4
17 .61806 SCREW, .CAP 4
18 .62203 SCREW, SET 2
19 .60607 SCREW, CAP 4
20 .63303 WASHER, LOCK 26
21 .61102 NUT, HEX 8
22 .64301 PIN, COTTER 4
23 .21358 PAD, WEAR (RETAINER) 2
24 .80012-11 ELBOW, STRAIGHT THREAD 2
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED



a;

TITLE FINAL BOOM ASSEMBLY SECT. 5
@m Mark Industres [ — > %2 e

NOTES UNTIL LATE 1984 PAGE 3
UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

25 .80045-03 UNION, BULKHEAD 4

26 .2594 ELBOW, SWIVEL 2

27 .70107 SWITCH, LIMIT 1

28 .70031 ACTUATOR, ARM 1

29 .2806 RELIEF, STRAIN 1

30 .61916 SCREW, CAP 2

31 .63313 WASHER, LOCK 2
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o TITLE FINAL BOOM ASSEMBLY SECT. 5
_fi1} Mark Industrles [, P — 12
NOTES FROM MID 1984 TO MID 1986 PAGE 2
TEM PART NUMBER DESCRIPTION UF[\E'EIIES
' 1234 ASSY
-1 22700 ASSEMBLY, FINAL BOOM REF
(See Sect. 2, Fig. 1 for NHA)
2 .22694 MACHINING, OUTER BOOM 1
3 ..22692 WELDMENT, OUTER BOOM 1
4 ..21783 BUSHING, BOOM PIVOT 2
5 .22699 ASSEMBLY, INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2A for Details)
6 .22696 PAD, WEAR 2
7 .61806 SCREW, CAP 4
8 .22706 BRACKET, BOOM END 1
9 .60607 SCREW, CAP 6
10 .22710 CLEVIS 1
11 .60910 NUT 2
12 .64301 PIN, COTTER 1
13 .22708 PIN 1
14 .65076 RING, SNAP 2
15 .63301 WASHER, LOCK 4
16 .22703 PIN 4
17 .65082 RING, SNAP 8
18 .22707 LEVER, RETRACTION 1
19 .60367 SCREW, CAP 6
20 .63302 WASHER, LOCK 6
21 .21320 COVER, PLATE 1
22 .60644 SCREW, CAP 4
23 .22586 BRACKET, MOUNTING STATIONARY (L.H.) 1
24 .22585 BRACKET, MOUNTING STATIONARY (R.H.) 1

REV.

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




i TITLE FINAL BOOM ASSEMBLY | |sect. 5

W Mark Industries MODEL 62 4X2 e 1A

NOTES FROM MID 1984 TO MID 1986 PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .21358 RETAINER, WEAR PAD 2
26 .21340 PIN, ANCHOR 1
27 .21353 BUSHING, ECCENTRIC 2
28 .62203 SCREW, SET 2
29 .60701 NUT 8
30 .22709 LEVER, EXTENSION CABLE 1
31 ..64915 BUSHING 1
32 .62704 SCREW, MACHINE 2
33 .63313 WASHER, LOCK 2
34 .70148 ARM, LEVER SWITCH 1
35 .60325 SCREW, CAP 16
36 .63303 WASHER, LOCK 16
37 .21321 COVER, PLATE (WEAR PAD) 2
38 .62204 SCREW, SET 4
39 .61101 NUT, HEX 4
40 .20453 PAD, PRESSURE PLATE 2
41 .21315 PAD, WEAR 2
42 .60603 SCREW, CAP 2
43 .22593 RETAINER ’ 1
44 | .2806 RELIEF, STRAIN 1
45 .2768-385 CABLE, ELECTRICAL 1
46 .70107 SWITCH, LIMIT 1
47 .64301 PIN, COTTER 1

[=3 =4 ¥)
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TITLE FINAL BOOM ASSEMBLY SECT. 5

MODEL 62 4X2 FIG. 1B
NOTES SINCE MID 1986 PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
' 1234 ASSY
-1 23062 ASSEMBLY, FINAL BOOM REF
(See Sect. 2, Fig. 1 for NHA)
2 .23055 MACHINING, OUTER BOOM 1l
3 ..23054 WELDMENT, OUTER BOOM 1
4 ..21783 BUSHING 2
5 .23063 ASSEMBLY, INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2B for Details)
6 .23210 LEVER, RETRACTION CABLE 1
7 .23208 PAD, WEAR 2
8 .61801 SCREW, CAP 4
9 .23212 BRACKET, BOOM END 1
10 .22594 SLEEVE, THREADED 1
11 .60801 NUT, HEX 2
12 .64301 PIN, COTTER 1
13 .60542 SCREW, CAP 4
14 .23269 TERMINAL, CABLE 1
15 .22548 PIN 1
16 .65081 RING, SNAP 2
17 .23544 PIN, CLEVIS 4
18 .21358 RETAINER, WEAR PAD 2
19 .21320 COVER, PLATE 1
20 .60367 SCREW, CAP 6
21 .63302 WASHER, LOCK 8
22 .60644 SCREW, CAP 4
23 .23894 BRACKET, STATIONARY 1
24 .63401 WASHER, FLAT 4

REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED



n TITLE FINAL BOOM ASSEMBLY SECT. 5

7] Mark Industries

i MODEL 62 4%2 FG. 1B
NOTES SINCE MiD 1986 PAGE 3
ITEM PART NUMBER DESCRIPTION UF[\jEI[.gS
1234 ASSY
25 .23213 PIN, EXTENSION CYLINDER 1
26 .21353 BUSHING, ECCENTRIC 2
27 .62203 SCREW, SET 2
28 .23209 LEVER, EXTENSION CABLE 1
29 ..65475 BUSHING 1l
30 .60533 SCREW, CAP 2
31 ..22593 RETAINER 1
32 .23170 PAD, WEAR 2
33 .20453 PLATE, PAD PRESSURE - 2
34 .21321 COVER, PLATE (WEAR PAD) 2
35 .60395 SCREW, CAP 4
36 .63303 WASHER, LOCK 20
37 .60343 SCREW, CAP 12
38 .62204 SCREW, SET 4
39 .61101 NUT, HEX 4
40 .70107 i SWITCH, LIMIT 1
41 .62615 SCREW, MACHINE 2
42 .63313 WASHER, LOCK 2
43 .70148 ARM, LEVER SWITCH 1
44 .2806 RELIEF, STRAIN 1l
45 .70036~-385 CABLE, ELECTRICAL 1 FT
46 ..70036 WIRE 32.1 FT
47 .64204 PIN, ROLL- 1
48 .61931 SCREW, CAP 2
49 .61322 NUT, LOCK 2




TITLE FINAL BOOM ASSEMBLY SECT. 5

MODEL 62 4X2 FIG. 1B
NOTES SINCE MID 1986 PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-50 .60711 NUT, HEX 4
51 .60701 NUT, HEX 4
52 .64302 PIN, COTTER 4

RFV MAQH £ INDNC ATERQ TIE 'ITERA' I NIANT DT HIQRTDATEN



TITLE INTERMEDIATE BOOM ASSEMBLY SECT.
fi[ji Mazk Industries ooz 62 4%2 .y
NOTES UNTIL LATE 1984 PAGE
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TITLE INTERMEDIATE BOOM ASSEMBLY SECT. 5
i1t Mark Industries |, .. 62 42 e
NOTES UNTIL LATE 1984 PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21053 ASSEMBLY, INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 .21102 MACHINING, INTERMEDIATE BOOM 1
3 ..21114 WELDMENT, INTERMEDIATE BOOM 1l
4 ..60612 SCREW, CAP 4
5 ..63303 WASHER, LOCK 4
6 .21054 ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 3 for NHA)
7 .21303 ASSEMBLY, CABLE SHEAVE 4
8 ..65062 BEARING 4
9 ..65061 BEARING 4
10 .20247 SHEAVE, HOSE 2
11 .21302 SHEAVE, SHAFT CABLE 1
12 .21300 PIN, HOSE SHEAVE 1
13 .21213 ASSEMBLY, BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5 for Details)
(UNTIL LATE 1981)
14 .21893 ASSEMBLY, BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5A for Details)
(FROM LATE 1981 TO MID 1986)
15 ‘ .21338 PIN, TRUNNION 2
16 .20284 PAD, WEAR 1
17 .21317 PAD, WEAR 2
18 .21312 PAD, WEAR 2
19 .21391 PAD, WEAR 1
20 .21314 PAD, PRESSURE 2
21 .21343 PLATE, WEAR PAD SUPPORT 1
22 .21321 PLATE, COVER 2

PN A AL AN RPN AT T I TR A I RIZNT ) IOT A TEMN




TITLE INTERMEDIATE BOOM ASSEMBLY SECT. 5
MODEL 62 4X%2 FIG.

NOTES UNTIL LATE 1984 PAGE 3

. UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 .20453‘ PLATE, PAD PRESSURE 2
24 .62203 SCREW, SET 2
25 .61801 SCREW, CAP 12
26 .61805 SCREW, CAP 6
27 | .20298 BRACKET, RETRACTION HOSE 2
28 .20211 HOSE, ADAPTER 2
29 | .80061-11 NUT, LOCK 4
30 .65103 FITTING, GREASE 3
31 .60627 SCREW, CAP 5
32 .60307 SCREW, CAP 12
33 .63303 WASHER, LOCK 12
34 .65075 RING, SNAP 2
35 .65076 RING, SNAP 2
36 .62204 SCREW, SET 4
37 .61101 NUT, HEX 4
38 .60613 SCREW, CAP 2
39 .63302 WASHER, LOCK 5
40 | .21316 PAD, WEAR 2
41 .21287 WELDMENT, CABLE KEEPER 2
42 .25397 TUBE, ROUND 2

REV.

DASH (-) INDICATES THE ITFM’ I8 NOT 1 1o aTre
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=

TITLE

INTERMEDIATE BOOM ASSEMBLY

SECT. 5

(F m Mcark Industries

MODEL 62 4X2 FIG. 2A
NOTES FROM MID 1984 TO MID 1986 PAGE 2
UNITS
- ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 22699 ASSEMBLY, INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 1A for NHA)
2 .22689 MACHINING, INTERMEDIATE BOOM 1
3 ..22688 WELDMENT, INTERMEDIATE BOOM 1
4 ..21301 PIN, EXTENSION SHEAVE 2
5 ..22691 BRACKET, SIDE WEAR PAD (L.H.) 1
6 ..22690 BRACKET, SIDE WEAR PAD (R.H.) 1
7 ..60612 SCREW, CAP 4
8 ..63303 WASHER, LOCK 4
9 .22698 ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 3A for Details)
10 .21321 PLATE, COVER (WEAR PAD) 2
11 .60307 SCREW, CAP 12
12 .63303 WASHER, LOCK 12
13 .61101 NUT, HEX 4
14 .62204 SCREW, SET 4
15 .21391 PAD, WEAR 1
16 .61801 SCREW, CAP 16
17 .60613 SCREW, CAP 2
18 .21343 PLATE, SUPPORT (WEAR PAD) 1
19 .65103 FITTING, GREASE 4
20 .65076 RING, SNAP 6
21 .22697 PAD, WEAR 2
22 .61802 SCREW, CAP 4
23 .22704 ASSEMBLY, PLASTITRAK SUPPORT ROLLER 1
24 ..22715 WELDMENT, BRACKET 1




(i1} Mark Industries

TITLE

INTERMEDIATE BOOM ASSEMBLY

SECT. 5

MODEL 62 4X2 FIG. 22

NOTES FROM MID 1984 TO MID 1986 PAGE 3

UNITS

ATEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .22717 ROLLER, PLASTITRAK 1
26 .22716 PIN, ROLLER PLASTITRAK 1
27 .60527 SCREW, CAP 1
28 .63302 WASHER, LOCK 1
29 .21317 PAD, WEAR 2
30 .21316 PAD, WEAR 2
31 .60527 SCREW, CAP 4
32 .21287 WELDMENT, CABLE KEEPER 2
33 .22705 ASSEMBLY, CABLE SHEAVE 4
34 ..25910 PLATE 4
35 ..65062 BEARING 4
36 ..65061 BEARING 4
37 .21314 PAD, PRESSURE 2
38 .20453 PLATE, PAD PRESSURE 2
39 .21893 ASSEMBLY, BOOM EXTENSION CYLINDER 1

(See Sect. 5, Fig. 5A for Details)
( FROM LATE 1981 UNTIL MID 1986)

40 .61805 SCREW, CAP - 4
41 .63302 WASHER, LOCK 8
42 .21312 PAD, WEAR 2
43 .21338 PIN, TRUNNION 2
44 .62203 SCREW, SET 2
45 .22729 PIN, SHEAVE 2
46 .61931 SCREW, CAP 4
47 .65534 WASHER, THRUST 8

j=j=aV)
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m Mark Industries

SECT.

TITLE INTERMEDIATE BOOM ASSEMBLY 5
MODEL 62 4X2 FIG. 2B
SINCE MID 1986 PAGE 1
46 10
7




m TITLE INTERMEDIATE BOOM ASSEMBLY SECT. 5

y
| Mark Industries [, 62 4%2 mo. 2B

NOTES SINCE MID 1986 PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23063 ASSEMBLY, INTERMEDIATE BOOM , REF
(See Sect. 5, Fig. 1B for NHA)
2 .23058 MACHINING, INTERMEDIATE BOOM 1
3 ..23057 WELDMENT, INTERMEDIATE BOOM 1
4 ..23014 PIN, EXTENSION SHEAVE 2
5 |..23116 BRACKET, SIDE WEAR PAD (L.H.) 1
6 ..23117 BRACKET, SIDE WEAR PAD (R.H.) 1
7 ..60539 SCREW, CAP 4
8 ..63303 WASHER, LOCK 4
9 .23064 ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 3B for Details)
10 .60541 SCREW, CAP 12
11 .63303 WASHER, LOCK 16
12 .61101 NUT, HEX 4
13 .62204 SCREW, SET | 4
14 .60325 SCREW, CAP 4
15 .65534 WASHER, THRUST 8
16 .21321 COVER, PLATE (WEAR PAD) 2
17 .20453 PLATE, PAD PRESSURE 2
18 .23200 PAD, WEAR 2
19 .65103 FITTING, GREASE 4
20 .23206 PAD, WEAR 1
21 .23207 SUPPORT, WEAR PAD 1
22 .61801 SCREW, CAP 6
23 .61805 SCREW, CAP 8

24 .23201 PAD, WEAR 2




rw‘ TITLE _ - INTERMEDIATE BOOM ASSEMBLY SECT. 5
_[W ';jTM? Mark Industries [

62 4X2 FIG. 2B

NOTES SINCE MID 1986 PAGE 3

UNITS

[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .61931 SCREW, CAP 4
26 .22567 PAD, WEAR 2
27 .23211 , PIN, TRUNNION 2
28 .62203 SCREW, SET 2
29 .61822 SCREW, CAP 4
30 .23204 PAD, WEAR 1
31 .23188 ASSEMBLY, BOOM EXTENSION CYLINDER : 1

(See Sect. 5, Fig. 5B for Details)
(SINCE MID 1986)

32 .23543 ASSEMBLY, CABLE SHEAVE 4
33 ..65064 ASSEMBLY, OUTER RING & ROLLER 4
34 ..65063 RING, INNER 4
35 .23144 PIN, CABLE SHEAVE 2
36 .23202 PAD, WEAR 2
37 .60553 SCREW, CAP 2
38 .63302 WASHER, LOCK 14
39 .24510 ASSEMBLY, SUPPORT ROLLER PLASTITRAK 1
40 ..24508 WELDMENT, ROLLER BRACKET 1
41 ..22716 PIN, ROLLER PLASTITRAK 1
42 ..24508 ROLLER, PLASTITRAK 1
43 ..60324 SCREW, CAP 1
44 ..63302 WASHER, LOCK 1
45 .23215 . WELDMENT, CABLE KEEPER 2
46 .60527 SCREW, CAP 6
47 | .23620 SHIM 1

48 | .23710 KEEPER, CABLE 2

[=3=4V) MACLE 7 N NI ATES TLAT TR A1 10 AAT H T 1HIATM ATrE
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. TITLE ~ INNER BOOM ASSEMBLY SECT. 5

&

I} Mcok Industries o

-k 62 4X2 - FIG.
NOTES UNTIL LATE 1984 PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21054 ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 2 for NHA)

-2 .21103 MACHINING, INNER BOOM 1
3 ..21115 WELDMENT, INNER BOOM 1
4 ..20582 BUSHING 2
5 .21313 PAD, WEAR 3
6 .21081 ASSEMBLY, HYDRAULIC HOSE 1
7 .210890 ASSEMBLY, CONTROL CABLE 1
8 ..21324 HOUSING, RETRACTION 1
9 ..20802 CABLE, 40 CONDUCTOR 95 FT

10 .21323 ASSEMBLY, EXTENSION CABLE 2

11 .21322 ASSEMBLY, 'RETRACTION CABLE 2

12 .21079 ASSEMBLY, SLAVE LEVELING CYLINDER 1

(See Sect. 5, Fig. 4 for Details)
(UNTIL MID 1981)
13 .21094 ASSEMBLY, SLAVE LEVELING CYLINDER ‘ 1
(See Sect. 5, Fig. 4A for Details)
(SINCE MID 1981)

14 .20262 PIN, LEVELING CYLINDER 1

15 .62203 SCREW, SET 2

16 .61801 SCREW, CAP 14

17 .21318 PIN, CLEVIS 4

18 .64302 PIN, COTTER 4

19 .2562 FITTING, STRAIGHT SWIVEL 2

20 | .21391 PAD, WEAR (INNER & INTERMEDIATE) 1

21 .213590 PLATE, BULKHEAD 1

22 .16268 CLAMP, HOSE 1




! TITLE INNER BOOM ASSEMBLY SECT. 5

| ﬁ]} Mark Industries [~ > 2va i
NOTES UNTIL LATE 1984 PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 .60309 SCREW, CAP 1
24 .60701 NUT, HEX 1

REV. MAQL! 7\ ININI ATES TLIC HTCAACIC AIAT I HICTRATEA
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TITLE

INNER BOOM ASSEMBLY

SECT.

5

-@ﬂm Mark Industries

MODEL 62 4X2 FIG. 34
NOTES FROM MID 1984 TO MID 1986 PAGE 2
UNITS
" TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22698 ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 2A for NHA)

2 .22687 MACHINING, INNER BOOM 1

3 ..22685 WELDMENT, INNER BOOM 1

4 ..20582 BUSHING 2

5 .62203 SCREW, SET 1

6 .20262 PIN, LEVELING CYLINDER 1

7 .20802 CABLE, 40 CONDUCTOR 1 FT

8 .21094 ASSEMBLY, SLAVE LEVELING CYLINDER 1

(See Sect. 5, Fig. 4A for Details)
(SINCE MID 1981)

9 .2568 HOSE 2 FT
10 .2562 FITTING, SWIVEL 2
11 .22701 CABLE, RETRACTION 2
12 !22695 ASSEMBLY, AMRK TRACK 1
13 ..21933 TRACK, MARK 119
14 .21313 PAD, WEAR 3
15 .61801 SCREW, CAP 10
16 .22702 CABLE, EXTENSION 2
17 .22703 PIN, MARKLIFT 4
18 .65082 RING, SNAP 8
19 .21391 PAD, WEAR 1
20 .60309 SCREW, CAP 1
21 .60711 NUT, HEX 1
22 .16268 CLAMP, HOSE 1
23 .22588 BRACKET, MOUNTING MOVABLE (L.H.) 1
24 .22587 BRACKET, MOUNTING MOVABLE (R.H.) 1




,{;‘mq TITLE INNER BOOM ASSEMBLY SECT. 5
-MWTW Mark Industries |,,.oc. 62 4%2 e 3n
NOTES FROM MID 1984 TO MID 1986 PAGE 3
UNITS
. ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .60322 SCREW, CAP 4
26 .63302 WASHER, LOCK 4
27 .60633 SCREW, CAP 4
28 .22730 PLATE, MOUNTING PLASTITRAK 1
29 .2568 HOSE 2 FT
30 .61811 SCREW, CAP 4
31 .21350 PLATE, BULKHEAD 1

nrya MAQL /N INIDIMATEQ TLIE UTEAA' 1€ NIMT HTTIQRTDATEN



Nmm Mark Industries

TITLE

INNER BOOM ASSEMBLY

SECT.

MODEL

62 4X2

FIG.

3B

SINCE MID 1986

PAGE




L

TITLE

INNER BOOM ASSEMBLY

SECT.

5

J@W | Mark Industries |, 62 4X2 Fe 3B
”; ' NOTES SINCE MID 1986 PAGE 2
TEM PART NUMBER DESCRIPTION U;IEI;S
1234 ASSY
-1 | 23064 ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 2B for NHA)

2 | .23061 MACHINING, INNER BOOM 1

3 |..23060 WELDMENT, INNER BOOM 1

4 | ..20582 BUSHING 2

5 |.62203 SCREW, SET 1

6 | .23218 PIN, SLAVE LEVELING CYLINDER 1

7 | .70528 CABLE, 40 CONDUCTOR 85 FT

8 | .21094 ASSEMBLY, SLAVE LEVELING CYLINDER 1

(See Sect. 5, Fig. 4A for Details)
(SINCE MID 1981)

9 | .2568 HOSE, HYDRAULIC 4
10 | .2562 FITTING, STRAIGHT SWIVEL 2
11 | .23083 PAD, WEAR 1
12 | .61827 SCREW, CAP 2
13 | .23824 TRACK, POWER 119
14 | .23217 CABLE, RETRACTION 2
15 | .23544 PIN, CLEVIS 4
16 | .61322 NUT, LOCK 2
17 | .23203 PAD, WEAR 1
18 | .61822 SCREW, CAP 8
19 | .22569 PAD, WEAR 2
20 | .61805 SCREW, CAP 4
21 | .23216 CABLE, EXTENSION 2
22 | .60543 SCREW, CAP 4
23 | .22730 PLATE, MOUNTING PLASTITRAK 1
24 | .60322 SCREW, CAP 4




e TITLE INNER BOOM ASSEMBLY SECT. 5
—mm Mark Incustries [, 62 4x2 Fe_ 3B
NOTES SINCE MID 1986 PAGE 2
UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ' ASSY

25 .63302 WASHER, LOCK 4

26 .23895 BRACKET, MOVABLE PLASTITRAK 1

27 .60309 SCREW, CAP 1

28 .60711 NUT, HEX 1

29 .16268 CLAMP, HOSE 1

30 .23214 PLATE, BULKHEAD 1

31 .61931 SCREW, CAP 2

REV. MNAGL 7.3 INIPYM ATES TLIC HTCA 4 16 RIAT (111 invm s v



. mmm Mark Industries

TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECTION

MODEL 62 4X2 FIGURE
NOTES _UNTIL MID 1981 PAGE
19
20
8 6 21 7 6 9 6
= ; — VVYIVIVI
—==l f=— Y

ol e ek
N—O

2 22

NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 21079 ASSEMBLY, SLAVE LEVELING CYLINDER REF

(See Sect. 5, Fig. 3 for NHA)
2 .21110 CYLINDER, SLAVE LEVELING 1

NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.

-3 ..66045 KIT, SEAL (SE) 1
4 ..66468 BUSHING 4
5 .20351 VALVE, PILOT CHECK 1
6 .65111 STRAP 3
7 .80012~-03 ELBOW 2
8 .80012-05 ELBOW 4




TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5

l Mark Imtnes MODEL 62 4X2 FIG.
NOTES UNTIL MID 1981 : PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
9 |.80042-03 CONNECTOR 2
10 | .20600 ASSEMBLY, TUBE 1
11 | ..2514 NUT 2
12 | ..2519 FERRULE 2
13 | .20601 ASSEMBLY, TUBE 1
14 | ..2514 NUT 8
15 | ..2519 FERRULE 8
16 | .20602 ASSEMBLY, TUBE 1
17 | ..2514 NUT 8
18 | ..2519 FERRULE 8
19 .20603 ASSEMBLY, TUBE 1
20 | ..2514 NUT 8
21 | ..2519 FERRULE 8
22 | .21388 TUBING, CONVOLUTED 1

REV MASH 7Y INIDIC ATER THE ITERAY IS NINT T EHIRTDATEN



R TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECTION  §

mmm Mark Industries —
- 62 4X2 FIGURE 42

NOTES  gINCE MID 1981 PAGE 1

22
/23 19
20 ]

s
g
N\

4
%
%
Y
[T

NOTE l1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 3, 3A or 3B for NHA)

2 .21263 SUB~ASSEMBLY, SLAVE LEVELING CYLINDER (SE) 1
-3 ..66563 KIT, SEAL (RA: NOT SHOWN) 1
-3 ..66045 KIT, SEAL (SE: W/POLYPAKS; NOT SHOWN) 1
-3 ..67040 KIT, SEAL (SE: W/STEEL PISTON RINGS; SHOWN) 1

NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 ..66468 BUSHING (SE ONLY) 1
5 ..21197 CYLINDER, SLAVE LEVELING 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.




b TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
_mﬁm; | Mark Industries MODEL 62 4X2 FIG. 4n
NOTES SINCE MID 1981 PAGE 2
~ ITEM PART NUMBER DESCRIPTION U}:r'\lEIITQS
1234 ASSY
6 ..21447 MANIFOLD, SLAVE LEVELING CYLINDER 1
7 ..21267 CARTRIDGE, OVERCENTER 2
8 ..61903 SCREW, CAP 3
9 .80042-03 CONNECTOR, UNION 2
10 .80004-03 CONNECTOR, STRAIGHT THREAD 3
11 .80012-03 ELBOW, STRAIGHT THREAD 1
12 .65111 STRAP 1
13 .16318 CLAMP 2
14 .21388 TUBING, CONVOLUTED 1
15 .21094-8 ASSEMBLY, TUBE 1
16 ..80062-03 SLEEVE 2
17 ..80060-03 NUT 2
18 .21094-9 ASSEMBLY, TUBE 1
19 ..80062-03 SLEEVE 2
20 ..80060-03 NUT 2
21 .21094-10 ASSEMBLY, TUBE 1
22 ..80062-03 SLEEVE 2
23 ..80060-03 NUT 2

REV.

DASH (-) INDICATES THE 'IlTEM’ IS NOT ILLUSTRATED




. mmm Mark Industries

TITLE BOOM EXTENSION CYLINDER ASSEMBLY SECTION 5

MODEL 62 4X2 FIGURE 5

NOTES  UNTIL LATE 1981 PAGE 1

A i “742&*\\\@»1 e
T

T T
I i
7 3 i

RN

—_— ]
H

NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21213 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 2 for NHA)
-2 .66048 KIT, SEAL (SE) 1

NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).




. mmm Mark Industries

TTME ~ BOOM EXTENSION CYLINDER ASSEMBLY SECTION  §
MODEL g2 4X%2 FIGURE 5p
NOTES  pROM LATE 1981 TO MID 1986 PAGE 1

2 . . 3
4 *  x * x * * 6 \
[L o ]
/ /
5
6
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
' PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21893 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 2A for NHA)
2 .21261 SUB-ASSEMBLY, BOOM EXTENSION CYLINDER (SE) 1
-3 ...66363 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 ..21892 CYLINDER, BOOM EXTENSION 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
5 ..81006 CARTRIDGE, OVERCENTER 2
6 .80012-11 ELBOW, STRAIGHT THREAD 2




. mm Mark Industries

TME  BOOM EXTENSION CYLINDER ASSEMBLY SECTION 5
MODEL 62 4X2 ‘ FIGURE 5B
NOTES  STNCE MID 1986 PAGE 1

4
2 * *
.5 * * * * * * 7
—————1 N -
i 7] ]
6
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23188 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 2B for NHAa)
-2 .23189 SUB-ASSEMBLY, BOOM EXTENSION CYLINDER (SE) 1
-3 ...66363 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN .
WITH AN ASTERISK (*).
4 ...67948 BUSHING 2
5 ..23190 CYLINDER, BOOM EXTENSION 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
ABAILABLE ON A SPECIAL ORDER BASIS.
6 ..81006 CARTRIDGE, OVERCENTER 2
7 .80012-11 ELBOW, STRAIGHT THREAD 2




TITLE
Mark Industries STIZORS SECTION
MODEL 62 4X%2
NOTES 6
SECTION 6 CONTAINS:
FIG. NO. TITLE PART NO.
1 HEADLIGHTS OPTION 20078
2 CLEARANCE, STOP, & TURNING LIGHTS OPTION 20079
3 TOWING KIT OPTION 20081
4 RAISED PLATFORM ROTATION OPTION 20097
(TOP MOUNT)
5 MINIPAK SUB-ASSEMBLY 21713
(PART OF PLATFORM ROTATION OPTION)
6 110 VAC RECEPTACLE OPTION 20104
(GROUND & AERIAL CONSOLES)
7 ROTATING AMBER BEACON OPTION 20107
8 12 VDC PLATFORM WORKLIGHT OPTION . 20139
9 2.5 KW GENERATOR OPTION 20159
(WISCONSIN VG4D)
10 DUAL FUEL OPTION 20163
(WISCONSIN VGA4D)
11 PLATFORM ROTATION ASSEMBLY OPTION 22841
(FRONT MOUNT)
12 PLATFORM ROTATION ASSEMBLY OPTION 22847

(TOP MOUNT)




- mmm, Mark Industries

TITLE HEADLIGHTS OPTION SECTION ¢
MODEL 62 432 FIGURE 1
NOTES PAGE 1

™\

TO GROUND
CONTROL BOX

LENSE SIDE

B B IA

DRILL 5/16" THRU €

TAP 3/8"-20

{k

I b

AERIAL CONTROL
CONSOLE

ELECTRICAL DIAGRAM

1

VIEW A-A

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20078 OPTION, HEADLIGHTS REF
2 .20971 HEADLIGHT 2
3 .4017 SWITCH, TOGGLE 1
4 .20509 DECAL, LIGHTS 1
5 .63403 WASHER, FLAT 1
6 .2991 WIRE, WHITE 6 FT
7 .117-D CONNECTOR, BUTT 4

™y




L]

Wm Mark Industries
1 i i

TITLE CLEARANCE, STOP, & TURNING LIGHTS OPTION

SECT.

MODEL 62 4X2

FIG.

NOTES WITH ON/OFF SWITCH

PAGE

GROUND

P.Q. STATION
DRIVE LEVER

MICRO SWITCH —_]

(]

m
| Q10 1 O]
CLE s BE
| )
“WJ—U—LJ

VA VA

CONTROL CONSOLE

BLACK » WHITE TR,

AERIAL CONTROL

CONSOLE

\\r___________.____

I 010 O |
0 3a[35 37

L

o P

L—___.l_._ —_——]

GREEN« \/HITE STRIPE

BLAC K« WHITETR.
]

GREENw WHITE STRIPE

BLACK = ¢ T

BLACK

L
BLACK « YELLOW STRIPE P f

ELECTRICAL DIAGRAM

3 = RLACKw YELLOW STRIPE
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C
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i Mark Industries

TITLE

CLEARANCE, STOP,

& TURNING LIGHTS OPTION

SECT.

MODEL 62 4X%X2

FIG.

NOTES WITH ON/OFF SWITCH

PAGE

1 /rw/
1
3
4 \meam’
8 15
0 14
K DIA HOLL TYP
- DETAIL A 12 1
13 16
4 tf/// GROUND CONTROL BOX
12 < \
—~—
]
O O a
VIEWB
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 20079 OPTION, CLEARANCE, STOP, & TURNING LIGHTS REF
2 | .20838 LIGHT, CLEARANCE 2
3 |.20864 BRACKET, CLEARANCE LIGHTS MOUNTING 2
4 | .63403 WASHER, FLAT 4
5 |.4019 SWITCH 1
6 | .448-A FLASHER, 12 VOLT 1
7 |.20866 DECAL, TURN INDICATOR 1
8 |.60331 SCREW, CAP 4
9 |.60703 NUT, HEX 4
10 | .€3303 WASHER, LOCK 4

REV,




TITLE

CLEARANCE, STOP, & TURNING LIGHTS OPTION

SECT. 6

il Mark Industries

MODEL 62 4X2

NOTES WITH ON/OFF SWITCH PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

11 | .2912 CABLE, CONDUCTOR (18 AWG) 2 FT

12 | .2912 CABLE, CONDUCTOR (18 AWG) 10 FT
13 | .117-D CONNECTOR, BUTT 8
14 | .2806 RELIEF, STRAIN 2
15 | .2808 NUT, LOCK 2
16 |.3-B CHAIN AR
17 | .4017 SWITCH, TOGGLE 1
18 | .20509 DECAL, LIGHTS 1
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ane TITLE TOWING KIT OPTION SECTION

L mm] Mark Industries — P —

NOTES PAGE

Lk
<
LF

}-«L—i

HYDRAULIC SCHEMATIC




TITLE

TOWING KIT OPTION

SECT. 6

_mﬂm Mark Industries

MODEL 62 4X2 FIG.

NOTES PAGE 3

UNITS

 ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 | 20081 OPTION, TOWING KIT REF
2 | .20425 BAR, DRAW (TOW) 1
3 | .20426 PIN 1
4 | .64314 PIN, COTTER 1
5 |.20799 VALVE, BYPASS 1
6 | .20492 DECAL, STEER OVERRIDE VALVE 1
7 | .20491 DECAL, TOWING INSTRUCTIONS 2
8 | .13210-04-0220 | ASSEMBLY, HOSE 1
9 | .13210-04-0300 | ASSEMBLY, HOSE 1
10 | .13210-06~0800 | ASSEMBLY, HOSE 1
11 | .2425 TEE, MALE 1
12 | .53200 TEE, STRAIGHT THREAD 2
13 .2584 ELBOW, MALE 2
14 | .2443 ELBOW, MALE 1
15 | .60317 SCREW, CAP 2
16 | .60703 NUT, HEX 6
17 | .63303 WASHER, LOCK 6
18 | .20837 STUD, FLANGED 2
19 | .60705 NUT, HEX 2
20 | .60343 SCREW, CAP 4

RFV
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TIME RAISED PLATFORM ROTATION OPTION SECTION ¢

MODEL 62 4X2 FIGURE 4

. Wm Mark Industries

NOTES _TOP_MOUNT PAGE 9
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w - TITLE RAISED PLATFORM ROTATION OPTI SECTION
m Mark Industries on
—_ MODEL g2 4X2 FIGURE

NOTES TOP MOUNT PAGE

NN —
ooNO
x$w
N
w
[e 0]

UPPER CYL.

38 LOWER CYL.
HYDRAULIC DIAGRAM




TITLE

RAISED PLATFORM ROTATION OPTION

SECT. 6

T Mark Industries

MODEL 62 4X2 FIG.

NOTES TOP MOUNT PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 20097 OPTION, RAISED PLATFORM ROTATION REF
2 .21713 SUB-ASSEMBLY, MINIPAK 1

(See Sect. 6, Fig. 5 for Details)

3 .20884 GUARD, SWITCH 1
4 .2562 FITTING, SWIVEL 4
5 .4021 SWITCH, TOGGLE 1
6 .22571 DECAL, AERIAL CONTROL SWITCH 1
-7 .20960 ASSEMBLY, PLATFORM ROTATION (ATOP BOOM) 1
8 ..20818 WELDMENT, LEVELING SKIRT 1
9 ..20985 WELDMENT, IDLER 1
10 ..20997 WELDMENT, FORK 1
11 ..22481 BLOCK, PILLOW 1
12 ..21264 CYLINDER, PLATFORM ROTATION 2
-13 ...20042 KIT, SEAL (SE) 1
-13 ...66568 KIT, SEAL (RA) 1
14 ..20821 PIN, CYLINDER TRUNNION 4
15 ..20822 PIN, CYLINDER ROD 2
16 ..64215 PIN, ROLL 4
17 ..20914 SPACER, PLATFORM ROTATION 1
18 ..20351 VALVE, CHECK 1
19 ..20846 WASHER, THRUST 1
20 ..80033-08 TEE, STRAIGHT THREAD 1
21 ..80012-05 ELBOW, STRAIGHT THREAD 5
22 ..80036-03 TEE, STRAIGHT THREAD 1
23 ..80045-03 UNION 2
24 ..30038 RELIEF, STRAIN 1




p TITLE RAISED PLATFORM ROTATION OPTION SECT. 6

(mmm Mark Industries [, o7 a2 —

NOTES TOP_MOUNT PAGE 4

UNITS

M PART NUMBER DESCRIPTION PER
1234 , ASSY

25 | ..61120 NUT 1
26 | ..25253 KEY 2
27 | ..60391 SCREW, CAP 2
28 ..63302 WASHER, LOCK 4
29 | ..60329 SCREW, CAP 2
30 | ..65454 COLLAR, SHAFT 1
31 | ..60602 SCREW, CAP 2
32 | ..80004-03 CONNECTOR, STRAIGHT THREAD 2
33 | ..80028-03 TEE, SWIVEL NUT 1
34 ..80056-01 REDUCER, TUBE END 2
~35 | ..80060-05 NUT 2
36 | ..13213-04-0200| ASSEMBLY, HOSE 2
37 | ..13210-04-0240| ASSEMBLY, HOSE 1.
38 | ..13210-04-0220| ASSEMBLY, HOSE 2
39 | ..13213-04-0280| ASSEMBLY, HOSE 1
40 | .117-B CONNECTOR 6
41 | .16268 | CLAMP, HOSE 4

REV. DASH ¢-) INDICATFRQ THE ITERA IR NIAT IHTLIRTRATEN



. ﬁmm Mark Industries

TITLE MINIPAK SUB-ASSEMBLY

SECTION

6

MODEL 62 4X2

FIGURE

NOTES  DART OF PLATFORM ROTATION OPTION

PAGE

2
\ /
\ /

10

| —1
N

\ XN / ( 7 j—‘ﬁ
= y @)/ / )=
_\ F=/ S S
Y H )
{ ( »
{ ° o )=
LK 1 L) -’
s iy
4 @ o o ®
N 1 S
0 0
4 \
5 »
10 13 12117 9 8
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21713 SUB-ASSEMBLY, MINIPAK REF
(See Sect. 6, Fig. 4 for NHA)
2 .21787 VALVE, MINIPAK (3 BANK) 1
(See Vendor Chapter for Details)

-3 ..67825 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
4 ..67958 CARTRIDGE (ONLY) 6
5 ..16953 COIL (ONLY) 6
6 .2608 CONNECTOR 2
7 .2572 ELBOW, SAE 2
8 .80063-01 ADAPTER, PIPE 2
9 .2450 ELBOW, STREET 2

10 .2474 CONNECTOR, STRAIGHT THREAD 2

=]V




m TITLE MINIPAK SUB-ASSEMBLY SECT. 6
il IE || Mcok Industries |, 62 4%2 FG.
NOTES PART OF PLATFORM ROTATION OPTION PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
11 | .2475 NIPPLE, PIPE 2
12 | .20370 VALVE, NEEDLE 2
13 .2415 CONNECTOR, MALE 2

REV. DASH (-) INDICATES THE TEM’ IS NOT ILLUSTRATEN



o , TITLE 110 VAC RECEPTACLE OPTION SECTION &
Mark Industries
—_— | MODEL 62 4X2 FIGURE 6
NOTES GROUND & AERIAL CONSOLES PAGE 1
r
{
|
L
AERIAL CONTROL CONSOLE
2
r_-_._[.]
] 18 s,
| * b ] /6
I
_____ _1
[
t dAARYR ’ 5
GROUND CONTROL CONSOLE
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20104 OPTION, 110 VAC RECEPTACLE REF
2 .70119 RECEPTACLE (AND COVER PLATE) 1
3 .288 PLATE, COVER 1
4 .70126 RECEPTACLE, DUPLEX 1
5 .20562 BREAKER, CIRCUIT 1
6 .2832 CONNECTOR 7




__ () Mak Industries

TITLE ROTATING AMBER BEACON OPTION

SECTION

MODEL 62 4X2

FIGURE

NOTES

PAGE

TURRET

(REF) \

BOOM (REF)

N

CONTROL CABLE (REF)

S~

TO GROUND CONTROL
TERMINAL BLOCK

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 20107 OPTION, ROTATING AMBER BEACON REF
2 .20863 BEACON (WITH SWITCH) 1

REV.




TME 12 VDC PLATFORM WORKLIGHT OPTION

SECTION 6

. W Mark Industries " ———— e
NOTES PAGE 1
2
5 b
G
// 3 4
(‘7
o
i t{"
3 >
|§\~
’
4 2
9
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20139 OPTION, 12 VDC PLATFORM WORKLIGHT REF
2 .20862 WORKLIGHT 1
3 .2806 RELIEF, STRAIN 1
4 .2808 NUT, LOCK 1
5 .255 TIE, CABLE 5




TITLE

- Wm Mark Industries

2.5 KW GENERATOR OPTION

SECTION

6

MODEL

62 4X2

FIGURE

9

NOTES

WISCONSIN VG4D

PAGE

1

N) —t—t

’/////u»oaux

21
(e e

/f@

%
I

e e

(& «%L

)| i T@

-
\—

ENGINE ASSEMBLY

REV.



L Wﬂm Mark Industries

TITLE

2.5 KW GENERATOR OPTION SECTION

MODEL 62 4X2

FIGURE

NOTES WISCONSIN VG4D

PAGE

GRN

GRN

AERIAL CONTROL CONSOLE

g

3si39]

o] =]

-

37
\ J
4 37 38
39

TN,
14 13

SWITCH SUPPLIED

WITH ITEM 2

LATCHING RELAY

RED

RED

BLK

BLK

BLK

AMMETER

RED

D

GRN

BLK

WHT

]

11 WH
9 8 25
10 26

GROUND CONTROL CONSOLE

VOLT METER AND
PILOT LIGHT ARE
SUPPLIED WITH
ITEM 2




i

TITLE

2.5 KW GENERATOR OPTION

SECT. 6

_meﬂii Mark Industries

MODEL 62 4X2 FIG.
NOTES WISCONSIN VG4D PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
' 1234 ASSY
-1 | 20159 OPTION, 2.5 KW GENERATOR REF
2 .20907 GENERATOR (ALTERNATOR) 1
3 .21381 BRACKET, GENERATOR 1
4 .20900 TENSIONER, GENERATOR BELT 1
5 .65001 SHEAVE, TAPER-LOK 1
6 .65005 BUSHING 1
7 .65019 V-BELT, GENERATOR 1
8 .70209 RELAY 1
9 .16337 HOLDER, FUSE 1
10 .16310 FUSE (30 AMP SLO-BLO) 1
11 .20562 BREAKER, CIRCUIT 1
12 .70126 RECEPTACLE, DUPLEX 1
13 .288 PLATE, COVER 1
14 .185717 DECAL, 110 VAC 1
-15 .2806 RELIEF, STRAIN 1
-16 .2808 NUT, LOCK 1
17 .60347 SCREW, CAP 1
18 .60703 NUT, HEX 2
19 .63303 WASHER, LOCK 4
20 .60338 SCREW, CAP 1
21 .63302 WASHER, LOCK 1
22 .60325 SCREW, CAP 2
23 .60343 SCREW, CAP 1
24 .60624 SCREW, CAP 2
25 .60150 SCREW, CAP 2

REV.

DASH (-) INDICATES THE ITTEM" IS NOT ILLUSTRATED




i

i, TITLE 2.5 KW GENERATOR OPTION ' SECT. 6
_ﬂm;ﬁ? Mark Industries
L

[

| w62 a2 s
NOTES WISCONSIN VG4D PAGE 4
UNITS
CITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .60701 NUT, BHEX 2

27 .20986 REGULATOR, VOLTAGE 1




_ (i} Mok Industries

TILE SECTION

DUAL FUEL OPTION

6

MODEL FIGURE

62 4X2

10

NOTES PAGE

WISCONSIN VG4D

1

VACUUM CONNECTION

VACUUM SWITCH

(PART OF (PART OF ITEM 2) 35 27
ITEM 2) (SEE PAGE 2)
(SEE PAGE 2) A ——
50 — ——\
£ ' 45 A\
Sl 46
-] 49
N—— —
® ~~~~0IL COOLER |
BRACKET REF.
i o
A sy o
_J I S S
ENGINE ASSEMBLY
TO L.P. 41
ROTARY SOL. fVALVE 36
MANIFOLD A7 FAR SIDE 38
ASSEMBLY REF. 48 NEAR SIDE
5/28 27 e
! 1
] l l
]
<) 2 0 I s'eu
n' ( I. )s) D
Aj_- AERIAL CONTROL
/ /A CONSOLE
HOSE ASSEMBLY
‘///29 (PART OF ITEM 2)
(SEE PAGE 2) <~ SECTION A (S PAGE 2)
l" o ]
‘[ b 7
| = |
GROUND CONTROL
* (PART OF ITEM 2) CONSOLE
(P(SEExymE 2) 37 39 MALE ELBOW
(PART OF ITEM 2)
(SEE PAGE 2)
39 K 40
g/ v /
«+ VACUUM * GAS SOLENOID * L.P. SOLENOID
IcﬁéiiON SWITCH VALVE VALVE

ELECTRICAL DIAGRAM

REV.




iy TITLE

_ [ Mok Industries

DUAL FUEL OPTION SECTION ¢
MODEL 62 4X2 FIGURE 10
NOTES WISCONSIN VG4D PAGE 5

ITEM 2 DUAL FUEL KIT

27

\

LPG TANK 31 H
|

LPG TANK £2

35

—

33




WW Mark Industries TITLE DUAL F:‘UEL OPTION SECT. 6
il MODEL 62 4X2 FIG. 10
NOTES WISCONSIN VG4D PAGE 3
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 {20163 OPTION, DUAL FUEL REF
2 .21240 KIT, DUAL FUEL 1
3 ..16921 REGULATOR, 50E 1
-4 ...16965 KIT, REGULATOR REPAIR 1
5 ..60107 SCREW, CAP 2
6 ..63301 WASHER, LOCK 2
7 ..66143 ELBOW 2
8 ..67779 LOCK FILTER (FL218-12V) 1
9 ..16519 ELBOW, STREET 1
10 ..66144 ELBOW, MALE 2
11 ..16975 KIT, MICROVAC 1
12 ...16923 SWITCH, VACUUM SAFETY 1
-13 ....16919 KIT, VACUUM SAFETY SWITCH REPAIR 1
14 ..66146 HOSE, WATER 2 FT
15 ..66147 CLAMP, HOSE 2
16 ..65142 SOCKET 2
17 ..65141 NIPPLE 2
18 ..16452 FITTING, HOSE 2
19 ..16451 FITTING, HOSE 6
20 ..66149 HOSE (H-50I UL HP FUEL 5/16 ID) 5 FT
21 ..66149 HOSE (H-50I UL HP FUEL 5/16 ID) 4 FT
22 ..66149 HOSE (H-50I UL HP FUEL 5/16 ID) 4 FT
23 ..66149 HOSE (H-50I UL HP FUEL) 3 FT
24 ..16322 ADAPTER, CARBURETOR (1770-S/32) 1
25 ..20832 VALVE (GT-622) 1

REV.

DASH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED




TITLE

DUAL FUEL OPTION

SECT. 6

{ Mark Industries |, 62 4x2 Re. 10

NOTES WISCONSIN VG4D PAGE 4

UNITS

- ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 ..66196 ELBOW, STREET 1
27 .486-C TANK, LPG 2
28 .80029-07 TEE, FEMALE 1
29 .21897 ASSEMBLY, LPG SWIVEL LINE 1
30 ..21896 BRACKET, LPG SWIVEL LINE 1
31 |..20815 JOINT, LPG LINE SWIVEL 1
32 ..65391 NIPPLE, PIPE 1
33 ..16506 ELBOW 1
-34 TEE 1
35 .486-A BRACKET, TANK 2
36 .20884 GUARD, SWITCH 1

37 .2912 CABLE, CONDUCTOR (18 AWG) 15 FT
38 .20543 DECAL, DUAL FUEL SELECTOR & INSTRUCTIONS 1
39 .65209 BARB, HOSE 2
40 .80009-07 ELBOW, FEMALE 1
41 .4019 SWITCH, SP 3P 1
42 .63303 WASHER, LOCK 8
43 .60307 SCREW, CAP 8
44 .60703 NUT, HEX 8
45 .60312 SCREW, CAP 2
46 .60701 NUT, HEX 2
47 .60612 SCREW, CAP 1
48 .60613 SCREW, CAP 1
49 .63401 WASHER, FLAT 4
50 .80001-08 CONNECTOR, MALE 1
51 .20886 BRACKET, THROTTLE REWORK 1




. mmm Mark Industries

TITLE

PLATFORM ROTATION ASSEMBLY OPTION

SECTION 6
MODEL @2 4xD FIGURE 11
NOTES FRONT MOUNT PAGE 1

1022

31

13

—1

Gﬂ*;

‘ ! UPPER LYL

16
16
%/,3
-/ o) /
12 % ’ < ql J:B
6
—H—A 26 25 27 4

3 4 LOWER YL

HYDRAULIC DIAGRAM

16 28 39
VAN

REV.




sy

&

“ﬂ Meark Industries

T

TITLE

PLATFORM ROTATION ASSEMBLY OPTION

SECT. 6

MODEL 62 4X2 FIG. 11
NOTES FRONT MOUNT PAGE 2
. ITEM PART NUMBER DESCRIPTION Usi\lelrzs
1234 ASSY
-1 | 22841 OPTION, PLATFORM ROTATION ASSEMBLY REF
2 | .20818 WELDMENT, LEVELING SKIRT 1
3 |.20985 WELDMENT, IDLER 1
4 |.21990 WELDMENT, FORK 1
5 | ..64927 BUSHING 1
6 | .22481 BLOCK, PILLOW 1°
7 | .21264 CYLINDER, PLATFORM ROTATION 2
-8 | ..20042 KIT, SEAL (SE) 1
-8 | ..66568 KIT, SEAL (RA) 1
9 | .20821 PIN, CYLINDER TRUNNION 4
10 | .20822 PIN, CYLINDER ROD 2
11 | .64215 PIN, ROLL 4
12 | .20914 SPACER, PLATFORM ROTATION 1
13 | .20351 VALVE, CHECK 1
14 | .20846 WASHER, THRUST 1
15 | .80033-08 TEE, STRAIGHT THREAD 1
16 | .80012-05 ELBOW, STRAIGHT THREAD 5
17 | .80036-03 TEE, BRANCH STRAIGHT THREAD 1
18 | .80045-03 UNION, BULKHEAD 2
19 | .30038 RELIEF, STRAIN 1
20 | .61120 NUT 1
21 | .26058 BAR 2
22 | .60391 SCREW, CAP 2
23 | .63302 WASHER, LOCK 4
24 | .60329 SCREW, CAP 2




£

TITLE

PLATFORM ROTATION ASSEMBLY OPTION

SECT. 6

_ﬁ@m Mark Industries [, 52 ax2 —
NOTES FRONT MOUNT PAGE 3
UNITS
. ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .65454 COLLAR, SHAFT 1
26 .60602 SCREW, CAP 2
27 .80004-03 CONNECTOR, STRAIGHT THREAD 2
28 .80028-03 TEE, SWIVEL NUT 1
29 .80056-01 REDUCER, TUBE END 2
-30 .80060-05 NUT 2
31 .13213-04-0200 | ASSEMBLY, HOSE 2
32 .13210-04~-0240 { ASSEMBLY, HOSE 1
33 .13210-04-0280 | ASSEMBLY, HOSE 1
34 .13213-04-0280 | ASSEMBLY, HOSE 2
35 .65627 COLLAR (TWO PIECE STEEL) 2

REV
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¢ TTLE  PLATFORM ROTATION ASSEMBLY OPTION SECTION ¢
Mm Mark Industries
"
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UPPER CYL.
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PLATFORM ROTATION ASSEMBLY OPTION

SECT. 6

_mm Mcark Industries

MODEL 62 4X2 FIG. 12
NOTES TOP MOUNT PAGE 2
ITEM PART NUMBER DESCRIPTION Ugj&lgs
1234 ASSY
-1 | 22847 OPTION, PLATFORM ROTATION ASSEMBLY REF
2 .20818 WELDMENT, LEVELING SKIRT 1
3 .20985 WELDMENT, IDLER 1
4 .22846 WELDMENT, FORK 1
5 .22481 BLOCK, PILLOW 1
6 .21264 CYLINDER, PLATFORM ROTATION 2
-7 ..20042 KIT, SEAL (SE) 1
-7 ..66568 KIT, SEAL (RA) 1
8 .20821 PIN, CYLINDER TRUNNION 4
9 .20822 PIN, CYLINDER ROD 2
10 .64215 PIN, ROLL 4
11 .20914 SPACER, PLATFORM ROTATION 1
12 .20351 VALVE, CHECK 1
13 .20846 WASHER, THRUST 1
14 .80033-08 TEE, STRAIGHT THREAD 1
15 .80012-03 ELBOW, STRAIGHT THREAD 5
16 .80036-03 TEE, STRAIGHT THREAD 1
17 .80045-03 UNION, BULKHEAD 2
18 .30038 RELIEF, STRAIN 1
19 61120 NUT 1
20 .26058 BAR, FLAT 2
21 .60391 SCREW, CAP 2
22 .63302 WASHER, LOCK 4
23 .60329 SCREW, CAP 2
24 .65454 COLLAR, SHAFT 1

REV
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SECT. 6
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62 4X2 FIG. 12
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UNITS

TEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 | .60602 SCREW, CAP 2
26 | .80004-03 CONNECTOR, STRAIGHT THREAD 2
27 | .80028-03 TEE, RUN SWIVEL 1
-28 | .80056-01 REDUCER, TUBE END 2
-29 | .80060-05 NUT 2
30 | .13213-04-0200 | ASSEMBLY, HOSE 2
31 |.13210-04-0240 | ASSEMBLY, HOSE 1
32 | .13210-04-0280 | ASSEMBLY, HOSE 1
33 |.13213-04-0280 | ASSEMBLY, HOSE 2




TITLE VENDOR CHAPTER

Wm Mark Industries

MODEL 62 4X2

NOTES

VENDOR CHAPTER CONTAINS:

SECTION DESCRIPTION

1 WISCONSIN VG4D ENGINE
2 BERTEA REMOTE CONTROL VALVE
3 PAUL MONROE MINIPAK

4 EATON PUMP

5 AUSCO BRAKE

6 TRW TORQMOTOR

7 MICO BRAKE

8 EATON 71503-DAB MOTOR
9 SIC TORQUE HUB
10 MICO BRAKE

11 EATON 71593-DAA MOTOR
12 FAIRFIELD TORQUE HUB

PART NO.
21215
21776
21787
20753
21220
81080
21220
21221
22830
22831
23526
21222
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INFORMATION PROVIDED IN THIS VENDOR CHAPTER IS
BEING FORWARDED AS A COURTESY. MARK INDUSTRIES
IS NOT RESPONSIBLE FOR THE ACCURACY OF THE
INFOMATION PROVIDED HEREIN.




TTLE VENDOR CHAPTER VENDOR
liit _Mark Industries |

MODEL 62 4X2 SECT.

NOTES P/N 21215 PAGE

1

STARTING and
OPERATING INSTRUCTIONS

ISSUE WM.157
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iz =(7adlea Engines

V.

Four Cylinder Engine
Models

VH4D - VG4D . V-465D

PTZL=CVYMNE WISCONSIN MOTOR

WORLD'S FOREMOST SOURCE FOR HEAVY DUTY AJR COCLED ENGINES
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TITLE VENDOR CHAPTER VENDOR
MODEL 62 4X2 SECT. 1
NOTES P/N 21215 PAGE 2

INTRODUCTION

W[SCONSIN heavy duty air cooled engines are of the
most advanced design and are built in 2 modem fac-
tory, equipped with the latest machinery available.
Only the best materials, most suitable for the partic-
wlar part, are used. During production, every part is
subjected to rigid inspection, as are also the complete-
ly assembled engines. After assembly, every engine is
operated on its own power and all adjustments are
carefully made so that each engine will be in perfect
operating condition when it leaves the factory.

Teledyne Wisconsin Motor is backed by over 65 years
of engineering experience in the design of internal-
combustdon engines for every conceivable type of ser-
vice. The performance of these engines is proof of the
long satisfactory service you 0o can expect from your
engine.

Like ail fine machinery, the engine must be given
regular care and be operated in accordance with the
instructons.

SPECIFICATIONS

MODEL VH4D MQODEL vG4D MODEL V-465D

BOre ....oiiiiiiaiiiiiaiaas 3" BOTe ....vvriirnraennninnn 3K~ Bore ..ottt 3%’

SIOKe ...ttt 3 SIoke .......oiiceiiannann 4 " Stroke .......iiiiiinnn., 4

Piston Displacement — cu. in. 107.7 Piston Displacement — cu. in. 154 Piston Displacement — cu. in. 177
Horsepower — 1400 R.PM. ... 25 Horsepower — 1600 R.P.M. ... 41.6

1600 R.P.M. ... 20.0
1800R.PM. ... 22,5
2000R.P.M. ... 24.7
2200R.P.M. ... 26.5°
2400 R.PM. ... 28.0

Horsepower — 1400 R.P.M. ... 17.2

1600R.PM. ... 29
1800RPM. ... 32
20CO0R.PM... 34
2200R.PM... 36
2400R.PM... 37

1800 R.P.M. ... 475
2000R.PM. ... 52.4
2200R.PM. ... 56.7
2400 R.P.M. ... 60.0
2600R.PM. ... 63.0

Note:

2600R.PM. ... 28.2
2800R.P.M. ... 30.0

2800 R.P.M. ... 64.5
3000R.P.M. ... 65.9

For continuous operation, allow 20% of horsepower shown, as a safery factor.

SAFETY PRECAUTIONS

Never fill fuel tank while engine is running or hot:
avoid the possibiiity of spilled fuel causing a fire.

Always refuei slowly to avoid spiilage.

When starting engine. maintain a safe distance
from moving parts of equipment.

Do not start engine with ciutch engaged.

Do not spin hand crank when starting. Keep crank-
ing components ciean and {ree rom conditions

which might cause the crank jaw to bind and not re-
lease properiy. Oil periodically to prevent rust.

Never run engine with governor disconnected. or
operate at load speeds in excess of: 2200 R.P.M. Jor

model VH4D. 2400 R.P.M. for model VG4D and 3000
R.P.M. for modei V-463D.

Do not operate engine in a closed buiiding uniess the
exhaust is piped ourside. This exhaust contains car-
bon monoxide. a poisonous. odoriess and invisible
gas. which if breathed causes serious iilness and pos-
sible death.

Never make adjustments on wmachinery while it is
connected to the engine without first removing the
ignition cables from the spark plugs. Turning the
machinery over ov hand during adjusting or ciean-
ing might start the engine and machinery with it.
Causing serious injury 1o the operator.

Precaution is the best insurance against accidents.

mreyv
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NEW ENGINE Instructions

e LUBRICATION Operating without oil will ruin engine.

IMPORTANT

Thereis NO OIL in this unit.
Fill crankcase to proper oil level, also clutch or
gear box if furnished. and oil bath air cleaner.

Refer to GRADE OF OIL chart(page 2) and
fill with proper oil before starting engine.

e AIR CLEANER

Oil bath type — Add same grade oil as used in crankcase to the level line indicated on
cleaner bowl. Maintain oii level or dirt will be drawn in and damage engine.

Dry eiement type, optional equipment - DO NOT OIL - Follow instructions on cleaner body.

e FUEL Use 'REGULAR’ grade gasoiine. Engines built to operate on FUEL OIL, KEROSENE, LP.G. or

NATURAL GAS are so identified in the model designation. Refer to ‘FUEL’ paragrapas of instrucdons.
Buy fresh fuel. Do not use our-of-secson gasoline.

o NEGATIVE GROUND CIRCUIT ,ifengine is equipped with STARTING MOTOR, DISTRIBUTOR
IGNTTION and FLYWHEEL ALTERNATOR, or GENERATOR.

GROUND ENGINE TO NEGATIVE TERMINAL ON BATTERY.

CAUTION: Be absolutely sure of proper connection or damage to
the Altermator or Generaror circuits will result.

e PREVENT OVERHEATING

External dirt reswricts cooling
and internal dirt causes wear.

Keep Engine Clean

=
" Temperature BREATHER CAP S — BN
<z, Clean ot every
St Safeiy Switch oil change <

/*-, :

/ » \
a Do not disconnect wire or
; allow terminal to touch

head fins or shrouding.
Ovptonal accessory mounted to cylinder head boit

CYLINDER and ~
HEAD COVERS

Remove and scrope -

dirt from cylinder k@\\};\

and hecd fins. /\\ . ~ : ,
./ AIR CLEANER

near spark plug — TO PROTECT ENGINE S

AGAINST OVERHEATING. If engine stops, OIL ALTER— -gé = 7/ Service aaily
check first to see if engine is overheated. Other con- | popigea af least Py - it necessary
ditions may have caused the engine to stop. Clean every other il J\:‘%‘

air cleaner. air intake screen, fins, and check oil change. / ~

level, spark plugs and wiring. Let engine cool at VEE AREA AIR INTAKE

Remove dirt and chatf from manifoid
ports and space berween CYL, biocks.

Remove screen

least 10 minutes Defore restarting.
and brush clecn.

— . R —— S —— — G G S— — —— R

e NEW ENGINE BREAK=-IN

Proper breck-in wiil lead to trouble-free operation and in-
creased engine life. The factory test given to a new engine
is not surficient to establish the polished bearing surraces
which are so necessary or good performance and long en-
gine life. There is no quick way to force the estabiishment
of good bearing surraces. and these can only de obtained
by running a new engine carefuily and under reduced

speeds and loads for a short period of time. Run the en-
gine for a haif hour without load at low iule speed (1000 to
1200 R.P.M.). The speed shouid then be increased granual
iy, to engine operating r.p.m. suil without load. “or an ad-
didonal two hours. [f at ail possibie. operate the engine at
light loads for a period totaiing about eight hours. before
maximurm load is appiied.

REV.
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STARTING AND OPERATING INSTRUCTIONS

12 7
3
é 1 AIR CLEANER
7 2 PRE-CLEANER
3 BREATHER CAP
17 ana CIL FILLER
16 4 CARBURETCR
] 5 CHOXE 3UTTCN
é Y k
MODELS VH4D and VG40 S R NUMBERS
8 DISTRIBUTCR
9 EXMAUST MAUFFLER
24 2 10 FUELFLTER !
5 i 11 FUEL PUMP !
12 FUEL TANK
22 13 GENERATCR
P 14 IGNIMONCCIL
15 MAGNETO
i6  OIL DRAIN PLUG
17 CILALTER
1B ROCXER ARM COVERS
19 STARTING MOTCR
20 STARTING SOLENCID
20 21 STCPSWITCH
22 VARIABLE SPEED
17 GOVERNCOR CONTROL
23 VENT HOLE
MODE V465D 24 ANTLDIESEL VALVE
Fig. 1, REFERENCE VIEWS
GENERAL INFORMATION BEFORE STARTING NEW ENGINE GRADE OF CiL
These engines are of the four cycle type, in 1. Fill tank with Regular grade gasoline. SEASON OR i GRALE 7!
which each of the four operanons of suc- . . . ~ i
tion. compression, expansion and exhaust OI&dBURI:‘}ng engine has ietter ‘O’ sur- TEMPERATURE | CF 3t :
constitutes a compiete stroke. This gives Oxed to mi elslgnauon—uulis min- Spring, Summer ; g
one power sn:oke per cyl@nd_er for each two imum octane fuel ot or Avtumn ! SAE 30 i
revoiutions of the crankshart. LP.G. BURNING engine has letter ‘G’ «120°F 10 +40°F i i
added to model designaaon — use pro-
COQLING pane HDS. ‘Winter '
Cooling is accompiished by a flow of air cir- +40F 10 «15°F | 3AE 20.20W
cuiated over the cyiinders and heads of the R o000, SSFle Q| SAETOW
engine from a combination fan-{lywheel en- Bmiow O'F ! SAE SW.I0
casedin a séeet metal soroud. The air is di-
vided and directed by ducts and baifles to 2 Fil kease base with the proper Use oiis ciassified as Service MS, SCorSE i

insure uniform cooting of all parts.

NEVER OPERATE AN ENGINE WITH
ANY PART OF THE SHROUDING RE-
MOVED — this wiil retard air cociing.

IGNITION

The spark for ignidon of the fuel mixture is
furnished by a high ‘epsion magneto
Ariven by the timing gears at cranksnar
speed (modeis VH4D and VG4D).

Bartery igmtion 112 voit) distributor, is fur-

nished in piace of magneto on enZnes

eqmppea wath flywneel aiternator. or as oo~
sionai ignition (Std. on moael V=463D".

ROTATION
The rotation of the cranksnart is ciockwise
when viewing from the dywneei or :Tont
end of the engine, and counterciocxwise ro-
caton of the power takeod or rear end of
the engine.

g"ade of engime oii as specified in
“GRADE OF OIL" chart Fill through
:he breather tube opening to the levei in-
dicated by the FULL mark on
DIPSTICK.

For run-in of new engines, use same oii
as recommended in GRADE OF OIL
chart.

Check crankcase oil level every 3 hours,
change ou every 50 hours of operation.

To change oii. remove drain piug rom
ou pan. Oil shouid be drained whiie en-
s1ne 18 pot: 1z will flow more reeiy.

3. Clutch and gear reducton unit lubrica-

ton differs petween the various engine
models. All units operaangin oil are fur-
asned with ail diler, levei and dran
piugs, suitable for any take-off shas: po-
sidon.

Y

;Cramm:se Capaaty ! VH40 - ¥GaD ' 463D

}New Engine '3'/7 arns.d'4 el 3@,

'Oil ong filter cnangel 3 em.:

Sem:  Tos

‘Leu — o filter
1or filter cnonge

i ‘
i Ik en.adn 2 Sars

Model VH4D, Fig 2 and Fig. 3:

Fill cluteh and gear reducnon units o the
height of the ou lever pinx -cemung - s
same grade oil as useg :n. ¢n
case. .-\pd surdcient o1l betwaen chanzes o
<eep ol up to the level piug ofening.

Chonge oil in clurea 1mg recuznion
units ar 'egst every 30 ours ot
Jperotion,
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DIP STICK or - STARTER

FILL THRU o
* LEVEL PLUG AMMETER

INSPECTIONY
COPENING

OIL HLLER ~

IGNITION

OlL LEVEL :
PLUG VARIABLE SPEZD

GOVERNOR CONTROL

OlL DRAIN
PLUG Fig. 7, VH4D, ¥G4D
mo 2 VHAD | : CONTROL PANEL
CLUTCH LUBRICATION i | s
= THROWOUT BEAR!NG DRAIN Z
FILL THRU GREASE FITTING PLUG by
INSPECTION
! OPENING Fig. 5. VG4D, V465D _
1

CLUTCH REDUCTION LUBRICATION

high grade transmission oil. S.A.E. Ne. 30
to Nea. 110 viscosity. Change oil every 500
hours of service, while unit is warrm. i
ClL

Madels VG4D and V445, Fig. 4 and Fig. 5:

The clutch in both the power take-off and
siutch reducton units is of the dry disc
type, therefore NO OIL should be put into
:he clutch housing. Grease ftungs are pro-
-rided for periodic lubricanon of the bear-
ings. The HOUSING BEARING should be

The PILOT BEARING is sealed and re-
Juwures no externai lubrication.

The SHIFTER SHAFT should be lubrica-
:ed penodicaily if external o1l fittings are
Jrovided.

THE REDUCTION UNIT IS OPERATED
N OIL and the gear case oil levei must be
naintained to the oil DIPSTICK mark or
PLUG opening, which ever is appiicable.
:n ROCKFORD units use No. 30 S.A.E.
crankcase oil. for TWIN DISC units use

| THROWOUT BEARING -
REASE FITTING I’

V’*y:

INSPECTICN PLATE

Fig. 4. VG4D, V465D
CLUTCH LWUBRICATICN

be removed when operaring.

STARTING PROCEDURE Fig.'s §,7.8
1. Check crankcase oil levei and gasoline

supply. Open shutoif valve in fuei
strainer.’

OIL BURNING engines must be sarted

and NATURAL GAS burning engines.

2. Disengage clutch, if furnished.

3. Prime new engine — if necessary, see

Fig. 6. Hand primer lever at fuel pump
(available opuon), shouid be worked-
back and forth undl scrainer bowi is full
— then an additional 5 or 10 strokes 0
A1l carburetor bowl. If primer does not
function — turn cranksnatt one com-
plete revoiuton.

Gravity feed (power units), and eiectric
start engines do NoOt requure pruning.

4. Set throctle about 1’2 open if variable
speed governor commoi is Ifurnisaed.
With a two speed conrroi. start in Juil
load pomition — idle arter engine starts.

Fig. &, FUEL PUMP PRIMER

oniever B :
PLUGS = STARTING VARIABLE SPEED PR
OILDRAIN i With reference to Fig. 1: Engines enclosed GOVERNCR CONTROLlGNm ON-ST ARTEQ;
PLUG " in a sheet metal house are referred to as - b
YTy gowe Unc;:’z.{.ed»(v)hmu those without a SWITCH
ig ouse are pen Engines. Fig. 8. V445D
cLutea REDUCHON LUBRICATION Power Unit side doors shouid aiways CONTROL PANEL

Modeis VH4D and VG4D only, Fig. 7

5. Puil out ignidon switch. if apphcame
(tag reads *“TO STOP PUSH IN™

Vlagneto ignidon enmnes (less nz'n:non
switeh), have a lever type ground swates

on side of magneto which is aiways n
the ON or runmng posidon, except

greased pera d : ’

e 'n-mce)vvev%uo'g é‘%‘ix"m%’zé’ eve‘r';o;ayage- = gasoline and run ffrsz or 3 migutes when depressed for swppng.

“ore starting. use Mobil Gargoyie grease efore switching to oil. Special instruc- 5a. Close choke by puiling choke button to
3RB No3, Sinelair AF-1 grease, or equal. tons are available for starning L.P.G. exTreme out PosiGon.

5b. Turn engine over siowiy one or two revo-
ludons. CAUTION: Be sure that crank
does not bind —~ apriy oii to the crank
jaw and crank nut extension for ease of
engagement and reiease.

Push choke controi button in about haif-
way and them puil up rapudly on ihe
startng crank. Do not attempt to spin
e engine wath the starnng crank. if en-
gine does not start on the Arst pull up of
the crank, re-engage the crank and re-
peat the operation.

With electric starting motor: depress
swarter switch button :n ptace of nanc
cranidng. See Fig. 7.

3c. After enmine swarts. push choke buton
In as requred Ior smoeth runminz.
Choke should e compieteiy open tbut-
ton in), wnen engine 1s warmed up.

Less choiing is necessary in warm weather
Or wien engine is warm. :nan wnen co:iu.
Shouid :looding occur, open choke fuily
and continue craniking.

Modet V465D only, Fig. 3

/ PE! OUSING 3EARING 6. After setting thromle as per paragrapn
4. )
GREASE HITTING Turn IGNITION-STARTING 3SWITCH

0 ‘Start’ position and at :ne same Gme
puil out cnoke button oniv surScient o
start the engine,

REV.
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5a. Reiease choke button to oven position af-
ter engine starts, but recnoke if it tends
to stop. EVEN A HOT ENGINE RE-
QUIRES MOMENTARY CHOKING
WHEN STARTING. When engine
siarts release switch to ‘RUN’ position.

if flvoding should oceur, continue cranking
with the starting motor, but with the choke
open (choke button in).

‘WARM-UP

If ail conditons are right, engine will start
promptly in one or two attempts. After en-
gine starts, allow it to warm up a few min-
utes before applying load. Do not race or
gun engineto hurry WARM-UP. The prop-
er oil dlm on various surfaces of the pis-
tons, cyiinders. bearings, ete.. cannot be es-
tabiished unril the oii has warmed up and
nrecome sufficiently fluid Break-in new
engine pernstructions on page i,

TO STOP ENGINE

Magneto ignition (open engines) have a
lever type ground switch on the side of the
magneto. DEPRESS AND HQOLD DOWN
E.;NTIL ENGINE STOPS. See Fig. 1, Ref.
Power units and bactery ignition, Fig. 7.
are rurnished with an ignigon switch, *
STOP PUSH IN™.

Model V445D; wum IGNITION-START-
ING SWITCH to OFF posidon. See Fig. 3.

If engine has been running hard and is hot,
do not stop it abrupdy from full load. Re-
move the ioad and allow the engine to run
idle (1000 to 1200 RP.M.), for 3 to 5 min-
ttes. Air circuladon from the flywheei wiil
reduce the temperature of the engine much
faster and minimize valve warping.

MAINTENANCE
AiR CLEANERS

The air cleaner is an essential accessory, fil-
tering the air entering the carburetor and
prevenung abrasive dirt from entering the
engine and wearing out vaives and piston
rings in a very short tme.

The air cieaner must be serviced frequent-
ly, depending on the dust conditions in
which the engine is operated. Check hose
connections for ieaks or bresks and repiace
ail broken or damaged hose ciamps.

Excessive smoke or loss of power are good
indications that the air cieaner requires at.
tention.

CIL BATH AIR CLEANER, Fig. 9

Service daily; or twice a day if engine is
operanng n very dusty conditons. Once
each weex: in comparatvely clean condi-
t10ns.

Remove oil cup from bottom of air cleaner
and ciean thoroughly. Add the same grade
of nil. as used in the engine cranicase, Lo
e LEVEL LGNE indicated on the oii cup.

Operaaong the engine under dusty condi-
sions wathout o1i in the air cieaner or wiath
dirty oil. mav wear out cylinders, pistons.
rngs and beanngs in just a tew days time.

Cnce a year; or oftener if conditions are
severe, the air cleaner should be removed

COLLECTOR TYPE
PRE.CLEANER

S AR

Y

Y ‘\‘g‘u,
ol

AL

Wane (a4
n

AAIALEATIS YN

3
3
1

L)
)
’}u'

-
{(jf«—" DUST
UNLOADER

Fig. 10, DRY TYPE AIR CLEANER

rom the engine and the element, which is
not removable, shouid be washed in 2 sol-
vent to ciean out accumuiated dust and dirt.

DRY TYPE AIR CLEANER, Fig. 10

Service daily; squeeze rubber dust unloader
once or twice a day to check 1or possibie oo~
struction. [f engine is operacing in very dus-
ty conditions, remove carmdge and shake
out the accumuiated dirt (do not tap or
strike eiement — it may become damaged).
Wipe out dirt from inside cover and bowi,
after removing baifle and dumping out
dust

Once epoch week; the itering carmidge
shouid be taken out and rinsed under a fau-
cet with cold water, then wash by repeated
dippings for severai minutes in a solution
of lukewarm water and a mild. NON-SUDS-
ING detergent. Rinse in coid water Tom
the inside out, and allow to dry overnight
before re-installing. In coid weather, pro-
tect eiement from freezing undl dry.

DO NOT USE GASOLINE. XEROSENE
OR SOLVENT — DO NOT OIL ELE.
MENT.

After ten wasnings or one year of service.
repiace cartndge. New carmidges are avali-
able at vour TELEDYNE WISCONSIN
MOTOR Service Center.

PRE-CLEANER

The collector type precieaner. mounted o
the wp of the air cieaner as iilustrated iz
Fig. 9. removes the larger dirt and dust par-
dcles before the air reaches the main aur
cleaner.

Clean bowl reguiariy of accumulated dust
and dirt Do not put ail or water in pre-
deaner, this must be kept dry.

BREATHER CAP, Ag. 1, Ref.3

The crankcase is venslated thru a breather
cap mounted ot the top of the oil Sller tube.
At every oil change. it 1s recommended that
the cap de cleaned by washing in kerosene.

DISTRIBUTOR, Fig. 1, Ref. 8

If engine is equipped with bartery ignition
dismbutor:

Every 250 hours of operation; add 3 w 3
drops of meaium enmne oil to the oiler on
side of dismbutor base.

Every 250 hours, apply 3 to 5 drops of light
engine oil (10W), to the felt in the top of the
cam sieeve, and 1 or 2 drops to the breaker
arm pivot

Every 250 hours, add a smail amount of
high meiting point gresse to the breaker
arm rudbbing block.

Avoid excessive lubrication. Qil on the con-
tact points will cause them o born.

GENERATOR - Beft Driver, Fig. 1, Ref 13

Every 50 hours of operction; add 3 to 5
arops of medium engne oil into the oil cups
_ at both ends ot the generator.

FUEL AILTER, Fig. 11

It is very important that the fuel be filtered
10 prevent sediment, dirt and water from en-
tening the carburetor and causing touble
or even compiete stoppage of the engine.
The giass filter bowl shouid be inspected
frequently, and cieaned if dirt or water are
present.

To remove sediment bowi. loosen nut below
bowti, swing bail to one side and twist bowl
as it is being removed. Clean screen and
bowi thorougnly — repiace gasket if it is
damaged or hardened.

CIL FILTER, Fig. 1, Ref. 17

A BY-PASS tvpe oil filter is furnished on
ail Model VH4D and VG4D engines, except
where the use of other accessories prevent
mounting an oul flter.

REV.
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SET GAP

Fg. 12

A FULL-FLOW oil filter is furnished on
model V465D engines as standard equip-

FEELER
GAUGE

BREAKER
POINTS

LOCKSCREW

ADJUSTING
SLOT

ment. Since all of the circulated oil p
thru the fiiter, it is very important that it be
serviced reguiarly.

The oil filtering cartridge shouid be re-
piaced aiter EVERY OTHER OlL
CHANGE. If operating conditions are ex-
tremely dusty, replace carridge after every
oil chanFe. Use oniy Wisconsin Micro-Fine
or Full-Flo oil fiter cartridges from your
eearby Teledyne Wisconsin Motor Service

enter.

SPARK PLUGS, Fig. 12

Incorrect gap. fouled or worn spark piug
electrodes, will have an adverse atdfect on
engine operanon. Remove spark piugs per-
iodically — clean, regap or repiace if neces-
sary.

.030 inch.
Use new spark piugs at the beginning of a

Spark plug gap -

new season. Repiacement piug must be of

the correct heat range, equali to:

Model Thread Size Make

VH4D 1Smm  Champion D-16J

VG4D (Wisconsin YD-6)

V465D 14mm Champion N-12Y
Wiaconsin YD-301

Torque spark plugs 25 to 30 foot pounds for
Models VH4D, VG4D. and w 22 foot
pounds for Modei V463D.

STARTING MOTOR, fig. 1, Ref. 19

No maintenance is required other than
keeping the outside of the starting motor
clean, and periodic inspecnon for insecure
mounting and loocse or corroded cable con-
necmons.

In extreme dust and dirt conditions it may
be necessary to occasionally remove the
starter rom the engine and ciean the Ben-
dix by brushing with Kerosene. Do not oil
Bendix.

ADJUSTMENTS
CARBURETOR

The carburetor MAIN METERING JET is
of the fixed type and therefore no adjust-
ment 18 necessary.

The correct amount of throctle piate open-

ing for the proper iow mle speed is obtained
by means of the THROTILE STOP
SCREW. However, .ms is set at the factory

Fig. 13

so that no immediate adjustment is neces-
sary. The IDLE ADJUSTMENT is ‘or
smooth Jow speed operation and this adjust-
ment, if necessary, must be made with the
carburetor throttie iever closed. Initial set-
ting is approximately 1% turns open.

MAGNETO BREAKER PQOINTS, fg. 13

At leant once each season or when ignition
spark becomes weak. remove magneto end
cover, inspect points and check gap open-
ing. If there is evidence of pitting or pyra-
miding and it becomes necessary to resur-
face or repiace points. it will also be neces-
sary to readjust the gap clearance. The
BREAKER POINT GAP snouid be:

.015 inch ot fuil separation.

Turn engine crankshsaft over undl breaker
points are at their maximum opening. Loos-
en the two locikscrews on breaker veilau just
enough so that plate can be mo Place a
0.015 inch feeler gauge between points. In-
sert end of small screw driver into adjust-
ing siot at bottom of breaker piate and open
or close the contacts by moving piate undl
a slight drag is feit when siiding the ‘eeier
gauge from between the points. Tignten
lockscrews and recheck point gap.

Before placing end cover on frame, clean
contact surfaces, coat with gasket cement
and mount new gasiket. Assemble cover, ro-
tor and end cap.

DISTRIBUTOR (Bortery ignition), fig. 14
The breaker point gap should be:
.020 inch at full separation.

To readjust point gap, turn engine over by
means of the hand crank unal the distmib-

RUBBING
8LOCX

CAM

B8REAKER
POINT GAP

LOCKSCREW

ADJUSTING
SCREW

utor breaker arm RUBBING BLOCK is nn
a high potnt of the CAM. Loosen the sta-
Honary contact LOCKSCREW siightly and
insert a feeler gauge between the ponts. Bv
means of a screw driver, turn ADJLS"'I\JG
SCREW unal correct zap is obtaine.
Tighten lockscrew and recheck gap.

Points that are badly pitted or worn shouid
be replaced.

VALVE TAPPET ADJUSTMENT
Modeis VH4D, VG4D, Fig, 15

With the tappets in their lowest position
(valves completeiy closed) and engine coid,
the ciearance between vaive stem ana tap
pet adjusting screw snouid be:

Iniet - .008” Exhoust - .014”

The inlet vajves are 1o the inside of the
cylinder biock. the exnaust valves are
toward the ourside.Place feeler gauge bet-
ween vaive stermn and tappet screw, and
adjust clearance by means of two = inch
tappet wrenches.

Modei V465D, Fig. 16

The clearance between the vaive and
rocher arm. with the tappet in its lowest
position (vaive compieteiy ciosed) and the
engine col

Inier - .008” Exhgust - .014”

The rocker arms can be identified as fol-
lows: When faang toward the sideor the en-
gine, the Exhausr Rocker Arm is 1o the
nght in the cyviinder head and the inier
rocker arm to the lert.

Measure clearance berween the top of the
valve and nose or rocker arm wich a feeier

Fig. 15, VH4D, VG40
VALVE TAPPET ADJUSTMENT

ADJUSTING SCREW

EXHAUST
ROCKER ARM

INLET |
ROCXER ARM

Fig. 16. V445D

VALVE TAPPET ADJUSTMENT

REV.
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haust ciearance, then adjust the No. 3
exhaust,

The same procedure applies to the No. 2
and No. 4 bank of ¢yiinders, starting with
No. 4 inlet vaive. Mark each rocker arm
with chalk as adjustment is completed. to
prevent repegdon.

TIMING

FIRING ORDER

The firing order of the cylinders is 1-3-4-2,
and the magneto or dismbutor rotor turns
atone-haif engine speed. as is the case with
conventional ‘In Line’ engines.

The intervals between the firing of the cyi-
inders is 180° No. 1 cyiinder is the one
nearest to the flywheel in the left bank of
cylinders, when viewed from the flywheel
end of the engine. No. 3 cylinder is the
other cyiinder in this bank. No. 2 cylinder
is the one nearest to the flywneel in the
right bank of cylinders and No. 4 is the
other cylinder in this bank The cyiinders
are numbered on the head covers.

Note: When disconnecrng ignidon wires,
mark cap,and tag wires [0r COrTect re-as-
sembly.

TIMING CHECK, Fig. 17

The running spark advance for both mag-
neto and battery igmrion, is 23°, and tim-
ing must be checked with the engme run-
ning at 2000 R.P.M. or over.

insert a small screw driver into the No. 1
terminal tower on the distributor cap, mak-
ing contact with the igmtion wire terminal.
Connect the red terminal ¢lip, from an auto-
motve Timing Light to the metai part of the

l CTRLINE

I of #1 and 3
I cr BANKSI
|
|

WHITE YANE

A j

' ' |
RUNNING SPARK  REDto~~ 1
ADVANCE TIMING  DISTRIBUTCR !
HOLE IN SHROUD '0 BATTERY i
o GROUND/ |

Fig. 17

Note: Timing can be checked without
removing flywheel shroud screen (Fig. 17
shows screen removed), by illuminadng
leading edge of white vane with uming
light thru the %" diameter hole in rim face
of lywheei screen.

Timing Adjustment for either battery or
magneto ignition: Refer to the INSTRUC-
TION and PARTS MANUAL of the specif-

NOTCHES ON
ADJUSTING |
RING
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gauge as shown. r-Bhy weans of a 4 inch tap- s?:hw driver. Connect the other two wires _\
pet wrench, turn the adiusting screw ciock- of the timing light: one to the positive side
wise to decrease vaive clearance and coun- of the barttery, the other to ground. Chalk (RST‘UFTEdR ;EZ?RM\,_ ;1
ter<clockwise w increase the ciearance. or paint the end of the ‘X’ marked vane of elease ho 4
the flywheel, white. Then, with the engine é
The sequence in which the tappets are ad- operatng at 2000 r.p.m. or over, allow the ADJUSTING i
justed 15 determined by the 1-3--2 firing flash from the tming light to tluminate PLUG Lot
order. Start by adjusdng No. | iniet valve the white vane. At the time of the flash the =
clearance frst, then by Just a short turn of leading edge of the vane shouid line up ADJUSTMENT
the crank, No. 3 inlet can be adjusted. Re- with the runming spark advance nmmg ADJUSTING LOC'(SCREW
turn to No. | cylinder and adjust the ex- holein the front face of the flywheel shroud. Locx ;

ic engine model for adjusunent procedure.

CLUTCH ADJUSTMENT

If the clutch begins to slip, it sbouid be read-
justed to prevent it from g over-
heated and damaged. First, remove inspec-
ton piate to expose the adjustng nng.
Reiease clutch by pushing soiiter lever
forward (toward engine).

VH4D Clutch, Ag. 18

Turn engine over by means of the starting
crank unal clutch adjustment lock is visi-
ble thru the inspecdon opening. Loosen
adjustument lockscrew one full turn. Keep
ciutch from turning by securing the crani-
shaift at cranking end. Then, by means of a
screw driver, turn adjusdng ring one notch
at a time in a ciockwise direcuon, unni a
very firm pressure is required when engag-
ing the clutch shifter lever, and as the
clutch snaps into engaged position. Secure-
ly dghten adjustment lockscrew.

VH4D CLUTCH REDUCTION, Fig. 19

The clutch in the clutch reduction unit is
the same as used in the power take-off unit
and is adjusted thra two pipe tap openings:
one for the ad)u.stmem lockscrew and the
other for turning the adjusting ring. If one
of the taps is inacceasible. aa)ustmem can
be made thru just one opening by rotating
clutch slightly arter adjusunent locikscrew

. 19, YH4D
CLUTCH REDUCT ICN ADJUSTMENT

is loosened. Follow ‘adjustment procedures
as outlined in preceding paragrapn.

VG4D, V465D CLUTCH ADJUSTMENT

Rockford Clutch Fig. 20: After removing
the inspecton cover and disengaging
clutch with the shifter iever. rurn engne ov-
er by means of the hand crank. unni the
clutch adjusanent lock is visibie thru the in-
specrion opemng in the ciuzch housing. Pre-
vent take-orf shart from twning by means
of a drift punch wedged in piace as shown.
Then, loosen the lockscrew holding the ad-
justzent lock in place. Insert a screwdriver
1n one of the notches and turn the adjust-
ing ring, in a counter<ciociwse direction.
one notch at a time, unni a very Srm pres-
sure is required to_engage tae ciutch with
the shifter lever. Tignten adjusung lock-
screw and mount inspection cover.

TWIN DISC CLUTCH, Fig. 21:Pull aa)usmng
lockpin out and msert a piece of 1.'16" di-
ameter wire into the hoie on the side of the
lockpin to keep pin in outer position. Turn
the adjustng yoke in a ciocxwise direction

SHIFTER LEVER
(rgieased pesition)

ADJUSTMENT:
LOCKSCREW

*ADJUSTING

SHIFTER LEVER ~___..
ADJUSTMENT LOCK |

- CRIFT
SUNCE

ADJUSTING RING

| RING
: ‘turn clocxwise: | ‘turn counter-ciockwise!
=g, 20, VG40, Vsl

Fig. 18, VR4D
CLUTCH ARJUSTMENT

RCCKFCRD CLUTCH ACJUSTIMENT
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N apiSmey
LOCK PIN

~mecd

ADJUST!NG ~
YOKE

—

Fig. 21, VG4D, V445D
TWIN DISC CLUTCH ADJUSTMENT

as shown, or wedge a screw driver into the
adjusting yoxe and against the side of the
inspecnion hoie openings to keep the yoke
from turmung, then turn the take-off shart
counter-ciockwise to adjust yoke enough so
that the shifter lever requires 2 distnct
pressure to engage. Remove wire from lock-
pin and turn adjusang yoke slightly, o al-
low lockpin ta snap into hole in floadng
plaze.

A new clutch generaily requires several ad-
justnents unnl the fricdon surfaces are
worn in. Do Not let a new clutch slip, this
will ruin the friction surfaces,

RYWHEEL ALTERNATOR
Fig. 22 and Fig. 23

12 Voit - 10 Amp or 25 Amp Flywheel Alter-
nator, consisting of a dywheel with Mag-
nedc Rotor, Stator and Rectfier- Reguiator
modules, is optional equipment on modeis
VH4D and VG4D-furnished when barttery
ignition is required. There are nc brushes,
commutator or beits to contend with and
ne adjustments are necessary.

Since the physical appearance of both 10
amp and 25 amp alternator systems are
very similar, they can be distinguished
rom each other by the ammeter calibra-
tons; 0 to 15 amps for the 10 amp arcmt
and 0 to 30 amps for the 25 amp circuit,

REGULATCR
MCDULE -

RECTIFIER -
MODULE \‘g ;

MAGNETIC
RCTOR

16 GA. RED WIRE

| 10 AMP -
| 25 AMP - 14 GA. GREEN WIRE

ICONNECT TO CHARGE SIDE CF AMMETER|

PRECAUTIONS to be exercised in the use
of thia flywhee! aiternator:

1. Donotreverse battery connections.
is is a negadve ground system only.

2. Connect booster batteries — positive w
Positive and negative to neganve,

Do not polarize the alternator.

4. Do not ground any wires from stator or
modules which terminate at connectors.

Do not operate engine with battery dis-
connected from system.

o

8. Dl.sconnec: at least one battery lead if a
battery charger is used.

GENERATOR — WIRING CIRCUIT, Fig. 24

The model V465D engine is equipped
with a 12 volt-17 amp generator 1n a
negative ground electrical system. Do
not reverse polanty-damage to both gen-
erator and regulator will occur. Engine
will not operate with carpuretor ann-
diesei solenoid wire disconn

RECTIFIER  <ir-h
MODULE

REGULATOR
'E'?' MODULE
k4 -

g

| i
i - o
GHECN ; HKTEMP SWITCH
\

2verr L L = :

SATTERY  (_/'[|' ] [ S : GNITION
L_ﬁ : T T AMMETER : SWITCH
= | START e N, )

v i swirc EQL, i
b
\‘;’ »L\’_Coh Connocnau for
Ly -4 .
S S s e
AUTOMATIC == ~ )
CHOKE {opnonat) ~ Connecr E:t::mm :
SPARK PLUGS A ,
CUstarr
SWITCH
‘epnanal)
2 .
SOLENQID :
SWITCH !
{opmonatl) :
t

ANT.DIESEL

M TEMPERATURE
SAFETY SWITCH

-~ . JSTRIBUTCR AND

SOLENOID ‘—?\_ﬂ___‘ L ACCEESCRY 2aIvE |

TRy |

RESTOUTE ; f

EGULATCR ;
SENERATCR

Fig. 22, FLY'WHEEL ALTERNATCR

Fig. 24, WIRING DIAGRAM Generaror ang Sartery ignition, Mogei V465D
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continues to drip from  carburetor with en- ENGINE MISSES

TROUBLE SHOOTING

The three prime requisites essendal to start-
ing and maintaining sansfactory oper-
ation of internal combustion engines are:

1. A proper fuel mixtyrein the cylinder.
Good compression in the cylinder.

Good spark, properiy timed, to ignite
the mixture.

o o

If all three of these conditions do not exist
the engine cannot be started.

As a guide to locating some of the diffcul-
ties in starting, couses are listed under the
three main headings of:

Fuei Mixture, Compression. and Ignition.

FUEL MIXTURE
No fuel in tank or fuel valve closed.
Plugged vent hole in fuel tank cap.
Fuel line clogged.
Fuel pump diaphragm worn or punctured.
Anti-diesel solenoid vaive at carpuretor in-
operative (model V465D).
Check for disconnected, loou or broken
wire,
Carburetor not choked uufﬁuent!y, espec-
iaily if engine is cold.
Water, dirt. or gum in gasoline interfering
with free flow of fuel to carburetor.

Poor grade, stale or out-of-season gasoline.

Carburetor flooded. caused by too much
choking especially if engine is hot,

Carbureror float needle vaive stuck open.
This condition wouid be indicated if fuel

gine standing iale.
COMPRESSION

Cylinders dry due to engine having been
out of use. Pour one fluid ounce of cTank-
case oil through spark piug holes.

Loose or broken spark plug. A hissing
noise will be heard in craniing due to es-
caping gas mixture on compression sroke.

Damaged cylinder head gaaket or loose
cylinder head. This will likewise cause
hissing noise on compression stroke.

Valve stuck open. Piston rings stuck or worn.
Valves adjusted with insuificient clearance.

IGNITION

Test for spark by removing spark plugs
and observe spark at piug gap whiie turn-
ing engine over, No spark or weak spark
may be attributed to the foliowing:

Ignition wires loose or disconnected at mag-
neto, spark plug, distributor or coil

Broken or frayed ignition wires.
Spark plug insujiator broken.
Spark piugs wet or dirty.

Spark piug gap incorrect.
Condensation on spark piug electrodes.
Breaker point gap incorrect.
Breaker points pitted or fused.
Breaker arm sticking.

Condenser leaiing or grounded.
Spark timing wrong.

Weak battery. Faulty ignition coil

Spark plug gap incorrect.

Worn, leaking or loose igrution cables.
Weak spark. See ‘Igniton’ test for spark.
Breaker points pitted or worn.

Water in gasoline.

Poor compression. See ‘Compression’.
Sticky valves.

ENGINE STOPS

Fuel tank empty.
Water, dirt or gum in gasoiine.

Gasoline vaporized in fuei lines, due to ex-
cessive heat around engine (Vapor Lock).
See ‘Stopping Engine .

Vapor lock in fue] lines due to using winter
g2as (too voladie) in hot weather.

Air vent hole in fuei tank cap piugged.
Ignicon troubles. See '[gruten’.

QVERHEATING

Cranicase oil supply low.

Ignition timing wrong.

Low grade of gasoline.

Engine overioaded.

Restricted cooling air circuiaton.

Part of air shroud removed from engine.
Dirt berween cooiing fins.

Intake or rotating screen ciogged with dirt.
Restricted exhaust.

| ENGINE MAINTENANCE SCHEDULE " Lbsitvlor 33100 b 250 e o S Y
CHECK OIL LEVEL. Add to full mark - Do not overfill. 2| e I I |
CHECK AIR CLEANER. Shqke out pc:uml.;latgd dirt from 4 [ ] ‘ l
dry element cieaner - Maintain cil levei in cil beth type cleaner.
| CLEAN AIR INTAKE SCREEN. Clean cooling fins if necessary. ! 1 l l I
GREASE CLUTCH THROWOUT BEARING (VG4D, V445D). | 3 ! |
CHANGE CRANKCASE OIL [ 2 | o | 1 |
CLEAN AIR FILTER ELEMENT. DRY Element and OIL Bath types. [ | o | ! |
] CLEAN CRANKCASE BREATHER CAP. | 4 I e | | |
| GREASE CLUTCH HOUSING BEARING (VG4D, V445D). 3| | e ! | ! |
!r REPLACE OIL FILTER. In adverse conditions reniace every il change. boa | l o ! |
| LUBRICATE DISTRIBUTCR SHAFT. Pa * e
! CHECK COMPRESSION. Fressure shouid not vary more thon 10 p.s.i. berween | = l | | e
; Cyiinders. Remove head - dean out caroon deposifs. Reseat vaives if necessary. ! i ! | 1
| INSPECT SPARK PLUGS and BREAKER POINTS . |5 f l ' i *
CR ry and regap to specification. I ! | i
" INSPECT FUEL FILTER. Clean filter screen and glass bowi. el ' e | |
_ LUBRICATE DISTRIBUTOR CAM ana breaxer arm pivot. Do o |
1 INSPECT CCCUNG SYSTEM. Remove snrouaing and scraoe off P ] ! ! ] !
zirt from pDerween ﬂns sround cylincers and from snrouamg | :
'NSPECT STARTING MCTCR. Check for icose mounting and cabie connections. 'S l l [ )
+ CHANGE OIL IN CLUTCH and REDUCTICN GEAR HOUSINGS. A ‘ | [ e i
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Proportional Directional Valve
Load Sense Circuits
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OPERATION

The Bertea proportional valve control svstem converts a low power
electrical signal (0.25 watts) into a differential hvdraulic con-
trol pressure which is used to position the directional valve spool.

The control for each spocl section contains three basic compconents
as shown on Figure #12.

l. A remote electrical controller that operates on 12 VDC and
provides a 0-60 ma command that is proportional to lever
position.

2. An electrohydraulic pilot valve to convert this 0 to 60 ma
command into a 0-240 psi differential control pressure.

3. A directional valve module to control the volume and direction
of the main power system flow.

The remote controller consists of a simple potentiometer and re-
sistors wired into a bridge network in a manner to provide a plus
or minus command related to the direction of lever movement from
center. Also, to provide a proportional command related to lever
position or degree of lever rotation. The controller is designed
to provide single or multi station control for a single pilot
valve. The controller operates on 12 VDC supply and provides

a 0 to 60 ma output command.

The pilot valve is an electrohydraulic device that converts this

0 to 60 ma command intc a 0-240 psi differential control pressure to
be used to control the position of the directional valve spool.

The configuration is a pressure recovery unit with approximately

80% recovery efficiency. This means that with a 300 psi drop

across the pilot valve from supply to tank, it will provide a
proportional differential contrcl pressure of 0 tc 240 psi between
its output cylinder ports (Cy; & C2). The cylinder ports (Cj; & C3)
are connected to the ends of the directional valve spool.

The fluid circuit of the pilot valve is based on two jets of
fluid that are formed by the supply pressure of 300 psi being
converted into velocity as the fluid escapes through the supply
nozzles. These two jet streams, if not interrupted, will impact
into the two receivers (C; & C2) where the velocity is converted
back into pressure.

The command voltage from the remote controller is passed through
the coil of the pilot valve. This creates a magnetic field based
on the polarity of the command signal. As the command signal, and
therefore the magnetic field, increases the armature is deflected
and pivots on the suspension member (Figure 3 and 4). This moves
the diverter blade that is located between the two jet streams
'(Figure 5, 6, and 7). The direction of movement is dependent upon
the polarity of the commanéd, and the degree of movement upon the
magnitude of the command.

Bertea Industrial Division m ‘
Costa Mesa, California 92626 o L - Fluidpower
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SUSPENSION
MEMBER

BLADE

TANK

PRESSURE FIGURE 3

/—NOZZLES

RECEIVING
ORIFICES

C2
FIGURE 5

DIVERTER PLATE
Ci1 = C2

MAGNET

DIVERTER
PLATE

FIGURE 4
(Armature Motion)

=

FIGURE 7
C> PRESSURE

GREATER THAN C}

c2

FIGURE 6
c1 PRESSURE
GREATER TEAN Cp

The center position of the blade (no
interrupts both jets and is adjusted
at C1 and C2 (Figure 5). This egqual
of the valve. As the command signal
interrupt one jet to a larger degree

command signal) partially
to provide equal pressure
pressure is called the null
1s increased, the blade will
and reduce its interruption

Bertea Industrial Division
Costa Mesa, California 92626

of the other jet. This generates a differential Pressure between
Cl and C2 that is proportional tc input command. At maximum command,
the blade completely blocks one jet and is free from the other jet.

The directional valve spool section is a modified 30 gpm, closed
center, stack valve rated at 3000 psi operating pressure for a six
spool section stack assembly. Each spool section is configured
with high rate springs in each end cap that oppose spool movement
in one direction only. Therefore, when the control pressure from
the pilot valve C1 and C2 ports is ported to the end caps, the in-

REV
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crease in pressure in one end cap, onto the end of the spocl is
resisted by the spring on the oppoiste end.

As the differential pressure between Cj and C2 is increased by the
pilot valve, in response to an increase in electrical command, the
differential pressure across the spool increases, resulting in spool
movement proportional to the spring rate versus pressure cdifferen-
tial. The spool is 0.75" diameter and the springs have a 200 #/in
rate. The failure modes of this configuration are safe since

any loss of electrical command or control pressure results in the
spool returned to the center position by a very high spring load.

The purpose of a load sensing pump is to provide variable flow

and variable pressure in response to the working circuit reguire-
ments. Therefore, each spool section contains a locad sense

pressure pick-up circuit to be used to transmit the highest

working pressure signal, in the module, to the load sense port of
the pump. This pick-up port, in each spool section, is downstream
of the metering notch on the directional valve spool and is isoclated
from both the pump supply and cylinder ports by the spool overlap
when the spool is in the center position.

An additional feature provided in the spool section is a compensator
spool (pressure reducing), Figure 9, that will maintain 100 psi

drop across the metering notch of the directional wvalve spool.

This is accomplished by porting controlled pressure to one end

of the compensator spoocl and the load pressure to the other end
with the spring locad. This combination will provide a constant
flow for any directional valve spool position, regardless of
fluctuating load pressures or supply pressures. For example,

the operation of a rotation function will not be affected when

a lift function is added to the load demand.

The load sense logic circuit is configured to always provide the
highest working pressure signal from the spool sections to be
transmitted, thru the inlet section, to the load sense pecrt of
the pump. These pumps are designed to maintain an output
pressure of 150 to 400 psi above the pressure signal at the load
sense port. Therefore, as load pressures fluctuate, the pump
pressure will always be higher by this delta pressure value.

The compensating feature in each spool section provides a
pressure compensated flow control for each input command. The
metering notch opening on the directional valve spool creates
a fixed flow area related to spool movement. The compensator
spool (i.e. - pressure reducer) varies the supply pressure to
the notch, as the cylinder load varies, to always maintain a
100 psi drop across the notch. Therefore, changes in pump
and/or load pressure will have minimal effect on the flow

to the function. This permits simultaneous operation of
multiple functions with supply from one pump.

Bertea Industrial Division ﬂ ,
Costa Mesa, California 92626 o 1= § Fluidpower
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In order to provide the desired control over as broad a flow
range as possible, the spool configurations have four basic
flow notches available. The ratings of 2.6, 6.5, 13 and 26

gpm are based on maximum spool stroke and 100 psi drop across
the metering notch. Flows above 25 gpm require special notches.

An additional advantage of load sense systems is that the
logic circuit can often be used to provide special control
for specific functions. For example, single or multiple
pressure limitation can be added to a function as shown on
Figure 12 and as described under the installation section.

The stack valve module provides a separate hydraulic circuit
for the power system fluid and a separate circuit for the pilot
valve control fluid. The pilot valve control fluid circuit
operates at 300 to 400 psi and at a flow related to the number
of pilot valves in the stack regquiring 0.6 gpm each. The
advantage of this separate circuit is that it provides a means
of filtering the important control system fluid at 25 micron
independent of the power system fluid. In addition, it allows
for a low pressure operation at 300 psi of the parasitic control
system rather than at system pressure. Optional circuits to
provide this flow are shown on Figure 1l2. '

FILTRATION AND HYDRAULIC SYSTEM PREPARATION

The life of any hydraulic system is sensitive to the cleanliness of
the f£fluid stream. It is recommended that good cleaning and flushing
procedures be followed in the assembly and test of the system. The
purpose of separating the control pressure fluid from the main power
circuit fluid as shown on Figure 12 is to assure continuous filtra-
tion of the fluid supply to the pilot valves.

Although the minimum flow rate will be based on the number of pilot
valves used, it is recommended that a filter as large as possible be
used to insure long filter life.

The main power fluid circuit filtration should be 10 micron as shown
on Figure 12. A suction strainer on the pump and magnetic tank unit
are beneficial to filter life. A magnetic unit in the circuit is
required to remove the very fine ferrous wear debris that typically
is not removed by the standard filters. This debris not only acts
as a lapping compound in the spool bore fit but also may be
attracted into the magnetic field of the pilot valve resulting in
sludge in the armature area.

A 100 micron strainer is installed into each inlet manifold (Figure
8) to provide second level protection in case of debris in tubing,

etc.

Bertea Industrial Division |
Costa Mesa, California 92626 o1, - Fuidpower
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The manual override assemtlv (805249) will provide direct
manuali control of the spooi in the event cf a Zfailure in

the remote contfol system. The hand knob is held in the
thread disengaged position by a light spring to prevent
inadvertent operation. Press the knob inward while rotating
to engage the threads in the cap and drive screw. Continued
rotation clockwise will provide flow from the cvlingder por:
acdjacent to this end cap.

A plug is provided, as shown, to bleed the air from each

end cap after initial assembly and operation. Air trapped

in the spool end cap will reduce the response of the valve
assembly. The screw in the end of the cap provides an adjust-
able spool stop to limit maximum travel.

The manual lever end cap assembly (700639) with the single
spring end cap assembly (700641) provides direct control of
the spool with or without the pilot valve. The standard
configuration is a non-follow type (Figure 10) which permits
the pilot valve to move the spool without moving the lever.

A + 150 deadband is built into the assembly to provide this
feature. The follow type provides direction connection to the
spool.

Each load sensing spool section contains a spocl compensator
to maintain a 100 psi drop across the metering notch on the
directional valve spool. The options in the compensator
assembly include:

$700833 Standard Compensator
$#700834 Compensator, External Control
#700788 Special Blank, High Flow
The 700834 External Control Compensator provides an externzal
port from the spring cavity that can be used to control the

load pressure of the spool section from an external source
such as a relief valve. This is shown on Figure 1l2.

The 700788 Special Blank Compensator eliminates the compensation
feature and is normally used for flows in excess of 30 gpm in
order to minimize pressure drop.

Each spool section contains a load sense circuit check valve
to isolate individual spool sections from higher pressure
that may be in the load sense logic circuit.

C. Outlet Manifold (Figure 11)

The outlet manifold provides the function of being the
end section of the stack and provides connection to the
tank. Either port may be used for the tank connection.

Bertea Industrial Division
Costa Mesa, California 82626
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D. Pilot Valve (Figure 14)

The pilot valve ratings include the fcllowing:

Coil . . . . . .+ . . . . . .+« . 60 ohm resistance
Operating Current . . . . . . . . . 60 ma

Operating Voltage . . . . . . . . . 3.6 volts

Maximum Current. . . . . . . .+ .+ . 100 ma

Reguired Flow . . . . . . . . .+ . .55 to .65 gpm at

300 gpm differential

The correct mounting orientation of the pilot valve is determined
by the locating pin in the pilot wvalve body. Care must be ex-
ercised to assure correct matching of the gasket between the two

faces.

A positive polarity of the red wire of the pilot valve will
provide flow from the cylinder port on the opposite side of the
spool section from the pilot valve (Cylinder Port "B").

There are no external adjustments for the pilot valve nor mechan-
ical connections to the spool. 1If a problem related to the
pilot valve develops, the unit should be replaced and returned

to the factory.

INSTALLATION (Figure 12)

This stack valve was designed for simple installation and easy field
trouble shooting. All subassemblies are interchangeable and easily
replaced. With electrohydraulic control systems, the most sensi-
tive component is the pilot valve and therefore the installation

of the module should consider the accessibility of the pilot valves
for easy replacement.

The valves are not sensitive to attitude and may be installed in

any reasonable manner on the vehicle. Caution should be exercised
to avoid placing steel tubing or magnetic material within 1.5 inches
of the pilot valve as shown in Figure 13. Magnetic material will
affect the flux field of the pilot valve permanent magnet and may
cause a shift in the valve null position.

The 231852 pilot pressure relief valve establishes the 300 psi
differential pressure for the pilot valve circuit. Only one pilot
pressure relief valve is required per vehicle and therefore when
two or more modules are used, this port must be closed with a
231856 plug in the extra modules. Each pilot valve requires a
continuous flow of .55 to .65 gpm at 300 psi AP. A four spool
section installation would reguire four times .6 gpm plus 1.0 gpm
for assurance or a 3.4 gpm supply.

Bertea industrial Division .
Costa Mesa, California 92626 . § Fuidpower
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LOAD SENSE PUMP

A pump that has less than 400 psi standby pressure will recuire
a circuit that permits the pump to unload during standby and
also provide pilot circuit pressure (300 psi) prior to movement
of the directional valve spool. The use of a pilot circuit
pressure sensing line connected thru a shuttle anc a 3-way
normally closed solenocié valve to the load sense port of the
pump will provide this feature.

During standby, the valve is closed, allowing the pump contrel
circuit to bleed down to tank pressure and unload the pump

for standby. Moving the lever of a remote electrical controller
will close a switch and energize the solenocié valve to the open
position. The pump load sense control port is now connected

to the pilot circuit pressure regquirement (300 psi) and it will
provide the flow and pressure to meet this demand.

When a directional valve spool is moved into a fluid metering
position, it will connect the pump load sensing line to the
cylinder port through the shuttle. The pump control system will
now follow this higher pressure demand. -

COMPENSATED PUMPS

Since a compensated pump typically holds a high pressure during
standby, the pilot circuit always has adegquate pressure for
operation.

LOAD SENSE VALVE MODULE (VARIABLE PUMPS)

A typical (4) spool valve module is shown in Figure 12 with

the inlet and outlet manifolds. Each spool section contains

a load sensing circuit with a compensator to hold 100 psi
differential across the metering notch of the directional valve
spool. The check valve in the load sense line of each section
provides control pressure isolation for that section.

An optional feature is available to provide external load
pressure limitation for individual spool sections, as shown.
For example, if one function requires a maximum continuous
limitation of 1000 psi, a small relief valve, set at that
pressure, can be installed on the optional external load
control line. The maximum pressure of the other functions
will be limited by the system relief valve or pump compensator
setting.

If a dual pressure limitation is desired, a solenoid wvalve can

be used on the external line as shown. One mode of operation
would be limited by the svstem relief valve and the second mode
by the relief valve on the external load control line. Logically,
multiple relief valves can be used if required.

Bertea Industrial Division
Costa Mesa, California 92626
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TROUBLE SHOOTING

The modular design of the valve provides simple field trouble
shooting and service. The first step should be to isolate the
problem to a specific component if possible. For example, change
the remote controller leads from one pilot valve to another to
check if the problem follows the remote controller.

The same procedure can then be used to check the pilot valves
by interchanging two units. Care should be taken to avoid
introducing dirt into the system when removing pilot valves.

The pilot valve converts an electrical input signal of 0 to 3.6
volts into a pressure unbalance across the directional valve
spocl. At the factory setting of 300 psi differential pressure
across the pilot valve, the directional valve spool deadband
will be a minimum of 20%. Increasing the differential pressure
across the pilot valve will reduce the deadband significantly.

Control problems are usually either electrical, hydraulic, or
mechanical.

ELECTRICAL PROBLEMS

l. Use a voltmeter to check for zero command and a maximum
command of 3.6 volts. When controller lever is in the
center position, the output command should be zero.

2. Disconnect the wires from the pilot valve with 300 psi
at the pilot circuit. If function operates replace
pilot valve.

HYDRAULIC PROBLEMS

A very important requirement in load sense circuits is that
the load sense pump must provide at least 400 psi when the
directional valve spool begins to move. This will assure

a2 continuous 300 psi to the pilot circuit during the initial
metering (see - Load Sense Pump on page 14).

1. Poor Metering Control

This can be caused by the use of a directional valve spool
with a metering notch that is too large. For example, a
30 gpm notch where a 8 gpm should be used.

When the standby pump pressure is less than 400 psi,
resulting in less than 300 psi pilot circuit pressure,
the initial load sense signal from the cyvlinder port
will cause both the pump and pilot circuit pressure to
jump up. This results in additional spool movement for
the same command.

Bertea Industrial Division .
Costa Mesa, California 82626 oL o § Fradpower
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POTENTIAL TROUBLE

TROUBLE SHOOTING CHART

PROBABLE CAUSE

REMEDY

Control valve does
not respond to
command.

1. Controller does not
provide signal
(60 ma max reqd).

2. Open wire in control
cable.

3. Shorted Terminal
connection.

"4. Failed pilot valve.

5. Jammed spool.

1. Replace controller.

2. Replace cable.

3. Check for terminal
end contacting case
or poor clamping of
wire ends on terminal
strip.

4. Replace pilot valve.

5. Remove end cap and
check spool freedom.

High null bias
(Actuator drifts

or hydraulic motor
slowly rotates when
controller returms
to neutral).

1. Failed controller
resulting in a com—
mand at neutral
position.

2. Failed pilot valve.

3. Sticking spool due
to contamination.

1. Replace controller.

2. Replace pilot valve.

3. Remove end cap and
check spool freedom.

Low flow rate from
cvlinder port, motor
turns slowly or
cylinder moves slowly
at maximum command.

Directional valve spool
is not traveling far
enough.

1. Caused by low
pressure gain of
pilot valve.

2. Caused by low
control pressure

supply.
3. Plugged pilot valve.

1. Check filter in the
inlet section for

plugging.

2. Replace pressure regula-
tor if necessary.

3. Change pilot valve.

Poor response,
function shuts off
slowly when command
is removed.

Bertea industrial Division
Costa Mesa, California 92626

1. Restricted tank
return line.

2. Low spool spring
preload.

3. Sticking spool due
to contamination.

4, Air in end caps.

1. Check for restrictioms
in tank returm line.

2. Check for correct spring
and shims in end caps.

3. Remove end cap and check
spool freedom.

4., Bleed air from end caps.

o1 - Fluidpower
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Bertea Industrial Division
Costa Mesa, California 92626

Slow response by tihe pump to increase output pressure
above the working cy.incer pressure will cause a Jerk in
the operation. This can be checked by comparing the
pressure at a gauce in the locaé sense line with a cauce
in the pump output line. These readings should maintain
a constant differential during spoocl operation.

LOW FUNCTION SPEED

Low function speed at maximum command may be caused by low
pump pressure differential over the working cylinder pres-
sure. The pump pressure should be a minimum of 200 psi
over the working cvlinder pressure in order to accommodate
the 100 psi drop across the spool metering notch plus other
circuit losses.

If the pilot circuit pressure is low or if contamination
is restricting the flow thru the filters or pilot valve,
the control circuit may not generate enough pressure in
the spool end cap to move the spool full stroke. Check
for inlet filter contamination and/or replace the pilot
valve.

NULL SHIFT

If the function continues to operate after removal of

the input command the problem could be a null shift in

the pilot valve or center position of the controller.
Check the controller by removing the wires from the

pilot valve with 300 psi in the pilot circuit. If the
problem continues, remove the 300 psi in the pilot circuit
while the main power circuit is still operating. If this
stops the function, it would indicate that the pilot
valve is providing output differential pressure without

an input command (ie - null shift).

A null shift is quite often caused by contamination in the
nozzles. These pilot valves are easily replaced and should
be returned to Bertea for clean up. The control system
filter and the filter in the inlet manifold should be
checked for plugging or failure.

ENGINE START MOTION

Unwanted motions that occur during engine start are
usually caused by air in the spool end caps. Each cap
has an air bleed plug that should be used while the
pilot circuit is cperating at 300 psi.

The electromechanical operation of the pilot valve can

be checked by removing the valve and observing the motion
of the end of the diverter blade while moving the remote
control lever. The end of the blade is visible in the
center slot of the casket face of the valve.

Mechanical failure, such as a broken part or mechanical
null shift, can be checked by replacing the pilot valve.

REV.
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MINIPAK DISASSEMBLY/ASSEMBLY INSTRUCTIONS
DISASSEMBLY: (See Figure)

NOTE: Before attempting to disassemble this or any other
hydraulic component, prepare a CLEAN work area.

Remove coil nut (1) and slide coil (3) off tube (4).
Remcve nuts (18), mounting bracket (17) and washer (16)
from the inlet end of the valve bank.

3. Remove inlet (15), attachments (20) as necessary, and
0-Rings.

4. Remove valve sections (14), one at a time, removing
0-Rings (12) or (13) between each section. Remove only
those sections to be repaired or replaced.

5. Use a 1 1/4" wrench to loocsen tubes (4) from body.

o

CAUTION: Use proper tools to avoid damaging tube sub-assembly.

6. Remove tube sub-assembly by hand. Spring (8) and spring
retainer (9) may fall from valve body.
7. S8lide pin, plug, and plunger out of tube.

NOTE: Pin, plug, and plunger are a matched set. Do NOT mix
parts.

8. Use a small punch to gently push manual override pin into
tube until it is free and falls out.

9. If valve has manual override option "JJ", use a
screwdriver inside the tube to hold pin (5) from turning
while removing the palm button.

10. Repeat steps 5 through 8 to remove tubes on the opposite
side of the valve.

11. Gently slide spool (14) from valve body. Make a note of
its position in the valve body. Spool cannot be turned
around. It must slide into the body in the same position
it came out.

CAUTION: BODY AND SPOOL ARE A MATCHED SET. If either one is
damaged, BOTH must be replaced.

12. Wash all parts in cleaning solvent and dry with air gun.
Be sure to remove all traces of solvent.

REV.
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ASSEMBLY:

NOTE: Before re-assembly, discard all used O-Rings.

1. All parts should be individually inspected to verify they
are free from wear, burrs, nicks, scratches or any other
defect that could cause poor performance.

2. Lubricate all system parts and O-Rings with clean system
0il before assembly.

3. Lubricate spool (14) and valve body and carefully slide
spool into body, making sure it is in the same p051tlon
as when it was removed. Spool should slide freely in
plug.

4. Install O-Ring (7) on manual override pin. Lubricate
inside of tube where pin is installed. Carefully push
pin into place. 1Install O-ring (6) on tube. Install
plunger, plug and pin. Make sure that these parts are
lubricated with oil. Pin should slide freely in plug.

5. Place spring retainer (9) onto spool with prongs towards
spool. Place spring (8) over retainer and install tube
subassembly into valve body by hand.

6. Repeat steps 4 and 5 for the opposite side of the valve.

7. For single solenoid sections, place O-ring (6) on plug
(10), retainer (9) on spool with prongs towards spool and
spring (8) over retainer. Tighten plug and/or tube
subassembly to 100 in./lbs.

8. Install one nut (18) on each tie rod (19). Place two tie
rods through the mounting bracket (17). Place one flat
washer (16) on the third tie rod. Place outlet section
(11) over the tie rods. An aid in banking sections is to
place the mounting bracket in a vice or on the edge of a
flat surface with the tie rods in a vertical positions.
Place five O-rings (24). Install a valve section over
the tie rods. Place the O-rings (12) on this section.
Replace remalnlng sections as above.

9. 1Install inlet section (15). Place mounting bracket (17)
over lower tie rods and install two nuts (18). Place a
flat washer (16) over top tie rod only.

10. Torque tie rods in three steps of 50 in./lbs., 90
in/lbs. and finally 115 in./lbs.
THIS IS VERY IMPORTANT! OVERTORQUEING WILL CAUSE BORE
DISTORTION & MAY CAUSE SPOOL BINDING OR INCREASED
LEAKAGE.

11. In order to set the relief, if installed, the complete
valve must be placed on a test stand capable of flow from
1 to 5 GPM. Remove the cap over the adjustment screw and
loosen the lock nut (see below). Set incoming pressure
on test stand to desired valve setting and adjust screw
in to increase relief setting or out to decrease relief
setting. Setting is correct when .25 GPM flows out of
valve at desired pressure.

12. If painting is required make sure all ports are plugged
and electrical connections are masked.

REV.
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Parts List
ltem Description ltem Description ltem Description
1. Nut a. Spring retainer 18. Nut
2. Nameplate 10. Plug 19. Tie rod
3. Solenoid coil 11. Qutlet section 20. Attachment
4, Tube S/A (standard) 12.  C-ring (5) (optional)
5.  Tube S/A (paim 13.  Closed center plug 21. Bott
button) 14, Body & spool 22. Wasner
8. O-ring 15.  Infet section 23. O-ring
7. O-ring 16.  Washer 24, O-nng (5)
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Eaton
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Division

Model 70422 and 70423

Pressure, Pressure-Flow Compensated Piston Pump
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PARTS LIST
item Description Quantity
No.
1 Retaining ring 1 29  Rotating kit assembly 1
2 Shatt seal 1 30 Control piston 1
3 Washer 1 31 Gasket 1
4 Retaining ring 2 32 Roll pin 2
5 Thrust washer 2 33  Backplate assembtly 1
6  Thrust bearing 1 34  Cap screw 4
7 Key 1 35  Gasket, compensator 1
8  Drive shaft 1 36 O-ring, 1/16 x 1/4 1.D. 1
9 Housing assembly 1 37 Compensator assy., pressure-fiow 1
10 Needle bearing 2 38  Allen head cap screw 4
11 Inner race 2 39 Compensator assembly, pressure 1
12 O-ring, 3/32 x 1-7/16 1.D. 2 40 Plug 4
13 Trunnion cover 2 41  O-ring, 1/16 x 19/64 1.D. 4
14 Retaining ring 2 42  Compensator housing, pressure-flow 1
15 Campilate control spring 1 43  Spool, pressure compensator 1
16  Spring collar 1 44  Spring pivot cap 1
17 Pivot button 1 45  Spring, pressure compensator 1
18 Roll pin 1 46  O-ring, 3/32 x 9/16 |.D. 1
19  Camplate 1 47  Spring follower, pressure 1.
20 Piston assembly 9 48  O-ing, 3/32 x 7/8 I.D. 1
21 Spider 1 49  Adjustment cap, pressure 1
22 Spider pivot 1 50 Spool, flow compensator 1
23 Piston block 1 51  Spring pivot 1
24  Pin keeper 1 52  Spring, fiow compensator 1
25 Pin 3 53 O-fing, 1/16 x 7/32 1.D. 1
26  Washer 2 54  Spring follower, flow 1
27 Spring 1 55 O-ring, 5/64 x 15/32 L.D. 1
28 Retaining ring 1 56  Adjustment cap, flow 1
57 Compensator housing, pressure 1

Tools Required For Disassembly And Réassembly

3/16 Allen wrench

9/16 Socket

1-1/8 Open end wrench

11/16 Open end wrench

O-ring pick

Plastic or wooden mailet

internal and External Retaining Pliers (Straight, .070" tip)
3/8 I.D. x 1-1/8 O.D. Flat washer (2 ea.)
3/8 x 3-1/4 N.C. Cap screw (1 ea.)

3/8 N.C. Nut

Screw driver (1/4 in. blade)

Torque wrench (40 Ib-ft (54 N-m| capacity)

REV.
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REPAIR INFORMATION - Modgel 70422 and 70423

Cleanliness is extremely important when repairing
these pumps. Work in a clean area. Before
disconnecting the lines clean port area of pump.
Disconnect hydraulic lines and remove pump assembly
from vehicle and plug ports. Thoroughly clean the
outside of pump. After cleaning, remove port plugs
and drain oil.

DISASSEMBLY

ATTENTION: Removal of the adjusting screw covers
from cap may void the warranty on this assembly.

1 Clamp the end of the drive shaft in a protected
jaw vise with the body of the pump up and remove
the four ailen head screws (38) holding compensator
(37).

2 Remove the compensator assembly (37 or 39), o-
ring (36), and gasket (35).

3 Remove the four cap screws (34) from the
backplate of the pump.

4 Place a screw driver in slots provided between
housing and loosen backplate. Remove backplate (33)
and gasket (31) from housing.

5 Remove the control piston (30) remaining on the
backplate or in housing. Also remove piug (40) from
backpiate (33).

6 To remove rotating assembly (28) from housing,
remove pump from vise and slide rotating assembly off
shaft. Caution: pistons may not come out with piston
block.

7 Remove pistons (20), spider (21), and spider pivot
(22) from piston block (23).

8 The piston biock assembly (23) need not be
disassembled uniess the internal pins (25) or spring
(27) are damaged.

CAUTION: Use the following procedure if the spring is
to be removed from the piston block. The spring (27)
is highly compressed and the snap ring (28) should
not be removed without compressing the spring (27).

The following parts will be needed to disassemble the
piston block:

2 ea. 3/8 I.D. x 1-1/8 Q.D. flat washer,

1 ea. 3/8 x 3-1/4 N.C. cap screw. and

1 ea. 3/8 N.C. nut.

Place one of the flat washers over the 3/8 x 3-1/4 cap
screw and place this through the center of the piston
block (23). Place the other washer over the cap screw
and let it rest on the three pins. Screw the nut on and
compress the spring inside the piston block. Use a
pair of snap ring pliers and remove the internal snap
ring (28). Remove the boit and the two washers (26),
three pins (25), and the internal pin keeper (24).

9 To free shaft seal and shaft, remove retaining
ring (1).

10 Remove shatt (8) from housing (9) by tapping
backptate end of shaft with a wooden or plastic mallet.

11 Remove shaft seal (2), washer (3), tﬁe two
retaining rings (4), the two thrust washers (5), and
bearing (6) from shaft.

12 To remove the camplate (19) from the housing,
remove the two internal retaining rings (14} from the
sides of the housing. Remove the two covers (13), the
two o-rings (12), the two inner races (11), and the
bearings (10). The camplate can now be moved over
to one side and removed. The two camplate pivot
bearings are a loose slip fit into the housing. Do not
be concemed if they are not tight.

13 Remove the spring collar (16) and spring (15). Do
not remove the button (17) and rolf pin (18) uniess
they are worn or loose.

14 The pressure-flow compensator assembly (37) may
be disassembled for cleaning and inspection.

ATTENTION: Removai of the adjusting screw covers
from cap may void the warranty on this assembly.

15 Remove pressure adjustment cap (49) from
compensator housing (37). Pressure spring follower
(47) will remain in cap (49), pull foilower from cap.

16 Remove flow adjustment cap {56} from
compensator housing (37). Flow spnng follower (54)
will remain in cap (56). Pull follower from cap.

17 Remove springs {45 and 32) and spring pivots (44
and 51) from compensator nousing.

18 Rerove plugs (40), pressure compensator spool
(43), and flow compensator spool (30) from
compensator housing {37).

o/
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19 The shaft seal. alt o-rings, and all gaskets should
be removed and replaced with new items upon
reassembly.

INSPECT PARTS FOR WEAR

1 Inspect the flat surface of the backplate (33}, the
finish on the piston block side should be smooth and
free of grooves. The piston guide should be tight in
the backplate. The needle bearing in the backpiate
snould be free of excessive play and remain in the
bearing cage. If the backpiate has any of the wear
characteristics outlined above, replace compiete
backpiate assemoly.

2 Inspect the piston block (23). The surface that
contacts the backplate should be smooth and free of
grooves.

3 The pistons (20) should move freely in the piston
block bore. If they stick in the bore, examine the bore
for scoring or contamination.

4 Examine the O.D. of the piston (20) for finish
condition. They should not show wear or deep
scratches. The shoes should be a snug fit on the ball
end of the piston. The flat surface of the snoes should
be flat, and smooth. Do not lap piston shoes.

5 Examine the spider (21). It should be flat. no
cracks, and no signs of wear in the pivot area.

6 Examine the pivot (22). It should be smecoth and:
show no signs of wear.

7 Inspect the camplate {19) for the condition of
finish of the polished shoe surface. it should show no
signs of scoring.

8 |Inspect shaft (8) for wear in bearing and spline
areas.

9 inspect thrust bearing (6) and thrust washers (5)
for wear.

10 Inspect the needle bearing in the housing
assembly (9). If the needies are free of excessive play
and remain in the bearing cage, there is no need to
replace the housing.

11 Inspect the compensator springs (45 and 52) for
breakage or weakness.

12 insoect the spools (43 and 30) for scoring.

13 It is not necessary 10 inspect the o-rings, retaining
rings, gaskets, or shaft seal as they should be
replaced as new iterns and are included in the seal
repair kit available for this assembly.

REASSEMBLY

1 Clean all parts in suitable solvent; lubricate all
critical moving parts before reassembly.

2 Install camplate control spring (15) and spring
coliar (16) in housing (9).

3 Insert camplate (19) into housing (9). insert needle
bearings (10) and bearing inner race (11) over the
camplate arms and slide into housing (9). The
numbered end of the bearing should face outward and
the chamfered 1.D. of the race should face inward.

4 Install new o-ring (12) around O.D. of camplate
pivat bearing (10). Instail trunnion covers (13) and
secure with retaining rings (14).

5 Install retaining ring (4) on shaft (8). install thrust
washer (5), thrust bearing (6}, and second thrust
washer (5). Secure with second retaining ring (4).

6 Install shaft (8) in housing (8) and install washer
(3), shatt seal (2), and retain with retaining ring (1).
Make sure relaining ring is seated in the groove.

7 If piston block assembly was disassembled,
compress the pin keeper (24}, and install in the spline
area of piston block. Install the three pins (25) with the
head end to the inside of the block ang instail in the
special grooves of the piston block spline.

8 Install the washer (26), spring (27), and second
washer (26) in the piston block. Use the two 3/8 L.D.
washers and the 3/8 x 3-1/4 cap screw to compress
the spring and retain with retaining ring (28). Remove
the 3/8 x 3-1/4 cap screw and the two washer,

9 Install the pivot (22), spider (21), and piston
assemblies (20) in the piston block. install this
assembly in the housing assembiy, the piston shoes
must be in contact with the camplate. Be sure all the
parts are in their proper position.

10 Clamp this assembly in a protected jaw vise with
the open end of the housing (8} up.

11 Install new gasket (31).

12 Install control piston (30). and plug (40) with new
o-ring onto backolate. Note roll pin (32) locations.

REV.
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13 Instalf backplate (33) and retain with cap screws
(34). Torque 10 27 to 31 Ib-ft [37 1o 42 N-m].

14 Place new o-ring (41) on plug (40). Install plug
assembly (40).flow compensator spool (50), spring
pivot (51). spring (52), flow spring follower (54) with
new o-ring (53), and flow adjustment cap (56) with
new o-ring (53) into compensator housing (42). Torque
piug (40) 6 to 8 Ib-ft [8 to 11 N-mj] and torque flow
adjustment cap (56) 10 to 12 ib-ft {14 10 16 N-m].

15 Place new o-ring (41) on plug (40). Install plug
assembly (40), pressure compensator spool (43},
spring pivot (44), spring (45), pressure spring follower
{47) with new o-ring (46), and pressure adjustment cap
(49) with new o-ring (48) into compensator housing
(42). Torgue plug (40) 6 to 8 Ib-ft (8 to 10 N-m] and
torque pressure adjustment cap (49) 35 to 40 Ib-ft (47
to 54 N-mj.

16 Install new gasket (35) and new o-ring (36), then
install compensator assembly (37 or 39).and retain with
four allen head cap screws (38) and torgue to 10 to
12 Ib-ft {14 to 16 N-m].

17 Plug pons to preserve cleanliness until installation
on vehicle. (Refer 1o start up procedures.)

EACH ORDER MUST INCLUDE

THE FOLLOWING INFORMATION

1. Product Number 4. Part Number

2. Date Code 5. Quantity of Parts
3. Part Name

Identification Numbers

Engineering change code
Last number of year built —_ll

Week of year 0 thru 52

'—— Testers initials

00 00 00 =Seriai Code

Example of numbers
on flange

70422 - RBT
T

= Assembly Number

Identifies type of product —l
704 = Varable drive piston
pump in the 2 cu. in.
displacement range.

Identifies Specific Configuration
and Displacement

N
w
nwnu

L Not applicable

Rotation
R = Righthand, L =lefthand

2.32 Compensated Piston Pump (plain backplate)
2.77 Compensated Piston Pump (piain backplate)
2.32 Compensated Piston Pump (tandem backpiate)
2.77 Compensated Piston Pump (tandem backplate)

REV.
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Start-Up Procedure

When initially starting a rebuilt load sensing system, it
is extremely important that the start-up procedure be
followed. It prevents the chance of damaging the
pump which might occur it the system was not
properly purged with oil before stan-up.

1 After the pump has been properly instafied onto
the machine and all hydraulic connections have been
made, check all fittings to make sure that they are
tight.

2 Fill the pump housing at least 1/2 full with system
oil that has been filtered through a 10 micron filter.

3 Fill the reservoir with an approved oil that has
been filtered through a 10 micron filter. Leave the filler
cap loose as a means of air that is trapped in the
system.

4 Note on gasoline or L.P. engines: remove the coil
wire and turn the engine over for 15 seconds. Diesel
engines: shut off the fuel flow to the injectors and turn
the engine over for 15 seconds. This procedure
enables the pump to pick-up the oil before start-up. At
this time disconnect the sensor line from the pump
compensator and pull one of the valve spools while
the engine is being turned over. This allows oil to fiow
through the sensor line, thus, removing any air in the
sensor line. Reconnect the sensor line after a steady
flow of oil is coming from the line.

5 Replace the coil wire cr return the fuel flow to the
injectors and start the engine. Run at low idle speed
for one minute. The pump should immediately pick up
oil and go into low pressure standby. If there is no
indication of fill in 30 seconds. stop engine and
determine the cause.

6 After the pump has stabilized in low pressure
standby, operate the control vaive and steering, if the
system is equipped with one, 10 purge the system of
air ana to fill the cylinders with oil. Continue operating
the system slowly with no load until it responds fully.

7 Check fluid level at the reservoir and refill if
necessary to the proper level at the reservoir and refill
if necessary 10 the proper level with an approved
fiitered oil. .

8 Check all line connections for leaks tighten if
necessary.

9 The machine is now ready to be put into
operation.

10 Short hour filter changes are recommended for the
first two changes after placing the machine back into
operation. The first filter would be changed in 3-5
hours and the second at approximately 50 hours.
Routine scheduled filter changes are recommended far
maximum life of hydraulic system.
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EATON
REPAIR INFORMATICN

PRESSURE OR PRESSURE-FLOW
COMPENSATED PISTON PUMP
MODEL 70422 AND 70423

NO. 7-609
Trouble Shooting
Probiem Possible Cause Correction

1 Noisy pump caused by cavitation. A Oil too heavy.
B Suction strainer or filter plugged.
C Suction line plugged, 100 smali, or
100 long.

Gil supply low.
Air leaking into suction line.
Foaming oil.

2 Noisy pump caused by seration.

Ow>»

Gil supply low.

3 Hydraulic systern overheating.
Cil in system 100 light.

W >

(2]

Excessive intemal leakage.

D Asration of oil.

4 Systemn not developing adequate A Excessive internal ieakage.

pressure. B Either compensator spool stuck open.
C ESither compensator spring weak or

broken.
D Loss of flow compensator signal.

S System not deveioping adequate A Excessive internal leakage.

flow. B Either compensator spool stuck open.

C Either compensator spring weak or
broken.

D Pump cavitation,

E Loss of flow compensation signal.

A Change to proper viscosity.
B Clean or repiace.
C Clean line and check for proper size and

length.

A Fill reservoir.

B Tighten fittings.

C Dxain reservoir and fill with non.-foaming
type oil.

A Fill reservoir.

B Drain reservoir and refill with proper

viscosity oil.

C Disconnect case, drain line, measure leakage
volume while pressurizing hydraulic system.

Case dran flow snouid not exceed 3 G.P.M. if
excessive, remove pump, disassembdle and repair.
D Tighten fittings.

A Refer to 3<.

B Disassemble compensator, inspect for stuck
spool, clean or reptace compensator assemply.
C Disassemble compensator, inspect tor weak
or broken soring. Reolace spnng if necessary,
D Check signal line connecuons, cneck for
iine obswucton, line damage anag line size

and length.

A Refer o 3.
B Refer 10 4-b.
C Refer to 4<.

D Refer 10 1-a,1-b.1¢.
C Rafer 10 4-d.
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Ausco nCcY" geries
Model 27933 Fail safe Brake

BRAKE FUNCTION

The Failsafe Brake is spring loaded to apply the brake. Hydraulic
pressure is required to release or "hold off" the brake. Normal
operation is to have the brake pressurized in the released position
with the vehicle hydraulic system running. Any function which
reduces the hydraulic system pressure below the release pressure of
the brake, will cause a brake application.

The brake is designed to fit with a gear reducer and a hydraulic
motor. The common mounting surfaces of the brake, the motor, and
the gear reducer are machined to close tolerances and should be
protected from damage during installation and removal.

INSTALLATION INSTRUCTIONS (Refer to Fig. 1)

1. Place the gasket onto the mounting face of the brake.

2. Place the brake shaft into the gear reducer with the brake
bleeder screw in the vertical position, if possible.

3. Move the brake into position with gear reducer assuring proper
gasket location. Align the mounting bolt holes by rotating
the engaged brake into position. If this is not possible the
brake may be rotated after pressure has been applied to the
brake inlet. This will release the brake and allow it to be
rotated into position.

4, Similarly place a gasket onto the flange of the motor.

5. Insert the shaft of the motor into the brake and push into
position, assuring proper gasket location.

6. Insert four half-inch bolts or two 5/8 dia. bolts (Grade 5)
thru the motor flange, the gasket, the brake, the second
gasket, and into the threaded hole in the gear reducer mounting
flange. Insure that the bolts are not too long so that they do
not bottom out in the reducer before clamping.

7. Run bolts in alternately, to prevent binding, until snug. Then
torgue the bolts as follows: 1/2 in. dia: 75-85 lb-ft.; 5/8
in. 'dia: 135-165 lb-ft. Note: both shafts must slide
together freely - DO NOT use bolts to force the unit together.

8. With motor and brake bolted into position, remove cap plug and
connect "inlet" hydraulic line to brake. (If not dome for
shaft alignment - step 3). Brake inlet is .250 tubing 0.D.,
straight thread O-ring boss, (.438-20 UNF 2B Thd).

9. Bleed air from brake via bleeder screw.

Note: Maximum pressure to brake is 3000 psi.

REV.
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BRARKE DISASSEMBLY PROCEDURE: (Refer to Fig. 2)

1. With shaft protrusion downward, disassemble in the following
order:

2. Bolts (23) alternately, Power Plate (19), O-ring (5), Rotating
Discs (11), Springs (12), Stationary Discs (13), Primary Disc
(10), Pins (9), Springs (6 & 7).

3. Further disassembly is not recommended and should not be
attempted unless necessary for the replacement of specific
parts, i.e., Seal (1), Snap Ring (2), Bearing (3) and Shaft (8)
from Housing (4), if necessary: proceed as follows:

a) Remove Seal (1): This will be ruined and must be replaced.
CAUTION: Be extra careful not to damage the adjacent
bearing seal.

b) Remove Snap Ring (2), then Shaft (8) with Bearing (3) by
lightly tapping the shaft with a plastic mallet.

c) Remove shaft from bearing by supporting the inner race of
the bearing and applying pressure the shaft.

4. Remove the Piston (14) from the Power Plate (19) by introducing
low pressure air -15 psi- into the hydraulic inlet. Make sure
piston is directed away from the operator. Remove O-rings (16
& 18) and Back-up Rings (15 & 17) from the Piston O0.D. & I.D.
grooves. Back-up Rings will be damaged and should not be
removed 1f replacement is not planned. Remove Snap Ring (21).
Bearing (22) may be removed by tapping lightly with a plastic
mallet.

5. Pressure Relief Valve (27) can be removed and inspected to
assure spring-locaded ball moves freely and is free of
contamination.

BRARE REASSEMBLY PROCEDURE:
All parts must be thoroughly clean prior to reassembly!

Important: There may be more parts in a service kit than your
brake requires. Check the parts list carefully for the exact
quantity. 1In the case of springs, space the required quantity

equally.

l. Worn O-rings and damaged or worn teflon back-up rings must be
replaced prior to reassembly.

2. Cylinder(s) for the Power Plate, Piston and O-rings must be
clean prior to assembly, and pre-lubed with system hydraulic
fluid.

3. If replacement of Pressure Relief Valve (27) is necessary,
install 1/2 to 3/4 turns beyond finger tight.

4. Assemble Piston (14) into Power Plate (19) using a shop press,
being careful no to damage the O-rings or the Teflon Back-Up
rings. Visually align the center of the cutouts in the Piston

- (14) with the Torque Pin (9) holes in the Power Plate (19).
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Depth of piston installation into Piston surface

the power plate is critical. DO v (at cutouts)
NOT exceed .120 depth or piston

will cock, resulting in a complete
loss of braking. Power Plate

finished surface

—Flush to .120 below

5. Rotating Discs must be clean and dry. There should be no
cil on any lining material or mating surfaces of the Stationary
Discs. Worn or heavily scored rotating discs must be replaced.

6. Install bolts (23). Tilghten sequentially, one turn at a time,
until Power Plate (19) is properly seated. Torque to 75-85 1lb
ft.

SERVICE KITS
The following kits are available as service items. All other
parts may be ordered individually.

Description M.I. P/N

O-ring & Gasket Kit 66715
(Consists of items 5,15,16,17,18,& 25)

Stack Kit 600416
(Consists of items 6,7,9,10,11,12,& 13)

Bearing Kit 600417
(Consists of items 1,2,3,21,22,& 26)

ey
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™
Torgmotor

MAG Design Features

* Displacements range from 23.6 cubic inches (387 CM?) down to 3 cubic inches {43 CM?)
per revolution.

* Continuous rated pressure up to 1500 psi {103.4 BAR), depending on displacement with
fully competitive valumetric efficiency.

* Coupling shaft mounted in steel caged needle radial and thrust bearings to withstand
higher side and thrust loads.

e (ptimized drive link contact with 12 tooth spline drive to reduce wear.

¢ Unigue high pressure shaft seal allows MAG Torgmotors to be run in series without need
for case drains. Only simple direct-line circuitry required.

e Standard SAE porting and mounting configurations.

¢ Fewer parts reduced maintenance, while maintaining quality performance.

¢ Full flow spline lubrication minimizes spline wear.

e Disc valve commutation maintains timing to promote efficiency and increase durability.

» [irt and water shaft seal and corrosion resistant grease give added protection from

environment.
Definitions
NOTE: A NOTE provides key information to make a procedure easier or quicker
to compiete.

CAUTION: A CAUTION refers to procedure that must be followed to avoid damag-

|
|
ing the MAG or other system components. !

| |

WARNING: A WARNING REFERS TO PROCEDURES THAT MUST BE FOLLOWED FOR|
THE SAFETY OF THE EQUIPMENT OPERATOR AND THE PERSON IN- |

SPECTING OR REPAIRING THE MAG. |

Patents

Ross Gear Division products and systems described in this manual are protected by the |
following United States patents: 3,606,601. In addition, patents have been issued or patent
applications have been filed in Canada, Japan, The United Kingdom, and West Germany.

REV.
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Introduction

Service Manual for Model MAG

This service manual has one purpose: to guide you in maintaining, troubleshooting, and
servicing the MAG Torgmotor™ (low-speed, high-torque hydraulic motor, MAGI.

Material in this manual is organized so you can work on the MAG and get results without
wasting time or being confused. To get these results, you should read this entire manual
before you begin any work on the MAG.

This manual also contains troubleshooting information and checklist. If you must service the
MAG, the checklist will help you to determine where the problem may be.

The three-column format of the Disassembly and Inspection, and Assembly sections will
make it easier for you to conduct major work on the MAG. Column 1 gives a brief key for
each procedure. Column 2 explains in detail the procedure you should follow. Column 3
illustrates this procedures with photographs. Pay special attention to the notes, cautions, and
warnings.

A foldout page with an MAG exploded assembly view is provided in this manual. The
component part names and item numbers assigned on this exploded assembly view
correspond with names and item numbers {in parentheses) used in the disassembly and
assembly procedures set forth in this manual. When this exploded assembly view page is
folded out, you can easily identify components and locate their relative position on the
exploded assembly view as you follow the disassembly and assembly procedures.

Service parts are available through the Original Equipment Manufacturer {OEM) ar Ross
approved MAG Distributors.

As you gain experience in servicing the MAG, you may find that some information in this
manual could be clearer or more complete. If so, let us know about it. Do not try to second
guess the manual; if you are stuck, contact us. Servicing the MAG should be a safe and
productive procedure, in order for the unit to deliver the reliable, long-life operation
engineered into It.

REV
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service literature published
by the equipment and/or component manufacturers. Follow their instructions, if given,
for checking any component other than the MAG Torgmotor™ unit.

Preparation Hydraulic Components

Make your troubleshooting easier by preparing as follaws: If you think the problem is caused by a hydraulic companent,

* work in a clean, wellighted place; start by checking the easy-to-reach items.

Check ail hoses and lines for cracks, hardening, or other signs

* have proper tools and materials nearby; ,
of wear. Reroute any useable hoses that are kinked, severely

* have an adequate supply of clean petroleum-based solvent. bent, or that rest against hot engine parts. Look for leaks,
WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY  especially at couplings and fittings. Replace any hoses or lines
CAREFUL WHEN USING ANY SOLVENT. EVEN A SMALL that don't meet system flow and pressure ratings.
EXPLOSION OR FIRE COULD CAUSE INJURY OR DEATH. Next, go to the reservoir angd filter or filters. Check fluid level
WARNING: WEAR EYE PROTECTION AND BE SURE TO and look for air bubbles. Check the filterls). A filter with a
COMPLY WITH OSHA OR OTHER MAXIMUM AIR maximum 50 micron filtration is recommended for the MAG
PRESSURE REQUIREMENTS. system.

Preliminary Checks Visually check other components to see if they are loosely

Rydraulic systems are often trouble-free. The problem an mounted, show signs of leaks, or other damage or wear.

operator complains of could be caused by something other than  Excessive heat in a hydraulic system can create problems that
the hydraulic components. can easily be overlooked. Every system has its limitation for the

maximum amount of temperature. After the temperature is

Thus, once you have determined that a problem exis r . .
Y P B, start attained and passed, the following can occur:

with the easy-to-check items, such as:

» parts damaged from impact that were not properly repaired, oil seal leaks

or that should have been replaced; and * loss of efficiency such as speed and torque
* improper replacement parts used in previous servicing ¢ pump loss of efficiency
* mechanical linkage problems such as binding, broken, or * pump failure

loose parts or slipping belts. ¢ hoses become hard and brittle

¢ hose failure

A normal temperature range means an efficient hydraulic
system. Consult the manuals published by equipment and/or
component manufacturers for maximum allowable temperatures
and hydraulic tests that may be necessary 10 run on the
performance of the hydraulic components. The MAG is not
recommended for hydraulic systems with maximym
temperatures above 200°F (33.3°C).
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Troubleshooting Checklist

Trouble Cause

Remedy

il Leakage 1.

Hose fittings loose, worn of
damaged

Oil seal rings {4) deteriorated by
excess heat

Special bolt {1} loose or its sealing
area deteriorated by corrosion

Internal shaft seal [16) weorn or
damaged

Worn coupling shaft {12 and internal
seal {16}

Check & replace damaged fittings or
“0" Rings. Torque 10 manufacturers
specifications.

Replace oil seal rings by
disassembling MAG unit.

la} Loosen then tighten single bolt 1o
22-26 ft.-Ibs. (30-35 N m}
(b) Replace boit.

Replace seal by disassembling MAG
unit,

Repiace coupling shaft and seal by
disassembling MAG unit.

Significant loss of speed under load 1.

Lack of sufficient oil supply

High internal motor Ieakage

Severely worn or damaged internal
splines

Excessive heat

fal Check for faulty relief valve and
adjust or replace as required.

{bl Check for and repair worn pump.

{c} Check for and use correct oif for
temperature of operation.

{al Replace warn rotor set by
disassembling MAG unit.

Replace rotor set, drive link and
coupling shaft by disassembling MAG
unit.

Locate excessive heat source {usually
3 restriction] in the system and
correct the condition.

Low mechanical efficiency or undue 1.

high pressure required to operate MAG

unit , 9

Line blockage

Internal interference

lack of pumping pressure

Excessive binding or loading in
system external 10 MAG unit

Locate blockage source and repair or
replace.

Disassemble MAG unit, identify and
remedy cause and repair, replacing
parts as necessary.

Check for and repair worn pump.

Locate source and efiminate cause.

CAUTION: If the hydraulic system fluid becomes overheated [in excess of 200°F
{93.3°C.)], seals in the system can shrink, harden or crack, thus losing their sealing ability.

REV.
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Tools and Materials Required for Servicing
MAG service manual CONVERSIONS
Clean, petroleum-based solvent INCHES mm INCHES mm
Emery paper 020 51 1.296 32.92
Vise with soft jaws 040 1.02 1.298 32.97
A 129 3.28 1.350 34.28
It pressure source 131 3.33 1.360 34.54
Arbor press .500 12.70 1.730 43.94
Screw driver 585 14.86 1.740 44.20
o .585 15.11 2.00 50.8
Retaining ring pliers (internal) 997 75.39 9 440 61.98
Breaker bar .998 25.35 2.450 62.23
1/2 inch thin wall socket
Torque wrench - foot pounds ar
Newton meter
Adjustable crescent wrench or hose
fitting wrenches
SAE 10W40 SE or SF oil . 2449 1259
Special bearing mandrel a3 500 MiN
(SEE FIGURE 1) 2 KNUAL 508
Feeler gage .005 inch {.13 mm) — :
Clean corrosion resistant grease. Recom- &, Bls 3 s ] ) 31 Bls B,
mended grease is E/M Lubricant #K-70 8% 21" 31 [ | [ ] 8 8 =S
Alternate compatible greases are: -
Shell Darina #2 A NOTE: 2 a5ty
Lubriplate #930AA MATERIALC-1018 (COLD owau) ’ (6 PLACES)
Unian figh Temp 2 s ssowee Frocess Cmaunie & KoSt
Sunoco High Temp 2 Bearing Mandre! [Fabricate if considered necessary)
CAUTION: Mixing greases that have Figure 1
different bases can be detrimental to
bearing life.
Torgue Chart
Part Name Item Number Taorque
bolt 5/16 24 thread 1 22-26 f1. Ibs. {30-35 N m}
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MAG Torgmotor™ Exploded Assembly View-Typical

lte
No

1.
2.
3.
4.
5.
6.
7.
8.
9

10.
.
12.

m
Description
Special Bolt {7)
End Cover Assembly
Washer
Seal Ring(2)
Sleeve
Commutator
Commutator Ring
Manifold
. Botor Set
9.1 Rotor
9.2 Stator
Wearplate (Spacer!
Drive Link
Coupling Shaft

MAG Torgmotor Exploded View

13.
14.
15.
16.

18.
18.1
1.
20.
21.

Woodruff Key
Thrust Bearing
Thrust Washer
Seal

Spacer
Housing

0" Ring
Retaining Ring
Needle Bearing
Seal

REV.
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MAG: Disassembly and Inspection

(Preparation Before Disassembly)

* Before you disassemble the MAG Torgmotor™ unit or any of its components, read this
entire manual. [t provides important information on parts and procedures you will need
to know 1o service the MAG.

* Refer to page 7A for tools and other items required 10 service the MAG, and have
them available.

® Thoroughly clean off all outside dirt, especially from around fittings and hose
connections, before disconnecting and removing the MAG. Remove rust or corrasion
from coupling shaft.

* Remove coupling shaft connections and hose fittings, and immediately plug port holes
and fluid lines.

* Remove the MAG from system, drain it of fluid and take it to a clean work surface. (A
piece of wrapping paper makes an excellent disposable top.)

e (lean and dry the MAG before you start to disassemble the unit.

® As you disassemble the MAG, clean all parts, except seals, in clean petroleum-based
solvent, and blow them dry.

WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN USING
ANY SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA OR
OTHER MAXIMUM AIR PRESSURE REQUIREMENTS.

CAUTION: Never steam or high pressure wash hydraulic componénts. Do not force or
abuse ciosely fitted parts.

® Keep parts separate to avoid nicks and burrs.

o [iscard all seals and seal rings as they are removed from the MAG. Replace all seals,
seal rings and any damaged or waorn parts with genuine Ross or OEM approved service

parts.

(] an¥

i
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Disassembly and Inspection

position
Torgmotor™
in a vise

WARNING

remove special
hoits &
ingpect bolts

remove end cover
& seal ring

NOTE

inspect end cover

NOTE

1.

2.

3.

4.

Position the MAG assembly in a soft jawed vise,
with coupling shaft {12} pointed down, the vise
jaws clamping firmly on the sides of the housing
{18) mounting flange. SEE FIGURE 2. Remove
manifold port O-Rings {18.1}) if applicable.

WARNING: IF THE MAG ASSEMBLY IS NOT
FIRMLY HELD IN THE VISE, IT COULD BE
DISLODGED DURING THE SERVICE
PROCEDURES, CAUSING INJURY.

Remove the seven special ring head bolts (1)
using a 1/2 inch thin wall socket to enter the end
cover bolt head recess. SEE FIGURE 3. Inspect
bolts for damaged threads, or sealing ring, under
the bolt head. Replace damaged bolts. SEE
FIGURE 4.

Remove end cover assembly {2} and seal ring {41
Discard seal ring. SEE FIGURE 5.

NOTE: The pin in the end cover must not be
removed as it is serviced only as an integral
part of the end cover.

Inspect the end cover {2) for severe wear, nicks,
burrs and spalling on the ground surface that has
the seal ring groove. Inspect the integral pin for
out of round condition {flats). inspect the bolt
head recesses where the bolit head sealing ring
makes contact for damage that would prohibit
good sealing contact. Replace cover if any of
these conditions exist.

NOTE: A polished pattern on the cover from
rotation of the commutator (B) is normal.
Discoloration would indicate: excess fluid
temperature, thermal shock, or excess speed
and require system investigation for cause and
close inspection of end cover, commutator,
manifold, rotor set, spacer and washer.

Figure 3

Figure 4

Figure 5

REV.
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remove & inspect 5. Remove drive link washer (3} from the
drive link washer commutater (6} or from the end cover if it was
remaved with the end cover. Replace washer if it
shows signs of wear, spalling, nicks or is bent or
has other deformation that could interfere with
commutator or drive link rotation, SEE FIGURE 6.
Figure §
remove & inspect 6. Remove sieeve (5} and inspect if for deformation
sleeve from the original cylindrical shape to a “barrel” or
“hour glass” shape. inspect the ends for severe
nicks or burrs. Replace sleeve if any of these
conditions exist. SEE FIGURE 7.
NOTE NOTE: Minor burrs can be removed. ‘Figure 7
remove & inspect 7. Remove commutator ring {7). SEE FIGURE 8.
commutator ring Inspect commutator ring for cracks, or burrs.
‘Figure 8
remove & inspect 8. Remove commutator (B} and inspect its ground

commutator

surfaces for scoring, spalling, brinelling {denting]
or wear. SEE FIGURE 9. Inspect the drive link pin
slot and cover pin hole for wear. Inspect ior
cracks. If any of these conditions exist replace the
commutator and commutator ring as a maiched
set.

Figure g

[~1V3
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remove 9. Remove manifeid (8} and inspect for cracks,
manifold surface scoring, brinelling or spaliing. Replace
manifold if any of these conditions exist. SEE
FIGURE 10. A polished pattern on the ground
surfaces from commutator or rotor rotation is
normal.
Figure 10
remove & inspect 10.  Remove rotor set (3} retaining it in its assembled

rotor set

NOTE

check rotor,
stator ciearance

remove & inpect
spacer

NOTE

1.

form if possible, to maintain the same rotor to
stator contact surfaces. Inspect the rotor set for
nicks, scoring or spalling on any surface, and
broken or worn rotor splines. Replace as a
matched rotor set if either component exhibits
any of these conditions. SEE FIGURE 11.

NOTE: The rotor (3.1) may become

disassembled from stator (3.2) during service

procedures. Marking the surface of the rotor
and stator that is facing UP with etching ink
or grease pencil before removal from
Torgmotor™ will ensure correct reassembly of
rotor into stator and rotor set into
Torgmotor™, Be sure to remove all foreign
material from rotor set before reassembly into
Torgmotor™,

Using a feeler gage, check the rotor {9.1) 10
stator {9.2} tip clearance with the rotor centered
in the stator. SEE FIGURE 12. If there is more
than .005 inches {13 mm} of clearance, replace
rotor set.

Lift off wearplate (10} and inspect it for scoring
or brinelling on the rotor contact surface. inspect
for cracks. Replace wearplate if any of these
conditions exist. SEE FIGURE 13.

NOTE: A polished pattern from rotor rotation
is normal.

Figure 11

Figure 12

'Figure 13

REV.
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remove & inspect 13.  Remove drive link (11) and inspect it for cracks

drive link

NOTE

check coupling
shaft for rust
or corrosion

remove & inspect
coupling shaft

NOTE

and for chipped, worn or damaged splines. No
perceptible fash Iplay) should be noted between
mating spline parts. SEE FIGURE 14. Inspect the
pin in the end of the drive link for flats or wear.
Replace drive link if these conditions exist.

NOTE: The pin in the end of drive link is
serviced as an integral part of the drive link

. and is not subject to disassembly.

14.

15.

Check exposed portion of coupling shaft (12 to
be sure you have removed all signs of rust and
corrasion which might prevent its withdrawal
through the seal and bearing. Crocus cloth or fine
emery paper may be used. SEE FIGURE 15.

Remove coupling shaft (12), by pushing on the
output end of shaft. Inspect coupling shaft
bearing and seal surfaces for spalling, nicks,
grooves, severe wear or corrosion and
discoloration. SEE FIGURE 16. Inspect for
damaged or worn internal and external splines or
keyway [FIG. 17). Replace coupling shaft if any of
these conditions exist. .

NOTE: Minor shaft wear in seal area is
permissible. !f wear exceeds .020 inches {.51
mm} diametrically, replace coupling shaft.

A slight “polish” is permissible in the shaft
bearing area. Anything more would require
coupling shaft replacement.

'Figure 14

Figure 15

‘Figure 16

Figure 17
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remove seal 16.  Remove and discard seal ring (4] from housing

ring from housing

remove & inspect
thrust bearing,
washer

remove seal
& spacer

remove seal

(18). SEE FIGURE 18.

17.  Remove thrust bearing {14) and thrust washer
115). inspect for wear, brinelfing and corrosion.
The full compiement of bearing rollers must be
firmly retained in the bearing cage but revoive
freely. Replace as required. SEE FIGURE 18.

18.  Remove seal {16} and spacer {17). Discard both.
SEE FIGURE 20.

19.  Remave housing (18} from vise, invert it and
remove and discard seal {21). SEE FIGURE 21.

Figure 18

Figure 19

Figure 20

Figure 21

Tt NI ma
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inspect housing 20.  Inspect housing {1B) assembly for cracks, the
assembly machined surfaces for nicks, burrs, brinelling or
corrosion. Remove burrs that can be removed
without changing dimensional characteristics.
Inspect tapped holes for thread damage. SEE
FIGURE 22. If the housing is defective in these
areas, discard the housing assembly.
Figure 22
inspect housing 21. If the housing assembly has passed inspection to

remove 22.
retaining ring
& bearing

The MAG Torgmotor™ disassembly is now complete.

bearing this point, inspect the housing bearing {20} and
retaining ring [191. The bearing rollers must be
firmly retained in the bearing cage but must
rotate and orbit freely. The full complement of
rollers must be free of brinelling and corrosion. A
bearing that does not pass this inspection must
be replaced. SEE FIGURE 23.

Only if the bearing (20} must be replaced, remove
retaining ring {19) and press the bearing out of
the mounting face end of the housing using a
1.300 inch {33.02 mm} maximum diameter shaft
or appropriate bearing mandrel {reference FIG. 1.
SEE FIGURE 24 & 25.

Figure 23

Figure 24

Figure 25
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MAG Assembly

* Replace all seals and seal rings with new ones each time you reassemble the
MAG unit. Lubricate all seals and seal rings with SAE 10W40 oil or clean grease
before assembly.

* NOTE: Individual seals and seal rings as well as a complete seal kit are
available. SEE FIGURE 26. The parts should be available through most OEM
parts distributors or Ross approved MAG distributors. (Contact your local

dealer for availability).

® NOTE: Unless otherwise indicated, do not oil or grease parts before

assembly.

® Wash all parts in clean petroleum-based solvents before assembly. Blow them
dry with compressed air. Remove any paint chips from mating surfaces of the
end cover, sieeve, and housing and from port and seaiing areas.

WARNING

WARNING
install

retaining ring

press in
bearing

Figure 26

oy

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION OR
FIRE COULD CAUSE INJURY OR DEATH.

WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

Figure 27
If the housing {18) has been completely
disassembled, place the housing, mounting flange
end up, on a clean work surface. Install retaining
ring {18] into the housing retaining ring groave.
Be sure the rounded edge of retaining ring is
facing in toward the larger housing cavity. Use
appropriate retaining ring pliers. SEE FIGURE 27.

Thoroughly grease the rolls of a NEW bearing
120) with clean corrosion resistant grease
recommended in the material section, Page 7A.
Press the bearing into housing {18) from the
mounting flange end of the housing bore, using
bearing mandrel Ispecial tool FIG. 1, Page 7A)
against the lettered end of the bearing shell. SEE
FIGURE 28 & 29. Take care during this procedure
that the housing is square with the press base
and that the bearing is not cocked. The bearing
mandrel will control the bearing press depth to
the required .135/.125 inches {3.43/3.18 mm|
from the flange end of the housing.

Figure 29

L
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NOTE

CAUTION

CAUTION

insert dirt &
water seal

place housing
assembly into
vise

install backup
washer & seal

install thrust
washer & thrust
bearing

NOTE: If the bearing mandrel shown is not
available alternate methods may be used to
press in the bearing but the bearing depth
location must be maintained.

CAUTION: The controlled press depth of
bearing {20) into the housing is required to
ensure adequate bearing support, and correct
bearing relationship to adjacent components
when assembied.

CAUTION: Because the bearing {20) has a
press fit into the housing, it must be discarded
if removed from the housing. It must not be
reused.

Place housing {18}, wearplate surface down, on a
clean wark surface. Apply a small amount of
tlean grease to a NEW dirt and water seal (21)
and press the seal into the housing seal cavity.
The end of a hammer handle would be an
appropriate tool. Be sure the seal is not cocked
or deformed as it enters housing seal bore. SEE
FIGURE 30.

Place housing {18} assembly into a soft-jawed vise
with coupling shaft bore down, and clamp the vise
jaws against the edges of the mounting flange.
SEE FIGURE 31.

Apply a small amount of clean grease to a NEW
seal {16). Install a NEW spacer {17) then seal {16
into housing coupling shaft bore from the sleeve
end of the housing (18). Seat the spacer against
the retaining ring {19) and the seal against the
spacer, with the seal lip facing away from the
spacer. SEE FIGURE 32. -

tnstall the thrust washer {15 and then the thrust
bearing (14} into housing (18], until they are
seated at the bortom of the counterbore. SEE
FIGURE 33.

Figure 30

Figure 33
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install 7. Be sure that a generous amount of & clean

coupling shaft

NOTE

insert
seal ring

install
drive link

assemble
spacer

corrosion resistant grease, recommended in the
materials section, Page 7A, is applied to housing
bearing {201. Then install coupiing shaft {12} into
housing 18], seating it against thrust bearing (14).
SEE FIGURE 34.

NOTE: The coupling shaft must be flush with
or below the housing surface when properly
seated and rotate smoothly on the thrust
bearing package.

8.  Apply a small amount of clean grease to-a NEW
seal ring (4) and insert it into the housing (18) seal
ring groove. SEE FIGURE 35.

8. Instalf drive link {11), pin end up, into coupling
shaft {12} and engage drive link splines into mesh
with coupling shaft splines. SEE FIGURE 36.

10.  Assemble wearplate (10} onto the housing (18)
with recessed (cavity} side down and bolt holes
aligned. SEE FIGURE 37.

Figure 34

Figure 35

‘Figure 36

Figure 37

REV.
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assemble 11, Assemble rotor set {9 onto wearplate {10} with
rotor set rotor {8.1) counter bore side down and splines
into mesh with drive link (11} splines. SEE
FIGURE 38. Align stator bolt holes.
NOTE NOTE: The rotor set counterbore side must be
down against wearplate for drive link
clearance and to maintain the original rotor-
drive link spline contact. A rotor set without a ‘Figure 38
counterbore can be reinstalied using the drive
link spline contact pattern on the rotor splines
to determine which side was down.
assemble 12.  Assemble manifald {8} onto the rotor set (9) so
manifold that the side with slots closest to the inside
diameter is up. SEE FIGURE 39. Align bolt holes.
Figure 39
assemble 13.  Assemble commutater ring 7) either side up onto
commutator ring manifold (8) and align bolt holes. SEE FIGURE 40. 4
Figure 40
assemble 14.  Assemble commutator (6} anto manifold (8) with
commutator counterbore {washer recessi side up. The
elongated hole must be engaged over the drive
link (11} pin. SEE FIGURE 41.
figure 41
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assemble
sleeve

assemble
washer

assemble
seal ring

assemble end
cover assembly

15, Assemble slesve (5] over the stacked components
onta the housing (18, SEE FIGURE 42.

16.  Assemble a generous amount of clean grease (0
washer {3) and assemble washer over pin in end
cover assembly (2). SEE FIGURE 43.

17.  Apply a small amount of clean grease to a NEW
seal ring 14) and insert it into the cover assembly
{2} seal ring groove. SEE FIGURE 44.

18.  Assemble end cover assembly {2) with washer (3)
and seal ring {4} attached onto the sleeve (5] and
commutator set. The cover pin must be inserted
intg the center hole in the commutator (6} and
the bolt holes aligned. SEE FIGURE 45.

Figure 42

Figure 43

Figure 44

‘Figure 45
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NOTE NOTE: It may be necessary to use one or two
bolts (1) as probes to align the bolt holes of
the components for balt installation.
install and 19.  Install 7 bolts (1) into the assembly bolt holes <

torque boits

finger tight, then torque the balts to 22-26 foot
pounds, (30-35 N mJ, in the sequence shown,
using @ 1/2 inch, thin wall socket and appropriate
torgue wrench. SEE FIGURES 48, 47, 48.

The assembly of the MAG Tormotor™ is now
complete, except for woodruff key (13} and/or
two port manifold 0-Rings (18.1) if applicable at
Torgmotor installation. See Page 21 for final
checks.

Figure 46

Figure 47

Figure 48
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Final Checks

Final Checks

"®  Pressurize the Torgmotor™ with 100 p.s.i. dry nitrogen and submerge in solvent to
check for external leaks.

* Check Torgmotor™ for rotation. Torque required to rotate coupling shaft should not be
more than 50 ft. bs. (68 N m)

® Pressure part with “A” cast under it on housing (18} is for clockwise coupling shaft
rotation as viewed from the output end of coupling shaft. Pressure port with “B” cast
under it 18 for counter clockwise coupling shaft rotation.

e Use test stand if available, to check operation of the Torgmotor™.

Hydraulic Fluid
Keep the hydraulic system filled with one of the following:
e 10W40 SE or SF manufacturers suggested oil.

e Hydraulic fluid as recommended by equipment manufacturer, but the viscosity should not
drop below 50 SSU or contain less than .125% zinc anti-wear additives.

CAUTION: Do not mix oil types. Any mixture, or an unapproved oil, could
deteriorate the seals. Maintain the proper fluid level in the reservoir. When
changing fluid, completely drain old cil from the system. It is suggested also that
you flush the system with clean oil.

Filtration
Recommended filtration 20-50 micron.

0il Temperature
Maximum operating temperature 200°F (93.3°C).

REV.
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Tips for Maintaining the Torgmotor™
Hydraulic System

e Adjust fluid level in reservoir as necessary.

* Encourage all operators to report any maifunction or accident that may have damaged
the hydraulic system or component.

¢ Do not attempt to weld any broken Torgmotor™ component. Replace the component
with original equipment only.

¢ Do not cold straighten, hat straighten, or bend any Torgmotor™ part.

e Prevent dirt or other foreign matter from entering the hydraulic system. Clean the area
around and the filler caps before checking oil level.

® |nvestigate and correct any external leak in the hydraulic system, no matter how minor
the leak.

e Comply with manufacturer's specifications for cleaning or replacing the filter.

CAUTION: Do not weld, braze, solder or any way alter any Torgmotor™ component.

CAUTION: Maximum operating pressure must not exceed recommended Torgmotor™
pressure capacity.

CAUTION: Always carefully inspect any system component that may have been struck
or damaged during operation or in an accident. Replace any component that is
damaged or that is guestionable.

CAUTION: Do not force any coupling onto the Torgmotor™ coupling shaft as this could
damage the unit internally.

Ross Gear extends close technical cooperation and assistance. If problems accur which you
cannot solve, please contact our Ross Service Department or local Ross approved Distributor.
Our phone number and telex number and address are on the back cover of this manual.
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SY-TEC SERIES

MULTIPLE

DISC BRAKE
(dry design - SAE C size)
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TYPICAL BRAKE

CASE GASKET PISTON
SOCKET HEAD SPRING
SHOULDER BOLT
(Tension Pin) BACK-UP RING

OIL SEAL f O-RING
BEARING V4
enBaBasBalabh
SNAP RING ///.‘ =
#2051 ré
RETAINING RING Y \
VAN

=

SPLINE SHAFT

PRIMARY DISC/
ROTOR DISC / 7 /&\
STATOR DISC
PRESSURE PLATE
COVER
O-RING
SOCKET HEAD
CAP SCREW BACK-UP RING

(Assembly Bolt}
CASE GASKET

SPRING PLATE

FIGURE 1

REV.



They are used primarily for holding best
loads, vehicles, conveyors, etc. 1n place
when the hydraulic drive system is
shut down or fails. Although the
brakes are rated at 3.000 psi, they piston
only require from 100 psi to 220 psi
1 make them function normaliy.
The exact pressure required for opera- 1.
tion is dependent upon the number
of springs used to generate the torque
necessary to hoid the designed load.
Thus, a brake with 2 full compliment
of springs, will generate the highest
level of torque and require approxi-
mately 220 psi to fully release the
brake and provide adequate running
clearance for the individua!l discs.
A brake with 1/2 of the full spring
compliment will have 1/2 as much
torque and will reauire only 100 psi

DESCRIPTION OF MODEL NUMBERS

suits your design parameters.

It is very imporiant 10 remember that
any pressure on the brake's release

will directly effect the level

of torque.
Two appilication examples.

The brake has a reiease pressure
of 200 psi. The actuation pres-
sure is provided by a charge
pump. During certain phases
of the machine’s operation, the
charge pump pressure dips from
200 psi to 100 psi. At 200 psi,
the brake runs free (zero torque)
but at 100 psi- the brake will
generate slightly less than half of
its rated torque. The brake will
drag — failure may occur. In
this case, a brake should be

R TITLE VENDOR CHAPTER VENDOR
fji _Mark Industries
! MODEL 62 4X2 SECT. 7
NOTES P/N 21220 PAGE 3
N G G T SO N
These brakes are spring-set, hydrau- to fully release the brake. Consult selected which has a3 lower
licaily released, multi-disc  brakes. catalog to choose the torgue which release pressure.

2. A brake has a release pressure
of 200 psi. The system is set up
w0 hold a load when a variable
pump is shifted into neutral.
Everything is running fine until
the filter clogs, tausing a build-
up of back pressure in the
return line to the tank. At a
pressure of 60 psi, the brake will
lose 25% of its holding torque,

. thus the load may stip. The
situation can be corrected by
replacing the filter or adding an
extra margin of safety to your
required brake torque in the
initial design. ‘

These brakes are designed 10 give thou-
sands of trouble-free hours of service
when set up correctly in the hydrauiic
circuit.

K=K |=|k|k||K{k|{K[{K|-|K[{EK|FK]|*
T T
SERIES OPTIONS *
S - Sy-Tec . S - Speed Sensor
Z - Oil Cooled
OUTPUT FACE D - Double Bearing
C ~ SAE C-Mount 2 - SAE C-Mount
4-Bolt 2-Bolt Thru
OUTPUT SPLINE 24- é‘?f“ Oftset
04 - 14T 12/24 (intemnal) -Mount
14 - 147 12/24 (external) INPUT FACE

17 - 17T 12/24
25 - 1.25 Dia. Keyed

C - SAE C-Mount 4-Bolt
A - MAB 4-Bolt and

10 - 1.0 Dia. Keyed SAE A 2-Bolt
R - Closed
INPUT SPLINE B ~ SAE B-Mount 2-Bolt
14 - 14T 12/24 A4 - Char-tynn Standard 4000
17-17T 12/24 L - Char-tynn 4000 Bearingiess
06 - 1.0 Dia. 6B

25-1.25 Dia. Keyed TORQUE

10 - 1.0 Dia. Keyed

21-217 16/32

Code Standard

* (Available separately 12-12T12/24 {in. 1bs.)

or in combination) 13-13T 16/32 12
98 9800
10
80 8000
85
70 7000
66
55 5500
54
45 4500

Lower torques avallable on requesL

1 psi = .06895 bar

Full

Release Release

High Pressure  Pressure
{in. 1bs.) (psl) (psh)
12,000 200 230
200 230
10,000 170 200
170 200
8500 150 180
150 180
6600 125 155
125 155
5400 105 135
105 135
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1.

10.
1.
12.

13.

14.

Remove 2 flat head assembly
bolts (items 1). A suitable
holding fixture is useful to keep
brake in position.

Tap female end of spline shaft
assembly (item 8) and spring
plate {item 14) with soft mailet
to separate cover. If sections will
not separate, use a screwdriver
to carefully pry sections apart.
Remove case gasket (item 7)
from cover {item 6).

Remove retaining ring (item 2)
from spline shaft assembly (item
8).

Remove spline shaft assembly
{item B8) from cover (item 6)
by tapping male end of spline
shaft assembly with soft mallet.
Remove snap ring f{item 3)
from cover {item 6) and press
out oil seal {item 5) and bearing
(itern 4) if required.

Remove four socket head shoul-
der bolts {items 10}. A suitable
holding fixture is useful to hold
brake in position.

CAUTION: Do not remove
shoulder bolts
without pressuriza-
tion of  brake
{approx. 200 psi}
or damage may re-
sult.

Remove primary disc {item 11},
five rotor discs (items 12} and
four stator dises {items 13).
Remove 2 socket head cap
screws (items 9).

Remove spring plate {item 14).
Remove case gasket (item 7)
from spring plate litem 14).
Before removing springs {items
15), note pattern for reassembiy
purposes.

Remove piston (item 16) by
carefully exerting hydraulic
pressure through brake release
port on pressure plate {item 21).
Remove outside and inside
o-rings (items 18 & 20) and out-
side and inside back-up rings
{items 17 & 19) from piston
(item 16).

CAUTION: Care must be taken
so as not to scratch
or mar piston.

LUBRICATE ALL RUBBER COMPO-
NENTS FROM REPAIR KIT WITH
CLEAN TYPE FLUID USED IN THE
SYSTEM.

1.

10.

11.

Clean all parts thoroughly be-
fore assembling.

Press oil seal {item 5) into
bore until it is flush with bear-
ing shoulder. Open side of
oil seal must face toward the
front side of cover {item 6).
Press bearing (item 4) into
position until it bottoms out on
oil seal borestep.

Install snap ring (item 3) into
cover {item B).

. Press spline shaft assembly (item

8) into bearing (item 4) until
shaft bottoms on shaft shoulder.
Bearing innner race must be sup-
ported during this operation.

. Install retaining ring (item 2}

on spline shaft assembly {item
8).

install back-up rings {items 17
& 19) on piston {item 16)
toward spring pockets.

Install  o-rings (items 18 &
20) on piston {item 16). Be
sure o-rings are flat and all
twists removed.

CAUTION: Care must be taken
s0 as not to scratch
or mar piston.

. Lubricate piston {item 16) with

type fluid used in the system.
Carefully press piston into
pressure plate {item 21). Be sure
piston is aligned correctly at all
times and that there are no
extrusions. Press piston until it
bottoms on pressure plate {item
21).

Install eight springs (item 15)
according to pattern noted dur-
ing disassembly. Different color-
ed springs must be alternated.
Apply a bead of 3M-08001
adhesive on the spring plate
(item 14), pressure plate {item
21) and cover (item 6) sealing
surfaces. Affix case gaskets {item
7) to cover {item 6) and spring
plate (item 14).

Piace unit on a press. Using
fixture, depress and install two
socket head assembly bolts {item

14.
15.

16.

9). SEE NOTE BELOW. Tornue
bolts to 40 f. Ibs. A suitabie
holding fixture is useful to hold
brake in position.

Install stator discs {item 13) and
rotor discs {item 12). Begin with
a rotor disc (item 12) and alter-
nate with stator discs (item 13).
Install primary disc {item 11).
Align discs and partially screw in
four socket head shoulder bolts
{item 10). SEE NOTE BELOW.
Inspect for free movement of
stack. Pressurize brake release
port (approx. 200 psi) to release
discs. Torgue shoulder bolts to
20 ft. Ibs. and release pressure. A
suitabie holding fixture is useful
to hold brake in position.

install cover (item 6) using flat
head assembly bolts (item 1).
SEE NOTE BELOW. Torque
bolts to 45 ft. ibs.

DI ST

4 bave "Loc.
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DESCRIPTION

" FLAT HEAD ASSEMBLY BOLTS (2}
" RETAINING RING :

SNAP RING

BEARING

OIL SEAL

COVER

CASE GASKETS {2)

SPLINE SHAFT ASSEMBLY

SOCKET HEAD CAP SCREWS {2)
{Assembiy Bolts)

SOCKET HEAD SHOULDER BOLTS (4}
{Tension Pins)

FIGURE 2

‘DESCRIPTION

PRIMARY DISC
ROTOR DISCS (5)
STATOR DISCS (4) -
SPRING PLATE
SPRINGS (8)
PISTON

BACK-UP RING
O-RING

BACK-UP RING
O-RING
PRESSURE PLATE
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BLEEDING

1. Install brake in syste
nect pressure lines.

brake by pressurizin

SERVICE DIAGNOSIS

(Numbers shown refer to

.+ .PROBLEM,.

2. Bleed pressure release section of

m and con:
g side inlet

Figure 2)

_CAUSE

- .
AT L TSR

Brake slips

A. Excessive pressure in
hydraulic system

port and allowing air 10 escabe
from top port. Pressure should
not exceed 100 ps: during bieed-
ing.

.. - EXPLANATION

e P

{f there is back pressure in the brakes
actuation line, the holding torque of the
brakes is reduced.

[ ]

3. Apply sufficient pressure to re-
lease brake and check for proper
operation in system.

~ ACTION
Check filters, hose size,
restrictions in other ny-
draulic components

B. Oil in brake if designed
for dry use

Dry linings generate 66% more torque
than linings saturated with oil. If the
brake has oil in it, check the type of oil
hydraulic or gearbox.

1. Gearbox oil
2. Hydrautic oil

Replace oil seal in brake
Check motor seal

Check piston seals
Note: internal compon-
ents will need to be in-
spected, cleaned and re-
placed as required.

C. Disc plates worn

The thickness of the disc stack sets the
torque level. A thin stack reduces torque,

Check disc thickness

D. Springs broken or have
taken a permanent set

Broken or set springs can cause reduced
torque - a rare occurrence

Check release pressure

Brake drags or
runs hot

A. Low actuation pressure

The brake shoul!d be pressurized to min-
imum of 20 psi over the specified release
pressure under normal operating condi-
tions. Lower pressures will cause the brake
to drag thus generating heat.

Place pressure gauge
in bleed port & check
pressure with system on

B. Bearing failure

If the bearing should fail, a large amount
of drag can be generated

Replace bearing

C. Oil in brake

Excess fili of oil in sump condition thru
wet brakes can cause the unit to run hot.
Also excessive rpm in sump condition.

Drain oi! and refill as
specified for brakes
Switch 1o flow thru
cooling.

Brake will not release

A. Stuck valve or clogged

Brakes are designed to come on when sys.
tem pressure drops below stated release
pressure. |f pressure cannot get to brake,
the brake will not release.

Place pressure gauge

in bleed port - check
for adequate pressure -
Replace defective line
or component

B. Bad o-rings

1f reiease piston will not hold pressure,
brake will not release.

Replace o-rings

C. Discs frozen

Sy-Tec brakes are designed for only lim-
ited dynamic braking. A severe emergen-
cy stop or prolonged reduced release pres-
sure operation may resuit in this type of

damage.

Replace disc stack

RFV
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REPAIR KITS

NUMBER

DESCRIPTION

INCLUDES

66972

QO-ring and Back-up
Ring Kit

Case Gaskets (item 7)

Face Gasket {not shown)
OT'Seal {item 5)

O-rings {items 18 & 20)
Back-up Rings {items 17 & 18)
Loc-tite

67643

Lining Kit

Case Gaskets {item 7)
Face Gasket {not shown)
Primary Disc {item 11)
Stator Discs {item 13}
Rotor Discs {item 12)
Loc-tite

67656

Bearing Kit

Case Gaskets {item 7)
Face Gasket {not shown)
Bearing (item 4)

Loc-tite

67649

Spring Kit

Case Gaskets (item 7)
Face Gasket {not shown)
Springs - red (item 15)
Springs - blue {item 15)
Loc-tite

N/A

High Torque
fining Kit

Case Gaskets (item 7)

Face Gasket {not shown)
Primary Disc {item 11}
Stator Discs {item 13}

Rotor Discs - thick {item 12)
Rotor Discs - thin {item 12)
Loc-tite

VENDOR
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1.

[38)
.

L
.

SERVICE INSTRUCTIONS
FOR THE CESSNA
71503-DAB PISTON MOTOR ASSEMBLY

DISASSEMBLY

Disconnect all control linkage and hydraulic lines. Remove motor assembly
from vehicle.

Plug all ports and thoroughly clean curside of motor.

Clamp the end of the drive shaft in a protected jaw vise with the body of
the motor up and remove the cover plate (36). Remove cap screws (37).
Remove o-ring (35),

Remove the five cap screws (33) and one capscrew (34) from the backplate
(30). Use a plastic mallet and tap the backplate assembly (30) to loosen
it, then pull backplate up until it is free of shaft. Remove gasket (27).

Remove plugs (32) from backplate (30).

Remove motor from vise and remove rotating assembly (17) from motor housing

(9).

If che pistons (18) did not come out with the piston block (21), remove
them, the spider (l9) and the spider pivot (20).

The piston block assembly (17) need not be disassembled unless the internal
pins (23) or spring (25) are damaged.

CAUTION:

The following procedure should be used if the spring (25) is to be removed
from the piston block assembly (17). The spring (25) is highly compressed
and the snap ring (26) should not be removed without first compressing the
spring.

The following parts are used to disassemble the piston block assemdly:

2 each 1/2 flat washers with 1-3/8 0.D.

1 eaen 5/8 flat washer wich 1-3/4 0.D.

1 each 1/2 X 4-1/2 N.C. cap screw

1 each 1/2 N.C. nut
Place one of the 1/2 flat washers over the 1/2 X 4-1/2 cap screw and
place this through the center of the piston block. Place the 5/8 flat
washer over the cap screw and let it rest on the three pins. Place the
other 1/2 flat washer on the capscrew and screw nut on and compress the
spring inside the piston block. Use a pair of snap ring pliers and re-
move the intermal snap ring (26). Remove the nut, bolt and three washers.
Remove spring (25), washer (24), three pins (23) and the internal pin
keeper (22).

Remove snap ring (l) from housing (9). Press shaft (7) from housing and
remove shaft seal (2) and washer (3).
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10. Remove the two snap rings (4), thrust bearing (6), and two thrust

11,

12.

washers (5) from the drive shaft (7).

To remove the camplate (16) from housing (9), remove the snap rings (1)
from sides of the housing. Remove trunnion cover (13) and seal housing
(15). Remove o-ring (12), inner race (l1l), and needle bearings (10).
The camplate (16) can now be moved over to one side and removed. The
camplate pivot bearings (l0) are a loose slip fit into the housing.

Do not be concerned if they are not tight.

Remove seal (14) from seal housing (15).

INSPECTION

1.

Inspect flat surface of the backplate (30). The finish on the piston

block side should be smooth and free of grooves. DO NOT LAP BACKPLATE
WEAR SURFACE. The backplate should be replaced if it shows any of the
wear characteristics outlined above. Inspect the needle bearing (29)

in the backplate (30). If the needles are free of excessive play and

remain in the bearing cage, there is no need to replace the bearing.

Inspect the piston block (21). The wear surface that contacts the back-
plate should be smooth and free of grooves. DO NOT LAP PISTON BLOCK.

The pistons (18) should move freely in the piston block bores. If they
are sticky in the bore, examine the bore for scoring or contamination.

Examine the 0.D, of the pistons (18) for finish condition. They should
not show wear or deep scratches. The shoes should be snug fit on the
ball end of the pistons. The flat surfaces of the shoes should be flat
and smooth. DO NOT LAP THE PISTON SHOES.

Examine the spider (19). It should be flat, no eracks and no signs of
wear in the pivot area.

Examine the pivot (20). It should be smooth and show no signs of wear.

The camplate (16) should be inspected for the condition of the finish of
the polished shoe surface. It should show no signs of scoring. Inmspect
the camplate pivot bearings (10). If the needles are free of excessive
play and remain in the bearing cage, there is no need to replace the
bearing.

Inspect the drive shaft (7) for fretting in the bearing and spline areas.
Inspect the thrust bearing (6) and thrust washers (5) for wear.
Inspect the needle bearing (8) in the housing (9). If the needles are

free of excessive play and remain in the bearing cage, there is no
need to replace the bearing.

\]REV
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REASSEMBLY

1.

10.

11.

12,

Clean all parts in a suitable solvent. Lubricate all critical moving
parts before reassembly. If necessary, install new needle bearing (8)
in housing (9) with numbered end of bearing outward.

Insert camplate (16) into housing (9). 1Insert needle bearings (10) and

inner race (ll). The chamfered I.D. of the race should be inward. Install
o-ring (12), trumnion cover (13), seal (14) in seal housing (15), and install
seal housing (153) onto trunnion. Retain with snap ring (1).

Install snap ring (4) onm shaft (7). 1Install thrust washer (5), thrust
bearing (6) and second thrust washer (5). Secure with second snap ring

(4).

Install shaft in housing (9) and install washer (3), shaft seal (2) and
retain with snap ring (1).

Compress pin keeper (22) and install in the spline of the piston block
(21). Install the three pins (23) in the special grooves of the piston
block spline.

Install washer (24) and spring (25) in the piston block (21). Use the 1/2 X
4-1/2 N.C. cap screw with the three flat washers to compress the spring (25)
and retain with snap ring (26). Remove the 1/2 X 4-1/2 cap screw and the
three washers.

Install the pivot (20), spider (19), and the piston assemblies (18) in the
piston block (21). Install assembly in the housing assembly. The piston
shoes must be in contact with the camplate. Be sure all the parts are in
their proper position.

Clamp this assembly in a protected jaw vise with the open end of the housing
up.

Install roll pins (28). 1Install new gasket (27).

Install plugs (32) with new o-rings (31) into backplate (30) and torque
to 35-60 ft. lbs.

Install backplate assembly (30). Install five cap screws (33) and one
cap screw (34) and torque to 35-40 ft. lbs.

Install new o-ring (35) on cover plate (36). Install cover plate on back-
plate and retain with cap screws (37). Torque 27-31 ft. lbs.

eV
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PARTS LIST
FOR THE
71503-DAB
Ref. No. Description

1 Retaining Ring
2 Shaft Seal

3 Washer

4 Retaining Ring
5 Thrust Race

6 Thrust Bearing
7 Drive Shaft

8 Bearing

9 Housing

10 Trunnion Bearing
1 Trunnion Race
12 0'ring

13 Trunnion Cover
14 Seal

15 Seal Housing
16 Camplate

17 Rotating Kit Assembly
18 Piston Assembly
19 Spider
20 Spider Pivot
21 Piston Block
22 : Internal Pin Keeper
23 Loading Pin

24 Washer

25 Spring

26 Retaining Ring
27 Gasket
28 Dowel Pin

29 Bearing

30 Backplate

31 0'ring

32 Plug
33 Cap Screw

34 Cap Screw

35 0'ring
36 Cover Plate

37 Cap Screw

REV.
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INTRODUCTION

SAFETY

-

ROLL and LEAK TESTING

This manual isa step-by-step guide to assembly and disassembly of torque-hub units.
It is designed for the customer or shop mechanic who is repairing a particular model
of torque-hub final drive.

Users of this manual should note that each part mentioned is followed by an in-
dentification number enclosed in parentheses. These part numbers may be referred
to in the Parts List section of this manual and on the cross-sectional view of this

unit.

Any specialized tools normally used to assemble this unit are noted in the assembly
procedures and diagrammed in the tooling section. However, it is not mandatory
that these tools be used in this unit’s assembly. Bearing cups and cones can be pressed
using a punch and hammer along their top edges. Seals can be pressed by laying a
board flat on top of the secal and then hammering the board down until it meets the
hub. Studs can be hammered into stud holes. Should you use these methods, be very
careful not to damage parts when using a punch and/or hammer.

Users should familiarize themselves with the procedures for roll and leak testing
and bolt tightening and torquing found on the following pages before gerting
started.

Standard safety practices should be followed during the disassembly and assembly
procedures described. Safety glasses and safety shoes should be worn. Heavy, heat
resistant gloves should be used when heated components are handled. Be especially
alert when you see the word CAUTION. This indicates that a particular operation
could cause personal injury if not performed properly or if certain safety proce-
dures are not followed.

Torque-hub units should always be roil and leak tested before disassembly and after
assembly to make sure that the unit’s gears and sealants are working properly. The
following information briefly outlines what to look for when performing these tests.

The Roll Test

The purpose of a roll test is to determine if the unit’s gears are rotating freely and
properly. You should be able to rotate the gears in your unit by applving a constant
force to the roll checker. If you feel more drag in the gears only at certain points.
then the gears are not rolling freely and should be examined for improper
installation or defects. Some gear packages roil with more difficuity than others.
Do not be concerned if the gears in your unit seem to roll hard as long as they roil

with consistencv.

REV.
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The Leak Test

The purpose of a leak test is to make sure the unit is air tight. You can tell if your unit
has a leak il the pressure gauge reading on your air checker starts to fall once the unit
has been pressurized. Leaks will most likely occur at the main seal or wherever “Q" rings
or gaskets are located. The exact location of a leak can usually be detected by brushing
a soap and water solution around the main seal and where “O” rings or gaskets mect the
exterior of the unit, then checking for air bubbles. If a leak is detected in a seal. “O”

ring, or gasket, the part must be replaced.

TIGHTENING and TORQUING BOLTS

If an air impact wrench is used to tighten boits, extreme care should be taken to insure
thatthe boits are not tightened beyond their specified torque. Never use an impact wrench
to tighten shoulder bolts. All shoulder boits should be tightened by hand.

The following steps describe how to tighten and torque bolts or socket head cap screws

in a bolt circle.

1. Tighten (but do not torque) bolt “A” until
snug.

2. Go to the opposite side of the boit circle and
tighten boit “B™ until equally snug.

3. Continuc around the bolt circie and tighten
the remaining bolts.

4. Now use a torque wrench to apply the
specified torque to boit “A™.

5. Continue around the bolt circle and apply
an equal torque to the remaining bolts.

bolt uAn

bOl( an

~
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MAIN DISASSEMBLY

1. Remove the two pipe plugs (13) in
cover (6) and drain the oil from the unit.

2. Loosen and remove the {four shoulder
bolts (14) and eight grade 8 bolts (12)
from cover (6).

3. Remove cover (6) from hub (1G).

4, Remove “0O” ring (5) from the
counterbore in cover (6) and discard.

5. Remove thrust washer (11) from the
counterbore in carrier housing (3A).

6. Remove input gear (9) from mesh
with planet gears (3F).

CAUTION: Safety glasses should be
worn during this step:

7. Using a punch, remove retaining ring
(20) from the groove around the inside
of input gear (9) and discard.

8. Lift carrier sub-assembly (3) out of
hub (1G).

9.Liftring gear (2) of { of hub (1G).

10. Remove *“O” ring (5) from the
counterbore in hub (1G) and discard.

11. Remove the threz pipe plugs (1J)
from side of hub (1G).

12. Apply a preload to output shaft(1A)
in order to remove retaining ring(11). To
do this, follow steps a-b:

a. Place bearing cone pressing tool
(T-116407) on top of retaining ring (11I).

b. Apply pressure 1o the fixture using a
hvdraulic ram or by striking the fixture
with a soft face hammer. Pressure
should be applied until the hub rotates
with difficulty.

CAUTION: Safety glasses should be
worn during this step:

13. Using retaining ring pliers, remove
retaining ring (1I) and discard.

14, Remove spacer (1H) from output
shaft (1A).

15. Raise hub (1G) above vour work
surface and place a support underneath
it in such a manner that output shaft
(1A) will be ablie to fall through the
bottom when pressed in next step.

16. Press output shaft (1A) out of hub
(1G). The output shaft may come out
with bearing cone (1D) and seal (1B)
attached. If so, remove seal (1B) from
output shaft and discard. Use a soft
punch and hammer to removc bearing
cone (1D) from the shaft. Be very care-
ful not tostrike the shaft when using the
punch.

~r




TITLE VENDOR CHAPTER VENDOR

MODEL 62 4X2 SECT. 9

NOTES P/N 22830 ' PAGE 6

Main Disassembly/ Carrier Disassembly

20. Turn hub (1G) over so that it rests on its
large end. Using a soft punch and hammer.
remove bearing cup (1E) from the counter-

17. If seal (1B) and bearing cone (1D)
remain in the hub. press the seal and
bearing cone out using 2 bearing cone

pressing tool (T-116407). Discard the seal. bore of hub (1G). Be very careful not to
strike the counterbore when using the
punch.

18. Lift bearing cone (1F) out of hub (1G).

21. At this point the main disassembly is

i : te.
19. Stand hub(1G) on its small diameter end. complete

Using a soft punch and hammer. remove
bearing cup (1C) from the counterbore of
hub (1G). Be very careful not to strike the
counterbore when using the punch.

CARRIER DISASSEMBLY

1. Locate roll pin (3G) which holds planet 6. Repeat steps 1-5 to remove and disassemble

shaft (3E) in the carrier housing (3A). the two remaining planet gears.
2. Drive the roll pin (3G) down into planet 7. At this point the carrier disassembly is
shaft (3E) until it bottoms against the complete.

carrier housing. If the roll pin is not
completely driven into the planet shaft,
damage to the carrier could occur when the
shaft is removed.

3. Remove planet shaft (3E) from carrier
housing (3A). The two thrust washers (3B)
and pianet gear (3F) will slide off.

4.Place planet shaft (3E) ina visc and drive
roll pin (3G) out through the roll pin hole.

5.Remove the needle rollers (3C) and spacer
(3D) from inside planet gear (3F).

REV.
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CARRIER SUB-ASSEMBLY

1. Apply grease to the inside of one
planet gear (3F).

2.Line one half of planet gear (2F) with
16 needle roilers (3C).

3. Place one spacer (3D) inside planet
gear (3F) so that it rests on top of the
needle rollers (3C).

el

4. Line the rcméining half of planet gear
(3F) with 16 needle rollers (3C).




TITLE VENDOR CHAPTER VENDOR
MODEL 62 4X2 SECT. 9
NOTES P/N 22830 PAGE 8

Carrier Sub-Assembly

5. Stand carrier housing (3A) in an
upright position.

6. Insert a planet shaft (3E) into one of
the planet shaft holes which also has a
roll pin hole on carrier housing (3A).
The end of the planet shaft that does not
have the roll pin hole should be inserted
into the carrier housing first.

7. Place one thrust washer (3B) onto the
end of planet shaft (3E) which has been
inserted through the planet shaft hole.
Notice that the thrust washer has a tang
on it the tang should point straight
down so as to fit within the space in the
raised inside edge of the planet shaft
hole.

8. Following the thrust washer, place
assembled planet gear (3F) onto planet
shaft (3E).

9. Following the planet gear, place one
more thrust washer (3B) onto planet
shaft (3E). Now insert planet shaft (3E)
through the opposite planet shaft hole
on carrier housing (3A).

REV.
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Carrier Sub-Assembly

10. Use an alignment punch or similar
tool to align the roll pin holes on the
carrier housing (3A) and planet shaft
(3E).

11. Drive roll pin (3G) down into the
aligned roll pin holes.

12. Repeat steps 1-11 to assemble and
install the two remaining planet gears.

13. At this point the carrier sub-assembly
is complete.
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HUB-SHAFT SUB-ASSEMBLY

oy

) = ™~ : ol

Y . o
'-‘."' ) \ M3 X
4 4 1. Oil output shaft (1A)and bearing cone
? A (1D).
) T 4
X a '
& E ‘ v
s ~ )

: 2. Using bearing cone pressing tool
' Fd . ‘ (T-116407), press bearing cone (1D)

; ; ] onto the end of output shaft (1A) that
has the retaining ring groove.

1

3. Stand hub (1G) on its smail end.
Using bearing cup pressing tool
(T-116412), press bearing cup (1E) down
into hub (1G).

NOTE: Make sure that the cup sits
square with the counterbore before
pressing.

4. Turn hub (1G) over so that it rests on
its large diameter ¢cnd. Using bearing
cup pressing tool (T-116412). press
bearing cup (1C) into the small end of
hub (1G).

NOTE: Make sure that the cup sits
square with the counterbore before
pressing.

REV.
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Hub-Shaft Sub-Assembly

5. With hub (1G) still standing on its
large end, place output shaft (1A) into
hub (1G) so that the end of the shaft
with the retaining ring groove points
down.

6. Oil output shaft (1A).

7. Using seal pressing tool (T-116402), press
seal (1B) into the counterbore in the smail
end of hub (1G). The closed face of the seal
should be up.

8. Turn hub(1G) over so that its small
end points down. Using bearing cone
pressing tool (T-116407), press bearing
cone (1F) onto output shaft (1A). Rotate
the hub while pressing the bearing. Stop
pressing when the hub starts to resist
rotating.

9. Place spacer (1H) onto output shaft
(1A) so that it rests on top of bearing
cone (1F).
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Hub-Shaft Sub-Assembly

CAUTION: Safety glasses should be
worn during this step:

10. Using retaining ring pliers, place
retaining ring (1I) into the groove on
output shaft (1A). Use a soft punch
against the retaining ring to make sure
that it is seated.

11. Hit the end of outputshaft (1A)once
or twice with a soft face hammer. Turn
the shaft in both clockwise and counter
clockwise directions while hitting. This
will seat the bearing cone against the
spacer and retaining ring, allowing nec-
essary endplay in the hub-shaft sub-
assembly.

12. Turn hub (1G) over so that it rests
on its large end. Measure the endplay in
the hub-shaft sub-assembly. To do this,
follow steps a-c:

a. Mount a dial indicator on hub
(1G).Locate the dial rod on top of output
shaft (1A).

b. Lift up on the output shaft until the
needle on the dial stops moving.

NOTE: Before doing step ¢, be aware that some applications of this unit may require an
endplay of 0.000 in. to 0.003 in. If this is the case, installation of shims on bearing cone (1F)
may be necessary to achieve this endplay. Contact your original equipment manufacturer
(OEM) for the endplay information on your unit. .

¢. Read the dial. The reading on the dial should be no greater than 0.008 in.
- If the reading is less than 0.008 in., go to step 135.
- If the reading is above 0.008 in., continue to do steps d-h.

REV.
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Hub-Shaft Sub-Assembly

d. Place a bearing cone pressing 100l
(T-116407) on top of retaining ring (11).

e. Press the fixture with a hydraulicram
or by striking it with a soft face
hammer. Pressure should be applied
until the hub rotates with difficuiry.
This step is necessary in order to remove
the preload against the retaining ring.

CAUTION: Safety glasses should be

worn during this procedure.

f. Using retaining ring pliers, remove i
retaining ring (11) and discard. !
NOTE: Do not reuse the retaining ring.

g.Remove spacer (1H) and replace it on
the output shaft with an SK91 spacer,
This spacer is thicker and will reduce
the endplay.

h. Repeat steps 8-12 to reassemble the
shaft and remeasurc the endplay.
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Hub-Shaft Sub-Assembly

13. Apply a light coar of “Never-Scize”
to the three pipe plugs (1J). Tighten
pipe plugs (1J) into the three pipe plug
holes on hub (1G).

14. At this point the hub-shaft sub-assembly
is complete.

REV.
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MAIN ASSEMBLY

1. Position hub (1G) on its output shaft
(1A)so that the hub’s small diameter end
points down.

2. Mark the four shoulder boit holes in
hub (1G) with chalk or marker so that
they can be aligned with the shoulder
bolt holes in the ring gear (2) in a later
step.

3. Grease “O” ring (5). Place “O” ring
(5) into the counterbore of hub (1G).

CAUTION: Beware of sharp edges and
burrs around the counterbore when
installing the “O” ring.

NOTE: *O" rings mayv be stretched to fit the counterbore. If 2n **O™ ring has been stretched
too much, simply squeeze the “O” ring together bit by bit as vou place it around the
counterbore. It can be made to fir exactly.
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Main Assembly

4. Qil all exposed surfaces inside hub
(1G).

5. Qil carrier sub-assembly (3).

6. Place carrier sub-assembly (3), with
spline connections down, into mesh
with output shaft (1A).

-

7. Place ring gear (2), with squared
shoulder side down, into mesh with the
pianet gears (3F) of the carrier sub-
assembly. Make sure that the shoulder
bolt hole that is marked with an “X” on
the ring gear aligns with any one of the
marked shoulder bolt holes on the hub.
The “X” should be on the cover side the
ring gear.

8. Start one¢ half of retaining ring (20)
into the groove inside input gear (9).
Use a soft punch to press the remaining
half of the retaining ring into the
groove.

REV.
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Main Assembly

9. Insert input gear (9), with large di-
amcter end down, into mesh with planet

gears (3F).

10. Place large thrust washer (11) over
input gear (9) so that it rests on carrier

housing (3A).

11.Oil all exposed surfaces inside hub (1G).

12. Grease “O” ring (5). Place “O” ring
(5) into the counterbore of cover (6).

CAUTION: Beware of sharp edges and
burrs around the counterbore when in-
stalling “O" ring.

NOTE: O™ rings mav be stretched to fit counterbore. If an *“O™ ring has been stretched

too much. simplv squecze the O™ ring together bit by bit as vou place it around the

counterbore. It can be made to {it exactly.
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Main Assembly

14. Place cover (6) on top of ring gear (2)
so that the two pipe plug holes in the
cover line up between the pipe plug
holes in the hub as shown in Diagram I:

pipe plug timing.

15. Place the four shoulder bolts (14)
into the shoulder bolt holes marked on
the hub and tighten,

REV.
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Main Assembly

16. Place the cight grade 8 bolts (12)
into the remaining bolt holes and
tighten.

17. Apply 23-27 ft.-1bs. of torque to all
boits.

18. Apply a light coat of “Never-Seize”
to both pipe plugs (13). Tighten pipe
plugs (13) into the two pipe plug holes
on cover (6).

19. Roll test the unit in both clockwise
and counterclockwise directions. Per-
form the same number of turns as the
ratio of the unit. The ratio is the last
two digits of the model number found
on the unit's ID tag. For example, unit
S1C544S54 shouid be rolled 4 times in
each direction.

20. Leak test the unit at a pressure of 5
psi for 2-3 minutes.

21. At this point the main assembly is
complete.
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TOOLING

The following specialized tools are used in the assembly of this unit.
The tool diagrams included in this manual are intended for the customer
who may wish to have a tool made. All tooils exist as one piece and must
be made from mild steel. All dimensions are given in inches.

OPTIONAL: In order to improve tool life, tools may be carburized and
hardened. If this is done. however, the tools must be ground on all
surfaces labeled with a2 "G" on the tool diagram.

1.) T-116402
SEAL PRESSING FIXTURE for SEAL (1B)

2.) T-116407 :
ASSEMBLY PRESSING TOOL for BEARING CONES (1D) and (1F)

3.) T-116412
ASSEMBLY PRESSING TOOL for BEARING CUPS (1C) and (1E)
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TOOL NO. T-116402

SEAL PRESSING FIXTURE
Used with seal(1B)
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TOOL NO. T-116407

BEARING CONE PRESSING FIXTURE
Used with bearing cones(1D) and (1F)
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TOOL NO. T-116412

BEARING CUP PRESSING FIXTURE
Used with bearing cups(1C) and (1E)
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e items included in O-ring and Back-up Ring Kit
-~ [tems included in Lining Kit

A |tems included in Bearing Kit

* Items included in Spring Kit

s ltems included in all Repair Kits listed above

PARTS LIST
ITEM QTy. DESCRIPTION ITEM QTy. DESCRIPTION
1 2 Flat Head Socket Cap Screws 11 1 = Primary Disc
2 1 Retaining Ring 12 3 - Rotor Discs
3 1 Snap Ring 13 2 == Stator Discs
4 1 A Beanng 13 1 Spring Plate
s 1 ® A Qil Seal 15 4 % Sorings - Red
5 1 Caver Plate 2 > Springs - Blue
7' z R Case Seals 16 1 Piston
] 1 Spline Shait Assemply 17 1 @ Back-up Ring (1.D.}
! Shatt 18 1 e C~ing (LD.)
- 1 Outer Soline 19 1 @ Eack-up Ring (0.0.)
1 Setaining Ring 20 1 @ O-ring (O.D.)
3 2 Socket Head Cap Screws 21 1 Pressure Plate
‘Assemoty Solt)
o) 4 Socxet Heaa Shouider Bolts
Tension Fim

RFV
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SERVICE INSTRUCTIONS
rOR THE
71593-DAa

DISASSEMBLY
1. Disconnect all hydraulic lines and remove motor assembly from vehicle.

2. Plug all ports and thoroucghly clean outside of moter

3. Clamp the end of the drive shaft in a protected jaw vise with body of
the moter up.

4. Remove the six capscrews (33) and (34) from the back plate of the mcter.
Use a pilastic mallet and tap the back plate (32} to

T en it, then pull
the back plate. Remove the gasket (28) and contre:

on {29},

wn

rf!/l

kemove the motor Irom the vise and lay on dbench L¢ remove Uotatling
assembly (22A) from notor housing.

.

-
.

Remove pistons (19), spider (20) and spider pivot (21} from picsten
block.

8. The piston block assembly need not be disassemtled unless the internal
pins {(24) or spring (26) are damaged.

CAUTION:

The fallcowing procedure cshould be wused xn the disassembly of the piston
block assembly.

rinc (26} is highly compressed and snap ring (I7: should not be remcved
thout first compressing spring (26].

w

"
T
w1
The followlng parts ars used to disassemble the piston blioci asssmbliy.

2 each 1/2 Zlat washers with 1-3/8 0D
cach 5/8 fizt washer with 1-3/4 CD
each 1/2 X 4-1/2 NC capscrewvw

* each 1/2 NC nut

j-v o

Place one of the 1/2 flat washers over the 1/2 X 4-1/2 capscraw and placs
this through the center of the piston block. Place the 5/8 flat washer over
the capscrevw and let it rest on the three pins. Place the other 1/2 flat
wvasher on the capscrevw and screw nut on and compress the spring ZIaside the
piston block. Use a pair of snap ring pliers and rsmove the internai snap

ring (27).

Remove the nut, bolt and three washers. Remove spring {26}, washer (25},
three pins (24) and the internal pin keeper (23).

9. Remove the smap ring (1), shaft seal (2) and washer (3) from front of
housing (S}.

10. Remove shaft {7) from housing.
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11. Remove the two snap rings (4), bearing (6) and two thrust washers

12.

13.

(5} from drive shaft.

To remove the camplate (18) from the housing, remove the two
internal snap rings (1) from the sides of the housing. Remove the
two covers (13), the two o-rings (12), the two inner races (11)

and the bearings (10). The camplate can now be slid over to one
side and removed. The two camplate pivot bearings are a loose slip
fit into the housing - do not be concerned if they are not tight.

Remove the spring guide (15) and spring (14). Do not remove the
button (16) and roll pin (17) unless they are worn or loose.

INSPECTION

1.

11.

Inspect the flat surface of the back plate (32), the finish on the
piston block side should be smooth and free of grooves or metal
build up. The back plate should be replaced if it shows any of

the wear characteristics outlined above. The piston guide should be
tight in the housing.

Inspect the piston block (22). The surface that contacts the back
plate should be smooth and free of grooves or metal build up.

The pistons (19) should move freely in the piston block bore. If
they are sticky in the bore, examine the bore for scoring or
contamination.

Examine the OD of the pistons for finish condition. They should not
show wear or deep scratches. The shoes should be snug £it on the
ball end of the pistons. The flat surface of the shoes should be
flat, smooth, and show no signs of metal build up. Do not lap piston
shoes.

Examine the spider (20). It should be flat, nc cracks and no signs
of wear in the pivot area.

Examine the pivot (21). It should be smooth and show no signs of
wear.

The camplate {18) should be inspected for the condition of the finish of
the polished shoe surface. It should show no signs of scoring.

Inspect the shaft for fretting in the bearing and spline areas.
Inspect thrust bearing (6) and washers (5) for wear.

Inspect the needle bearing (8) in the housing assembly. If the
needles are free of excessive play and remain in the bearing cage,
there is no need to replace the bearing.

It is not necessary to inspect the o-rings, snap rings, gaskets,

or shaft seal as they should be replaced as new items and are
included in the seal repair kit available for this assembly.
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REASSEMBLY
1. Clean all parts in suitable solvent, and lubricate all critical noving

(¥a)
.

10.

11.

12.

13.

parts before reassembly. If necessary, install new needle bearings in
the housing. The camplate pivot bearings (10) are slip fit, the shaft
bearing (8) press fit. The shaft bearing should be installed with
numbered end of the bearing outward.

Install spring (14), spring guide (15) in housing (9).

Insert camplate into housing (9). Insert the needle bearing (10) with
numbered end inward and bearing inner race (11) over the camplate jour-
nals and slide into the housing. The numbered end of the race should
iace outward and the chamferred should be inward.

Install new o-ring (12) around OD of cam pivot bearings. Install
trunnion covers (13) and secure with snap rings (1).

Install snap ring (4) on shaft (7). 1Install thrust washer (5), thrust
bearing (8), and second thrust washer (5), secure with second snap ring.

Install shaft in housing and install washer (3}, shaft seal (2) and
retain with snap ring (1).

Compress the pin keeper (23) and install in the spline. 1Instail the
three pins (24) with head end to the inside of the block and install
in the special grooves of the piston block spline.

Install the washer (25) and spring (26) in the piston block. Use the
11/2 X 4-1/2 NC capscrev with the three flat washers to compress the
spring and retain with snap ring (27). Remove the 1/2 X 4-1/2 cap-
screw and the three washers.

Install the pivot (21), spider (20) and the piston assemtlies (19)
in the piston block. Install.this assembly in the housing assembly,
the plston shoes must be in contact with the camplate. Be sure all
the parts are in their proper position.

Clamp spline encd of drive shaft in 2 protected jaw vise with the open
ena of the housing up.

Install new gasket (28).
Install control piston (29) on back plate.

Install back plate (32). 1Install capscrews (33), (34) and torque
to 35/40 ft. lbs.
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PARTS LZIST
FOR THE
718¢3-Daa
REF. NO. DESCRIPTION
1. Snap ring
2. Shaft seal
3. Washer
4. Snap ring
5. Thrust race
6. Thrust bearing
7. Drive shaft
8. Needle bearing
S. Housing assembly
10. Needle bearing
11. Inner race
12, O-ring
12. Cover
14. Spring
15. Spring guide
15, Spring button
17. Roll pin
18. Camplate
19. Piston assembly
20. Spider
21. Spider pivot
22. Piston block
22A. Rotating assernbly
23. Pin keeper
24. Pin
25. Washer
26. Spring
27. Snap ring
28. . Gasket
29. Control piston
30. Needle hearinc
31. Roll pin
32, Back plate assembly
3. Capscrev
34. Capscrew
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Introduction

This Service Manual is a step-by-step
guide designed for the customer or shop
mechanic who is servicing or repairing a
particular model of Torque-Hub Final
Drive. (The model covered by this copy of
the Manual is specified on the Manual
cover.)

Included are — :

1. assembly and exploded view drawings

2. disassembly procedure

3. main assembly procedure (assuming

all sub-assemblies to be intact)

4. sub-assembly procedures.
At the time of printing, this Manual was
complete for the specific Torque-Hub
model designated. However, Fairfieid
Manufacturing Co., Inc., reserves the right
to update and improve its products at any
time. All specifications and procedures
are therefore subject to change without
notice.

Safety

Standard safety practices should be
followed during the disassembly and
assembly procedures described. Safety
glasses and safety shoes should be worn;
heavy, heat resistant gloves should be
used when heated components are
handled. Be especially alert when you
see a caution symbol (/\). This symbol
indicates that a particular operation could
cause personal injury if not performed
properly or if certain safety procedures are
not followed.

REV.
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W3-P “B” Drive

Disassembly Procedure

1. Loosen ali 12 Cover Bolts and drain the oil
from the unit. ’

2. Remove the 12 Cover Bolts and lift off the
Cover Sub-Assembly. Discard the ‘O’ ring
Seal from the Cover counterbore.

Lift out the Carrier Sub-Assembly and
*Thrust Bearing Set. A Thrust Washer may
stick inside the Cover.

(&)

4. Pry the Ring Gear locse and remove it.
Discard the 'O’ ring Seal from the Hub
counterbore.

5. Remove the input Shaft. Input Gear. and
the Thrust Spacers that are on the Input
Shaft.

6. Lift out the Internal Gear and Thrust
"Bearing Set. A Thrust Washer may stick
to the bottom of the Carrier.

7. Remove the Retaining Ring from the
Spindle and discard: then lift the hub off
the Spindle.

Eye protection should be worn during
Retaining Ring removal.

8. The inside Bearing Cone and the Bearing
Shim can now be removed.

9. The Seal can be pried out of the Hub with
a screw driver or pry par This will also
allow the outside Bearing to be removed.

Note: f bearing replacement 1s necessary.
the Beaning Cups can be removed
with a “slide hammer puller” or driven
out with a punch

10. To remove the Cluster Gears from the
Carrier. drive the anti-roll pin into the
Planet Shaft of the Cluster Gear. After the
Planet Shaft 1s removed the roll pin shouid
be driven out of the Planet Shaft.

WARNING: When rebuilding the unit. the O
rings and Retaining Rings should always be
repiaced.

REV.




Mazrk Industries

TITLE VENDOR CHAPTER VENDOR
MODEL 62 4X2 SECT. 12
NOTES P/N 21222 PAGE 4

Main Assembly

Procedure

1

Using an arbor wvpe press if avaliable, (if
not. 2 hammer may be used). install the
wheel stuas. The hub flange should be
supported from the underside during this
operation.

Note: Wheel stucs are optional.

Using an arbor type press if available,
press Bearing Cups with large inside
diameters facing out. into Hub
counterbores. Cup #JM716810 will go into
small end of Hub. and Cup sJMS15610 will
go into large end of Hub.

Place Bearing cone #JM716649 into
Bearing Cup 1n small end of Hub.

1.

Press Sea! into Hub counterbore with flat
metal side tacing in Use a flat object 1o
assure that Seal :s pressed evenly and s
flush with Hub face

REV.
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Lower Hub onto Spindle with large open
2Ng up :

(81}

6. Place Bearing cone sJM515648 over end of
Spindle and into Bearing Cone.

Place Bearing Shim over end of Spindle
and against Bearing Cone.

~I

3

5

»

i

h .
'.l
jj

P

8. Secure Retaining Ring completely into
Spindle groove and against Bearing Shim.
Be sure that Retaining Ring is entirely in
groove.

A.Eye protection should be worn during.
Retaining Ring installation

8. The pipe plugs are installed in the Hub.
The use of lub-seal is recommended on

the pipe plug.

RFEV
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10 The disengage spacer and spring are
installed into the co'bore of the Spindle.

11. Another spacer and the correct Retaining
Ring are instalied into the Spindle co'bore
and Retaining Ring groove provided.

AEye protection shouid be worn during
Retaining Ring installation.

12. The internal gear is installed matching the
Bore Spiine the Spindle Spline.

13. The thrust washer/thrust bearing set is
instatied on the portion of the Spindile
which extends into the internal gear.

14. The O'Ring is placed into the counterbore
provided in the Hub. Slight stretching may
be necessary. Use sufficient grease or
petroleum jeily to hold in piace.

REV.
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position
punchmarks
at 12 o’'clock

15

Install retaining ring into input shaft
retaining ring groove.

16.

The input shaft is installed into the spindle.

The action of the spring should be checked at
this point.

. The thrust spacer is installed on the input

shafi.

18.

Locating the four counter reamed holes in
the face of the hub. mark them for later
identification.

These holes are reamed to accept the
shoulder bolts.

10.

Piace Carrier Assembly on a flat surface
with the large gears up and positioned as
shown. Find the punch marked tooth on
each large gear and locate at 12 o'clock
(straight-up) from each pianet pin. Marked
tooth will be located just under the Carrier
on upper two gears.

[ 2 YV
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20. With shoulder side of Ring Gear facing

down. piace Ring Gear over (into mesh
with) large gears. Be sure that punch
marks remain in correct location during
Ring Gear installation. The side of the Ring
Gear with an “X" stamped on it should be

up.

21.

While holding Ring Gear and Cluster
Gears in mesh. place small side of Cluster
Gear into mesh with the Internal Gear. On
the Ring Gear locate the hole marked "X”
over one of the marked counterbored holes
in Hub.

Note: If gears do not mesh easily or Carrier Assembly does not rotate freely, then
remove the Carrier and Ring Gear and check the Cluster Gear timing.

22.

The Input Gear is instalied into this
assembly meshing with the larger diameter
Cluster Gear. The counterbored side of the
Input Gear is installed down or to the
inside of the unit.

23.

After inserting at least one shoulder boit in
the proper location. rotate the carrier. This
1S 10 check freedom of rotation and
recheck timing.

REV.
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24

Another thrust washer/thrust bearing set 1s
now nstalled into the counterbore in the
face of the carner.

25.

Place O'Ring into cover assembly
counterbore. Shlight stretching may be
necessary. Use sufficient grease or
petroleum jelly to hold in place

26.

Place cover assembly on Ring Gear with
oil level. check plug in cover located
approximately 90° from cil fill ptug in Hub. .

27.

Locate four shouider bolits 90° apart into
counterbored hole in Hub which were
marked 1n step 17. Torque each boit to 47
ft. 1bs.

28.

Install grade exght bolts into the remaining
eight holes and torque all bolts to 47ft. Ibs.
Use the 180° to 90° method In torqueing
all bolts.

REV
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29. Place Coupling into the Spindle and onto
the tnput Shatt.

Note: W3C units must have one external
and one internal Snap Ring nstalled. All
units with a "X" on the end of the model
number must have two internal Snap Rings
with a spacer between them installed in the
Coupling.

This completes the assembly. The unit must be filied one-half full of EP 80 lubricant
before operation.

Carrier Sub-Assembly (Bronze Washers)

1. To aid in centering Planet Pin (3E) use an
extra Spacer (3D) inserted into the bore of
Cluster Gear (3F) which has been
positioned on a flat surface, small diameter
Cluster Gear down.

2. Position Planet Pin (3E) in the bore of
Cluster Gear (3F) locating in Spacer (3D).

3. Install 14 Needle Rollers (3C) into lower
half of Cluster Gear (3F) using sufficient
grease or petroleum jelly to assist in
holding Needie Rollers (3C).

REV.
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4.

Install Spacer (3D) onto Planet Pin (3E)
locating on inboard end of Needle Rollers

(3C).

Install another 14 Needle Rollers (3C) into
the remaining half of Cluster Gear (3F)
using sufficient grease or petroleum jeily
to assist in holding Needle Rollers (3C) in
place once Planet Pin (3E) is removed.

Planet Pin (3E) may be removed from the
bore of Cluster Gear (3F).

Thrust Washers (3H) are installed into the
counterbores of each end of the Cluster
Gear (3F). Care is to be taken to install the
smooth side of Thrust Washer (3H) into the
counterbore of Cluster Gear (3F).

Insert Planet Pin (3E) into the Planet Pin
hole of Carrier (3A) from the Roil Pin hole
side. Care is to be taken to align Planet Pin
(3E) with the chamfered end of the Roll
Pin hole up. This chamfered hole is to
assist in aligning the Roll Pin holes in the
Carrier (3A) and Planet Pin (3E) as Roll
Pin (3G) is tapped into location.

[=]1=4V]
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9. Using sufficient grease or petroleum jelly
to assist in holding n position. Thrust
Washer (3B) is installed onto Planet Pin
(3€). Care is to be taken 10 install Thrust
Washer (3B) with the tang positioned in
the slot provided.

10. Cluster Gear (3F) with Thrust Washers
(3H), Needle Rollers (3C) and Spacer (3D)
installed is positioned into Carrier (3A) and
aligned with Planet Pin (3E). Care is to be
taken to insure Cluster Gear (3F) is
installed with the large diameter end to the
Roll Pin (3G) side of Carrier (3A).

11. A second Thrust Washer (3B) is instalied
on the small diameter end of Cluster Gear.
(3F) using sufficient grease or petroleum
jelly to assist in holding position as Planet
Pin (3E) is fully extended through Carrie
(3A).

12. Upon checking alignment of the Roll Pin
holes in Carrier (3A) and Planet Pin (3E),
Roll Pin (3G) is tapped into location. Care
is to be taken to insure that the external
end of Roll Pin (3G) is below the outer
diameter of Carrier (3A).

REV.
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Cover Sub-Assembly

1. Screw Pipe Plug into Cover.

2. Place ‘O’ Ring into Cover Cap internal
groove. The Disconnect Rd may be used to
push ‘O’ Ring into groove. Rod will be held
in place by friction from the 'O’ Ring.

3. Slip 'O’ Ring over Cover Cap and against
face.

4, Place Cover Cap into Cover with large hote
located over Pipe Plug.
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5. Install two 1/4 x 20 x 3/4 bolts 180° apart
and torque to 70 - 80 in. Ibs.

6. Place disconnect cap over cover cap with
nipple facing out and align with two open
holes. Secure disconnect cap to cover with
two 1/4 x 20 x 3/4 and 70 - 80 in. !bs.

REV.
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Mark Industries - SERVICE BULLETINS

As we make improvements to the MARKLIFTS, we like to supply you, the
customer, with updated information which applies to your machine.

This section is provided as a place to store Service Bulletins as you
receive them from MARK INDUSTRIES.
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