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INTRODUCTION

The pumpose of this manual Is to provide the customer with operation, safety, maintenance
and parts information that will enhance the reliable performance of the MARKLIFT.
Schematic and vendor information is aiso furnished. If additional information is needed, we
urge the customer to contact the local dealer. if this Is impossible, please contact the Mark
industries Service Department at (714) 879-6275 ext. 362.

RN SA A SA S

WARNING: IMPROPER USE OF THIS MACHINE MAY RESULT IN SERIQUS INJURY OR
DEATH! TO PROTECT YOURSELF AND THE EQUIPMENT, STUDY THIS

MANUAL BEFORE OPERATING THE MARKLIFT

The model capacity, pressure settings and serial number can be found on the ID plate mounted
on the rear of the frame assembly. The serial number should be used when ordering parts. This
will help our parts department give prompt and accurate service.

All MARKLIFTS are tested and operated to assure their proper operating condition before
shipment. At this time, all necessary adjustments are made and an overall physical inspection
is conducted. After the unit is delivered, some minor adjustments and inspections must be
made before putting the unitinto service. These are outiined in the INSPECTION AND CHECKOUT
instructions in the operation section of this manual.
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SPECIFICATIONS
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Description Model
80C4x4 80C6x4 100C6x4
Height —-
Working (maximum) 86'4" (26.31m) 86'4" 106" (32.31m)
Platform (maximum) 80'4" (24.49m) 80'4" 100’ (30.48m)
Load capacity (unrestricted) 500 Ibs (226.8 kg) 5001bs (226.8kg) 500 Ibs (226.80kg)
Stowed height 8'10" (2169m) 8'10" (2169m) 9" (2.74m)
Width 7'11 3/4" (2.41m) 7'11 3/4" (2.41m) 7"11.75" (2.43m)
Length (minimum) 32'10" (10m) 32'10" (10m) 34'6" (10.52m)
Wheelbase 12' (3.66m) 12' (3.66m) 10' (3.04m)
Wheel track 6'6" (1.98m) 6'6" (1.98m) 6'6" (1.98m)
Tuming Radius (inside) 22'6" (6.86m) 22'6” (6.86m) 16'10" (5.13m)
Tires 4 (Monofiiled) 18x19.5-16PR 4 (Monofilled) 18x19.5-16PR 6 (Monofilled) 18x19.5- 16PR
Super Single Traction Super Single Traction Super Single Tracion
Road Lug -
Turret rotation Continuous 360° Continuous 360° 360° Continuous
Tailswing 35" (9m) beyond tires 35" (9m) beyond tires 35" beyond tires o
Engine 65hp Wisconsin (gasoline) 65hp Wisconsin (gasoline) Diesel /F3L912 Deutz
Drive Motors Piston type with variable Piston type with variable Piston type with variable

displacement and internal

displacement and internal

displacement and internal

shifters shifters shifters
Four wheel drive 6 x4 with walking beam 6 x 4 with walking beam
Travel speed (proportional) 0-2 mph (0-3.218 km/hr) 0-2 mph (0-3.218 km/hr) 0- 2.5 mph (0 - 3.6 km/hr)
Fuel Tank capacity 70 gal. (.265 liter) 70 gal. (.265 liter) 70 gal (265 liter)
Controls Proportional and solenoid Proportional and solenoid Proportional and Solenoid
Hydraulic system Load sensing and Load sensing and Load sensing and pressure

B pressure compensated pressure compensated compensation

Hydraulic operating pressure 2500 psi max 2500 psi max 2500 psi max.

(175.8 kg/sq cm) (175.8 kg/sq cm) (175.8 kg/sq cm)
Hydraulic reservoir capacity 40 gal. (151.40 liter) 40 gal. (151.40 liter) 70 gal. (151.40 liter)
Platform dimensions 72" x 36" x 42" 72" x 36" x 42" 72" x 36" x 42"

Horizontal reach

Boom elevation

(1.80m x .91m x 1.07m)
68'8" (20.93m)
+ 75° above horizontal

(1.80m x .91m x 1.07m)
68'8" (20.93m)
+ 75° above horizontal

67'4" (20.52m)
+75° above horizontal

(1.83mx.91 m x 1.06m)

-15° beiow horizontal -15° below horizontal -15° below horizontal
Weight 32,000 Ibs (14.515 kg) 34,2601bs 36,250 Ibs 16,433kg)
Shipping cube 2.288.09 cu ft (64.8m?) 2,700 cu. ft. (76.51m?)




NEW EQUIPMENT

_ {} Mcmk Industries BOOM =

CONDITION REPORT s
Filling in the Warranty: Please refer to the applicable decals on your machine for the figures and quanti-
ties needed to fill in the blanks below (ltems 1, 24, 25, 26, 32, 33,39,40,41,42).
YES NO

1. Platform capacity decal . IDS. .....coueiiiiiiinene e O a
2. All warning, caution and emergency decals installed ............ccoceervrniiiicninenccnicenennl ] a
3. Emergency descent valve functions properly ........ccccceeeniiminncnininieinncneeniecnnnas. 0 O
4. Operation instructions property installed.............ccccovmieeninninnrnniiice e 0 a
5. Operation and safety handbook received ... O a
6. Electrical schematic raceived ... et nressrreesanae o a a
7. All controls (aerial & ground) are identified and operate correctly .............ccceevveeeennneens O ]
8. Stop switches operate property (aerial & ground).........cceoevurriieiiiciiiiiciiciiecsrcccarennn. O |
9. Ptatform guard rails, secure and undamaged ..........c.cccevrmmiiinimnniiinine e 0 a
10. Platform access gate WOrks properly ........c..cccverieiniinieminniii s sesesananaen O O
11. Hom and beacon operate properly (optional) ... e 4 a
12. Brakes adjusted and operate COmmeCtly ..........c..cccorvuiiviririniiiiiniinnc e e reseree e O a
13. Circuit breakers operate Property ...t st aesanee o O a
14, All Hydraulic cylinders fre@ of gas .........c.cccccvvcinnnircnnniieneie e ceoneen O a
185. All hydraulic cylinder rods free of paint or scratches ..........ccovveviciiiinininiecccncineciieneene 0O a
16. Hydraulic pump free Of I8aKS ..........cccviirrnieiiiiriiini st s e 0 a
17. Hydraulic hoses and fittings free of 10aks ..........cccccvvmmrecmvninncee e O g
18. Hydraulic Oil 1OVel .........cov et a a
18. Hydraulic tank and fittings free of 10aks ............cccvivvviciiniiiniinnin e | a
20. Drive motors fre@ of 1@aKS .........cccviriciriireece ettt e e e | O a
21. Battery Water 18vel ............ooviiiee e e d a
22. Coolant hoses and fittings free of 18aks ... e 0 a
23. Electric radiator fan operates properly ...........cccceiriciiiicinniiiieicee e stersesrreesraaneesne s 4 a
24. System pressure P8I e e a a
25. Pilot pressure PS8 O a
26. Tire pressure PSSl a a
27. Manual overrides operate Properly ... s e o O 4
28. Muffler is tight and free of 1eaks ...........cc.ocuvvieeimrecriecicec e O ]
29. Al electrical connections tight ..o O O
30. Manifold valve and fittings free of 18aks .........ccccri i saeee e O a
31. 110V generator operates properly (Optional) ..........ccuevimineiineincnniireeeecneren O |
32. Wheel lugnutstorqued to . IBS oo O )
—Internal Combustion Units—

33. Engine BRPM e a a
34. Engine coolant (radiator) 10Vel ...t O a
35. Fuel tank and fitting fre@ of 10aks ........c..ccccciviiniiiiiini e 0 a
36. ENGING Ol 10VBN......c..ooeiiineiiititiettt sttt s O a
37. Engine oil filter fre@ of 18akKs ... 0 a
38. Engine aiternator functions Property ............ceueeeienininiensennnce e O a
39. Turret rotation gear box ol level . . 0 |
40. Turret ring gear bolts torqued to L | TSR a a
41. Drive wheel, torque hub ail level . ..., a a
42. Retraction cable tension L IDS ittt e a a
, I MODEL [ SERIAL NUMBER

rmcm [ OPTIONS

=13V
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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 manutactured 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. 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, shall have been returned to the Mark
Industries facility in Brea, California (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 returned product (or any part or parts of any
product). Any product (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.o.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.

w_ - Mark Industiries

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

ey
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Purchaser

BRI AN

Company Name

Address

Telephone

Date of invoice

Date shipment received 3

B

Unit will be used

00

Unit will be sold

Date unit put into service E
&

£3

R
b
B
N
S
S
3
S

2

Unit will be used for:
O Inspection
O Mining

O Welding

O Construction
0 Scaffolding
0 Mechanical

General maintenance
Heating/Air conditioning
Carpentry

Plumbing

Electrical

Sprinkler

Painting/Sandblast
Steel fabrication
Rigging

Roofing

Glazing

Other

OooO0o0o0ono
ooooono

Comments

Ingpection completed by: Title:

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.

| =l ad W5
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{IMPORTANT: Due to the width of the Markiifts and the overall width of

; the flatbed trailer, extreme caution must be taken when loading
|

7 .
R TR R

and unioading.

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

When loading and unloading Marklifts onto flatbed frailers, it is necessary to use a combina-
tion of winching and driving the boom in low drive speed. The operator in the basket must
wear a safety beit attached with lanyard to the safety rings provided.

1. Make sure that the parking brake Is set to start braking
immediately by opening the Parking brake control valve.

2. If the unit has the High/Low drive option, it must be in
LOW DRIVE at all imes when loading and unloading.

Figure 1: Parking Brake Control Vaive

LOADING

1. With the trailer on level ground, align the tires of the Markiift with the back end of
the tratler.

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 cabile. (If the ramp is too steep for the
unit to climb, the winch will pull the unit up.) You must keep the drive
functi | while winchi it ise the bral il

1t hine f ling.

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.

Figure 2: Loading the Markiift
onto the truck

REV.
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LOADING/UNLOADING
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Note: Bottom of the basket wekiment fork must not
rest on the truck bed. Place a wooden block
under the basket end of the boom arm.

Figure 3: Securing the Markiift to the Platform

UNLOQADING

With the traller 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 traller. Keep all slack out
of the winch cable.
!
| Waming: Do not dllow slack in the winch cable when going down the ramp.
| because of the possibllity of snapping the cable if the unit descends
l 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 start immediately after the dynamic

brakes stop the unit. The procedure for re-adjusting the parking brakes is as follows:

First close the needle vaive completely. Open the vaive 1/8 turmn then place the unit
on a fiat surface, about 10" wide x 30’ long. Position the boom slightly below horizon-
tal and completely refract. Select “High” drive speed and “High” throtfle at the
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platform console. Drive the MARKLIFT with the controller handie in 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 3 feet
measured from the marker to the center line of the same wheel when the unit has
completely stopped. Adjust the needle valve on the parking brakes to reach this
position. Repeat this procedure, driving in both directions until the MARKLIFT comes
to a compilete stop within 18° to 24", The deceleration valves have been set at the
factory and should not be read-justed without first consuiting MARK INDUSTRIES
Customer Service Engineering Department. it is best to completely open the
needle valve if the unit is 1o be used In a facillty that has very steep slopes or inclines.
However, very abrupt stops can be expected on flat surfaces if the drive controller is

quickly set In a neutral posttion.

meyvy
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INSPECTION AND CHECKOUT
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BEFORE OPERATING THE MARKLIFT, REVIEW THE FOLLOWING PROCEDURES:

10.

1.

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 oll level.
Check engine oll level.
Fil the fuel tank. Use regular gasoline or switch to propane.

Check battery for 1200 + 50 reading on the hydrometer. Charge battery if reading is
below 1100 (see Battery Maintenance).

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

Position selector switch to ground then operate switches, moving as follows: Boom
UP/DOWN, rotation RIGHT/LEFT, and extend QUT/IN. Check for hose 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
(f throtte HIGH-LOW selector Is positioned to High) and electrically completes the
circult to the controls.

Your MARKLIFT is equipped with a proportional drive control. When using the propor-
tional drive functlion, press the footswitch, ralse the controller locking device, then

.. gradually move the controller in the desired direction . The controller handle is spring-

centered and self-locking 1o prevent accidental operation.

The travel or drve arangement is located over the boom’s steering wheels. This
provides the best weight distribution for maximum traction. 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 direction. The forward arow

decals on each end of the base will show the drive direction comectly,

regardless of the turret's position.

Brake adjustments may be made by tuming a small needie vaive. This valve is merely
a time delay for applying the brakes. With the valve completely 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.
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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 varous safety boards In your areq, as well as requirements set forth by ANSI &
OSHA.

The MARKLIFT seif-propelied aeral work platform is a personnel lifting device, and it is essen-
fial that it be properly maintained and operated to perform all functions with maximum
sdfefy and efficlency. The operation of any new and unfamiiiar equipment can be hazard-
ous in the hands of untrained operators. Every operator of the MARKLIFT must read, under-
stand 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 qudiified service
person before use of the machine.

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

3. it is the responsibiiity 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 {otal combined weight of personnel and
tools, fixtures, accessories, etc.

5. Always distribute load evenly over platform floor areg.

6. it Is recommended that head gear (hard hats) be wom by all personnel on the work
platform.
7. The MARKLIFT platform is equipped with safety belt rings. Each operator of the

MARKLIFT must wear a body belt. The beit must be attached with lanyard to the
provided anchor points.

Dyl
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10.

it

12.

13.

14,

15.

16.

17.

18.

19.

21,

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

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

Do Not store loocse materidal in the work platform such as pipe. rope. extension cords,
wire or miscellaneous boxes. If necessary to store such ttems, they must be postioned
in such a way that no one will trip over them when operating or working In the

piatform.

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 camer 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 folerated on the MARKLIFT.

Do Not operate boom functions on more than a § degree front to rear or 3 degree
side to side out-of-level condition.

Do Not drive the camiage 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 retracted and
raised just above horizontal.
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TITLE8 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 toProximity 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, bullding, or other premises and thereto engage in any
excavation, demolition, construction, repair, or other operation; or to erect, install,
operate, or store in or upon such premises any tools, machinery, equipment,
materials, or structures (ncluding scaffolding, house moving, well drilling, pile driving,
or hoisting equipment) unless and until danger from accidental 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 barmiers
have been erected o prevent physical and arcing contacts with the high-voitage
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 supplies. or any part
thereof within the minimum clearances from energized lines set forth in
Table X shall be prohibited.




L

_ M _Mazk Industries THE MARKLIFT SAFETY

Page
15

TABLE X
Required clearances from Overhead High-Voltage Lines

Nominal Voitage Minimum Required

(Phase to Phase) | Clearance (Feet)
750 - 50.000 10

over 50,000 - 75.000 N

over 75,000 - 125,000 13

over 125,000 - 175,000 16

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 prohibited if at any time during
such transportation or transit of such tool, machinery, equipment, apparatus, or
buildng. or any part thereof, can come closer to high-voltage lines than the
minmum 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 handiing or other manipulation it is possible to
bring such tools, machinery, equipment, supplies materials, or apparatus. or any part
thereof, within the minimum required clearances from high-voltage lines as set forth
in Table X.
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Table Y
Required Clearances from Energized High-Voltage Conductors
(While in Transit)
Nominal Voltage Minimum Required
(Phase to Phase) Clearance (Feet)
750 - 50,000 6
over 50,000 - 345,000 10
over 345,000 - 750,000 16
over 750,000 - 1,000,000 20

(C) The specified clearance shall not be reduced by movement due to any strains
impressed (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
waming devices may be used on cranes, but the use of such devices shall not clter
the required clearances set forth in Table X.

(E) Any overhead conductor shall be considered to be energized uniless 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. Waming 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, derick, power shovel, drilling rig, hay loader, hay stacker, pile
driver, or similar apparatus, a durable warning sign legible at 12 feet reading: “Un-
lawful 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 pro-
vided on the waming 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
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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 knowledgeabile of all
decdal Information, definition and location. The following page(s) lllustrates a chart in which
decdis for the MARKLIFT can be replaced If the existing decai(s) is wom-out, tom, or illegible.

This chart also refers to the decal’s location and quantity used in that application.

UNLAWFUL TO OPERATE THIS EQUIPMENT WITHIN
10 FEET OF HIGH VOLTAGE LINES UP T0 50,000 VOLTS

IFERATINE MARODOOK FON SAPL
mnmluwu

THE DARECTION I8 REVERSED. WHEN BOOM IS OVER
{FORWARD

EATER PLASFORSA ATTACH OUR EAPPYY D) TG THEN BTATY Mt T IT IS THE OPERATOR'S
OGOLE PWT CHES M. S01 EXORD ANCTIONS A0 ARE GPERATED §Y DEPREBIIG FOOT SWITCH FINST RESPONSIBILITY TO READ
AND UNDERSTAND, THE
B o orEoN s A ook

MWW““W‘MDMMWMHWWIIW"W“M
TRIANGLE DECALS, ON SASE. ALWAYS INDICATE DRTVE DIRECTION CORRECTLY}

ES mmmmmmmwmmnmmu
WHEN THE S00M I8 BELOW HORIIONTAL AND FURLY RETRACTED.

mmmao. mmummmwmmm«n {IF UMIT 18 90 EQUIPPED)
OEPRERS PROPER SWITCH FOR EMERGENCY DOOM DESCENT OR RETRAC

MARK INDUSTRIES mm

20859

\\

ATTACH

ELECTROCUTION HAZARD
KEEP CLEAR

DEATH OR BERIOUS INJURY CAN REBULT FROM
CONTACT WITH THIS EQUIPMENT OR VEHICLE

.. |F [T 8HOULD BE ELECTRICALLY CHARGED

-

20419

SAFETY
BELT

22386

caunon

ATTACH YOUR SAFETY BELT FIRST!

OPERATING THIS MACHINE WITHOUT CORRECT SAFETY BELT ATTACHMENT
COULD RESULT IN DEATH OR SERIOUS INJURY

22385

DEATH AND SERIOUS INJURY

YOU MUST NOT OPERATE
THI "Markan®* UNLESS
YOU MAVE BEEN TRAINED 1N THE SAFR

DIESEL FUEL
ONLY

2033

OPERATION OF THIS MACTING.
YOU READ, UNDERSTAND AMD FOLLOW
2 YOUR EMPLOYER'S RULLS.

) APFLICABLE QO VERMMENT REGULATIONL.

YOU INSPECT UNTT AND ALL FUNCTIONS.

1) THE “OPERATION AND BAFRETY BANDSOO K"

<100c Only
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LOAD CAPACITY 500 LBS.
(EVENLY DISTRIBUTED LOAD)

FAILURE TO OBEY THE FOLLOWING

CAN RESULT IN
DEATH OR SERIOUS INJURY
TO YOU OR OTHERS

S UNLAWFUL TO OPERATE THIS “Maridift®~ WITHIN
10 FEET (3.05 METERS) OF HIGH VOLTAGE

ROTATING FAN

LINE UP TO 50,000 VOLTS.
vouaE MBI BAPE APPROACH DISTANCE
PHASETO PHASR)
(resm (MTERS)

18 LX R
OVER 200000 TO_280.000 VOLTS ) .10
OVER TO_600,000 VOLTS 3 72
OVER 800,000 TO_T50.000 VOLTS 38 1067
OVER 750,000 TO 1,000,000 VOLTS ) ]

@ ATTACH YOUR SAFETY BELT FIRST!

*sesmTousE LAY SO MONOFILLED TIRES ONLY

RRQUIRED BY O.S.HA.
© D0 NOT LOAD BEYOND RATED CAPACITY. lf,\’
-
110 N

GASOLINE
OR PETROL

80c 4x4 and 80c 6x4 Only

[alalW]
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DECAL P/N

67802
182103
20460
182707
21236
2117
181903
22740
20409
20410
20411
20412
22386
2022
181102
181103
20419
182709
182710
20495
20896
21235

20508
2017

22385

DECAL DESCRIPTION 80C 4x4

Decal Set

Operation instructions
Ground control console
Aerial control box

Marklift Boom

80 Marklift 80

e

4x4 4wd Booms

Std. Pedestal

Logo Mark Ind.

Blue Stripe sq ends

Blue stripe rd. ends

‘D' Ring Attach safety belt
Load Cap. 500 Ibs
Danger, do not operate ...
Danger, Obey the following
Danger keep clear
Directional arrow
Directional arow
Emergency grd controls
Brake

Emergency Descent
(valve type)
Transportation

Hydraulic system fiuid
Gasoline or Petrol

Caution, Attach safety belt

LOCATION Qry
All Standard Decals 1
Final Assy 1
Ground Conftrol Box 1
Aerial control box 1
Final Assy 2
Final Assy 2
Final Assy 2
Final Assy 2
Final Assy 1
Final Assy 1
Final Assy 6
Final Assy 1
Final Assy 2
Final Assy 2
Final Assy 2
Final Assy 2
Finaal Assy 3
Final Assy 2
Final Assy 2
Final Assy 1
Final Assy 1
Final Assy 1
Final Assy 2
Final Assy 2
Final Assy 2
Final Assy 1
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DECAL P/N DECAL DESCRIPTION 80C 4x4 LOCATION Qry
20860 General checkout &

operating instructions Final Assy 1
21237 Grease fiting Final Assy 3
22175 Caution monofilled tires Final Assy 4
20660 Nameplate, ID Final Assy 1
20662 Plate, patent no's - Booms Final Assy 1
20661 Plate, ANSI A92 Final Assy 1
2003 Battery water level Final Assy 1
20413 Engine Choke Final Assy 1
130820 Operation & Safety

Handbook Final Assy 1
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DECALP/N  DECAL DESCRIPTION 80C 6x4 LOCATION Qry
67803 Decadl Set All standard Decals 1
20413 Engine Choke Final Assy 1
185702 Clircuit Breaker 110 Vac Final Assy 1
20460 Ground control console Ground Control Box 1
182707 Aerial Control Box Aerial Conftrol Box 1
20860 General checkout &

operating instructions Final Assy 1
20508 Transportation Final Assy 2
182710 Directional Arrow Final Assy 2
20495 Emergency Ground controls  Final Assy 1
182709 Directional Arrow Final Assy 2
20420 Tire Pressure 75 PSI Final Assy 2
20419 Danger keep clear Final Assy 3
181103 Danger, Obey the following  Final Assy 2
181102 Danger, Do not operate ... Final Assy 2
20410 Logo. Mark Industiies Final Assy 1
21235 Emergency Descent

(Valve Type) Final Assy 1
22175 Caution, monofilled tires Final Assy 4
21237 Grease Fiting Final Assy 4
20894, Brake Final Assy 1
20662 Plate, Patent no's - Booms Final Assy 1
20661 Plate, ANSI A92 Final Assy 1
20660 Nameplate, ID Final Assy 1
2020 Gasoline or Petrol Final Assy 2
2017 Hydraulic System Fluid Final Assy 1
2003 Battery Water Level Final Assy 1
20409 STD Pedestal Final Assy 1
20411 Blue Stripe Sq. Ends Final Assy 5
20412 Blue Stripe Rnd Ends Final Assy
20859 Caution, Aerial

operating instructions Aerial Control Box 1




GENERAL DECALS Page

DECALP/N  DECAL DESCRIPTION 80C 6x4 LOCATION Qry
22386 D' Ring Attach Safety Belt ~ Final Assy 2
22117 80 MARKLIFT 80 Final Assy 2
21236 Marklift Boom Final Assy 2
130820 Operating & Safety

Handbook Final Assy
181903 Decal 'C' Final Assy 2
22385 Caution, Attach your

safety belt Final Assy 1
182103 Operation instruction &

danger Final Assy 1
181712 Close Cover Final Assy 1
181104 Danger Rotating Fan Final Assy 1
2022 Load Capacity 500 Ibs Final Assy 1

REV.
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DECAL P/N

67804
182103
182707
21236
20409
20410
20411
20412
2022
181102
181103
20419
20461
20462
20495
20896
22386
21235

20508 .
22910,
2017
2033
20859

20860

21237
22175

DECAL DESCRIPTION 100C

Decal Set

Operation Instr. Danger
Aerial Control Box
Markliff Boom

Standard Pedestal

Logo Mark Industries

Blue Stripe Sq. Ends

Blue Stripe Rd. Ends

Load Cap. 500 Ibs.
Danger, Do not operate
Danger, Obey the following
Danger keep clear
Forward arrow

Forward arrow aft
Emergency Grd. Controls
Brake

'D' Ring attach safety belt
Emergency Descent
(Valve type)
Transportation

100

Hydraullc Systern Fluid
Diesel Fuel Only

Caution, Aerial
Operating Instructions
General Checkout &
Operating Instructions
Grease Fitting

Caution, Monofilled

Tires Only

LOCATION

All Standard Decals
Aerial Control Box
Aerial Control Box
Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy

Final Assy
Final Assy
Final Assy
Final Assy
Final Assy

Aerial Control Box

Final Assy
Final Assy

Final Assy

Qry

- NN =

-y 2
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DECAL P/N

20660
22739
20662
20661
181903
24496

DECAL DESCRIPTION 100C

Namepilate, ID

6x4 4wd Booms

Plate Patent Number Booms
Plate, ANSI A92

'C' (13" x139

Reach Graph Markiift

100 6x4

LOCATION Qry

Final Assy 1
Final Assy 2
Final Assy 1
Final Assy 1
Final Assy 2

Final Assy 1

REFV
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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.

3. The steering override valve must be pulled.
TOW BAR
[ S 1 O

STEERING OVERRIDE VALVE

Caution: Brakes are disengaged.

! Caution: Do not tow faster than 8 miles per hour.
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These instructions do not propose to be dll 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,
sald statute or reguiations 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 excermpts from the federal register,
tile 29, chapter XVIi, O.S.H.A - 1926.556.

“EXTENSIBLE AND ARTICULATING BOOM PLATFORMS”

1. Uft 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 gerial lift
shall not be permitted.

4, Employees shall aiways 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 womn 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

camiers, 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
over-fiding the upper controls. Controls shall be plainly marked as to their function.
Lower level controls shall not be operated unless pemission has been obtained from the
empioyee in the lift, except in case of emergency.

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

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

Dy
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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 are to promote safety and
a better understanding of the functions of the MARKLIFT self-propelled boom.

DUAL FUEL SYSTEM

The 80c 4x4 and 80c 6x4 Booms are 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.

1. 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 and battery drainage
Is required for the fuel pump to fill the lines and carburetor bowl with gasoline.

Turn the master switch at the ground conftrol station to *ON*. Position the selector
switch to "Aeral®. Enter the platform and attach safety belt. Pull open the red emer-
gency stop switch cover located on the top right of the aerial control box. Pull down
the toggle switch to the start position, do not depress the footswitch, when the
engine starts, release the toggle switch.

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 to gasoline. The engine will begin to stail
as the carburetor bowl starts filling with gasoline. Switch back to propane until the
engine resumes high speed. Switch back and forth from propane to gasoline until
the engine Is running smoothly on gasoline. (Do not stop at "OFF* position.)

Switching From Gasoline to Propane
With the engine running. step on the footswitch and position the throttle switch to *HI°

speed. Set the fuel selector to "OFF*. The engine will continue to run as It uses fuel
g from the carburetor bowl. When the engine begins to stall, allow it to run several
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seconds and then switch to propane. Switch the throttle to "LOW" and release the
footswitch. Let the engine idie for 20-30 seconds to completely bumn up any
remaining gasoline in the bowl.

DRIVE
Forward and reverse drive is achieved from the aerial control box only.
For the drive to function, the operator must use both the forward/reverse controller

and the footswitch. The coniroller has a muiti-axis and may be pushed in the desired
direction.

SIEERING
Steering the MARKLIFT Is achieved by pressing the footswitch and operating the

steering coniroller. While the engine is running, push the steering controller to the
left or right to tum the wheels.

UFT/LOWER

To raise or lower the boom from the ground control, set the selector switch to the
“ground control” position, then push the toggle switch up or down.

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

EXTENDING/RETRACTING
Extend or retract the boom from the ground control box by pushing the toggle
switch in the direction desired.

To extend or retract the boom from the aerial control box, push the controller
forward to extend or pull it back to retract.

TURRET ROTATION

The turret may be rotated from etther the ground control or aerial control stations.
Use the toggle switches at the ground control box and the controllers at the aerial

control stations to rotate the turret in the desired direction.The turret may be rotated
360° continuously.

REV.
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 NOTE: As a safety feature, the “HI* throthie will not function if the boom

is fiteen degrees above horizontat or if the boom is extended.

7. WARNING LIGHT AND 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-evel condition is sensed by the level sensor when the
machine is tilted 5° front to rear or 3° side to side.

The unsafe condition Is indicated by a red waming light and buzzer, iocated on the
top center of the, cerial control box. When the waming light and buzzer are on, Lift/
Lower, Extend/Retract, and Tumret Rotation will not operate but the drive and steer
functions will. Shot 4 the waming signails come on, maneuver the MARKLIFT until it is
on a safe, level operating surface and all functions will be restored.

8. Engine Stopping
The engine is stopped by pushing the red *‘STOP* button on the ground or aericl
control consoles. The fuial selector switch need not be moved to the "OFF position.
The engine may be restarted with the.ignition switch or aerial start button. 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 coom hydraulic functions are operabile with the
emergency pump running. From the aerial piatform, position the emergency pump switch

to “ON". This will start the emergency pump. Continue normal operation by pressing the
footswitch and moving the toggle switches in the cesired direction of motion.

IMPORTANT: The aerial start switch must be set at the "ON~ position in order for the emer-
gency hydraulics to function. Emergency functions aiso apply to the ground control station.

REV.
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The following preventive maintenance information is intended as a general guide. Please
refer to the vendor section of this manual for detalled 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 quaiified service person.

DAILY (Before use on Each Work Shiff)

1. Make sure that operation and safety decals are in place and readable.

2. Check the water level in the battery
3. Check for loose or wom hardware.
4, Check fuel level.
5. Make sure the operating controls perform corectly.
6. Check for and cormrect any hydraulic leaks.
7. Check for and correct any structural damage.
8. Check for wear on cables and hoses.
WEEKLY

1. Check the condition of the tires. Make sure they are free of serious cuts or defects.
2. Check that operation and safety decals are in place and readable.
3. Check for proper brake operation.

4, Make sure the battery is fully charged.
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10.

11.

Clean unit by removing all dirt, oil, and grease. The machine may be washed with
soap and water,

Check for and cormrect any hydraulic leaks.
Check for and correct any structural damage.
Check overall performance.

Check for wear on cables and hoses.

Check the air cleaner.

Check for proper hydraulic and engine oil level.

MONTHLY (or first 50 hours)
Check and lubricate, if necessary. (See lubrication instructions.)

Check battery condition.

Change the hydraulic oil return filter.

. Grease ring gear, and rotation gear box worm gear.

Grease steering linkage.

Check and clean engine intake air cleaner.
Change engine oil fitter.

Check torque hub ol fitter.

Check retraction cables for proper tension:

Extension - 22.0 ft Ibs.
Retraction - 22.0 ft Ibs.
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10. Check ring gear boit for torque - 175 ft Ibs. Turret, 85 ft Ibs. base.

EVERY SIX MONTHS (or 100 hours)

1. Check and lubricate, if necessary. (See lubrication instructions.)

2. Change pitot filter element. (See lubrication instructions.)
3. Change the hydrauilic oil retumn filter.
4, Change the engine ail filter.
EVERY YEAR
1. Re-pack all wheel bearings.
2. Change the hydrauilic oil.
3. Change the hydraulic oit retum filter.
4, Check the torque hub oil level.
5. Check the ring gear bolts for proper torque.
6. Change or clean air filter.

REV.
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LUBRICATION INSTRUCTIONS

tem Description® Lubricant Frequency
1 Rotation gear box bearing  Gear oll SAE EP 90 Monthly
2 Tie Rod Pin Mobillcote Type - S
Gear Grease Monthly
3 Ring Gear Mobilcote Type -S Monthly
(4) Zerk Fittings
Rotate Gear
While Greasing
4 Engine SAE 30 See Wisconsin
operating instruc-
tions (page 3 in
Vendor Section)
5 Hydraulic Fluid See Hydraulic Fluld Table Clean yearly
6 Hydraulic Tank See Hydraulic Fluid Table Clean yearly
Strainer A-100-3
7 Torque Hub Type EP 90 Yearly
8 Hydrauiic Tank Clean yeary
Fiter-UC-SE-1323
9 Retum Line Filter Replace every
Element 100 hours
10 Main Boom Pivot Pin Moblicote Type-S Monthly
Gear Grease
1 Extension sheaves Mobilcote Type-S Monthly
Sheaves Gear Grease
12 Retraction Sheaves Moblicote Type-S Monthly
Gear Grease
13 Steering Yoke King Pins Mobiicote Type-S Monthily

Gear Grease

* See Following Page for Locations

** Equivalent Bearing Grease: Union - Unoba EP-2, Shell - Alvinia EP-2

REV
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Lubrication Instructions
80C 4x4, 80C 6x4, 100C 6x4

REV.
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Battery Fill Instructions

wal Acid Loss fo Batteri

Water loss from the battery is malnly due to evaporation brought on by temperature rises
durnng heavy charging cycles. A very small amount of water is lost due to hydrogen and
oxygen gases formed during charging. Acid is lost If the case becomes cracked or if the
battery Is allowed 1o tip over. Therefore, acld is seldom needed.

Checking the Water Level

When checking the water level, don't aliow dirt to enter into the battery celis once the caps
have been removed. Take particular care to avoid setting the caps down on a dirty sur-
face. Replace the caps immediately after checking the water level.

Materil | Equi { Required

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

Filling the Bait

Elecfdz: Scissor Lifts and Booms:

Use a hydrometer to see how much charge the battery has. A reading 1.260 and above in
all cells indicates fully charged. (See chart on following page.) If the battery is fully charged,
add water up to the level indicator.

If the battery's water level Is far below the lead plates, add only enough water to barely
cover the plates before charging. After the batteries are fully charged. add water up to the
level indicator.

Gas or Diesel Scissor Lifts and Booms:
Gas and diesel powered machines have altemnators that keep the batteries fully charged.
For these units, add water to the level indicator.

REV.
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Either excessive overcharge or moderate undercharge can shorten battery life. With proper

attention to water level and charging time, 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

80°F 0°F
(27°C)  (-18°C)
1.280 1.312
1.250 1.282
1.220 1.252
1.190 1.222
1.160 1.192

-10°F
(-23°C)
1.316
1.286
1.256
1.226
1.192

-20°F  -30°F
(-29°C) (-34°C)
1.320 1.324
1.290 1.294
1.260 1.264
1.230 1.234
1.200 1.204

Specific Gravity

-45°F
(-43°C)

1.330
1.300
1.270
1.240
1.210

Approx.
State of
-65°F Charge
(-54°C) In%
1.338 100
1.308 75
1.278 50
1.248 25
1.218 0

Corrected to 80°F (17°C)

1,280
1.260
1.200
1.150
1.000

Freezing Temperature

-90°F
-62°F
-16°F
+5°F
+19°F

-68°C
-52°C
-27°C
-15°C
-7°C

meyg
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Marklift Seif-Propeilled Boom
Model 80C 4x4, 80C 6x4, 100C 6x4

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 recom-
mend a suitable substitute.

Oil Temperature

Continuous — 160°F
Intermittent — 200°F

Oll 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 temperatures
make it necessary to change oil more frequently.

Oll Fill Level

Unit mounted horizontal — haif -full.
Fill siowly to allow the air to escape.

FiLL PLUG

SITE
WINDOW

PARALLEL
TO GROUND

RFV
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" Markiift Self-Propelled Boom
(Models 80C 4x4, 80C 6x4, 100C 6x4)

1. Elevate the boom untll approximately horizontal above ground.

2. Extend the boom out approximately 3 to 4 feet.

3. It Is necessary to have a crow's foot wrench or a special deep well socket.

4, Set torque wrench at 22.0 foot pounds.

5. Apply a few drops of oil or hydraulic fluid to the cable stud threads and nuts.

6. Loosen lock nut.

7. Tighten the adjusting nut until a torque of 22.0 foot pounds is registered.

8. Continue to extend the boom at one foot iIncrements and torque the adjusting nut
until the torque wrench registers (‘releases”) at 22.0 foot pounds. (The adjusting

nut no longer tums on the adjuster sleeve.)

9. Tighten the lock nut when cabile tensioning is completed.

Lock Nut

/ Adjusting Nut

Retraction Cable
Adjuster Sleeve
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Proportional Control Valve Operation
The following Information will help the mechanic trouble shoot and make adjustments to the
hydraulic system. it Is the mechanic’s responsibility to read and understand the given infor-
mation. '

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

Flow from the hydraulic pump enters the valve at the inlet port of the inlet manifoid and is
infroduced at the directional control spool of each valve segment across a “flow compen-
sator valve'. However, since no flow occurs across the vaive spool until a function Is oper-
ated, an intemal passage 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 gener-
ated by the electical controller at the control station. Inside the pliot valve there is a
plunger (which responds to the magnetic fleld generated by the valve coil whenever the
controller is operated), a concave seat and a metering rod or needle. Operating the con-
troller”ccuses the plunger inside the pilot valve to lift off the concave seat which pemnits 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 pliot valve. This metered fiow is directed through the valve segment
into a ‘control® pasage for the directional control spool. Connected to the control passage
is a tank retum passage, pilot flow passing through the pilot valve is retumed back to tank
across a flow disc Instalied in the passage. This disc has a small orifice which meters the fiow
that is retumed 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 through the piiot
valve and into the control passage. As long as the valve is opened and closed at a
milnimum specific rate, the rate of fiow into the control circuit is equal to the rate of flow
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which can be retumed to tank across the flow disc in the the tank retum passage. Conse-
quently 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 oll to pass across the valve and into the pilot vaive body. This
increased flow generates a pressure signal in the control passage (since only a finite amount
of flow can be retumed to tank across the flow disc at the base of the pllot valve In the tank
return passage). This pressure signai 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 compensa-
tor vaive, 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 intemal passage paraillel to the
supply ports (V1 and V2) directs the comresponding 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 propor-
fional control valve, where it is fransmitted 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 controlied by the operat-
ing rate (opening and closing) of the pllot valve. The load sense circult is configured so that
the pump receives the signal from whichever function has the highest flow requirement,
even when multiple functions are selected.
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Electrical System

The MARKLIFT electrical system is very straight forward and easy to frouble shoot because of
it's simpliclty. 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 voit battery with a negative
ground. All electiical components operate directly from the source through either switches
or a proportional controller.

Whenever trouble shooting any problem, begin by checking the basics. This means check-
ing to make sure that the batteries are in good shape and have at least a three quarter
charge, determined by using a hydrometer and batftery maintenance instructions. A large
percentage of electrical problems are often due to poory 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
frace 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 vaive coall, relay, etc.,
then even if you have a proper electrical cumrent to the coill or relay, the items
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 boom. The ground control console also contains a
keyed Iignition/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

s
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intedock in the control circult to require foot as well as hand movement by the operator,
thereby requiring maximum operator attention. The function of the foofswitch only com-
pletes the electrical circult to the aerial control console and engine throtfle. The footswitch
is not directly connected to the drive braking system.

The aerial control console is equipped with a controller and all switches necessary to oper-
ate the boom functions, as well as drive and steer. It also contains a start/stop and an
emergency pump switch. Your MARKLIFT is equipped with a proportional control vaive for
the drive function. The aerial control console contains an electrical controller complete with
a manual lockout, for the drive function. The controller is spring-centered and is designed to
produce a variable output signal to the control valve. The output signai Is directly propor-
tional to the handle movement on the controiler. The valve Is electrically coupled 1o the
controlier and responds only to the signal level fransmitted to it by the operator.

The operator must leam how to move the controller slowly to obtain a smooth transition from
start up 1o 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 ralsed above horzontal, the unit Is automatically shifted into low
speed. This Is accomplished through two limit switches sensing the altitude and extension
posttions of the boom, wired in seres to a reiay which connects the confroller signai to a
variable resistor (or potentiometer) that Is connected to the ground and is parallel to the
solenoid coll. This drains off some of the drive signal, limiting the speed when the machine Is

“extended or raised above horizontal.

REV.
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ENGINE
Unit will not start or run.

A. Check ground control box circuit breaker.

B. Check for iow 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 vailve.

F. Check for water in gas tank.

G. Check engine points.

H. Refer to your local service facility.

Unit dies under load.

A. Check carburetor air/fuel mixture,
B. Check hydraulic pressure.
C. Refer to your local service facility.

Unit will not go into "HI* speed.

A. Check the aerial HI/LO selector switch.

B. Check the throttle solenoid vaive.

C. Check the linkage on the hydraulic or electric throttle.
D. Refer to your local service facility.

Unit will not idle.

A. Check the aerial HI/LO selector switch.
B. Check the throttle solenoid vaive.
C. Refer to your local service facility.

HYDRAULIC DRIVE MOTOR

Tums wheel while unioaded, but slows down or stops when load is applied.

A. Check hydraulic high pressure port with 3000 PSI gauge.
B. Refer to your local service facllity.

”™resz
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Hydraulic Pump

Pump producing excessive noise.

A. Check hydraulic oil level (sight gauge on tank.)
B. Check oll. See hydraulic fluld table.

C. Check suction hose from tank to pump for kinks.
D. Check reservoir hydraulic oit level gauge.

E. Refer to your iocal service facility.

Lift
1. Functions will not operate from aerial control console.
A. Check Aerial/Ground selector switch.
B. Check footswitch continuity.
C. Check for loose wire in aerial control box.
D. Refer to your local service facliity.
2. Functions will not operate from ground control box.
A. Check position of *Aeral/Ground” box selector switch.
B. Check the flow control needie supply pressure to the solenoid valve.

C. Refer to your iocal service facllity.

Drive
Low torque drive.

A. Make sure hydraulic system Is up 0 recommended pressure.
B. Check for extended or raised boom.
C. Refer to your locdl service facility.
Brakes
No brakes or low pressure.
A. Check the drve hub disengagement caps.

B. Check brake delay valve.
; C. Refer to your local service facility.
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Milestone Hydraulic fluid
QOil company Chevron Gulf Shell Union
Brand Name ATF ATF ATF
Dextron li Dextron Il | Donaz-T6 Dextron
SUS AT 100°F
(37.8°C) 187.4 1985 200 200
SUS AT 210°F
(98.9°C) 49.2 504 50 52.3
Viscosity
°F 1563° 185° 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°
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ILLUSTRATED ELECTRICAL SCHEMATIC-DEUTZ-100C 6X4-24302
PARTS CATALOG 4A

I gEsceieTion,  LOCATION | |1p DESCRIPTION LOCAT 1OW
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SECTION 1

THE MARKLIFT PARTS CATALOG

PAGE NO.
1
4
7

SECTION 2

TITLE

TABLE OF CONTENTS

HOW TO USE PARTS CATALOG
HOW TO ORDER PARTS

FINAL ASSEMBLY

FIG. NO.
1
1A
1B
2
22
2B
3
3A
3B
3C

5A
5B

8A

SECTION 3

TITLE

FINAL ASSEMBLY (80C 4X4)

FINAL ASSEMBLY (80C 6X4)

FINAL ASSEMBLY (100C 6X4)

DECAL SET (80C 4Xx4)

DECAL SET (80C 6X4)

DECAL SET (100C 6X4)

AERIAL CONTROL BOX ASSEMBLY (ALL MODELS)
AERIAL CONTROL BOX MULTI-AXIS CONTROL
AERIAL CONTROL BOX MULTI-AXIS CONTROL
AERIAL CONTROL BOX SINGLE-AXIS CONTROL
SHEET METAL KIT (ALL MODELS)

HYDRAULIC HOSE DIAGRAM (80C 4X4)
HYDRAULIC HOSE DIAGRAM (80C 6X4)
HYDRAULIC HOSE DIAGRAM (100C 6X4)
SLIDE BAR ASSEMBLY (ALL MODELS)

FOOT SWITCH ASSEMBLY (ALL MODELS)

- PLATFORM ROTATOR ASSEMBLY (ALL MODELS)

PLATFORM ROTATOR (ALL MODELS)

CARRIAGE ASSEMBLY

FIG. NO.
1
1A
1B
2
22
3

TITLE

CARRIAGE ASSEMBLY (80C 4X4)

CARRIAGE ASSEMBLY (80C 6X4)

CARRIAGE ASSEMBLY (100C 6X4)

WALKING BEAM ASSEMBLY (80C & 100C 6X4)
WALKING BEAM SUB-ASSEMBLY (80C & 100C 6X4)
FLOW DIVIDER ASSEMBLY (ALL MODELS)
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2
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SECTION 4

CARRIAGE ASSEMBLY (CONT'D)

TITLE

DRIVE/BRAKE VALVE ASSEMBLY (ALL MODELS)
STEERING CYLINDER ASSEMBLY (ALL MODELS)
TIRE & RIM ASSEMBLY (ALL MODELS)

BRAKE ASSEMBLY (ALL MODELS)

TIE ROD ASSEMBLY (80C 6X4 & 100C 6X4)
DRIVE MOTOR ASSEMBLY (ALL MODELS)
TORQUE HUB (ALL MODELS) .

TORQUE HUB (80C & 100C 6X4)

TURRET ASSEMBLY

TITLE

TURRET ASSEMBLY (80C 4X4 & 6X4)

TURRET ASSEMBLY (100C 6X4)

FUEL TANK ASSEMBLY (80C 4X4 & 6X4)
DIESEL FUEL TANK ASSEMBLY (100C 6X4)
PROPORTIONAL VALVE ASSEMBLY (ALL MODELS)
HYDRAULIC TANK ASSEMBLY (80C 4X4 & 6X4)
HYDRAULIC TANK ASSEMBLY (100C 6X4)
EMERGENCY DESCENT VALVE ASSEMBLY (80C 4X4 & 6X4)
GROUND CONTROL BOX ASSEMBLY (ALL MODELS)
MINIPAK ASSEMBLY (80C 4X4 & 6X4)

MINIPAK ASSEMBLY (100C 6X4)

RELIEF VALVE ASSEMBLY (ALL MODELS)

DUAL OVERCENTER VALVE (ALL MODELS)

DUMP VALVE ASSEMBLY (ALL MODELS)
ROTATION GEARBOX ASSEMBLY (ALL MODELS)
ROTATION GEARBOX BRAKE

ROTATION GEARBOX HYDRAULIC MOTOR

ROTARY MANIFOLD ASSEMBLY (ALL MODELS)

113

ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4)

13Aa
13B
14

ENGINE & PUMP ASSEMBLY (100C 6X4)
ENGINE PUMP (ALL MODELS)
SOLENOID VALVE ASSEMBLY (ALL MODELS)




PAKID
Mark Industries - SECT. :
ILLUSTRATED TABLE OF CONTENTS (80C 4X4) (80C & 100C 6X4)
PARTS CATALOG PAGE

SECTION 4 TURRET ASSEMBLY (CONT'D)

FIG. NO. TITLE
14a SOLENOID VALVE ASSEMBLY (100C 6X4)
15 MASTER LEVELING CYLINDER ASSEMBLY (ALL MODELS)
16 LIFT CYLINDER ASSEMBLY (ALL MODELS)
17 EMERGENCY PUMP & MOTOR ASSEMBLY (ALL MODELS)
18 TORQUE HUB (ALL MODELS)
SECTION 5 BOOM ASSEMBLY
FIG. NO. TITLE
1 FINAL BOOM ASSEMBLY (80C 4X4 & 6X4)
1a FINAL BOOM ASSEMBLY (100C 6X4)
2 INTERMEDIATE BOOM ASSEMBLY (80C 4X4 & 6X4)
2A OUTER/INTERMEDIATE BOOM SUB~ASSEMBLY (100C 6X4)
3 INNER BOOM ASSEMBLY (80C 4X4 & 6X4)
3A INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)
INNER BOOM SUB-ASSEMBLY (100C 6X4)
5 BOOM EXTENSION CYLINDER ASSEMBLY (80C 4X4 & 6X4)
5A BOOM EXTENSION CYLINDER ASSEMBLY (100C 6X4)
5B OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY (100C 6X4)

SLAVE LEVELING CYLINDER ASSEMBLY (ALL MODELS)
CABLE SHEAVE ASSEMBLY (80C 4X4 & 6X4)

7A CABLE SHEAVE ASSEMBLY (100C 6X4)

8 PLASTITRAK SUPPORT ROLLER ASSEMBLY (ALL MODELS)

8A PLASTITRAK ASSEMBLY (100C 6X4)
SECTION 6 OPTIONS
FIG. NO. TITLE

|1 DUAL FUEL |

2 TRAVEL WARNING HORN

3 ALL MOTION ALARM

4 ROTATING BEACON

5 (2) HEADLIGHTS & (2) REAR RED LIGHTS

, 6 STOP, TURN & CLEARANCE LIGHTS
7 12 VOLT PLATFORM WORK LIGHT
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FIG. NO.
8
9

10
11
12
13
14
15
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18

TITLE

4" AIRLINE TO PLATFORM

%" HYDRAULIC LINE TO PLATFORM
SPARK ARRESTOR MUFFLER
CATALYTIC CONVERTER

2000 WATT GENERATOR

2500 WATT GENERATOR

HOSTILE ENVIRONMENT PACKAGE
TOW PACKAGE (8 MPH "IN-PLANT")
F3L912 DEUTZ DIESEL ENGINE
NISSAN DIESEL ENGINE

65 HP WISCONSIN GAS ENGINE
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AERIAL CY{TROL BOX, FOOT SWITCH
AND PLATFOFM INSTALLATION (30 4 X 4)

(courxuu:oJ

PARTS
SECT.2

FIG.

2

PAGE 3

o
ITER

PART NUMBER

DESCRIPTION
1234567

-1

14

15
16

17

18
19

20

20046

23698
237107

60309
612139

65910
255
130927
65842
16629
65867
60314

63401
61239

92202
60314

63401

23753
63301

63701

f

ASSEMBLY, FINAL
* {See Sect. 2, Fig. 1 for NHA) ~egfemum

MELDMENT, PLATFORM §°

LASSEMBLY, AERIAL CONTROL BOX
(See Sect. 2, Fig. 3 for Details)

+SCREM, CAP
(attaching part)

LNUT, LoCK
{attaching part)

.B0LT, SKAP OPEN EYE
.TIE, CASLE
LCONTAINER, PLASTIC
.CAP, ANTI-ROLL

.HANDBOOX, OPERATION SAFETY
.CLAMP, UMPCO

.SCREW, CAP

(attaching part)

JHASHER, FLAT

(attaching part)

.NUT, LOCK
(attaching

.SWITCKR, FOOT

.SCREW, CA?P
(attaching

part)

part)

MASHER, FLAT
(attaching part)
.BACKING PLATE DEADMAN SWITCH

WASHER, LOCK
{attaching part)

.RUT, HEX
(attaching part)

J

' I
:2 {I REY.
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_mm Mark Industries SECT. 1
ILLUSTRATED HOW TO USE PARTS CATALOG

PARTS CATALOG PAGE 6

1. This area refers to the corresponding illustration.

1) Chapter should be divided with General, Operation,
Maintenance, Schematics, Parts, VYendor and Service
Bulletins.

2) Section and Figure belong to Parts Chapter only.
Please check page of contents and each Section in
Parts Chapter.

3) Page numbers are followed for chapter or section,
and figure.

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 such
as -1, =7, etc.)

3. Parts that carry a Mark Industries part number.

4. The Indenture System used in the detail parts list of
this catalog shows the relationship of one part to
another. For a given item, the number of indentures
depicts the relationship of the item to the associated
installation, next higher assembly, or components of
the item as follows:

1 2 3 4 5 6 7

Installation
Detail parts for installation
. Assembly
Attaching parts for Assembly
Detail parts for Assembly
Sub-Assembly
. . Attaching parts for Sub-Assembly
Detail parts for Sub-Assembly
Sub-Sub-Assembly
Attaching parts for Sub-Sub-Assembly
. Detail parts for Sub-Sub-Assembly
. . . Sub-Sub-Sub-Assembly

REY.
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@Mark Industries SECT. 1
ILLUSTRATED HOW TO USE PARTS CATALOG
PARTS CATALOG PAGE -

5. NHA (Next Higher Assembly) and DETAILS - Section and
Figure reference catalog location indicates where the
installation or assembly is listed under NHA and where
illustrated for more detailed breakdown.

6. UNIT PER ASSEMBLY - Entries are as follows:

1) "REF" indicates the item is listed previously in
the NHA and then again in this figure.

2) "AR" indicates the part is used in a quantity
"As Required." )

3) A number entry indicates the quantity of the
part used in its next higher application.

oFvV
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PARTS

ILLUSTRATED
PARTS CATALOG

HOW TO ORDER PARTS

SECT. 1

PAGE 8

Mark Indusiries
ILLUSTRATLO
PARTS CATALOC

ACRIAL CONTROL BOX, FOOT SMITCH
ANO PLATFORR INSTALLATION (30 ¢ I 4

}
{COnTINUED

PARTS

PAGE 2

"lMark Industries
ILLUSTRATCD

PARTS CATALOC

ster.2 'I
Fle. ? mm———

AFZRAL CONTROL BOX, FOOT SWITCN
ARCSPLATFORN TNSTALLATION (JO ¢ 1 Q)

(CONTINUED N

vuit
17CN PART EURBCR OESCRIPTION [I1]
1234567 ASSY
-1 20044 ASSEMBLY, Filral REF
© (See Sect. 2, Fig. 1 for NHA}
2 23695 MELDMENT, PLATFORM §°
3 23707 LASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. ) for ODetafils)
4 60309 JSCREW, CaAP AR
{attacning part)
H 61239 ayT, Lock AR
{attaching part)
¢ 65910 .B0LT, SwAP OPCN ETYC 4
2 1 238 .TIE, cantt ’
] 120927 LCONTAINER, PLASTIC 1
1] 65042 LCAP, ANTI=-ROLL 2
10 16629 MARODOOK, OPERATION SAFETY 1
n 65067 LCLARP, unPCO 2
12 60214 .SCREW, Car 2
(attaching part)
3 1 [2L1 1] LMASHER, FLAT 2
{attacning part)
61239 T, Lock 2
. e _{attacning part)
s2202 ] .switew, foor T 1
0te .seagw, car 2
{attaching part)
6340} WASHER, FLAT 2
(attaching part)
23183 LOACKING PLATC DEAGMAN SWITCN
€300 JMASMER, LOCX
{attacning part!}
$37010 .muT, MEI
{attaching part)

= ITLn w01

ILLUSTRATLD

REY.
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“ﬂ; Mark Industries SECT. 1
ILLUSTRATED HOW TO ORDER PARTS
PARTS CATALOG PAGE o

1. PART NUMBER

STEP 1. Locate Section and Figure number within the
table of contents and each Section page.

STEP 2. Match your required part with the illustration

page.

STEP 3. Refer to the item number on the detail part

1ist page.

STEP 4. Part number is located in the part number
column. Order by using that part number.

2. TO ORDER:

By Phone: Service Department

(800) 448-MARK
or

(714) 879-MARK
By Fax: (714) 879-8884

By Mail: Attention Service Department
MARK INDUSTRIES

Post Office Box 2255
Brea, California 92622

MARK INDUSTRIES
P.O. Box 2285

Brea, California 92622
/ 205 South Puente Street, Brea, California 92621

(714)879-6275, FAX (714)879-8885

REY.
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_Wm Mark Industries SECT.
ILLUSTRATED FINAL ASSEMBLY (80C 4X4) (80C & 100C 6X4)

PARTS CATALOG

SECTION 2 CONTAINS:

FIG. NO. TITLE
1 FINAL ASSEMBLY (80C 4X4)
1A FINAL ASSEMBLY (80C 6X4)
1B FINAL ASSEMBLY (100C 6X4)
2 DECAL SET (80C 4Xx4)
2A DECAL SET (80C 6X4)
2B DECAL SET (100C 6X4)
3 AERIAL CONTROL BOX ASSEMBLY (ALL MODELS)
3A AERIAL CONTROL BOX MULTI-AXIS CONTROL
3B AERIAL CONTROL BOX MULTI-AXIS CONTROL
3C AERIAL CONTROL BOX SINGLE-AXIS CONTROL

SHEET METAL KIT (ALL MODELS)
HYDRAULIC HOSE DIAGRAM (80C 4X4)
5A HYDRAULIC HOSE DIAGRAM (80C 6X4)
5B HYDRAULIC HOSE DIAGRAM (100C 6X4)
SLIDE BAR ASSEMBLY (ALL MODELS)
FOOT SWITCH ASSEMBLY (ALL MODELS)
PLATFORM ROTATOR ASSEMBLY (ALL MODELS)
8A PLATFORM ROTATOR (ALL MODELS)

RFY
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ILLUSTRATED FINAL ASSEMBLY (80C 4X4) FIG. 1
PARTS CATALOG PAGE 1
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PAGE 2

FINAL ASSEMBLY (80C 4X4)
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FINAL ASSEMBLY (80C 4X4)
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FIG. 1
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SECT. 2

'LLUSTRATED FINAL ASSEMBLY (80C 4X4) FIG 1
PARTS CATALOG PAGE 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20047 ASSEMBLY, FINAL REF
-2 67802 .SET, DECAL 1
(See Sect. 2, Fig. 2 for Details)
3 24118 .ASSEMBLY, AERIAL CONTROL BOX 1
: (See Sect. 2, Fig. 3 for Details)
4 60325 .SCREW, CAP 4
5 63403 .WASHER, FLAT 4
6 63319 .WASHER, LOCK 4
7 22009 .KIT, SHEET METAL 1
(See Sect. 2, Fig. 4 for Details)
8 61902 .SCREW, CAP 54
9 63401 .WASHER, FLAT 34
10 60711 .NUT, WITH NYLON INSERT 24
-11 24650 .DIAGRAM, HYDRAULIC HOSE 1
(See Sect. 2, Fig. 5 for Details)
-12 24443 .SCHEMATIC, ELECTRICAL 1
(See Schematic Section)
-13 . 24279 .SCHEMATIC, HYDRAULIC 1
(See Schematic Section)
14 24088 .ASSEMBLY, SLIDE BAR 1
(See Sect. 2, Fig. 6 for Details)
15 24150 .WELDMENT, PLATFORM (6 FT.) 1
-16 16268 .CLAMP, HOSE 4
17 60515 .SCREW, CAP 4
18 61302 .NUT, HEX 4
19 23980 .ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1 for Details)
20 21334 .PIN, LEVELING CYLINDER TO BOOM 2
21 © 22053 .PIN, BOOM PIVOT 2
22 25360 .TUBE, ROUND 1
| §




T'WH Mark Industries SecT. o
W™ TLLUSTRATED FINAL ASSEMBLY (80C 4X4) FIE. 1
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
23 60607 .SCREW, CAP 2
24 2594 .ELBOW, SWIVEL 2
25 . 2568-35 .HOSE, HYDRAULIC 1
26 2562 .FITTING, STRAIGHT SWIVEL 2
27 24477 .ASSEMBLY, TURRET 1
(See Sect. 4, Fig. 1 for Details)
28 24136 .ASSEMBLY, BOOM 1
(See Sect. 5, Fig. 1 for Details)
29 60309 .SCREW, CAP 2
30 65842 .CAP, ANTI-ROLL 2
31 63401 .WASHER, FLAT 2
32 61239 .NUT, LOCK 2
33 65867 .CLAMP ' 2
34 16629 . HANDBOOK, OPERATION SAFETY 1
35 130927 .CONTAINER, PLASTIC 1
36 20480 .ASSEMBLY, FOOT SWITCH 1
(See Sect. 2, Fig. 7 for Details)
37 | 60346 .SCREW, CAP 2
38 22742 .PLATE, DEADMAN SWITCH BACKING 2
39 63402 .WASHER, FLAT 2
40 63302 .WASHER, LOCK 2
41 60702 .NUT, HEX 2
42 24444 .ASSEMBLY, PLATFORM ROTATOR 1
(See Sect. 2, Fig. 8 for Details)
43 61305 .NUT, LOCK 4
44 63415 .WASHER, FLAT 1
45’ 63305 .WASHER, LOCK 1
46 60516 .SCREW, CAP 1




fark Industries SECT. 2
LLUSTRATED FINAL ASSEMBLY (80C 4X4) FIG. 1
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION 3#&5
1234567 ASSY.
47 63415 .WASHER, FLAT 4
48 60540 .SCREW, CAP 2
49 24171 .WELDMENT, PLATFORM ROTATION FORK 1
-50 65321-42 .SLEEVE, PLASTIC COIL 1
51 60513 .SCREW, CAP 2
52 20552 .BUMPER, PLATFORM 1
53 63403 .WASHER, FLAT 2
54 60307 .SCREW, CAP 2
55 60607 .SCREW, CAP 2
56 20457 .PIN, BOOM TO ROTATION FORK 1
57 20261 .PIN, SLAVE CYLINDER TO ROTATION FORK 1
-58 16609 .PAINT, BLUE 1 GAL
59 24382 .COVER, BOOM 1
60 60607 .SCREW, CAP 4
61 63319 .WASHER, LOCK 4
62 60325 .SCREW, CAP 4
63 63319 .WASHER, LOCK 4
64 24921 .COVER, REAR 1
65 22047 .PIN, LIFT CYLINDER TO BOOM 1
66 61813 .SCREW, CAP 2
67 60609 .SCREW, CAP 36
-68 16608 .PAINT, SPRAYLAT WHITE 10 GAL ]
-69 65112 .PAINT, TANK WHITE 1% GAL.
-70 65114 .GASOLINE 5 GAL.
-71 " 65116 .OIL, HYDRAULIC b0 GAL
| |
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ILLUSTRATED FINAL ASSEMBLY (80C 6X4) FIG. 1A

PARTS CATALOG PAGE 1
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FINAL ASSEMBLY (80C 6X4)
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SECT. 2
FINAL ASSEMBLY (80C 6X4)
ILLUSTRATED ( FIG. 1A
PARTS CATALOG | JPAGE 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20063 ASSEMBLY, FINAL REF
-2 67803 .SET, DECAL 1
(See Sect. 2, Fig. 2A for Details)
3 24118 .ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 3 for Details)
4 60325 .SCREW, CAP 4
5 63403 .WASHER, FLAT 4
6 63319 .WASHER, LOCK 4
7 22009 .KIT, SHEET METAL 1
(See Sect. 2, Fig. 4 for Details)
8 61902 .SCREW, CAP 54
9 63401 .WASHER, FLAT 34
10 60711 .NUT, WITH NYLON INSERT 24
-11 SKP-0817~-KTC .DIAGRAM, HYDRAULIC HOSE 1
(See Sect. 2, Fig. 5A for Details)
-12 24443 .SCHEMATIC, ELECTRICAL 1
(See Schematic Section)
~-13 .SCHEMATIC, HYDRAULIC 1
(See Schematic Section)
14 | 24088 .ASSEMBLY, SLIDE BAR 1
(See Sect. 2, Fig. 6 for Details)
15 24150 .WELDMENT, PLATFORM (6 FT.) 1
-16 16268 .CLAMP, HOSE 4
17 60515 .SCREW, CAP 4
18 61302 .NUT, HEX 4
19 22118 .ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1A for Details)
20 21334 .PIN, LEVELING CYLINDER TO BOOM 2
21 22053 .PIN, BOOM PIVOT 2
22 25360 .TUBE, ROUND 1




Mark Industries

TLLUSTRATED FINAL ASSEMBLY (80C 6X4) :EgTiﬁ
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION qﬁﬁg
1234567 ASSY.
23 60607 .SCREW, CAP 2
24 2594 .ELBOW, SWIVEL 2
25 2568-35 .HOSE, HYDRAULIC 1
26 2562 .FITTING, STRAIGHT SWIVEL 2
27 24477 .ASSEMBLY, TURRET 1
(See Sect. 4, Fig. 1 for Details)
28 24136 .ASSEMBLY, BOOM 1
(See Sect. 5, Fig. 1 for Details)
29 60325 .SCREW, CAP 2
30 65842 .CAP, ANTI-ROLL 2
31 63401 .WASHER, FLAT 2
32 61239 .NUT, LOCK 2
33 65867 .CLAMP 2
34 17409 .HANDBOOK, OPERATION SAFETY 1
35 130927 .CONTAINER, PLASTIC 1
36 20480 .ASSEMBLY, FOOT SWITCH 1
(See Sect. 2, Fig. 7 for Details)
37 60346 .SCREW, CAP 2
38 22742 .PLATE, DEADMAN SWITCH BACKING 2
39 63402 .WASHER, FLAT 2
40 63302 .WASHER, LOCK 2
41 60702 .NUT, HEX 2
42 24444 .ASSEMBLY, PLATFORM ROTATOR 1
(See Sect. 2, Fig. 8 for Details)
43 61305 .NUT, LOCK 4
44 23565 .WASHER, FLAT 1
45 , 63305 .WASHER, LOCK 1
46 60516 .SCREW, CAP 1




il

Mark Industries

TLLUSTRATED FINAL ASSEMBLY (80C 6X4) :ingz
PARTS CATALOG IPAGE 7
ITEM PART NUMBER DESCRIPTION ﬂ#ﬁJ
1234567 ASSY.
47 63415 .WASHER, FLAT 4
48 60540 .SCREW, CAP 2
49 24171 .WELDMENT, PLATFORM ROTATION FORK 1
-50 65321-42 .SLEEVE, PLASTIC COIL 1
51 60513 .SCREW, CAP 2
52 20552 .BUMPER, PLATFORM 1
53 63403 .WASHER, FLAT 2
54 60307 .SCREW, CAP 2
55 60607 .SCREW, CAP 2
56 20457 .PIN, BOOM TO ROTATION FORK 1
57 20261 .PIN, SLAVE CYLINDER TO ROTATION FORK 1
-58 16609 .PAINT, BLUE 1 GAL.
59 24382 .COVER, BOOM 1
60 60325 .SCREW, CAP 4
61 63319 .WASHER, LOCK 4
62 60325 .SCREW, CAP 4
63 63319 .WASHER, LOCK 4
64 22098 .COVER, REAR 1
65 22047 .PIN, LIFT CYLINDER TO BOOM 1
66 60607 .SCREW, CAP 2
67 60609 .SCREW, CAP 36
-68 16608 .PAINT, SPRAYLAT WHITE 10 GAL.
-69 65112 .PAINT, TANK WHITE 1% GAL.
. =70 65114 .GASOLINE (REGULAR) 5 GAL.
f -71 65116 .0IL, HYDRAULIC 60 GAL.
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SECT. 2
ILLUSTRATED FINAL ASSEMBLY (100C 6X4) FIG. 1B
PARTS CATALOG 'PAGE 6
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20062 ASSEMBLY, FINAL REF
-2 67804 .SET, DECAL 1
(See Sect. 2, Fig. 2B for Details)
3 24118 .ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 3 for Details)
4 60325 .SCREW, CAP 4
5 63403 .WASHER, FLAT 4
6 63319 .WASHER, LOCK 4
7 22009 .KIT, SHEET METAL 1
(See Sect. 2, Fig. 4 for Details)
8 61902 .SCREW, CAP 54
9 63401 .WASHER, FLAT 34
10 60711 .NUT, WITH NYLON INSERT 24
-11 24616 .DIAGRAM, HYDRAULIC HOSE 1
(See Sect. 2, Fig. 5B for Details)
-12 24302 .SCHEMATIC, ELECTRICAL 1
(See Schematic Section)
-13 24301 .SCHEMATIC, HYDRAULIC 1
(See Schematic Section)
14 24088 .ASSEMBLY, SLIDE BAR 1
(See Sect. 2, Fig. 6 for Details)
15 24150 .WELDMENT, PLATFORM (6 FT.) 1
-16 16268 .CLAMP, HOSE 4
17 60515 .SCREW, CAP 4
18 61302 .NUT, HEX 4
19 24499 .ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1B for Details)
20 21334 .PIN, LEVELING CYLINDER TO BOOM 2
21 23456 .PIN, BOOM PIVOT 2
22 28157 .TUBE, ROUND 1

nCiyv
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ILLUSTRATED FINAL ASSEMBLY (100C 6X4) :EETIS
PARTS CATALOG L PAGE 7
ITEM PART NUMBER DESCRIPTION %ﬁﬂg
1234567 ASSY.
23 60607 .SCREW, CAP 2
24 2594 .ELBOW, SWIVEL 2
25 2568-35 .HOSE, HYDRAULIC 1
26 2562 .FITTING, STRAIGHT SWIVEL 2
27 24485 .ASSEMBLY, TURRET 1
(See Sect. 4, Fig. 1A for Details)
28 24310 .ASSEMBLY, BOOM 1
(See Sect. 5, Fig. 1A for Details)
29 60325 .SCREW, CAP 2
30 65842 .CAP, ANTI-ROLL 2
31 63401 .WASHER, FLAT 2
32 61239 .NUT, LOCK 2
33 65867 . CLAMP 2
34 16629 .HANDBOOK, OPERATION SAFETY 1
35 130927 .CONTAINER, PLASTIC 1l
36 20480 .ASSEMBLY, FOOT SWITCH 1
(See Sect. 2, Fig. 7 for Details)
37 60346 .SCREW, CAP 2
38 22742 .PLATE, DEADMAN SWITCH BACKING 2
39 63402 .WASHER, FLAT 2
40 63302 .WASHER, LOCK 2
41 60702 .NUT, HEX 2
42 24444 .ASSEMBLY, PLATFORM ROTATOR 1
(See Sect. 2, Fig. 8 for Details)
43 61305 .NUT, LOCK 4
44 23565 .WASHER, FLAT 1
45 . 63305 .WASHER, LOCK 1
46 60516 .SCREW, CAP 1
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mw MIQIK LIIUUSIIeS SECT. 2
ILLUSTRATED FINAL ASSEMBLY (100C 6X4) Fl6. 1B
PARTS CATALOG PAGE 8
ITEM PART NUMBER DESCRIPTION %#ﬁg
1234567 ASSY
47 63415 .WASHER, FLAT 4
48 60540 .SCREW, CAP 2
49 24171 .WELDMENT, PLATFORM ROTATION FORK 1
-50 65321-42 .SLEEVE, PLASTIC COIL 1
51 60513 .SCREW, CAP 2
52 20552 .BUMPER, PLATFORM 1
53 63403 .WASHER, FLAT 2
54 60307 .SCREW, CAP 2
55 60607 .SCREW, CAP 2
56 20457 .PIN, BOOM TO ROTATION FORK 1
57 20261 .PIN, SLAVE CYLINDER TO ROTATION FORK 1
-58 16609 .PAINT, BLUE 1 GAL/
59 24393 .COVER, BOOM 1
60 60325 .SCREW, CAP 4
61 63319 .WASHER, LOCK 4
62 60325 .SCREW, CAP 4
63 63319 .WASHER, LOCK 4
64 22098 .COVER, REAR 1
65 24364 .PIN, LIFT CYLINDER TO BOOM 1
66 60607 .SCREW, CAP 2
67 60609 .SCREW, CAP 36
68 80015-06 .ELBOW, SWIVEL NUT 6
69 80042-06 . UNION 4
70 16268 .CLAMP, HOSE 4
71 61239 .NUT, LOCK 4
72 63301 .WASHER, LOCK 4
RFV - TTEM NMNAT TI111HQTDATEN



VIAIK 1nausiries SECT. 2

[LLUSTRATED FINAL ASSEMBLY (100C 6X4) FIG. 1B
PARTS CATALOG PAGE 9
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
73 70468 .SWITCH, LIMIT 1
74 62704 .SCREW, SLOTTED MACHINE 2
75 63313 .WASHER, LOCK 2
76 70032 .LEVER, SWITCH 1
77 .SCREW, SET (FURNISHED WITH CAM WELDMENT) 2
78 24615 .WELDMENT, CAM 1
-79 16608 .PAINT, SPRAYLAT WHITE 10 GAL.
-80 65112 .PAINT, TANK WHITE 1% GAL.
-81 65115 .FUEL, DIESEL 5 GAL.

-82 65116 .OIL, HYDRAULIC K0 GAL.
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ILLUSTRATED DECAL SET (80C 4X4) FIG. 2
PARTS CATALOG ' PAGE 2
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A PRODUCT OF MARK INDUSTRIES 4,_30
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33 32 31
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 67802 SET, DECAL REF
(See Sect. 2, Fig. 1 for NHA)
2 2022 .DECAL, LOAD CAPACITY 500 LBS. 2
3 22385 .DECAL, ATTACH SAFETY BELT 1
4 22386 .DECAL, "D" RING ATTACH SAFETY BELT 2
5 130820 .DECAL, OPERATION & SAFETY HANDBOOK 1
6 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
7 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
8 21236 .DECAL, MARKLIFT BOOM 2
9 22117 .DECAL, "80" 2
10 181903 .DECAL, "C" 2
11 22740 .DECAL, "4Xx4" 2

REY.
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W L LUSTRATED DECAL SET (80C 4X4) F16 '2
PARTS CATALOG | IpAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
12 2003 .DECAL, BATTERY 1
13 182709 .DECAL, DIRECTIONAL ARROW 1
14 182710 .DECAL, DIRECTIONAL ARROW 1
15 22175 .DECAL, CAUTION MONOFILLED TIRES ONLY 4
16 20412 .BLUE STRIP ROUND ENDS 1
(% REQUIRED EACH SIDE)

17 20508 .DECAL, TRANSPORTATION 2
18 2020 .DECAL, GASOLINE 2
(ONE ON GAS TANK)

19 2017 .DECAL, HYDRAULIC SYSTEM 2

(ONE ON HYDRAULIC TANK)
20 20411 .DECAL, BLUE STRIP SQUARE ENDS 6
(3 REQUIRED EACH SIDE)
21 20495 .DECAL, EMERGENCY GROUND CONTROLS 1
22 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
23 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
24 20860 .DECAL, GENERAL CHECKOUT & OPERATION 1
INSTRUCTIONS
25 20419 .DECAL, DANGER KEEP CLEAR 2
26 21235 .DECAL, EMERGENCY DESCENT 1
27 21237 .DECAL, GREASE FITTING 3
28 20409 .DECAL, MARKLIFT PEDESTAL 1
29 20410 .DECAL, MARK INDUSTRIES LOGO 1
30 20419 .DECAL, DANGER KEEP CLEAR 1
31 182710 .DECAL, DIRECTIONAL ARROW 1
32 20896 .DECAL, BRAKE 1
33 182709 .DECAL., DIRECTIONAL ARROW 1
34 20661 .DECAL PLATE, ANSI-A92 1




Aark Industries

SECT. 2
[LLUSTRATED DECAL SET (80C 4X4) FIG. 2
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
35 63653 .RIVET, POP 12
36 20662 .DECAL, PLATE, PATENT NUMBERS 1
37 20660 .NAMEPLATE, I.D. 1l




o~ PARTS

Mark Industries coc exa, SECT. o
WS TLLUSTRATED PECAL SET ( FIG. 22
PARTS CATALOG PAGE 1

REY.



PAKID

ﬁ Mark Industries SECT. 2
ILLUSTRATED DECAL SET (80C 6X4) FIG.2a
PARTS CATALOG PAGE 2
— 0 3
e
Kv \\—/
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY
-1 67803 SET, DECAL REF
(See Sect. 2, Fig. 1A for NHA)
2 . 2022 .DECAL, LOAD CAPACITY 500 LBS. 2
3 22385 .DECAL, ATTACH SAFETY BELT 1
4 22386 .DECAIL, "D" RING ATTACH SAFETY BELT 2
5 130820 .DECAL, OPERATION & SAFETY HANDBOOK 1
6 24496 .DECAL, REACH GRAPH 1
7 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
8 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
9 21236 .DECAL, MARKLIFT BOOM 2
10 22117 .DECAL, "80" 2
11 181903 .DECAL, "C" 2
12 22739 .DECAL, "6X4" 2

REY.



e ] TP e
‘i}imm ﬁ?ﬂtﬁ;ﬂ?&snles DECAL SET (80C 6X4) SECT. 2
FIG. 2A
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION Qﬂﬁg
1234567 ASSY.
13 2003 .DECAL, BATTERY 1
14 182709 .DECAL, DIRECTIONAL ARROW 1
15 182710 .DECAL, DIRECTIONAL ARROW 1
16 22175 .DECAL, CAUTION MONOFILLED TIRES ONLY 6
17 20412 .BLUE STRIP ROUND ENDS 1
(% REQUIRED EACH SIDE)
18 20508 .DECAL, TRANSPORTATION 2
19 2017 .DECAL, HYDRAULIC SYSTEM 2
(ONE ON HYDRAULIC TANK)
20 2020 .DECAL, GASOLINE 2
(ONE ON GAS TANK)
21 20411 .DECAL, BLUE STRIP SQUARE ENDS 6
(3 REQUIRED EACH SIDE)
22 24496 .DECAL, REACH GRAPH 1
23 20495 .DECAL, EMERGENCY GROUND CONTROLS 1
24 20419 .DECAL, DANGER KEEP CLEAR 3
25 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
26 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
27 20860 .DECAL, GENERAL CHECKOUT & OPERATION 1
INSTRUCTIONS
28 21235 .DECAL, EMERGENCY DESCENT 1
29 21237 .DECAL, GREASE FITTING 3
30 20410 .DECAL, MARK INDUSTRIES LOGO 1
31 20409 .DECAL, MARK PEDESTAL 1
32 20419 .DECAL, DANGER KEEP CLEAR 1
33 182710 .DECAL, DIRECTIONAL ARROW 1
34 20896 .DECAL, BRAKE 1
35 182709 .DECAL, DIRECTIONAL ARROW 1




viark Industries

Isect. 2

ILLUSTRATED DECAL SET (80C 6X4) FIG. 22
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION ﬂﬂﬂg
1234567 ASSY.
36 20661 .DECAL PLATE, ANSI-A92 1
37 63653 .RIVET, POP 12
38 20662 .DECAL PLATE, PATENT NUMBERS 1
39 20660 .NAMEPLATE, I.D. 1




Mark Industries

ILLUSTRATED
PARTS CATALOG

DECAL SET (100C 6X4)

PARTS

SECT. 2
FIG.2B
PAGE 1

REY.



PARTS

| Mark Industries SECT. 2
ILLUSTRATED DECAIL. SET (100C 6X4) FIG. 2B
PARTS CATALOG PAGE 2
— 03
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
-1 67804 SET, DECAL REF
(See Sect. 2, Fig. 1 for NHA)
2 . 2022 .DECAL, LOAD CAPACITY 500 LBS. 2
3 22385 .DECAL, ATTACH SAFETY BELT 1
4 22386 .DECAL, "D" RING ATTACH SAFETY BELT 2
5 130820 .DECAL, OPERATION & SAFETY HANDBOOK 1
6 24496 .DECAL, REACH GRAPH 1l
7 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
8 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
9 21236 .DECAL, MARKLIFT BOOM 2
10 22910 .DECAL, "1l00" 2
11 181903 .DECAL, "C" 2
12 22739 .DECAL, "6X4" 2

REY.



“m mm" AVENGS i 88 SVAMET B AN oD

SECT. 2

ILLUSTRATED DECAL SET (100C 6X4) Fl6. o8
PARTS CATALOG : PAGE 3
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
13 2003 .DECAL, BATTERY 1
14 182709 .DECAL, DIRECTIONAL ARROW 1
15 182710 .DECAL, DIRECTIONAL ARROW 1
16 22175 .DECAL, CAUTION MONOFILLED TIRES ONLY 6
17 20412 .BLUE STRIP ROUND ENDS 1
(% REQUIRED EACH SIDE)
18 20508 .DECAL, TRANSPORTATION 2
19 2017 .DECAL, HYDRAULIC SYSTEM 2
(ONE ON HYDRAULIC TANK)
20 2033 .DECAL, DIESEL FUEL ONLY 2
21 20411 .DECAL, BLUE STRIP SQUARE ENDS 6
(3 REQUIRED EACH SIDE)
22 24496 .DECAL, REACH GRAPH 1
23 20495 .DECAL, EMERGENCY GROUND CONTROLS 1
24 20419 .DECAL, DANGER KEEP CLEAR 3
25 181102 .DECAL, DANGER DO NOT OPERATE UNLESS 1
26 181103 .DECAL, DANGER OBEY THE FOLLOWING 1
27 20860 .DECAL, GENERAL CHECKOUT & OPERATION 1
INSTRUCTIONS
28 21235 .DECAL, EMERGENCY DESCENT 1
29 21237 .DECAL, GREASE FITTING 3
30 20410 .DECAL, MARK INDUSTRIES LOGO 1
31 20409 .DECAL, MARK PEDESTAL 1
32 20419 .DECAL, DANGER KEEP CLEAR 1
33 182710 .DECAL, DIRECTIONAL ARROW 1
34 20896 .DECAL, BRAKE 1
35 182709 .DECAL, DIRECTIONAL ARROW 1
36 20661 .DECAL PLATE, ANSI-A92 1




IJIK 1INausiries

SECT. 2
LLUSTRATED DECAL SET (100C 6X4) FIG. 2B
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
37 63653 .RIVET, POP 12
38 20662 .DECAL PLATE, PATENT NUMBERS 1
39 20660 .NAMEPLATE, I.D. 1
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N

PARTS

!’Mark Industries SECT. 2
ILLUSTRATED AERIAL CONTROL BOX ASSEMBLY (ALL MODELS) FIe. 3
PARTS CATALOG ' PAGE 3
ITEM PART NUMBER DESCRIPTION %ﬂﬂg
1234567 ASSY.
-1 24118 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 2,_Fig. l, 1A or 1B for NHA)
2 182707 .DECAL, AERIAL CONTROL BOX 1
3 182103 .DECAL, OPERATING INSTRUCTIONS 1
4 70457 .CONTROL, MULTI-AXIS 1
(See Sect. 2, Fig. 3A for Details)
5 70291 .SWITCH, TOGGLE 1
6 20884 .GUARD, SWITCH 3
7 20805 .BUZZER, ALARM 1
8 70407 .GUARD, SWITCH 1
9 4021 .SWITCH, TOGGLE 1
10 70455 .CONTROL, MULTI-AXIS 1
(See Sect. 2, Fig. 3B for Details)
11 70313 .SWITCH, TOGGLE 2
12 20481 .SWITCH, TOGGLE 2
13 70453 .CONTROL, SINGLE AXIS 1
(See Sect. 2, Fig. 3C for Details)
l4u 70405 .SWITCH, ANTI-RESTART IGNITION 1
15 4011 .SWITCH, PUSH BUTTON 1
16 70392 .COVER, RECEPTACLE 1
17 70391 .RECEPTACLE, G.F.C.TI. 1
18 16215 .RELIEF, STRAIN 1
19 16005 .NUT, LOCK 1
20 2806 .REFIEF, STRAIN 1
21 2808 .NUT, LOCK 1
22 24122 .PLATE, BACK 1
23 24121 .BRACKET, RIGHT SIDE MOUNTING 1
24 24120 .BRACKET, LEFT SIDE MOUNTING 1
nras O TTCM OMAOT O THINIISCSTDATC N




mMark Industries ERIA | :ggf ,

ILLUSTRATED L CONTROL BOX ASSEMBLY (ALL MODELS) Fle. 3

PARTS CATALOG PAGE 4

ITEM PART NUMBER DESCRIPTION %ﬂig
1234567 ASSY.

25 60701 .NUT, HEX 7
26 63301 .WASHER, LOCK 7
27 24123 .WELDMENT, COVER 1
28 24119 .BOX, AERIAL CONTROL 1
29 2859 .TONGUE, RING 25
30 70406 .SPRING, SPADE 17
31 117-E .TERMINAL, PUSH IN 2
32 16214 .MOUNTS 5
33 4045 .DIODE 1
34 24127 .ASSEMBLY, TERMINAL BLOCK 1
35 63401 .WASHER, FLAT 2
36 63301 .WASHER, LOCK 2
37 60701 .NUT, HEX 2
38 70394 .CONNECTOR, TWIST-ON WIRE 2
39 256 .TIE, CABLE 50
40 160015 .EXTRUSION, NEOPRENE BLACK 4

L e e e & e g g



~ PARTS

ndustries
W Mark Indus AERIAL CONTROL BOX MULTI-AXIS CONTROL SECT. 2
TLLUSTRATED (LIFT/LOWER AND TURRET ROTATION) FIG.73a
PARTS CATALOG PAGE 1

REY.



WMMark Industries EQEIS ,
TLLUSTRATED AERTAL CONTROL BOX MULTI-AXIS CONTROL Flc. 3a
PARTS CATALOG PAGE 2
ITEM | PART NUMBER DESCRIPTION UPNEIR-r
1234567 ASSY.
-1 70457 CONTROL, MULTI-AXIS REF
(See Sect. 2, Fig. 3 for NHA)
2 .KNOB 1
3 67482 .BOOT 1
4 67483 .CLAMP, BOOT 1
5 67481 .GASKET, MOUNTING 1
6 67491 .ASSEMBLY, POTENTIOMETER 1
7 67484 .GEAR, CAM 2
8 67485 .GEAR, SLAVE 2
9 67486 .SWITCH, MICRO 4
10 67490 .BOARD, CIRCUIT 2
11 67487 .BRACKET, AUXILIARY CONTACT 2
RFV - TTEM NOT T1!USTRATED



L]
@m Mark Industries AERTAL CONTR
OL BOX MULTI-AXIS CONTROL

PARTS CATALOG

REY.



PARTS

mMark Industries SECT. 2
ILLUSTRATED AERIAL CONTROL BOX MULTI-AXIS CONTROL FIG. 3B
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %ﬂig
1234567 ASSY.
-1 70455 CONTROL, MULTI-AXIS REF
(See Sect. 2, Fig. 3 for NHA)
2 .KNOB 1
3 67482 .BOOT 1
4 67483 .CLAMP, BOOT 1
5 67481 .GASKET, MOUNTING 1
6 67491 .ASSEMBLY, POTENTIOMETER 1
7 67484 .GEAR,CAM 1
8 67485 .GEAR, SLAVE 1
9 67486 .SWITCH, MICRO 5
10 67490 .BOARD, CIRCUIT 1
11 67487 .BRACKET, AUXILIARY CONTACT 1




PARTS

rk Industries
—---mmmm Mark Indu AERIAL CONTROL BOX SINGLE-AXIS CONTROL SECT. 2
ILLUSTRATED (EXTEND/RETRACT) FIG. 3C
PARTS CATALOG PAGE 1
4
f

w

AERIAL CONTROL
BOX (REF.)

REY.



PARTS

mMark Industries SECT. 2
ILLUSTRATED AERIAL CONTROL BOX SINGLE-AXIS CONTROL FIG. 30
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %H%J
1234567 ASSY.
-1 70453 CONTROL, SINGLE AXIS REF
(See Sect. 2, Fig. 3 for NHA)
2 67499 .CAP, UPPER 1
3 67498 .SPRING, HANDLE 1
4 67497 .RING, RETAINING 1
5 67488 .HANDLE, LOWER 1
6 67496 .BOOT 1
7 67495 .CLAMP, BOOT 1
8 67493 .GASKET 1
9 67492 .POTENTIOMETER, CIRCUIT BOARD 1
10 67486 .SWITCH, MICRO 2
11 67494 .TUBE, MECHANICAL INTERILOCK 1




= PARTS

fain Mark Industries SECT. 2

A1 e SHEET KIT (ALL MODELS

W LUSTRATED METAL ( ) F1G. 4
PARTS CATALOG PAGE 1

REY.



M Mark Industries PARTS
MM ILLUSTRATED SHEET METAL KIT (ALL MODELS) ing' j
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION ER
1234567 ASSY.
-1 22009 KIT, SHEET METAL REF
(See Sect. 2, Fig. 1, 1A or 1B for NHA)
2 22336 .RAIL, FRAME (LEFT) 1
3 22337 .RAIL, FRAME (RIGHT) 1
4 22338 .SUPPORT, MID (LEFT) 1
5 22339 .SUPPORT, MID (RIGHT) 1
6 22340 .SUPPORT, FRONT (LEFT) 1
7 22341 .SUPPORT, FRONT (RIGHT) 1
8 22342 .COVER, NOSE (LEFT) 1
9 22343 .COVER, NOSE (RIGHT) 1
10 22344 .COVER, MID (LEFT) 1
11 22345 .COVER, MID (RIGHT) 1
12 22346 .COVER, TOP (LEFT) 1
13 22347 .COVER, TOP (RIGHT) 1
14 22348 .DOOR, REAR (LEFT) 1
15 22349 .DOOR, REAR (RIGHT) . 1
16 "~ 22350 .DOOR, FRONT (LEFT) 1
17 22351 .DOOR, FRONT (RIGHT) 1
18 22352 . SCREEN 1

orv

- ITFM NOT TI1LLUSTRATED
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HYDRAULIC HOSE DIAGRAM (80C 4X4)

S1yvd

KIT

A30

13215-06-0554-5°

ASSEMBLY ,HOSE.

A29

13213-12-0450

3

A28

13215-12-0510-5°

A27

13213-06-04390
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13213-04-0520
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13210-12-0030

A24

13210-06-0204

A23

13210-04-0204

A22

13210-12-0200

A2

13212-12-0580

A20

13210-06-0100

A19

13210-04-0104

Al8

13210-12-0680

A7

13213-12-0750

AlB

13213-12-0340

AlS

13210-04-068C

Ar4
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Al
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“ m Mark Industries
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PARTS CATALOG
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KIT °A° BaASE.
KIT °8° TURRET,

(104 :C' SAS MODELS oY,

KIT °0° DIESEL MODELS OmLY.

VISCONSIN ENGIME WILL REQUIRE KITS A8,2C.
LISTER & DEUTZ ENGINE WILL REOUIRE KITS A,8.8 0.
EACH TO BE PACKED & SMIPPED SEPARATELY.

TAQ EACM ITEM WITH PART NUMBER

EXAMPLE, 13213-12-0230.

TAS EACHM KIT WITH DRAV
EXAMPLE, 24650 a/C
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HYDRAULIC HOSE DIAGRAM (80C

4X4)

LIFT EXTEND

wYDRAW 1€
1 —_— el noT0R
' E.é}/ Q: )
3 ROTART AANIFOLD
33
i -
1 | 02 |13205-20-0590 | ASSEMBLY , MOSE .
KIT “o0°
! 01 11321 3-06-1000
1 | €2 113205-20-0540
Kir ‘¢
1 €1 113210-04-1060

5"

KIT

PARTS

SECT. 2
FIG. 5
PAGE 2

1§ 840113213-08-0940 ‘

1 | 839]13212-00-0950 | ASSEMBLY ,HOSE.

1 1838]13213-04-0150 | ASSEMBLY , HCSE

1 | 837|13213-04-0060

1 } 836]13213-04-1000

2 | 83s|13213-04-0210

1 | 834]13210~04-0200

1 | 83313213-06-1450

1 | 832{13210-04-0140 |

1 | B31{13213-04-1240

1 | B30)13213-04-1220

1 | 829]12213-04-0200

1 | B28§13213-06-C210

2 | 827113213-04-0230

1 | 8B26§13213-04-0260

} | 825{13213-12-0282
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1 | 823]13210-16-0600
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1§ 821{13213-04-125C

1 | 820]13213-06-0320
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1 | B14|13213-04-0160

1 1 813113212-12-0290

4 | 812|13213-12-0230

1 | 811113212-06-0280

1 1810]13210-06~1300] .

! 89 |13210~04-1300

1 88 {13210-16-0290

1 87 |13210-08-1180

4 86 |13211-04-0150

1 85 113210-04-1150

1 B84 113213-06-1300

1 | 83)13212-08-1250

1 82 |13213-08-1160

13210-06-06850 | ASSEMB Y  MOSE .

24650



L] PARTS

| __mmmhﬂm’k Industries HYDRAULIC HOSE DIAGRAM (80C 6X4) SECT. 2
TLLUSTRATED (TO BE FURNISHED WHEN AVAILABLE) F1G. 5a
PARTS CATALOG _ PAGE 1
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2. TAQ EACM ITEM WITH PART NPBER o ROTARY maxiFoLD
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TAG EACH XIT WITH DRAVING MIDBER/XIT LETTER/REVISION LEVEL o|s )/
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KIT "B

PARTS

SECT. 2
FIG. 5B
PAGE 2
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838

13210-08-0850

838

13210-04-1000

~

83

13213-04-0230

836

13210-04-0110

835

13213-04-1220

ASSEMBLY ,HCSE.

A4

13213-04-1240

ASSEMBLY ,MOSE. | .

A3

13213-04-1000

A2

13213-06-0210

[-X 2]

13213-04-0260

13213-12-0260

13213-16-0600

828

13210-04-0100

13213-04-1200

13210-08-0360

13210-08-0270

BIRINE

13213-08-1160

823

13213-06-0320

822

13213-06-1080

R

13213-08-0290

13212-08-0310

813

13213-08-0270

818

13212-08-0950

817

13213-08-0940

816

13212-12-0260

81s

13213-12-0230

84

13213-06-0200

813

13213-04-0160

812

13213-04-0190

-

13213-08-3120

gio

13210-04-0190

13213-04-13301 .

13210-08-1480

.14

13210-16~0290

13210-08-1180

13211-04-0150

13213-08-1300

13212-08-1250

SlB|R|R|R

13210-06-1540

\

13210-06-0850

ASSEMBLY ,MOSE.

DWG NO.

24616



~ PARTS
—Wm Mark Indusiries SLIDE BAR ASSEMBLY (ALL MODELS) SECT. 2
ILLUSTRATED FIG. 6
PARTS CATALOG PAGE
3
3 4
2
3 ¢
4
5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 24088 ASSEMBLY, SLIDE BAR REF
(See Sect. 2, Fig. 1, 1A or 1B for NHA)
2 24167 .WELDMENT, SLIDE BAR 1
3 61318 .NUT, HEX LOCK 4
4 60703 .NUT, HEX 4
5 160017 .U-BOLT 2

REY.



i

Mark Industries

ILLUSTRATED
PARTS CATALOG

FOOT SWITCH ASSEMBLY (ALL MODELS)
(SINCE MID 1985)

PARTS

SECT. 2
FIG. 7
PAGE 1

REY.



PARTS

I Mark Industries
FOOT SWITCH ASSEMBLY (ALL MODELS) SECT. 2
ILLUSTRATED (SINCE MID 1985) FIG. 7
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20480 ASSEMBLY, FOOT SWITCH REF
(See Sect. 2, Fig. 1, 1A or 1B for NHA)
2 70212 .SWITCH, FOOT (HERCULES) 1
3 66336 . .MICROSWITCH 2
4 . .GASKET 1
5 . .COVER 1
6 . .SCREW 4
7 . .WASHER, STAR 4
8 2531 .RELIEF, STRAIN 1
9 2912 .CABLE, 18 GA/4 CONDUCTOR 6 FT.
10 117C .CONNECTOR, RING 4

REV. - ITEM NOT ILLUSTRATED



PARTS

wa
b Mark Industries . ROTATO ¢ SECT. 2
TLLUSTRATED PLATFORM R ASSEMBL (ALL MODELS) FIG. 8
PARTS CATALOG PAGE 1

1M59 N 12 10
HYD. HOSES | ?r
INSIDE BOOM V1 cCl &
(REF.) g
CHECK <
VALVE 8
‘ &
i .
115 2 11 12 13 10
UNIT
ITEM |~ PART NUMBER DESCRIPTION PER
1234567 ) ASSY.
-1 24444 ASSEMBLY, PLATFORM ROTATOR REF
' (See Sect. 2, Fig. 1, 1A or 1B for NHA)
2 81094 .ROTATOR, PLATFORM 1
(See Sect. 2, Fig. 8A for Details)
3 23197 .BRACKET, CHECK VALVE ’ 1
4 20351 .VALVE, CHECK 1
5 80004~05 .CONNECTOR, STRAIGHT THREAD 2
6 60360 .SCREW, CAP 2
7 , 63302 .WASHER, LOCK 2
8 63402 .WASHER, FLAT 2

REY.



o

PARTS

g ﬂ Mark Industries SECT. 2
'I‘m"' TLLUSTRATED PLATFORM ROTATOR ASSEMBLY (ALL MODELS) fle.
PARTS CATALOG PAGE 2
UNIT
ITEM |  PART NUMBER DESCRIPTION PER
1234567 ASSY.
9 80012-05 .ELBOW, STRAIGHT THREAD 2
10 80012-03 .ELBOW, STRAIGHT THREAD 2
11 2594 .ELBOW, SWIVEL 4
12 2568-0144 .HOSE, HYDRAULIC 2
13 2562 L.FITTING, STRAIGHT SWIVEL HOSE 2

RFYVY

TTFM NOT TI1USTRATED



PARTS

SECT. *
FIG. 87

PAGE -

PLATFORM ROTATOR (ALL MODELS)

Mark Industries

ILLUSTRATED

|

PARTS CATALOG

REV.



ﬁ$i . PARTS
-ﬁ“ﬂﬂ;‘]mm Mark Industries SECT. -

W T LUsTRATED PLATFORM ROTATOR (ALL MODELS) FIG. 82
PARTS CATALOG PAGE :

ITEM PART NUMBER DESCRIPTION Hﬂﬁ:

1234567 ASSY.

-1 81094 ROTATOR, PLATFORM _ REF

(See Sect. 2, Fig. 8 for NHA)

2 .ASSEMBLY, HOUSING 1
3 67764 .ASSEMBLY, SHAFT 1
-4 67766 .SUB-ASSEMBLY, PISTON & SLEEVE 1
5 . .PISTON 1
6 . .SLEEVE 1
7 67767 .WELDMENT, END CAP 1
8 .NUT 1
9 . LOCKNUT 1
10 .CAPSCREW 4
11 . SETSCREW 2
-12 67770 .KIT, SEAL (AFTER ROTATOR S.N. 8307) 1
67214 KIT, SEAL (PRIOR TO ROTATOR S.N. 8307) 1
13 ..SEAL, END CAP (O-RING) 1
14 ..SEAL, EXCLUDER (O-RING) 2
15 ..B/U RING, END CAP 1
16 . .PACKING, ROD (POLYPAK) 2
17 . .PACKING, PISTON (POLYPAK) 2
18 ..PACKING, SHAFT & CAP (POLYPAK) 2
19 ..SEAL, PISTON (O-RING) 1
-20 67771 .KIT, BEARING (AFTER ROTATOR S.N. 8307) 1
67777 KIT, BEARING (PRIOR TO ROTATOR S.N. 8307)] 1
21 . .BEARING 2
22 . .BEARING, THRUST 2
23 .END, CAP FOOT 1

REV. - ITEM NOT ILLUSTRATED



'm Mark Industries

ILLUSTRATED

PARTS CATALOG

CARRIAGE ASSEMBLY (80C 4X4) (80C & 100C 6X4)

PARTS
SECT.

SECTION 3 CONTAINS:

FIG. NO.

1
1A
1B

loa

TITLE

CARRIAGE ASSEMBLY (80C 4X4)

CARRIAGE ASSEMBLY (80C 6X4)

CARRIAGE ASSEMBLY (100C 6X4)

WALKING BEAM ASSEMBLY (80C & 100C 6X4)
WALKING BEAM SUB-ASSEMBLY (80C & 100C 6X4)
FLOW DIVIDER ASSEMBLY (ALL MODELS)
DRIVE/BRAKE VALVE ASSEMBLY (ALL MODELS)
STEERING CYLINDER ASSEMBLY (ALL MODELS)
TIRE & RIM ASSEMBLY (ALL MODELS)

BRAKE ASSEMBLY (ALL MODELS)

TIE ROD ASSEMBLY (80C 4X4 & 100C 6X4)
TIE ROD ASSEMBLY (80C 6X4)

DRIVE MOTOR ASSEMBLY (ALL MODELS)
TORQUE HUB (ALL MODELS)

TORQUE HUB (80C & 100C 6X4)

REY.




PARTS

L)
- —Wm MCIl'k InduStries CARRIAGE ASSEMBLY (80C 4X4) SECT. 3
ILLUSTRATED FIG. 1
PARTS CATALOG PAGE 1

REY.



PARTS
SECT. 3

1

FIG.

PAGE 2

CARRIAGE ASSEMBLY (80C 4X4)

0

Mark Industries

ILLUSTRATED

PARTS CATALOG

REY.
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=

Mark Industries

PARTS

ILLUSTRATED
PARTS CATALOG

CARRIAGE ASSEMBLY (80C 4X4) i‘??i

PAGE 4

REY.




= PARTS

_W’m Mark Industries SECT. 3
g TLLUSTRATED CARRIAGE ASSEMBLY (80C 4X4) fre. 1
PARTS CATALOG PAGE 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 23980 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 23967 .WELDMENT, CARRIAGE 1
3 22579 .ASSEMBLY, FLOW DIVIDER 1
(See Sect. 3, Fig. 3 for Details)
4 60317 .SCREW, CAP 4
5 63303 .WASHER, LOCK 4
6 22501 .ASSEMBLY, DRIVE/BRAKE VALVE 1
(See Sect. 3, Fig. 4 for Details)
7 60356 .SCREW, CAP 2
8 63303 .WASHER, LOCK 2
9 60607 .SCREW, CAP 1
10 22214 .PIN, STEERING CYLINDER 1
11 22212 .ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 5 for Details)
12 .PIN, CLEVIS 1
13 64310 .PIN, COTTER 1
14 22043 .WELDMENT, STEERING ARM 1
15 22045 .PIN, STEERING ARM 1
16 65949 .SCREW, CAP 2
17 64910 .BUSHING, STEERING ARM PIN 2
18 22094 .ASSEMBLY, TIRE & RIM 4
(See Sect. 3, Fig. 6 for Details)
19 23982 .YOKE, LEFT HAND STEERING 1l
20 21906 .BUSHING, FLANGE 2
21 80004~03 .CONNECTOR, STRAIGHT THREAD 4
22 80004-21 .CONNECTOR, STRAIGHT THREAD 2
23 23526 .ASSEMBLY, DRIVE MOTOR 2
(See Sect. 3, Fig. 9 for Details)

REV. - ITEM NOT ILLUSTRATED



PARTS

Mark Industries SECT. 3
TLLUSTRATED CARRIAGE ASSEMBLY (80C 4X4) Fle. 1
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION %&%T
1234567 ASSY.
24 23984 .PIN, KING 4
25 65103 .FITTING, GREASE 4
26 60610 .SCREW, CAP 8
27 23981 .YOKE, RIGHT HAND STEERING 2
28 80004-03 .CONNECTOR, STRAIGHT THREAD 2
29 80012-21 .ELBOW, STRAIGHT THREAD 2
30 60604 .SCREW, CAP 32
31 65117 .NUT, BALL 20
32 21222 .HUB, TORQUE 4
(See Sect. 3, Fig. 10 for Details)
-33 65106 .0IL, GEAR 4 PTS.
34 160002 .SCREW, CAP 16
35 63633 .STUD 8
36 21659 .ASSEMBLY, BRAKE 2
(See Sect. 3, Fig. 7 for Details)
37 63305 .WASHER, LOCK 8
38 . 60705 .NUT, HEX 8
39 80012-21 .ELBOW, STRAIGHT THREAD 4
40 .CONNECTOR, STRAIGHT THREAD 2
41 23526 .ASSEMBLY, DRIVE MOTOR 2
(See Sect. 3, Fig. 9 for Details)
42 80012-13 .ELBOW, STRAIGHT THREAD 4
43 65117 .NUT, BALL 20
44 160002 .SCREW, CAP 16
45 24157 .ASSEMBLY, TIE ROD 2
(See Sect. 3, Fig. 8 for Details)
46 64310 .PIN, COTTER 4
47 16101 .NUT, LOCK 4




)

wm

D[Mc:rk Industries Zégf 3
ILLUSTRATED CARRIAGE ASSEMBLY (80C 4X4) Flo. 1
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
48 63432 .WASHER, FLAT 2
49 80045-08 .TEE, BULKHEAD UNION 1l
50 80045-03 .TEE, BULKHEAD UNION 1
51 80045-05 .TEE, BULKHEAD UNION 1
52 20357 .VALVE, NEEDLE 1
53 66847 .GASKET 6
REV. - ITEM NOT ILLUSTRATED



il Mark Industries

ILLUSTRATED
PARTS CATALOG

CARRIAGE ASSEMBLY (80C 6X4)

PARTS

SECT. 3
FIG. 1A
PAGE 1

REY.




PARTS

L)
—Wm Mark Industries CARRIAGE ASSEMBLY (80C 6X4) SECT. 3
ILLUSTRATED FIG.1Aa
PARTS CATALOG : PAGE 2




PARTS

i Mark Industries CARRIAGE ASSEMBLY (80C 6X4) SECT. 3
B LusTRATED FIG.1a
PARTS CATALOG PAGE 3
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REY.



_fi

Mark Industries

ILLUSTRATED
PARTS CATALOG

CARRIAGE ASSEMBLY (80C 6X4)

PARTS

SECT. 3
FI1G6.1a
PAGE 4

M 32rer

REY.



i

PARTS

Mark Industries SECT. 2
ILLUSTRATED CARRIAGE ASSEMBLY (80C 6X4) Flc. 1a
PARTS CATALOG PAGE 5
ITEM PART NUMBER : DESCRIPTION ﬂ#ﬁg
1234567 ASSY.
-1 22118 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1A for NHA)
2 22033 .WELDMENT, CARRIAGE 1
3 22501 .ASSEMBLY, DRIVE/BRAKE VALVE 1
(See Sect. 3, Fig. 4 for Details)
4 60373 .SCREW, CAP 2
5 22090 .PIVOT, BEAM (WELDED IN PLACE) REF
6 60309 .SCREW, CAP 16
7 63301 .LOCKWASHER, SPLIT l6
8 21644 .RETAINER, SEAL 2
9 21645 .BEARING, SEAL 2
10 21628 .ASSEMBLY, WALKING BEAM 2
{See Sect. 3, Fig. 2 for Details)
11 60322 .SCREW, CAP 12
12 63302 .LOCKWASHER, SPLIT 12
13 21632 .COVER 2
14 21121 .BEARING, SEAL 2
15 21642 .RING, RETAINING 2
16 21654 .STOP, WALKING BEAM 2
17 60601 .SCREW, CAP 4
18 80001-12 .CONNECTOR, MALE 1
19 51008 .CONNECTOR, MALE 2
20 80001-20 .CONNECTOR, MALE 2
21 51107 .ELBOW, MALE 2
22 80001-20 .CONNECTOR, MALE 2
23 80008-20 .ELBOW, MALE 1
24 80008-12 .ELBOW, MALE 1
REV. - ITEM NOT ILLUSTRATED



PARTS

il Mark Industries SECT. 3
A LUSTRATED CARRIAGE ASSEMBLY (80C 6X4) FlG. 1A
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
25 22094 .ASSEMBLY, TIRE & RIM 4
(See Sect. 3, Fig. 6 for Details)
26 65117 .NUT, BALL 40
27 22094 .ASSEMBLY, TIRE & WHEEL 2
(See Sect. 3, Fig. 6 for Details)
28 61004 .NUT, STEERING YOKE 2
29 21799 .CAP, DUST 2
30 65117 .NUT, BALL 20
31 22039 .HUB, STEERING 2
32 22034 .ASSEMBLY, TIE ROD 2
(See Sect. 3, Fig. 8A for Details)
33 22042 .YOKE, STEERING (L.H.) 1
34 22041 .YOKE, STEERING (R.H.) 1
35 64310 .PIN, COTTER 4
36 16101 .NUT, LOCK 4
37 60610 .SCREW, CAP 4
38 65103 .FITTING, GREASE ' 2
39. 22044 .PIN, KING 2
40 60607 .SCREW, CAP | 1
41 22214 .PIN, STEERING CYLINDER 1
42 22212 .ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 5 for Details)
43 .PIN, CLEVIS (PART OF ITEM 42) 1
44 .PIN, COTTER (PART OF ITEM 42) 1
45 22043 .WELDMENT, STEERING ARM 1
46 65949 .SCREW, CAP 2
47 22045 .PIN, STEERING ARM 1
;8 21098 .BUSHING, STEERING ARM PIN 2

REV. - ITEM NOT ILLUSTRATED



PARTS

mMark Industries SECT. 3
" ILLUSTRATED CARRIAGE ASSEMBLY (80C 6X4) Flo. 1n
PARTS CATALOG PAGE 7
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
49 64310 .PIN, COTTER 4
50 16101 .NUT, LOCK 4
51 63432 .WASHER, FLAT 2
52 63305 .WASHER, LOCK 4
53 23983 .BUSHING 4

REV.

ITEM NOT ILLUSTRATED



PARTS
ﬁ@ Mark Industries SECT. 3
ol e ILLUSTRATED. CARRIAGE ASSEMBLY (100C 6X4)

FIG. 1B
PARTS CATALOG PAGE 1

REY.




PARTS

o)
mMcxrk Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (100C 6X4) FIG. 1B
PARTS CATALOG PAGE 2

REY.



PARTS

|l
_mm Mark Industries SECT. 3
PARTS CATALOG PAGE 3
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[l Mark Industries
B™ ILLUSTRATED
PARTS CATALOG

CARRIAGE ASSEMBLY (100C 6X4)

PARTS

SECT. 3
FIG.1B
PAGE 4

34 ref

REY.




-4l

mMcxrk Industries :QEI? 3
ILLUSTRATED CARRIAGE ASSEMBLY (100C 6X4) FIG. 1B
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION %ﬂﬁg 3
1234567 ASSY. !
-1 24499 ASSEMBLY, CARRIAGE REF :
(See Sect. 2, Fig. 1B for NHA)
2 24498 .WELDMENT, CARRIAGE 1
3 25501 .ASSEMBLY, DRIVE/BRAKE VALVE 1
(See Sect. 3, Fig. 4 for Details)
4 60362 .SCREW, CAP 2
5 20357 .VALVE, NEEDLE 1
6 80045-03 .TEE, BULKHEAD UNION 1
7 80045-05 .TEE, BULKHEAD UNION 1
8 80045-08 .TEE, BULKHEAD UNION 1
9 22090 .PIVOT, BEAM (WELDED IN PLACE) REF
10 60309 .SCREW, CAP 16
10A 60322 .SCREW, CAP 12
11 63301 .WASHER, LOCK l6
1la 63302 .WASHER, LOCK 12
12 21644 .RETAINER, SEAL 2
13 21645 .BEARING, SEAL 2
14‘ 21628 .ASSEMBLY, WALKING BEAM 2
(See Sect. 3, Fig. 2 for Details)
15 21632 .COVER, WALKING BEAM 2
16 21121 .BEARING, SEAL 2
17 21642 .RING, RETAINING 2
18 21654 .STOP, WALKING BEAM 2
19 60601 .SCREW, CAP 4
20 80004-03 .CONNECTOR, STRAIGHT THREAD 2
21 51008 .CONNECTOR, MALE 4
22 80004-21 .CONNECTOR, MALE 4
23 51007 .ELBOW, MALE 4
REV. - ITEM NOT ILLUSTRATED



PARTS

mMark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (100C 6X4) FIG. 1B
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION lggg
1234567 ASSY.‘
:
24 80004-21 .CONNECTOR, MALE 4 |
25 80012-21 .CONNECTOR, STRAIGHT THREAD 2
26 80012-13 .CONNECTOR, STRAIGHT THREAD 2
27 22094 .ASSEMBLY, TIRE AND RIM 4
(See Sect. 3, Fig. 6 for Details)
28 65117 .NUT, BALL 40
29 22094 .ASSEMBLY, TIRE & RIM 2
(See Sect. 3, Fig. 6 for Details)
30 61004 .NUT, STEERING YOKE 2
31 21799 .CAP, DUST 2
32 65117 .NUT, BALL 20
33 22039 .HUB, STEERING 2
34 24157 - .ASSEMBLY, TIE ROD 2
(See Sect. 3, Fig. 8 for Details)
35 22042 .YOKE, STEERING (L.H.) 1
36 22041 ;YOKE, STEERING (R.H.) 1
37 64310 .PIN, COTTER 4
38 . 16101 .NUT, LOCK 4
39 60610 .SCREW, CAP 4
40 65103 .FITTING, GREASE 2
41 23984 .PIN, KING 2
42 60607 .SCREW, CAP 1
43 22214 .PIN, STEERING CYLINDER 1
44 22212 .ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 5 for Details)
45 .PIN, CLEVIS (PART OF ITEM 44) 1
46 .PIN, COTTER (PART OF ITEM 44) 1
47 22043 .WELDMENT, STEERING ARM 1
REY. - ITEM NOT ILLUSTRATED



PARTS

d‘ Mark Industries SECT. 3
'"“I ILLUSTRATED CARRIAGE ASSEMBLY (100C 6X4) FIG-’lB
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
48 65949 .SCREW, CAP 2
49 22045 .PIN, STEERING ARM 1
50 21098 .BUSHING, STEERING ARM PIN 2
51 64310 .PIN, COTTER 4
52 16101 .NUT, LOCK 4
53 63432 .WASHER, FLAT 2
54 63305 .WASHER, LOCK 4
55 23983 .BUSHING 4

REV. - ITEM NOT ILLUSTRATED



m Mark Industries

ILLUSTRATED
PARTS CATALOG

WALKING BEAM ASSEMBLY (80C & 100C 6X4)

PARTS

SECT. 3
FIG. 2
PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 21628 ASSEMBLY, WALKING BEAM REF
(See Sect. 3, Fig. 1A or 1B for NHA)
2 21883 .SUB-ASSEMBLY, WALKING BEAM 1l
(See Sect. 3, Fig. 2A for Details)
3 22579 .ASSEMBLY, FLOW DIVIDER 1
(See Sect. 3, Fig. 3 for Details)
4 60317 .SCREW, CAP 2
5 63319 .LOCKWASHER, SPLIT 2
6 21222 .HUB, TORQUE (See Sect. 3, Fig. 10 for 1
Details) ,
7 60604 .SCREW, CAP 16

REY.



P PARTS

st Mark Industries
“MWH ILLUSTRATED WALKING BEAM ASSEMBLY (80C & 100C 6X4) zng' z
PARTS CATALOG ‘ PAGE 2
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
8 21659 .ASSEMBLY, BRAKE 1
(See Sect. 3, Fig. 7 for Details)
9 63633 .ROD, THREADED 4
10 23526 .ASSEMBLY, DRIVE MOTOR 2
(WITH INTERNAL SHIFT)
(See Sect. 3, Fig. 9 for Details)
11 63305 .LOCKWASHER, SPLIT 4
12 60705 .NUT, HEX 4
13 60322 .SCREW, CAP 12
14 63302 .LOCKWASHER, SPLIT 24
15 21631 .COVER 2
16 60322 .SCREW, CAP 12
17 21639 . COVER 2
18 60602 .SCREW, CAP 4
19 80004-21 .CONNECTOR, STRAIGHT THREAD 2
20 80012-21 .ELBOW, STRAIGHT THREAD 2
21 80012-13 .ELBOW, STRAIGHT THREAD 2
22~ 80035-03 .TEE, BULKHEAD BRANCH 2
23 80035-06 .TEE, BULKHEAD BRANCH 1
24 80004-03 .CONNECTOR, STRAIGHT THREAD 2
25 24201 .HUB, TORQUE (WITH STEEL SPINDLE) 1
(See Sect. 3, Fig. 1l0A for Details)
26 66847 : .GASKET 3

REV. - ITEM NOT ILLUSTRATED



o PARTS

mMark Industries SECT. 3
TLLUSTRATED WALKING BEAM SUB-ASSEMBLY (80C & 100C 6X4) FIG. 2A
PARTS CATALOG PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 | 21883 SUB-ASSEMBLY, WALKING BEAM REF
(See Sect. 3, Fig. 2 for NHA)
2 21627 .WELDMENT, WALKING BEAM 1
: 3 21640 .BEARING 1
4 21641 .BEARING ' 1

REV.



- PARTS
_@m Mark Industries | SECT. 3
LLUSTRATED FLOW DIVIDER ASSEMBLY (ALL MODELS) | Fle. 3

PARTS CATALOG PAGE 1

4
4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22579 ASSEMBLY, FLOW DIVIDER REF
(See Sect. 3, Fig. 1 for 80C 4X4 NHA)
(See Sect. 3, Fig. 2 for 80C & 1lo00C
6X4 NHA)
2 80008-23 .ELBOW, MALE 1
3 8129¢ .DIVIDER, FLOW 1l
4 80008~19 .ELBOW, MALE 2

REY.



PARTS

Mark Industries BRAKE ¢ (L SECT. 3
TLLUSTRATED DRIVE/ VALVE ASSEMBL L MODELS) FIG. 4
PARTS CATALOG - PAGE 1
{M2)
5 (M4)

(M3) :
(%%) )

REY.



PARTS

——ﬂ@m Mark Indusiries RIVE/BRAKE VALVE ASSEMBLY (ALL MODELS) SECT. 3
ILLUSTRATED D FIG. 4

PARTS CATALOG PAGE 2
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REY.



3

PARTS

Mark Industries SECT. 3
ILLUSTRATED DRIVE/BRAKE VALVE ASSEMBLY (ALL MODELS) Fle.
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION $*£r
1234567 ASSY.
-1 22501 ASSEMBLY, DRIVE/BRAKE VALVE REF
(See Sect. 3, Fig. 1, 1A or 1B for NHA)
2 80004~-18 .CONNECTOR, STRAIGHT THREAD (M1, M2, M3, 4
M4)
3 80050-05 .PLUG, STRAIGHT THREAD (B) 1
4 80063-16 .ADAPTER, FEMALE PIPE (V1, V2) 2
5 80001-21 .CONNECTOR, MALE 2
6 80034-04 .TEE, MALE BRANCH 1
7 20357 .VALVE, NEEDLE 1
8 80052-04 .NIPPLE, PIPE 1
9 80063-01 .ADAPTER, FEMALE 1
10 22433 .VAILVE, DRIVE/BRAKE 1
11 67711 ..VALVE, POSITIVE TRACTION 1l
12 67712 ..VALVE, COUNTER BALANCE 2
13 67713 ..VALVE, SHUTTLE 1
14 67714 -..VALVE, MANIFOLD 1
15 67715 ..PLUG, EXPANDER 4
16 " 67716 . .PLUG, EXPANDER 1
17 67717 ..PLUG, S.A.E. 1
18 . . NAMEPLATE 1
19 . .RIVET 2
REV. - ITEM NOT ILLUSTRATED



PARTS

f '*f Mark Industries SECT. 3
‘ TLLUSTRATED STEERING CYLINDER ASSEMBLY (ALI MODELS) FIG. 5
PARTS CATALOG PAGE 1

REY.



mMark Industries :2?15 ;
ILLUSTRATED STEERING CYLINDER ASSEMBLY (ALL MODELS) FIG. s
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
-1 22212 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1, 1A or 1B for NHA)

2 80012-03 .ELBOW, STRAIGHT THREAD 2

-3 22119 .CYLINDER, STEERING 1

4 . . BARREL 1

5 . -ROD 1

6 . .HEAD 1l

7 . .PISTON 1

8 . .PLATE, HEAD 1

9 . .RING, SNAP 1

10 . .WASHER, LOCK 4

11 . .SCREW, CAP 4

12 . .BUSHING 2

-13 66361 ..KIT, SEAL 1

14 . .O-RING, STATIC 1

15 ...0-RING, HEAD 1

16 ...B/U RING, HEAD 1

17 ...SEAL, ROD (POLYPAK) 1

18 .+« .RING, SERVON 1

19 .. .0-RING 1

20 ...WIPER, ROD 1
REV. - ITEM NOT ILLUSTRATED



PARTS

L)
_Wm Mark Industries SECT. 3
TLLUSTRATED TIRE AND RIM ASSEMBLY (ALL MODELS) Fl1G. 6
PARTS CATALOG PAGE 1
2 \%

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 22094 ASSEMBLY, TIRE AND RIM REF

(See Sect. 3, Fig. 1, 1A or 1B for NHA)
2 66570 . _TIRE 1
3 66569 .RIM 1

REY.



ILLUSTRATED
PARTS CATALOG

BRAKE ASSEMBLY (ALL MODELS)

PARTS

SECT. 3
FIG. 7
PAGE 1

REY.



‘it

RE PARTS

=

m'mw Mark Industries SECT. 3
BM™ ILLUSTRATED BRAKE ASSEMBLY (ALL MODELS) FIG. 7
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %Hﬁ;
1234567 ASSY.
-1 21659 ASSEMBLY, BRAKE REF
(See Sect. 3, Fig. 1 for 80C 4X4 NHA)
(See Sect. 3, Fig. 2 for 80C & 1l00C
6X4 NHA)
2 80012-03 .ELBOW, STRAIGHT THREAD 1
3 21220 .BRAKE 1
4 .SCREW, FLAT HEAD SOCKET CAP 2
5 .RING, RETAINING 1
6 .RING, SNAP 1
-7 67656 .KIT, BEARING REF
8 . .BEARING 1
9 ..SEAL, OIL 1
10 ..SEAL, CASE 2
11 .PLATE, COVER 1
12 .ASSEMBLY, SPLINE SHAFT 1
13 .SCREW, SOCKET HEAD CAP 2
14 .BOLT, SOCKET HEAD SHOULDER 4
-15. 66972 .KIT, LINING REF
*10 ..SEAL, CASE 2
16 ..DISC, PRIMARY 1
17 ..DISC, ROTOR 5
18 ..DISC, STATOR 4
19 .PLATE, SPRING 1
-20 67649 .KIT, SPRING REF
*10 ..SEAL, CASE 2
21 . .SPRING (RED) 6
. .SPRING (BLUE) 2
52 67661 .PISTON 1

REV. - ITEM NOT ILLUSTRATED



PARTS

m Mark Industries SECT. 3
TLLUSTRATED BRAKE ASSEMBLY (ALL MODELS) Fig. 7
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
-23 66972 .KIT, SEAL REF
*10 . .SEAL, CASE 1
24 . .RING, BACK-UP (I.D.) 1
25 . .O-RING (I.D.) 1
26 . .RING, BACK-UP (0.D.) 1
27 . .O-RING (0.D.) 1
28 .PLATE, PRESSURE 1

NOTE: ASTERISK (*) INDICATES THE ITEM
HAS BEEN PREVIOUSLY LISTED.

REY.

ITEM NOT ILLUSTRATED



PARTS

f 1 Mark Industries
W™ ILLUSTRATED
PARTS CATALOG

TIE ROD ASSEMBLY (80C 4X4 & 100C 6X4)

SECT. 3
FIG. 8
PAGE 1

N

\ bref
5 ~— b
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 24157 ASSEMBLY, TIE ROD REF
(See Sect. 3, Fig. 1 or 1B for NHA)
2 20569 .END, TIE ROD 1
3 20567 .NUT, HEX JAM (LEFT HAND THREAD) 2
4 27410 .TUBE, ROUND 1
5 20566 .NUT, HEX JAM (RIGHT HAND THREAD) 2
6 20568 .END, TIE ROD 1
7 65103 .FITTING, GREASE 2
’

REV.




PARTS

Mark Industries SECT. 3
ILLUSTRATED TIE ROD ASSEMBLY (80C 6X4) FIG. 8A
PARTS CATALOG PAGE 1
2 3
l/z bref
~—~— )b
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
=1 22034 ASSEMBLY, TIE ROD REF
(See Sect. 3, Fig. 1A for NHA)
2 20569 .END, TIE ROD 1
3 20567 .NUT, HEX JAM (LEFT HAND THREAD) 2
4 24479 .ROD, TIE 1
5 20566 .NUT, HEX JAM (RIGHT HAND THREAD) 2
6 20568 .END, TIE ROD 1
7 65103 .FITTING, GREASE 2

REY.



@

PARTS
Mark Industries SECT. 3
ILLUSTRATED DRIVE MOTOR ASSEMBLY (ALL MODELS) FIG. 9

PARTS CATALOG PAGE 1

REY.



i’mMarR Industries 222;? 3
M CLUSTRATED DRIVE MOTOR ASSEMBLY (ALL MODELS) FI6. o
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
-1 23526 ASSEMBLY, DRIVE MOTOR REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 .SHAFT, DRIVE 1
3 .ASSEMBLY, HOUSING 1
4 .ASSEMBLY, CAM PLATE 1
5 .ASSEMBLY, ROTATING KIT 1
6 .ASSEMBLY, BACKPLATE 1
-7 67632 .KIT, SEAL 1
8 . .GASKET 1
9 . .RING, RETAINING 3
10 . .SEAL, SHAFT 1
11 . .RING, RETAINING 2
12 . .O-RING 2
13 .WASHER 1
14 .RACE, THRUST 2
15 .BEARING, THRUST 1
16 .COVER, TRUNNION 2
17 .RACE, TRUNNION 2
18 .BEARING, TRUNNION 2
19 .SPRING 1
20 .COLLAR, SPRING 1
21 .BUTTON, PIVOT 1
22 .PIN, ROLL 1
23 .PIN, DOWEL 2
24 .PISTON, CONTROL 1
REY. - ITEM NOT ILLUSTRATED



PARTS

” Mark Industries SECT. 3
N LLUSTRATED DRIVE MOTOR ASSEMBLY (ALL MODELS) FIG.' 9
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
25 .SCREW, CAP 2
26 .SCREW, CAP 4

REV.

ITEM NOT ILLUSTRATED



(]
m Mark Industries
ILLUSTRATED TORQUE HUB (ALL MODELS)

PARTS CATALOG

PARTS

SECT. 3
FIG. 10
PAGE 1

REY.



: } Mark Industries SECT. 3
ILLUSTRATED TORQUE HUB (ALL MODELS) FIG. 10
PARTS CATALOG PAGE .2
ITEM PART NUMBER DESCRIPTION qﬁﬂg
1234567 ASSY.
-1 21222 HUB, TORQUE REF
(See Sect. 3, Fig. 1 or 2 for NHA)
-2 67870 .KIT, SEAL 1
3 66397 . .SEAL 1
4 . .RING, RETAINING 1
5 . .O-RING 2
6 . .O=-RING 1
7 . .O-RING 1
8 . .WASHER, THRUST 4
9 . .BEARING, THRUST 2
10 67912 .CUP, QEARING 1
11 67920 .CONE, BEARING 1
12 67888 .RING, RETAINING 1
13 67892 .WASHER 2
14 .SPRING 1
15 .SPINDLE 1
16.. 67890 .RING, RETAINING 1
17 67880 .COUPLING 1
18 67891 .RING, RETAINING 1
19 67903 .SPACER 1
20 67921 .CONE, BEARING 1l
21 67913 .CUP, BEARING 1
22 .HUB 1
23 .PLUG, PIPE 2
24 67884 .STUD 10
25 .GEAR, INPUT 1

REV. - ITEM NOT ILLUSTRATED



PARTS

mMark Industries SECT. 3

ILLUSTRATED TORQUE HUB (ALL MODELS) FIG. 10

PARTS CATALOG PAGE 3

ITEM PART NUMBER DESCRIPTION %H%J

1234567 ASSY.
26 .CARRIER 1
27 66431 .SHAFT, PLANET 3
28 .PIN, ROLL 3
29 66430 .WASHER, THRUST 6
30 67894 .WASHER, THRUST 6
31 66423 .ROLLER, NEEDLE 84
32 .GEAR, CLUSTER 3
33 67904 .SPACER 3
34 67905 .SPACER, THRUST 1
35 67889 .RING, RETAINING 1
36 .SHAFT, INPUT 1
37 .GEAR, INTERNAL 1
38 .GEAR, RING 1
39 66724 .COVER 1
40 66341 .CAP, COVER 1
41 66230 .ROD, DISCONNECT 1
42 66115 .CAP, DISCONNECT 1
43 67928 .BOLT 4
44 .PLUG, PIPE 1
45 67929 .BOLT 8
46 67930 .BOLT, SHOULDER 4




_Wm Mark Industries

PARTS
SECT. 3
ILLUSTRATED TORQUE HUB (80C & 100C 6X4) FIG10A
PARTS CATALOG . PAGE 1

REY.



PARTS

Mark Industries SECT. 3
TLLUSTRATED TORQUE HUB (80C & 100C 6X4) FIG.10A
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬁﬁg
1234567 ASSY.
-1 24201 HUB, TORQUE REF
(See Sect. 3, Fig. 2 for NHA)
-2 67870 .KIT, SEAL 1
3 66397 . .SEAL 1
4 . .RING, RETAINING 1
5 . .O-RING 2
6 . .O-RING 1
7 . .O-RING 1
8 . .WASHER, THRUST 4
9 . .BEARING, THRUST 2
10 67912 .CUP, BEARING 1
11 67920 .CONE, BEARING 1
12 67888 .RING, RETAINING 1
13 67892 .WASHER 2
14 .SPRING 1
15 .SPINDLE 1
16 ~ 67890 .RING, RETAINING 1
17 67880 .COUPLING 1
18 67891 .RING, RETAINING 1
19 67903 .SPACER 1
20 67921 .CONE, BEARING 1
21 67913 .CUP, BEARING 1
22 .HUB 1
23 .PLUG, PIPE 2
24 67884 .STUD 10
25 | .GEAR, INPUT 1
DEYVY - TTEM NOT T11 HNSTRATED




|

1

PARTS

N

‘tlrlmwum Mark Industries SECT. 3
il ILLUSTRATED TORQUE HUB (80C & 100C 6X4) FIG.10A
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION R
1234567 ASSY.
26 .CARRIER 1
27 66431 -.SHAFT, PLANET 3
28 .PIN, ROLL 3
29 66430 .WASHER, THRUST 6
30 67894 -WASHER, THRUST 6
31 66423 -ROLLER, NEEDLE 84
32 .GEAR, CLUSTER 3
33 67904 .SPACER 3
34 67905 .SPACER, THRUST 1
35 67889 .RING, RETAINING 1
36 .SHAFT, INPUT 1
37 .GEAR, INTERNAL 1
38 .GEAR, RING 1
39 66724 .COVER 1
40 66341 .CAP, COVER 1
41 66230 .ROD, DISCONNECT 1
42” 66115 .CAP, DISCONNECT 1
43 67928 .BOLT 4
44 .PLUG, PIPE 1
45 67929 .BOLT 8
46 67930 .BOLT, SHOULDER 4
REV. - ITEM NOT ILLUSTRATED



PARTS
i Mark Industries | SECT.
TLLUSTRATED TURRET ASSEMBLY (80C 4X4) (80C & 100C 6X4)
PARTS CATALOG 4

SECTION 4 CONTAINS:

FIG. NO. TITLE
1 TURRET ASSEMBLY (B0C 4X4 & 6X4)
1A TURRET ASSEMBLY (100C 6X4)
2 FUEL TANK ASSEMBLY (80C 4X4 & 6X4)
22 DIESEL FUEL TANK ASSEMBLY (100C 6X4)

PROPORTIONAL VALVE ASSEMBLY (ALL MODELS)
HYDRAULIC TANK ASSEMBLY (80C 4X4 & 6X4)

4a HYDRAULIC TANK ASSEMBLY (100C 6X4)
EMERGENCY DESCENT VALVE ASSEMBLY (80C 4X4 & 6X4)
GROUND CONTROL BOX ASSEMBLY (ALL MODELS)
MINIPAK ASSEMBLY (80C 4X4 & 6X4)

72 MINIPAK ASSEMBLY (100C 6X4)

8 RELIEF VALVE ASSEMBLY (ALL MODELS)

(CONTINUED ON NEXT PAGE)

REY.



_l‘mm Mark Industries

ILLUSTRATED

PARTS CATALOG

TURRET ASSEMBLY (80C 4X4) (80C & 100C 6Xx4)

PARTS
SECT.

SECTION 4 CONTAINS: (CONTINUED)
FIG. NO. TITLE
9 DUAL OVERCENTER VALVE (ALL MODELS)
10 DUMP VALVE ASSEMBLY (ALL MODELS)
11 ROTATION GEARBOX ASSEMBLY (ALL MODELS)
11a ROTATION GEARBOX BRAKE
11B ROTATION GEARBOX HYDRAULIC MOTOR
12 ROTARY MANIFOLD ASSEMBLY (ALL MODELS)
13 ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4)
13A ENGINE & PUMP ASSEMBLY (100C 6X4)
13B ENGINE PUMP (ALL MODELS)
14 SOLENOID VALVE ASSEMBLY (ALL MODELS)
14A SOLENOID VALVE ASSEMBLY (100C 6X4)
15 MASTER LEVELING CYLINDER ASSEMBLY (ALL MODELS)
16 LIFT CYLINDER ASSEMBLY (ALL MODELS)
17 EMERGENCY PUMP & MOTOR ASSEMBLY (ALL MODELS)
18 TORQUE HUB (ALL MODELS)

REY.



Mark Industries

Tl

ILLUSTRATED
PARTS CATALOG

TURRET ASSEMBLY. (80C 4X4 & 6X4)

PARTS

SECT. 4
FIG. 1
PAGE 1

REY.



it Mark Industries

ILLUSTRATED
PARTS CATALOG

TURRET ASSEMBLY (80C 4X4 & 6X4)

PARTS

SECT. 4
FIG. 1
PAGE 2

A\




-m PARTS
ﬁ@m Mark Industries SECT. 4
I'LLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4)

FIG. 1
PARTS CATALOG PAGE 3

REY.



5 PARTS
_mm Mark Industries SECT. 4
TLLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) F16. 1

PARTS CATALOG PAGE 4

47

REY.



PARTS

(i Mark Industries axa . SECT. 4
/] rrre— TURRET ASSEMBLY (80C 4X4 & 6X4) Fle. 1
PARTS CATALOG PAGE 5

64

T P
B 88
87

REY.



- PARTS
_Wm Mark InduStries SSEMBLY (80C 4X4 6X4) SECT. 4
TLLUSTRATED TURRET A & FIG. 1

PARTS CATALOG PAGE 6

107
106

REY.
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W

i

' Mark Industries SECT. 4
ILLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) Flg. 1
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION qﬂﬁf
. 1234567 ASSY. !
-1 24477 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1 or 1A for NHA)
2 22150 .WELDMENT, TURRET 1
3 60325 .SCREW, CAP 4
4 63303 .WASHER, LOCK 4
5 63403 .WASHER, FLAT 4
6 22136 .ASSEMBLY, FUEL TANK 1
(See Sect. 4, Fig. 2 for Details)
7 60323 .SCREW, CAP 2
8 63302 .WASHER, LOCK 2
9 21386 .COVER, TERMINAL STRIP 1
10 62607 .SCREW, MACHINE 2
11 63313 - .WASHER, LOCK 2
12 21217 .STRIP, TERMINAL 1
13 60705 .NUT, HEX 3
14 63305 .WASHER, LOCK 3
15 63405 .WASHER, FLAT 3
16 27527 .TUBE, ROUND 3
17 63633 .ROD, THREADED 3
18 24145 .ASSEMBLY, PROPORTIONAL VALVE 1
(See Sect. 4, Fig. 3 for Details)
19 21387 .BRACKET, HYDRAULIC TANK 2
20 21937 .ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 4 for Details)
21 60325 .SCREW, CAP 2
22 63303 .WASHER, LOCK 2
23 63403 .WASHER, FLAT 2
24 21279 .BRACKET, EMERGENCY DESCENT VALVE 1
REV. - ITEM NOT ILLUSTRATED



il

_T”.HW“ Mark Industries SECT. 4
w0 TLLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) flo. 1
PARTS CATALOG PAGE 8
UNIT |
ITEM PART NUMBER DESCRIPTION PER I
1234567 ASSY.
25 21279 .ASSEMBLY, EMERGENCY DESCENT VALVE 1
(See Sect. 4, Fig. 5 for Details)
26 60325 .SCREW, CAP 3
27 63303 .WASHER, LOCK 3
28 63403 .WASHER, FLAT 3
29 24298 .ASSEMBLY, GROUND CONTROL BOX 1
(See Sect. 4, Fig. 6 for Details)
30 60343 .SCREW, CAP 2
31 63303 .WASHER, LOCK 2
32 63403 .WASHER, FLAT 2
33 60703 .NUT, HEX 2
34 22607 .ASSEMBLY, MINIPAK 1
(See Sect. 4, Fig. 7 for Details)
35 60702 .NUT, HEX 2
36 60316 .SCREW, CAP 2
37 63302 .WASHER, LOCK 2
38 63402 .WASHER, FLAT 2
39 22144 .ASSEMBLY, RELIEF VALVE 1
(See Sect. 4, Fig. 8 for Details)
40 22510 .ASSEMBLY, DUAL OVER CENTER VALVE 1
(See Sect. 4, Fig. 9 for Details)
41 60340 .SCREW, CAP 2
42 63301 .WASHER, LOCK 2
43 22204 .ASSEMBLY, DUMP VALVE 1
(See Sect. 4, Fig. 10 for Details)|
44 60316 .SCREW, CAP 2
45 63302 .WASHER, LOCK 2
46 21286 .BRACKET, BATTERY HOLD DOWN 2
47 24637 .KIT, BATTERY CABLE 1
REV. - ITEM NOT ILLUSTRATED



it

Ry

m Mark Industries

i

PARTS

ILLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) :E;T' i

PARTS CATALOG PAGE 9
ITEM PART NUMBER DESCRIPTION lygg
1234567 ASSY.
48 21244 .BATTERY, 12 VOLT 1
49 60637 .SCREW, CAP 2
50 22169 .WASHER, GEARBOX 2
51 60910 .NUT, JAM 2
52 62222 .SCREW, SET CUP POINT 2
53 60601 .SCREW, CAP 1
54 22789 .ASSEMBLY, ROTATION GEARBOX 1
(See Sect. 4, Fig. 11 for Details)
55 60604 .SCREW, CAP 16
56 22021 .RING, SLEWING 1
57 60511 .SCREW, CAP 4
58 63302 .WASHER, LOCK 4
59 20445 .SPACER, MANIFOLD 4
60 60612 .SCREW, CAP 2
61 63303 .WASHER, LOCK 2
62 63403 .WASHER, FLAT 2
63 21898 .MANTFOLD, ROTARY 1
(See Sect. 4, Fig. 12 for Details)

64 21288 .CAP, MUFFLER RAIN 1
65 65337 .ELBOW, MUFFLER 1
66 16288 .CLAMP, HOSE 1
67 60322 .SCREW, CAP 4
68 65336 .BRACKET, MUFFLER 2
69 65328 .MUFFLER 1
70 22185 .EXHAUST, 2SS INTERLOCK 1
71 62345 .90° FEMALE ELBOW 4
72 65347 -NIPPLE 1

REV. - ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 4

ILLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) FIG. 1

PARTS CATALOG PAGE 10

ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
73 65346 .NIPPLE 1
74 24586 .TUBE, AIR INTAKE 1
75 65417 .CLAMP, HOSE 2
76 160083 .HOOD, AIR INLET 1
77 22208 .BRACKET, AIR CLEANER MOUNTING 2
78 60338 .SCREW, CAP 10
79 63402 .WASHER, FLAT 8
80 65412 .BAND, MOUNTING 2
81 63302 .WASHER, LOCK 2
82 60702 .NUT, HEX 2
83 160082 .CLEANER, AIR 1
84 160086 .REDUCER 1
85 60318 .SCREW, CAP 4
86 63301 .WASHER, LOCK 4
87 63401 .WASHER, FLAT 4
88 70209 .RELAY, SOLENOID 2
89" 60635 .SCREW, CAP 4
90 60715 .NUT, HEX 4
91 24593 .ASSEMBLY, ENGINE & PUMP 1
(See Sect. 4, Fig. 13 for Details)
92 22133 .SPACER, ENGINE 4
93 60338 .SCREW, CAP 4
94 60702 .NUT, HEX 4
95 63402 .WASHER, FLAT 4
96 63302 .WASHER, LOCK 4
97 22390 .ASSEMBLY, EMERGENCY PUMP & MOTOR 4
(See Sect. 4, Fig. 17 for Details)
REV. - ITEM NOT ILLUSTRATED



i

PARTS

! ILLUSTRATED TURRET ASSEMBLY (80C 4X4 & 6X4) FIG. 1
PARTS CATALOG PAGE 11
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
98 60329 .SCREW, CAP 2
99 63402 .WASHER, FLAT 2
100 63302 .WASHER, LOCK 2
101 22609 .ASSEMBLY, SOLENOID VALVE 1
(See Sect. 4, Fig. 14 for Details)
102 62704 .SCREW, MACHINE 2
103 63313 .WASHER, LOCK 2
104 70107 .SWITCH, LIMIT 1
105 70031 .ARM, LEVER 1
106 60607 .SCREW, CAP 2
107 21337 .PIN, MASTER LEVELING CYLINDER 2
108 21084 .ASSEMBLY, MASTER LEVELING CYLINDER 2
(See Sect. 4, Fig. 15 for Details)
109 60618 .SCREW, CAP 2
110 22046 .PIN, LIFT CYLINDER 1
111 24056 .ASSEMBLY, LIFT CYLINDER 1
(See Sect. 4, Fig. 16 for Details).

REV. - ITEM NOT ILLUSTRATED



Mark Industries

i

ILLUSTRATED
PARTS CATALOG

TURRET ASSEMBLY (100C 6X4)

PARTS

SECT. 4
FIG. 1A
PAGE 1

REY.



- PARTS
_Wm Mark Industries SECT. 4
“ILLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG. 1A
PARTS CATALOG PAGE 2
A
QIR

REY.



- PARTS
mm Mark Industries SECT. 4
- ILLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG. 1A
PARTS CATALOG PAGE 3

REY.
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i Mark Industries

r SECT. 4
I Tank e TURRET ASSEMBLY (100C 6X4) FIG.1A
PARTS CATALOG th

REY.



PARTS

_Wm Mark Industries L SECT. 4
ILLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG. 1A
PARTS CATALOG PAGE 5

104

105 108
106 109
/ 107 110

REY.
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M

ILLUSTRATED

PARTS CATALOG

TURRET ASSEMBLY (100C 6X4)

PARTS

SECT. 4
FIG. 1A
PAGE 6

127

REY.




PARTS

e
TPM Mark Industries SECT. 4
M™ ILLUSTRATED TURRET ASSEMBLY (100C 6X4) F1G. 1A
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION %ﬂﬁ;
1234567 ASSY.
-1 24485 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1A for NHA)
2 24482 .WELDMENT, TURRET 1
3 60325 .SCREW, CAP 4
4 63303 .WASHER, LOCK 4
5 63403 .WASHER, FLAT 4
6 22197 .ASSEMBLY, DIESEL FUEL TANK 1
(See Sect. 4, Fig. 2A for Details)
7 60323 .SCREW, CAP 2
8 63302 .WASHER, LOCK 2
9 21386 .COVER, TERMINAL STRIP 1
10 62607 .SCREW, MACHINE 2
11 63313 .WASHER, LOCK 2
12 21217 .STRIP, TERMINAL 1
13 60705 .NUT, HEX 3
14 63305 -.WASHER, LOCK 3
15 63405 .WASHER, FLAT 3
15 27527 .TUBE, ROUND 3
17 63633 .STUD 3
18 24145 .ASSEMBLY, PROPORTIONAL VALVE 1
(See Sect. 4, Fig. 3 for Details)
19 24513 .WELDMENT, HYDRAULIC TANK BRACKET 2
20 24504 .ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 4A for Details)
21 60346 .SCREW, CAP 4
22 63302 .WASHER, LOCK 4
23 63402 .WASHER, FLAT 4
24 60708 .NUT, HEX 4

REV. - ITEM NOT ILLUSTRATED



\]]Mark Industries : 22 I s .
ILLUSTRATED TURRET ASSEMBLY (100C 6X4) F16. 1A
PARTS CATALOG PAGE 8
ITEM PART NUMBER DESCRIPTION %&5{
1234567 ASSY.
25 24517 .SUPPORT, HYDRAULIC TANK 1
26 60331 .SCREW, CAP 2
27 63303 .WASHER, LOCK 2
28 63403 .WASHER, FLAT 2
29 60325 .SCREW, CAP 3
30 63303 .WASHER, LOCK 3
31 63403 .WASHER, FLAT 3
32 24298 .ASSEMBLY, GROUND CONTROL BOX 1
(See Sect. 4, Fig. 6 for Details)
33 22909 .ASSEMBLY, SOLENOID VALVE 2
(See Sect. 4, Fig. 14A for Details)
34 60319 .SCREW, CAP 4
35 63301 .WASHER, LOCK 4
36 60343 .SCREW, CAP 2
37 63303 .WASHER, LOCK 2
38 63403 .WASHER, FLAT 2
39 60703 .NUT, HEX 2
40 22607 - .ASSEMBLY, MINIPAK 1
(See Sect. 4, Fig. 7A for Details)
41 60702 .NUT, HEX 2
42 60316 .SCREW, CAP 2
43 63302 .WASHER, LOCK 2
44 63402 .WASHER, FLAT 2
45 22144 .ASSEMBLY, RELIEF VALVE 1l
(See Sect. 4, Fig. 8 for Details)
46 22510 .ASSEMBLY, DUAL OVERCENTER VALVE 1
(See Sect. 4, Fig. 9 for Details)
47 , 60340 ' .SCREW, CAP 2

REY. - ITEM NOT ILLUSTRATED



PARTS

il Mark Industries SECT. 4
ILLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG. 12
PARTS CATALOG PAGE
ITEM PART NUMBER DESCRIPTION qﬂﬁg

1234567 ASSY.

48 63301 .WASHER, LOCK 2
49 22204 .ASSEMBLY, DUMP VALVE 1

(See Sect. 4, Fig. 10 for Details)
50 60316 .SCREW, CAP 2
51 63302 .WASHER, LOCK 2
52 21286 .BRACKET, BATTERY HOLD DOWN 2
53 24638 .KIT, BATTERY CABLE 1
54 21244 .BATTERY, 12 VOLT 1
55 60637 - .SCREW, CAP 2
56 22169 .WASHER, GEARBOX 2
57 60910 .NUT, JAM 2
58 62222 .SCREW, SET CUP POINT 2
59 60601 .SCREW, CAP 1
60 22789 .ASSEMBLY, ROTATION GEARBOX 1

(See Sect. 4, Fig. 11 for Details)
61 60604 .SCREW, CAP 16
62 22021 .RING, SLEWING 1
63 60511 .SCREW, CAP 4
64 63302 -.WASHER, LOCK 4
65 20445 .SPACER, MANIFOLD 4
66 60612 .SCREW, CAP 2
67 63303 .WASHER, LOCK 2
68 63403 .WASHER, FLAT 2
69 21898 .MANIFOLD, RCTARY 1

(See Sect. 4, Fig. 12 for Details)
70 21288 .CAP, MUFFLER RAIN 1
71 65337 .ELBOW, MUFFLER 1

REV.

- ITEM NOT ILLUSTRATED




PARTS

mMark Industries SECT. 4
ILLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG. 1A
PARTS CATALOG PAGE 10
ITEM PART NUMBER DESCRIPTION q&ﬁg
1234567 ASSY.
72 16288 .CLAMP, HOSE 1
73 65336 .BRACKET, MUFFLER 2
74 60322 .SCREW, CAP 4
75 63302 .WASHER, LOCK 4
76 65328 .MUFFLER 1
77 22390 .ASSEMBLY, EMERGENCY PUMP & MOTOR 1
(See Sect. 4, Fig. 17 for Details)
78 60338 .SCREW, CAP 4
79 63302 .WASHER, LOCK 4
80 63402 .WASHER, FLAT 4
81 60702 .NUT, HEX 4
82 22609 .ASSEMBLY, SOLENOID VALVE 1
(See Sect. 4, Fig. 14 for Details)
83 63402 .WASHER, FLAT 2
84 63302 .WASHER, LOCK 2
85 60329 .SCREW, CAP 2
86 65330 . GASKET 1
87 * 65329 .FLANGE, EXHAUST 1
88 65331 .SCREW, CAP 3
89 22186 .EXHAUST, 2SS INTERLOCK 1
90 65332 .NUT, HEX 3
91 22201 .ASSEMBLY, ENGINE & PUMP 1
(See Sect. 4, Fig. 13A for Details)
92 22179 .BAFFLE, UPPER 1l
93 22211 .BAFFLE, LOWER 1
94 22287 .STIFFENER, BAFFLE 1
95 60312 .SCREW, CAP 19

REV. - ITEM NOT ILLUSTRATED



1

_’;‘m ”u" Mark Industries

i

PARTS

ILLUSTRATED TURRET ASSEMBLY (100C 6X4) ?f:T‘li
PARTS CATALOG PAGE 11
ITEM PART NuﬁBER DESCRIPTION ﬂﬂﬁJ
1234567 ASSY.
96 63301 .WASHER, LOCK 19
97 60701 .NUT, HEX 19
98 25380 .TUBE, ROUND 1
99 65327 .HOSE, RUBBER 1
100 25377 .TUBE, ROUND 1
101 65344 .ELBOW, RUBBER AIR INLET 2
102 65326 .CLAMP, AIR INLET 6
103 65348 .HOOD, AIR INLET 1
104 22208 .BRACKET, AIR CLEANER MOUNTING 2
105 60338 .SCREW, CAP 8
106 63402 .WASHER, FLAT 8
107 65324 .CLEANER, AIR 1
108 65325 .BAND, MOUNTING 2
109 60338 .SCREW, CAP 2
110 63302 .WASHER, LOCK 2
111 60702 .NUT, HEX 2
112~ 70209 .SOLENOID 3
113 63301 .WASHER, LOCK 6
114 63401 .WASHER, FLAT 6
115 60318 .SCREW, CAP 4
116 22802 .STAND OFF 4
117 22202 .SUPPORT, FRONT 1
118 22205 .SUPPORT, REAR 1
119 60353 .SCREW, CAP 2
120 62704 .SCREW, MACHINE 2
121 63313 .WASHER, LOCK 2
REV. - ITEM NOT ILLUSTRATED



PARTS

| Mark Industries SECT. 4
I LLUSTRATED TURRET ASSEMBLY (100C 6X4) FIG 1a
PARTS CATALOG PAGE 12
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
122 70107 .SWITCH, LIMIT 1
123 70031 .ARM, LEVER 1
124 60607 .SCREW, CAP 2
125 21337 .PIN, MASTER LEVELING CYLINDER 2
126 21084 .ASSEMBLY, MASTER LEVELING CYLINDER 2
(See Sect. 4, Fig. 15 for Details)
127 60618 .SCREW, CAP 2
128 22046 .PIN, LIFT CYLINDER 1
129 24056 .ASSEMBLY, LIFT CYLINDER 1

(See Sect. 4, Fig. 16 for Details)

REYV. - ITEM NOT ILLUSTRATED



PARTS

(]
_mmMark Industries Y (80C 4%4 & 6x4) SECT. 4
ILLUSTRATED FUEL TANK ASSEMBL & FIG. 2
PARTS CATALOG PAGE 1

REY.



PARTS

Mark Industries SECT. 4
TLLUSTRATED FUEL TANK ASSEMBLY (80C 4X4 & 6X4) FIG. 2
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %&ﬁ;
ASSY.
-1 22136 ASSEMBLY, FUEL TANK REF
(See Sect. 4, Fig. 1 for NHA)
2 22024 .TANK, FUEL 1
3 53911 .PLUG, PIPE 1
4 80021-03 1
5 12000 .VALVE, SHUT OFF 1
6 2589 .FITTING, HOSE 1
7 l16l1-A .CLAMP, HOSE 3
8 160-B-0040 1
9 160 .FILTER, 1
10 160-B-1000 1
11 20041 .UNIT, TRANSMITTING 1
REV. - ITEM NOT ILLUSTRATED



Mark Industries

_fi

ILLUSTRATED
PARTS CATALOG

DIESEL FUEL TANK ASSEMBLY (100C 6X4)

PARTS

SECT. 4
FIG. 22
PAGE 1

REY.



PARTS

m’ Mark Industries SECT. 4
B ILLUSTRATED DIESEL FUEL TANK ASSEMBLY (100C 6X4) FIG. 2a
PARTS CATALOG PAGE =2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 22197 ASSEMBLY, DIESEL FUEL TANK REF
(See Sect. 4, Fig. 1A for NHA)
2 22024 .TANK, FUEL 1
3 2450 .ELBOW, STREET 2
4 12000 .VALVE, SHUT OFF 1
5 2589 .FITTING, HOSE 1
6 161-A .CLAMP, HOSE 2
7 65227 .HOSE, FUEL 1
8 864 .FITTING, HOSE 1
9 65226 .HOSE, FUEL 1
10 20041 .UNIT, TRANSMITTING 1

nra

TTEM MNAT T1 I NQTDATFEDR



™ PARTS

___mmm Mark Industries | SECT. 4
ILLUSTRATED PROPORTIONAL VALVE ASSEMBLY (ALL MODELS) FIG. 3
PARTS CATALOG PAGE 1

20A

REY.



"
W]Mark Industries :QEE 4
ILLUSTRATED PROPORTIONAL VALVE ASSEMBLY (ALL MODELS) F16. 3
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 24145 ASSEMBLY, PROPORTIONAL VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 80008-08 .ELBOW, MALE 1
3 80059-03 .CAP 1
4 80004-03 .CONNECTOR, STRAIGHT THREAD 1
5 80008-04 .ELBOW, MALE 1
6 80052-03 .NIPPLE, PIPE 1
7 51903 .ADAPTER, FEMALE PIPE 1
8 80028-03 .TEE, SWIVEL NUT RUN 1
9 80012-03 .ELBOW, STRAIGHT THREAD 1
10 845 .CAP, QUICK DISCONNECT 1
11 2527 .COUPLING, QUICK DISCONNECT 1
12 80037-08 .TEE, MALE RUN 1
13 20357 .VALVE, NEEDLE 2
14 80052-04 .NIPPLE, PIPE 4
15 80039-04 .TEE, FEMALE PIPE 2
16 . 24181 .ELBOW, MODIFIED STRAIGHT THREAD 1
17 50844 .CONNECTOR, STRAIGHT THREAD 2
18 80004-14 .CONNECTOR, STRAIGHT THREAD 4
19 80004-18 .CONNECTOR, STRAIGHT THREAD 2
20 81315 .VALVE, PROPORTIONAL 1
20A 80004-24 .CONNECTOR, STRAIGHT THREAD 1
-21 67379 ..KIT, TIE ROD 1
22 ...ROD, TIE 4
23 ...NUT, HEX 4
24 |- ...NUT, LOCK 4

RFV - ITEM NOT ILLUSTRATED



= PARTS

_]I“!j[}h,““ Mark Industries SECT. 4
‘H TLLUSTRATED PROPORTIONAL VALVE ASSEMBLY (ALL MODELS) Fle. 3
PARTS CATALOG PAGE 3
ITEM |  PART NUMBER DESCRIPTION DER.

1234567 ASSY.

-25 67378 ..KIT, SEAL PLATE 5

26 ...PLATE, SEAL 1

27 . . . O-RING 2

28 . . .O-RING 1

29 .« .O=-RING 1

30 . . .0O-RING 2

31 . . .O-RING 1

32 .. «BALL 1

33 67382 . .STRAINER, INLET L.S. PILOT FILTER 1

-34 67380 ..KIT, SOLENOID CARTRIDGE 8

* 35 .. .CARTRIDGE, SOLENOID 1

36 .« «O-RING 1

* 37 ...DISK 1l

*ITEMS 35 AND 37 ARE MATCH
SETS AND SHOULD NOT BE
REPLACED INDIVIDUALLY.

REV. - ITEM NOT ILLUSTRATED



PARTS

Mark Industries SECT. 4
TLLUSTRATED HYDRAULIC TANK ASSEMBLY (80C 4X4 & 6X4) FI1G. 4
PARTS CATALOG PAGE 1

REY.
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PARTS

H Mark Industries SECT. 4
ILLUSTRATED HYDRAULIC TANK ASSEMBLY (80C 4X4 & 6X4) FIG. 4
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 21937 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 1 for NHA)
2 21336 .TANK, HYDRAULIC 1
3 16553 .NIPPLE 1
4 20050 .VALVE, BUTTERBALL 1
5 2551 -ELBOW 1
6 80008-20 .ELBOW, MALE 1
7 80041-06 .TEE, STREET 2
8 80001-10 .CONNECTOR, MALE 2
9 80008-10 .ELBOW, MALE 3
10 80060-05 -NUT 2
11 80056-01 .REDUCER, TUBE END 2
12 16557 .NIPPLE | 1
13 21241 .FILTER, RETURN LINE 1
14 21245 - .ELEMENT, FILTER 1
15 80057-20 .REDUCER, PIPE THREAD 1
16, 80008-23 .ELBOW, MALE 1
17 65130A -GAUGE 1
REV. - ITEM NOT ILLUSTRATFD



3

Mark Industries

ILLUSTRATED

PARTS CATALOG

HYDRAULIC TANK ASSEMBLY (100C 6X4)

PARTS

SECT. 4
FIG. 4A
PAGE 1

REY.



P PARTS

i e!]]m Mark Industries SECT. 4
.mmﬁ ILLUSTRATED HYDRAULIC TANK ASSEMBLY (100C 6X4) FIG. 42
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION ﬂ#ﬂ?
1234567 ASSY.
-1 24504 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 1A for NHA)
2 24503 .TANK, HYDRAULIC 1
3 16553 -NIPPLE 1
4 20050 .VALVE, BUTTERBALL 1
5 2968 .CONNECTOR, MALE 1
6 16558 .NIPPLE 1
7 21241 .FILTER, RETURN LINE 1
8 21245 . .ELEMENT, FILTER 1
9 53801 .REDUCER, PIPE 1
10 80008-23 .ELBOW, MALE 1
11 80008-10 .ELBOW, MALE 4
12 80008-11 .ELBOW, MALE 1
13 81122 .GAUGE 1

REV. - ITEM NOT ILLUSTRATED



PARTS

ml\aark Industries SECT. 4
ILLUSTRATED EMERGENCY DESCENT VALVE ASSEMBLY (80C 4X4 & 6X4) FIG. 5
PARTS CATALOG PAGE 1
3

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 22189 ASSEMBLY, EMERGENCY DESCENT VALVE REF

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

2 20436 .VALVE, NEEDLE 1

3 51107 .ELBOW, MALE 2

4 60911 .NUT, JAM 1

REY.
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N PARTS
m@i{}m Mark Industries SECT. 4

GROUND CONTROL BOX ASSEMBLY (ALL MODELS)

ILLUSTRATED FIG. 6
PARTS CATALOG PAGE 2
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P PARTS

i ‘W Mark Industries ,
"MMW ILLUSTRATED GROUND CONTROL BOX ASSEMBLY (ALL MODELS) :sz' z
PARTS CATALOG PAGE 3
ITEM PART NUMBER 1234567 DESCRIPTION 5§ég
-1 24298 ASSEMBLY, GROUND CONTROL BOX REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 20977 .ENCLOSURE 1
3 20460 .DECAL 1
4 20562 .BREAKER, CIRCUIT 3
5 2717 .SWITCH, IGNITION 1
6 4011 .SWITCH, PUSH BUTTON 2
7 20571 .METER, HOUR 1
8 20572 .AMMETER 1
9 20481 .SWITCH, TOGGLE 3
10 20482 .SWITCH, SELECTOR 1
11 21219 .GAUGE, FUEL 1
12 70119 .PLATE, MALE RECEPTACLE COVER 1
13 20413 .DECAL, ENGINE CHOKE 1
14 20573 .RELAY, LATCHING 1
15 62609 .SCREW, CAP 2
16 63311 .WASHER, LOCK 2
17 | 61501 .NUT, HEX 2
18 70213 .RELAY 1
19 70214 .BASE, RELAY 1
20 62630 .SCREW, MACHINE 2
21 63311 .WASHER, LOCK 2
22 61501 .NUT, HEX 2
23 4027 .BLOCK, TERMINAL 52
24 117-A .END, TERMINAL BLOCK 3
25 62609 .SCREW, CAP 6

REV. - ITEM NOT ILLUSTRATED



i

Mark Industries

PARTS

ILLUSTRATED GROUND CONTROL BOX ASSEMBLY (ALL MODELS) :E:T' 2

PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
26 63311 .WASHER, LOCK 6
27 61501 .NUT, HEX 6
28 2807 .RELIEF, STRAIN 1
29 2809 .NUT, LOCK 1
30 2806 .RELIEF, STRAIN 6
31 2808 .NUT, LOCK 6
32 21250 .SENSOR, SLOPE 1
33 60325 .SCREW, CAP 4
34 63303 .WASHER, LOCK 4
35 60703 .NUT, HEX 4
36 4045 .DIODE 3
37 117-D .CONNECTOR, BUTT 5
38 117-E .TERMINAL, PUSH-ON 6
39 70029 .CONNECTOR, FEMALE 2
40 117-cC .CONNECTOR, FEMALE 2
41 2859 .RING, TONGUE 25
42 876 .RING, TERMINAL 10
43 70147 .CAPACITOR 1
44 185702 .DECAL, CIRCUIT BREAKER, 110 V.A.C. 1
45 70413 .VALVE, ENERPAC #MC31000036 CIRCUIT BOARD 1
(100C ONLY)

46 62630 .SCREW, CAP 4
47 63311 .WASHER, LOCK 4
48 61501 .NUT, HEX 4
49 30215 .CLIP, RELAY HOLD DOWN 1
50 70145 .RELAY, 12 VDC 1
51 784-A .SOCKET, 8 PIN OCTAL 1

REV. - ITEM NOT ILLUSTRATED



i

i

PARTS

ﬂ““ Mark Industries SECT. 4
W LLUSTRATED GROUND CONTROL BOX ASSEMBLY (ALL MODELS) FIc. 6
PARTS CATALOG PAGE 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
52 62609 .SCREW, CAP 2
53 63311 .WASHER, LOCK 2
54 61501 .NUT, HEX 2
55 .CLIP, RELAY HOLD DOWN 1

(FURNISHED WITH ITEM 19 RELAY BASE)

REV.

ITEM NOT ILLUSTRATED



PARTS

Mark Industries SECT. 4
ILLUSTRATED MINIPAK ASSEMBLY (80C 4X4 & 6X4) FIG. 7
PARTS CATALOG PAGE 1
6
4
S
9
10 :
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 21088 ASSEMBLY, MINIPAK REF
(See Sect. 4, Fig. 1 for NHA)
2 21787 .VALVE, SOLENOID ' 1
(See Vendor Chap. for more Information)
3 80012-05 .ELBOW, STRAIGHT THREAD 4
4 80063-01 .ADAPTER, FEMALE PIPE 3
5 80001-08 .CONNECTOR, MALE 1
6 80012-08 .ELBOW, STRAIGHT THREAD 1l

REY.



v PARTS

i W" Mark Industries SECT. 4
ILLUSTRATED MINIPAK ASSEMBLY (80C 4X4 & 6X4) FIG 7
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
7 80021-03 .ELBOW, STREET 2
8 80052-04 .NIPPLE, PIPE 4
9 20370 .VALVE, NEEDLE 4
10 80001-04 .CONNECTOR 4
-11 67825 .KIT, SEAL 1

REV. - ITEM NOT ILLUSTRATED



, PARTS
i } Mark Industries SECT. 4
PARTS CATALOG PAGE 1
10
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22607 ASSEMBLY, MINIPAK REF
(See Sect. 4, Fig. 1A for NHA)
2 21787 .VALVE, SOLENOID ‘ 1
3 20370 .VALVE, NEEDLE 4
4 80001-04 .CONNECTOR, MALE 4
5 80037-08 .TEE, MALE RUN 1

REY.



PARTS

W\@ Mark Industries SECT. 4
ILLUSTRATED MINIPAK ASSEMBLY (100C 6X4) FIG. 7A
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
6 80012-05 .ELBOW, STRAIGHT THREAD 4
7 80021-03 .ELBOW, STREET 2
8 80052-04 .NIPPLE, PIPE 4
9 80008-08 .ELBOW, MALE 1
10 80063-01 .ADAPTER, FEMALE PIPE 2
-11 67825 .KIT, SEAL 1

REV. - ITEM NOT ILLUSTRATED



PARTS

mMark Industries SECT. 4
TLLUSTRATED RELIEF VALVE ASSEMBLY (ALL MODELS) FIG. 8
PARTS CATALOG PAGE 1
4
%/6
3 0
~ N
* 0
:: 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22144 ASSEMBLY, RELIEF VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 80004-11 .CONNECTOR, STRAIGHT THREAD 1
3 80036-11 .TEE, STRAIGHT THREAD BRANCH 1
4 80012-11 .ELBOW, STRAIGHT THREAD 1
-5 20564 .VALVE, RELIEF REWORK 1
6 20516 ..VALVE, RELIEF 1




PARTS

Mark Industries SECT. 4
TLLUSTRATED DUAL OVERCENTER VALVE (ALL MODELS) FIG. 9
PARTS CATALOG PAGE 1

9\3
@K 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
=1 22510 ASSEMBLY, DUAL OVERCENTER VALVE REF
(See Sect. 4, Fig. 1 or 1la for NHA)
2 20365 .VALVE, DUAL OVERCENTER 1
3 80012~-05 .ELBOW, STRAIGHT THREAD 2
4 80004-05 .CONNECTOR, STRAIGHT THREAD 2

REY.



Mark Industries

ILLUSTRATED
PARTS CATALOG

DUMP VALVE ASSEMBLY (ALL MODELS)

PARTS

SECT. 4
FIG. 10
PAGE 1

5
6
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22204 ASSEMBLY, DUMP VALVE REF
2 80012-05 .ELBOW, STRAIGHT THREAD 1
3 410 .VALVE, SOLENOID 1
4 80063-01 .ADAPTER, FEMALE PIPE 1
5 80052-04 .NIPPLE, PIPE 1
6 21882 .VALVE, RELIEF 1
7 80001-04 .CONNECTOR, MALE 1

REY.



PARTS

L)
—ﬂmm Mark Industries ROTATION GEARBOX ASSEMBLY (ALL MODELS) SECT. ¢
ILLUSTRATED FIG. 11
PARTS CATALOG PAGE 1

REY.



mMark Industries :22;5 4
TLLUSTRATED ROTATION GEARBOX ASSEMBLY (ALL MODELS) FIG. 11
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION | UPNEIRT
1234567 ASSY.
-1 22789 ASSEMBLY, ROTATION GEARBOX REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 22998 .WELDMENT, MOUNTING PLATE 1
3 60602 .SCREW, CAP 9
4 22830 .HUB, TORQUE 1
(See Sect. 4, Fig. 18 for Details)
5 63303 .WASHER, LOCK 2
6 80036-03 .TEE, STRAIGHT THREAD BRANCH 1
7 61940 .SCREW, CAP 2
8 60622 .SCREW, CAP 2
9 22831 .BRAKE 1
(See Sect. 4, Fig. 1ll1A for Details)
-10 67688 ..KIT, SEAL (FOR 81275) 1
11 80018-13 .ELBOW, 45° STRAIGHT THREAD 2
12 80059-03 .CAP 1
13 81275 .MOTOR, HYDRAULIC 1
(See Sect. 4, Fig. 11B for Details)
-14 67150 ..KIT, SEAL (FOR 22831) 1
-15 - 67644 ..KIT, LINING (FOR 22831) 1
-16 67650 ..KIT, SPRING (FOR 22831) 1
-17 67657 ..KIT, BEARING (FOR 22831) 1
-18 67660 ..PISTON (FOR 22831) 1
19 63305 .WASHER, LOCK 2
20 22099 .SPACER, PINION 1
21 22828 .PINION 1
22 22829 .RETAINER, PINION 1
23 61919 .SCREW, CAP 2
REV. - ITEM NOT ILLUSTRATED



. @m Mark Industries

ILLUSTRATED

PARTS CATALOG

ROTATION GEARBOX BRAKE

PARTS

SECT. 4
FIG1llA
PAGE 1

REY.



i

PARTS

Mark Industries SECT. 4
ILLUSTRATED ROTATION GEARBOX BRAKE FIG.11A
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION Hﬂﬁg
1234567 ASSY.
-1 22831 BRAKE, ROTATION GEARBOX REF f
(See Sect. 4, Fig. 11 for NHA)
2 .SCREW, FLAT HEAD SOCKET CAP 2
3 .RING, RETAINING 1
4 .RING, SNAP 1
-5 67657 .KIT, BEARING 1
6 . .BEARING 1
7 ..SEAL, OIL 1
8 ..SEAL, CASE 2
9 .PLATE, COVER 1
10 .ASSEMBLY, SPLINE SHAFT 1
11 .SCREW, SOCKET HEAD CAP 2
12 .BOLT, SOCKET HEAD SHOULDER 4
-13 67644 .KIT, LINING 1
*8g . .SEAL, CASE 2
14 ..DISC, PRIMARY 1
15 ..DISC, ROTOR 3
16 ..DISC STATOR 2
17 .PLATE, SPRING 1
-18 67650 .KIT, SPRING 1
*g ..SEAL, CASE 2
19 . .SPRING (RED) 4
. .SPRING (BLUE) 2
20 67660 .PISTON 1
21 67150 .KIT, SEAL 1
*7 . .SEAL, OIL 1
*8 . .SEAL, CASE 2
REV. ITEM NOT ILLUSTRATED



PARTS
H Mctrk Industries SECT. 4 E
ILLUSTRATED ROTATION GEARBOX BRAKE FIG.11A
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
22 . -RING, BACK-UP (I.D.) 1
23 ..O~-RING (I.D.) 1
24 .RING, BACK-UP (0.D.) 1
25 ..0O~RING (0.D.) 1
26 .PLATE, PRESSURE 1

REY. - ITEM NOT ILLUSTRATED



lid Mark Industries

ILLY

PARTS CATALOG

STRATED ROTATION GEARBOX HYDRAULIC MOTOR

PARTS

SECT. 4
FIG11lB
PAGE 1

28 26

REY.
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Mark Industries

L

PARTS

ILLUSTRATED ROTATION GEARBOX HYDRAULIC MOTOR :EgTilé
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 81276 MOTOR, ROTATION GEARBOX HYDRAULIC REF
(See Sect. 4, Fig. 11 for NHAa)
2 .BOLT, SPECIAL 5
3 .COVER, END 1
-4 .ASSEMBLY, COMMUTATOR & RING (MATCHED SET) 1
5 . .COMMUTATOR 1
6 ..RING, COMMUTATOR 1
7 .MANIFOLD 1
-8 .SET, ROTOR (MATCHED SET) 1
9 . -.ROTOR 1
10 . . STATOR 1
11 . .VANE 7
12 .PLATE, WEAR 1
13 67692 .LINK, DRIVE 1
14 67699 .SHAFT, COUPLING 1
15 .KEY 1
16 .NUT 1
1f‘ .WASHER 1
18 .BOLT 1
19 .WASHER, LOCK 1
20 .RING, RETAINER 1 ‘
21 .BEARING, INNER 1
22 .BUSHING, INNER 1
23 .WASHER, THRUST 1
24 .BEARING, THRUST 1
25 . HOUSING 1
REV. - ITEM NOT ILLUSTRATED



:
mMark Industries gégs .
TLLUSTRATED ROTATION GEARBOX HYDRAULIC MOTOR FIC.11B
PARTS CATALOG PAGE 3
ITEM |  PART NUMBER DESCRIPTION ‘PER
1234567 ASSY .
26 .0O=-RING 2
27 .BEARING, OUTER 1
28 .BUSHING, OUTER 1l
29 67688 .KIT, SEAL 1
30 . . RING, COMMUTATOR SEAL 1
31 . .RING, SEAL 5
32 . .SEAL 1
33 . .RING, BACK-UP 1
34 . .SEAL, DIRT & WATER 1

REV. - ITEM NOT ILLUSTRATED



=~ PARTS
_mm Mark Industries ROTARY MANIFOLD ASSEMBLY (ALL MODELS) SECT. 4
ILLUSTRATED (TO EARLY 1988) FIG. 12
PARTS CATALOG PAGE 1
11 o
8 10
4
! .
. 5
/Q
6
fE@/
7 /fb
o)
) 2
4,///,»{;§9 ’//////
6
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 21898 ASSEMBLY, ROTARY MANIFOLD REF
(See Sect. 4, Fig. 1 or 1A for NHA)
-2 21895 .MANIFOLD, ROTARY (RA) 1
-3 66561 ..KIT, SEAL 1
4 80012-03 .ELBOW, STRAIGHT THREAD 2
5 80008-03 .ELBOW, MALE 1
6 80012-18 .ELBOW, STRAIGHT THREAD 2
7 80008-08 .ELBOW, MALE 1
8 80004-03 .CONNECTOR, STRAIGHT THREAD 2
9 80001-08 .CONNECTOR, MALE 1
10 80001-03 .CONNECTOR, MALE 1
, 11 80004-18 .CONNECTOR, STRAIGHT THREAD 2

REY.



PARTS

illii Mark Industries ROTARY MANIFOLD ASSEMBLY (ALL MODELS) SECT. 4

“E™ ILLUSTRATED (SINCE EARLY 1988) FI1G. 12
PARTS CATALOG PAGE 2

REY.



fﬁ\ ‘W" Mark Industries

PARTS

ROTARY MANIFOLD ASSEMBLY (ALL MODELS) SECT. 4
ILLUSTRATED (SINCE EARLY 1988) FIG. 12
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION %&ﬁg
1234567 ASSY.
-1 21898 ASSEMBLY, ROTARY MANIFOLD REF
(See Sect. 4, Fig. 1 or 1A for NHA)
-2 24132 .MANIFOLD, ROTARY (TH) 1
3 . .WASHER, LOCK 4
4 . .SCREW, CAP 4
5 . .RETAINER, SPOOL 1
6 . .ASSEMBLY, SWIVEL SPOOL 1
7 . .HOUSING 1
-8 67817 ..KIT, SEAL 1
9 ...RING, GLYD 7
10 ...RING, D.C. GLYD 2
11 ...RING, WEAR 1
12 80004-03 .CONNECTOR, MALE 2
13 80001-03 .CONNECTOR, MALE 1
14 80008-08 .ELBOW, MALE 1
15 80008-03 .ELBOW, MALE 1
16 80001-08 .CONNECTOR, MALE 1
17 80004-18 .CONNECTOR, MALE 2
18 80012-18 .ELBOW, MALE 2
19 80012-03 .ELBOW, MALE 2

REV.

- ITEM NOT ILLUSTRATED



Mark Industries

ILLUSTRATED
PARTS CATALOG

ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4)

PARTS

SECT. 4
FIG. 13
PAGE 1

REY.


Marty Visser


PARTS

Mark Industries SECT. 4
TLLUSTRATED ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4) FIG. 13
PARTS CATALOG PAGE 2

19

REY.




PARTS

m'Mark'Industries SECT. 4
ILLUSTRATED ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4) FIG. 13
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
-1 24593 ASSEMBLY, ENGINE & PUMP REF
(See Sect. 4, Fig. 1 for NHA)
2 24309 .ENGINE, WISCONSIN 1
3 22173 .ASSEMBLY, COUPLING 1
4 25253 .KEY - 1
5 249 .BARB, HOSE 1
6 20832 .VALVE, FUEL SHUT OFF 1
7 66196 .ELBOW, STREET 2
8 16550 .NIPPLE, PIPE 1l
9 80012-24 .ELBOW, STRAIGHT THREAD 1
10 80012-28 .ELBOW, STRAIGHT THREAD 1
11 80012-08 .ELBOW, STRAIGHT THREAD . 1l
12 80004-03 .CONNECTOR, STRAIGHT THREAD 1
13 60604 .SCREW, CAP 4
14 22101 .ADAPTER, PUMP MACHINING 1
15 63305 .WASHER, LOCK 2
l6 60705 .NUT; HEX 2
17 " 63613 .STUD . 2
18 21638 .PUMP, ENGINE ' 1
(See Sect. 4, Fig. 13B for Details)
19 24609 .LINKAGE, CHOKE 1
20 67432 .YOKE, HIGH SPEED 1
21 60805 .NUT, HEX 1l
22 60701 .NUT, HEX 2
23 63301 .WASHER, LOCK 2
24 21777 .SOLENOID, D.C. _ 1
25 , 22194 .BRACKET, SOLENOID 1

REV. - ITEM NOT ILLUSTRATED
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PARTS

ILLUSTRATED ENGINE & PUMP ASSEMBLY (80C 4X4 & 6X4) ?igT'li
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION lggg
1234567 ASSY.
26 60309 .SCREW, CAP 2
27 20364 .THROTTLE, HYDRAULIC -1
28 63402 .WASHER, FLAT 2
29 63302 .WASHER, LOCK 2
30 60404 .SCREW, CAP 2
31 22209 .BRACKET, MOUNTING THROTTLE 1
32 80008-04 .ELBOW, MALE 1
33 64313 .PIN, COTTER 2
34 67793 .PIN, YOKE 1
REV. - ITEM NOT ILLUSTRATED



PARTS

SECT. 4

FIG13A
PAGE 1

ENGINE & PUMP ASSEMBLY (100C 6X4)

it Mark Industries

ILLUSTRATED

PARTS CATALOG
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PARTS

!
'Wm Mark Industries - | Verer. s
W CUsTRATED NE & PUMP ASSEMBLY (100C 6X4) c1o. 132
PARTS CATALOG : PAGE 2
ITEM | PART NUMBER " DESCRIPTION DER
1234567 ASSY.
-1 22201 ASSEMBLY, DEUTZ ENGINE-PUMP REF
(See Sect. 4, Fig. 1A for NHA)
2 22200 .ENGINE, DEUTZ DIESEL 1
3 63305 .WASHER, LOCK 2
4 60705 .NUT, HEX 2
5 63613 .STUD 2
6 52002 .ADAPTER, FEMALE PIPE 1
7 51007 .CONNECTOR, MALE 1
8 54809 .COUPLING, HEX REDUCING 1
9 55302 .TEE, EXTERNAL PIPE 1
10 50838 .CONNECTOR, STRAIGHT THREAD 1
11 53202 .TEE, STRAIGHT THREAD RUN 1
12 50801 .CONNECTOR, STRAIGHT THREAD 1
13 21638 .PUMP, ENGINE 1

(See Sect. 4, Fig. 13B for Details)

14 13226-54 .ASSEMBLY, CABLE-1 AWG 54 IN.

REV. - ITEM NOT ILLUSTRATED
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JlLi 3

PARTS

Mark Industries SECT. 4
ILLUSTRATED ENGINE PUMP (ALL MODELS) FIG.13E
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %#ﬁg
1234567 ASSY.
-1 21638 PUMP, ENGINE REF
(See Sect. 4, Fig. 13 or 13A for NH2)
2 .ASSEMBLY, HOUSING 1
-3 16964 .KIT, SEAL 1
4 . .RING, RETAINING 2
5 . .0O-RING 2
6 . .GASKET 1
7 . .O-RING 1
8 . .GASKET, COMPENSATOR 1
9 ..RING, RETAINING 1
10 66741 ..SEAL, SHAFT 1
11 . .RING, RETAINING 2
12 .SHAFT, DRIVE 1
13 .COVER, TRUNNION 2
14 .RACE, INNER 2
15 .BEARING, NEEDLE 2
16 .SPRING, CAMPLATE CONTROL 1
17 .COLLAR, SPRING 1
18 .BUTTON, PIVOT 1
19 .PIN, ROLL 1
20 .CAMPLATE 1
21 .CAPSCREW, BACKPLATE 4
22 .ASSEMBLY, BACKPLATE 1
23 .PIN, ROLL 2
24 .PISTON, CONTROL 1
25 .SCREW, COMPENSATOR CAP 4

REV.

ITEM NOT ILLUSTRATED



PARTS

mMark Industries SECT. 4
ILLUSTRATED ENGINE PUMP (ALL MODELS) FIG.13B
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
26 21757 .ASSEMBLY, COMPENSATOR 1
27 .ASSEMBLY, ROTATING KIT 1
28 .WASHER 1
29 .BEARING, THRUST 1
30 .WASHER, THRUST 2

REV.

ITEM NOT ILLUSTRATED
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Mark Industrie
. T S SOLENOID VALVE ASSEMBLY (ALL MODELS) SECT. 4
LLUSTRATED (TO LATE 1986) FIG. 14
PARTS CATALOG PAGE 1
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UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 21692 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 53201 .TEE 1
3 2532 .ELBOW, 90° 4
4 2447 .ELBOW, 90° 1
5 2405 .PLUG, HEX HEAD 1
6 53900 .PLUG, HOLLOW HEX 1
7 21860 .BLOCK, MANIFOLD 1
8 66201 ..COIL, LARGE ROUND (ONLY) 3
9 66245 . .CARTRIDGE, 3-WAY (ONLY) 3
10 66202 ..COIL, SMALL ROUND (ONLY) ) 1
11 66246 . .CARTRIDGE, 2-WAY (ONLY) 1

REY.




= PARTS
i} Mark Industries SOLENOID VALVE ASSEMBLY (ALL MODELS) SECT. 4

ILLUSTRATED (FROM LATE 1986 TO LATE 1988) FIG. 14
PARTS CATALOG PAGE 2
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RN PARTS

~= .
- mMark Industries SOLENOID VALVE ASSEMBLY (ALL MODELS) SECT. 4
W TLLUSTRATED (FROM LATE 1986 TO LATE 1988) FIG. 14
PARTS CATALOG PAGE 3
_ UNIT
ITEM PART NUMBER 1234567 DESCRIPTION A%%%
-1 21692 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 50900 .ELBOW, STRAIGHT THREAD 1
3 80012-03 .ELBOW, STRAIGHT THREAD 3
4 80012-08 .ELBOW, STRAIGHT THREAD 1
5 80004-03 .CONNECTOR, STRAIGHT THREAD 1
6 80015-03 .ELBOW, SWIVEL NUT 1
-7 21860 .VALVE, SOLENOID 1
8 66885 | . .BLOCK, MANIFOLD 1
9 66884 ..COIL (SQUARE) & CARTRIDGE 3
10 67249 ...COIL (ONLY) (SQUARE) 3
11 66883 ..COIL (SQUARE) & CARTRIDGE 1
12 67249 ...COIL (ONLY) (SQUARE) 1
-13 67248 ..KIT, SEAL 1

REY. S - ITEM NOT ILLUSTRATED




- ' PARTS

NMark Industries SOLENOID VALVE ASSEMBLY (ALL MODELS) SECT. 4
ILLUSTRATED (SINCE LATE 1988) FIG. 14
PARTS CATALOG PAGE 4
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Throttle

REY.



_mm Mark Industries SOLENOID VALVE ASSEMBLY (ALL MODELS) Sect. 4
W TLLUSTRATED (SINCE LATE 1988) FIG. 14
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY.
-1 22609 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 50900 .ELBOW, STRAIGHT THREAD 1
3 80012-03 .ELBOW, STRAIGHT THREAD 3
4 80012-08 .ELBOW, STRAIGHT THREAD 1
5 80004-03 .CONNECTOR, STRAIGHT THREAD 1
6 80015-03 .ELBOW, SWIVEL NUT 1
7 22609-9 .ASSEMBLY, TUBE 2
8 80001-03 .CONNECTOR, MALE 4
9 30884 .VALVE, FLOW CONTROL 2
-10 21860 .VALVE, SOLENOID 1
11 66885 ..BLOCK, MANIFOLD 1
12 66884 ..COIL (SQUARE) & CARTRIDGE 3
13 67249 ...COIL (ONLY) (SQUARE) 3
14 66883 ..COIL (SQUARE) & CARTRIDGE 1
15 67249 ...COIL (ONLY) (SQUARE) 1
-16 67248 ..KIT, SEAL 1
17 81258 .VALVE, ELECTRICAL CHECK 1
REV. - ITEM NOT ILLUSTRATED




PARTS

il Mark Industries SECT. 4
‘ ILLUSTRATED SOLENOID VALVE ASSEMBLY (100C 6X4) FIG14A
PARTS CATALOG PAGE 1
éiéikr’////,3
1
2
\ 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22909 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1A for NHA)
2 81054 .VALVE, SOLENOID 1
3 80004-11 .CONNECTOR, STRAIGHT THREAD 1
4 80012-11 .ELBOW, STRAIGHT THREAD 1

REY.
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*,W Mark Industries MASTER LEVELING CYLINDER ASSEMBLY (ALL MODELS) SECT. 4
“W™ 1L LusTRATED FIG. 15
PARTS CATALOG PAGE 1
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PARTS

| Mark Industries SECT. 4
ILLUSTRATED MASTER LEVELING CYLINDER ASSEMBLY (ALL MODELS) FIG. 15
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 : ASSY.
-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 80033-03 .TEE, STRAIGHT THREAD RUN 2
3 - 21111 .CYLINDER, MASTER LEVELING 1
4 . .BARREL 1
5 . .ROD 1
6 . .NUT, GLAND 1
7 . .PISTON 1
8 67671 . .BUSHING 4
-9 66044 ..KIT, SEAL 1
10 ...PELLET, LOCK 1
11 ...0-RING, GLAND NUT 1
12 ...B/U RING, GLAND NUT 1
13 ...SEAL, PISTON (POLYPAK) 2
14 ...SEAL, ROD (POLYPAK) 1
15 ...WIPER, ROD 1
16 ...NUT, ROD 1
17 ...O-RING, STATIC 1
REV. - ITEM NOT ILLUSTRATED
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| '- Mark Industries LIFT CYLINDER ASSEMBLY (ALL MODELS) SECT
ILLUSTRATED , FIG. 16
PARTS CATALOG PAGE 1

REY.
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W’m Mark Industries | oot
W™ ILLUSTRATED LIFT CYLINDER ASSEMBLY (ALL MODELS) Flco. 16
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION qﬂig
1234567 ASSY.
-1 24056 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 80015-06 .ELBOW, SWIVEL NUT 1
3 80004-11 .CONNECTOR, STRAIGHT THREAD 1
4 20348 .ORIFICE, BLEED DOWN 1
5 80060-05 .NUT 1
6 50900 .ELBOW, STRAIGHT THREAD 1
7 80012~11 .ELBOW, STRAIGHT THREAD 1
-8 24094 .SUB-ASSEMBLY, LIFT CYLINDER 1
9 80012-18 . .ELBOW, STRAIGHT THREAD 1
10 80060-08 . .NUT 2
11 80062-08 . .SLEEVE 2
12 26379 .. TUBING, HYDRAULIC 1
13 80004-19 . .CONNECTOR, STRAIGHT THREAD 1
14 63302 . .WASHER, LOCK 4
15 61943 ..SCREW, ROUND SOCKET HEAD 4
16 81006 . .CARTRIDGE, OVERCENTER 2
17 21445 . .BLOCK, BOOM CYLINDER VALVE 1
-18 24043 . .CYLINDER, LIFT 1
19 . . . BUSHING 4
20 . . .BARREL 1
21 ...ROD 1
22 ...NUT, GLAND 1
23 ...TUBE, STOP 1
24 «..PISTON 1l
?5 ...NUT, ROD 1

REV. ~ ITEM NOT ILLUSTRATED



PARTS

il Mark Industries SECT. 4
M LUSTRATED LIFT CYLINDER ASSEMBLY (ALL MODELS) Flo. 16
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂﬁg

1234567 ASSY.

-26 67776 ...KIT, SEAL 1

27 ....WIPER, ROD 1

28 . .SEAL, ROD 1

29 . .O-RING, HEAD 1

30 ..B/U RING, HEAD 1

31 ..0-RING, STATIC 1

32 ..RING, WEAR 2

33 ....0-RING, PISTON 1

34 1 ....rRING, GLYD 1

REV.

ITEM NOT ILLUSTRATED



- ' PARTS
_Wm Mark Industries SECT. 4
ILLUSTRATED EMERGENCY PUMP & MOTOR ASSEMBLY (ALL MODELS) FIG. 17
PARTS CATALOG PAGE 1

ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
-1 22390 ASSEMBLY, EMERGENCY PUMP & MOTOR REF
(See Sect. 4, Fig. 1 or 1A for NHA)
2 20384 .PUMP & MOTOR, EMERGENCY 1
3 67940 . .MOTOR 1
4 66402 . .PUMP ) 1
-5 67935 ...KIT, SEAL 1
6 80001-08 .CONNECTOR, MALE 2

REY.
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i Mark Industries ODELS) SECT. 4
Hf kA Rl
89 LusTrATED TORQUE HUB (ALL M FIG. 18
PARTS CATALOG PAGE 1
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PARTS

m}hmm Mark Industries ox SECT. 4
W% CLUSTRATED QUE HUB (ALL MODELS) e 18
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION UnLY
1234567 ASSY.
-1 22830 HUB, TORQUE REF
(See Sect. 4, Fig. 11 for NHA)
2 67877 .SHAFT, OUTPUT 1
3 67917 .CUP, BEARING 1
4 67924 .CONE, BEARING 1
5 67915 .CUP, BEARING 1
6 67923 .CONE, BEARING 1
7 .HUB 1
8 67911 . SPACER 1
9 .GEAR, RING 1
10 .CARRIER 1
11 67898 .WASHER, THRUST 6
12 67918 .ROLLER, NEEDLE 96
13 67907 .SPACER 3
14 .SHAFT, PLANET 3
15 .GEAR, PLANET 3
16 .PIN, ROLL 3
17 .COVER 1
18 .GEAR, INPUT 1
19 67899 .WASHER, THRUST 1
20 67931 .BOLT 8
21 .PLUG, PIPE 1
22 67932 .BOLT, SHOULDER 4
~23 67871 .KIT, SEAL 1
24 66508 . .SEAL, SHAFT 1
2’5 . .RING, RETAINING 1
REV. - ITEM NOT ILLUSTRATED



PARTS

W Mark Industries - SECT. 4
ILLUSTRATED TORQUE HUB (ALL MODELS) FIG .18
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
26 - .O-RING 2
27 . .WASHER, THRUST 1

REV.

ITEM NOT ILLUSTRATED



PARTS

Mark Industries SECT.
ILLUSTRATED BOOM ASSEMBLY (80C 4X4) (80C & 100C 6X4) 5
PARTS CATALOG

SECTION 5 CONTAINS:

FIG. NO. TITLE
1l FINAL BOOM ASSEMBLY (80C 4X4 & 6X4)
ia FINAL BOOM ASSEMBLY (100C 6X4)
2 INTERMEDIATE BOOM ASSEMBLY (80C 4X4 & 6X4)
24 OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)
3 INNER BOOM ASSEMBLY (80C 4X4 & 6X4)
3a INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)

INNER BOOM SUB-ASSEMBLY (100C 6X4)
BOOM EXTENSION CYLINDER ASSEMBLY (80C 4X4 & 6X4)
5A BOOM EXTENSION CYLINDER ASSEMBLY (100C 6X4)
5B OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY (100C 6X4)
SLAVE LEVELING CYLINDER ASSEMBLY (ALL MODELS)
CABLE SHEAVE ASSEMBLY (80C 4X4 & 6X4)

7A CABLE SHEAVE ASSEMBLY (100C 6X4)
8 PLASTITRAK SUPPORT ROLLER ASSEMBLY (ALL MODELS)
8A PLASTITRAK ASSEMBLY (100C 6X4)

REY.



PARTS

Ll
_mm Mark Industries SECT. 5
ILLUSTRATED FINAL BOOM ASSEMBLY (80C 4X4 & 6X4) FIG. 1

PARTS CATALOG PAGE 1

REY.
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PARTS CATALOG PACE
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SECT. 5
FIG. 1

PAGE 3

FINAL BOOM ASSEMBLY (80C 4X4 & 6X4) .

Mark Industries

ILLUSTRATED

R

PARTS CATALOG

REY.



MMark Industries SECT. <
ILLUSTRATED FINAL BOOM ASSE&BLY (80C 4X4 & 6X4) FIe. 1
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION %&%[
1234567 ASSY.
-1 24136 ASSEMBLY, FINAL BOOM REF
(See Sect. 2, Fig. 1 or 1A for NHA)
2 23640 .MACHINING, OUTER BOOM 1
3 24135 .ASSEMBLY, INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2 for Details)
4 23966 .PIN, BOOM EXTENSION CYLINDER 1l
5 21353 . . BUSHING, ECCENTRIC 2
6 62229 .SCREW, SET 4
7 23964 .LEVER, EXTENSION CABLE 1
8 22593 .RETAINER 1
9 63302 .WASHER, LOCK 2
10 60533 .SCREW, CAP 2
11 22703 .PIN, CABLE 2
12 65082 .RING, SNAP 4
13 23894 .BRACKET, STATIONARY (PLASTITRAK) 1
14 60501 .SCREW, CAP 4
15 63301 .WASHER, LOCK 4
16 61931 .SCREW, CAP 2
17 61322 .NUT, LOCK 2
18 22121 .PLATE, ACCESS COVER 1
19 60367 .SCREW, CAP 6
20 63302 .WASHER, LOCK 6
21 60395 .SCREW, CAP 4
22 60343 .SCREW, CAP 12
23 63303 .WASHER, LOCK 16
24 62204 .SCREW, SET 4
25 61101 .NUT, JAM 4
REV. - ITEM NOT ILLUSTRATED
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PARTS

Mcxrk Industries | SECT. S
ILLUSTRATED FINAL BOOM ASSEMBLY (80C 4X4 & 6X4) Fre. 1

PARTS CATALOG — PAGE 5

ITEM PART NUMBER S DESCRIPTION qﬂﬁf
1234567 ASSY.

26 21321 .PLATE, WEAR PAD COVER 2

27 20453 .PLATE, PRESSURE PAD 2

28 24016 .PAD, WEAR 2

29 21358 .RETAINER, WEAR PAD 2

30 23965 .LEVER, RETRACTION CABLE 1

31 22703 ..PIN, CABLE 2

32 65082 .RING, SNAP 4

33 22708 .PIN, CABLE 1

34 65076 .RING, SNAP 2

35 22710 .CLEVIS 1

36 64301 .PIN, COTTER 1

37 60910 .NUT, JAM 2

38 23842 .BRACKET, BOOM END 1

39 23958 .PAD, WEAR 2

40 61806 .SCREW, CAP 4

41 60542 .SCREW, CAP 4

42. 63303 .WASHER, LOCK 4

43 70107 .SWITCH, LIMIT 1

44 62615 .SCREW, MACHINE 2

45 63313 .WASHER, LOCK 2

46 70148 .LEVER, ARM 1

47 2806 .RELIEF, STRAIN 1

48 70036 .CABLE, ELECTRICAL (400 IN.) 1

REY.

- ITEM NOT ILLUSTRATED



Mif Mark Industries

FINAL BOOM ASSEMBLY (100C 6X4)

"ILLUSTRATED

PARTS CATALOG

REY.
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PARTS

SECT. 5

v .
TLLOSTRATED FINAL BOOM ASSEMBLY (100C 6X4) FI6. 1A
PARTS CATALOG PAGE 2

REY.



e PARTS

W ]1@“ Mark Industries FINAL BOOM ASSEMBLY (100C 6X4) SECT. >
M ILLUSTRATED FIG. 1A
PARTS CATALOG PAGE 3

- REY.
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PARTS

Wn Mark Industries SECT. S
TLLUSTRATED FINAL BOOM ASSEMBLY (100C 6X4) Flo. 1a
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION %ﬂi{
1234567 ASSY.
-1 24310 ASSEMBLY, FINAL BOOM REF
(See Sect. 2, Fig. 1B for NHA)
2 24072 .MACHINING, OUTER BOOM 1
3 24311 .ASSEMBLY, OUTER/INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2A for Details)
4 70107 .SWITCH, LIMIT 1
5 70032 .LEVER, SWITCH 1
6 62704 .SCREW, MACHINED SLOTTED 2
7 63313 .WASHER, LOCK 2
8 24228 .PIN, TRUNNION 2
9 62221 .SCREW, SET 2
10 24328 .ASSEMBLY, OUTSIDE BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5B for Details)
11 22121 .PLATE, ACCESS COVER 1
12 63303 .WASHER, LOCK 4
13 60408 .SCREW, CAP 4
14 24401 .ASSEMBLY, PLASTITRAK 1
(See Sect. 5, Fig. 8A for Details)
15. 60625 .SCREW, CAP 4
16 80011-03 .ELBOW, BULKHEAD UNION 4
17 60534 .SCREW, CAP 1
18 63301 .WASHER, LOCK 1
19 16268 .CLAMP, HOSE 1
20 63401 .WASHER, FLAT 1
21 60701 .NUT, HEX 1
22 22207 .BRACKET, BULKHEAD FITTING 2
23 80045-06 .UNION, BULKHEAD 2
24 63302 .WASHER, LOCK 4

REV. ) - ITEM NOT ILLUSTRATED



PARTS

it Mark Industries SECT. 5
TLLUSTRATED FINAL BOOM ASSEMBLY (100C 6X4) FIc. 1A
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY.
25 60603 .SCREW, CAP 4
26 24480 .PLATE, ACCESS COVER 1
27 63303 .WASHER, LOCK 4
28 60408 .SCREW, CAP 4
29 31358 . RETAINER 2
30 23170 .PAD, WEAR 2
31 20453 .PLATE, PRESSURE PAD 4
32 21321 .PLATE, COVER 2
33 61101 .NUT, JAM 8
34 62204 .SCREW, SET 8
35 63303 .WASHER, LOCK 28
36 60325 .SCREW, CAP 24
37 24242 .PAD, WEAR 2
38 22171 .PLATE, COVER 2
39 61805 .SCREW, FLAT SOCKET HEAD CAP 4
40 24225 .PAD, WEAR 2
41 24226 .BRACKET, WEAR PAD 2
42 60416 .SCREW, CAP 4
43 24454 .BUSHING, ECCENTRIC 2
44 62229 .SCREW, SET 4
45 24227 .PIN, ANCHOR 1
46 62229 .SCREW, SET 2
47 61821 .SCREW, CAP 2
48 22125 .PAD, WEAR-QUTSIDE EXTENSION CYLINDER 1
49 24402 .CLAMP, OUTSIDE EXTENSION CYLINDER 1
REV. - ITEM NOT ILLUSTRATED



@ﬁﬂm@m

PARTS

Mark Industries SECT. 5
ILLUSTRATED FINAL BOOM ASSEMBLY (100C 6X4) FIG. 1A
PARTS CATALOG PAGE 6
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
50 63303 .WASHER, LOCK 2
51 60703 .NUT, HEX 2

REV.

ITEM NOT ILLUSTRATED



PARTS
SECT. 5

FIG. 2

PAGE 1

INTERMEDIATE BOOM ASSEMBLY (80C 4X4 & 6X4)

TLLUSTRATED

il Mark Industries

e
i

PARTS CATALOG

REY.



= PARTS
—Wﬁmm‘"‘ Indusiries: INTERMEDIATE BOOM ASSEMBLY (80C 4X4 & 6X4) SECT. 5
ILLUSTRATED Flo. -

PARTS CATALOG - , PAGE 2

REY.



m Mark Industries INTERMEDIATE BOG :22;? s
TLLUSTRATED M ASSEMBLY (80C 4X4 & 6X4) FlG. 2
PARTS CATALOG : PAGE 3
ITEM PART NUMBER DESCRIPTION ﬂﬁﬂg
1234567 ASSY.
-1 24135 ASSEMBLY, INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 23638 .MACHININ&, INTERMEDIATE BOOM 1
3 24134 .ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 3 for Details)
4 23836 .ASSEMBLY, BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5 for Details)
5 24017 .PIN, TRUNNION 2
6 62229 .SCREW, SET 3
7 23954 .PAD, WEAR 1
8 61826 .SCREW, CAP 4
9 23955 .PAD, WEAR 2
10 61801 .SCREW, CAP 4
11 22705 .ASSEMBLY, CABLE SHEAVE 2
(See Sect. 5, Fig. 7 for Details)
12 65534 .WASHER, THRUST 4
13 23845 .PIN, CABLE SHEAVE 2
14 60553 .SCREW, CAP 2
15 - 63302 .WASHER, LOCK 2
16 65103 .FITTING, GREASE 2
17 23957 .PAD, WEAR 2
18 61806 .SCREW, CAP 4
19 23749 .WELDMENT, CABLE KEEPER 2
20 60527 .SCREW, CAP 4
21 63302 .WASHER, LOCK 4
22 24510 .ASSEMBLY, PLASTITRAK SUPPORT ROLLER 1
(See Sect. 5, Fig. 8 for Details)
23 23956 .PAD, WEAR 2

REV. - ITEM NOT ILLUSTRATED



i

- PARTS

_wmm“m Mark Industries S

TLLUSTRATED INTERMEDIATE BOOM ASSEMBLY (80C 4X4 & 6X4) Fle. 2

PARTS CATALOG PAGE 4

ITEM PART NUMBER DESCRIPTION i
1234567 ASSY.
24 61805 .SCREW, CAP - 6
25 23953 .PAD, WEAR 1
26 61801 .SCREW, CAP 2
27 23844 .SUPPORT, WEAR PAD 1
28 23962 . SHIM 1
29 60325 .SCREW, CAP 4
30 63303 .WASHER, LOCK 4
31 23952 .PAD, WEAR 2
32 20453 .PLATE, PRESSURE PAD 2
33 21321 .COVER, PRESSURE PAD 2
34 23963 .SHIM 2
35 60541 .SCREW, CAP 12
36 63303 ‘ .WASHER, LOCK 12
37 62204 .SCREW, SET 4
38 61101 .NUT, JAM 4
39 22705 .ASSEMBLY, CABLE SHEAVE 2
(See Sect. 5, Fig. 6 for Details)

40 65534 .WASHER, THRUST 4
41 65103 .FITTING, GREASE 2
42 21287 .WELDMENT, CABLE KEEPER 2
43 60527 .SCREW, CAP 4
44 63302 .WASHER, LOCK 4
45 61931 .SCREW, CAP 4
46 63302 .WASHER, LOCK 4

REV. - ITEM NOT ILLUSTRATED



PARTS
SECT. 5

FIG. 2A
PAGE 1

OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)

m‘ Mark Industries

@™ ILLUSTRATED

PARTS CATALOG
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REY.
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e
trie
_WWMCH}! Indus i S OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4) SECT. 5
ILLUSTRATED FIG. 22

PARTS CATALOG PAGE 2

REY.



i

Mark Industries

ILLUSTRATED
PARTS CATALOG

OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)

PARTS

SECT. 5
FI1G. 2A
PAGE 3

REY.



pr X PARTS

_ﬂm@@uﬂ' Mark Industries SECT. 5
th TLLUSTRATED OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6x4) |- =~
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY.
-1 24311 SUB-ASSEMBLY, OUTER/INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 1A for NHA)
2 24074 .MACHINING, OUTER/INTERMEDIATE BOOM 1
3 24312 .SUB-ASSEMBLY, INNER/INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 3A for Details)
4 24241 .PAD, WEAR 2
5 61801 .SCREW, CAP 4
6 24240 .PAD, WEAR 2
7 61805 .SCREW, CAP 6
8 60607 .SCREW, CAP 4
9 24401 .ASSEMBLY, PLASTITRAK 1
(See Sect. 5, Fig. 8A for Details)
10 60625 .SCREW, CAP 4
11 22031 .BRACKET, PLASTITRAK 1
12 24239 .PAD, WEAR 1
13 61827 .SCREW, CAP 4
14 62229 .SCREW, SET 4
15 21353 .BUSHING, ECCENTRIC 2
16 23213 .PIN, BOOM EXTENSION 1
17 65082 .RING, SNAP 4
18 22703 .PIN 2
19 22593 .RETAINER 1
20 60603 .SCREW, CAP 2
21 24229 .LEVER, EXTENSION CABLE 1
22 60644 .SCREW, CAP 4
23 63301 .WASHER, LOCK 4
24 63302 .WASHER, LOCK 6

REV. - ITEM NOT TIHUSTRATFEDN



PARTS

mMark Industries SECT. 5

ILLUSTRATED OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4) FIG. 2A

PARTS CATALOG PAGE 5

ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.

25 60367 .SCREW, CAP 6
26 24230 .PLATE, COVER 1
27 23894 .BRACKET, STATIONARY (PLASTITRAK) 1
28 60701 .NUT, HEX 4
29 61931 .SCREW, CAP 2
30 61322 .NUT, LOCK 2
31 60325 .SCREW, CAP 16
32 63303 .WASHER, LOCK 16
33 21321 .PLATE, WEAR PAD COVER 2
34 20453 .PLATE, PAD PRESSURE 2
35 23170 .PAD, WEAR 2
36 21358 .RETAINER, WEAR PAD 2
37 64301 .PIN, COTTER 1
38 24392 .PAD, WEAR 2
39 61806 .SCREW, FLAT SOCKET HEAD CAP 4
40 60910 .NUT, JAM 2
41 60607 .SCREW, CAP 6
42 24224 .BRACKET, BOOM END 1
43 70148 .LEVER, ARM 1
44 62704 .SCREW, MACHINE 2
45 63313 .WASHER, LOCK 2
46 2768 .CABLE, ELECTRICAL (25 FT.) 1
47 2806 .RELIEF, STRAIN 1
48 70107 .SWITCH, LIMIT 1
49 22710 .CLEVIS 1
50 65076 .RING, SNAP 2

Y. L e I.EN



=~ PARTS

l!!ﬂw Mark Industries SECT. ©
M CCUSTRATED OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4) Fig. 22
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
51 65082 .RING, SNAP 4
52 22703 .PIN 2
53 24238 .LEVER, RETRACTION CABLE 1
54 22708 -PIN 1
55 61101 .NUT, JAM 4
56 62204 .SCREW, SET 4
57 60617 .SCREW, CAP 4

REV. - ITEM NOT ILLUSTRATED
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Mark Industries

ILLUSTRATED

PARTS CATALOG

INNER BOOM ASSEMBLY (80C 4X4 & 6X4)

REY.



- PARTS
mMark Industries SECT. 5

- I OOM ASSEMBLY (80C 4X4 & 6X4) .
W TLLUSTRATED NNER B FIG. 3
PARTS CATALOG PAGE 2

REY.



{1l Mark Industries

ILLUSTRATED
PARTS CATALOG

INNER BOOM ASSEMBLY (80C 4X4 & 6X4)

PARTS
SECT. 5
FIG. 3
PAGE 3

35

REY.
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PARTS

Mark Industries SECT. 5
ILLUSTRATED INNER BOOM ASSEMBLY (80C 4X4 & 6X4) FIe. 3
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION %&ig
1234567 ASSY.
-1 24134 ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 23635 .MACHINING, INNER BOOM 1
3 20802 .CABLE, ELECTRIC (1620 IN.) 1
4 2568 .HOSE, HYDRAULIC (1440 IN.) 4
5 21094 .ASSEMBLY, SLAVE LEVELING CYLINDER 1
(See Sect. 5, Fig. 6 for Details)
6 2562 .FITTING, STRAIGHT SWIVEL 2
7 16268 .CLAMP, HOSE 1
8 60309 .SCREW, CAP 1
9 60711 .NUT, HEX 1
10 23949 .PAD, WEAR 1
11 61805 .SCREW, CAP 4
12 23960 .CABLE, RETRACTION 2
13 22703 .PIN, CABLE 2
14 65082 .RING, SNAP 4
15 23950 .PAD, WEAR 1
16" 61833 .SCREW, CAP 4
17 23951 .PAD, WEAR 2
18 61806 .SCREW, CAP 4
19 23959 .CABLE, EXTENSION 2
20 22703 .PIN, CABLE 2
21 65082 .RING, SNAP 4
22 24133 .PLATE, MOUNTING PLASTITRAK 1
23 60322 .SCREW, CAP 4
24 63302 .WASHER, LOCK 4
éS 23895 .BRACKET, MOVABLE PLASTITRAK 1
REY. - ITEM NOT ILLUSTRATED



PARTS

% Mark Industries SECT. &
ILLUSTRATED INNER BOOM ASSEMBLY (80C 4X4 & 6X4) FIG. 3
PARTS CATALOG PAGE S
ITEM PART NUMBER DESCRIPTION %ﬁﬁg
1234567 ASSY.
26 60543 .SCREW, CAP 4
27 63301 .WASHER, LOCK 4
28 23824 .TRACK, POWER (See Note) 165 PCS
-29 21933 ..TRACK, MARK REF
21933 Superceded by....(See Note)
30 61931 .SCREW, CAP 2
31 61322 .NUT, LOCK 2
32 24014 .PLATE, BULKHEAD 1
33 61833 .SCREW, CAP 4
34 23961 .PIN, SLAVE LEVELING CYLINDER 1
35 62229 .SCREW, SET . 2

Note: 21933 superceded by SKP-0435

Plastitrak, Gleason Reel

1. 21933-Mark Track,
Superceded by

2. SKP-0435 Plastitrak,
Gleason Reel Type 1023
Superceded by

3. 23824-Power Trak,
Gleason Series-P type
162P-11-1.9 Color Blue

ncwv - ITEM NOT T11HHSTRATFEDND



PARTS
SECT. 5
FIG. 3A

PAGE 1

INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)

Mark Industries

ILLUSTRATED

_fip

PARTS CATALOG

REY.



[l Mark Industries

ILLUSTRATED
PARTS CATALOG

INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4)

PARTS

SECT. 5
FIG. 3A
PAGE 2

REY.
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mmu

i

Mcxrk Industries SECT. =
ILLUSTRATED INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4) FIG. 32
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
-1 24312 SUB-ASSEMBLY, INNER/INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 2A for NHA)
2 24076 .MACHINING, INTERMEDIATE BOOM 1
3 24313 .SUB-ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 4 for Details)
4 24329 .ASSEMBLY, BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5A for Details)
5 24231 .PIN, TRUNNION 2
6 62229 .SCREW, SET 3
7 23204 .PAD, WEAR 1
8 61822 .SCREW, FLAT SOCKET HEAD CAP 4
9 22567 .PAD, WEAR 2
10 61801 .SCREW, FLAT SOCKET HEAD CAP 4
11 24222 .ASSEMBLY, CABLE SHEAVE 2
(See Sect. 5, Fig. 7A for Details)
12 65534 .WASHER, THRUST 4
13 24221 .PIN, CABLE SHEAVE 2
14 60553 .SCREW, CAP 2
15° 63302 .WASHER, LOCK 2
16 65103 .FITTING, GREASE 2
17 24223 .PAD, WEAR 2
18 61805 .SCREW, FLAT SOCKET HEAD CAP 4
19 24474 .WELDMENT, CABLE KEEPER 2
20 60527 .SCREW, CAP 4
21 63302 .WASHER, LOCK 4
22 24510 .ASSEMBLY, PLASTITRAK SUPPORT ROLLER 1
(See Sect. 5, Fig. 8 for Details)
?3 24400 .PAD, WEAR 2
REV. - ITEM NOT ILLUSTRATED



PARTS

)EMark Industries SECT. ©

ILLUSTRATED INNER/INTERMEDIATE BOOM SUB-ASSEMBLY (100C 6X4) FIG. 32

PARTS CATALOG PAGE 4

ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
24 21805 .SCREW, FLAT SOCKET HEAD CAP 4
25 23206 .PAD, WEAR 1
26 61801 .SCREW, FLAT SOCKET HEAD CAP 2
27 23207 .SUPPORT, WEAR PAD 1
28 23620 .SHIM 1
29 60325 .SCREW, CaAP 4
30 63303 -.WASHER, LOCK 4
31 23200 .PAD, WEAR 2
32 20453 .PLATE, PAD PRESSURE 2
33 21321 .PLATE, WEAR PAD COVER 2
34 60541 .SCREW, CAP 12
35 63303 .WASHER, LOCK 12
36 62204 .SCREW, SET 4
37 61101 .NUT, JAM 4
38 24222 .ASSEMBLY, CABLE SHEAVE 2
(See Sect. 5, Fig. 7A for Details)
39 65534 .WASHER, THRUST 4
40 65103 .FITTING, GREASE 2
41 24474 .WELDMENT, CABLE KEEPER 2
42 60527 .SCREW, CAP 4
43 63302 .WASHER, LOCK 4
44 61931 .SCREW, BUTTON HEAD SOCKET CAP 4
45 63302 .WASHER, LOCK 4
46 65076 .RING, SNAP 2
47 24401 .ASSEMBLY, PLASTITRAK 1
(See Sect. 5, Fig. 8A for Details)

PP e —
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SECT. 5
FIG. 4

PAGE 1

INNER BOOM SUB-ASSEMBLY (100C 6X4)

Mark Industries

ILLUSTRATED

M

PARTS CATALOG

REY.



m Mark Industries

ILLUSTRATED
PARTS CATALOG

INNER BOOM SUB-ASSEMBLY (l00C 6X4)

PARTS

SECT. 5
FIG. 4
PAGE 2

REY.
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Mark Industries

INNER BOOM SUB~-ASSEMBLY (100C 6X4)

ILLUSTRATED
PARTS CATALOG

PARTS

SECT. 5

FIG. 4
PAGE 3

REY.



PARTS

i Mark Industries SECT. 5
ILLUSTRATED INNER BOOM SUB-ASSEMBLY (100C 6Xx4) FIG. 4
PARTS CATALOG - PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 24313 ASSEMBLY, INNER BOOM SUB-ASSEMBLY REF
(See Sect. 5, Fig. 3A for NHA)
2 24078 .MACHINING, INNER BOOM 1
3 20802 .CABLE, ELECTRICAL (155 FT.) 1
4 21094 .ASSEMBLY, SLAVE LEVELING CYLINDER 1
(See Sect. 5, Fig. 6 for Details)
5 2568 .HOSE, HYDRAULIC (150 FT.) 1
6 2562 .FITTING, STRAIGHT SWIVEL 2
7 60309 .SCREW, CAP 1
8 16268 .CLAMP, HOSE 1
9 60711 .NUT, HEX 1
10 61805 .SCREW, FLAT SOCKET HEAD CAP 4
11 22569 .PAD, WEAR 2
12 23203 .PAD, WEAR 1
13 61822 .SCREW, FLAT SOCKET HEAD CAP 4
14 24399 .CABLE, EXTENSION 2
15 65082 .RING, SNAP 8
16 T 22703 .PIN, CABLE 4
17 23083 .PAD, WEAR 1
18 60403 .SCREW, FLAT SOCKET HEAD CAP 1
19 24398 .CABLE, RETRACTION 2
20 22730 .PLATE, PLASTITRAK MOUNTING 1
21 60322 .SCREW, CAP 4
22 63302 .WASHER, LOCK 4
23 23895 .BRACKET, MOVABLE PLASTITRAK 1
24 60543 .SCREW, CAP 4
25 | 23824 .TRACK, POWER 159 PCS

DCV - TTFM NOT TII1USTRATED



o PARTS

_”{mhm Mark Industries SECT. 5
M T CLUSTRATED INNER BOOM SUB-ASSEMBLY (100C 6X4) Fle. 4
PARTS CATALOG PAGE 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
26 61931 .SCREW, BUTTON HEAD SOCKET CAP 2
27 61322 .NUT, LOCK 2
28 23218 .PIN, SLAVE LEVELING CYLINDER 1
29 62229 .SCREW, SET 2
30 61822 .SCREW, CAP 4
31 23214 .PLATE, BULKHEAD 1

REV. - ITEM NOT ILLUSTRATED
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o~ PARTS

W CUsTrRATED BOOM EXTENSION CYLINDER ASSEMLBY (80C 4X4 & 6x4) |2 = .
PARTS CATALOG PAGE 2

UNIT

ITEM PART NUMBER 123 . DESCRIPTION APSES%

456 .

-1 23836 ASSEMBLY, BOOM EXTENSION CYLINDER REF

(See Sect. 5, Fig. 2 for NHA)

2 80012-11 .ELBOW, STRAIGHT THREAD 2
-3 23835 .SUB-ASSEMBLY, BOOM EXTENSION CYLINDER 1
4 81006 . .CARTRIDGE, OVER CENTER 2
-5 23825 . .CYLINDER, BOOM EXTENSION 1
6 ...END, ROD 1
7 ...BUSHING, D.U. 2
8 ...ROD 1
9 ...NUT, GLAND 1
10 ...PISTON 1
11 ...NUT, LOCK 1
12 .. .BARREL 1
-13 67243 ...KIT, SEAL 1
14 ....WIPER, ROD 1
15 ....SEAL, POLY-PAK 1
16 ....RING, BACK-UP 1
17 ....0-RING 1
18 ....0-RING 1

19 ...SEAL, POLY-PAK 2




PARTS

| ]
mMark Industries SECT. 5
ILLUSTRATED BOOM EXTENSION CYLINDER ASSEMBLY (100C 6x4) FIG. 5A
PARTS CATALOG PAGE 1
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mMGIk Industries :2:::? 5
ILLUSTRATED BOOM EXTENSION CYLINDER ASSEMBLY (100C 6X4) FlG. 5A
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION %&k}
1234567 ASSY.
-1 24329 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 3A for NHA)
2 80012-11 .ELBOW, STRAIGHT THREAD 2
-3 24326 .SUB-ASSEMBLY, BOOM EXTENSION CYLINDER 1
4 81006 . .CARTRIDGE, OVERCENTER 2
5 24325 . .CYLINDER, BOOM EXTENSION 1
6 .. . BUSHING 2
7 ...ROD 1
8 . « .BARREL 1l
9 .. .HEAD 1
10 ...TUBE, STOP 1
11 .. .PISTON 1
-12 67131 .. .KIT, SEAL 1
13 ..+ .WIPER, ROD 1
14 | .« ..0-RING 1
15 ....SEAL, STEP 1
16 . ....B/U RING, HEAD 1
17 ....0-RING, HEAD 1
18 .+..0-RING, STATIC 1
19 ++«+.RING, WEAR 2
20 «...SEAL, PISTON 1
21 .. «-RING, GLYD 1

REV. - ITEM NOT ILLUSTRATED



PARTS

el .
__@m Mark Industries OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY SECT. 5
ILLUSTRATED (100C 6X4) FIG. 5B

PARTS CATALOG PAGE 1

REY.






PARTS

n
_NW W Mark Industries SECT .
ILLUSTRATED OUTSIDE BOOM EXTENSION CYLINDER (100C 6X4) FIG. 5B
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION %ﬂﬂg
1234567 ASSY.
-1 24328 ASSEMBLY, OUTSIDE BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 1A for NHA)
2 80050-03 .PLUG, HEX HEAD STRAIGHT THREAD 1
3 80012-11 .ELBOW, STRAIGHT THREAD 2
-4 24327 .SUB-ASSEMBLY, OUTSIDE EXTENSION CYLINDER 1
5 80062-08 . .SLEEVE 2
6 27735 . . TUBING, HYDRAULIC 1
7 80012-19 . .ELBOW, STRAIGHT THREAD 1
8 80004-19 . .CONNECTOR, STRAIGHT THREAD 1
9 80060-06 . .NUT ' 2
10 61820 . .SCREW, CAP 4
11 63302 . .WASHER, LOCK 4
12 81006 . .CARTRIDGE, OVERCENTER 2
13 21445 . .VALVE BLOCK, BOCM CYLINDER 1
14 24323 . .CYLINDER, OQUTSIDE EXTENSION 1
15 . . .BUSHING ‘ 2
16, .. .ROD 1
17 . - .BARREL 1
18 ' ...TUBE, STOP 1
19 ...PISTON 1
20 . ..HEAD 1
-21 67131 ...KIT, SEAL 1l
22 ... .WIPER, ROD 1
23 ....SEAL, STEP 1
24 ..+ .0-RING 1
25 ....B/U RING, HEAD 1

REY. - ITEM NOT ILLUSTRATED



PARTS

E} Mark Industries SECT. 5
ILLUSTRATED OUTSIDE BOOM EXTENSION CYLINDER (100C 6X4) F16 'SB
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
26 e «..0=-RING, HEAD 1
27 ees.0=-RING, STATIC 1
28 ....RING, WEAR 2
29 «...35EAL, PISTON 1
30 ... .RING, GLYD 1

REV. - ITEM NOT ILLUSTRATED



flih Mark Industries

ILLUSTRATED
PARTS CATALOG

SLAVE LEVELING CYLINDER ASSEMBLY (ALL MODELS)
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SECT. 5
FIG. 6
PAGE 1

REY.
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PARTS

Mark Industries SECT. 5
TLLUSTRATED SLAVE LEVELING CYLINDER ASSEMBLY (ALL MODELS) Flo. 6
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 3 or 4 for NHA)
2 21388 .TUBING, CONVOLUTED 1
3 16318 .CLAMP 2
4 16206 .STRAP 1
5 80042-03 .CONNECTOR, UNION 2
6 80012-03 .ELBOW, STRAIGHT THREAD 1
7 21094-8 .ASSEMBLY, TUBE 1
8 21094-9 .ASSEMBLY, TUBE 1
9 21094~10 .ASSEMBLY, TUBE 1
10 80004-03 .CONNECTOR, STRAIGHT THREAD (V1, V2, Cl) 3
-11 21263 .SUB-ASSEMBLY, SLAVE LEVELING CYLINDER 1
12 21447 .BLOCK, MANIFOLD 1
13 61903 . .CAPSCREW 3
14 21267 . .CARTRIDGE, OVERCENTER 2
15 21197 ..CYLINDER, SLAVE LEVELING 1
16 . . .BUSHING 4
17 ...ROD 1
18 ...NUT, GLAND 1
19 .. .BARREL 1
20 ...PISTON 1
21 ...NUT. 1
-22 67040 ...KIT, SEAL (SE) (S PISTON RING) (SINCE 1
EARLY 1987)
66045 ...KIT, SEAL (SE) (POLYPAK) (TO EARLY 1987)
66563 ...KIT, SEAL (RA) (O-RING) (TO EARLY 1987)
23 ....RING, SLYD 2
RFY - TTCM MAT T11HCTDATCN



PARTS

mMark Industries SECT. &
ILLUSTRATED SLAVE LEVELING CYLINDER ASSEMBLY (ALL MODELS) FIG. 6
PARTS CATALOG , PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
24 ....0-RING, B/U 1
25 ....RING, GLYD 1
26 ....0-RING, STATIC 1
27 ....0-RING, GLAND NUT 1
28 ....B/U RING, GLAND NUT 1
29 ....SEAL, ROD (POLYPAK) 1
30 ....WIPER, ROD 1

NOTE: SEAL KIT ITEMS ILLUSTRATED ARE FOR
SEAL KIT PART NO. 67040.

REY. - ITEM NOT ILLUSTRATED



= PARTS
—@m Mark Industries CABLE SHEAVE ASSEMBLY (80C 4X4 SECT. 5
ILLUSTRATED A ( X4 & 6x4) FIG. 7
PARTS CATALOG PAGE 1
// 2
@ 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 22705 ASSEMBLY, CABLE SHEAVE REF
(See Sect. 5, Fig. 2 for NHA)
) 65064 .ASSEMBLY, OUTER RING AND ROLLER 1
3 65063 .RING, INNER 1

REY.
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PARTS

Mark Industries CABLE SHEAVE v (100C 6X4) SECT. 5
ILLUSTRATED ASSEMBLY (100C FIG. 72
PARTS CATALOG PAGE 1
2
/A 2
{U &8 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 24222 ASSEMBLY, CABLE SHEAVE REF
(See Sect. 5, Fig. 3A for NHA)
2 65064 .RING, OUTER 1
3 65063 .RING, INNER 1

REY.



PARTS

I ustries
mm Mark Ind PLASTITRAK SUPPORT ROLLER ASSEMBLY (ALL MODELS) SECT. 5
ILLUSTRATED FIG. 8
PARTS CATALOG ' PAGE 1
/
~
6
} L /
; 5 |
2 ~
3
2
N UNIT
ITEM PART NUMBER 1234567 DESCRIPTION A%%%‘-
-1 24510 ASSEMBLY, PLASTITRAK SUPPORT ROLLER REF
(See Sect. 5, Fig. 2 or 2A for NHA)

2 60324 .SCREW, CAP 1

3 63302 .WASHER, LOCK 1

4 22716 .PIN, PLASTITRAK ROLLER 1

5 24508 .ROLLER, PLASTITRAK 1

6 24509 .WELDMENT, ROLLER BRACKET 1l

REY.



PARTS

M) Mark Industries P LASTITRAK - , SECT. 5
TLLUSTRATED ASSEMBLY (100C 6x4) FIG. 8A
PARTS CATALOG PAGE 1
3
A
5
UNIT
ITEM PART NUMBER DESCRIPTION  PER
- 1234567 ASSY.
-1 24401 ASSEMBLY, PLASTITRAK REF
(See Sect. 5, Fig. 1A for NHA)
2 24403 .PLASTITRAK 60
3 22126 .BRACKET, L.H.-PLASTITRAK STATIONARY 1
4 22128 .BRACKET, R.H.-PLASTITRAK STATIONARY 1
5 22165 .SCREW 4
6 22164 .WASHER, PLASTIC 4
7 22129 .BRACKET, R.H.-PLASTITRAK MOVABLE 1
8 22093 .BRACKET, L.H.-PLASTITRAK MOVABLE 1

REY.
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il Mark Industries SECT.
M UsTRATED OPTIONS (80C 4X4) (80C & 100C 6X4) '
PARTS CATALOG 6
SECTION 6 CONTAINS:
FIG. NO. TITLE PART NO.
(80C 4X4) (80C 6X4) (100C 6X4)
1 DUAL FUEL 23391 23391 *23391
2 TRAVEL WARNING HORN 20108 20108 20108
3 ALL MOTION ALARM 23392 23392 23392
4 ROTATING BEACON 20107 20107 20107
5 (2) HEADLIGHTS & (2) 20078 20078 20078
REAR RED LIGHTS
6 STOP, TURN & CLEARANCE 20106 20106 20106
LIGHTS
7 12 VOLT PLATFORM WORK 20139 20139 20139
LIGHT
%" AIRLINE TO PLATFORM 23374 23374 23381
X" HYDRAULIC LINE TO 23376 23376 23382
PLATFORM
10 SPARK ARRESTOR MUFFLER 22253 22253 22253
11 CATALYTIC CONVERTER 23335 23335 23335
12 2000 WATT GENERATOR 23396 23396 23396
13 2500 WATT GENERATOR 20330 20330 20330
14 HOSTILE ENVIRONMENT 23398 23398 23397
PACKAGE
15 TOW PACKAGE (8 MPH 22277 22277 22277
"IN-PLANT")
16 F3L912 DEUTZ DIESEL 23347 23347 STD
ENGINE
17 NISSAN DIESEL ENGINE 23406 23407 23408
18 65 HP WISCONSIN GAS STD STD 23444
ENGINE
- 5' PLATFORM 24149 24149 24149
- 6' PLATFORM 24150 24150 24150
- 8' PLATFORM 23359 23359 23359
- 10' PLATFORM
PARTS & SERVICE MANUAL 17125 17125 17125
- OPTION NOT ILLUSTRATED *ONLY W/65 HP AIR
COOLED ENGINE

REY.



@ Mark Industries

ILLUSTRATED
PARTS CATALOG

DUAL FUEL

PARTS

SECT. 6
FIG. 1
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY

PRINT NO. 23391
IS NOT AVAILABLE THIS EDITION

REY.




. @@ Mark Industries

ILL

USTRATED
PARTS CATALOG

TRAVEL WARNING HORN

PARTS

SECT.®6
FIG. 2
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 20108
IS NOT AVAILABLE THIS EDITION

REY.




PARTS

@ Mark Industries SECT. 6
ILLUSTRATED ALL MOTION ALARM FIG. 3
PARTS CATALOG ' PAGE 1

THIS SECTION 6 - OPTION ASSEMBELY
PRINT NO. _23392
IS NOT AVAILABLE THIS EDITION

REY.



q@m Mark Industries
’ ILLUSTRATED
PARTS CATALOG

ROTATING BEACON

PARTS

SECT. 6
FIG. 4
PAGE 1

\*To GROUND CONTROL

~——V TURRET

[

1@1;}

CONSOLE \L

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20107 . INSTALLATION, ROTATING BEACON REF
20863 .BEACON, ROTATING (YELLOW, RED OR BLUE) 1

REY.
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ILLUSTRATED
PARTS CATALOG

(2) HEADLIGHTS & (2) REAR RED LIGHTS

PARTS

SECT.6
FIG. 5
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. __ 20078
IS NOT AVAILABLE THIS EDITION

REY.




- PARTS
[rgm]mMcxrk Industries ' - SECT. 6
i ILLUSTRATED STOP, TURN & CLEARANCE LIGHT FIG. 6

PARTS CATALOG PAGE 1

P.Q. STATION
MICRO SWITCH . DRIVE LEVER

é / ZC.A.L’:ZRI}\.L CONTROL

5 CONSOLE

GROUND
‘:CONTROL CONSOLE

GROUND CONTROL
CONSOLE

REY.



m Mark Industries :22}? ]
4 CLUSTRATED STOP, TURN & CLEARANCE LIGHTS Flo. 6
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %Hﬁg
1234567 ASSY.
-1 20106 .LIGHTS, STOP TURN & CLEARANCE REF
2 20838 .LIGHT, CLEARANCE 2
3 20864 .BRACKET, MOUNTING 2
4 20865 .PLATE, BACK-UP 2
5 4019 .SWITCH, TOGGLE 1
6 448-A .FLASHER 2
7 20866 .DECAL, TURN INDICATOR 1
8 60331 .SCREW, HEX HEAD 4
9 60703 .NUT, HEX 4
10 63303 .WASHER, SPLIT LOCK 4
11 2012 .CABLE (18AWG 4 COND X A/R) 1
12 2912 .CABLE (18AWG 4 COND X A/R) 1
13 117-0 .CONNECTOR, BUTT 8
14 2806 .RELIEF, STRAIN 2
15 2808 .NUT, LOCK 2

REV. - ITEM NOT ILLUSTRATED



Mark Industries

ILLUSTRATED

PARTS CATALOG

12 VOLT PLATFORM WORKLIGHT

PARTS

SECT. 6
FIG. 7
PAGE "1

AERIAL PLATFORM (REF.)

%

AERIAL CONTROL
CONSOLE (REF.)

> T Y —
3]
4
L o
- =
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 20139 .WORKLIGHT, 12V PLATFORM REF
2 20862 .WORKLIGHT 1
3 2522 .RELIEF, STRAIN 1
4 141 .NUT, LOCK 1

REY.




- PARTS
@ﬁ Mark Industries 4" ATRLINE TO PLATFORM SECT. 6
TLLUSTRATED (80C 4X4 & 6X4) FIG. 8
PARTS CATALOG PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23374
IS NOT AVAILABLE THIS EDITION

REY.



G m Mark Industries

ILLUSTRATED
PARTS CATALOG

X" AIRLINE TO PLATFORM
(lo0C 6X4)

PARTS

SECT. 6
FIG. 8
PAGE 2.

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23381
IS NOT AVAILABLE THIS EDITION

REY.



PARTS

%@ Mark Industries %" HYDRAULIC LINE TO PLATFORM SECT.6
ILLUSTRATED (80C 4X4 & 6X4) FIG. 9
PARTS CATALOG PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO._23376
IS NOT AVAILABLE THIS EDITION

REY.



PARTS

_@m Mark Industries %" HYDRAULIC LINE TO PLATFORM | SECT. 6
ILLUSTRATED (100C 6X4) FIG. 9
PARTS CATALOG PAGE 2

THEIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23382
IS NOT AVAILABLE THIS EDITION

REY.



%@ Mark Industries

ILLUSTRATED
PARTS CATALOG

SPARK ARRESTER MUFFLER

PARTS

SECT. 6
FIG.10
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO._ 22253
IS NOT AVAILABLE THIS EDITION

REY.




Mark Industries

ILLUSTRATED

PARTS CATALOG

CATALYTIC CONVERTER

PARTS

SECT. 6
FIG.1ll
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23335
IS NOT AVAILABLE THIS EDITION

REY.



PARTS

Mark Industries 200 _ SECT. 6
TLLUSTRATED 0 WATT GENERATOR FIG.12
PARTS CATALOG PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23396
IS NOT AVAILABLE THIS EDITION

REY.
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ILLUSTRATED
PARTS CATALOG

2500 WATT GENERATOR

PARTS

SECT.6
FIG.13
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. __20330
IS NOT AVAILABLE THIS EDITION

REY.
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B

ILLUSTRATED
PARTS CATALOG

HOSTILE ENVIRONMENT PACKAGE
(80C 4x4 & 6X4)

PARTS

SECT. 6
FIG.14
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO._ 23398
IS NOT AVAILABLE THIS EDITION

REY.



* Mark Industries
CE™ ILLUSTRATED
PARTS CATALOG

HOSTILE ENVIRONMENT PACKAGE
(100C 6X4)

PARTS

SECT. 6
FIG.1l4
PAGE 2

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23397
IS NOT AVAILABLE THIS EDITION

REY.
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?

ILLUSTRATED
PARTS CATALOG

TOW PACKAGE (8 MPH "IN-PLANT")

PARTS

SECT.®
FIG.15
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 22277
IS NOT AVAILABLE THIS EDITION

REY.
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f

ILLUSTRATED
PARTS CATALOG

F3L912 DEUTZ DIESEL ENGINE
(80C 4X4 & 6X4)

PARTS

SECT. 6
FIG.16
PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY

PRINT NO. 23347
IS NOT AVAILABLE THIS EDITION

REY.



PARTS

-

F?@ Mark Industries NISSAN DIESEL ENGINE. SECT. 6

i ILLUSTRATED (80C 4X4) FIG.17
PARTS CATALOG PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. _ 23406
IS NOT AVAILABLE THIS EDITION

REY.



PARTS

-
_@ﬁ Mark Industries NISSAN DIESEL ENGINE SECT. 6
ILLUSTRATED (80C 6x4) FI16.17
PARTS CATALOG PAGE 2

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO.__23407
IS NOT AVAILABLE THIS EDITION

REY.
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5

ILLUSTRATED
PARTS CATALOG

NISSAN DIESEL ENGINE
(100C 6X4)

PARTS

SECT. 6
FIG.17
PAGE 3

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23408
IS NOT AVAILABLE THIS EDITION

REY.
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‘@m Mark Industries 65 HP WISCONSIN GAS ENGINE SECT. 6
ILLUSTRATED (100C 6X4) FIG.18

PARTS CATALOG PAGE 1

THIS SECTION 6 - OPTION ASSEMBLY
PRINT NO. 23444
IS NOT AVAILABLE THIS EDITION

REY.



o YENDOR
_ ﬁ Mark Industries SECT.
ILLUSTRATED VENDORS (80C 4X4) (80C & 100C 6X4)
PARTS CATALOG 7

SECTION 7 CONTAINS:

PAGE NO. TITLE
1 WISCONSIN ENGINE
15  HUNTER HYDRO-THROTTLE CONTROL
23 'TROJAN BATTERY
27 FAIRFIELD TORQUE HUB - W3-P
43 FAIRFIELD TORQUE HUB - S1C
67 MICO MULTIPLE DISC BRAKE - SAE C
74 MICO MULTIPLE DISC BRAKE - SAE B
81 TRW TORQMOTOR
103 PULSAR, VP SERIES: PROPORTIONAL VALVE
119 MINI-PAK: SOLENOID OPERATED VALVE

125 HELAC PIVOT ROTARY ACTUATORS

REY.
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ILLUSTRATED
PARTS CATALOG

VENDOR

(WISCONSIN ENGINE) SECT. 7
PAGE 1

STARTING and
OPERATING INSTRUCTIONS

{SSUE MM.357

S €C O N S I N
2cr=(7adle4 Engines

/

Four Cylinder Engine
Models

VH4D -+« VG4D - V¥-465D

“PTELEDYNE WISCONSIN MOTOR

WORLD'S FOREMOST SOURCE FOR HEAVY DUTY AIR COOLED ENGINES

REY.



VENDOR
| SECT. 7
(CONTINUED)|PAGE 2

—@EMCM‘ Industries (NISCONSIN ENGINE)

ILLUSTRATED
PARTS CATALOG

INTRODUCTION

MODEL VH4D

WISCONSIN heavy duty air cooied engines are of the
most advanced design and are built in a modern fac.
tory, equipped with the latest machinery available.
Only the best materiais. most suitable for the partie-
uiar part, are used. During production, every part is
subjected to rigid inspection, as are also the compiete-
ly sssembled 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 internai-
combustion engines for every conceivable type of ser-
vies. The performancs of these engines is proof of the
long satisfactory service you too can expect from your
engine.

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

SPECIFICATIONS

MODEL VG4D
Bore ........cciiiiiiinann 3u" Bore .............
Stroke ...........iiiiiennn. VA Stroke ...........

Piston Displacement — cu. in. 107.7
Horsepower — 1400 R.PM. ... 17.2
1800 R.P.M. ... 20.0
1800RPM. ... 225
2000 R.P.M. ... 24.7
2200R.P.M. ... 265
2400 R.P M. ... 280
2600R.PM. .. 29.2
2800 R.P.M. ... 30.0

Piston Displacement - cu. in. 154
Horsepower — 1400 R.PM. .. 25
1600R.PM... 29
1800R.PM. .. 32
2000RPM. .. M4
2200R.PM. ... 238
2400RPM... 37

MODEL V-465D
.......... b+ Bore .........cociiiiinia... 3%”
.......... 4 - Stroke ..........cciiuien... &7

Pigton Displacement —cu. in. 177
Horsepower — 1600 R.PM. ... 41.6
1800 R.PM. ... 475
2000 R.P.M. ... 524
2200 R.P M. ... 58.7
2400 R.PM. ... 60.0
2800R.PM. ... 630
2B0OR.PM. ... 645
3000 R.PM. ... 65.9

Nore: For continuous operation, allow 20% of horsepower shown, as a safety factor.

SAFETY PRECAUTIONS

® Never fill fuel tank while engine is running or hot;

avoid the possibility of spilled fuel causing a fire.

® Always refuel siowly to avoid spillage.

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

® Do not start engine with clutch engaged.

® Do not spin hand crank when starting. Keep crank-
ing components clean and free from conditions
which might cause the crank jaw o bind and not re-
lense properiy. Oil periodicaily to prevent rust.

¢ Never run engine with governor disconnected. or
operate at load speeds in excess of: 2800 R.P.M. for

model VH4D, 2400 R.P.M. for model VG4D and 3000
R.P.M. for model V465D.

Do not operate engine in a ciosed building uniess the
exhaust is piped outside. This exhaust contains car-
bon monoxide, a poisonous. odorless and invisible
gas, which if breathed causes serious illness and pos-
sible death.

Never maks adjustments on machinery while it is
connected to the engine without first removing the
ignition cables from the spark plugs. Turning the
machinery over by hand during adjusting or ciean-
ing might start the engine and machinery with it,
causing serious injury to the operator.

® Precaution is the best insurance against accidents.

REY.




l Mark Industries (1s . oy ) VENDOR
ILLUSTRATED CONSIN ENGINE SECT. 7
PARTS CATALOG (CONTINUED) pAGE 3

NEW ENGINE Instructions

o 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 page3:and
fill with proper oil before starting engine.

e AIR CLEANER Oil bath type - Add same grade oil as used in crankcase to the leve] line indicated on
cleaner bowl. Maintain oil level or dirt will be drawn in and damage engine.

'}

Dey t type. optionol equipment - DO NOT OIL - Follow instructions on cieaner body.

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

NATURAL GAS are 50 identified in the model designation. Refer to ‘FUEL ' paragraphs of instcructdons.
Buy fresh fuel. Do not use out-of-secson gasoline.

e NEGATIVE GROUND CIRCUIT ,ifengineis equipped with STARTING MOTOR, DISTRIBUTOR
IGNTTION and FLYWHEEL ALTERNATOR, or GENERATOR.

GROUND ENGINE TO NEGATIVE TERMINAL ON BATTERY.

CAUTION: Be absoiutely sure of proper connection or damage to
the Alternator or Generator circuits will resuit.

e PREVENT OVERHEATING External dirt restricta cooling

and internal dirt causes wear.

Keep Engine Clean
BREATHER CAP

® Clean ot every

= Temperature

e Safe!y Switch oil change
T \ De net disconnect wire or CYUNDER and ~<
allow terminal to touch HEAD COVERS

|
|
|
|
|
head fins or shrouding. I Remove and wwraope
l dirt from cylinder
|
|
|
i
I
|

Optional accessory mounted to cylinder head boit and head fins.

near spark plug — TO PROTECT ENGINE
AGAINST OVERHEATING. !f engine stops,

Service daily

Ol ALTER—

check first to see if engine is overheated. Other con- | pegiace at least if necessary
ditions may have caused the engine to stop. Clean every other oil

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 choff from manifoid
| ports and space berween CYL. blocks.

o NEW ENGINE BREAK-IN

least 10 minutes before restarting. Remove xreen

and brush clean.

Proper break-in will lead to trouble-free operation and in-
creased engine life. The factory test given to a new engine
is not sufficient to establish the polished bearing surfaces
which are so necessary for good performancs and long en-
gine life. There is no quick way to forcs the establishment
of good bearing surfaces, and these can only be obtained
by running a new engine carefully and under reduced

4

speeds and loads for a short period of time. Run the en-
gine for s haif hour without load at low idle speed (1000 to
1200 RP.M.). The speed should then be increased graduai-
ly, to engine operating r.p.m. still without load. for an ad-
ditional two hours. If at all possibie, operate the engine at
light loads for a period totaling about eight hours, before
maximurmn load is applied.

REY.




YENDOR

Mark Industries SECT. 7
TLLUSTRATED (WISCONSIN ENGINE) y
PARTS CATALOG (CONTINUED)|PAGE 4
STARTING AND OPERATING INSTRUCTIONS
|
i
t
1 AR CLEANER i
2 PRE.CLEANER '
3 BREATHER CAP '
and OIL FILLER .
4 CARBURETCR l
5 CHOKE SUTTON
6 CYUNDER NUMBERS
7 DI sncx :
8 OISTRIBUTOR ]
9  EXMAUST MUFFLZR }
10 FUEL FULTER ‘
11 FUELPUMP
12 PUEL TANK
13 GENERATOR
14 IGNMONCOIL
1S MAGNETO
16 OQIL DRAIN PLUG
17 OWLFILTER i
18 ROCXER ARM COVERS -
19 STARTING MOTCR |
20 STARTING SOLENOID |
21 STOP SWITCH {
22 VARABLE SPEED
GOVERNOR CONTROL
2] VENT HOLE
MODR V465D 24 ANTLDIESEL VALVE
Fig. 1, REFERENCE VIEWS
GENERAL INFORMATION BEFORE STARTING NEW ENGINE GRADE OF Oit
These engines are of the four cycie type. in 1. Fill tank with Reguiar grade gasoline. SEASON OR GRADS ;
i ch of the f { - " :
;::h eo:pruonon. .now.::;‘:::..:h:::‘ OIL BURNING engine has ietter ‘O’ suf- TEMPERATURE CF Oi
consututes a complete stroks. This gives fixed 10 model desgnanon ~ use 35 mun- Spring, Summer i
one power stroke per cylinder for sach two imum octans fuai oil o Auvtomn SAE 30 j
revolutions of the cankahaft LP G. BU‘RNING engine has letter ‘G *120°F 10 *40'F i
COOLING mm modsl designancn — use pro- —— ;
Cooling is accomplished by & flow of air cir- . . «40°F 10 < 1S°F SAE 20.20W
..culatad over the cylinders and heads of the NATURAL GAS burning engines re- *15% o SAE 10W :
angine from a combinanon {an-flywhee] en- quire & B.T.U. content of at isast 1000. Selow O°F SAE SW.20
cased in a sheet metal shroud. The air is di- - .
W?;umn:’:ﬁxﬁpﬁm” 2 B oflw b"‘, ‘:‘:h.m. proper Use oils dassified a3 Service MS, SDoSE |
NEVER OPERATE AN ENGINE WITH “GRADE OF OII." chart Fill through ) ! '
ANY PART OF THE SHROUDING RE- the brestber ube spuming 1o the levei 1o | Cronkcate Cooocy YHIO | VG40 i vaesD |
MOVED —  this will retard oir coosing. Dmu'd Cig.y the mark on New Engine I an. A Q.. oan.’
"I::lﬂ:r:iar‘ iGon of the fuel mi i Fﬂm‘”m“n"n GR.ADE OF OEI. OF and firer crange) 4am] Saml Ten
w» ignition o! mixture is as in ‘
furnished by a high tenmon magnew chart lmﬁ”-.-'o-‘l filter -~ L” | s
- driven by the timing gears at crankshaft . or filher change an. an.| éan.:
Chack crankcase oil level every 8 bours, .
speed (models VH4D and VG4D). changs cil every 50 hours of operanon.
Battery ignition (12 volt) distributor. is fur- . irai ;
nished in pisce of magneto on engines 3.3 pan. Oi ﬁm' |dm L 'm.dp“,,“:ﬂ. «- Modsei VH4AD, Fig 2 and Fig. 3:
equipped with fiywbesl alternaror. or as op- $10e is hot it will flow more frealy. Fill cintch and gesr reduction units o the
tonal igniton (Std. on model V=465D). beight of :hc level picg opemng - Use
oTATION ction e T uthtiont ot peraween changes 10
lubrica- case. sufficient o n
'n;. rotation of the c::hahd: is ldoek;; : &%‘i m‘:ho ";2::5 :n':c;. keep ail up o the level piug openung.
when miewing from ywheel or modaeis. operanng 1o oil are fur
end of the enine, and countsrciockwise ro- nished '“::::i' gn‘nln.v'd and dran Cheange oil in cluich eond reducnion
tation of the power waksoff or rear end of plugs, swtabis for any take-off shaft po- units ot leest every 500 hours of
the engine. aoon. eperetion.
’

REY.
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ILLUSTRATED
PARTS CATALOG

YENDDR

(WISCONSIN ENGINE) SECT. 7

(CONTINUED)|PAGE 5

2, YH4D

ALL THRY
INSPECTION
OPENING

. 3, YH4D
CLUTCH REDUCTION LUBRICATION
Models YG4D and V443, Fig. 4 and Fig. 5:

‘The clutch in both the m take-off and

clutch reducrion units s the dry disc

mWNOOldeddbaw:mw

the du:h boumc. Grease fituings are

vided fi Enodu ubricadon of the bnr

wnes. The HOUSING BEARING ohou.ld be

greased every 50 hours of operation.

:ho THROWOUT BEARING every day bo-
‘ore starung. use Mobil Gargoyie grease

BR.B NeJd. Sinciair AF-1 grease, or equai.

The PILOT BEARING is sesied and re
Juires no extarnal lubricason.

The SHIFTER SHAFT should be {ubrica-
d penodically if external oil fittings are
provided.

THE REQUCTION UNIT 1S OPERATED
IN OIL and the gear case ou levei must be
naintained w the oil DIPSTICK mark or
PLUG opening, which ever is applicabie.
In ROCXFORD unuts use No. 30 SAE.
cranikcase oii, for TWIN DISC units use

RTHROWOUT BEARING -
3 GREASE FITTING . -

HOUSING BEARING

INSPECTION PLATE €

Fig. 4, YG4D, V445D
CLUTCH LUBRICATION

THROWOUT BEARING DRAIN
GREASE FITTING PLUG

Fig. 5, VG4D, V4650
CLUTCH REDUCTION LUBRICATION

high grade trangmission oil. S.A.E. Ne.90
loNo.:}Owty Change oil every 500

service, while unut 1s warm.

STARTING

With reference w0 Fig. 1: Engines enclosed
in a shest metal house are referred to as
Power Unita. wheress those without a
house are called Open Engines.

Power Unit side doors should aiways
be removed when operating.

STARTING PROCEDURE Fig.'s 6.7.8
1. Check crankcase oil level and gasoline

supply. Open shutoff vaive in fuel
strainer.

OIL BURNING angines must be started
on gasoline and run for 2 or 3 minutes
before switching to oii. Special instruc-
tons are avaiable for starung LPG.
and NATURAL GAS burning enqines.

2 Disengage clutch. if furnished.

3

Priros new engine — if necessary. see
Fig. 6. Hand pnimer iever at fuel pump
(availabie option), shouid be worked:
back and forth until scrainer bowi is full
— then an sdditional 5 or 10 strokss w
£ill carburetor bowl If primer does not
function - turn crankshaft one com-
plets revolution.

Gravity feed (power units), and electric
start engines do not requare primung.

4. Set throttle about 1/2 open if variabie
spesd governor control is ed.

With a two speed control, start in full

load position ~ idle after cugine starts.

Fig. &, FUEL PUMP PRIMER

STARTER |
SWITCH

VARIABLE SPEED
GOVERNOR CONTROL

Fig. 7. VH4D, YG4D
CONTROL PANEL

VARIABLE SPEED

GOVERNOR CONTROL

IGNITION-STARTER
SWITCH

Fg. 8. V463D
CONTROL PANEL
Modeils YH4D ond YG4D only, Fig. 7
S. Pull out ignition switch. if applicabie
(tag reads “TO STOP PUSH IN™).
Magneto ignution engines (less ignition
swiich), have a lever type ground swatch

on side of magneto which 18 ailways 1n
the ON or runming pomton, except

when dep d for stopping.
Sa. Close choke by pulling choke busten to
extreme out posinon.

5b. Turn engine over siowiy one or two revo-
lutions. CAUTION: Be sure that crank
doas not bind — apply oil to the crank
jaw and crank nut extenmon for esse of
angagement and reiease.

Push choke controi button in about half-
way and then pull up rapidly on the
starting crank. Do not attempt to wan
the engine with the starung crank. [f en
gine doss not start on meﬁntpuuupof
the crank. reengage the crank and

peat the operation.

With electric starting motor: depress
starter switch buuon in piace of hand
cranking. See Fig. 7.

5c. Aftar engine starts, push choke button
in as requred for smooth ruanng.
Chake siouid be compisteiy open (but.
ton in), when engpane 18 warmed up.

Laese choking is necsssary in warm weather
or when engine is warm. than when coid.
Should flooding occur, open choke fully
and continue craniong.

Model V445D only, Fig. 8
6. Alhrmzmmnh as per paragraph

‘hn IGNTTION-STARTING SWITCH
to “Start’ pomuon and at the same ume
pull out choke buttoa oniy suiicent 0
start the engane.

REY.
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TLLUSTRATED (WISCONSIN ENGINE) SECT. 7
PARTS CATALOG (CONTINUED)JPAGE 6
6a. Release choke button to open position af- PRE-CLEANER
o e VEN A HOT ENCINE RE C?.‘ES&?{E Y The collector typs precieaner. mounted
Q MOMENTARY CHOKING S the wp of the mir cleaner as ilustrated 1n

WHEN STARTING. When wmpuine
Jtarts reiease switch to ‘PUUN’ position.

If looding should oceur, continue cranking
with the startng motor, but wvath the choks
open ‘choks button in).

WARM-UP

If all conditions are right, engine will start
sromptiy in one or two attempts. After ¢n-
§£10e starts, nuownwmnpnfcvmn-
utes before applying load. Do not race or
Jun engineto aarry WARM-UP. Tbo prop-
er oil lm on vanous & the pis-
wns, cylinders, bearings, etc., annot be ee-
tablished antil the oil has warmed up and
become sufficiently fluid Bresk-in new
en N6 per 1natrucacns on page L.

TO STOP ENGINE

Magnew ignition (open engines) bave a
lever type gound umc.h on the side of the
HOLD

mnc:o DOWN
“'1. SI'OPS See Fig. 1, Ref
Power units md battery ignition, Fig. 7
are furnished with an ignicon switch, “T0
STOP PUSH IN".

Model V4450; tarn IGNTTION-START-
ING SWITCH t0 OFF position. See Fig. 8.

If engane has been running hard and is hot,
do not stop 1t abruptly from full ioac. Re-
move the load and allow the engine to run
idle (1000 to 1200 RP.M.), for 3 to 5 min-
utes. Air circulation from the flywheel will
reduce the tamperature of the engine much
faster and mimmize vaive warping.

MAINTENANCE
AIR CLEANERS

The air cleaner is an essential accessory, fil-
tenng the air entening the cardburetor and
preventing abramve dirt from entering the
engine and weanng out vaives and piston
nngs in a very short time.

The air cieaner must be serviced frequent-
ly, depending on the dust conditions in
which the engine 13 opsrated. Check hose
connecnons for leais or breaks and replace
all broken or damaged hose clamps.

Excessive stmoke or loss of power are good
indications that the air clsaner reqmres at-
ention.

OIL BATH AIR CLEANER, Fig. ?

Service daily; or twice a day if engine is
operating 1n very dusty conditions. Once
each week: 10 comparstvely ciean condi-
nons.

Ramove oil cup from bottom of air cleansr
and clean thomchly Add the same grade
of oil, as used in the engfine crankcase, to

tthEVEI.UNEmd:uudondumlenp

Operatng the engine under dusty condi-
tions without oil in the ar clesner or with
dirty oil. may wear out cylinders, pistona,
nings and beanngs in just s fsw days timae.

Once o yeor; or oftaner if conditions are
severe. the air cisansr anouid be removed

et

= DUST
m UNLOADER

Fig. 10, DRY TYPE AIR CLEANER

from the engine and the element. which is
10t removabie, should be washed in & soi-
vent to cisan out accumuiated dust and dirt.

DRY TYPE AIR CLEANER, Fig. 10

Service daily; squeeze robber dust unloader
oncs or twice 8 day w cheek for posmbie ob-
struction. If engine 1s operating 1n very dus-
ty condicons. remove cartridge

out the accumulated dirs (do not tap or
strike ciement ~ it may become damaged).
Wipe out dirt rom inmds cover and bowl,
;M removing baffle and dumping out

ust.

Once eoch week; the filtering cartridge
ahouid be taken out and nnsed under a fau-
cut with cold water, then wash by repeatsd
dippings for severai minutes 1n & solution
of lnkewarm water and a mild, NON-SUDS-
ING detargent. Rinse in coid water from
the inside yut. and ailow to dry overnight
before re-nsuiling. In cold weather, pro-
tect slement from ﬁuﬁn( undl dry.

DO NOT USE GASOLINE, KEROSENE
OR SOLVENT — DO NOT OIL ELE-

After tan washings or one year of service,
replace cartridge. New cartmdges are avaul-
sbie st yor TELEDYNE WISCONSIN
MOTOR Service Cantar.

deaner, this must be kept dry.
SREATHER CAP, Fig. 1, Ref.3

The crankcase is ventilated thru a breather
cap mountad ot the top of the oil filler tube.
At every cil change, it 13 recommended that
the cap be cleaned by washing 1n kerosene.

DISTRIBUTOR. Fig. 1, Ref. 8

If engine is equipped with batiery ignition

E"'r”Ohamofeponmon add 30 5
of medium engwne oil to the oiler on

side of distributor base.

Every 250 hours, apply 3 to 5 drups of light
engine oil (10W), to the feit in the top of the
cam slesve, and 1 or 2 drops to the

arm pivot.

Every 250 hours, sdd s small amount of
high meiting mt grease o the bresier
arm rubbing block.

Avoid excessive lvbrication. Oil on the con-
taet points will cause them to burn.

GENERATOR - Beit Driver, Fig. 1, Ref 13

Every 50 hours of operation: add 3 to 5
drope of medium engpine oil into the ou cups
as both ends of the generator.

FUEL ALTER, Fig. 11

It is very important that the fuel be filtered
to prevent sediment. dirt and water from en-
taring the carburetor and causing troubie
or sven compiets stoppage of the engine,
The giass filter bowi shouid be inspected
frequently, and cieaned if dirt or water are
presant.

To remove sediment bowl, loosen nut below
bowi, swing bail t0 one side and twist bowi
as it is bang Clean screen and
bowl thoroughly = replace gaskst if it is
damaged or bardened.

OIL ALTER, Fig. 1, Ret. 17

A BY.PASS type oil filter is furnished on
all Modal VH4D and VG4D enpanes. except
where the use of other accassonies prevent
mountng an oil Siter.

Fg. 11, FUEL AILTER

REY.
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Fig. 12

A FULLFLOW oil filter is fumished on
modsl V465D engines as standard equip-
mt.Sme-auot:hcezcuhudou

FEELER
GAUGE

BREAXER
POINTS

thru the filter, it is very important that it be
serviced regularly.

The oil filtering cartridge should be re-
placed after EVERY OTHER OIL
CHANGE. If operating conditions are ex-
tremely dusty, repiace cartridge after every

ol chu:ft. Use oniy Wisconmn Mn:ro-ﬁm
or full-Fio oil filter cartridges from your
uurby ‘I‘dcdym Wisconsin Motor Service

Cantar.

SPARK PLUGS, Fig. 12

Incorrect gap, fouled or wom lpnk piug
dectrodes, will have an adverse affect on
engine operation. Remove spark plugs per-
iodically — clean, regap or repiace |f neces-
sary.

Spoark plug gop - .030Q inch.

Use new nwk plugs st the beginning of a
new season. Replacement piu must be of
the correct heat range, equai t:

Model Threod Size Make

VH4D 18mm Champion D-16J
VG4D (Wisconsin YD-6)

l4mm Champion N-12Y
Wisconmn YD-301

Tomu s Y 25 to SOfoot pounds for
V“(B to 22 foot
ponndl for Model VAGSD‘

V465D

STARTING MOTOR, Fig. 1, Ref. 19

No maintsnance is required other than
keeping the outside of the starting motor
clean, and periodic inspection for insecure
mounting and looss or corroded cable con-
nsctions.

In extreme dust and dirt conditions it may
be aecwssary to occamonally remove the
mm:h.mmomddun:hnam-
d.\xb_vhruhm:m:hl(uu-n. Do not odl
Bendix.

ADJUSTMENTS
CARBURETOR

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

The eorrect amount of throttle piate open-
ing for the proper low idle speed 19 cbtained
means of the THROTTLE STOP

Fg. 13

so that no immediate adjustment is neces-
sary. The IDLE ADJUSTMENT is for
smooth low speed operation and this sdjust-
ment, if necessary, must be made with the
carburwtor throttie lever closed. Initial set-
ting is approximately 1% turns open.

MAGNETO BREAKER POINTS, Fig. 13

At least once each season or when ignition
spark becomes wesk. remove magnew end
cover, inspect pounts and check gap open-
ing. If there 13 evidence of pitting or pyra-
miding and it becomes necessary to resur-
{ace or replace points, it will also be neces-
sary to readjust the gap clearancs. The
BREAKER POINT GAP shouid be:

015 inch at full separation.

Turn engine crankshaft over until bruhr
points are at their maximum .imnx

en the two lockscrews on bre cphu ;un
enough so that piate can be moved. Place

0.015 inch feeler gauge Detween pointa. I.n
sert end of smail screw driver into adjust-
ing siot at bortom of breaksr piats and open
or ciose the contacts by moving piats unal
a slight drag is fait when sliding the fesier
gauge from between the points. Tightan
lockacrews and recheck pownt gap.

Before placing end cover on frame, clean
contact surfaces, coat with gasket cement
and mount new gaskst. Assembie cover, ro-
tor and end cep.

OISTRIBUTOR (Bartery ignition), Fig. 14
The breakar point gap shouid be:
020 inch at full separation.

To readjust point gap, turn eng@ane over by
means of the

hand crank undl the distib-

ADJUSTING
SCREW

utor breaker arm RUBBING BLOCK is on
s high pont of the CAM. Loosen the sta-
tionary contact W slightiy and
insert a feeier gauge between the points. By
means of a screw driver, turn STING
W unal correct gap is obtained.
Tighten lockacrew and recheck gap.

Points that are badly pitted or worn should
be repiaced.

VALVE TAPPET ADJUSTMENT
Models YH4D, VG40, Fig. 15

With the tappets in their lowest pesition
(valves compietely ciosed) and engine coid,
the ciearance between vdvo stam and wp-
pet adjusting screw should be:

Iniet - .0087 Exhoust - .016”

The iniet vailves are to the inside of the
cylinder block. the exhgust vaives are
toward the outside. Place fesler gauge bet-
ween vaive stam and tappet screw, and
adjust ciearancs by means of two % inco
tappet wrenches.

Model V465D, Fig. 16

The clearance between the vaive and
rocher arm. with the tappet in its lowest
position (vaive compietely closed) and the
engine cold.

Iniet - .008" Exhaust - .014"

The rocker arms can be identified as fol-
lows: When facing toward the sideof the en-
gine, the Exhoust Rocker Arm is to the
nght in the cylinder head and the iniet
rocker arm to the left.

Massure ciearance between the top of the
valve and noese of rocker arm with a feeler

15, VHAD vG4D
VALVE TAPPET ADJUSTMENT

ADJUSTING SCREW

EXHAUST
ROCKER ARM

INLET
ROCKER ARM

Fig. 16, V445D
VALVE TAPPET ADJUSTMENT

REY.
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gauge as shown. By means of a 4 inch ta

pet wrench, turn the caiusting wrew clock-

wise 10 decrease vaive cisarance and coun-
0 increass the cisarance.

The sequence in which the tappets are ad-

turn to No. lcyhnduudldmnt.h
hnneh-nna. adjust the No. 3

ThcuncwoadmupphumthoN 2
and No. ¢ bank of cylinders, starting with
No. 4 iniet vaive. Mark each rocker arm
with chalk as adjusument is completad. to
prevent repetnion.

TIMING

FIRING ORDER

The firing order of the cylinders is 1-34-2,
and the magneto or distributor rotor turns
at one-haif engine speed, as is the case with
conventonal ‘In Line' engines.

‘The intervais between the firing of the eyl
inders is 180°. No. 1 cylinder is the one
nsarest to the flywheel in the left bank of
cylinders. waen viewed from the flywheal
ead of the engine. No. 3 cylinder is the
other cylinder 1n this bank No. 2 cylinder
is the one nsarwst o the f1 in the
right bank of cylinders snd No. ¢ is the
other cyiinder in this bank. The cyiinders
are numbered on the head covers.

Note: When disconnecting ignition wires,
mr:‘cap.nduszormmnu
semably.

TMING CHECX, Fig. 17

The running spark advancs for both mag-
neto and battery igninon. is 23°, and tm-
ing must be checked with the engine run-
oing at 2000 RP.M. or over.

Insert a small screw driver into the No. 1
terminal tower on the distributor cap, mak-
ing contact with the ignition wire arminai

the red termunai clip, from an auto-
motve Timing Light to the metal part of the

CTRUNE
- of #1 and 3

RUNNING SPARK ~ REDto~7
ADVANCE TIMING Dtsmamo
HOLE IN SHROUD to BATTERY

o GROUND

Fig. 17

ic engine model for adjustent procedurs.

QUTCH ADJUSTMENT
11 the clutch begins to slip. it shouid be read-

mb vent it from g over
maced the adjusting nng.
0 expose

First, remove 1nspec-
tion piate to
Ralease ciuwch by pushing
forward (toward engine).

VH4D Clutch, Fig. 18

Turn engine over by means of the starting
crank uncl clutch ad)uunnr.lockum
ble thru :hc inspecnon opening.

b:hawonofunmm.l(np
clutch from turming by secuning the crank-
shaft at cranking end. Then. by means of a
screw driver, turn adjustng ring one notch
at a tite in & ciocxwise direcnon, until a
Wﬁmmumundvhnmm
ing the cluwch shifter lcvcr and as

nw

lynchmud)umcnum

YH4D CLUTCH REDUCTION, Fg. 19

The clutch in the ciutch reduction unit is
the same as used in the power taks-off unit
and is adjusted thra two pipe tap opemungs:
one for the sdjustment lockscrew and the
other for turning the adjustng ring. If one
of the tape is inaccessibie. adjustment can
be mads thru just one opening by rotanng

clutch slightly after adjustment lockscrew

Fig. 19, VH4D
CLUTCH REDUCTION ADJUSTMENT

is loosened. Follow adjustment procedures
as outlined in preceding paragraph.

VG4D, V4650 CLUTCH ADJUSTMENT

Rockford Clutch Fig. 20: After removing
the insyecuon cover and disengaging
clutch wirh the shifter lever, turn engunve ov-
er by means of the hand crank. until the
clutch adjustment lock is vigible thru the 1n-
spection opening 1n the clutch housing. Pre-
vent take-off shaft from turning by means
of a drift punch wedged in piace as shown.
Then, locsen the iockacrew hoiding the ad-
justment lock in piace. [nsert a screwdnve:
in one of the notches and turn the adjust-
ing ring, in a counter<ciockwise direcnon,
one notch at & nme, unal s very firm pres.

sure is 0 engage the cluwch -nth
the shifter lever. Tighten adjusang lock-
scTew and mount inspection cover.

TWIN DISC CLUTCH, Fig. 21:Pull sdjusang
lockpwn out and insert a piece of 1/16” di-
ameter wire into the hole on the side of the
locikpin to keep pin in outer pomaon. Turn
the adjusting yoke in a ciockwise direcuon

ADJUSTMENT
LOCXSCREW

SHIFTER LEVER
(nhend posmon)

SHIFTER LEVER \u-
ADJUSTMENT LO

ADJUSTING RING
(tum counter-ciockwise)

PUNCH

Fig. 18, VH4D
CLUTCH ADJUSTMENT

Fig. 20, VG40, V465D
ROCKFORD CLUTCH ADJUSTMENT
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PRECAUTIONS to be exercised in the use §. Disconnect at least one bartery lead if 2
of this flywheai aiternator: bastery 18 used.

1. Do notreverse battery connactions.
i8 & peganve ground syswam only.

-

2 Connect .::nur i ies — positive to GENERATOR — WIRING CIRCUIT, Fig. 24
PORIGVe and neganve 1o neganve. The model V465D engpne is equ
S IR 3. Do not polarize the aiternater. with a 12 voit-17 lnp::‘cnm.:?w ?np.f
'z - SR 4. Do not ground any wires from stator or Deganve ground elecmical system. Do
ot 4 sl N ROt reverse polarity-damage 0 both .
~y ADJUSTING . ::::l::'hxch m‘":m ernoe and ncnlntn;mmu seeur. Enfine
: perste engine wi ttary not operate wi ureto .
:» i | connected from system. diesal wire dhe:rnocud.' fon
ADJUSTING
YOKE L cuator
- \f MODU
e 2
Fig. 21, YG4D, V465D h A
TWIN DISC CLUTCH ADJUSTMENT |
as shown. or wedge a screw driver into the R\
adjusting yoks and against the gide of the 1avexr ! 1T 5 @ STATOR |
inspecon hoie openungs to keep the yoks BATTERY @ .
from turning, then twrn the take-off shaft Ps 4 T T AMMETER ! swrrg
countar-ciockwise to adjust yoke enough so !
that the shifter lever requires a disunct O<‘T" ﬁ
pressure to engage. Remove wire from lock- "
rx‘.u and turn adjusting yoke slightly, to al- 1 Make Connoenen tor
ow lockpin t0 snap 1nto hoie in floating mm-"%'
plats. . AUTOMATC -
A new clutch generally requires several ad- CHOKE (epmenai) Sonnect Eavoment
justnenta untl the fricnon surfaces are Y
worn in. Do Not let & new clutch slip, this receeqpacncass
will rn the friction surfaces. . STARY
L SWITOe
. (epwenai) .
FLYWHEEL ALTERNATOR o |
Fig. 22 ond Rg. 23 i
* 22and Fig Lo |
12 Volt - 10 Amp or 25 Amp Flywheei Alter R |
aator, consisting of 3 flywheel with Mag- 1
ﬂeM.SmrdWoMM e I
ules, is optional equipment on modais '
VHAD and VG4D-furmshed when bacery mca!?u 1-TEMP swn’cnb
ignition is required. There are no brushes, (epnanst) STARTING MOTOR ¥ i
commutator or beits to contend with and

nO adijustments are necessary.

Since the physical appearance of both 10
amp and 25 amp aiternator systems are
very mimiiar, they can be disunguzhed
from each other by the ammeter calibra-
dons: O to 15 amps for the 10 amp cirewmat
and 0 to0 30 amps for the 25 amp arcuwt.

REGULATOR
MOOULE \‘F'
T~ %

Rg. 23, WIRING DIAGRAM, Flywheel Altemator and B y ignition, Modeis VH4D, VG4D

=

sarrey
ey
l
| —
v -

=

/i
e OramON
'\ ’ [=- %
aj ] 18- TEMPERATURE
J SAPETY SWiTCH

25 AMP . 14 GA. GREEN WIRE

ICONNECT TO CHARGE SIDE OF AMMETER

Fig. 22, FLYWHEEL ALTERNATOR Fig. 24, WIRING DIAGRAM Genercror and Batrery ignition, Modei V465D

REY.
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TROUBLE SHOOTING ::,‘“‘,“',‘.“# from carbureor with en-  ENGINE MISSES
Spark plug gap incorrect.

The three prime requisites eesential to start-
ing and maintaining satisfactory oper-
ation of internal combuston engines are

COMPRESSION ‘
Cylinders dry due to engine having been
out of use. Pour one fluid ounce of crank-

Worn, leaking or iccee ignition cables.
Weak spark. Ses ‘Ignition’ test for spark.

1. A proper fuel mixturein the cylinder. ”dwm”“:‘bk Breaksr points pitted or worn.
ion i ; Loces or broken k plug. A hissing i i
2. Good compression in the cylinder. noise will be | I“,;' I S due to an Water in gasoline.

3 Good spaork, properiy timed, to ignite
the mixture.

If all three of these conditions do not axist
the engine cannot be started.
As & guide 0 locating some of the difficul.
ties in starang, cousas are listed under the
three main headings of

Fuel Mixture, Compression, and Ignition.

FUEL MIXTURE

CAPINg gas mixture on compression stroke.

Damaged cylinder head gasket or loose
cylinder head. This will likewise cause

Valve stuck open. Piston rings stuck or worn.

Valves adjusted with insufficient clearance.
IGNITION

Test for spark by removing spark plugs

Poor compression. See ‘Compression’.
Sticky vaives.

ENGINE STOPS

Fuei tank empry.
Water, dirt or gum in gasoline.

Gasoline vaporized in fuel lines. due to ex-
ceasive heat around engine (Vapor Lock).
See 'Stopping Eagine .

No fuel in tank or fusl vaive closed. and obeerve spark at piug gap while turn- L ing wi
. N k or weak spark APOr JoCK 10 Lue. nes Que to USINg Winter

Plugged veat bole in fuel tank cap. Ay be atiribated to the alowing: . §a8(t0ovolacie)in hot weather.
Fual line clogged. Ignition wires looss or disconnected at mag- Air vent bole in fuel tank cap piugged.
Fuel purnp diaphragm worn or punctared. neto, spark plug, distributor or coil. Ignition troubles. See 'Ignition’.
Anti-dissel solenoid valve at carburetor in- Broken or frayed ignition wirss. OVERHEATING
operative (model V465D). Spark piug insulator broken. A
sr::k for disconnected, looss or broken Spark plugs wet or dirty. Crankcsase ail supply low.
Carburetor not choked sufScisntly, espec- Sperk plug gap incorrect. Ignition dming wrong.
ially if engine is cold. Condensation on spark plug eiectrodss. Low grade of gasoline.
Water, dirt. or gum in gasoline interfering Breaker point gap incorrect. Engine overicaded.
with free flow of fuel to carburwor. Breaker points pitted or fused. Restricted cooling sir circulation.
Poar grade, stale or outof-season gasoline. Breaker arm sticking. Part of air shroud removed from engine.
3‘521.“‘2' nwlw :;:‘u"g““ much Condenser lesking or groundsd. Dirt becween coaling fins.

Spark timing wrong. Intake or rotating screen ciogged with dirt.

Carburetor float needle valve stuck open.
This condition would be indicatad if fuel

Weak battery. Faulty ignitioa coil.

Restricted exhaust.

ENGINE MAINTENANCE SCHEDULE "Rt |y for S 100 b 250 b o S Y
CHECK OIL LEVEL. Add to fuil mark - Do not overfill. 2 T
e e ™ e ‘
CLEAN AIR INTAKE SCREEN. Clean coeling fins if necessary. 1
GREASE CLUTCH THROWOUT BEARING (VG4D, V4645D). 3
CHANGE CRANKCASE OIL 2 ®
CLEAN AIR FILTER ELEMENT. DRY Elemenr and OIL Bath types. 4 [ ]
CLEAN CRANKCASE BREATHER CAP. 4 [ ]
GREASE CLUTCH HOUSING BEARING (VG4D, V445D). 3 ° |
REPLACE OIL FILTER. In advene conditiens repiace every oil change. 4 * |
LUBRICATE DISTRIBUTCR SHAFT. 4 |
inders. Ramove head - Gean o corbon depeum Rermor vk e | -
INSPECT SPARK PLUGS and BREAKER PQINTS. 5 ®
Replace if necsssary and regap to specification.
INSPECT FUEL FILTER. Clean filter sceen and glass bowi. 4 [
LUBRICATE DISTRIBUTOR CAM and breaker arm pivot. 4 L
INSPECT COOUNG SYSTEM. Remove shrouding and scrape off 1 L
dirt from berween fins, around cylinders and from shrouding.
INSPECT STARTING MOTOR. Check for locse mounting and cabie connecnons. S L
CHANGE OIL IN CLUTCH and REDUCTION GEAR HOUSINGS . 2 o

REY.



Mark Industries YENDOR
ILLUSTRATED (WISCONSIN ENGINE) SECT. 7
PARTS CATALOG (CONTINUED)} PAGE 11

YB-69 ALTERNATOR

WISCONSIN Engine Model V-465D

SPECIFICATIONS
YOLTS - 12 VENTILATED « Yes RATED OUTPUT o 37 Amperes
BRUSHES - 2 CONTROL - Veitege Reguleter ROTATION - Cleckwise et drive end

LUSRICATION — Beerings ere proeiubricared. Ne edditionel lubrication necessery.

PRECAUTIONS:

Qbserve preper pelerity when insteiling bertery; negetive De Net, operare sngine with bettery disconnecred, or dis.
bettery terminel must be greunded. Reverse pelerity will connect the siternater eutput lesd while the aiternerer is
destrey the rectifier diedes in eiterneter, operating, o3 demping efiect of the bemery will be iest.
As & precevtionery meeswe, discennect greund bervery :l'ho veitage wiil ",“ 1o on extrems velve end permenent
torminal when cherging bettery in vehicle. Connecting 90 10 the reg mey ecew.

charger -in reverse will destrey. the rectifier disdes in the De Net, discennect the veitage reguiater while the siterne.
slterparer. ter is epereting, becasuse the lerge veitege trensient thet
De MNet, under any circumstences, shert the field terminel ecewrs when discennection tekes plece mey domage the
of the eiternarer te ground, s permanent damage to the requisrer,

reguieter mey sccur. Coution: Output wires frem Alterneter te Ammerer, end from

Ammoter 13 bettery terminei en sterting seleneid must be

De Net, remeve the siterneter frem the vehicle withaut first of sufficiant size fer charging 37 emps. Use Ne. 10 ger

dis ting the gr ded bettery coble. steanaed wirs, sr lerger.
WIRING DIA GRAM
12 YOLT BATTERY ANO CABLE
410 Ga. WIRE (MIN.) snu'rmc SOLENOID FURNISHED 8Y CUSTOMER
' ——— |
-*
U] ) AR
OtSCHARGE CHARGE |
S STARTING uo'ron r__ﬁ
< z ]
On, mm N
* o] L 4
@ 0 s < J SPARK PLUGCS ?
-+
8 C -
IGNITION STARTING
- SWITCH ﬂ
IGNITION
coi
/ROTATION
CARBURETOR . b
Mi-TEMPERATURE
SAFETY SWITCH
I N
REGULATOR
< (
ANT! DIESEL ~ DISTRIBUTOR AND
SOLENOIO \ ACCESSORY DRIVE
'
v
< .
OUTPUT WIRE /.‘ J
210 G N,
A gy ALTERNATOR

ITTELEDYNE WISCONSIN MOTOR  MILWAUKEE, WISCONSIN: 53219
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YB 69 ALTERNATOR
MOTOROLA Part No. RA 12N451

SERVICE INSTRUCTIONS ~ In Meterele Auvtemetive Preducts inc., RA Saries Alternerer Sysrems, 25-49 Service Menvel.
MOTOROLA AUTOMOTIVE PRODUCTS INC., 9401 W. GRAND AVE., FRANKLIN PARK, ILLINOIS.

SERVICE PARTS - Excepr fer Drive Puiley, Ref. 3, end Reguister, Rei. 29, oll ether Alternever comsenents
shouid be erdered frem s Metersio Avremetive Preducts Distributer o Dealer.

4 g8 9 10 14 15 18
2 3 |
"y % \ \
&. ¢ =
d -
Cme o= i
: i 2o
T\ / / /
7 6 12 13 ¥ 17
Refi | Moewwmia Mo Rel | Mowmie Ne
Ne Port Ne. Deseriprion Ree Ne Pert Now Deseriprion Ree
1] 23 NUT, puiley mounung, 5/¢= |8 threed, hex, . 1 17 | 151 IMSULATOR SLEEVE, avion. (432" long = :
3} 25 WASHER, molit loex. $/0° 1 18 ] 1128 RETAINER, rear 1
3 | wo w08 PULLEY, dnve ! 1916w HOUSING, rear 1
Wisgonan
Port Neo. RS BRUSH ASSEMBLY |
4173 FAN, normal mreuon (clockwise} 1 N | 232 SCREW, tapotng. No. ¢ x L/2° H
s | 2092 SPACER, fan ad pulley, 7/18° 1 a|z»n SCREY. rwmetag, No- 10 x L/27 (vith )
&1 “ MG, tron
‘N ousinG ' ! 21| »1 LOCKNUT, hex., No. 10=24 thread . [
T, 0= remd .. .
i NUT, svere, No. 10-32 tn ‘ 24 | 154 INSULATING WASHER, No. 101722 0.2 - | 1
s SEARING, fmnt ! | +n DIODE ASSEMBLY, tmicton .
na RETAINER, tront ! | 152 INSULATOR SLEEVE, nylon, /32 long e | |
10 ] 27 FOODRUFF KEY. No. § ! 27 | 234 NUT, hex., No. 10-2¢ thread - :
NS ROTOR ASSEMBLY ! 2| 20 SOLT, macnine. No. 10-32 2 27/8° long —~ | o
27ipns BEARING, (No. 202) sealed - ! 2|vis REGULATOR, Model SAF 2011 A - 1
13| 131 STATOR ASSRMBLY 1 Wisconain
Pert Ne.
14| 1-2 DIODE ASSEMBLY, rectuiying, negative
(bleck 1 2] 3 COYER, bresn holder .
18 | 101 DIODE ASSEMBLY, recatying, positive nira SHIELD, dust !
(red ) ! N2 | W14 MUT, temmnal, 1/420 thread, Mol oo !
6| 183 INSUL ATING WASHER, No. 10 2 /4 O.00 e H 13 | 2062 WASMER, tesaincl. 1/4° splitiocx ——

REV.
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FOR SERVICE and PARTS - - - contact your nearest
authorized Wisconsin Distributor or Service Center.

ENGINE STORAGE

To protect the cylinders, pistons, rings and valves
and keep them from rusting and sticking, a half and
half mixtnre of kerosene and good “gasociine engine”
oil (the same kind of oil as used in the crankcase of
the engine), should be injected into the pipetap
opening on the intake manifold while the engine is
warm and running at moderate speed. About a quar-
ter of & pint is necessary, or enough so that a heavy
bluish smoke will appear at the exhaust. The ignition
switch should ther be shut off and the engine
stopped. This fogging operadon will leave a coating
of oil on the above mentioned parts, protecting them
from the atmosphere.

Drain crankcase oil while engine is warm.
Drain fuel lines, carburetor, fuel pump and tank, to
prevent lead and gum sediment from interfering with

future operation. Gasoline fumes from gradual evap-
oration is a dangerous fire hazard.

The air cieaner and filter element should be thorough-
ly cleaned. Tape or otherwise seai off the exhsust and
wir cleaner openings for the duration of storage.

The outuide of the engins, including the cooling fins
on the cylinder block and head, shouid be thoroughly
cleaned of ail dirt and other deposita. All exposed un-
painted metal parts shouid be coated with grease or
heavy oil.

Before starting the engine,  after the storage period, re-
move crankcase drain plug so that any condensation
which may have collected may be drained, before new
crunkceaae oil is added. It is advisable to remove the
crankcase oil base and scrub off all sediment which
may have collected there. Use-a new gasket when re-
sssembling the engine base.

Use new spark plugs at the beginning of the oiaeut-
ing interval, especially if the engine has given conaid-
srable service.

It is highly rec ded thot hi be stored
inside a building through the winter. If this is not possie
bls, the eng houid be protected from snow and ice
by a proper covering.

“P"TELEDYNE

WISCONSIN MOTOR

MILWAUKEE, WISCONSIN 53219

REY.
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Limited Engine Warranty

TELEDYNE WISCONSIN MOTOR, hereinafter referred to as “Manufacturer”, warrants each new Wisconsin engine sold
by the Manufacturer to be free from defects in material and workmanship. under normal use and service, for a period of one
(1) year (except in the case of an engine used on any recreational type vehicle the period shall be ninety (90) days) after the
date of delivery to the original retail purchaser, and Manufacturer will, at its opton. replace or repair. at one of the Manu-
facturer's factories. or at a point designated by the Manufacturer, any part or parts which shall appear to the satsfaction of
the Manufacturer upon inspection at such point, to have been defective in materiai or workmansghip. This Warranty does not
obligate the manufacturer to bear any transportation charges in connection with the repiacement or repair of defective parts.

This Warranty shall not apply to any engine which shall have been installed or operated in a manner not recommended by
the Manufacturer: nor to any engine which shall have been repaired. altered, used in any type of comperition, negiected or
used in any way which, in the Manufacturer’s opinion, adversely affects its performance; nor to any engine in which parts
not manufactured or approved by the Manufacturer have been used: nor to any accessories installed on the engine where the
accessory manufacturer has its own warranty; nor to normail maintenance services or repiacement of normai service items.

Manufacturer reserves the right to modify, aiter, and improve any engine or parts without incurring any obligation to re-
place any engine or parts previously sold with such modified, aitered, or improved engine or part.

THIS WARRANTY, AND THE MANUFACTURER’S OBLIGATION HEREUNDER, IS IN LIEU OF ALL OTHER WAR-
RANTIES..EXPRESS, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR
OF FITNESS FOR A PARTICULAR PURPOSE, and all other obligations or liabilities, including special or consequential
damages or contingent liabilities arising out of the failure of any engine or part to operate properly. No person is authorized
10 give any other warranty or to assume any additional obligation on the Manufacturer's behalf unless made in writing and
signed by an officer of the Manufacturer.

“¢ TELEDYNE WISCONSIN MOTOR
MILWAUKEE, WISCONSIN 53219

THIS MANUAL IS FOR MY WISCONSIN MODEL

-------------

ENGINE
SPEC.No. ............ SERIALNo. ............

THE ABOVE INFORMATION, WHICH WILL BE FOUND ON THE
NAME PLATE ATTACHED TO THE AIR SHROUD OF THE ENGINE,
SHOULD BE FILLED IN. YOUR PROMPT ATTENTION TO THIS
MATTER WILL MAKE IT CONVENIENT FOR YOU IN THE FUTURE,
AS THIS INFORMATION MUST BE GIVEN WHEN ORDERING
SERVICE PARTS, OR WHEN ADVICE TO AN ENGINE PROBLEM IS
REQUESTED.

cvt elong detted line

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

refum te
TREDYNE WISCONSIN MOTOR
PRODUCT SUPPORT CENTER
1910 SO. 53 KD STREET
MULWAUKEE, WISCONSIN 53219
Individual INSTRUCTION and

SERVICE PARTS MANUAL avail- :
able from all Wisconsin Distrib- :  Deer Customer:

vtors, E ¥ you would like 1o receive @ free copy of o list of Authorized Teledyne Wisconmn
- Mmotor DISTRIBUTORS and SERVICE CENTERS in your area, piease compiete the following;

NAME

STREET

ary STATE bald

ENGINE MODEL o SERIAL NO.

REY.
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INSTALLATION
INSTRUCTIONS

JTUNTER

HYDRO-
THROTTLE
CONTROL

MUNCIE PARTS MFG_GO._, ING.

GENERAL OFFICES ATLANTA DIVISION CHICAGO DIVISION

P Q. Bon 548 » Muncie. Indiana 47308 P O. Box 42468 + Allania. Georgias 30316 P O Bos 88151 » AMF. O Hare 60688
Phone (317) 284-7721 Phane (404) J49-4402 Prone (312) 296-6880

SEATTLE TOLEDO DIVISION MUNCIE CANADA LIMITED

Subsetary of Munce Parrs g Ca nc P O. Box 6593 « Toledo. OMio 43612 P O. Box 111, Maiton Station

The 8 [~ y * 317 So. B St Pnone 1419) 729-3881 Mississauga. Ontano L4T 185

Seattie. Wasn. 98108 « Ph (208) 763-2230 Prone (418) 677-9852 o Telex No 06-968841

REY.
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PARTS LIST
SERIES 90 THROTTLE CONTROL
- — A
l (8 70 =Ny
8 (10 { —
3\ fl— 72 6\}\ | 1—=<
9 ) 2—=
— = = AT
. — - I— LN
it ——— - e ;
e —= a—G=—=
= e 77 PRESSURE SENSING —
. Sy e ~- pORT :
' A
=/ |1 —-——c \K;?
A , /If\ o ,; /\ YOUR THROTTLE — \,/
N ROD (SIMULATED C-T. —
N -
/E g
-\Z \ 1
SectionAA = LA
/'/ //
Model 7-90170
Item Part No. Description
1 2-8124 Bracket and Bolt Assembly
2 2-9002 Piston Assembly
3 5322 Nut, Jom 3/8 - 16
4 5050 Screw 3/8 - 16 x 1-1/4 Spring Tension Adjusting
5 9004 Screw, Fulerum
6 2-9007 Housing and Liner Assembly
7 5049 Screw 3/8 - 16 x 3/4 Speed Adjusting
8 8118 Spring, Leaf (3 required)
9 1-170211 Rod, Actuating, with Nuts and Set Screws
10 2-170212 Cable Assembly
) 11 180960 Clamp
Eﬂum[}l[ PARTS MFG. GO_, IND. MUNCIE + ATLANTA + CHICAGO + SEATTLE * TOLEDO « TORONTO

REY.
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l. INSTALLATION OF THE THROTTLE CONTROL

A. Introduction
Refer to sketch shown with parts list, included on page 2.

One Throttle Control can operate an unlimited number of circuits, that are driven
by the some pump discharge line in the hydraulic system.

The Throttle Control piston (2) senses the pump discharge line pressure. The
pressure increases, and pulls the throttle ogen, when you operate a circuit

to move a load. The pump by-passes, and allows the throttie to close when the
valve circuit lever is returned to neutral.

The pressure must increase, above by-passing pressure, at least 15 PS| for each
pound of throttle pull, plus the amount your by-passing pressure will vary, due
to oil viscosity changes, over your oil operating temperature range.

Highly loaded circuits usually increase the pressure to a level for above the pump
by-passing pressure, and produce a motivating force far beyond the minimum required
to open the throttle,

Lightly loaded circuits, such as, when the boom is lowering, swing circuits,
outriggers lowering, etc., produce the least pressure, The plumbing flow
restrictions must be revised in these circuits if the load cannot increase the circuit
pressure sufficiently above by-passing pressure to produce the motivating force
needed to open the throttle.

The pressure will increase at a greater rate as the engine speed increases because
the plumbing relating to the circuits usually contain greater restrictions. A lightly
loaded circuit may then become operable at a higher engine speed, if it did not
operate at idle, .

The motivating force can be increased by revising your plumbing, downstream of
the throttle control connection, as follows:

Restrict the plumbing relating to the circuits. (1) Add an orifice.

(2) Reduce diameter and/or lengthen line size. (3) Add a two-way
check valve with a heavier spring in the direction of flow. This will
increase pressure more at idle speed where needed most. It, therefore,
is the best type of restriction.

Decrease your by-passing pressure. (1) Remove "bottle necks", and elbows.
(2) Increase diometer and/or shorten line size.

iM[]N[:[[ PARTS MFG. BO., INB. MUNCIE « ATLANTA « CHICAGO ¢ SEATTLE ¢ TOLEDO ¢ TORONTO
REY.
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B. Mounting Bracket

One is furnished in the kit. Modify it to fit if necessary. Make the bracket rigid
and mount it to your engine rather than another surface to prevent erratic operation
due to flexing and/or movement,

Position the Throttle Control so the connecting cable is in line with the accelerator
rod and pulls in the same direction.

C. Pressure Connection to Pump Discharge Line

Use a 1/4" minimum sized high pressure tube or hose.

Make the connection at the control valve inlet rather than the pump discharge so
it will sense the lowest pressure. The pressure will then change by a smaller amount
when the oil viscosity changes. The spring tension will also become more effective.

For cold climates, consider whether you need to add a heater to your reservoir and/
or shut off valve in this pressure connection to prevent high speed operation of your
hydraulic components with cold oil. An oil temperature sensing switch would make
them automatic.

D. Engine Throttle Linkage Check

Start the engine. Engage PTO to load the idling engine with by-passing oil pressure.
Try to reduce the engine throttle pull to a minimum. Mcke sure it is well oiled and
in good repair. Check with the engine manufacturer whether the return spring load
can be reduced if it appears to be excessive for its application,

When the engine has warmed up, make sure it is capable of returning to its proper
idle speed after operating the accelerator. Make necessary adjustments now before

the connecting cable is applied.

E. Cable Slack Adjustment

Refer to the sketch on page 2, Make sure the actuating rod (9) is still located in
hole 4 as shipped.

Secure the clamp (11) to the throttle rod. Engage the cable (10) eyelet to one of
the clamp studs., Thread the cable through the hole in the rod, remove ailmost all
slack, and secure it with the set screws.

Finalize the cable slack adjustment with the nuts provided on the actuating rod
(9). The cable should have some slack but not excessive, Check to make sure the
engine returns to idle ofter operating the accelerator.

[MUN[“[ PARTS MFG. BO., ING. MUNCIE + ATLANTA « CHICAGO + SEATTLE + TOLEDO + TORONTQ)
REY.
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F. Adjusting Procedure

The spring rate is adjustable by moving the fulerum screw (5) and changing the
number of leaf springs (8). See table below for the possible variations, The
spring rate increases as the variation number decreases. For instance, the table
indicates the spring will be three (3) times stiffer with variation No. 2 than

No. 3.
Variation No. ot Fulcrum Spring Tension Actuating Rod
Number Springs Hole *Turns *Pressure Rate Hole Location
1 3 A 3 1100 11X 4
2 3 B 3 780 3X 4
3 3 C 2-1/2 640 Normal 4
4 2 C 2 370 3/4X 4
5 2 D 5/8 300 1/4X 4

* Note: Apply turns from when the screw (4) just begins to deflect the spring at
zero load. Pressure is approximate when piston will begin to move.

The conirol was shipped with variation 3. Try it first. The adjusting procedure
will direct you to another variation, if another is needed.

1. Disengage PTO. Turn in speed screw (7) until it touches spring (8). Then
turn out one turn, temporarily, to limit siroke and prevent accidental
racing of engine.

2. Engage PTO. Air bleed sensing line by cracking fitting ot Throttle
Control,  Proceed after oil warms up to within normal operating temperature
range.

3. Operate a highly loaded circuit valve lever, Bottom out a cylinder to
obtain system relief valve pressure if this is easier. The throttle will open.

4, Mocke speed adjustment. Turn speed screw (7) in or out with the circuit
loaded. Use the nut (3) to lock it when it regulates your desired speed.
Move actuating rod from hole 4 to hole 3, only if the spring should stop
on the housing instead of the screw.

5. Return lever to neutral, The throttle must close and the engine must return
to idle, Check Trouble Shooting section, Part !, Section C. If unsuccessful,
increase the spring rate, see table above, Repeat entire procedure.

I!“jN[H[ PARTS MFG._ GD._, INDG. MUNCIE « ATLANTA « CHICAGO + SEATTLE * TOLEDO * TORONTO
4
REY.
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F. Adjusting Procedure (Continued)

é. Determine which of the circuits produce the lowest pressure. Operate it
and decide which of the following applies, paragraph éa, 6b, or éc.

a. Throttle Opens and Closes Properly From Idle

(1) Finclize engine speed screw (7) adjustment by alternately
operating the lowest and the highest loaded circuits. Lock
nut (3) securely,

(2) Operate and check all other circuits, They should operate
because they are loaded between the highest and lowest
circuits used for adjustments.,

(3) Installation is now complete.

b. Throttle Does Not Open From Idle Speed, but Will at Higher Speed

Check if it will open at higher engine speeds.

(1) Operate a higher pressure circuit lever to open the throttle and
bring the engine up to speed, then operate the lcwest pressure
circuit lever,

(2) If it stays open, after the higher pressure lever is returned,
decide whether the required sequence of operation is acceptable.

it usually is acceptable, It now contains the highest spring setting.

(3) If not acceptable, or if it did not stay open, proceed with step (c)
below. . :

c. Throttle Will Not Open at All

Make spring tension adjustment, Proceed as follows:

(1) Disengage PTO. Turn out screw (4) until leaf spring (8) is
loose. Then tum it in until the spring just begins to deflect
and is at zero load,

(2) Engage PTO. The throttle will open,

(3) Turn screw (4) in gradually. Count turns, and record as "B", until
the throttle just closes, Do not overshoot and leave the screw at
this point. Note how the throttle closed. I[f it closed suddenly,
increase the spring rate, see table above. Repeat adjustment from

paragraph ¢ (1),
lM"N[}][ PARTS MFL. l}[]_' ING. MUNCIE «» ATLANTA « CHICAGO + SEATTLE « TOLEDO e« TORONTO|
REY.
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(4)

(3)

(6)

@)

éc. (Continued)

Operate the lowest pressure circuit. The throttle must open.
If it opened, proceed directly to step 5. Otherwise, choose
between (a) and (b) below,

(a) If it did not open, the motivating force is below zero.
Revise the plumbing to increase the amount the pressure
will increase when the circuit is operated. See Section A,

(b) Operate the next higher loaded circuit, etc. until you find
a circuit that does operate from idle, Use this circuit for
the adjustments specified in paragraph 5 below. You will
find out later whether the lower pressure circuits, that did not
operate from idle, will become operable at a higher speed.

Tum in on screw (4) in small increments equal to approximately
10% of the total turns given in the table above.

After each increment, operate the lowest pressure circuit lever
from neutral to fully open the throttle, and then return it to
neutral to fully close the throttle.

Wait for the engine to idle before repeating.

Count, and record as "C", the number of turns to exactly when
the throttle no longer opens from idle.

Note: Increase the spring rate, see table above, if the total
tums counted (B plus C), exceeds by more than 20% the number
of turns noted in the table above.

Decrease your spring rate if you observed the throttle will no
longer fully open. ‘

Repeat adjustment from paragraph (1), if spring rate was changed.

Turn screw (4) out 1/8 tumn or 1/4 times "C" turns whichever is
greater to provide an operating margin between the lowest circuit
pressure and the final spring tension.

Check operation as per paragraph Féa or Féb, If the lighter
loaded circuits do not operate, revise the plumbing to increase
the amount the pressure will increase when these circuits are
operated. See Section A,

MUNGCIE PARTS MFG. GO_, ING. MUNCIE « ATLANTA « CHICAGO ¢ SEATTLE + TOLEDO * TORONTO
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1. TROUBLE SHOOTING HINTS

A. Problem: Engine Does Not Idle But Speeds Up When PTO Is Engaged

Probable Cause Remedy
1. Control lever stuck open. 1. Return all valves to neutral.
2. Low leaf spring tension. 2. Repeat calibration,
3. Cold OQil. 3. Warm oil. Also check

Part [, Section "C",

B. Problem: Engine Does Not Speed Up When Light Load Is Applied

Probable Cause Remedy

PTO not engaged.

Air in sensing line.
Connecting cable.

Stops on speed screw,

Hot oil.

Your engine throttle linkage.

Engage PTO.

Bleed line. Crack fitting at control.

Reduce slack to minimum,

Adjust screw,

Allow oil to cool.

Oil and repair. Check manufacturer

for lighter spring if it is excessive.

Circuit pressure is too low, 7. Revise plumbing to increase spread
between your circuit and by-passing
pressures. See Part |, Section "A",

. Excessive leaf spring tension. 8. Repeat calibration,

Excessive leaf spring rate, Reduce spring rate, See table in

Part |, Section "F".

.
L]

O~ AW —
* e L ]
O W —
L 3 L ]

N

~0 0
.
0
.

C. Problem: Engine Does Not Return To Idle After A Load Is Applied

Probable Cause Remedy
1. Engine speed excessive, 1. Reset speed screw adjustment.
2. Your engine, 2. Moake sure it can idle.
3. Connecting cable. 3. Check for slack.
4, Low leaf spring rate, 4, Increase spring rate. See table in
Part |, Section “F",
5. Low leaf spring rate, 5. Repeat calibration,
6. Excessive by-passing pressure, 6. Remove "bottlenecks" or increase

line size downstream of the
control connection,

MUNCIE PARTS MFG. GD_, ING. MUNCE « ATLANTA « CHICAGO » SEATTLE « TOLEDO - TORONTQ
REY.
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TROJAN MILEAGE MASTER BATTERIES

TROJAN BATTERY COMPANY

12380 CLARK STREET - SANTA FESPRINGS,CA 90670
(213) $46-8387 « (714) 521-8215 Tall Free (Qutside Calif.) (800) 423-6553 (Exctuding Alaska and Hawaii)

REY.
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5JAN MILEAGE MASTER BATTERIES

' VENDOR

SECT. 7
| PAGE 26

1

REF.
20 HOUR 75 AMPS TO 525 VOLTS OVERALL DIMENSIONS
VOLTS RATE A.H. AT 30°F MINUTES LENGTH.. . WIDTH *HEIGHT

WEIGHT

10-3/8 7-1116 11-172

~T-90 185 30 10-3/8 1-1/8 10-3/4 56
" 7-108 6 212 105 10-3/8 1-1/8 10-3/4 61
- 7-135 6 244 135

72

OTHER SPECIAL BATTERIES AVAILABLE FOR ELECTRIC VEHICLES.

TROJAN “MILEAGE MASTER™ TYPES FEATURE QUARTER-TURN VENT CAPS
| REDUCING SERVICE TIME 75%

*TYPE OR TERMINAL WILL VARY HEIGHT SLIGHTLY

v WING NUT TERMINAL
STRAIGHT POST ¥is or Y6 Stud
TYPELT TYPEUT

‘;NGUHERMNAL UNIVERSAL TERMINAL
4¢ Lead costed bolt

<

ALL BATTERIES COME WITH UNIVERSAL TERMINALS \ &

UNLESS OTHERWISE SPECIFIED

DISTRIBUTED BY

3§ MARK INDUSTRE

TROJAN BATTERY COMPANY
) 12380 CLARK STREET . SANTA FESPRINGS, CA 90670
{217} S46-8381 « (714) 521-8215 Toll Free (Qutside Calif.) (800) 423-6563 (Excluding Alaska and Hawaii)
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FOR CARRIAGE TORQUE HUBS - 21222
& 24201 (WITH STEEL SPINDLE)

Torque-Hub Final Drives
Service Manual

Fairfield Manufacturing Company, Inc.
2300 South Concord Road, Lafayette, Indiana 47903, 317/474-3474

FAX 317/477-7342
Subsidlary of Rexnord Inc.

Falrfiele
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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 modei 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-assembilies to be intact)

4. sub-assembly procedures.
At the time of printing, this Manual was
complete for the specific Torque-Hub
model designated. However, Fairfield
Manufacturing Co., Inc., reserves the right
to update and improve its products at any Safety

time. All specifications and procedures Standard safety practices should be
are therefore subject to change without followed during the disassembly and
notice. 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 coulid
cause personal injury if not performed
properly or if certain safety procedures are
not followed.

REYV.
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W3-P “B” Drive

Disassembly Procedure

1. Loosen all 12 Cover Bolts and drain the oil
from the unit.

2. Remove the 12 Cover Boits and lift off the
Cover Sub-Assembly. Discard the 'O’ ring
Seal from the Cover counterbore.

3. Lift out the Carrier Sub-Assembly and
*Thrust Bearing Set. A Thrust Washer may
stick inside the Cover.

4. Pry the Ring Gear loose 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 bar. This wiil also
allow the outside Bearing to be removed.

Note: If bearing replacement is necessary.
the Bearing 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 is 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

replaced.

REY.
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“Main Assembly Procedure

Using an arbor type press if available, (if
not. a hammer may be used). install the
wheel studs. The hub flange should be
supported from the underside during this
operation.

Note: Wheel studs are optional.

Using an arbor type press if available,
press Bearing Cups with large inside
diameters facing out, into Hub
counterbores. Cup #JM716610 will go into
small end of Hub. and Cup #JMS515610 will
go into large end of Hub.

Place Bearing cone #JM716649 into
Bearing Cup in small end of Hub.

Press Seal into Hub counterbore with flat
metal side facing 1n. Use a flat object to
assure that Seal is pressed evenly and is
flush with Hub face.
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5. Lower Hub onto Spindle with large open
end up.

6. Place Bearing cone #JM515649 over end of
Spindle and into Bearing Cone.

N

Place Bearing Shim over end of Spindle
and against Bearing Cone.

@

Secure Retaining Ring completely into
Spindle groove and against Bearing Shim.
Be sure that Retaining Ring is entirely in
groove.

AEye protection shouid be worn during
Retaining Ring instatiation.

9. The pipe plugs are installed in the Hub
The use of lub-seal is recommended on

the pipe plug.

REY.
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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 installed into the Spindle co'bore
and Retaining Ring groove provided.

@.Eye protection shouid be worn during
Retaining Ring instaliation.

12. The internal gear is installed matching the
Bore Spline the Spindle Spline.

13. The thrust washer/thrust bearing set is
installed on the portion of the Spindle
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 jelly to hold in place.
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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.

17. The thrust spacer is installed on the input
shaft.

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
shouider bolts.

position
punchmarks
at 12 o’clock

19. Place 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 planet pin. Marked
tooth will be located just under the Carrier
on upper two gears.

REY.
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20. With shoulder side of Ring Gear facing
down, place 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. Whiie 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 instailed into this
assembly meshing with the larger diameter
Cluster Gear. The counterbored side of the
input Gear is instailed down or to the
inside of the unit.

23. After inserting at least one shoulder bolt in
the proper location, rotate the carrier. This
is to check freedom of rotation and
recheck timing.
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24. Another thrust washer/thrust bearing set ts
now installed into the counterbore in the
face of the carrier.

25. Place O'Ring into cover assembly
counterbore. Slight 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 oil fill plug in Hub.

27. Locate four shoulder boits 90° apart into
counterbored hole in Hub which were
marked in step 17. Torque each bolt to 47
ft. ibs.

28. Install grade eight bolts into the remaining
eight holes and torgue all bolts to 47ft. ibs.
Use the 180° to 90° method in torqueing
all bolts.

REY.
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29. Place Coupling into the Spindle and onto
the Input Shaft.

Note: W3C units must have one external
and one internal Snap Ring installed. All
units with a “X" on the end of the model
number must have two internal Snap Rings
with a spacer between them instailed in the
Coupling.

This completes the assembly. The unit must be filled one-haif full of EP 90 lubricant
before operation.

Carrier Sub-Assembly (Bronze Washers)
T - -. Zom J_,,

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 fower
half of Cluster Gear (3F) using sufficient
grease or petroleum jelly to assist in
hoiding Needle Rollers (3C).
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4. Install Spacer (3D) onto Planet Pin (3E)
locating on inboard end of Needle Roilers

(3C).

5. lInstall another 14 Needle Rollers (3C) into
the remaining half of Cluster Gear (3F)
using sufficient grease or petroleum jelly
to assist in hoiding Needie Rollers (3C) in
place once Planet Pin (3E) is removed.

6. Planet Pin (3E) may be removed from the
bore of Cluster Gear (3F).

7. 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).

8. Insert Planet Pin (3E) into the Planet Pin
hoie of Carrier (3A) from the Roll 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.

REY.
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9. Using sufficient grease or petroleum jelly
to assist in holding in position. Thrust
Washer (3B) is installed onto Planet Pin
(3E). Care is to be taken to install Thrust
Washer (3B) with the tang positioned in
the slot provided.

10. Cluster Gear (3F) with Thrust Washers
(3H), Needle Roliers (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
Roli 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 Carrier
(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).

REY.
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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 wiil be heid
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 hole
located over Pipe Plug.

REY.
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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. Ibs.

REY.
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TORQUE _ ®
Q EHUB

Farfleld
T™E OWvE oM E
APWTETTE, WBARS

Lo V1980

W/ dronze washers

REY.




YENDOR

[ ]
_mm Mark Industries SECT. 7
ILLUSTRATED FAIRFIELD TORQUE HUB - W3-P *

PARTS CATALOG

PAGE 42

FOR MATERIAL HANDLING EQUIPMENT, FARM MACHINERY. ROAD EQUIPMENT. MINING MACHINERY, ETC.

Fairfield Manufacturing Company, Inc.
2300 South Concord Road, Lafayette, Indiana 47903, 317/474-3474

FAX 317/477-7342
Subsidlary of Rexnord Inc.

Falrfiele

REY.
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TORQUE-HUB

FOR ROTATION GEARBOX TORQUE HUB - 22830

Final Drives

ASSEMBLY-DISASSEMBLY
MANUAL

FOR THE

S1C

UNIT

o Fairfield

‘lw Manufacturing Company, Inc.

REY.
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INTRODUCTION

SAFETY

ROLL and LEAK TESTING

This manual is a 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 mode!
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 seal 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 beforé getting
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 roll 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 applying 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 roll with more difficulty than others.
Do not be concerned if the gears in your unit seem to roll hard as long as they roll

with ¢onsistency.

REY.
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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 if 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 “O” 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 meet 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'bolts, extreme care should be taken to insure
that the bolts are not tightened beyond their specified torque. Never use an impact wrench
to tighten shoulder bolts. All shoulder bolts 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.

bolt “A"

2. Go to the opposite side of the bolt circle and
tighten boilt “B” until equally snug.

3. Continue around the bolt circle and tighten
the remaining bolts.

4. Now use a torque wrench to apply the
specified torque to bolt “A”.

bo“ uBn

5. Continue around the bolt circle and apply
an equal torque to the remaining bolts.

REY.
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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 “O” 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.Lift ring gear (2) of f of hub (1G).

10. Remove “0O” ring (5) from the
counterbore in hub (1G) and discard.

11. Remove the three 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 (11).

b. Apply pressure to the fixture using a
hydraulic 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 your work
surface and place a support underneath
it in such a manner that output shaft
(1A) will be able 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 remove bearing
cone (1D) from the shaft. Be very care-
ful nottostrike the shaft when using the
punch.

[(More Main Disassembly on page 3]—->

REY.
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Main Disassembly/ Carrier Disassembly 3

17. If seal (1B) and bearing come (1D)
remain in the hub, press the seal and
bearing cone out using a bearing cone
pressing tool (T-116407). Discard the seal.

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-
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

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

6. Repeat steps 1-5 to remove and disassemble
the two remaining planet gears.

1. Locate roll pin (3G) which holds planet
shaft (3E) in the carrier housing (3A).

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 ;)lanet shaft (3E) from carrier
housing (3A). The two thrust washers (3B)
and planet gear (3F) will slide off.

4. Place planet shaft (3E) ina viseand drive .
roll pin (3G) out through the roll pin hole.

5.Remove the needle rollers (3C) and spacer
(3D) from inside planet gear (3F).

REY.
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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 rollers (3C).

3. Place one spacer (3D) inside planet
gear (3F) so that it rests on top of the
needle rollers (3C).

4. Line the remaining half of planet gear
(3F) with 16 needle rollers (3C).

REY.



o] VENDOR
__@ﬁ Mark Industries SECT. 7
PARTS CATALOG PAGE SO

Carrier Sub-Assembly 5

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 shouid be inserted
into the carrier housing f{irst.

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 pianet
shaft (3E).

9. Following the planet gear, place one
more thrust washer (3B) onto plapet
shaft (3E). Now insert planet shaft (3E)
through the opposite planet shaft hole
on carrier housing (3A).

REY.
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6 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 compiete.

REY.



Mark Industiries

YENDOR

ILLUSTRATED
PARTS CATALOG

SECT. 7
FAIRFIELD TORQUE HUB - S1C

PAGE 49

4

CARRIER SUB-ASSEMBLY

1. Apply grease to the inside of one
planet gear (3F).

2.Line one haif of planet gear (2F) with
16 needle rollers (3C).

3. Place one spacer (3D) inside planet
gear (3F) so that it rests on top of the
needle rollers (3C).

4.Line the remaining half of planet gear
(3F) with 16 needle rollers (3C).

REY.
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Main Disassembly/ Carrier Disassembly . 3

17. If seal (1B) and bearing cone (1D)
remain in the hub, press the seal and
bearing cone out using a bearing cone
pressing tool (T-116407). Discard the seal.

18. Lift bearing cone (1F) out of hub (1G).

19. Stand hub(1G) on its small diameter end.
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
shaft (3E) in the carrier housing (3A).

2. Drive the roll pin (3G) down into planet
shaft (3E) until it bottoms against the
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 ;Jlanet shaft (3E) from carrier
housing (3A). The two thrust washers (3B)
and planet gear (3F) will slide off.

4.Place planetshaft (3E) ina viseand drive .

roll pin (3G) out through the roll pin hole.

5.Remove the needle rollers (3C) and spacer
(3D) from inside planet gear (3F).

20. Turn hub (1G) over so that it rests on its
large end. Using 2 soft punch and hammer,
remove bearing cup (1E) from the counter-
bore of hub (1G). Be very careful not to
strike the counterbore when using the
punch.

21. At this point the main disassembly is
compiete.

6. Repeat steps 1-5 to remove and disassemble
the two remaining planet gears.

7. At this point the carrier disassembly is
complete.

REY.
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HUB-SHAFT SUB-ASSEMBLY

1. Oil output shaft (1A) and bearing cone
(1D).

2. Using bearing cone pressing tool
(T-116407), press bearing come (1D)
onto the end of output shaft (1A) that
has the retaining ring groove.

3. Stand hub (1G) on its small 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 end. 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.
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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 small
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).

REY.
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Hub-Shaft Sub-Assembly 9

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

K Ry shaft (1A).
: ‘ . ::t
..\'t

2 . ;

et 3
o ,"»j'._‘ ( #

z«: o :‘\i\.
7 v
N 7 b. Lift up on the output shaft until the
N N 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 nccessary to achieve this endplay. Contact your original equipment manufacturer
(OEM) for the endplay information on your unit.

c. 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 13.
- If the reading is above 0.008 in., continue to do steps d-h.

REY.
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Hub-Shaft Sub-Assembly

d. Place a bearing cone pressing tool
(T-116407) on top of retaining ring (1I). .

¢.Press the fixture witha hydraulic ram
or by striking it with a soft face
hammer. Pressure should be applied
until the hub rotates with difficulty.
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
retaining ring (1I) and discard.
NOTE: Do not reuse the retaining ring.

8. Remove spacer (1H) and replace iton
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 remeasure the endplay.

REY.
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13. Apply a light coat of “Never-Seize”
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.

REY.
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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 bolt 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 “0O” 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 may be stretched to fit the counterbore. If an O ring has been stretched
too much, simply squeeze the “O” ring together bit by bit as you place it around the
counterbore. It can be made to fit exactly.

REY.



YENDOR

| ]
_@ﬁ Mark Indusiries SECT. 7
ILLUSTRATED FAIRFIELD TORQUE HUB - S1C

PARTS CATALOG PAGE 57

Main Assembly 13

4. Oil all exposed surfaces inside hub
(1G).

5. Oil carrier sub-assembly (3).

6. Place carrier sub-assembly (3), with
spline connections down, into mesh
with output shaft (1A).

N, , 7. Place ring gear (2), with squared
shoulder side down, into mesh with the
s planet gears (3F) of the carrier sub-
‘ assembly. Make sure that the shoulder
‘ bolt hole that is marked with an “X” on

-4 the ring gear aligns with any one of the
3 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.

REY.
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14 Main Assembly

9. Insert input gear (9), with large di-
ameter 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 may be stretched to fit counterbore. If an “O” ring has been stretched
too much, simply squeeze the “O” ring together bit by bit as you place it around the

counterbore. It can be made to fit exactly.

REY.
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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.

Bi=I=I=l=
COVER

15. Place the four shoulder bolts (14)
into the shoulder bolt holes marked on
the hub and tighten.

REY.
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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
bolts.

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 Jast
two digits of the model number found
on the unit's ID tag. For example, unit
S1C544S4 should 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.

REY.
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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 tools 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 a "G" on the too! 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)

REY.
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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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ITEM
1
1A
1B
IC
1D
1E
IF
1G
1H
11
T
2
3
3A
3B
3C
3D
3E
3F
3G
5
6
9
11
12
13
14
20
24
25

OUANTITY

1
1
1
1
1
1
1
1
1
1
3

1

1
1
6
96
3
3
3
3

2

1

1

1

8

2

4

1

1

4

DESCRIPTION
Hub-Spindle Sub-Assembly

output shaft
seal

bearing cup
bearing cone
bearing cup
bearing cone
hub

spacer
retaining ring
pipe plug

ring gear
carrier assembly

carrier

thrust washer
needle roller
spacer

planet shaft
planet gear
roll pin

"O" ring

cover

input gear

thrust washer

bolt

magnetic pipe plug
shoulder boit
retaining ring

ID plate

drive screw

REY.
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CROSS SECTIONAL VIEW of the S1C
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SY-TEC SERIES

MULTIPLE

DISC BRAKE
(dry design - SAE C size)

€0

"SERVICE MANUAL m

FOR TORQUE HUB BRAKE - 21220

’ Form No. 81-950-050  9/87
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(2)

TYPICAL BRAKE

CASE GASKET PISTON
SOCKET HEAD SPRING
SHOULDER BOLT
{Tension Pin) BACK-UP RING

OIL SEAL f ’,O'R'NG
BEARING / /

I nnnNnan /

SNAP RING VA
: L LA
RETAINING RING
i NN
N
NN

SPLINE SHAFT

. PRIMARYDISC™  _~ [~ = LA |
ROTOR DISC
STATOR DISC
COVER

SOCKET HEAD
CAP SCREW
(Assembly Bolt)

SPRING PLATE

FIGURE 1

PRESSURE PLATE

O-RING

BACK-UP RING

CASE GASKET
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PRINCIPLES OF OPERATION
These brakes are spring-set, hydrau- to fully release the brake. Consult selected which has a lower

lically released, multi-disc brakes.
They are used primarily for holding
loads, vehicles, conveyors, etc. in place
when the hydraulic drive system is
shut down or fails. Although the
brakes are rated at 3,000 psi, they
only require from 100 psi 10 220 psi
to make them function normally.
The exact pressure required for opera-
tion is dependent upon the number
of springs used o generate the torque
necessary to hold the designed load.
Thus, a brake with a fuil compiiment
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 individual discs.
A brake with 1/2 of the full spring
compliment will have 1/2 as much
torque and will require only 100 psi

catalog to choose the torque which
best suits your design parameters.

It is very important to remember that
any pressure on the brake's release
piston will directly effect the level
of torque.

Two application examples.

1. The brake has a release 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

DESCRIPTION OF MODEL NUMBERS

release pressure.

2. A brake has a release pressure
of 200 psi. The system is set up
to hold a load when a variable
pump is shifted into neutral.
Everything is running fine until
the filter clogs, causing 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 slip. 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 to give thou-
sands of trouble-free hours of service
when set up correctly in the hydrauiic
circuit.

T ) Bl
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-Boit 2-Bolt Thru
OUTPUT SPLINE 24~ é‘_?f" Ot"se'
04 - 14T 12/24 (intemal) oun

14 ~ 14T 12/24 (external)

17 -177T12/24

25 - 1.25 Dia. Keyed

INPUT FACE
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-lynn Standard 4000
17-17T 12/24 L - Char-lynn 4000 Bearingiess
06 - 1.0 Dia. 6B
25 - 1.25 Dia. Keyed TORQUE 1 psi = 06895 bar Ful
10-1.0Dia Keyed Release Relesse
21-21T16/32 Code Standard High Pressure  Pressure
* (Available separately 12-12T 12/24 (in. Ibs.) In. Ibs.) (psh) (psi)
or in combination) 13-13T 16/32 12 12,000 200 230
98 9800 200 230
10 10,000 170 200
80 8000 170 200
85 8500 150 180
70 7000 150 180
66 6600 125 155
55 5500 - 125 155
54 5400 105 135
Lower torques avaliable on request. 45 4500 105 135

(3)
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DISASSEMBLY

1.

10.
.
12.

13.

14,

4

. Remove snap

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
piate (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 8) from cover (item 6)
by tapping male end of spline
shaft assembly with soft maliet.
ring {item 3)
from cover (item 6) and press
out oil seal {item 5) and bearing
{item 4) if required.

. Remove four socket head shoui-

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 discs (items 13).

. Remove 2 socket head cap

screws (items 9).

Remove spring plate (item 14).
Remove case gasket (item 7)
from spring plate (item 14).
Before removing springs (items
15), note pattern for reassembly

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
30 as not to scratch
or mar piston.

ASSEMBLY

LUBRICATE ALL RUBBER COMPO-
NENTS FROM REPAIR KIT WITH
CLEAN TYPE FLUID USED IN THE
SYSTEM.

1.

2.

10.

1.

12

Clean all parts thoroughly be-
fore assembling.

Press oil seal (item S) into
bore untit 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 6).

. 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 18). Be
sure o-rings are flat and all
twists removed.

CAUTION: Care must be taken
30 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 pressurs plate {(item
21).

Install eight springs (item 15)
according to pattem noted dur-
ing disassembly. Different color-
ed springs must be alternated.
Apply 3 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).

Place unit on a press. Using
fixture, depress and install two
socket head assembly bolts {item

13.

14.
15.

16.

9). SEE NOTE BELOW. Torque
boits to 40 ft. Ibs. A suitable
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 scraw 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. Torque shoulder boits to
20 ft. Ibs. and release pressure. A
suitable 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.

REY.
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FOR REPAIR KIT INFORMATION REFER TO PAGE 7.

FIGURE 2

PTION e, " ITEM DESCRIPTION
*’ FLAT HEAD ASSEMBLY BOLTS 12
. RETAINING RING e
" SNAPRING .

"~ BEARING

.41 . PRIMARY DISC . = T
12 ROTOR DISCS (5)
13 STATOR DISCS (4)

.14  SPRING PLATE

10

SOCKET HEAD SHOULDER BOLTS (4)
{Tension Pins}

TUOILSEAL T ey e e 15 SPRINGS (8)
COver =~ ¢ 7 . T 18 PISTON
CASE GASKETS (2) o 17 BACK-UP RING
SPLINE SHAFT ASSEMBLY 18  O-RING
SOCKET HEAD CAP SCREWS (2) 19  BACK-UP RING
{Assembly Bolts) 20 O-RING

PRESSURE PLATE

(5)
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BLEEDING

3. Apply sufficient pressure to re-
lease brake and check for proper
operation in system.

1. Instail brake in system and con-
nect pressure lines. from top port. Pressure shouid

2. Bleed pressure release section of not exceed 100 psi during bleed-
brake by pressurizing side inlet ing.

port and allowing air to escape

SERVICE DIAGNOSIS

e s

' '?ROBLEM

{(Numbers shown refer to Figure 2)

T Sy Y, ------tr--« TET
i z e _@% LIS
.-_,thvcwse-g-

&y

TRl i & . e &

EXPLANATION

‘.._.r* Sl

pressure under normal operating condi-
tions. Lower pressures will cause the brake
to drag thus generating heat.

Brake slips A. Excessive pressure in If there is back pressure in the brakes Check filters, hose size,
hydraulic system actuation line, the holding torque of the restrictions in other hy-
brakes is reduced. draulic components.
B. Oit in brake if designed | Dry linings generate 66% more torque
for dry use than linings saturated with oil. If the
brake has oil in it, check the type of oil
hydraulic or gearbox.
1. Gearbox oil Repiace oil seal in brake
2. Hydraulic oil Check motor seal
Check piston seals
Note: Internal compon-
ents will need to be in-
spected, cleaned and re-
piaced as required.
C. Disc plates worn The thickness of the disc stack sets the Check disc thickness
torque level. A thin stack reduces torque.
D. Springs broken or have Broken or set springs can cause reduced Check release pressure
taken a permanent set torgue - a rare occurrence
Brake drags or A. Low actuation pressure | The brake should be pressurized to min- Place pressure gauge
runs hot imum of 20 psi over the specified release 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

(5

brake will not release.

C. Oil in brake Excess fill of oil in sump condition thru Drain oil and refil! as
wet brakes can cause the unit to run hot. specified for brakes
Also excessive rpm in sump condition. Switch to flow thru
cooling.

Brake will not release | A. Stuck valve or clogged Brakes are designed to come on when sys- | Place pressure gauge
tem pressure drops below stated release in bleed port - check
pressure. If pressure cannot get to brake, for adequate pressure -
the brake will not rejease. Replace defective line

or component
B. Bad o-rings If release piston will not hold pressure, 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
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REPAIR KITS
{Refer to Page 5 for item numbers)

7 NUMBER -

i DESCRIPTION -

1 INCLUDES .

12-501-002

O-ring and Back-up
Ring Kit

Case Gaskets (item 7)

Face Gasket (not shown)

Qil Seal {(item 5} '
O-rings (items 18 & 20)
Back-up Rings (items 17 & 19)
Loc-tite

12.501-004

Lining Kit

Case Gaskets (item 7)
Face Gasket {not shown)
Primary Disc (item 11}
Stator Discs (item 13)
Rotor Discs (item 12)
Loc-tite

12:501-006

Bearing Kit

Case Gaskets (item 7)
Face Gasket (not shown)
Bearing (item 4)

Loc-tite

12-501-008

Spring Kit

Case Gaskets (item 7)
Face Gasket (not shown)
Springs - red (item 15)
Springs - biue (item 15)
Loc-tite

12:501-014

High Torque
Lining 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

7
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SY'TEC SERIES

MULTIPLE

DISC BRAKE
(dry design - SAE B size)

SERVICE MANUAL ME
- L N

FOR ROTATION GEARBOX BRAKE - 22831

INCORPORATED

MICO WEeST/ SY-TEC

PORM NO. 81-950-051 5/86
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TYPICAL BRAKE

CASE GASKET

SOCKET HEAD
SHOULDER BOLT
{Tension Pin)

OIL SEAL
BEARING

SNAP RING

RETAINING RING

SPLINE SHAFT

PISTON

SPRING

BACK-UP RING

O-RING

PRIMARY DISC

ROTOR DISC

STATOR DISC

COVER

SOCKET HEAD
CAP SCREW
(Assembly Boit)

SPRING PLATE

(2)

PRESSURE PLATE

O-RING

BACK-UP RING

CASE GASKET

FIGURE 1

REY.
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PRINCIPLES OF OPERATION
These brakes are spring-set, hydrau- to fully release the brake. Consult selected which has a lower

lically release, multi-disc  brakes.
They are used primarily for holding
loads, vehicles, conveyors, etc. in place
when the hydraulic drive system is
shut down or fails. Although the
brakes are rated at 3,000 psi, they
only require from 100 psi to 220 psi
to make them function normally.
The exact pressure required for opera-
tion is dependent upon the number
of springs used to generate the torque
necessary to hold the designed ioad.
Thus, a brake with a 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 individual discs.
A brake with 1/2 of the full spring
compliment will have 1/2 as much
torque and will require only 100 psi

catalog to choose the torque which
best suits your design parameters.

It is very important to remember that
any pressure on the brake's release
piston will directly effect the level
of torque.

Two application examples.

1. The brake has a release 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 shouid be

DESCRIPTION OF MODEL NUMBERS

B -
OUTPUT FACE ——l

SAE B Mt. {(2) Bolt

release pressure.

2. A brake has a release pressure
of 200 psi. The system is set up
to hold a load when a variable
pump is shifted into neutral.
Everything is running fine until
the filter clogs, causing 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 slip. 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 brake are designed to give thou-
sands of trouble-free hours of service
when set up correctly in the hydraulic
circuit.

RIK|KRIK] kK] -

k| [X

OUTPUT SPLINE
13—13T 16/32
06-1.0 Dia. 68
25-1.25 Dia. Keyed

INPUT SPLINE
13-13T 16/32
06—1.0 Dia. 68
25—1.25 Dia. Keyed

TORQUE

Code Std. High Release
40 4000 190
28 2800 190
35 3500 150
24 2400 150
29 2300 135
19 1800 135
25 2500 120
16 1600 120
18 1800 ~ 100
12 1200 100

I—— OPTIONS

S—Speed Sensor
Z-Wet
D—-Double Bearing

—— N PUT FACE

B—2-Bolt Mt.

A—~MAB (4) Bolt &
SAE A2 Bolt

{3

REY.




= YENDOR
' ﬁMuxk Industries SECT. 7
A ILLUSTRATED MICO MULTIPLE DISC BRAKE -~ SAE B
PARTS CATALOG PAGE 77
DISASSEMBLY ASSEMBLY

1. Remove 2 flat head assembly LUBRICATE ALL RUBBER COMPO- bly bolts {item 9). Torque bolts
bolts (items 1). A suitable NENTS FROM REPAIR KIT WITH to 40 ft. Ibs. A suitable holding
holding fixtue is useful to keep CLEAN TYPE FLUID USED IN THE fixture is useful to hold brake
brake in position. SYSTEM. in position.

2. Tap female end of spline shaft 1. Use an alkaline wash to clean 13. Install stator discs (item 13) and
assembly (item 8) and spring ) parts before assembly rotor discs (item 12). Begin with
plate (item 14) with soft mailet 2. Press oil seal (item 5) into a rotor disc (item 12) and
to separate cover. if sections will bore until it is flush with bear- alternate with stator discs (item
not separate, use a screwdriver ing shoulder Open side of 13).
to carefully pry sections apart. oil seal must face toward the . Install primary disc (item 11).

3. Remove case gasket. (item 7) front side of cover litem 6). . Align discs and partially screw
from cover (item 6). 3. Press bearing (item 4) into in four oil-dipped, socket head

4. Remove retaining ring (item 2) position until it bottoms out on shoulder bolts (item 10). Inspect
from spiine shaft assembly (item oil seal borestep. for free movement of stack.
8). . 4. Install snap ring (item 3) into Pressurize brake release port

5. Remove spline shaft assembly cover {item 6). {approx. 200 psi) to release
{item 8) from cover (item 6) 5. Press spline shaft assembly (item discs. Torque shoulder bolts to
by tapping male end of spline 8) into bearing {item 4) until 20 ft. ibs. and release pressure.
shaft assembly with soft maliet. shaft bottoms on shaft shoulder. A suitable holding fixture is use-

6. Remove snap ring (item 3) Bearing innner race must be sup- ful to hold brake in position.
from cover {item 6) and press ported during this operation. . Install cover (item 6) using flat
out oil seal (item 5) and bearing 6. Install retaining ring (item 2) head assembly bolts (item 1).
{item 4) if required. on spline shaft assembly (item Torque bolts to 45 ft Ibs.

7. Remove four socket head shoul- 8).
der bolts‘(items 10). A suitable 7. install back-up rings (items 17
holding fixture is useful to hold & 19) on piston (item 16)
brake in position. toward spring pockets.

CAUTION: Do not remove 8. Install o-rings (items 18 &
shoulder bolts 20) on piston (item 16). Be
without pressuriza- sure o-rings are flat and all
tion of brake twists removed.

(spprox. 200 psi) CAUTION: Care must be taken
of damage may re- 30 as not to scratch
sult. or mar piston.

8. Remove primary disc (item 11). 9. Lubricate piston (item 16) with
three rotor discs (items 12) and type fluid used in the system.
;/vo stator discs (items 13). Carefully press piston into

9. emove. 2 ;ocket head cap pressure plate {item 21). Be sure
screws (|tem? b . : piston is aligned correctly at all

10. Remove spring plate {item 14). times and that there are no

" ?emove Fase lgask“(, (ntem1 47’) extrusions. Press piston until it
rom  spring .p ate 'nem . : bottoms on pressure plate (item

12. Before removing springs (items 21)

::p::;e pattern for reassembly 10. Install six springs {items 15)

o . according to pattern noted dur-

13. Remove piston ‘(nem 16) bv ing disassembly. Different color-
carefully exerting hydraulic ed springs must be alternated
pressure through brak.e release 11. Apply a besd of 3M-08001
port on pressure plate {item 21). adhesive on the spring plate

14. Ret"nove' outside and inside (item 14), pressure plate {item
o-rings (items 18 & 20) and out- 21) and cover {item 6} sealing
side and inside back-up rings surfaces. Affix case gaskets (item
(ftems 17 & 19) from piston 7) to cover (item 6) and spring
(item 16). plate (item 14).

CAUTION: Care must be taken 12. Place unit on a press. Using
30 a8 not to scrateh fixture, depress and install two
or mar piston. oil dipped, socket head assem-

{4)
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FOR REPAIR KIT INFORMATION REFER TO PAGE 7.

T

ITEM

CONPASWN -

-
o

PARTS LIST

e i daarrd aud

DESCRIPTION

FLAT HEAD ASSEMBLY BOLTS (2)

w RETAININGRING .- .« '-yo. . o} s
TSNAPRING T L T

- BEARING ‘'

- OILSEAL - ... . .
- COVER -* -~ )

e

CASE GASKETS (2) .

SPLINE SHAFT ASSEMBLY

SOCKET HEAD CAP SCREWS (2)
(Assembly Bolts)

SOCKET HEAD SHOULDER BOLTS (4)
(Tension Pins}

I e Lt BV IR PP AP

" PISTON -

FIGURE 2

i = P~ et o = e ¢ ot A ot o A" B e+

DESCRIPTION

PRIMARY DISC . __
ROTOR DISCS (3). ...
STATOR DISCS (2}
SPRING PLATE
SPRINGS (6).... -

BACK-UP RING
O-RING

BACK-UP RING
O-RING
PRESSURE PLATE

(5
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BLEEDING

. Install brake in system and con-
nect pressure lines,

2. Bleed pressure release section of

brake by pressurizing side iniet

port and allowing air to escape
from top port. Pressure should
not exceed 100 psi during bleed-

ing.

3. Apply sufficient pressure to re-
lease brake and check for proper
operation in system.

SERVICE DIAGNOSIS

wyililem ‘q;.'}» ",;.';,'

' EXPLANATION s

St

=L I e s

ACTION 5

Brake slips

A. Excessive pressure in
hydraulic system

If there is back pressure in the brakes
actuation line, the holding torque of the
brakes is reduced.

Check filters, hose size,
restrictions in other hy-
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 pil
hydraulic or gearbox.

1. Gearbox oil

2. Hydraulic ail

3. Hydraulic 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 piates 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 - 3 rare occurrence

Check release pressure
{see spring replacement)

Brake drags or
runs hot

A. Low actuation pressure

The brake should be pressurized to min-
imum of 20 psi over the specified release
pressure under normal operating condi-
tions. Lower pressures wili 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 fill of oil in sump condition thru
wet brakes can cause the unit to run hot.
Also excessive rpm in sump condition.

Drain oit and refill as
specified for brakes
Switch to flow thru
cooiing.

Brake will not release

(6

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

If release piston will not hold pressure,
brake will not release.

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 result in this type of
damage.

Replace disc stack

REY.
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REPLACEMENT KITS

PART NUMBER

" KIT DESCRIPTION

KIT INCLUDES

RK-1 plus your brake model number

Inspection Kit

Face Gaskets
Case Gaskets

RK-2 plus your brake model number

Qil Seal & Gasket Replacement Kit

Face Gaskets
Case Gaskets
Qil Seal

RK-3 plus your brake model number

O-ring & Back-up Ring Replacement Kit

Face Gaskets
Case Gaskets
Qil Seal
O-Rings
Back-up Rings
Loc-tite

RK-4 pius your brake model number

Lining Replacement Kit

Face Gaskets
Case Gaskets
Primary Disc
Stator Discs
Rotor Discs

RK-5 plus your brake modeil number

Bearing Replacement Kit

Face Gaskets
Case Gaskets
Bearing
Oil Seal

RK-6 plus your brake model number

Spring Repiacement Kit

Face Gaskets
Case Gaskets
Springs

RK-7 plus your brake model number

Pressure Override Seal Replacement Kit

Face Gaskets
Case Gaskets
Oil Seal

(7
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T4

FOR ROTATION GEARBOX
HYDRAULIC MOTOR - 8;276

Torgmotor™
MG, MF, MB, ME Series Service Procedure

TRW Ross Gear Division

v
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service fiterature
published by the equipment andfor component manufacturers. Follow their
instructions, if given, for checking any component other than the Torgmotor™ unit.

Preparation

Make your troubleshooting easier by preparing as follows:

e wark in 3 clean, well-lighted place;

¢ have proper tools and materials nearby;

* have an adequate supply of clean petroleum-based salvent.

WARNING: SINCE SOLVENTS ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT, EVEN A
SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
OEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA AND OTHER MAXIMUM AIR
PRESSURE REQUIREMENTS.

Preliminary Checks

Hydraulic systems are often trouble-free. Hence, the problem an
operator complains of could be caused by something other than
the hydraulic components.

Thus, once you have determined that a problem exists, start with
the easy-to-check items, such as:

e parts damaged from impact that were not properly repaired,
or that should have been replaced; and

* improper replacement parts used in previous Servicing

* mechanical linkage problems such as binding, broken, or loose
parts or slipping belts.

Hydraulic Components

If you think the problem is caused by a hydraulic component,
start by checking the easy-to-reach items.

Check all hoses and lines for cracks, hardening, or other signs of
wear. Reroute any useable hoses that are kinked, severely bent,
or that rest against hot engine parts. Look for leaks, especially at
couplings and fittings. Replace any hoses or lines that don't meet
system flow and pressure ratings.

Next, go to the reservoir and filter or filters. Check fluid level
and look for air bubbles. Check the filteris). A filter with a
maximum 50 micron filtration is recommended for the Torgmotor
system. )

Visually check other components 10 see if they are loosely
mounted, show signs of leaks, or other damage or wear.

Excessive heat in 3 hydraulic system can create problems that
can easily be overlooked. Every system has its fimitation for the
maximum amount of temperature. After the temperature is
attained and passed, the following can occur:

® il seal leaks

¢ |oss of efficiency such as speed and torque
¢ pump loss of efficiency

* pump failure

¢ hoses become hard and brittie

* 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 Torgmotor™ is not
recommended for hydraulic systems with maximum temperatures
above 200°F 193.3°C).

REY.
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Troubleshooting Checklist

Trouble

Cause

Remedy

0il Leakage

1.

Hose fittings loose, worn or damaged

Oil seal rings {4} deteriorated by

Check & replace damaged fittings or
“0” Rings. Torque to manufacturers
specifications.

2. Replace oil seal rings by disassembling
excess heat Torgmotor™ unit.

3. Special bolt (1, 1A, 18 or 1C} loose {al Loosen then tighten single balt to
or its sealing area deteriorated by torque specification.
carrosion (b} Replace bolt.

4. Internal shaft seal {16] warn or Replace seal. Disassembly of
damaged Tergmotor™ unit necessary.

5. Worn coupling shaft (12) and internal Replace coupling shaft and seal by
seal (16} disassembling Torgmotor™ unit.

Significant loss of speed under load 1. Lack of sufficient oil supply (a) Check for faulty relief valve and adjust
or replace as required.

{b) Check for and repair worn pump.
{c} Check for and use correct oil for
temperature of operation.
2. High internal motor leakage (al Replace worn rator set by
disassembling Torgmotor™ unit.
3. Severely worn or damaged internal Replace rotor set, drive link and
splines coupling shaft by disassembling
Torgmotor™ unit.
4, Excessive heat Locate excessive heat source fusually
a restriction) in the system and
correct the condition.

Low mechanical efficiency or undue 1. Line blockage Locate blockage source and repair or

high pressure required to operate replace.

Torgmotor™ unit 2. Internal interference Disassemble Torgmotor™ unit, identify
and remedy cause and repair,
replacing parts as necessary.

3. lack of pumping pressure Check for and repair worn pump.
4, Excessive binding or loading in Locate source and eliminate cause.

system external to Torgmotor™ unit.

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 lesing their

sealing ability.
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Disassembly and Inspection

{Reference Exploded Assembly View)

place 1. Place the Torgmotor in 3 soft jawed vice, with
Torgmotor coupling shaft (12} pointed down and the vise
in a vise jaws clamping firmiy on the sides of the housing

(18} mounting flange or port bosses. Remove
manifold port 0-Rings {1BA if applicable.

WARNING WARNING: |F THE TORQMOTOR IS NOT
FIRMLY HELD iN THE VISE, IT COULD BE
DISLODGED DURING THE SERVICE
PROCEDURES, CAUSING INJURY.

scribe alignment 2. Scribe an alignment mark down and across the
mark & loosen Torgmotor components from end cover (2} to
vaive plugs housing (18} to facilitate reassembly orientation

where required. Loosen two shuttle or relfief valve
plugs (21) for disassembly Iater if included in end
cover. 3/16 or 3/8 inch allen wrench or 1 inch
hex socket required. SEE FIGURE 3 & 4.

remove special 3. Remove the five or seven special ring head bolts
boits & (1, 1A, 1B, or 1C) using an appropriate 1/2 or
inspect bolts 9/16 inch size socket. SEE FIGURE 5. Inspect

bolts for damaged threads, or sealing rings, under
the bolt head. Replace damaged bolts.
SEE FIGURE 6.

Figure 3

Figure §

Figure 6
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remove end 4. Remove end cover assembly (2} and seal ring (4).

cover & Discard seal ring. SEE FIGURE 7.
inspect bolts

NOTE NOTE: Refer to the appropriate “alternate
cover construction” on page 7A or 78 to
determine the end cover construction being

serviced.
) Figure 7
remove plugs 5. If the end cover {2) is equipped with shuttle valve
and vaives or relief valve (24) components, remove the two
previousty loosened plugs (21) and o-rings {22).
SEE FIGURE 8.
CAUTION CAUTION: Be ready to catch the shuttle valve

or relief valve components that will fall out of
the end cover valve cavity when the plugs are
removed.

NOTE NOTE: O-ring {22} is not included in seal kits
but serviced separately if required.

NOTE NOTE: The insert and if included the orifice
plug in the end cover (2} must not be removed Figure 8
as they are serviced as an integral part of the
end cover.

wash & inspect 6.  Thoroughly wash end cover (2] in proper Soivent

end cover and blow dry. Be sure the end cover valve
apertures, including the internal orifice plug, are
free of contamination. Inspect end cover for
cracks and the bolt head recesses for good bolt
head sealing surfaces. Repiace end cover as
necessary. SEE FIGURE 9. Figure 9

NOTE NOTE: A polished pattern (not scratches) on
the cover from rotation of the commutator (5)
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, and rotor set.

remove & inspect 7. Remove commutator ring {6). SEE FIGURE 10.
commutator ring Inspect commutator ring for cracks, or burrs.

Figure 10
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remove & inspect 8.
commutator

remove manifold 8.
NOTE

remove & inspect 10.

rotor set &
wearplate

NOTE

Remove commutator (5) and seal ring (3).
Remove seal ring from commuiator, using an air
hose to blow air into ring groove until seal ring is
fifted out and discard seal ring. inspect
commutator for cracks of burrs, wear, scoring,
spalling or brinelling. If any of these conditions
exist, replace commutator and commutator ring as
a matched set. SEE FIGURE 11 & 12,

Remove manifold {7) and inspect for cracks
surface scoring, brinelling or spalling. Repiace
manifold if any of these conditions exist. SEE
FIGURE 13. A polished pattern on the ground
surfaces from commutator or rotor rotation is
normal. Remove and discard the seal rings (4)
that are on both sides of the manifold.

NOTE: The manifold is constructed of piates
bonded together to form an integral component
not subject to further disassembly for service.
Compare configuration of both sides of the
manifold to ensure that same surface is
reassembled against the rotor set.

Remove rotor set (8} and wearplate (3) together
1o retain the rotor set in its assembled form,
maintaining the same rotor vane (8C) to stator
18B) contact surfaces. SEE FIGURE 14. The drive
link (10) may come away from the coupling shatt
112} with the rotor set, and wearplate. You may
have to shift the rotor set on the wearplate to
work the drive fink out of the rotor {BA} and
wearplate. SEE FIGURE 15, Page 18. Inspect the
rotor set in its assembled form for nicks, scoring,
or spalling on any surface and for broken or worn
splines. }f the rotor set component requires
replacement, the complete rotor set must be
replaced as it is @ matched set. Inspect the
wearplate for cracks, brinelling, or scoring.
Discard seal ring (4] that is between the rotor set
and wearpiate.

NOTE: The rotor set (8} components may
become disassembled during service
procedures. Marking the surface of the rotor
and stator that is facing UP, with etching ink
or grease pencil before remaval from
Torgmotor will ensure correct reassembly of
rotor into stator and rotor set into Torgmotor.
Marking all rotor components and mating
spline components for exact repositioning at
assembly will ensure maximum wear life and
performance of rotor set and Torgmator.

Figure 12

Figure 13

Figure 14
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NOTE

NOTE

check rotor, 1.

vane clearance

NOTE

remove & inspect 12.

drive link

remove thrust 13.

bearing

NOTE: Series ME Torgmotors may have a
rotor set with two stator halfs (8B & 8D)
with a seal ring (4) between them and two
sets of seven vanes (8C & 8E). Discard seal
ring only if stator halfs become disassembled
during the service procedures.

NOTE: A polished pattern on the wear plate
from rotor rotation is normal.

Place rotor set (B} and wear plate {9) on a flat
surface and center rotor (BA) in stator (8B) such
that two rotor lobes (180 degrees apartl and a
roller vane (BC! centeriine are on the same stator
centerline. Check the rotor lobe to roller vane
clearance with 3 feeler gage at this common
centeriine. If there is more than .005 inches {0.13
mm) of clearance, replace rotor set.

~ SEE FIGURE 16.

NOTE: If rotor set {8} has two stator halfs
{88 & 8D) and two sets of seven vanes (8C &
8E) as shown in the alternate construction ME
rotor set assembly view, check the rotor lobe
to roller vane clearance at both ends of rotor.

Remave drive link (10) from coupling shaft {12} if
it was not removed with rotor set and wear
plate. Inspect drive link for cracks and worn of
damaged splines. No perceptible lash {play} should
be noted between mating spline parts.

SEE FIGURE 17. Remove and discard seal

ring (4] from housing (18).

Remove thrust bearing {11) from top of coupling
shaft (12) if Torgmotor is a Series MB or ME.

inspect for wear, brinelling, corrosion and 3 full
complement of retained rollers. SEE FIGURE 18.

Figure 16

Figure 17
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check coupling 14.

shaft for rust
ofr corrosion

remove & inspect 15.

coupling shaft

NOTE

NOTE

remove seal ring 16.

from housing

remove & inspect 17.

thrust washer &
thrust bearing

NOTE

Check expased portion of coupling shaft {12) 10
be sure you have removed all signs of rust and
corrosion which might prevent its withdrawal
through the seal and bearing. Crocus cloth or fine
emery paper may be used. SEE FIGURE 18.
Remave any key (12A), nut {12B), washer (12C},
boit (12D, lock washer (12€), or retaining ring
{12F).

Remove coupling shaft {12), by pushing on the
output end of shaft. SEE FIGURE 20. Inspect
coupling shaft bearing and seal surfaces for
spalling, nicks, grooves, severe wear or COrrosion
and discoloration. Inspect for damaged or worn
internal and external splines or keyway. SEE
FIGURE 21. Replace coupling shaft if any of these
conditions exist.

NOTE: Minor shaft wear in seal area is
permissible. If wear exceeds .020 inches (0.51
mm) diametricaily, replace coupling shaft.

NOTE: A slight “polish” is permissible in the
shaft bearing areas. Anything more wouid
require coupling shaft replacement.

Remove and discard seal ring (4) from housing
(8.

Remove thrust bearing (15) and thrust washer
{14) if the unit is a Series MG or MF. Inspect for
wear, brinelling, corrosion and a full complement
of retained rollers. SEE FIGURE 22.

NOTE: Large Frame Series MB & ME
Torgmotors have a thrust bearing (15)
sandwiched between two thrust washers {14)
that cannot be removed from housing (18)
unless bearing (13} is removed for
replacement.

Figure 19

Figure 20

Figure 21

Figure 22
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remove seal 18.  Remove seal {16} and back up washer (17} from

& washer or Small frame, MG & MF housing (18). Discard

washers both. SEE FIGURE 23.
Remove seal {16}, backup washer {17}, and
backup washer (25) from Large Frame, Series MB
& ME Torgmotor housing by working them
around unseated thrust washers (14) and thrust
bearing {15) and out of the housing. Discard seal
and washers. SEE FIGURE 24.

NOTE NOTE: The original design units of Large
Frame, Series MB & ME Torgmotors did not
include backup washer (25), but must include
backup washer {25) when reassembled for
service.

remove seal 19.  Remove housing (18) from vise, invert it and ‘
remove and discard seal {20). A blind hole bearing v
or seal puller required. SEE FIGURE 25. 1 ;}‘

Ea——
Figure 25

inspect 20. inspect housing (181 assembly for cracks, the

hausing machined surfaces for nicks, burrs, brineliing or

assembly corrgsion. Remave burrs that can be removed
without changing dimensionai characteristics.
Inspect tapped holes for thread damage. SEE
FIGURE 26. If the housing is defective in these
areas, discard the housing assembly.

Figure 26
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bearing/bushing

NOTE

or bushings
& thrust
washers

inspect housing 2.

remove bearings 22,

THE DISASSEMBLY OF TORAMOTOR IS COMPLETED.

If the housing 118) assembly has passed
inspection 10 this point, inspect the housing
bearings/bushings {19) and (13} and if they are
captured in the housing cavity the twao thrust
washers {14} and thrust bearing (15). The bearing
rollers must be firmly retained in the bearing
cages, but must rotate and orbit freely. All roflers
and thrust washers must be free of brinelling and
corrosion. SEE FIGURE 27. The MG Series bushing
(19) or {13} to coupling shaft diamerral clearance
must not exceed .010 inch (.025 mm). A bearing,

bushing, or thrust washer that does not pass
inspection must be replaced. SEE FIGURE 28. If
the housing has passed this inspection the
disassembly of the Torgmotor is completed.

NOTE: The depth or location of
bearing/bushing (13} in relation to the housing
wear plate surface and the depth or location
of bearing/bushing (19) in relation to the
beginning of bearing/bushing counter bore
should be measured and noted before removing
the bearingsibushings. This will facilitate the

correct reassembly of new bearings/bushings.
SEE FIGURE 29.

If the bearings, bushing or thrust washers must
be replaced use a suitable size bearing puller to
remove bearing/bushings (19) and (13} from
housing (18) without damaging the housing.
Remove thrust washers (14} and thrust bearing
{15} if they were previously retained in the
housing by bearing (13). SEE FIGURES 30 & 31.
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Torgmotor™ Assembly

e Replace all seals and seal rings with new ones each time you reassemble the
Torgmotor unit. Lubricate all seals and seal rings with SAE 10W40 ail or clean
grease before assembly. .

o NOTE: Individual seals and seal rings as well as a complete seal kit are
available. SEE FIGURE 32. The parts should be available through most OEM
parts distributors or Ross approved Torgmotor™ distributors. {Contact your
local dealer for availability).

o NOTE: Unless otherwise indicated, do not oil or grease parts before
assembly.

o Wash all parts in clean petroleum-based solvemts before assembiy. Blow them
dry with compressed air. Remove any paint chips from mating surfaces of the
end cover, commutator set, manifold rotor set, wear plate and housing and from
port and sealing areas.

WARNING WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION OR
FIRE COULD CAUSE INJURY OR DEATH.

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

press in outer 1. If the housing (18 bearing components were

bearing/bushing removed for replacement, thoroughly coat and
pack a new outer bearing/bushing {13) with clean
corrosion resistant grease recommended in the
material section on page 7. Press the new
bearing/bushing into the counterbore at the
mounting flange end of the housing, using the
appropriate sized bearing mandrel such as
described in figure 1 or figure 2 on page 7 which
will control the bearing/bushing depth.

Small Frame Series MG and MF Torgmotor
housings require the use of bearing mandrel
shown in figure 1 on page 7 to press
bearing/bushing (18} inta the housing to 3
required depth of .151/.161 inches (3.84/4.08
mm} from the end of the bearing counterbore.
SEE FIGURE 33.

Large Frame Series MB and ME Torgmotor
housings require the use of the bearing mandrel
shown in figure 2 on page 7 to press bearing
(18} into the housing to a required depth of
.290/.310 inches (7.37/7,87 mmi from the outside
end of the bearing counterbare. SEE FIGURE 34.

Figure 34
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NOTE NOTE: Bearing mandrel must be pressed
against the lettered end of bearing shell. Take
care that the housing bore is square with the
press base and the bearing/bushing is not
cocked when pressing a bearing/bushing into
the housing.

CAUTION CAUTION: If the bearing mandrel specified on
page 7 is not available and alternate methods
are used to press in bearing/bushing (13) and R
{19) the bearing/bushing depths specified must Figure 35
be achieved to insure adequate bearing support
and correct relationship to adjacent
components when assembled. SEE FIGURE 35.

CAUTION CAUTION: Because the bearing/bushings {13)
and (19) have a press fit into the housing they
must be discarded when removed. They must
not be reused.

e %
Figure 36

press in inner 2. The Small Frame Series MG and MF Torgmotor

bearing/bushing inner housing bearing/bushing (13} can now be
pressed into its counterbore in housing (18) flush
10 .03 inch {.76 mm) below the housing wear
plate contact face. Use the oppasite end of the
bearing mandrel that was used to press in the
outer bearing/bushing {19). Reference figure 1, ‘ -
page 7. SEE FIGURE 36. Figure 37

The Large Frame Series MB and ME Torgmotor
housing (18] requires that you assembie a new
backup washer (17}, new backup washer {25},
new seal (16, with the lip facing out, new
thrust washer (14}, new thrust bearing (15) and
a new second thrust washer [14) in that order
before pressing in the inner housing bearing (13),
SEE FIGURE 37 & 38. When these components
are in place, press new bearing (13} into the
housing (18} to a depth of .105/.125 inches
12.67/3.18) below the housing wear plate contact
face. Use the opposite end of the bearing mandrel
used to press in outer bearing (19}, Reference
figure 2, page 7. SEE FIGURE 39. . Figure 38
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press in dirt & 3. Apply a small amount of clean grease to a new

water seal dirt and water seal (20] and press it into the
housing {18} outer bearing counterbore.

The Small Frame Series MG and MF Torgmotor
dirt and water seal (20] must be pressed in until
its’ flange is flush against the housing.

SEE FIGURE 40.

The Large Frame Series MB and ME Torgmotor
dirt and water seal (20) must be pressed in with
the lip facing out and until the seal is flush to
.020 inches {.51 mm) below the end of housing.
SEE FIGURE 41.

place housing 4. Place housing {18} assembly into a soft jawed
assembly vise with the coupling shaft bore down, clamping
into vise against the mounting flange. SEE FIGURE 42.

gr 42
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assembie backup 5. On Small Frame, Series MG & MF Torgmotors

washer & seal assemble a new backup washer (17] and new
seal {16) with the seal hp facing out, into thesr
respective counterbores in housing (18} if they
were not assembled in procedure 2.

Large Frame, Series MB and ME Torgmotor
housing {18) that did not require replacement of
the bearing package will require that the two
“captured” thrust washers (14) and thrust bearing
(15} be unseated and vertical 10 the counterbore Figure 43
and the new backup washer (17}, new backup
washer 251, and new seal {16) be worked
around the thrust bearing package and placed into
their respective counterbores. The seal fip must
face out of the seal counterbore. Be sure the
thrust bearing package is reseated correctly after
assembly of the seal and backup washer.

SEE FIGURE 43 & 44.

CAUTION CAUTION: Original design Large Frame, MB &
ME Torgmotors that do nat have backup
washer {25) when disassembled must be
assembled with a new backup washer (17,
new backup washer (25), and new seal (16).

assemble thrust 6. Assemble thrust washer (14) then thrust bearing
washer & bearing {15) that was removed from the Series MG or
MF Torgmotor. SEE FIGURE 45.

NOTE NOTE: Small Frame Series MG and MF
Torgmotors require one thrust washer (14)
with thrust bearing (15). The coupling shaft
will be seated directly against the thrust

bearing.
Figure 45
apply masking 7. Apply masking tape around splines or keyway on
tape to shaft shaft [12) 10 prevent damage to seal,

SEE FIGURE 46.

Figure 46
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install 8.
coupling
shaft

CAUTION

NOTE

bearing

ring

NOTE

install thrust 9

insert seal 10.

Be sure that a generous amount of clean
corrosion resistant grease has been applied to the
lower (outer) housing bearing/bushing (19). Instail
the coupling shaft {12) into housing (18], seating
it against the thrust bearing (15} in MG and MF
Series housings and against the second thrust
washer (14} in MB and ME Series housings.

SEE FIGURE 47.

CAUTION: The outer bearing {19) is not |zf,

lubricated by the system’s hydraulic fiuid. Be Figure 47

sure it is thoroughly packed with the
recommended grease, Ross Gear grease
specification #045236, E/M Lubricant #K-70M.

NOTE: The coupling shaft {12) will be flush or
just below the housing wear plate surface on
Small Frame, Series MG and MF Torgmotors
when properly seated while the coupling shaft
{12) on Large Frame, Series MB and ME
Torgmotors will be approximately .10 inch
{2.54 mm) below the housing wear plate
surface to allow the assembly of thrust
bearing {11). The coupling shaft must rotate
smoothly on the -thrust bearing package.

SEE FIGURE 48.

{nstall thrust bearing (11) onto the end of
coupling shaft {12) only if you are servicing an
MB or ME Series Torgmotor. SEE FIGURE 49.

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 50.

NOTE: One or two alignment studs screwed
finger tight into housing (18) bolt holes,
approximately 180 degrees apart, will facilitate
the assembly and alignment of components as
required in the following procedures. The studs
can be made by cutting off the heads cf either
3/8-24 UNF 2A or 5/16-24 UNF 2A boits as
required that are over .5 inch (12.7 mm)
longer than the bolts (1, 1A, 1B or 1C) used
in the Torgmotor.
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install 11.  Install drive link (10) the long splined end down
drive link into the coupling shaft (12] and engage the drive
fink spiines into mesh with the coupling shaft
splines. SEE FIGURE 51.
NOTE NOTE: Use any alignment marks put on the
coupling shaft and drive link before
disassembly to assemble the drive link splines
in their original position in the mating coupling
shaft splines.
assemble 12.  Assemble wear plate {3) over the drive fink (10)
wear plate and alignment studs onto the housing (18).
SEE FIGURE 52. 'j‘
’
F:gure 52
assemble 13.  Apply a small amount of clean grease to a new
seal ring seal ring (4] and assemble it into the seal ring
groove on the wear plate side of the rotor set
stator {8B). SEE FIGURE 53.
install the 14.  Instalt the assembled rotor set (8} onto wear
assembled plate {9) with rator (BA) counterbore and seal ring
rotor set side down and the splines into mesh with the
drive link splines. SEE FIGURE 54.
NOTE NOTE: It may be necessary to turn one
alignment stud out of the housing (18)
temporarily to assemble rotor set (8) or
manifold (7) over the drive link.
NOTE NOTE: If necessary, go to the appropriate,
Rotor Set Component Assembly Procedure,”
on page 30 or 31.
NOTE NOTE: The rotor set rotor counterbore side
must be down against wear plate for drive link
clearance and to maintain the originai rotor-
drive link spline contact. A rotor set without a
counterbore and that was not etched before
disassembly can be reinstalled using the drive
fink spline pattern on the rotor splines if
apparent, to determine which side was down.
The rotor set has a seal ring groove on the
wear plate contact side of the stator (8B). "L
Figure 54
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assemble 15, Apply ciean grease to a new seal ring (4) and
seal ring assemble it in the seal ring groove in the rotor
in manifold set contact side of manifold {7). SEE FIGURE 55.
NOTE NOTE: The manifold (7) is made up of several

plates bonded together permanently to form an
integral component. The manifold surface that
must contact the rotor set has it's series of
irregular shaped cavities on the largest
circumference or circie around the inside
diameter. The polished impression left on the
manifold by the rotor set is another indication
of which surface must contact the rotor set.

assemble 16.  Assemble the manifold (7] over the alignment
manifold studs and drive link {10} and onto the rotor set.
Be sure the correct manifold surface is against
the rotor set. SEE FIGURE 56. S
Figure 56
inSert a seal 17.  Apply grease to @ new seal ring (4) and insert it
in manifold in the seal ring groove exposed on the manifold.
SEE FIGURE 57.

‘ﬁgure 57

assemble 18.  Assemble the commutator ring {6} over alignment
commutator ring studs onto the manifold. SEE FIGURE 58.

‘Figure 58

[
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assembie
seal &
commutator

assemble shuttle
valve parts into
end cover

assemble relief
vaive parts in
end cover

20.

21

Assembie a new seal ring (3} flat side up, into
commuztator (5} and assemble commutator over
the end of drive fink {10} onto manifoid (7] with
seal ring side up. SEE FIGURE 59, 60.

If shuttle valve components items #21, #22, #23,
#24 were removed from the end cover (2} turn a
plug 121) with a new o-ring (22), loosely into one
end of the valve cavity in the end cover. Insert 3
spring (23) the vaive {24) and the second spring
{23} into the other end of the valve cavity. Turn
the second plug (21) with a new o-ring (22]
loosely into the end cover vaive cavity. 3/16 inch
Allen wrench required. SEE FIGURE 61.

if relief valve components items #21, #22, #24
were removed from the end cover {2} assemble a
new o-ring {22) on the two piugs (21). Assemble
a two piece relief valve 124) in each of the plugs,
with the large end of the conical spring into the
plug first and the small nut of the other valve
piece in the small end of the conical spring. Turn
each of the plug ang relief valve assemblies inta
the end cover loosely to be torqued later. 3/8
inch Allen or 1 inch Hex socket required.

SEE FIGURE 62.

Figure 59

Figure 60
o

I

1

”?

"

-
Figure 61

Figure 62
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assemble seal 22.  Assemble a new seal ring {4) into end cover 2
ring & and assembie end cover over the alignment studs
end cover and onto the commurator set. SEE FIGURE 63,

B4. If the end cover has only S bolt holes be sure
the cover holes are afigned with the 5 threaded
holes in hausing {18). The correct S boit end
cover boit hale relationship to housing port bosses
is shown in FIGURE 65.

NOTE NOTE: If the end cover has a valve (24) or
has five bolt holes, use the line you previously
scribed on the cover to radially align the end
cover into its original position.

Figure 64

Figure 65

assemble 23. Assemble the 5 or 7 special boits (1, 1A, 1B or

cover holts 1C) and screw in finger tight. Remove and
replace the two alignment studs with bolts after
the other bolts are in place. Alternately and
progressively tighten the balts to pull the end
cover and other components into place with a
final torque of 22-26 ft. Ibs. {30-35 N m} for the
five MG & MF Series 5/16 24 threaded bolts or
45-55 ft. Ibs. {61-75 N m) for the seven MB &
ME Series 3/8-24 threaded balts. SEE FIGURE 66,
67, 68. Figure 66
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NOTE NOTE: The special bolts required for use with
the relief or shuttle vaive (24) end cover
assembly (2) are longer than the bolts required
with standard end cover assembly. Refer to
the individual service parts lists or parts list
charts for correct service part number if
replacement is required.

Figure 68

torque the 24.  Torque the two shuttle valve plug assemblies {21)
valve plugs ' in end cover assembly to 9-12 ft. Ibs. {12-16 N m)
if cover is so equipped. SEE FIGURE 68.

Torque the two relief valve plug assemblies (21)
in end cover assembly 1o 45-55 ft. lbs. (61-75 N
m) if cover is so equipped.

: Figure 63
THE ASSEMBLY OF THE TORQMOTOR IS NOW COMPLETE EXCEPT FOR g

WOODRUFF KEY (12A), NUT (12B), WASHER (12Cl, BOLT (120), LOCKWASHER
[12E), RETAINER RING (12F) or PORT O-RINGS (18A] AT INSTALLATION If
APPLICABLE. SEE PAGE 33 FOR FINAL CHECKS.
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Rotor Set Component Assembly Procedure

One Piece Stator Construction

A disassembled rotor (BA) stator (8B) and vanes (BC) that cannot be readily
assembied by hand can be assembled by the following procedures.

assemble stator

insert
two bolts

assemble rotor

NOTE

assemble vanes

CAUTION

assemble full
complement
of vanes

remove two
assembled bolts

Place stator (8B onto wear piate (9} with seal
ring {4) side down, after following Torgmotor
assembly procedures 1 through 13. Be sure the
seal ring is in place. SEE FIGURE 70.

If assembly alignment studs are not being utilized,
align stator bolt holes with wear plate and
housing bolt holes and turn two bolts (1} finger
tight into bolt holes approximately 180 degrees
apart 10 retain stator and wear plate stationary.

Assemble the rotor {8AI, counterbore down if
applicable, into stator (8B), and onto wear plate
{9} with rotor splines into mesh with drive link
(101 splines. SEE FIGURE 71.

NOTE: If the manifold side of the rotor was
etched during Torgmotor disassembly, this side
should be up. If the rotor is not etched and
does not have a counterbare, use the drive link
spline contact pattern apparent on the rotor
splines to determine the rotor side that must
be against the wear plate.

Assemble six vanes (8Cl, or as many vanes that
will readily assemble into the stator vane pockets.
SEE FIGURE 72.

CAUTION: Excessive force used to push the
rotor vanes into place could shear off the
coating applied to the stator vane pockets.

Grasp the output end of coupling shaft (12} with
locking pliers or other appropriate turning device
and rotate coupling shaft, drive link and rotor to
seat the rotor and the assembied vanes (8C) into
stator (8B), creating the necessary clearance 10
assembie the seventh or full compiement of seven
vanes. Assemble the seven vanes using minimum
force. SEE FIGURE 73.

Remove the two assembled bolts (1) if vsed to
retain stator and wear plate.

Go to Torgmotar assembly procedure #15, page
26 1o continue Torgmotor assembly.
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Rotor Set Component Assembly Procedure

Two Piece Stator Construction

A disassembled rotor set (8] that cannot be readily assembled by hand and has a
WO piece stator can be assembled by the following procedures.

assemble
stator halfs

insert two
alignment
studs

assemble rotor

NOTE

assemble vanes

CAUTION

assembie full
complement
of vanes

assemble seal
fing in stator
half

1.

Place stator half {8B} onto wear plate {9} with
seal ring (4} side down, after following Torgmotor
assembly procedures 1 through 13. Be sure the
seal ring is in place.

Align stator boit holes with wear plate and
housing bolt holes and turn two alignment studs
finger tight into bolt holes approximately 180
degrees apart to retain stator half and wear plate
stationary.

Assemble rotor {8Al, counterbore down if
applicable, into stator half (88), and onto wear
plate (9) with rotor splines into mesh with drive
link {10} spfihes.

NOTE: Use any marking you applied to rotor
set components to reassemble the components
in their original relationship to ensure ultimate
wear life and performance.

Assemble six vanes (8C), or as many vanes that
will readily assemble into the stator vane pockets.

CAUTION: Excessive force used to push the
rotor vanes into place could shear off the
coating applied to the stator vane pockets.

Grasp the output end of coupling shaft (12] with
locking pliers or other appropriate turning device
and rotate coupling shaft, drive link and rotor to
seat the rotor and the assembled vanes (8C) into
stator half (88, creating the necessary clearance
1o assemble the seventh or full complement of
seven vanes. Assemble the seven vanes using
minimum force.

Place second stator half (8D) on a flat surface
with seal ring groove up. Apply 3 small amount
of grease to a new seal ring (4] and assembie it
into stator half ring groove.

REY.
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PULSAR, VP SERIES: PROPORTIONAL VALVE

DESCRIPTION

The PULSAR™ VP Series electrohydraulic valves by
ENERPAC are designed for remote directional control
for proportional flow control. Both linear and rotary func-
tions are common applications for controlling position
and/or velocity. The spools of the main vaive are piloted
by the patented technology of the VS Series PULSAR
cartridge, which uses pulse-width modulated excitation
to provide proportional control.

INLETS

Standard to each inlet section in the VP Series is a
stainless steel wire cloth pilot supply filter of 43 microns,
absolute.

Also standard is a pressure reducing valve designed
to provide oil to each PULSAR pilot stage with the re-
quired 200 PSI pressure supply.

Load Sensing

In a load sensing circuit, pressure and flow compen-
sation is accomplished at the pump. Therefore, the inlet
section for a load sensing circuit acts primarily as a
manifold to inlet the main oil supply and to connect the
load sensed signal back to the pump, and to outlet the
tank line to reservoir.

END COVER

The end cover section is essentially a manifold con-
necting the two separate tank flow passages and ser-
ves to complete the sectional valve stacking. Optionally
it may also be equipped with a load sensing port. This

- portis used as an extra shuttle port in circuits where
muitiple stacks are connected to the same load sens-
ing pump or to the same pressure compensated bypass
intet.

I\ 000 ) 7] 4]
XN . am a0 °
S 4 S 0 )
;K = 20
&%% 0, Q 0
O 00

FIGURE 1, VALVE STACKING
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WORKING SECTIONS

All standard VP Series valve working section bodies
are the same; each accommodates a 7/8 inch diameter
main spool to meter flow. Since maximum flow capacity
through the section Is determined by the angle on the
spool land, it is possible to change a § GPM section to
a 20 GPM section by replacing only the main spool.
Spool sizes available for the PULSAR VP Series are
from 2.5 to 40 GPM.

All valve stacks feature intemal load sensing shuttle
logic. A shuttle ball lays in a cavity between working
sections and allows the highest working pressure to be
transmitted through the inlet load sensing port to the
pump compensator.

Individual Compensation

Primary flow past the main spool in each working sec-
tion is governed by, (a) main spool position, and (b) the
pressure difference across the main spool metering
land. While the PULSAR pilot section controis main
spool position, the pressure difference across the
metering land is subjected to upstream system pres-
sure variations. Available to VP Series working sec-
tions, the individual compensator spool labeled in
Figure 3, serves as a flow regulator during such pres-

FIGURE 2, INDIVIDUAL
PRESSURE COMPENSATION

sure changes. it consists of a two-land spool with equal
diameters, a plug, a 50 PSl spring, and an internal
sensing passage.

Oll supply enters between the two lands, and is
separated from sensing pressure by the sliding spool
land within the bore. As the main spool opens, load
pressure is sensed on the spring chamber side of the
compensator spool causing this spool to open. As the
regulator spool opens increasing flow to the main spooi
area, an increasing pressure drop results across the
main spool metering region. When this pressure drop
across the main spool is equal to the spring force "pres-
sure”, the compensator spool meters about a steady
state position in response to system pressure varia-
tions. Thus, the compensator spool positions itself such
that the regulated pressure below the spool equals the
combined load pressure plus spring force pressurc
above. In this way the individual compensator reacts to
throttle system pressure vanations prior to the main
spool metering area. Such compensation is particutar-
ly useful when sections and their functions must
operate simultaneously.

Dual Angle Spoois

Optional main spool lands are profiled with two angles
to give two distinct metering capabilities. This feature is
advantageous where more precise control is desirable
in the low flow region for.

100

848388
P

FLOH (X)

40
30

10

‘;1‘#7 Y850 35100

DUTY CYCLE (X)

FIGURE 3, DUAL ANGLE SPOCL
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OPERATION

side the cartridge is energized 33 times per second with
PULSAR VP SERIES VALVE a puise-width modulated (PWM) electrical signal. The
resulting control pressure is directly proportional to the
Pilot Stage duty cycle, or percent of "ON" time per cycle of this

The PULSAR VS Series pressure control valve is a
normally closed, spring-biased, solenoid-actuated,
high speed, digital (on/off) vaive. It consists of aremov-
able, replaceable cartridge assembly specifically
matched with an separate orifice plate and O-ringseal.
To generate a proportionai control pressure, the coil in-

<

/—’P" SUPPLY
f cr conm:\

electrical excitation. Oit exiting the cartridge is restricted
by the 0.024 inch fixed orifice plate; the resuiting back
pressure is proportional to the operator-reguiated duty
cycle. This pressure is then routed within the working
section to the end of the main spool to fumish the con-
trol pressure.

)
K

L]

=

[ ==_]
L ]

FIGURE 4, "VS" SERIES PULSAR™ CARTRIDGE
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PULSAR “VS”
CARTRIDGE
COMPENSATOR
SPRING
INDIVIDUAL PRESSURE
PILOT COMPENSATOR SPOOL
TANK
C. G SENSE PASSAGE
PASSABE
REDUCED PILOT
SUPPLY PRESSURE
C. CONTROL il i & _CADOm rorr €. CONTROL
CHAMBER CHAMBER
MAIN SPOOL :
—/ I TANK PASSAGE FLOH LIMITER
TANK PASSASE MAIN SPOOL LOAD SENSE
PASSASE

HORKING CYLINDER

SECTION PRESSURE
BODY PASSABE

FIGURE 5, WORKING SECTION FEATURES

Main Stage

The cross-sectional diagram shows a VP Series valve
section equipped with the standard spring centered, 4-
way, 3-position, closed cylinder main spool. The posi-
tion of the spool is determined by the centering spring
and the ditferential pressure between the two control
chambers at either end of the spool.

In the centered position, both control chambers are at
tank pressure as are the tank passage and cylinder
pressure passage. Theresuitis that no differential pres-

sure exists, the spool centers to neutral position and
there is no flow to or from either cylinder port. If this con-
dition exists throughout the stack, then the load sens-
ing pressure is vented back to tank in each section. This
causes the inlet compensator flow to be bypassed
directly to tank at approximately 200 PSl for fixed dis-
placement pumps, or allows a load sensing pump to
destroke and remain at standby pressure.

y

REY.
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When one of the pilot cartridges is activated by the
operator, as the cartridge labeled Cz in FIGURE 11, a
pressure differential is produced. As the main spool
shifts to the left, the load sensing flow passage and
sensing line are exposed to load pressure, while the
tank passage and left control chamber receive tank
pressure. Howevar, the right controi chamber (shaded)
receives pilot control pressure, thus shifting the spool
to the left, as shown. Due to designed overiap and
centering spring preload, first flow occurs at a 50 PSI
pressure differential with full flow at 135 PS{. Within this
metering range, oil flows past the vaive spool and out
the Cz cylinder port. Since the inlet pressure compen-
sator/load sensing pump receives load sense pressure,

the compensator/pump is able to fumish the ap-
propriate supply pressure and flow. '
Additionally, the VP Series vaive simuitaneousty
meters flow in and out of the working section. in
FIGURE 11, this occurs at each metering land where
flow is shown leaving and entering the working section.
This dual metering enhances the vaive's overali meter-
ing capability resulting in smoother performance.

Finally, it can be noted the main spool Is without O-
ring seals. This design feature coupled with the as-
sociated PWM control significantly reduces spool
resistance, thereby minimizing hysteresis to + 1%

(TYP.)

FIGURE 6, WORKING SECTION, MAIN SPOOL, SHIFTED

REY.
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POWER SOURCE
FIGURE 7, SAMPLE SYSTEM CONFIGURATION
For proportional electrohydraulic control (EHC), the
electrical control module is supplied with 12 VDC
S AMPLE SYS.rEM power. During remote, man-in-the-loop operation, the
operator moves a control lever to initiate the electrical
CONF]GURAT'ON signal transmitted to the VS Series PULSAR cartridge.

The operator positions the control lever regulating the
duty cyde. In this way he regulates the pilot control
pressure and tlow through the main section. The further
the controi lever is moved, the higher the main control
flow that results. Generally, individual functions are
controlied by one valve section.

FIGURE 12, illustrates the assocation of the VP
Series valve stack to other typicat circuit components.
Also, it helps visualize the activation sequence from
operator to actuator.

REY.



f _‘T Mark Industries VENDOR
4§ ILLUSTRATED PULSAR, VP SERIES: PROPORTIONAL VALVE SECT. 7
PARTS CATALOG PG.108

Electrical Circuit - Wire Check

Contact surfaces should be free of oxidation or cor-
rosion, and sealed against moisture. Visually inspect all
wires and connectors. Correct signs of loose or im-
peded connections as well as exposed or severely
crimped wires. inspect the following:

1) Power supply connection of 12-VDC, ground

PRE-OPERATION CHECKLIST

The following check is performed to identify and
eliminate inferior operating conditions, both those
capable of preventing a successtul system start-up and
those which may deteriorate producing similar results.
in addition to performing this inspection upon initial
start-up, ENERPAC also recommends this checklist be
applied periodically as other system components are
routinely maintained or inspected.

2) Power cable and connectors from power source
to joystick controller

® 3) Power cable and connectors between joystick
controlier and valve cartridges/coils

VP SERIES VALVE

FIGURE 8, SAMPLE ELECTRICAL CIRCUIT
Hydraulic Circuit - Line Check

Inspect hydraulic lines and connections for signs of

4) All hoses to actuators, i.e., cylinders, motors
5) Tie-downs of hoses and tubing

looseness or obstruction. Tighten loose fittings and cor-
rect any crimped hoses or tubes, including as follows:

1) From pump, through pressure filter, to valve stack

2) Forload sensing circuits, check sensing line to
pump
3) Lines between valve stack and reservoir

NOTE - Entrapped air in hydraulic lines is common
upon start-up and may resuit in temporary irrequiar mo-
tion. However, if after a reasonable operating period
this condition persists, hydraulic lines should be bied to
remove entrapped air and carefully inspected for leaks,
starting with the pump suction line.

FIGURE 9, SAMPLE HYDRAULIC CIRCUIT

REV.
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BASIC SYSTEM DIAGNOSIS

The following troubleshooting scheme is provided to
determine if the VP Series valve requires off-vehicle
service. To accomplish this the remainder of the
electrohydraulic system is sequentially examined to
eliminate other possible actuation interruptions. Since
an assortment of symptoms are possible, this
troubleshooting guide shouid be supplemented with
reasonable on-site observation and judgement.

In order to perform this diagnosis two instruments are
required, an analog DC voitmeter and a pressure gauge
capable of reading maximum system pressure.

To make a voltage reading connect the positive lead
from the voitmeter to the positive terminal at the
specified location. Connect the negative iead from the
meter to any electrical ground. Make the reading and
proceed.

NOTE - A considerable number of electrically-related
problems are due to contaminated connectors. To
avoid an early reoccurrence, each time a connector is
separated and checked, clean both leads with an ap-
propriate contact cleaner, containing a de-greasing
agent if possible. This precaution can avoid wrongly
identifying an electrical component(s) as tauity.

CAUTION - Obstructions which contaminate filter ele-
ments in many cases are not easily visible. Therefore,
disassembled filters should be cleaned particularly it
the system has (1) been recently started, (2) operated
in a dirty environment, (3) operated for some time
without maintenance.

NOTE - For systems sending load sensing signals back
to the pump, it is possible for such communication to

eresult in instability, e.g., excessive vibration or irreguiar
actuation. Such interaction may be alleviated by chang-
ing the length, diameter, or type of hydraulic line (hose
or tube) between the pump and the VP Series valve.
Also, in load sensing applications where other valves
operate from a common pump it is best to systemati-
cally isolate sensing signals during diagnosis. To ac-
complish this disconnect and cap ALL BUT ONE of the
load sensing lines from returning to the pump. Further,
remove any participating logic check vailves. Operate
the oftending function(s). Continue in this manner,
checking one input at a time, to identity which signal(s)
contributes to the instability and requires further atten-
tion.

REY.
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Inspect the following for crimps, blockages,or obstructions:
-reservoir breather vent
-suction strainer
-pump
-pressurae filter
-load sensing line

_-1__

Recheck to restore I Clean, repair or re-
l_ system prassure. place as needed.

Install pressure gauge between pump

and valve stack; read system pressure.

Inspect and clean internal pilot supply filter
atinlet section.  (See Installation Drawings)

IF MULTIPLE FUNCTIONS Replace filter if needed.
ARE INOPERABLE ,. inlet PIN 67382

IF ONLY ONE FUNCTION IS INOPERABLE,

exchange Cy and C2 PULSAR cartridges within that section.
To accomplish this remove each accompanying O-ring and
orifice disk. Inspect for obstruction. Exchange cartridges re-
taining each disk with its respective cartridge, then reoperate.

!

IF AFTER CLEANING AND EXCHANGING . . ..

both cartridges are operating, remove valve stack for repair.

one cartridge is

faulty, replace it.

Contact your
MARK INDUSTRIES
SERVICE DEPARTMENT

FIGURE 11

REY.
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Troubled Actuation

While operating the controiler or joystick,
(1) Use a voltmeter to measure voitage INTO
the PULSAR cartridges at 4,
(see FIGURE 13.)

VOLTAGE OCCURS, procseed to the
accompanying hydraulic chart, if none continue below.

Msasure for voitage OUT
of the controller at 3.

it OK

i NONE

Repair/replace valve

Maeasure the voltage INTO the
controller at 2.

cable and remeasure
voltage at 4.

If OK

It NONE

Measure the voltage FROM the
battery/power supply at 1 .

~

Recalibrate controiler
(see SECTION 4,) or
replacs if necessary.

If OK

1t NONE

Replace power supply and
remeasure the voltage.

FIGURE 10

Repair/replace power
cable and remeasure at
-

REY.
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MAINTENANCE

SYSTEM

VP SERIES VALVE

Hydraulic systems containing the PULSAR VP Series
valve have no preventive maintenance requirements
beyond those of other fluid power systems. However,
since the valve operates within a system ENERPAC
recommends a comprehensive program of main-
tenance be applied. Minimally, such a program shouid
include periodic attention to the pump, reservoir, in-line
fiter and hydraulic fluid, as well as the VP Series
valve. Refer to manual for maintenance specifications.

Particularly important to valve operation is the condi-
tion of the hydraulic fluid, including its specification,
operating level, and purity.

* Regardiess of the maintenance schedule, if the oil
levelis found to bie outside the normal operatingrange
correction should be made at once. Oil added to the
system must be compatible and clean.

* Check the system returned filter as programmed
maintenance specifies, replace as needed.

* Remove and inspect the pump suction strainer. Blow
out contaminants with compressed air.

* Inspect the reservoir breather element and clean as
required.

The valve contains two (2) filter elements of which one
(1) requires maintenance. See the appropriate drawing
for the location of the pilot supply filter on the inlet sec-
tion. The piug is an SAE 4 (9/16 inch, ext. hex.) fitting.
Remove, and clean trapped contaminants using com-
pressed air from the inside out. Damaged filter ele-
ments should be replaced with MARK INDUSTRIES
part number 67382

CONTROLLER ADJUSTMENT
NOTES

* Should proportional sections experience slight shift-
ing in the Lo Threshold over time, repeat the Con-
troller Adjustment Procedure found in the Electrical
portion of SECTION 4. Such shifting would be charac-
terized by delayed flow as the jovstick is actuated.

* Itis very important that neutral joystick position coin-
cide with NO flow through the vaive. If flow does occur
and the Controiler Adjustment Procedure in SEC-
TION 4 has been completed. contact ;

MARK INDUSTRIES Service Dept.

INSTALLATION

GENERAL CONSIDERATIONS

* The valve is stacked and performance tested prior to

shipment. Eachis capped and carefully packed to en-
sure a clean, operation-ready condition. Allow port
caps to remain in piace untit hoses and other hook-
ups have been prepared.

" ® The valve is not attitude sensitive and can be mounted

in any orientation without affecting pertormance.

* Primary consideration is recommended in regard to
mounting for the following maintenance items: acces-
sibility, proximity to other hydraulic components, and
routing of hydraulic lines and wiring.

* Also, main spools can ONLY be removed toward the
cartridge side of the valve section. Consequently, if
there is a possibility main spools might later be ex-
changed to affect flow, sufficient clearance (9.5 in-
ches min.) must be available.

* The mounting surface must be sutficiently flat to avoid
excessive distortion upon tightening. Three (3)
mounting holes are provided.

¢ CAUTION - The VP Series PULSAR valve is com-
patible with ONLY a 0 to 12 VDC peak-to-peak, 33
Hertz, puise-width moduilated controller signal output.
In addition, an inductive tum-off spike of approximate-
ly 18 V. IS REQUIRED for proper operation.

REY.
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RECOMMENDED PRACTICE

Proper start-up and function of a hydraulic system is
often dependent on the quality of its instaliation. Follow-
ing are some basic installation recommendations.

Cleanliness

* Installation operations such as cutting, threading, flar-
ing resuit in debris capable of contaminating a
hydraulic circuit. Care should be taken to prevent
such debris from entering the system.

* All hoses should be flushed with appropriate de-
greasing soiution prior to installation. Tubing may be
blown out with compressed air or flushed.

* Care shouid be taken to ensure that seafing com-
pounds are unable to enter the hydrautic system. Do
not apply teflon tape to the firstfew connector threads.

* Be certain hydraulic oil is clean before adding it to the
system.

NOTE - i there is no high pressure filter installed
preceding the valve, it Is recornmended upon start-up
that the valve supply line be connected to the retum line
for several minutes to allow the new oil to pass through
the retum line filter.

Hoses and Lines

* For maximum performance hydraulic fines shouid be
sutficiently large in diameter, yet short in length as
possibie. Also, avoid bends, keep the number of fit-
tings to a minimum, and otherwise limit restrictions.

* For cylinders with differential areas, it is recom-
mended that the higher flow be connected to the C4
port, whenever possibie.

*To enhance'metering, lines between vailves and ac-
tuators should be short and reasonably rigid.

* For circuits employing the load sensing feature, effort
shouid be made to restrict the length and diameter of
the sensing line retumed to the pump. Lengths in ex-
cess of six (6) feet slow response time and increase
the opportunity for instability.

* Provide sufficient slack in hoses to relieve potential
strain.

® Flexible hoses require kink free movement
throughout the machine range.

* Hoses subjected to rubbing, should be covered with
protective sheathing.

* Keep hoses away from hot spots. Install insuiation if
this is not possible.

* Provide support to hydraulic lines which become
necessarily long. Vibrating lines are capable of
loosening sufficiently to result in oil leaks.

* Leakage at the inlet side of the pump cannot be ai-
lowed. Such leaks permit air to enterthe system which
can be responsible for an assortment of system dif-
ficulties.

HYDRAULIC

*Hydraulic oil specifications:
Petroleum base,
Viscosity range——-

1500 to 30 SUS,
Temperature range- -40 to 250 degrees F.

Specific operating conditions will determine the final
selection.

CAUTION - For hydraulic circuits returning a load sens-
ing signal to the pump and incorporating fluid logic from
other component valves, verify their compatibility. The
VP Series valve sections use the free-floating shuttle
ball style and will ONLY be compatible with this shuttle
style.

NOTE - The VP Series valve spootl is designed to meter
flowin and out of the section. Consequently, itis recom-
mended to route the retumn line from the actuator back
through the valve then to tank, to take advantage of this
meter-out capability. This is particuiarly beneficial in the
case of a motor function where the motor shaft is al-
lowed to freewheel or coast.

REY.
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Hydraulic Fitting Sizes
Fitting Inches SAE Tube Slze
Cylinder ports 1-1/4 ext.hex. 12 3/4°"
Inlet & outlet ports 1-1/2 ext.hex. 16 1"
External drain (L.S.) 9/16 ext.hex. 4 1/4"
Flow limiter: adjust. 3/16 int. hex.

lockdown 11/16 ext. hex.
P inlet: .
Bypass: adjust. 3/16 int. hex.
seal nut 11/16 ext.hex.
Full flow: adjust. 1-3/8 ext.hex.
locknut 1-1/2 ext.hex.
ELEC‘TR'C AL Threshold pot is tumed clockwise (CW) to set a min-

imum voitage just below the vaive’s first flow point.
The first flow point is so labeled in FIGURE 17. This
ensures the valve will start flow soon after the control-
ler is displaced, and will shut oft when returned to

* It is reemphasized that appropriate (see Basic Con-
siderations) pulse-width modulated excitation must

be provided for proportional flow control.

* Solenoid coil current draw is less than 500 maA,
however a minimum of 18 GA wire is recommended
for strength and durability.

* There is no polarity requirement.
* Special shieiding is usually NOT required. However,

CAUTION - if the wiring configuration requires a com-
mon solenoid retum path, ensure that the signal con-
dtictor is of sutficient gauge to carry the combined coil
currents.

Controller Adjustment
Procedure

The purpose in adjusting the controller is to obtain ef-
fective metering capability throughout the range of the
control stick. This is achieved by adjusting two poten-
tiometers (trim pots) on the controller.

* The "Lo Range” or "Lo Threshoid® Is the nuil adjust-
ment which sets the tum-on or first flow point of the
valve being controlled. This is adjusted to compen-
sate for mechanical deadband in the valve. The Lo

neutral.

* The right pot is the "Hi Range” or "Hi Threshoid". It
determines the point at which maximum valve flow
rate is achieved compared to control stick position.
FIGURE 17 shows the Hi Threshold adjustment
varies the rate of change in flow with respect to con-
troller displacement, or the slope of the curve. When
the Hi Threshold is properly adjusted maximum flow
through the valve coincides with full control stick dis-
placement.

o0 ®
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CONTROLLER DISPLACEMENT (DEGREES)

FIGURE 12
PERCENT FLOW vs.
CONTROLLER DISPLACEMENT

REY.




m Mark Industries YENDOR
ILLUSTRATED PULSAR, VP SERIES: PROPORTIONAL VALVE SECT. 7
PARTS CATALOG PG.115

2) Tum the Lo Threshold pot sutficiently to permit
first flow. Clockwise (CW) increases flow,

(® FIRST FLOMW "
counter-clockwise (CCW) reduces flow.

5e
[~

1%/

@ FIRST FLOW OR LO THRESHOLD
®HMAXIMUM FLOW OR HI THRESHOLO

FULL FLOW 3) Actuate the controller to full displacement, ap-

proximately 30 degrees.

4) Turn the Hi Threshold pot to just permit maxi-
mum needed flow. CW increases, CCW reduces
fiow. Care should be taken to ensure that the
trim pot is not rotated past full flow. it tumed too
high, full flow will occur at a lesser control posi-
tion and some controfiability will be lost.

5) Retum the controlier to neutral. The valve should
tum off, no flow.

30°
(TYPJ

6) lf some flow occurs, the Lo Threshold pot should
be tumed down CCW a very small amount until
flow ceases. However, if this final adjustment
does not halt flow, consuit the supplier of the con-
troller regarding signal interruption at the neutral
controller position.

FIGURE 13, JOYSTICK CONTROLLER

Numerous controller adjustments are possible,
however most precise metering is obtained when con-
troller displacement corresponds to the vaive flow
range. This adjusted condition is achieved by the fol-
lowing procedure: When installation is complete itis possible to proceed
with the system check. Please refer to the Pre-Opera-

1) Set the controller to a position approximately 5
tion Check found in SECTION 2 of this manual.

degrees from the neutral position, FIGURE 18.

VP SERIES PROPORTIONAL VALVE

SERVICE PARTS LIST
PART NUMBER
INLETS: loadSensing . . . ............c.tiiiiuneunnnennn VL1110-Q001P
-Pressure Compensating (° * * = relief setting/10) . . . . .. ... ... vB2213-""1P
-Pressure Compensating with PowerBeyond . . . . . ... ... ... VP2413-"""1P
WORKINGSECTIONS: . . .. o viv ettt ettt ettt e e Seo Chart *
TIE BQD KITS; (include tie rods, hex nut and lock nut)
18ection . . . . ... e e e e VOTR1K1
2Secton . . . ... e e e e VOTR2X1
BSectHon . . ... L e e e e VOTR3K1
48ection . ... .. e e e VOTR4K1
BSecton . . . ... e e e e e e VOTRSK
BSecton . .. ... e e e e e VOTReK1
TSOGUON . . . . e e e e VOTR7K1
BSeCHON . . . ... e e e e e VOTR8K1
9SectON . . . L. e e et e e VOTR9K1
END COYERS: -withPorts(P.TLS) ... ... . ... ... .. ... ... ... VO-1111K1
withoutPorts . . . . .. .. .. .. ... VO-0001K1
SPOOLKITS . . . ittt e e e e e e e e e e e SeeChart **
FLOWLIMITERKIT(BothSpootEnds) . . . . ... .. ..... .. ......... VPFLIK1
SEAL KIT (O-rings, Seal Plate, ShuttleBall) . . . ... ................. VOSPK1

REY.
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ILLUSTRATED
PARTS CATALOG

PULSAR, VP SERIES:

PROPORTIONAL VALVE

VENDOR
SECT. 7

PG.11l6

INLET PILOT FILTER

-loadSensing . . . L. .. L e e e VLPFK1

- Pressure Compensating . . . . . . e e e e VBPFK1
SOLENOIDPLUGS (2) . . . . . . . ittt et it et it e e e e e VNPK1
SOLENOIDCARTRIDGE . . . .. .. .. ittt st taaeen e VS1320-0011P
PILOTOILFITTING KIT . . . . . e e e et e e e e e VWFK1
VP SERIES HANDLE FOR MANUALOVERRIDE,8ilnch . . .. .......... .VPHEK1
ON/OFF (Low Leak) SPOOL KIT

< AWNRY L e e e e e VQO024K1

S 3WBY L L e e e e e e VQ033K1

* PROPORTIONAL WORKING SECTION (with individual pressure compensation and manual override without handle)

FLOW RATING 3-pOS. 3-POS. 3-POS.
(GPM) 3-WAY( C.C.) 4-WAY (C.C.) 4WAY (0.C.)
25 VP1333-3211P VP1243-3211P VP1143-3211P
as VP2333-3211P VP2243-3211P VP2143-3211P
5.0 VP3333-3211P VP3243-3211P VP3143-3211P
7.0 VP4333-3211P VP4243-3211P VP4143-3211P
10.0 VP5333-3211P VP5243-3211P - VP5143-3211P
14.0 VP6333-3211P VP6243-3211P VP§143-3211P
20.0 VP7333-3211P VP7243-3211P VP7143-3211P
28.0 VP8333-3211P VP8243-3211P VPB143-3211P
40.0 VP9333-3211P VP9243-3211P VP9143-3211P
* * SPOQOL KIS
FLOW RATING 3-POS. 3-POS. 3-POS.
(GPM) 3-WAY (C.C.) 4-WAY (C.C.) 4-WAY (0.C.)

2.5 VP133K1 VP124K1 VP114K1

as VP233K1 VP224K1 VP214K1

50 VP333K1 VP324K1 VP314K1

7.0 VP433K1 VP424K1 VP414K1

10.0 VP533K1 VPS524K1 VPS14K1

140 VP633K1 VP624K1 VP614K1

20.0 VP733K1 VP724K1 VP714K1

28.0 VP833K1 VP824K1 VP814K1

40.0 VP933K1 VP924K1 VP914K1
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ILLUSTRATED

PARTS CATALOG I

PULSAR, VP SERIES: PROPORTIONAL VALVE

YENDOR
SECT.7

n n n t » » ” » » » I »
[ed OPTIOMAL PRLOT ORATN PORT
- - —— -~ SAE NO. 4 (2% TUBE SIZB) C1 CTLINOER PORT - SaE WG. 12 -
J S— & —eepesadapea U3 113,01 TeE §I1260 VALVE SPECIFICATIONS
b [ H [ 1 INOIVIOUAL $SPOCL COMPEMSATOR YaLVE
; (1.30 (38,11 MEX. PLUG OPERATING PRESSURGS
4 C2 CYLINOER PORT - Sa€ NO. | PRESSURE SLPPLY PORT - - ~ - - - 3300 PSI [241.4 BAR]
\ o
1 | ‘ I y l SECTION FLoM — 73 11301 TUBE $1z8) SUPPLY PORT - SAE MO 16 CTLINDER POATS ~ - - - - . - . . 3300 AST 1241.¢ GAR)
4 A T8 By [ IDENTIF ICATION 1 {1.00 (2541 TUE SIZE) TANK PORTS « < o o L - . _ . . 30 ST 1355 BaA)
o Vot c ISEE MOTE 2) T PORT - sag s g "TOOT SUPMLY mmessime - o oo - 200 PSI (138 BAR) PLUS TANK PSD
4 A RELIEF VALVE 3ETTING - - - - - - - S00-3300 PSI (34.9-241.¢4 Bam)
U -x- 11.00 (25.4) TUSE SIZE)
1 TG 18 _* +‘ @_ ‘ &g \ /— 1 SPOOL FLOM RATINGS - - - - - - - - 2% 18 % 7% 10 34 20
4 mteen e = 1AT 100 PSI LOOP ORO™ 28 8 40 oM
o :::u«u.: -—0 T 1 fa) SPOOL/CTLINGER PORT - - = - . - - -7 POS, 2 MAY/OPEN OR CLOSED
o — _ e J e e ] “ CONFIGURATION CYLINGER PORTS (P —enCi)
1 { | TYPICAL NYORALIC SONERATIC =2 POS. ¢ MAY/OPEN OR CLOSED
‘ CTLINDER PORTS (Poam(l, C2—e=T)
h -3 POS. 3 WAY/OPEN OR CLOSED
"] CTLINDER PORTS (RenCi § C1-at
4 =3 POS. ¢ waY/OPEM DR CLOSED
1 —— ~ ~ — / CYLINOES JORTS
] : . SPOCL DEADBAD = - - - - . - - - . 285 OF STROKE
o i - ELECTRICAL DEADBAND (FROM ML) - - 40% +10T MODULATION RATIO
12 voc pLSAR DEADBAMND SYMYETRY - - - = - - = - 45 OF MOOULATION RATIO
] ' con”nav.sn SOLENOTD : al3 NEUTRAL LEAKABE (PER SECTION ~ - - Q.01 GAW (TYP) AT 200 PSI
coIL ig RECOMPMENOED FILTRATION - - - = = - SAE CLASS S (17/54 - 150 4406)
1 : cem s MAXIMUM FLUTO TERPERATURE - - - - 230°F 1121°C)
. : —_——— AMBIENT TEMPERATURE RANGE - - - = - 40°F TO 180°F (-40°C TG B2°C!
4 pugt \ STEP RESPONIE
) gw:ge‘s;é:.mssrm OF TO 100% PROPORTIONAL) - ~ - - 600 MILLISECOMOS (TYP)
] L O3 YO 1003 WN/OFF) - - - - - - - 300 MILLISECONOS (TYP.)
. TYPICAL ELECTRICAL SCMEMATIC i - 100t 10 OF (EITHEM = - - = - - - 300 AILLISECONDS (TYP.
—_—T = O TO 1001 OUGH RESPONSE) - - - - 80 WKILLISECONOS (TYP)
33 1 = 1003 TC O OUBM RESPONSE) - - - - 6O WILLISECONDS (TYP.
” - n-g r MYSTERESIS = - « ~ « = - 4 - . g (TYRy
l Y : ~ s O COIL MESISTAMCE ~ - - -~ - - - - - 200 O 1S § 70°F (21°C)
B + RATED OPERATING VORTASE - - - = - 1203 VOC
norEs: RFRER OF N 8 " CLrRENT o I
1) RECOEND STRAIGHT THREAD, LOMG CONMECTOR FITTING 8€ SEQRENTS N N S e s e s e e - 430 MAAT 12 VDC L TOF (21°C]
4 USED IN C2 PORT. —— 150 (88.97 550 116517 | — P FREQUENCY = = - - - - - - - - 31 WZ (SOUARE WAVE)
2) IOENTIFICATION RARKED AS FLOW LIN SPWMI/CTLINOER PORT L T e e @ SEAL MATEATAL = = = - = = = = = - A
CONFIGURATION (0=OPEM, C*CLOSEDL e FOUNTING ATTITUOE = - - - - = = - UNRESTRICTED
' 33 FLOM OIRECTION IS REVERSED IF VALVE MAS MIGH RESPONSE QPTION. 7.30 (190.3)]10.50 (2€6.7} N | WEIGMY (APPROX) = - = = - - - = - - 10 LBS. ANIFOLDS)
4 43 WEN PRESSURE COMPENSATOR ADUSTRENT IS REQUIRED TO OUANGE 3 3.50 1201,31(12.90 (31731 i 1S LBS. GORKING SECTIONS)
4 FULL FLOM, BYPASS PRESSURE AOASAENT MUST BE BACKED OUT B 11,30 1232.1114.30 (36831 : v 13 L8S. ONLET VALVES
) BEFORE SETTING FULL FLOM, TMEN MUST BE RESET FOR 200 PSI < 1350 136291 1650 16181 ; 2
R 1138 R P—=-TL 7 1550 (I9L171[18.50 (468,91 -373-18 UK THREAD ’ '
[] 1730 (444.3) 12030 1320.71] ~USE THMREADED END |
] 1498312230 (371,91 ™ S0° CONE POINT 0.331 (13.49) MOUNTING MORLE
. 2 1250 4% I %0 fo ! 173 12 3 mLaces SOLENOTD COIL FOm =
) | Y (hu P Cl FLOM !
v i a- ISEE MOTE 31 //
4 12.00 (304.8) LONG s-.'e.m S . T ;
™ 18 ANOE /
1 c‘;‘v:u":x:s'u:" CROSSLINKED [~ FIELD REPLACEARE CARTRIDGE -»- SOLENGIO COIL FOm — /
POLYETHYLENE INSULATION. I SOLENOID VALVE ! »—e—(2 FLON
j 2 COMDUCTOR *MEATHER PACK™ /y OPTIONAL SUPPLY SORT (SEE NOTE 3 . /
1 CONECTOR WITH 825 ls.‘txx ; /i SAE NO. 16 I .
4 CONVOLUTE CONOUTT. MATING ! OPTIONAL TAMK PORT - SAE NO. 16 PROPORTZONAL (1.00 12%.4) TUBE SIZE) i /
] COMNECTOR PANT NQ. 12010973 / oo T (1.00 (25,41 TUBE SIZE) stmrff 2 ro;.‘;:n \ PROPORTIONAL VALVE ©~ REPLACEABLE PILOT FILTER | /
} / / | | \ SEQMENT - 3 POS.4-HAY 30 MICRON. NOMIMAL : ’
o ?ﬂ:‘:‘ ::a;zL!HITER / ! ' OPTIONAL SUPPLY PORT - SAE NO. (6 /—gﬁfxoug mo E:!& -\\
o / | (.00 {2%.4) TUBE $IZE) OR MAMUAL OV -
1 ~PAMIAL OVERRIOE SETTING ! / | / etie 13051 AL QUTLET STackTNG — ) TEATE LowmasTe OPTIONAL TANK PORT
4 FOR FLOW TO C1 i WANIFOLD \, ITPASS TYPE IME SAE WO, 16
] . (100 123,41 TUBE SIZE)
] \ ISOLATED PILOT PRESSURE PORY -
) \ SAE MO. ¢ 123 16.4] TUBE SIZEL
1 SUPPLIED WITH PLUG. ON OPPOSITE SICE.
- -
LE [
< |
] = | & R
o4 o
) % ;5 -
b .
p T ¥
] : ! l i A
f . 4 ! ; FRL FLON PRESSURE
1 A T [ COPENSATOR ADASTHENT
o h } )
) ponr—/ 494 ; BYPASS PRESSURE
OPTIONAL EXTERNAL LOAD SENSING am . : —— o
1 SAE MO. ¢ L23 (8.4) TUBE SIZEL MUST o . (SEE NOTE 41
4 LT DE USED TO BRING IN ANY EXTEMMAL ApS
ol LOAD STBNALS FROM OTMER PARALLEL CINCUITS. NOTE: ALL DIMENSIONS ARE NOMINAL.
4 OPTIONAL FLOM LIRITER 14 SRS SCOmam Ler
- e i Jijmmoe-msm | ENERPAC. @) ooz
F o 7 2 H ge . Cascmeran PRPOATIONL vai vE
o FLow 7O € i il Specitication Sheet | [5 @ [=em= =
=
Lo X 00 4 Syt s [:]
ll llVAlln—uu—lH = JAXI.D-ODIO-OII}T
———
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) TLLUSTRATED PULSAR, VP SERIES: PROPORTIONAL VALVE
. . y . . . ) N . - " 2 " “ .“ - v n o - » n » n » » » » » - " -
;. OPTIONAL PILOT DRAIN PORT .
=) PP SaE ¥, ¢ (23 TUBE SIZE)
- »
| I 1------ E ---f—---w--j VALVE SPECIFICATIONS
n ' .
: OPERATING PRESSUNG
h ' A v
] - :] p . ' - (Il'g:"fg'..f":" “:‘L",E:"s ToR VALVE PRESSURE SUPPLY PORT - - = - - - 3300 PSI (261.4 BAR)
J ' - A LOAD SENSING PORT - - - - - - - 3300 PSI (241.4 BAA)
x-- &g ISLATED PILOT PRESSURE PORY - CYLINOER PORTS = ~ = = = - - ~ ~ 3300 PSI 1241.4 BARI
*9 -+ —- \ SAE MQ. 4 (23 (8.4] TUBE SIZEL TAMK PORTS = = = = = = = = = = = 500 PSI (353 GAR)
] 1 --- e { i 7\ SLPPLIED MITH PLUG. PILOT SUPPLY PRESSRE - - - - ~ - 200 PSI (138 GARI (PLUS TANK PSI.
pebkanbAubir N i \ SPOOL FLOM AATINGS = - - - = = - - 2% 1% % 710 14, 26
J :';M : - -'- WT 100 PSI LOG™ ORO™) 28, § 40
[z - e ) e — -_—— - _.__._J £2 CYLINDER PORT = SAE NO. 12 SPOCL/CYLINDER POAY - = « - - = = = 2 POS. 2 WAY/OPEN OR CLOSED
. "+ TYPICAL MYDRAULIC SCHEMATIC i L7S 118.0] TUBE SIZE) CONF IOURATION CTLDOER PORTS P——em-C1)
) [ ~ x“ ISEE NOTE 1J -2 POS. ¢ WAY/OPEN OR CLOSED
1 ] CYLINOER PORTS (P—em-Cl, C2—em-:
. -3 POS. 3 WAT/OPEN OR CLOSED
CYLDOER PORTS (hemCl & G} —e-=,
SECTION FLOM
— - ——— T——E 2 mi[nunm =3 POS. 4 WAY/OPEN OR CLOSED
b | (SEE MOTE 2. CYLINDER PORTS
1 | E SPOOL OEADSAND - « = = = = = = = - 238 OF STROKE
1 . LSAR L ELECTRICAL DEADBAND (FROM MULL) - - 40% +10% MOOULATION AATIO
4 ‘ X SOLENOID o DEADBAND ST/PETRY - = « = = = = = +3% OF MOOULATION RATIO
! con. é b L ~ €1 CYLINOER PORT - SaE M. 12 MEUTRAL LEAK/GE (ER SECTION - - - 0.01 6Pm (TYPJ AT 200 PSI
4 i -k e - / > o T 76 RECOPPEMOED FILTAATION - - - - - - SAE CLASS 3 (17/14 - IS0 4406
N . | - i &= @ L73 11301 Tuee 83 MAXIMUN FLUID TEMPERATURE =~ - - - 230°F (121°CI
. i ' - w = = =4D°* ‘F {=-40°C T °2.
—_—— REQUIMED SPIKE SUPPRESSION AFT-:ENT TEMPERATURE RANGE 40°F T0 1% {=-40°C 1O W2
1 2 1ha748 Teveh DI% * 25 s Em :ﬁ 003 (PRORORTTON. €00 MILLISECONOS (TYP.)
| 1 1 ALY = = = - mIL g
} TYPICAL ELECTRICAL SCHEMATIC I ,,,:‘:. = 0% 10 1008 (WOFF) = = = ~ = = ~ 300 MILLISECONDS (TYP.)
1 : =3 T i ; r 1008 70 OT EITHERI - - - = - - ~ 300 MILLISECONDS (TYP.
1 [} 1 |4 o ! O TO 100X DAIGH AESPONSE- - - - 80 MILLISECONDS ITYP.
] 1001 10 OF (MIGH RESPOMSE- - - - 60 MILLISECONDS (TTPJ
. MYSTERESIS = = = - = - - - - - = a1z (Y,
] OTES MBER OF ‘ T | i N ? TANGE - = = = = - - = - 280 O # 70°F (21°C]
] Al g e LONG COPECTOR FITTING stoers : 2 ! 5‘352:,";2:";.5 VOLTAGE = - - - - fz-; voc
N . - =
h 24 fuﬁ?xc‘:nﬁu MARKED AS FLOM (IN GPHL/CYLINDER 1 3150 1883} | 3.73 114600 s o2 / CUMRENT DRAM = = = = = = = = = = = 430 ma AT 12 VOC t 70°F (21°%:
J PORT COWIGURATION (0-OPEN, C-CLOSEOL 2 S.5C (138.71] 7.75 11981 <5 “= Pt FREQUENCT = = = = = = = = = = 33 M2 (SQUARE WAVE:
] 3) FLOW GIRECTION IS REVERSED IF VALVE MA! 3 S50 1908 375 12000 SLEED PLUG SEAL MATERIAL - « = = = — = - - - Suax
) RESPONSE OPTION 0 350 (241,30 [11.75 (296,81 | e SRS ronne MOUNTING ATTITUDE - - - - - - - - UMRESTRICTEQ
) S 11130 (282.11{1378 (34831 S, VEIGHT (APPRCX) = = = = = = = = = = 10 LSS CANIFOLDS)
3 13.50 (342.91]15.75 14000 RANUAL OVERRIDE 1S LBS. GJORKING SECTIONS)
) 7 15.30 138%71117.73 1 430.8) =373-16 UNC THAEAD
) 0 17.50 (444.51118.75 (30161 ~USE rnt-m 00
T s 13,30 (495,31 21,75 (352.4) HITW 30° CONE POINT l 123
P K | -h= e
) T =Tido
i 1200 {304.8) LOG LEAD—— - 8- SOLENOID COIL Fom -
MIRES WITw 18 GA STRANOE /
coo:n :x.g MO CROSSLINKED FIELD REPLACEABLE CAATRIOGE l'“!—-:;‘ ';0“ ,
4 POLYETHYLENE INSULATION. SOLENCIO YALVE /
J 2 COMRCTOR "WEATHER PACK™ / /
COMMECTOR MITH 8.25 (6.4 / SOLENOIO COIL FOR /
] COMYOLUTE COMOUIT. PMATING — OPTIONAL TANK PORT - SAE MO 16 PROPORTIONAL VALYE — PROPORTIONAL VALVE 3 /
) COMMECTOR PART NO. 12010873 / T (.00 12541 TUBE $126) SEWENT - 2 POS. Y | SEGPENT = 3 POS. 4—AtY P——C2 RN /
4 /-Mxonu. m:’..;‘:““ \ {SEE NOTE 3 / /
- FOR maMUAL k / !
L OPTIONAL FLOM LIMITER / OPTIONAL SUPPLY PORT - Saf M. 16 $1.18 130.0) BALL \ ) ,
- FOR FLOW 10 C2 / 11.00 12541 TUBE SIZE) ; )
MANUAL OVERRIDE SETTING ! \ \ TAMK PORT SAE NO. 16 — h
1 FOR FLOW TO €} /i ! E OUTLET STACKING — / [ LOAD SENSING 13.00 (23,41 TUBE SIZE)
4 i \ ; . PANIFOLD / IMLET MANIFOLD
h ' i > \ SUPPLY PORT - SAE ML 16 7 /
30 —_—
11.00 125,41 TUBE STZE)
" ! . \,»'/mmug 00 125 ; /
4 T2t - \ /
] REPLACEABLE PILOT FRUTER—
P —aC) v ) (S0 MICAON NOMINAL)
] L o
b N
] ‘ P——C2 -L@ —1-
Lom
4
] N — 5 ( = O our
1 s & @ = T | R=21
<4 T [ ~0 4
M‘: ' E! by ———
1 ' v
. i r N
‘ PRI g Eoo |
4|
1 3 o - P L g 23
4 e . ! 3 " (]
b
*] OPTIONAL EXTEMMAL LOAD SEXSING PORT - EXTEPAL LOAD SENSING PORT - SAE MO. 4 L23 (6.4 TUBE SIZ6)
1 SAE MO. 4 L23 16.4) TUBE SIZEL MST OMLY USED TO SEND SIGNAL OUT TO M OR TO OTHEN PARALLEL CIRCUITS.
1 BE USED TO BRING IN ANY EXTEAMAL LOAD ]
4 SISNALS FROM OTHER PARALLEL CIRCUITS. e OPTIONAL FLOM LIWITER
FLOW 10 C1
*] TPAGAL OVERRIOE SETTDG NOTE: ALL DIMENSIONS ARE NOMINAL.
1 FOR FLOW TO C2 +y T —
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SOLENOID OPERATED VALVE SECT. 7
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® maximum flow rate 19 L/min (5 gpm)
® working pressures to 207 BAR (3000 psi) ® series-parallel circuit

AMBAC

mini-pak
values

SOLENOID OPERATED

@ direct solenoid operated — dc

Industries Incorporated

FLUID POWER SYSTEMS DIVISION

REY.
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FPS Mini Pak Valves

Maintenance and service bulletin

FIGURE 1 ®
Parts List
item Description Hem Daescription Item Description
1. Nut 9. Spring retainer 18. Nut
2. Nameplate 10. Plug 19. Tie rod
W3 Solenoid coil 1. Outlet section 20. Attachment
4, Tube S/A {standard) 12. Q-ring (S) (optionat)
S. Tube S/A (paim 13. Closed center plug 21. Boit
button) 14. Body & spool 2. Washer
6. O-ring 15. Injet section 23. O-ring
7. O-ring 16. Washer 24, O-ring (5)
8. Spring 17. Mounting bracket

UNITED
TECHNOLOGIES
AUTOMOTIVE

COMPONENTS DIVISION
FLUID POWER SYSTEMS

DC VvV



- VENDOR
_ m Mark Industries SECT. 7
ILLUSTRATED MINI-PAK: SOLENOID OPERATED VALVE
PARTS CATALOG : PG.121
Disassembly: (See Figure 1)

Note: Before attempting to disassemble this or any other
hydraulic component, prepare a CLEAN work area.

1. Remove coil nut (1) and slide coil (3) off tube (4).

2. Remove 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
O-rings.

4. Remove valve sections (l4), one at a time, removing
O-rings (12) or (1l3) between each section. Remove
only those sections to be repaired or replaced.

5. Use a 1%" box or open end wrench to loosen tubes (4)
from body.

CAUTION: Use proper tools to avoid damaging tube subassembly.

6. Remove tube subassembly by hand. Spring (8) and
spring retainer (9) may fall from valve body.

7. 8lide 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 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.

REY.
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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 oil before assembly.

3. Lubricate spool (14) and valve body and carefully
slide spool into body making sure it is in the same
position as when it was removed. Spool should slide
freely in body.

4. 1Install O-ring (7) on manual override pin. Lubricate
inside of tube where pin is installed. Carefully
push pin into place. Install O-ring (6) on tube.
Install plunger, plug and pin. Make sure that these
parts are lubricated with o0il. 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. 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 (11l) 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 position. Place
five O-rings (24). 1Install a valve section over
the tie rods. Place the O-rings (12) on this section.
Replace remaining sections as above.

8. Install inlet section (15). Place mounting bracket
(17) over lower tie rods and install two nuts (18).
Place a flat washer (l6) over top tie rod only.

9. Torque tie rods in three steps of 50 in./lbs., 90
in./lbs., and finally 115 in./lbs. THIS 1S VERY
IMPORTANT! OVERTORQUEING WILL CAUSE BORE DISTORTION
& MAY CAUSE SPOOL BINDING OR INCREASED LEAKAGE.

REY. !
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Assembly continued:

10. 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.

11. If painting is required make sure all ports are
plugged and electrical connections are masked.

REY.
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Three spool,

~ four-way valve
Four-way, three position Three spool, four-way valve °f“mb"/ "f“h
double solenoid valve. assembly with relief vaive ot inlet. relief valve (Manual-Solenoid-Solenocid).
spool type (flow pattern) — TABLE | cylinder attachment valves — Ci1C2 — TABLE Il
Spool . bol| VaiveT Cod Deseripti
Valve Type A.S.A. Symbol g.,. A's:' s':' ove yee : o """
— — = A | Without Thermal Reliefs
Tandem Center Series — [ “C..Ce" 1 * o Lock Valve B | One Thermol Refief | 241 AR
Parallel Circuit ! EHEKE[ZEJ 'l 10 e ln € | Two Thermal Reliefs | (3500 PSD)
Cyl Ports Blocked L - _| pr gy
P-T Open ——— s ::::“o’" F | Specify Pressure Seftings
Closed Conter ——ge=— r.z_.;- Pilot L | Without Thermal Reliefs
Parallel Circuit ' g}:ﬁm : n A ‘ Operated Y One Thermal Relief
Cyl. Ports Blocked ) I R
P-T Blocked = —w—x= | Check Z | Two Thermai Reliehs
[ w——— i
Open Canter Series — . i Code | JJ indicates Palm Button M | Overrid
'omu.llcm“ MH'K“ l ! 14 e letter alm o 1]
Cyl. Perts ! "] i
> Open To Tank '__-._’.é..?___ ‘
= |
S -
G| Closed Conter [—""—| {
Parollel Circuit iivaiznpaaselil
T| crtPom " IﬂlM il L 16
-g Open To Tonk g t
o
= | Tandem Center Series — o
@ ! P::cl’:l' Ci.rcuit - r— 7T
| Cyl. Port Blocked s DEIARI I 17
t P-T Op.n '
’ i (Single Acting Cylinder) L-—_“—é:"_-— :
P
Motor Spool ' : ! 25
Parallel Circuit i_ g J L.
=BT~ ordering information _
Tondem Center T— 56 - - L ] - [ ] / L ]
Series Circuit ; %ﬁﬁ 40 L I i
Cyl. Ports Blocked ' [
PXOpen = Basic Model No. Second et Voltage
First Vaive Antochment Coil Termi
. o Spool T Option (Table HI) oil Termingtion
For spool configurations other than shown (Toble by on e IGS Erc.
consult factory.
Attach. Provided Where Specified. All Sections Mochined For Attachments.

example of three bank assembly
10 — 10 — 10F1500 — R1500 — 12 VDC

56

T -
Basic Model No. 12 Vot DC
1st Vaive in Bank Solencid Coil

Tandem Center Spooi 1300 PSI Relief Vaive Setting

2nd Vaive in Bank 3rd Vaive in Bank « Tondem Center Spool
Tandem Center Spool Crossover Relief « Set for 1500 PSI

IAMBAC] Industries Incorporated

FLUID POWER SYSTEMS DIVISION
511 South Glenn Avenue <« Whesling, litinois 60090
Phone: 312-541-3000
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ROTARY ACTUATORS

HP-SERIES

TABLE OF CONTENTS

I. THEORY OF OPERATION
ll. HYDRAULIC LINE ATTACHMENT
lll. DISASSEMBLY AND INSPECTION
IV. ASSEMBLY AND TESTING
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I. THEORY OF OPERATION

In reference to Fig. I, fluid entering Port E2 under
pressure will bear on piston (4) and force piston sleeve
{3) upwards. The left~handed spline of piston sleeve (3)
will combine with the right-handed spline of shaft (2)
and cause rapid CW rotation of shaft and flange (2) (look-
ing down). Fluid entering Port El will reverse this rota-
tion.

Displacement and torgque are identical for CW and CCW
rotation.

Shaft (2A) is integral with shaft flange (2B) and bear-
ing tube (2C). The shaft is supported radially by the large
upper radial bearing {19) and the lower radial bearing (18).
Axially, the shaft is sepafated from the housing by upper
and lower thrust rings (20). End cap (5) is adjusted for
axial clearance and locked in position by cap screw (7).
II. HYDRAULIC LINE ATTACHMENT

Ports El1 and E2 are provided with either NPT or SAE
threads. The hydraulic lines from the control valve to
the actuator should be as short as possible. If the lines
are too long, the actuator cycles the fluid back and forth,
not ailowing sufficient fluid to reach the continucus flow

circuit for filtering.

REY. 4
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“ of the application.

III. DISASSEMBLY AND INSPECTION

Place on clean work bench with room to place the in-
ternal parts as they are removed. Remove all hydraulic
fittings. Loosen cap screws (7) and unscrew locknut (6)
and end cap (5). The shaft is now free to slide up and out
of engagement with the piston sleeve (3). Note the orienta-
tion (see Fig. II) between the spline teeth, as this will
greatly simplify actuator timing upon reassembly.

After removing the shaft, the piston sleeve and the
piston assembly can now be moved down and out of the
housing. Remove all seals and wear strips from their
grooves, except static piston seals (9) and (11). These
seals generally do not require replacement. Clean all
parts thoroughly and inspect for wear. A small amount
of wear in the spline teeth will have little effect on
the actuator strength. New spline sets are manufactured
with a backlash of about .005 per mating set. After long
service, a backlash of about .015 per set may still be

acceptable in most cases, depending on the required accuracy

Item (1) is the integral housing and ring. Check
the ring gear for wear and weld damage to the pins. In-
spect the cylinder bore for wear and scratches. The
surface finish should be 32 RMS or better, rehone if
necessary. The radial bearing (18) and (19) and the

piston wear strip (17) should have maximum radial clearance of

REY.
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III. DISASSEMBLY AND INSPECTION (CONT'D)

.006. A clearance in excess of .008 calls for replace-

ment of the bearings. Rough and grooved shaft journals

require shaft replacement.

MATCHED TIMING

MARKS ON SHAFT
MATCHED TIMING AND PISTON SLEEVE
MARKS ON PISTON
SLEEVE AND
RING GEAR

FIG. Il @ é
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IV. ASSEMBLY AND TESTING

Wash all parts thoroughly in cleaning solvent and
blow dry. Coat all sealing and working surfaces with
a good grade hydraulic oil. Install seals in piston
sleeve, piston and end caps. The lips of exclusion
seals (l16) face outward, and the lips of high pres-~
sure seals (15) face inwards.

Place the actuator in a vertical position, in-
stall the piston sleeve (3) in timed relation to the
housing, applying firm pressure as the new seals and
wear strip enter the housing and become compressed by
the housing chamber. (CAUTION: Do not cock the sleeve
too much any one way, for it will mar the cylinder bore).
The timing marks (small punch marks on the face of each
gear), must be lined up for proper shaft orientation.
(Fig. II).

Thrust rings (20) are coated with good grease
before sliding on the shaft and end cap. The shaft is
installed by again aligning the proper punched timing
marks (Fig. II). Temporary taping (masking tape works
well) of threaded.portion of shaft will help installation
past the shaft seals. Apply antiseize to threaded and
surrounding areas of end caps. Also depending on the
size of the actuator (some 60K's& up), the end cap may
need to be installed with the actuator in a vertical

position.
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IV. ASSEMBLY AND TESTING (CONT'D)

End cap (5) is torque to 40-80 ft-1lb depending on
the actuator size, such that the actuator begins ro-
tation at approximately 100 PSI pressure. The torgque
flange cannot be rotated by hand. The combined back-
drive efficiency and friction prevent manual rotation.
If the end cap is torqued too high, the actuator may take
as much as 300 PSI to rotate. If end cap is not torqued
high enough, shaft axial motion in excess of .015 will
occur and damage the ring gear, piston, sleeve and/or
shaft can result. The end cap must be secured against
the shaft by tightening cap screws (7). Apply hydraulic
pressure and check for shaft axial motion.

To test for leakage, pressurize port E2 to 3000 PSI.

No o0il should seep from port El or from around end cap (5).

Repeat test for pressurizing port El and check for leakage

out of port E2 and around shaft flange (2B).

Note: End cap torque should be checked at least
every 800 hours or once a year. If end play is observed,
(the torque flange moving out of the housing), tighten

end cap.
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TESTING & STORAGE

All Helac Corp. actuators have been tested and operated through at least twenty-five (25) full cycles.

Test pressurs is normally 3000 psi, except whers working pressures have been designated higher,
then testing is done above the required working pressure.

Helac Corp. actuators are normally shipped filled with petroleum base hydraulic oil, and the ports
are plugged with the proper high strength steel plugs to prevent leakage during shipment.

If Helac Corp. actuators are not placed into service immediately, they should be stored in an even

temperature location to avoid condensation moisture from forming and the hydraulic port plugs
must be left in place to prevent oil loss from the cylinder and possible contamination.

Helac Corporation

REY.



— ) Mazk 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 Builetins as you
receive them from MARK INDUSTRIES.

REV.




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

