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The purpose 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 also fumished. If additional information is needed, we

urge the customer to contact the local dedler. If this is impossible, please contact the Mark
Industries Service Engineering Department at (714) 879-6275.

WARNING: IMPROPER USE OF THIS MACHINE WILL RESULT IN SERIOUS INJURY OR
DEATH! TO PROTECT YOURSELF AND THE EQUIPMENT, STUDY THIS MANUAL
BEFORE OPERATING THE MARKLIFT.

PARERERA:

_

DRNRNRNY

The model capacity, pressure settings and serial number can be found on the ID piate 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 unit into service. These are outlined inthe INSPECTION AND CHECKOUT
instructions In the operation section of this manual.

REV.
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Description Models
MT31G MT40G
Height ~
Working (maximum) 37 (11.28m) 46' (14.02m)
Platform (maximum) 31'(9.45m) 40' (12.19m)
Platform (minimum) 59" (1.50m) 68" (1.73m)
Length (overall) 170" 170"
Width (overatl) 87.5" (2.22m) 87.5" (2.22m)
Platform —
Dimensions (inside) 80" x 164" 80" x 164"
{2.03m x 4.17m) (2.03m x 4.17m)
Satety rail height 42" (1.06m) 42" (1.06m)
Toeplate height 6" (.15m) 6" (.15m)
Load capacity 2000 ibs (907.18 kq) 1500 Ibs (680.40 kg)
Wheel base 110" (2.79m) 110" (2.79m)
Wheel track 75" (1.91m) 75" (1.91m)
Tuming radius (inside) 13'6" (4.11m) 13'6" (4.11m)
Travel speed
|_proportional drive 0-3 mph (0-4.82 km/hr) 0-3 mph (0-4.82 km/hr)
Lift speed (maximum load) 65 sec. 71 sec.
Lower speed (maximum load) 40 sec. 42 sec.
Power system (dual fuel) 29 HP Wisconsin 29 HP Wisconsin
Battery voltage 12 VDC 12vDC
Capacities
Battery 90 amp/hr 980 amp/hr
Hydraulic tank 18 gal. (68.14L) 18 gal. (68.14L.)
Fuel tank 15gal. (56.78L) 15 gal. (56.78L)
Alternator 30 amp 30 amp
Tire size 29 x 12.50 x 15 NHS 29 x 12.50 x 15 NHS
Super Tetra Grip Super Terra Grip
|__Optional sand tire 11L -15 Rib 11L - 15 Rib
| Ground clearance 7" (.18m) 7" (.18m)
|_Shipping weight 5640 Ibs. (2558.25 kg) 7510 lbs, (3406.5 kg)
| Shipping cube 583.5 cy, ft. (16.52 m3) 962,15 cu. ft, (27.25 m?)

Specifications are nominal and are subject to change without prior notice due to continuous
design improvements.
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MANUFACTURERS' LIMITED WARRANTY

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

Mark Industries warrants the products manufactured by Mark Industries to be free from defects
in material and workmanship under normal use and service for a period of one (1) year from the
date of shipment. 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,
extendeg;o 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). A:Inﬁroduct (or any part or parts of any product) determined by Mark Industries to be defective
will be repaired or replaced, at the option of Mark Industries, free of charge, f.0.b. Brea, California. No
credit wxll:lge 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 Industries

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

Company Name

Address

Telephone

B A AR A A AR

Date of invoice

Date shipment received

R T A

Unit will be used

Unit will be sold

Date unit put into service E

Unit will be used for:
0 Inspection

O Mining

O Weiding

O Construction
O Scaffolding
O Mechanical

Painting/Sandblast
Steel fabrication
Rigging

Roofing

Glazing

Other

General maintenance
Heating/Air conditioning
Carpentry

Plumbing

Electrical

Sprinkler

Oo000o0
oooOoon

Comments

Inspection 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.

REV.




5y Mark Industr SCISSOR LIFT
— () Mozk Industries NEW EQUIPMENT age

CONDITION REPORT 7

Filling in the Warranty: Please refer to the applicable decals on your machine for the figures and quantities
needed to fill in the blanks below (ltems 1, 24, 25, 26, 32, 33).

YES NO

1. Platform capacity decal . IDS. .....cccvveiiienriniecite st o 0 |
2. All warning, caution and emergency decals installed ..o, 0 O
3. Emergency descent valve functions properly ..........ceeeeevneerninninnnenneniineeees O O
4, Operation instructions properly installed...........cccocvvievirmnsemnmneeenee O O
5. Operation and safety handbook received ...t e O O
6. Electrical schematic received ...t s ssae O 0
7. All controls (aerial & ground) are identified and operate correctly ............cceveiereriricnneed O O
8. Stop switches operate properly (aerial & ground)........cc.cccoevereiscensensersneseisresonserisaesaee 0 O
9. Platform guard rails, secure and undamaged ............ccorvuriinnininnn s assssee s O O
10. Platform access gate Works Propemy ... 0 O
11. Hom and beacon operate properly (optional) ........cc.ccccenvinnsiicinnneniece e 0 a
12. Brakes adjusted and operate COmactlY ..........cccvuiimininniiinciiniienserecrrsarrsnressesserssneend O O
13. Circuit breakers operate properly ...t s | a
14. All hydraulic cylinders fre@ of as ........cccvivveiiiiinnnneenininncinssstsssssnsssssnssssssssssesssansasne 0 O
15. All hydraulic cylinder rods free of paint or SCratches ..........cccvvecninniinicnsissiecnnnn O O
16. Hydraulic pump free of 10aKS ..........cccceiieimrciiiniinnn e sase s ssssssssssnsass e s 0 O
17. Hydraulic hoses and fittings free of 18aKS ..........c.cccevurvrirvniiniinmnnin e 0 O
18. Hydraulic Ol IOV ..........coociniiiiiniiccsc ittt ssresseessarsssssssansssnsssnens O 0
19. Hydraulic tank and fittings free of 18aks ...........ccceveviiiireiinceerncerr e cecnsnseeneesnnes 0 a
20. Drive motors fre@ of I0AKS ........ccoviiiiieiiiinciiccintn ittt srrs s s s s s sransanee seanesaenae o 0 0
21. Battory Water IoVel ... recrerrerrcercecessensesenseseessnssssesssaresassasnessnssesasassessases o O O
22. Coolant hoses and fittings free of 10aKS ..........ccccceiivicirinnecinniicnnnecsnnisessssassssen s O O
23. Electric radiator fan operates properly ............ceceieiincirnrincrrnseessercnsssnarsssesesnssssessens O O
24, System pressure_ PSl ... st s se e enesesenesenese O a
25. Pilot pressure__  PSl ..t eisssssssssesssesassssnesssne O O
26. Tire pressure PS8l sssssssssesssr e ssasssesane O (I
27. Manual overrides operate Properly ..........ccrmremnsi s sassssssan O O
28. Muffler is tight and free of 10aKS ... nseeeaee (] O
29. All electrical connections tight...........ccvviniiininn s (I a
30. Manifold valve and fittings free of 18aKS .......c.ccccvveiiniimnnincnirinicncs e O O
31. 110V generator operates properly (0ptional) ............cccovvmervvirninctinniccnsninecineninane d 0 .
32. Wheellugnutstorquedto DS ...cccimiiierenrcen e O O
—Internal Combustion Units—

33. (15T 111 TE—— N T OO O O
34. Engine coolant (radiator) 1evel ... O O
35. Fuel tank and fitting free of 18aKsS ..ot rrcrese e e ceee oo O a
36. ENGINe Ol IOVBI.......ccuviiiiiiitierrertnctrtrnntirt sttt s sos s e s st e o O 0
37. Engine oil filter free of 18akS ... s s seseane O g
38. Engine alternator functions Properly ..........cveviiiiicincsceenessisssesseesensnsnenee d O O

MODEL SERIAL NUMBER
INSPECTOR OPTIONS

REV.
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The MARKLIFT conforms to applicable ANSI and OSHA requirements. Since the safety require-
ments made by ANSI, OSHA and the various safety boards in your area are subject to change,
it Is the responsibliity of the owner to instruct the operators about all such cumrent requirements.

Every operator of the MARKLIFT must read, understand and follow the safety rules set forth herein.
The MARKLIFT self-propelled aeral work platform is a personnel lifting device, anditis essential
that it be propery maintained and operated to perform all functions with maximum safety and
efficiency . The operation of any new and unfamiiiar equipment canbe hazardousin the hands
of untrained operators.

1. Inspect the machine perlodically as specified In the Inspection and Checkout, and
Preventive Maintenance sections and as required by ANSI, OSHA, local safety boards
and the owner. All unsafe items must be corrected by a qualified service technician
before use of the machine.

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

3. It is the responsibility of the operator to read and understand this manual and to follow
all recommendations made.

4. Never exceed manufacturer’'s recommended platform load capacity. Remember,
the load capaciy of the MARKLIFT is the total combined weight of personnel and tools,

fixtures, accessories, etc.

5.

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

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

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

REV.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

Do Not store loose material in the work platform such as pipe, rope, extension cords, wire
or miscellaneous boxes. [f it is necessary to store such items, they must be positioned
in such away that no one will trip over them when operating or working in the platform.

Do Not work on the platform if your physical condition is such that you feel dizzy or
unsteady in any way.

The MARKLIFT is a non-insulated personnel carmier and must not be operated within 10
feet of a 50.000 voit line. (See Division Of industrial Safety for required clearances from
overhead high voltage lines.)

Under no circumstances should horse play be tolerated on the MARKLIFT.

Do Notdrive on uneven, sloping or soft terrain that sets the unit in an out-of-level condition
of more than 6 degrees fore and aft, or 3 degrees side to side.

Do Not drive the platform into objects.

Do Not lean over platform guard rallings to perform work.

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

When amachine Isnot in use, remove the key from the ground control panel to prevent
unauthorized use.

When working under the elevated platform, always remember to raise the Safety
Support Arm to prevent accidental platform descent.

REV.
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INDUSTRIAL SAFETY

TIMLE8 DIVISION OF INDUSTRIAL SAFETY  358.38.113
(Register 73, No. 30—7-28-73)

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

2946. Provisions for Preventing Accidents Due to Proximity to Overhead Lines.

(a) General. No person, firm, or corporation, or agent of same, shall require or permit any
employee to perform any function in proximity to energized high-voltage lines; o enter upon
any land, building, or other premises and thereto engage in any excavation, demoiftion, con-
struction, repair, or other operation; orto erect, install, operate, orstore in or upon such premises
any tools, machinery, equipment, materials, or structures (including scaffolding, house moving,
well driling, plle 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 bariers have been erected to
prevent physical and arcing contacts with the high-voltage lines, the foliowing provisions shall
be met:

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

(2 Equipment and Materials in Use. The operation, erection, or handling of tools, ma-
chinery, equipment, apparatus, materials, or supplies, or any part thereof within the minimum
clearances from energized lines set forth in Table X shall be prohibited.

TABLE X: Required Clearances from Overhead High-Voltage Lines
Nominal Voltage Minimum Required
(Phase to Phase) Clearance (Feet)

750 - 50,000 10
over 50,000 - 75,000 1
over 75.000 - 125,000 13
over 125,000 - 175,000 15
over 175,000 - 250,000 17
over 250,000 - 370,000 21
over 370,000 - 550,000 27
over 650,000 - 1,000,000 42

(3) TRANSPORTATION OR TRANSIT. The transportation or transit of any tool, machinery,
equipment, orapparatus, orthe moving of any house or otherbuilding in proximity to overhead
high-voltage lines shall be expressly prohibited if at any time during such transportation or
transht such tool, machinery, equipment, apparatus, or building, or any part thereof, can come
closer to high-voltage lines than the minimum clearances set forth in Table Y.

REV.
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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 tfransit shall conform to the minimum required clearances set forth in Table X.

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 345000 - 750,0000 16
OVGI' 750,0& - ] ,000,000 20

(4) Storage. The storage of tools, machinery, equipment, supplies, materials, or
apparatus under, by, or near energized high-voltage lines Is hereby expressly prohlbited if at
any time during such handling 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.

(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. insulatinglinks, or proximity waming
devices may be used on cranes, but the use of such devices shall not alter the required
ciearances set forth in Table X.

(E) Any overhead conductor shall be considered to be energized unlessanduntilthe
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, derrick, power shovel, drilling rig. hay loader, hay stacker, plle driver, or similar
apparatus, a durable waming sign, legible at 12 feet, reading: “Unlawful To Operate This
Equipment Within 10 Feet of High-Voltage Lines of 50,000 Volis or Less.”

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

REV.
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OBSERVE ALL DANGER, WARNING, CAUTION AND EMERGENCY DECALS AT THE VARIOUS LOCA-
TIONS ON THE MARKLIFT IN ORDER TO TAKE TIMELY PREVENTIVE AND CORRECTIVE ACTIONS.

It Is the primary responsibliity of the user and operator to be thoroughly
knowledgeabile of all decal Information, definition and location.

The following page lllustrates a chart in which decals for the MARKLIFT can be replaced if the

* GASOLINE
OR PETROL

ey

USE VAPOR
TANK ONLY :
WARNING
DO NOT LIFT DO NOT WORK UNDERNEATH THIS LIFT

F R O M TH |S E N D UNLESS IT IS MECHANICALLY LOCKED.

SEE SERVICE MANUAL FOR LOCATION
2041 AND USE OFMECHANICAL LOCKS o

LOAD CAPACITY 1500 LBS.
(EVENLY DISTRIBUTED LOAD) | MT40G

LOAD CAPACITY 2000 LBS.
(EVENLY DISTRIBUTED LOAD) | MT31G

COULD RESULT IN DEATH OR SERIOUS INJURY

GUARD RAILS ARE FOR YOUR SAFETY
iAo M-S CAUTION
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Mark Industries GENERAL DECALS
MT31G "
DECALP/N  DECAL DESCRIPTION ASSEMBLY Qty
67784 Decal Set All Standard Decals 1
185707 Power to platform 110 VAC Final Assembly 1
32345 Ground control box Lower control panel 1
182712 Aerial control box Upper control panel 1
130938 MARK Final Assembly 2
2017 Hydraulic system fluid Final Assembly 2
2003 Battery water level Final Assembly 1
2041 Do not lift Final Assembly 2
2019 Emergency lowering valve Final Assembly 1
2016 Do not work under Final Assembly 2
2027 Load capacity 2000 Ibs Final Assembly 4
20661 Piate, ANSI A92 Final Assembly 1
182744 Operation instruction & danger Final Assembly 1
31260 MARKLIFT Final Assembly 2
2020 Gasoline or petrol Final Assembly 2
2004 Vapor tank only Final Assembly 1
20660 Nameplate, ID Final Assembly 1
131061 Blue stripe Final Assembly 2
130606 Freewheseling valve Final Assembly 1
30520 Nameplate - pat. no. Final Assembly 1
31109 Caution scissor guard rails Final Assembly 2
130596 A Product of Mark Industries Final Assembly 2
130820 Operation & Safety Handbook Final Assembly 1
32369 MT-Series Final Assembly 1
182714 Aerial control box Upper control panel 1
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GENERAL DECALS

MT40G Page
DECALP/N  DECAL DESCRIPTION ASSEMBLY Qty
67705 Decal Set All Standard Decals 1
32345 Ground control box Lower control panel 1
182712 Aerial control box Final assembly 1
130938 MARK Final assembly 2
2017 Hydraulic system fiuid Final assembly 1
2003 Battery water level Final assembly 1
2041 Do not iift Final assembly 2
2019 Emergency lowering valve Final assembly 1
2016 Do not work under Final assembly 1
2026 Load capacity 1500 Ibs. Final assembly 4
20661 Plate, ANS| A92 Final assembly 1
182744 Operation, Instruction & Danger Final assembly 2
31260 Markiift (scissor machine) Final assembly 2
2020 Gasoline or petrol Final assembly 2
2004 Vapor tank only Final assembly 1
20660 Nameplate, ID Final assembly 1
131061 Blue stripe Final assembly 2
130606 Freewhesling valve Final assembly 1
30520 Namepiate, pat. no. (scissors) Final assembly 1
31109 Caution scissor guard ralls Final assembly 2
130596 A Product of Mark Industries Final assembly 1
130820 Operation & Safety handbook Final assembly 1
32369 Mi-Series Final assembly 1
182714 Aerial control box Upper control panel 1

REV.
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Before unioading the MARKLIFT, inspect it for any physical damage. Note any damage on the
freight bill and report it to the carier.

FREEWHEELING

The MARKLIFT may be freewheeled for loading, unloading and towing for a very short distance
(maximum of one (1) mile), at a speed no greater than five (5) mph.The brakes must be
disengaged before the MARKLIFT can be freewheseled. Disengage the brakes by closing the
freewheel valve and momentarily activating the drive control. (See lllustration on the following

page.)

To transport the MARKLIFT over long distances, a truck or trailler must be used. If a rollback truck
with a winchisused, attach the winch cable to the tiedown brackets and pull the MARKLIFT onto
the truck. Keep the winch cable taut at all imes. Be sure to open the freewheeling valve to set
the brakes back into the normal mode.

MAKE SURE THE UNIT IS ON A LEVEL SURFACE BEFORE
ATTEMPTING TO FREEWHEEL THE MARKLIFT. E:-

USE CAUTION WHEN THE BRAKES ARE DISENGAGED
ALWAYS REMEMBER TO OPEN THE FREEWHEELING
VALVE TO RESTORE BRAKING.

TRUCK TRANSPORTING

When securing the MARKLIFT to the truck, put the chains or straps through the tledown brackets
only. DO NOT CHAIN OR STRAP OVER THE THE PLATFORM OR GUARD RAILS. Severe damage to
the sclssor arms may result from excess pressure caused by securing the machine over the top
of the platform.

REV.
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brakes and freewheel. Briefly
Open the valve to restore the
brakes. Tum counter-clockwise,

Tum clockwise to disengage
activate the drive.
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After the unit is delivered and unloaded, some minor inspections must be made before putting
the unit into service. The following must be checked:

For All Units:

1.

Visually inspect all exposed parts of the MARKLIFT. Secure any ioose botts and nuts.
Replace any damaged hydraulic lines or broken wires. Check for any structural dam-
age, including cut or damaged tires.

Check hydraulic oll level - sight gauge shows full with unit in stowed position.

Check battery for 1200 + 50 reading on the hydrometer. Charge the battery ifits *
reading is below 1100. If batteries require water, fill to proper level AFTER charging.

Check the hydraulic valve manifolds for leaks, loose fittings or loose wires.
Position selector switch to ground, then operate switches. Check hose for leaks.

Make sure that the brakes will hold the unit on an inciine of up to 3 degrees.

Gasoline Units:

1.

2.

Check oll level in the engine.
Fill fuel tank - use reguiar gasoline only or switch to propane.
Start engine. Allow the engine to warm up.

After initial warm-up of gasoline engine, press engine stop button making sure the
stop circutlt is operational.

REV.
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STARTING

The MARKLIFT may be started from elther the aerial or ground control panels. Before
elther posttion will function, the power switch must be set at the "ON* posttion.

A. AERIAL CONTROL PANEL

Position the selectorswitchto "Aerlal®, then enter the platform. Be sure to secure the entry
chain, gate or bar after entering the platform. Tum the power switch to "START", use
choke If necessary, release when the engine starts.

B. GROUND CONTROL PANEL

Position the selector to ‘Ground®. Rotate the ignition switch to "Start*, use the choke if
necessary. When the engine starts, release the key.

DUAL FUEL SYSTEM

A, SWITCHING FROM PROPANE TO GAS

With the engline running, switch the fuelselector to gasoline. The engine will begin to stall
as the carburetor bow starts flling with gasoline. Switch back to propane until the
engine resumes speed. Switch back and forth from propane to gasoline until the engine
is running smoothly on gasoline.

B. SWITCHING FROM GAS TO PROPANE
With the engine running, switch the fuel selector to "OFF*. The engine will continue to run

until it uses all the fuel from the carburetor bowl. When the engine begins to run roughly,
allow it to run several seconds and then switch to propane.

Let the engine idle for 20-30 seconds to completely bum off any remaining gasoline.

REV.
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DRIVE

Forward and reverse drive of the MARKLUIFT is done from the aerial control only. For best
operation, place the thumb over the controller knob and wrap the fingers loosely

around the locking stem. Pull the drive controller locking stem upward then move the
controller handle In the desired direction. The drive speed willrespond according to the

amount of handle movements.

SIEERING

The unit may be steered from the aerial control panel only. Push the toggle switch to the
leftto tum the front wheels 10 the left. Pushing the switch to the right will cause the wheels
to tum to the right. The toggle switch is @ momentary switch which will automatically
retum to the off position when released.

RAISE PLATFORM
Toraise orlower the platform from the ground control, set 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 “Aeral”
position. Ralse or iower the platform by operating the “Lift/Lower® toggle switch. The
toggle switch is self centering. When it is released it will automatically set ttself to center

(the neutral position). The unit will remain stationary.

REV.
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WARNING LIGHT AND BUZZER

As a speclal safety feature, the MARKLIFT Is equipped with an “out-of- level” sensor that
will disable the sclssor functions whenever the MARKLIFT is in an unsafe out-of-evel

position.

An unsafe out-of-level sttuation Is sensed by the slope sensor when the machine is tilted
3° or more on either side or 6° front or rear. The unsafe condition is indicated by a red
waming light and buzzer, located on the top center of the aerial control box, When the
waming light and buzzer are on, “Lift: UP/DOWN will not operate but the drive and steer
functions will. The platform will lower automatically. Should the waming signals come
on, maneuver the MARKLIFT until it is on a safe operating surface and all functions will

be restored.

ALL MOTION ALARM (OPTION)

For some industrial applications, and to meet particular safety requirements, a waming
hom may be needed. The waming hom option on the MARKLIFT can be used as an
automatic movement indicator, or manually activated, as required. The hom is acti-

vated by a three-position switch on the aerial control panel. The middle positionis “Off”.

When the switch Is posttioned 1o the right, the hom wiil sound when elther the drive or

lift function is activated (forward and reverse, up and down).

There Is also avaliable a travel waming hom which sounds when the unit moves forward

or reverse.

REV.
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STABILIZERS

Stabllizers are standard equipment on the MT40G. The stabilizers are hydraulically driven
and can only be operated from the aerial control panel. The momentary switch is

located on the bottom center of the face of the control panel.

Posttion the switch to “DOWN?" to lower the stabillizers and "UP' to retract. When the
stabllizers are in the down position, drive Is not active. On the MT40G, the lift Is
deactivated at 30 feet when the stabllizers are up. To regain the lift function to 40 feet,
lower the stabillizers.

REV.
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MARK INDUSTRIES recommends that the following ltems be checked perodically as stated
below. Any machine not in safe operating condition must be removed from service until it is

repaired by a qualified service person.

DAILY

1. Make sure that operation and safety decals are in place and easy to read.

2. Check hydraulic tank level.

3. Check gasoline tank level.

4, Check engine oil level.

5. Check the water level in the batteries.

6. Check for loose or wom hardware, wire connections, etc..

7. Inspect the controls for proper operation.

8. Check for and correct any hydraulic leaks.

9. - Check for and correct any structural damage.

WEEKLY

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

2. Check that operation and safety decals are In place and are easy to read.

3. Check for proper brake operation.

4. Record hour meter reading. (Optional)

5. Clean unit by removing all dirt, oll, and grease. The machine may be washed with soap
and water. (Stay away from electrical panels and charging units.)

6. Check overall performance.

7. Check for wear on the electrical cables and hoses.

REV.
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MONTHLY (or first SO hours)
1. Check and lubricate, If necessary.

2. Check battery condition.

3. Change the hydraulic oll retum filter.

EVERY SIX MONTHS (or 100 hours)

1. Check and lubricate, if necessary.
2. Change the hydraulic oll retumn filter.
EVERY YEAR

1, Re-pack all wheel bearings.

2. Change the hydraulic oll.

3. Change the hydraulic oil retum filter.

REV.




_mmm Mark Industries BATTERY MAINTENANCE

Page
24

Battery Fill Instructions

wat acid Loss fo Batteri

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

Checking the Water Level

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

Mterials and Equi { Required

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

Filling the Bt

Electric Scissor Lifts

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 1o the level indicator.

if the battery's water level is far below the lead plates, add only enough water to barely
cover the plates.

Gas or Diesel Scissor Lifts
Gas and diesel powered machines have alternators 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®

Approx.
State of
80°F 0°F -10°F -20°F -30°F -45°F -65°F Charge
(27°C)  (-18°C)  (-23°C) (-20°C) (-34°C)  (-43°C)  (-54°C) In%
1.280 1.312 1.316 1.320 1.324 1.330 1.338 100
1.250 1.282 1.286 1.290 1.294 1.300 1.308 75
1.220 1.252 1.256 1.260 1.264 1.270 1.278 50
1.180 1.222 1.226 1.230 1.234 1.240 1.248 25
1.160 1.192 1.192 1.200 1.204 1.210 1.218 0
Specific Gravity
Corrected to 80°F (17°C) Freezing Temperature
1,280 -90°F -68°C
1.250 -62°F -52°C
1.200 -16°F -27°C
1.150 +5°F -15°C
1.000 +19°F -7°C

Note: Cold temperatures have a numbing effect on the electromechanical action of the battery,

greatly reducing its capacity. Therefore, it is highly recommended that the battery be kept in

an almost fully charged condition during cold weather.

REV.
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BATTERY HAZARDS

When handling batterles, please keep safety in mind and follow the guidiines below.

s Batteries produce flammable and explosive gases. Keep arcs, sparks, flames and
lighted tobacco away from batteries.

e Battery acld will damage eyes or skin on contact. Always wear a face shield during
battery maintenance to avold acid in eyes. Also wear rubber gloves and protective
clothing to keep acid off skin.

¢ Never check the battery by placing a metal object across the posts. Serlous burmns or

an explosion can result.

e Charge batteries only in a well ventilated area.

REV.
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1. ELECTRICAL

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

A If a problem seems to be electrical, referto the schematic, (see the SCHEMATIC
section for more information) and use a test light to trace power flow (electrical
current) starting at the battery and continuing through the system until the
problem Is located.

B. Keep in mind, if you DO NOT have a good ground to a valve coll, relay, etc.,
(even If you have a enough electrical power to operate the coll orrelay), these

tems 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 the relay Is o remotely switch other electrical devices.
2. HYDRAULIC
A The varlous hydraulic functions are controlled by electic solenoid valves.
When a slower drive speed Is needed, a portion of the hydraulic fluld is routed

to the tank by the low speed priority valve, reducing the speed.

B. Directional valves (steering. drive etc.) have two electrical coils with a
movable spool between the colls.

C. One way valves (lift, descent,and dump) are opened or closed to prevent
or pemit passage of fluild when electrically energized.

REV.
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ENGINE

Will not start or run.

A. Check ground control box circult brecker.

B. Make sure fuel shut-off valve Is open.

C. Fuel selector should be In the “gasoline”
posttion.

D. Check for low battery reading.

E. Check for fouled spark plugs.

F. Check for water In gas tank.

G. Check engine points.

H. Refer to your local service faclilty.

Can‘t get high speed.

A. Check aerial “High/Low" throttle switch.
B. Check throttie solenold valve.
C. Refer to your local service facliity.

No idle.

A. Check aerial “High/Low” throttie switch.
B. Check throttle solenold vaive,
C. Refer to your local service faclity.

Dies under load.

A. Check govemor sefting.

B. Check carburetor alr/fuel mixture.
C. Check hydraulic pressure.

D. Refer to your local service facllity.
HYDRAULIC WHEEL DRIVE MOTOR

Tums wheel while unloaded, but slows
down or stops when load Is applied.

A. Check hydraulic high pressure port with
3000 Psi gauge.
B. Refer to your locdl service faclitty.

HYDRAULIC PUMP
Pump producing excessive noise.

A. Check suction hose from tank to pump

for kinks.

B. Check hydraulic oll level (sight gauge
on tank.)

C. Check suction line fittings for tightness.

D. Check dll. See hydraulic fiuld table.

E. Refer to your local service facllity.

LIFT

Functions will not operate from aerial
control console.

A. Check "Aerldal/Ground” selector switch.

B. Check forloose wire in aeral junction box.
C. Check pliot valve pressure.

D. Check solenold dump valve,

Functions will not operate from ground
control box.

A. Check poslition of *Aerial/Ground”
box selector switch.

B. Check solenold dump vaive.

C. Check pilot valve pressure.

D. Refer to your local service facllity.

Functions too stow or too fast.

A. Check pliot valve control pressure.

B. Check flow control valve to
solenold valves.

C. Refer to your local service facllity.

DRIVE

A. Make sure hydraulic system Is up to
recommended pressure.

B. Check pliot valve control pressure.

C. Refer to your local service facliity.
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Darx Ecurvent Nuveen
me |M.emw-c
ITEM CODE COMMENTS ITEM CODE COMMENTS
Engine oil Safety cut-outs
Engine oil filter Bushings
Air filter Rollers
Fuel filter Wear pad
Tune-up Front end assembly
Choke Tire pressure
Engine RPM Tire condition
Charging system Wheel nuts
Fuel system LPG/gas Wheel bearing
Batteries Nuts and bolts
Battery terminals Guard rails
Motor brushes Lubrication
Hydraulic fiuid Waming decals
Hydraulic oil filter Operating inst.
Hydraulic systems General decals
Hydraulic pressure Paint
Hydraulic hoses All operations
Cylinders Lift
Drive motors Steering
Brakes Forward drive
Aerial control box Tilt switches
Ground control box Fuel level
Relays Literature
Wire connections Options
Code Comments
F = Filled
R = Repaired
C = Checked
A = Adjusted
X = Needs repair

REV.
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RECOMMENDED LUBRICATION
AND SERVICE CHART
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MT 31G and MT40G

XONA
/0N

N,

@m\%/
/127 A\

(4 places)

(2 places)

Shown: MT31G
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ITEM DESCRIPTION LUBRICANT FREQUENCY
1. Fuel Filter Replace every 100 hrs.
2. Air Cleaner element Clean every 25 hrs.
or as condition dictates
3. Engine oil Engine service Check daily
{According to mfg. spec.)

4, Brake Trunnions or Mobile Grease monthly

King pins (VAGL36AG)
5. Brake output shaft Mobile Grease quarterly

bearing (VA6L36AG)
6. Hydraulic filter Replace every 100 hrs.
7. inlet Strainer Clean Yearly
8. Batteries Check Daily

REV.
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Milestone

Hydraulic fluid

R

Oil company

Chevron Guif Shell

Union

T

Brand Name

ATF ATF
Dextron |l Dextron Il | Donaz-T6

ATF
Dextron

SUS AT 100°F

(37.8°C)

SUS AT 210°F

(98.9°C)

Viscosity

Index

°F

°C

187.4 195 200
492 50.4 50
153° 155° 160°

67.2° 68.3° 71.1°

200

523

172°

77.8°

A

s

Flash point

°F

°C

400° 405° 390°

204.4° 207.2° 198.9°

395°

201.7°

Pour point

s s T T T T T T T

°F

°C

-40° -50° -50°

-40° -45.6° -45.6°

-45°

-42.8°

e L L oo

s

2
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'Wmﬁﬁﬁfgﬂﬁtﬁes TABLE OF CONTENTS (MT31G & MT40G) SECT. 1
PARTS CATALOG PAGE 1

THIS PARTS CHAPTER CONTAINS:

SECTION 1 THE MARKLIFT PARTS CATALOG

PAGE NO. TITLE
1 TABLE OF CONTENTS (PARTS ONLY)
4 HOW TO USE PARTS CATALOG
7 HOW TO ORDER PARTS

SECTION 2 FINAL ASSEMBLIES

FIG. NO. TITLE
1 FINAL ASSEMBLY (MT31G)
1A FINAL ASSEMBLY (MT40G)

UPPER CONTROL BOX ASSEMBLY
DECAL SET (MT31G)

3A DECAL SET (MT40G) .

4 HYDRAULIC HOSE KIT DIAGRAM (MT31G)
4a HYDRAULIC HOSE KIT DIAGRAM (MT40G)
5 TUBE KIT DIAGRAM (MT31G)

5A TUBE KIT DIAGRAM (MT40G)

SECTION 3 FRAME ASSEMBLIES
FIG. NO. TITLE

1 FRAME ASSEMBLY (MT31G)
FRAME ASSEMBLY (MT40G)
TIRE AND WHEEL ASSEMBLY (R.H.)
TIRE AND WHEEL ASSEMBLY (L.H.)
REAR DRIVE MOTOR ASSEMBLY
FUEL TANK ASSEMBLY
STEERING CYLINDER ASSEMBLY
TIE ROD ASSEMBLY
DRIVE MOTOR AND BRAKE ASSEMBLY
MULTIPLE DISC BRAKE (BEFORE FEB. 1989)
MULTIPLE DISC BRAKE (AFTER FEB. 1989)
DRIVE MOTOR (STEER) (BEFORE FEB. 1989)
10A DRIVE MOTOR (STEER) (AFTER FEB. 1989)
11 HYDRAULIC OUTRIGGER ASSEMBLY
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[
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TABLE OF CONTENTS (MT31G & MT40G)

PARTS
SECT. 1

PAGE 2

ENGINE AND PUMP ASSEMBLY (Throttle Assembly Only)

ENGINE AND PUMP ASSEMBLY (Throttle Assembly Only)

SECTION 3  FRAME ASSEMBLIES (CONT'D)
FIG. NO. TITLE
12 HYDRAULIC OUTRIGGER ASSEMBLY
13 HYDRAULIC OUTRIGGER CYLINDER ASSEMBLY
14 OUTRIGGER CHECK VALVE
15 DRIVE AND BRAKE VALVE ASSEMBLY
16 FLOW DIVIDER ASSEMBLY
17 ENGINE AND PUMP ASSEMBLY
17a |
(BEFORE DEC. 1988)
178
(AFTER DEC. 1988 - BEFORE SEPT. 1989)
18 DOUBLE GEAR PUMP ASSEMBLY
19 HYDRAULIC TANK ASSEMBLY (MT31G)
192 HYDRAULIC TANK ASSEMBLY (MT40G)
20 HOUSING TANK SUB-ASSEMBLY

21  DRIVE BLOCK ASSEMBLY |

22

GROUND CONTROL BOX ASSEMBLY (MT31G)|

222

GROUND CONTROL BOX ASSEMBLY (MT40G)|

[23

VALVE PACKAGE ASSEMBLY |

24

SECTION 4

LOWERING PACKAGE ASSEMBLY

SCISSOR ASSEMBLIES

FIG. NO.

W 0 ~J o UL & W N P

(]
o

N
o

TITLE

SCISSOR ASSEMBLY (MT31G)
INNER ARM-TOP

INNER ARM-CENTER

INNER ARM-BOTTOM

INNER ARM SUPPORT

OUTER ARM-TOP

OUTER ARM-CENTER

OUTER ARM-BOTTOM

LIFT CYLINDER
TELESCOPIC CYLINDER ASSEMBLY

SCISSOR ASSEMBLY (MT40G)
INNER ARM-TOP

REY.
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ILLUSTRATED
PARTS CATALOG PAGE 3
SECTION 4 SCISSOR ASSEMBLIES
FIG. NO. TITLE
3A INNER ARM-TOP CENTER
4A INNER ARM-BOTTOM CENTER
5A INNER ARM-BOTTOM
6A INNER ARM SUPPORT
7A OUTER ARM-~-TOP
8A OUTER ARM-TOP CENTER
9A OUTER ARM-BOTTOM CENTER
loa OUTER ARM-BOTTOM
11A LIFT CYLINDER
12Aa TELESCOPIC CYLINDER ASSEMBLY

SECTION 5 PLATFORM ASSEMBLIES

FIG. NO. TITLE

1 PLATFORM ASSEMBLY (MT31G)

1A PLATFORM ASSEMBLY (MT40G)
SECTION 6 OPTIONAL ASSEMBLIES
FIG. NO. TITLE

1 TRAVEL WARNING HORN

2 ALL MOTION ALARM

3 HOURMETER

4 ROTATING AMBER BEACON

5 12 VOLT PLATFORM WORK LIGHT

6 SWING GATE

7 REMOTE DRIVE KIT

8 LIFTING LUGS

9 CATALYTIC CONVERTER

10 2000 WATT GENERATOR

11 GENERATOR BRACKET PULLEY & BELT

12 SPARK ARRESTOR MUFFLER

13 STREET TIRE OPTION

14 SAND TIRES-IN LIEU OF STANDARD (ILOS)

REYV.
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HOW TO USE THE PARTS

CHAPTER

SECTION 1

4A

TR A

G

. n Mark Indu|tries TME RO“J\RY MANIFOLD ASSEMBLY
- MODEL ALL MODELS
NOTES SINCE LARLY 1988
— /
ITEM PART NUMBER DESCRIPTION
1234
-1 21898 ROTARY MANIFOLD ASSEMBLY
{See Sect. 2, Fig. 1 for NHA)
2 24132 . ROTARY MANIFOLD (TH)
(See Section 2, Figure 1A for Detalls) w...)

3 .. LOCK WASHER
4 .. CAPSCREW
5 «+ SPOOL RETAINER
6 SWIVEL SPOOL ASSIMBLY
7 +«. HOUSING

-8 67817 .. SEAL KIT
9 ..+ GLYD RING
10 «.s D.C. GLYD RING
11
12 8000403
13 80001-03
14 80008~-08
15 80008-~03
16 80001-08
17 80004~-18
18 80012-18
19 80012-03

REV.




Mark Industries

SECTION

HOW TO USE THE PARTS CHAPTER

PAGE

The Parts Chapter Pagination.

A,

B.

c.

SECTION refers to the major divisions of the Parts
Chapter.

FIGURE refers to the items illustrated separately in
each section.

PAGE indicates the page number of the figure
illustrated.

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.)

Items

that carry a Mark Industries part number.

Elements of the Description.

A.

UNITS

A.

The Indenture System used in the Parts Chapter of this
Technical Manual shows the relationship of one part to
another.

Figure Description

1234

. Items included as part of the figure.

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

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

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

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

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

PER ASSEMBLY entries are as follows:

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

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

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

REV.




Mark Industries SECTION

HOW TO ORDER PARTS
PAGE

1A

1A

ROTARY MANFOLD ASSEMLY smovon 3 |
LT l.-1
TS ICECARLY 198 2
DESCRPTION UNTTS PER
ASSEMBLY
2100 ROTARY MANFOLD ASSEMILY =3
CGoe Sect. 2,Ag. 1 for NHA)
20122 . ROTARY MANFOLD (TH) 1
(o Secton 2, Rgum 1A for Detak)
.. LOCK WASHER Pl
4 .. CAPSCREW . 53
V. s .. SPOOL RETAINGR 1 _\g
it
= o000 oo ¢ - SWIVEL SPOOL ASIEMBLY 1 %
7 .. HOUSNG ) 5
- o7 .. SEALKIT 1

REV.



~ Mark Industri SECTION 1
'-Mmm HOW TO ORDER PARTS
PAGE 7
1. Finding the Mark Industries Part Number.
A. Using the Table of Contents, find the Section and
Figure Number. Locate the correct page by referencing
these numbers.
B. Match the required part to the figure illustration.
Note the Item Number.
c. Find the Item Number on the part listing that follows
the figure.
D. Use the Mark Industries Part Number listed next to
the Item Number when ordering.
2. Ordering: Listed below are the methods of ordering parts.
The preferred method of ordering parts is by FAX.
A. By FAX: (714) 879-8884
B. By Phone: (714) 879-MARK
C. By Mail: MARK INDUSTRIES
ATTENTION: PARTS DEPARTMENT
P.O. BOX 2255
BREA, CA. 92622
{IMIn
MARK INDUSTRIES

W W 205 South Puente Street
Brea, CA 92621

REV.
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Mark Industries

NOTICE TO USERS
PAGE

—g

DISCLAIMER

MARK INDUSTRIES strives to include in the Parts Chapter, information and
illustrations that are accurate, complete, and current. Due to on-going
changes and revisions by our many suppliers, it is often impossible to

show all variations of a given assembly. Therefore, this information is

subject to change without notice.

Despite the care and effort taken in preparing this Parts Chapter, MARK
INDUSTRIES makes no warranties that the information and illustrations

herein are totally accurate and complete,

NOTICE

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

REV.
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SECTION 2 CONTAINS:

FIG. NO. TITLE
1 FINAL ASSEMBLY (MT31G)
1a FINAL ASSEMBLY (MT40G)

UPPER CONTROL BOX ASSEMBLY
DECAL SET (MT31G)

3A DECAL SET (MT40G)

4 HYDRAULIC HOSE KIT DIAGRAM (MT31G)
4A HYDRAULIC HOSE KIT DIAGRAM (MT40G)
5 TUBE KIT DIAGRAM (MT31G)

5A TUBE KIT DIAGRAM (MT40G)

REV.
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_(mm Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (MT31G) FIG 1
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 30044 ASSEMBLY, FINAL REF
2 32603 . ASSEMBLY, FRAME 1
(See Sect. 3, Fig. 1 for Details)
3 32653 . ASSEMBLY, SCISSORS 1
(See Sect. 4, Fig. 1 for Details)
4 30890 . BOLT, EAR PIVOT 2
5 61310 . NUT, HEX LOCK 2
6 32642 . ASSEMBLY, PLATFORM 1
(See Sect. 5, Fig. 1 for Details)
7 30890 . BOLT, EAR PIVOT 2
8 61310 . NUT, HEX LOCK - 2
9 32686 . ASSEMBLY, UPPER CONTROL BOX 1
(See Sect. 2, Fig. 2 for Details)
10 60340 . SCREW, CAP (attaching part) 4
11 60313 . NUT, HEX-SELF LOCKING (attaching part) 4
12 130337-75 . CABLE, CONDUCTOR 75 FT
-13 255 . TIE, CABLE AR
-14 256 . TIE, CABLE AR
=15 32684 . SCHEMATIC, HYDRAULIC 1
(See Schematic Section, page 1)
=16 32701 . SCHEMATIC, ELECTRICAL 1
(See Schematic Section, page 3)
-17 32695 . DIAGRAM, HYDRAULIC HOSE KIT 1
{See Sect. 2, Fig. 4 for Details)
-18 32696 . DIAGRAM, TUBE KIT 1
(See Sect. 2, Fig. 5 for Details)
19 80014-06 . ELBOW, UNION 1
20 80031-06 . TEE, UNION 1
21 80042-06 . UNION 4
22 764 . CLAMP 12

REV. - ITEM NOT ILLUSTRATED
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Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (MT31G) FIc. 1
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂﬂg
1234567 ASSY.
23 63651 . RIVET, POP 12
-24 65116 . OIL, HYDRAULIC 10 GAL
25 130927 . CONTAINER, PLASTIC 1
26 16628 . HANDBOOK, SCISSOR 1
27 65842 . CAP, ANTI ROLL 2
28 65867 . CLAMP 2
29 61711 . SCREW, SELF TAPPING 2
-30 16609 . PAINT, BLUE 2 GAL
-31 65368 . PAINT, BLUE 16 02
-32 16608 . PAINT, WHITE 6 GAL
-33 2673 . PAINT, WHITE 16 0z
-34 2996 . OIL, MOTOR .87 GAIl
-35 65114 . GASOLINE 5 GAL
-36 17217 . CATALOG, MARKLIFT PARTS 1

REV.

ITEM NOT ILLUSTRATED
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PARTS

"ﬂm Mark Industries cteT 2
W ILLUSTRATED FINAL ASSEMBLY (MT40G) FIG. 1a
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 30043 ASSEMBLY, FINAL REF
2 32602 . ASSEMBLY, FRAME 1
(See Sect. 3, Fig. 1 for Details)
3 32652 . ASSEMBLY, SCISSORS 1
(See Sect. 4, Fig. 1 for Details)
4 30890 . BOLT, EAR PIVOT 2
5 61310 . NUT, HEX LOCK 2
6 32641 . ASSEMBLY, PLATFORM 1
(See Sect. 5, Fig. 1 for Details)
7 30891 . BOLT, EAR PIVOT 2
8 61310 . NUT, HEX LOCK 2
9 32686 . ASSEMBLY, UPPER CONTROL BOX 1
(See Sect. 5, Fig. 2 for Details)
10 60319 . SCREW, CAP 4
11 60313 . NUT, HEX-SELF LOCKING 4
12 130337-75 . CABLE, CONDUCTOR 75 FT
13 255 . TIE, CABLE AR
14 256 . TIE, CABLE AR
-15 32683 . SCHEMATIC, ELECTRICAL 1
(See Schematic Section, page 2)
-1l6 32684 . SCHEMATIC, HYDRAULIC 1l
(See Schematic Section, page 4)
-17 32695 . DIAGRAM, HYDRAULIC HOSE KIT 1
(See Sect. 2, Fig. 4A for Details)
-18 32696 . DIAGRAM, TUBE KIT 1
(See Sect. 2, Fig. 5A for Details)
19 80014-06 . ELBOW, UNION 1
20 80031-06 . TEE, UNION 1
21 80042-06 . UNION 4
22 764 . CLAMP 12

REV.

- ITEM NOT ILLUSTRATED
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)

”W Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (MT40G) FIG. 1A
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION %&ﬁg
1234567 ASSY.
23 63651 . RIVET, POP 12
-24 65116 . OIL, HYDRAULIC 10 GAL
25 130927 . CONTAINER, PLASTIC 1
26 16628 . HANDBOOK, SCISSOR 1
27 65842 . CAP, ANTI ROLL 2
28 65867 . CLAMP 2
29 61711 . SCREW, SELF TAPPING 2
-30 16609 . PAINT, BLUE 2 GAL
-31 65368 . PAINT, BLUE 16 02
-32 16608 . PAINT, WHITE 6 GAL
-33 2673 . PAINT, WHITE 16 0z
-34 2996 . OIL, MOTOR .87 GAT]
-35 65114 . GASOLINE 5 GAL
-36 17217 . CATALOG, MARKLIFT PARTS 1

REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED TROL BOX FIG. 2
PARTS CATALOG PAGE 2
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PARTS CATALOG PAGE 3
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W’W Mark Industries pen cone SECT. 2
ILLUSTRATED ROL BOX ASSEMBLY Fle. 2
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32686 ASSEMBLY, UPPER CONTROL BOX REF
(See Sect. 2, Fig. 1 or 1A for NHA)
2 70408 . BOX, UPPER CONTROL 1
3 20539 . ASSEMBLY, CONTROLLER HANDLE 1
4 20479 . KNOB, CONTROLLER HANDLE 1
5 60708 . NUT, HEX 1
6 16916 . SPACER, SAFETY LOCK 1
7 16915 . . SPRING, SAFETY LOCK 1
8 20581 . LOCK, SAFETY 1
9 16903 . HANDLE, CONTROLLER 1
10 66223 . "O" RING, HOUSING 1
11 66222 . BUSHING, HOUSING 1
12 16902 . HOUSING, CONTROLLER 1
13 67704 . ASSEMBLY, ELECTRICAL (BOARD ONLY) 1
14 16917 . SPACER, TORSION SPRING 1
15 16904 . SPRING, TORSION 1
16 16906 . GEAR, SELECTOR 1
17 32574 . PLATE, MOUNTING 1
18 61313 . NUT, HEX (self locking) 4
19 . WASHER 4
20 60309 . SCREW, CAP 4
21 2807 . RELIEF, STRAIN 1
22 61115 . NUT, LOCK 1
23 2219 . PLUG 2
24 70391 . RECEPTACLE, G.F. Cl 1
25 70394 . CONNECTOR, TWIST ON 2

REV. - ITEM NOT ILLUSTRATED
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_mﬂm Mark Industries UPPER CONTROL BOX ASSEMBLY SECT. 2
ILLUSTRATED FIG. 2
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION %&%J
1234567 ASSY.

26 70392 . RECEPTACLE, COVER 1

27 63002 . SCREW, MACHINE 2

28 62636 . SCREW, MACHINE | 4

29 61502 . NUT, HEX 4

30 182712 . DECAL, UPPER CONTROL BOX (FRONT COVER) 1

31 20884 . GUARD, SWITCH 3

32 4021 . SWITCH, TOGGLE 1

33 4019 . SWITCH, TOGGLE 1

34 70057 . SWITCH, TOGGLE 1

35 . SCREW 4

36 70232 . WIRE, WHITE (3 FT) AR

37 117-C . CONNECTOR, RING 10

38 256 . CABLE, TIE 5

39 182714 . DECAL, UPPER CONTROL BOX (TOP OF BOX) 1

40 70479 . DIODE 2

REV. - ITEM NOT ILLUSTRATED
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Wm Mark Industries

ILLUSTRATED
PARTS CATALOG

DECAL SET (MT31G)

PARTS

SECT. 2
FIG. 3
PAGE 2

REV.



A PARTS

_mﬂmMmk Industries SECT. 2
ILLUSTRATED DECAL SET (MT31G) FI6. 3
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION qﬂig
1234567 ASSY.
-1 67784 SET, DECAL REF
2 182744 . DECAL, OPERATION INSTRUCTIONS 1
3 130820 . DECAL, OPERATION AND SAFETY HANDBOOK 1
4 2014 . DECAL, CAUTION HIGH VOLTAGE LINES 1
5 182714 . DECAL, UPPER CONTROL BOX (STEER) 1
(See Sect. 2, Fig. 2 for NHA)
6 182712 . DECAL} UPPER CONTROL BOX (DRIVE) 1
(See Sect. 2, Fig. 2 for NHA)
7 . DECAL, 110 VAC 1
8 32369 . DECAL, MT-SERIES 1
9 31109 . DECAL, CAUTION SCISSOR GUARD RAIL , 2
10 2027 . DECAL, LOAD CAPACITY 2000 LBS. 4
11 130596 . DECAL, A PRODUCT OF MARK INDUSTRIES 2
12 2041 . DECAL, DO NOT LIFT 2
13 2016 . DECAL, DO NOT WORK UNDER 1
14 32345 . DECAL, GROUND CONTROL BOX 1
(See Sect. 3, Fig. 22 for NHA)
15 185707 . DECAL, POWER TO PLATFORM 110 VAC 1
(See Sect. 3, Fig. 22 for NHA)
16 2017 . DECAL, HYDRAULIC SYSTEM FLUID 1
17 2019 . DECAL, EMERGENCY LOWERING VALVE 1
18 181731 . DECAL, MT31G 2
19 181728 . DECAL, STRIPE 1
20 130606 . DECAL, FREEWHEELING VALVE 1
21 31260 . DECAL, MARKLIFT 2
22 30520 . PLATE, PATENT NUMBER SCISSORS 1
23 20661 . PLATE, ANSI A92 1
24 20660 . NAMEPLATE, IDENTIFICATION 1

REV. - ITEM NOT ILLUSTRATED



fit

PARTS

W‘mhmm Mark Industries SECT. 2
ILLUSTRATED DECAL SET (MT31lG) FIG. 3
PARTS CATALOG PAGE 4
ITEM PART NUMBER 1234567 DESCRIPTION ﬁgég

25 63653 . RIVET, POP 12

26 2003 . DECAL, BATTERY WATER LEVEL 1

27 2004 . DECAL, VAPOR TANK ONLY 1

28 2020 . DECAL, GASOLINE OR PETROL 2
REV. - ITEM NOT ILLUSTRATED
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P . PARTS
_m’mﬂ Mark Industries SECT. 2
' ILLUSTRATED DECAL SET (MT40G) FIG. 32
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 67705 SET, DECAL REF
2 182744 . DECAL, OPERATION INSTRUCTIONS 1
3 130820 . DECAL, OPERATION AND SAFETY HANDBOOK 1
4 2014 . DECAL, CAUTION HIGH VOLTAGE LINES 1
5 182714 . DECAL, UPPER CONTROL BOX (STEER) 1
(See Sect. 2, Fig. 2 for NHA)
6 182712 . DECAL} UPPER CONTROL BOX (DRIVE) 1l
(See Sect. 2, Fig. 2 for NHA)
7 . DECAL, 110 VAC 1
8 32369 . DECAL, MT-SERIES 1
9 31109 . DECAL, CAUTION SCISSOR GUARD RAIL 2
10 2026 . DECAL, LOAD CAPACITY 1500 LBS. 4
11 130596 . DECAL, A PRODUCT OF MARK INDUSTRIES 2
12 2041 . DECAL, DO NOT LIFT 2
13 2016 . DECAL, DO NOT WORK UNDER 1
14 32345 . DECAL, GROUND CONTROL BOX 1
(See Sect. 3, Fig. 22A for NHA)
15 185707 . DECAL, POWER TO PLATFORM 110 VAC 1
(See Sect. 3, Fig. 22A for NHA)
16 2017 . DECAL, HYDRAULIC SYSTEM FLUID 1
17 2019 . DECAL, EMERGENCY LOWERING VALVE 1
18 181732 . DECAL, MT40G 2
19 181728 . DECAL, STRIPE 1
20 130606 . DECAL, FREEWHEELING VALVE 1
21 31260 . DECAL, MARKLIFT 2
22 30520 . PLATE, PATENT NUMBER SCISSORS 1l
23 20661 . PLATE, ANSI A92 1
24 20660 . NAMEPLATE, IDENTIFICATION 1

REV. - ITEM NOT ILLUSTRATED



o PARTS

_mmmw Mark Industries SECT. 2
: ILLUSTRATED DECAL SET (MT40G) FIG. 32
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
25 63653 . RIVET, POP 12
26 2003 . DECAL, BATTERY WATER LEVEL 1
27 2004 . DECAL, VAPOR TANK ONLY 1
28 2020 . DECAL, GASOLINE OR PETROL 2

REV. - ITEM NOT ILLUSTRATED
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_mmm Mark Industries :QEI? 5
ILLUSTRATED HOSE KIT DIAGRAM (MT31G) FlG. 4
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %ﬂﬂf
1234567 ASSY.
-1 32695 DIAGRAM, HOSE KIT REF
al 13213-08-0240 . HOSE ASSEMBLY ) 1
A2 13213-08-0220 . } 2
A3 13213-10-0304 . 1
A4 13213-10-0342 . 1
AS 13213-08-0440 . 2
A6 13213-06-0770 . . 1
A7 13213-06-0860 . 1
A8 13213-04-0246 . 1
a9 13213-06-0290 . 1
alo | 13213-06-0374 . 1
all 13213-06-0340 . 1
Al2 13213-06-0320 . 1
aAl3 13213-06-1140 . Y KIT "A" 1
Al4 13213-06-1100 . 1
als 13213-08-1080 . 1
alé 13210-08-0330 . 2
al7 13210-08-0350 . 2
Al8 13210-04-0380 . 2
Al9 13210-08-0224 . 1
A20 13210-04-0340 . 2
A2l 13210-08-0520 . 2
A22 13210-04-1190 . 1
A23 | 13213-04-0540 . 1
AZ; 13210-06-0860 . { 2
A25 13210-06-0810 . HOSE ASSEMBLY J 2

REV.

ITEM NOT ILLUSTRATED



i

PARTS

Mark Industries SECT. 2
G
ILLUSTRATED HOSE KIT DIAGRAM (MT31G) FIG. 4
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
A26 13210-06-0500 . HOSE ASSEMBLY | 4
A27 13210-06-0620 . 4
}KIT "A"
A28 13212-08-0900 - . 1
A29 13212-10-0890 . HOSE ASSEMBLY 1
A30 2662 . HOSE GUARD 11 FT
Bl 13213-04-0280 . HOSE ASSEMBLY ) 1
J
B2 13213-08-0134 . ‘ 1
B3 13213-10-0370 . 1
> KIT "B"
B4 13213-10-0350 . 1
B5 13205-12-0150 ] ! 1
B6 13205-12-0170 . HOSE ASSEMBLY 1
cl 13213-08-0200 . HOSE ASSEMBLY ) 1
c2 13213-08-0210 . 1
> KIT "C"
c3 13210-08-0270 . 1
c4 13210-08-0310 . HOSE ASSEMBLY 1

REV.

ITEM NOT ILLUSTRATED
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IIII}III P A R T S

_‘WWW Mark Industries . SECT. 2
ILLUSTRATED OSE KIT DIAGRAM (MT40G) FIG. 4A
PARTS CATALOG _ PAGE 2
ITEM PART NUMBER DESCRIPTION %ﬂﬂg
1234567 ' ASSY.
-1 32695 DIAGRAM, HOSE KIT REF
al 13213-08-0240 . HOSE ASSEMBLY ) 1
A2 | 13213-08-0220 . 1 2
A3 13213-10-0304 . 1
A4 13213-10-0342 . 1
A5 13213-08-0440 . 2
A6 13213-06-0770 . : 1
A7 13213-06-0860 . 1
A8 13213-04-0246 . 1
A9 13213-06-0290 . 1
Al0 13213-06-0374 . ' 1
all 13213-06-0340 . . 1
al2 13213-06-0320 . 1
al3 13213-06-1140 . > KIT "A" 1
al4 13213-06-1100 . 1
als 13213-08-1080 . 1
al6 13210-08-0330 . 2
al7 13210-08-0350 . 2
als 13210-04-0380 . 2
al9 13210-08-0224 . 1
A20 13210-04-0340 . 2
A2l 13210-08-0520 . 2
A22 13210-04-1190 . 1
A23 13213-04-0540 . 1
A24 13210-06-0860 . | 2
A25 13210-06-0810 HOSE ASSEMBLY J 2

REV. - ITEM NOT ILLUSTRATED



. PARTS
Mark Industries SECT. 2
ILLUSTRATED HOSE KIT DIAGRAM (MT40G) Fl6 '4A
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
A26 13210-06-0500 . HOSE ASSEMBLY | 4
A27 13210-06-0620 ) 4
> KIT "A"
A28 13212-08-0900 . 1
A29 13212-10-0890 . HOSE ASSEMBLY 1
230 2662 . HOSE GUARD 11 FT
Bl 13213-04-0280 . HOSE ASSEMBLY ) 1
A
B2 13213-08-0134 ) 1
B3 13213-10-0370 ] 1
> KIT "B"
B4 13213-10-0350 ) 1
B5 13205-12-0150 ; | 1
B6 13205-12-0170 . HOSE ASSEMBLY 1
c1l 13213-08-0200 . HOSE ASSEMBLY ) 1
c2 13213-08-0210 ; : 1
r KIT "C"
c3 13210-08-0270 ) 1
c4 13210-08-0310 . HOSE ASSEMBLY 1
REV. - ITEM NOT ILLUSTRATED
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it

i

PARTS

m Mark Industries SECT. 2
ILLUSTRATED TUBE KIT DIAGRAM (MT31G) FIE ) <
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32696 DIAGRAM, TUBE KIT REF
Al 32696=-Al1 . TUBE ASSEMBLY ) 1
A2 32696-A2 . $ 1
A3 32696-A3 . 1
> KIT "A"
Ad 32696-A4 . 1
A5 32696-A5 . { 1
A6 32696-26 . TUBE ASSEMBLY ) 1
Bl 32696-Bl . TUBE ASSEMBLY ) 1
A
B2 32696-B2 . 1
B3 32696-B3 . 1
B4 32696-B4 . > KIT "B" 1
B5 32696-B5 . 1
B6 32696-B6 . 1 1
B7 32696-B7 . TUBE ASSEMBLY 1
cl 32696-C1 . TUBE ASSEMBLY } 1
c2 32696-C2 . 1
> KIT " Cll
Cc3 32696-C3 . 1
c4 32696-C4 . TUBE ASSEMBLY 1
REV. - ITEM NOT ILLUSTRATED
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o~ PARTS

_WMWMGrk Industries SECT. 2
' ILLUSTRATED TUBE KIT DIAGRAM (MT40G) FIG. SA
PARTS CATALOG . PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 : ASSY.
-1 32696 DIAGRAM, TUBE KIT REF
Al 32696-A1 . TUBE ASSEMBLY | 1
A
A2 32696-A2 ) 1
A3 32696-A3 . 1
r KIT "A"
A4 32696-A4 ) 1
A5 32696-A5 X { 1
A6 32696-A6 . TUBE ASSEMBLY 1
Bl 32696-B1 . TUBE ASSEMBLY ) 1
A
B2 32696-B2 . 1
B3 32696-B3 ) 1
B4 32696-B4 . > KIT "B" 1
BS 32696-B5 ) 1
B6 32696-B6 ) Y 1
B7 32696-B7 . TUBE ASSEMBLY 1
cl 32696-C1 . TUBE ASSEMBLY ) 1
c2 32696-C2 ) 1
; KIT Hcll
c3 32696-C3 ) 1
c4 32696-C4 . TUBE ASSEMBLY | 1

REV. - ITEM NOT ILLUSTRATED



o PARTS

‘—WMW Mark Industries FRAME ASSEMBLIES (MT31G & MT40G) SECT.
: ILLUSTRATED - 3
PARTS CATALOG
SECTION 3 CONTAINS:
FIG. NO. TITLE
1 FRAME ASSEMBLY (MT31G)
(1A FRAME ASSEMBLY (MT40G) |
2 TIRE AMD WHEEL ASSEMBLY (R.H.)
3 TIRE AND WHEEL ASSEMBLY (L.H.)
4 REAR DRIVE MOTOR ASSEMBLY
5 FUEL TANK ASSEMBLY
6 STEERING CYLINDER ASSEMBLY
7 TIE ROD ASSEMBLY
8 DRIVE MOTOR AND BRAKE ASSEMBLY
9 MULTIPLE DISC BRAKE (BEFORE FEB. 1989)
9A MULTIPLE DISC BRAKE (AFTER FEB. 1989)
10 DRIVE MOTOR (STEER) (BEFORE FEB. 1989)
10A DRIVE MOTOR (STEER) (AFTER FEB. 1989)
[11 HYDRAULIC OUTRIGGER ASSEMBLY |
12 HYDRAULIC OUTRIGGER ASSEMBLY
13 HYDRAULIC OUTRIGGER CYLINDER ASSEMBLY
14 OUTRIGGER CHECK VALVE
15 DRIVE AND BRAKE VALVE ASSEMBLY
l6 FLOW DIVIDER ASSEMBLY

REY.
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'} Mark Industries

ILLUSTRATED
PARTS CATALOG

FRAME ASSEMBLIES (MT31G & MT40G)

PARTS
SECT.

SECTION 3 CONTAINS: (CONT'D)
FIG. NO. TITLE
|17 ENGINE AND PUMP ASSEMBLY |
17a ENGINE AND PUMP ASSEMBLY (Throttle Assembly Only)
(BEFORE DEC. 1988)
178 ENGINE AND PUMP ASSEMBLY (Throttle Assembly Only)
(AFTER DEC. 1988 - BEFORE SEPT. 1989)
[18 DOUBLE GEAR PUMP ASSEMBLY |
19 HYDRAULIC TANK ASSEMBLY (MT31G)
19a HYDRAULIC TANK ASSEMBLY (MT40G)
20 HOUSING TANK SUB-ASSEMBLY
[21 DRIVE BLOCK ASSEMBLY |
| 22 GROUND CONTROL BOX ASSEMBLY (MT31G)|
| 22A GROUND CONTROL BOX ASSEMBLY (MT40G)|
[23 VALVE PACKAGE ASSEMBLY |
(24 LOWERING PACKAGE ASSEMBLY |

REY.
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—mﬂmw Mark Industries

PARTS

SECT. 3
TLLUSTRATED FRAME ASSEMBLY (MT31G) FIG. 1
PARTS CATALOG PAGE 1

REY.



il PARTS

_WM Mark Industries FRAME ASSEMBLY (MT31G) SECT. 3
ILLUSTRATED A FIG. 1
PARTS CATALOG PAGE 2
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[
_@mMmk Industries FRAME ASSEMBLY (MT31C) SECT. 3
ILLUSTRATED RAM FIG. 1
PARTS CATALOG PAGE 3
22 ref
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m(m’mm Mark Industries PARTS

FRAME ASSEMBLY (MT31G) SECT. 3
ILLUSTRATED

FIG. 1
PARTS CATALOG DAGE 4
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m’@mMark Industries FRAME ASSEMBLY (MT31G) SECT. 3
ILLUSTRATED - FIG. 1
PARTS CATALOG PAGE 5
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SECT. 3
FIG. 1
PAGE 7
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PARTS

Mark Industries SECT. 3
Y 1
ILLUSTRATED FRAME ASSEMBLY (MT31G) FIG. 1
PARTS CATALOG PAGE 9
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32603 ASSEMBLY, FRAME REF
(See Sect. 2, Fig. 1 for NHA)
2 32601 . WELDMENT, FRAME 1
3 32259 . ASSEMBLY, TIRE AND WHEEL (R.H.) 2
(See Sect. 3, Fig. 2 for Details)
4 32166 . ASSEMBLY, TIRE AND WHEEL (L.H.) 2
(See Sect. 3, Fig. 3 for Details)
5 32272 . ASSEMBLY, REAR DRIVE MOTOR 2
(See Sect. 3, Fig. 4 for Details)
6 60521 . SCREW, CaAP 8
7 63327 . WASHER, LOCK 8
8 32167 . HUB, DRIVE 2
9 65156 . NUT, WHEEL 12
10 486-C . TANK, LPG 1
11 60324 . SCREW, CAP 4
12 63402 . WASHER, FLAT 4
13 160 . FILTER, FUEL 1l
14 160-B . HOSE, FUEL (12 FT) AR
15 30285 . ASSEMBLY, FUEL TANK 1
(See Sect. 3, Fig. 5 for Details)
16 60309 . SCREW, CaP 4
17 63401 . WASHER, FLAT 4
18 63301 . WASHER, LOCK 4
19 60701 . NUT, HEX 4
20 4030 . BATTERY (12 VOLT, 95 AMP) 1
(See Vendor for more Information)
21 31238-L . KIT, BATTERY CABLE 1
22 782 . BOX, BATTERY 1
23 16935 .. BELT 1

REV.

- ITEM NOT ILLUSTRATED



- PARTS

0 Rm Mark Industries SECT. 3
ILLUSTRATED FRAME ASSEMBLY (MT31G) Fle. 1
PARTS CATALOG PAGE 10
ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
24 60309 . SCREW, CAP 4
25 63401 : . WASHER, FLAT 4
26 63301 . WASHER, LOCK 4
27 60701 . NUT, HEX 4
28 32194 . ARM, STEERING (L.H.) 1
29 60370 . SCREW, CAP 4
30 32222 . BRACKET, STEERING CYLINDER l
31 60370 . SCREW, CAP 4
32 32246 . ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 6 for Details)
33 60353 . SCREW, CAP 2
34 63301 . WASHER, LOCK 2
35 20252 . PIN, STEERING 2
36 32170 . ARM, STEERING (R.H.) 1
37 60370 . SCREW, CAP 4
38 32648 . ASSEMBLY, TIE ROD 1l
(See Sect. 3, Fig. 7 for Details)
39 70173 . SWITCH, LIMIT 2
40 62708 . SCREW, MACHINE 4
41 70032 . LEVER, OPERATING 2
42 2806 . RELIEF, STRAIN 2
43 2808 . NUT, LOCK 2
44 764 . CLAMP, RUBBER 1
45 63654 . RIVET, POP 1
46 32250 . ASSEMBLY, MOTOR AND BRAKE (STEER) 2
(See Sect. 3, Fig. 8 for Details)
47 60322 . SCREW, CAP 4

REV. - ITEM NOT ILLUSTRATED



= PARTS
m Mark Industries SECT. 3
ILLUSTRATED FRAME ASSEMBLY (MT31G) FIG 1
PARTS CATALOG PAGE 11
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
48 63302 . WASHER, LOCK 4
49 32748 . WELDMENT, KING PIN 4
50 32167 . HUB, DRIVE 2
51 65156 . NUT, WHEEL 12
52 30915 . ASSEMBLY, HYDRAULIC OUTRIGGER 1
(OPTIONAL ITEM ON MT31G)
|(See Sect. 3, Fig. 11 for Details)|
53 29-B . PIN 1
54 63654 . RIVET, POP 1
55 721 . PIN, COTTER 1
56 30910 . ASSEMBLY, HYDRAULIC OUTRIGGER 3
(OPTIONAL ITEM ON MT31G)
[ (See Sect. 3, Fig. 12 for Details)|
57 29-B . PIN 3
58 63654 . RIVET, POP 3
59 721 . PIN, COTTER 3
60 80011-~05 . UNION, ELBOW BULKHEAD 4
61 32697 . ASSEMBLY, CHECK VALVE 1
(See Sect. 3, Fig. 14 for Details)
62 60354 . SCREW, CAP 2
63 63319 . WASHER, LOCK 2
64 63403 . WASHER, FLAT 2
65 32274 . ASSEMBLY, DRIVE AND BRAKE VALVE 1
(See Sect. 3, Fig. 15 for Details)
66 60361 . SCREW, CAP 2
67 63319 . WASHER, LOCK 2
68 60703 . NUT, HEX 2
69 80035-06 . TEE, BULKHEAD 2
70 60309 . SCREW, CAP ) 4

REV. - ITEM NOT ILLUSTRATED



it P A RT S

_,ﬁmw Mark Industries SECT. 3
ILLUSTRATED FRAME ASSEMBLY (MT31G) FIe. 1
PARTS CATALOG PAGE 12
ITEM PART NUMBER DESCRIPTION %Hﬁg
1234567 ASSY.
71 63301 . WASHER, LOCK 4
72 32273 . ASSEMBLY, FLOW DIVIDER 2
(See Sect. 3, Fig. 16 for Details)
73 60319 . SCREW, CAP 4
74 63301 . WASHER, LOCK 4
75 80011-06 . UNION, ELBOW BULKHEAD 4
76 80045-03 . UNION, BULKHEAD 2
77 80032-05 . TEE, BULKHEAD 2
78 80045-05 . UNION, BULKHEAD 2
79 80031-05 . TEE, UNION 2
80 32720 . ASSEMBLY, ENGINE AND PUMP l
(See Sect. 3, Fig. 17 for Details)
81 60308 . SCREW, CAP 4
82 63305 . WASHER, LOCK 4
83 60705 . NUT, HEX 4
84 65772 . MUFFLER 1
85 32515 . SPOUT, TAIL 1
86 65791 . CLAMP, MUFFLER 2
87 65885 . CONNECTOR, EXHAUST ' 1
88 81245 . HOSE, SUCTION 1
89 55 . CLAMP, HOSE 2
90 32738 . ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 3, Fig. 19 for Details)
91 60309 . SCREW, CAP 4
92 63401 . WASHER, FLAT 4
93 63301 . WASHER, LOCK 4
94 60701 . NUT, HEX 4

REV. _ - ITEM NOT ILLUSTRATED
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L P A R T S

Wm Mark Industries SECT. 3
! ILLUSTRATED FRAME ASSEMBLY (MT40G) FIG. 1A
PARTS CATALOG PAGE 9
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32602 ASSEMBLY, FRAME REF
(See Sect. 2, Fig. 1A for NHA)
2 32600 . WELDMENT, FRAME 1l
3 32259 . ASSEMBLY, TIRE AND WHEEL (R.H.) 2
(See Sect. 3, Fig. 2 for Details)
4 32166 . ASSEMBLY, TIRE AND WHEEL (L.H.) 2
(See Sect. 3, Fig. 3 for Details)
5 32272 . ASSEMBLY, REAR DRIVE MOTOR 2
(See Sect. 3, Fig. 4 for Details)
6 60521 . SCREW, CAP 8
7 63327 . WASHER, LOCK 8
8 32167 . HUB, DRIVE 2
9 65156 . NUT, WHEEL 12
10 486-C . TANK, LPG 1
11 60324 . SCREW, CAP 4
12 63402 . WASHER, FLAT 4
13 160 . FILTER, FUEL 1
14 l60-B . HOSE, FUEL (12 FT) AR
15 30285 . ASSEMBLY, FUEL TANK 1
(See Sect. 3, Fig. 5 for Details)
lée 60309 . SCREW, CAP 4
17 63401 . WASHER, FLAT 4
18 63301 . WASHER, LOCK 4
19 60701 . NUT, HEX 4
20 4030 . BATTERY (12 VOLT, 95 AMP) 1
(See Vendor for more Information)
21 31238-L . KIT, BATTERY CABLE 1
22 782 . BOX, BATTERY 1
23 16935 .. BELT 1

REV. - ITEM NOT ILLUSTRATED



V“ﬂl"l P A R T S

m‘ﬂm Mark Industries SECT. 3
ILLUSTRATED FRAME ASSEMBLY (MT40G) FlG. 1A
PARTS CATALOG PAGE 10
ITEM PART NUMBER DESCRIPTION qﬂig
1234567 ASSY.
24 60309 . SCREW, CAP 4
25 63401 . WASHER, FLAT 4
26 63301 . WASHER, LOCK 4
27 60701 . NUT, HEX 4
28 32194 . ARM, STEERING (L.H.) 1
29 60370 . SCREW, CAP _ 4
30 32222 | . BRACKET, STEERING CYLINDER 1
31 60370 . SCREW, CAP 4
32 32246 . ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 6 for Details)
33 60353 . SCREW, CAP 2
34 63301 . WASHER, LOCK 2
35 20252 . PIN, STEERING 2
36 32170 . ARM, STEERING (R.H.) 1
37 60370 . SCREW, CAP 4
38 32648 . ASSEMBLY, TIE ROD 1l
(See Sect. 3, Fig. 7 for Details)
39 70173 . SWITCH, LIMIT 3
40 62708 . SCREW, MACHINE 6
41 70032 . LEVER, OPERATING 3
42 2806 . RELIEF, STRAIN 3
43 2808 . NUT, LOCK 3
44 764 . CLAMP, RUBBER 2
45 63654 . RIVET, POP 2
46 32250 . ASSEMBLY, MOTOR AND BRAKE (STEER) 2
(See Sect. 3, Fig. 8 for Details)
47 60322 . SCREW, CAP 4

REV. - ITEM NOT ILLUSTRATED



~ PARTS

_Wm Mark Industries . SECT. 3
ILLUSTRATED ASSEMBLY (MT40G) FIG. 1A
PARTS CATALOG PAGE 11
ITEM PART NUMBER | DESCRIPTION qﬂﬁg
1234567 ASSY.
48 63302 . WASHER, LOCK 4
49 32748 . WELDMENT, KING PIN 4
50 32167 . HUB, DRIVE 2
51 65156 . NUT, WHEEL 12
52 30915 . ASSEMBLY, HYDRAULIC OUTRIGGER 1
(See Sect. 3, Fig. 11 for Details)
53 29-B . PIN 1
54 63654 . RIVET, POP 1
55 721 . PIN, COTTER 1
56 30910 . ASSEMBLY, HYDRAULIC OUTRIGGER 3
57 29-B . PIN 3
58 63654 . RIVET, POP 3
59 721 . PIN, COTTER 3
60 80011-05 . UNION, ELBOW BULKHEAD A 4
61 32697 . ASSEMBLY, CHECK VALVE 1
(See Sect. 3, Fig. 14 for Details)
62 60354 . SCREW, CAP 2
63 63319 . WASHER, LOCK 2
64 63403 . WASHER, FLAT 2
65 32274 . ASSEMBLY, DRIVE AND BRAKE VALVE 1
(See Sect. 3, Fig. 15 for Details)
66 60361 . SCREW, CAP 2
67 63319 . WASHER, LOCK 2
68 60703 . NUT, HEX 2
69 80035-06 . TEE, BULKHEAD 2
70 60309 . SCREW, CAP | 4
71 63301 . WASHER, LOCK 4

REV. - ITEM NOT ILLUSTRATED



it P A R T S

"WNW Mark Industries SECT. 3

ILLUSTRATED FRAME ASSEMBLY (MT40G) FIG. 1A

PARTS CATALOG PAGE 12

ITEM PART NUMBER DESCRIPTION %ﬂﬁ:

1234567 ASSY.

72 32273 . ASSEMBLY, FLOW DIVIDER 2
(See Sect. 3, Fig. 16 for Details)
73 60319 ' . SCREW, CAP 4
74 63301 . WASHER, LOCK 4
75 80011-06 . UNION, ELBOW BULKHEAD 4
76 80045-03 . UNION, BULKHEAD 2
77 80032-05 . TEE, BULKHEAD 2
78 80045-05 . UNION, BULKHEAD , 2
79 80031-05 . TEE, UNION 2
80 32720 . &S 1
81 60308 . SCREW, CAP 4
82 63305 . WASHER, LOCK 4
83 60705 . NUT, HEX 4
84 65772 . MUFFLER 1
85 32515 . SPOUT, TAIL 1
86 65791 . CLAMP, MUFFLER 2
87 65885 . CONNECTOR, EXHAUST 1
88 81245 . HOSE, SUCTION 1
89 55 . CLAMP, HOSE 2
90 32738 . ASSEMBLY, HYDRAULIC TANK 1
e Sect. 3, Fig., 1 for Details

91 60309 . SCREW, CAP 4
92 63401 . WASHER, FLAT 4
93 63301 . WASHER, LOCK 4
94 60701 . NUT, HEX 4

REV. - ITEM NOT ILLUSTRATED



PARTS

m Mark Industries SECT. 3
ILLUSTRATED TIRE AND WHEEL ASSEMBLY (R.H.) FIG. 2
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
-1 32259 ASSEMBLY, TIRE AND WHEEL (R.H.) REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 32157 . WHEEL 1
3 30526 . TIRE 1
4 2252 . STEM, VALVE 1

REV.



PARTS

_W‘m Mark Industries SECT. 3
ILLUSTRATED TIRE AND WHEEL ASSEMBLY (L.H.) FIG. 3
PARTS CATALOG PAGE 1
e ———
/

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 32166 ASSEMBLY, TIRE AND WHEEL (L.H.) REF

(See Sect. 3, Fig. 1 or 1A for NHA)

2 32157 . WHEEL 1

3 30526 . TIRE 1

4 2252 _ . STEM, VALVE 1

REY.
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—me Mark Industries SECT. 3
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PARTS CATALOG PAGE 1
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PARTS

mlw Mark Industries SECT. 3
ILLUSTRATED REAR DRIVE MOTOR ASSEMBLY Flo. 4
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 32272 ASSEMBLY, REAR DRIVE MOTOR REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 81113 . MOTOR, DRIVE 1
3 .. HOUSING 1
4 ... WASHER, THRUST 2
5 ... BEARING, THRUST 1
6 ... BEARING 2
7 ... BEARING, THRUST 1
-8 66162 .. KIT, SEAL 1
9 ... SEAL 1
10 ... RING, RETAINER 1
11 ... WASHER, BACK-UP 1
12 ... WASHER 1
13 ... SEAL, SHAFT 1
14 ... RING, SEAL 4
15 ... RING, SEAL (COMMUTATOR) 1
16 67980 .. SHAFT, COUPLING 1
17 .. KEY 1
18 .. NUT, CASTLE 1
19 .. PIN, COTTER 1
20 67979 .. LINK, DRIVE 1
21 .. PLATE, WEAR 1
-22 .. SET, ROTOR (MATCHED SET) 1
23 ... ROTOR 1
24 ... VANE 7
25 ... STATOR 1
26 .. PLATE, MANIFOLD 1

REV.

ITEM NOT ILLUSTRATED



PARTS

Hﬂﬂ Mark Industries SECT. 3
ILLUSTRATED REAR DRIVE MOTOR ASSEMBLY Fle. 4
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY.

27 .. MANIFOLD 1l

-28 .. SET, COMMUTATOR 1

29 ««. COMMUTATOR 1

30 «+. RING, COMMUTATOR 1

31 .. SLEEVE 1

32 .. COVER, END 1

33 .. BOLT, SPECIAL 7

34 80012-13 . ELBOW, STRAIGHT THREAD 2

REV. - ITEM NOT ILLUSTRATED
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’mﬂ”"mm MatkIndustries FUEL TANK ASSEMBLY SECT. 3
ILLUSTRATED FIG. 5
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁ;
1234567 ASSY.
-1 30285 ASSEMBLY, FUEL TANK REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 32538 . WELDMENT, TANK 1
3 3005 . ASSEMBLY, BREATHER CAP 1
-4 .. FILTER, ELEMENT 1
5 3017 . GAUGE, LIQUID LEVEL 1
6 61729 . SCREW | 5
7 37112 . BAR CHANNEL 2
8 80001-04 . CONNECTOR, MALE 1
9 12000 . VALVE, NEEDLE 1
10 80021-03 . ELBOW, STREET 1
11 54807 . COUPLING HALF 1
12 . 54806 . COUPLING HALF 1
13 3027 . PLUG, MAGNETIC DRAIN 1
14 37110 . BAR ANGLE 2
15 37111 . BAR ANGLE 2

REV. - ITEM NOT ILLUSTRATED
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—@m Mark Industries STEERING CYLINDER ASSEMBLY SECT. 3
ILLUSTRATED FIG. 6
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fmm P A R T S

_mﬂww Mark Industries SECT. 3
ILLUSTRATED STEERING CYLINDER ASSEMBLY FlG. 6
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32246 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 32223 . CYLINDER, STEERING 1
3 67238 . ROD, CHROME PLATED ASSEMBLY 1
4 . NUT, LOCK 1
5 81149 . ADAPTER (SAE O-RING) 2
-6 66861 .. KIT, SEAL 1
7 ... WASHER, BACKUP 1
8 ... "O" RING 1
9 ... "O" RING 1
10 67195 ... GLAND, HEAD 1
11 ... "O" RING 1
12 ... "O" RING 1
13 67194 ... PISTON 1

REV. - ITEM NOT ILLUSTRATED



PARTS

Mark Industries SECT. 3
TIE ROD ASSEMBLY
ILLUSTRATED FIG. 7
PARTS CATALOG PAGE 1
ref
UNIT
ITEM PART NUMBER ' DESCRIPTION PER
1234567 ASSY
-1 32648 ASSEMBLY, TIE ROD REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 32647 . TIE ROD 1
3 66037 . TIE ROD END 2
4 32212 . TURN BUCKLE 2
5 66239 . CLAMP 4
6 60415 . SCREW, CAP 4
7 63303 . WASHER, LOCK 4
8 60803 . NUT, HEX 4

REY.



- PARTS
mm Mark Industries SECT. 3
ILLUSTRATED DRIVE MOTOR & BRAKE ASSEMBLY FIG. 8
PARTS CATALOG PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32250 ASSEMBLY, DRIVE MOTOR & BRAKE REF
(See Sect. 3, Fig. 1 thru 1A for NHA)
2 81116 . BRAKE, MULTIPLE DISC (BEFORE FEB. 1989) 1
(See Sect. 3, Fig. 9 for Details)
2 81289 . BRAKE, MULTIPLE DISC (AFTER FEB. 1989) 1
(See Sect. 3, Fig. 9A for Details)
3 80012-03 . ELBOW, STRAIGHT THREAD 1
4 67638 . BUSHING 2
5 81114 . MOTOR, DRIVE (STEER) (BEFORE FEB. 1989) 1l
(See Sect. 3, Fig. 10 for Details)
5 81271 . MOTOR, DRIVE (STEER) (AFTER FEB. 1989) 1
(See Sect. 3, Fig. 1l0A for Details)
6 80004-13 . CONNECTOR, STRAIGHT THREAD 2
7 60622 . SCREW, CAP 4
8 63327 . WASHER, LOCK 4

REY.
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. PARTS
—-mm)m Mark Industries MULTIPLE DISC BRAKE SECT. 3
ILLUSTRATED (BEFORE FEB. 1989) FIG. 9
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %&%J
1234567 ASSY.
-1 81116 BRAKE, MULTIPLE DISC REF
(See Sect. 3, Fig. 8 for NHAa)
2 . HOUSING, TRUNNION 1
3 . ASSEMBLY, SPLINE SHAFT 1
4 . KEY 1
5 . NUT, CASTLE 1
-6 67659 . KIT, BEARING 1
7 .. BEARING, NEEDLE 1
8 .. SEAL* 1
9 .. SEAL* 1
10 .. O-RING** 1
11 .. WASHER, SEALING** 10
12 .. BEARING 1
13 . RING, RETAINING 1
14 . RING, RETAINING 1
15 . BOLT, SHOULDER (TENSION PIN) 4
-16 67646 . KIT, LINING 1
17 .. DISC, PRIMARY 1
18 .. DISC, ROTOR 8
19 .. DISC, STATOR 7
10 .. O-RING** 1
11 .. WASHER, SEALING** 1
20 . PLATE, SPRING 1
21 . SCREW, CAP (ASSEMBLY BOLT) 10
22 . WASHER, FLAT 10
NOTE:
*COMES IN BEARING KIT & SEAL KIT
**COMES WITH ALL KITS

REV. - ITEM NOT ILLUSTRATED



e PARTS

":‘]'S\ -

—MWMGIR Industries MULTIPLE DISC BRAKE SECT. 3
ILLUSTRATED (BEFORE FEB. 1989) FIG. 9
PARTS CATALOG PAGE 3
UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

23 . PLATE, PRESSURE 1

-24 67653 . KIT, SPRING 1

25 .. SPRING - RED 10

10 .. O-RING** 1

11 .. WASHER, SEALING** 10

26 . PISTON 1

-27 66971 . KIT, SEAL 1

28 .. RING, BACK-UP (I.D.) 1

29 .. O-RING (I.D.) 1

30 .. RING, BACK-UP (0.D.) 1

31 .. O-RING (0.D.) 1

8 .. SEAL* 1

9 .. SEAL* 1

10 .. O-RING** 1

11 .. WASHER, SEALING** 10

NOTE:
*COMES IN BEARING KIT & SEAL KIT
**COMES WITH ALL KITS

REV. - ITEM NOT ILLUSTRATED
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_Wm Mark Industries MULTIPLE DISC BRAKE SECT. 3
ILLUSTRATED (AFTER FEB. 1989) FIG.9A
PARTS CATALOG PAGE 1
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PARTS

—mﬂm{m Mark Industries MULTIPLE DISC BRAKE SECT. 3
ILLUSTRATED (AFTER FEB. 1989) FIG. 9A
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 81289 BRAKE, MULTIPLE DISC REF
(See Sect. 3, Fig. 8 for NHA)
2 . HOUSING, TRUNNION 1
3 . ASSEMBLY, SPLINE SHAFT 1
4 . KEY 1
5 . NUT, CASTLE 1
-6 67659 . KIT, BEARING 1
7 .. BEARING, NEEDLE 1
8 .. SEAL* 1
9 .. SEAL* 1
10 .. O-RING** 1
11 .. WASHER, SEALING** 10
12 .. BEARING 1
13 . RING, RETAINING 1
14 . RING, RETAINING 1
15 . BOLT, SHOULDER (TENSION PIN) 4
-16 67646 . KIT, LINING 1
17 .. DISC, PRIMARY 1
18 .. DISC, ROTOR 8
19 .. DISC, STATOR 7
10 .. O-RING** 1
11 .. WASHER, SEALING** 1
20 . PLATE, SPRING 1
21 . SCREW, CAP (ASSEMBLY BOLT) 10
22 . WASHER, FLAT 10
NOTE:
*COMES IN BEARING KIT & SEAL KIT
**COMES WITH ALL KITS
REV. - ITEM NOT ILLUSTRATED



= PARTS

'm]m Mark Industries MULTIPLE DISC BRAKE SECT. 3
ILLUSTRATED (AFTER FEB. 1989) FIG. 9A
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION %ﬂig
1234567 ASSY.
23 . PLATE, PRESSURE 1
-24 67653 . KIT, SPRING 1l
25 .. SPRING - RED 10
10 .. O-RING** 1
11 .. WASHER, SEALING** 10
26 . PISTON 1
=27 66971 . KIT, SEAL 1
28 .. RING, BACK-UP (I.D.) 1
29 .. O-RING (I.D.) 1
30 .. RING, BACK-UP (0.D.) 1
31 .. O-RING (0.D.) 1
8 .. SEAL* 1
9 .. SEAL* 1
10 .. O-RING** 1
11 .. WASHER, SEALING** 10
32 . FPITTING 1
NOTE:
*COMES IN BEARING KIT & SEAL KIT
**COMES WITH ALL KITS

REV. - ITEM NOT ILLUSTRATED
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—mrﬂﬂ)ﬂﬂll Mark Industries DRIVE MOTOR (STEER) SECT. 3
ILLUSTRATED (BEFORE FEB. 1989) FIG. 10

PARTS CATALOG PAGE 1
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1 PARTS
_WW’MGII{ Industries DRIVE MOTOR (STEER) SECT. 3
ILLUSTRATED (BEFORE FEB. 1989) FIG. 10
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %#ﬁg
: 1234567 ASSY.
-1 81114 MOTOR, DRIVE (STEER) REF
(See Sect. 3, Fig. 8 for NHA)
2 . HOUSING 1
3 .. WASHER, THRUST 2
4 .. BEARING, THRUST 1
5 .. BEARING 1
6 .. BEARING 1
i | .. BEARING, THRUST 1
-8 3036-A . KIT, SEAL 1
9 .. SEAL 5
10 . .. RING, RETAINING 1
11 .. WASHER, BACK-UP 1
12 .. WASHER 1
13 .. SEAL 1
14 .. RING, SEAL 4
15 .. RING, SEAL 1
16 . SHAFT, COUPLING 1
17 . WASHER 1
18 ' . WASHER, LOCK 1
19 . BOLT 1
20 67979 . LINK, DRIVE 1
21 . PLATE, WEAR 1
-22 . SET, ROTOR (MATCHED SET) 1
23 .. VANE 7
24 .. ROTOR 1
25 .. STATOR 1

REV. - ITEM NOT ILLUSTRATED



= PARTS

_WWWWMark Industries DRIVE MOTOR (STEER) SECT. 3
ILLUSTRATED (BEFORE FEB. 1989) FIG. 10
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
26 . PLATE, MANIFOLD 1
27 . MANIFOLD 1
-28 . SET, COMMUTATOR (MATCHED SET) 1
29 .. COMMUTATOR 1
30 .. RING, COMMUTATOR 1
31 . SLEEVE 1
32 . COVER, END 1
33 . BOLT, SPECIAL 7

REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED (AFTER FEB. 1989) FIGLOA

PARTS CATALOG

PAGE 1

REY.



= PARTS

_W}W}Mark Industries RTVE MOTOR (STEEM et 3
ILLUSTRATED (AFTER FEB. 1989) FIG.10A
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 81271 MOTOR, DRIVE (STEER) REF
(See Sect. 3, Fig. 8 for NHA)
2 . HOUSING , 1
3 .. BEARING/BUSHING, OUTER 1
4 .. WASHER, THRUST 2
5 .. BEARING, THRUST 1
6 .. BEARING/BUSHING, INNER 1
-7 67689 . KIT, SEAL 1
8 .. SEAL, DIRT & WATER 1
9 .. RING, SEAL 5
10 .. WASHER, BACK-UP 1
11 .. WASHER, BACK-UP 1
12 .. SEAL 1
13 .. RING, COMMUTATOR SEAL 1
14 67702 . SHAFT, COUPLING 1
15 . WASHER 1
16 . WASHER, LOCK 1
17 . BOLT 1
18 ' . BEARING, THRUST 1
19 67696 . LINK, DRIVE 1
20 . PLATE, WEAR 1
-21 . SET, ROTOR (MATCHED) 1
22 .. STATOR (HALF) 2
23 .. VANE 14
24 .. ROTOR 1
25 . MANIFOLD 1

REV. - ITEM NOT ILLUSTRATED



e PARTS

—mmm Mark Industries DRIVE MOTOR (STEER) SECT. 3
ILLUSTRATED (AFTER FEB. 1989) FIG.10A
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-26 . ASSEMBLY, COMMUTATOR 1
27 .. COMMUTATOR 1
28 .. RING, COMMUTATOR 1
29 . COVER, END 1
30 . BOLT, SPECIAL 7

REV. - ITEM NOT ILLUSTRATED
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mMark Industries SECT. 3
ILLUSTRATED HYDRAULIC OUTRIGGER ASSEMBLY FlG. 11
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %Hﬁg
1234567 ASSY.
-1 30915 ASSEMBLY, HYDRAULIC OUTRIGGER REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 30919 WELDMENT, HYDRAULIC OUTRIGGER 1
3 30917 TUBE, SLIDING 1
4 30908 CYLINDER, HYDRAULIC OUTRIGGER 1
| (See Sect. 3, Fig. 13 for Details)|
5 2592 CONNECTOR, ORIFICED LONG MALE 1
6 30902 PIN, UPPER 1
7 16220 PIN, ROLL 2
8 2487 CONNECTOR, LONG MALE 1
9 30903 SUPPORT, SLIDING TUBE 1
10 30904 PIN, LOWER 1
11 16220 PIN, ROLL 2
12 30901 BRACKET, SWITCH 1
13 60309 SCREW, CAP 2
14 63301 WASHER, LOCK 2
15 60701 NUT, HEX 2
16 4011 SWITCH, PUSH BUTTON 1
17 4012 SWITCH, PUSH BUTTON 1
18 30900 CAP, END 1
19 60309 SCREW, CAP 2

REV.

- ITEM NOT ILLUSTRATED



_WWWW Mark Industries

ILLUSTRATED
PARTS CATALOG

HYDRAULIC OUTRIGGER ASSEMBLY

PARTS

SECT. 3
FIG.12
PAGE 1

REY.



_WWMGII( Industries SECT. 3
ILLUSTRATED HYDRAULIC OUTRIGGER ASSEMBLY FIG. 12
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 30910 ASSEMBLY, HYDRAULIC OUTRIGGER REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 30911 . WELDMENT, HYDRAULIC OUTRIGGER 1l
3 2487 . CONNECTOR, LONG MALE 2
4 30903 . SUPPORT, SLIDING TUBE 1
5 30904 . PIN, LOWER 1l
6 16220 . PIN, ROLL 2
7 30748 . TUBE, SLIDING 1
8 30908 . CYLINDER, HYDRAULIC OUTRIGGER 1
[(See Sect. 3, Fig. 13 for Details)
9 30902 . PIN, UPPER 1
10 16220 . PIN, ROLL 2

REV. - ITEM NOT ILLUSTRATED
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_me“ Mark Industries SECT. 3
ILLUSTRATED HYDRAULIC OUTRIGGER CYLINDER ASSEMBLY FIG. 13
PARTS CATALOG PAGE 1
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s PARTS

-”(Wm Mark Industries SECT. 3
ILLUSTRATED HYDRAULIC OUTRIGGER CYLINDER ASSEMBLY Flc. 13
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
} 1234567 ASSY.
-1 30908 ASSEMBLY, HYDRAULIC OUTRIGGER CYLINDER REF
(See Sect. 3, Fig. 11 or 12 for NHA)
2 . BODY (BARREL) 1
3 . NUT, PISTON 1
4 . PISTON 1
5 . GLAND (HEAD) 1
6 . ROD 1
-7 244-p . KIT, SEAL 1
8 .. O-RING 1
9 .. O-RING (PISTON) 1
10 .. RING, BACK-UP (PISTON) 1
11 .. O-RING (GLAND) 1
12 .. O-RING 1
13 .. RING, BACK-UP 1
14 .. RING, RETAINING (LARGE) 1
15 .. RING, RETAINING (SMALL) 1
16 .. WIPER, ROD 1

REV. - ITEM NOT ILLUSTRATED



o~ PARTS
_mmm Mark Industries SECT. 3
ILLUSTRATED OUTRIGGER CHECK VALVE FIG. 14
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32697 ASSEMBLY, OUTRIGGER CHECK VALVE REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 20351 " . VALVE, CHECK 1
3 80033-08 . TEE, MALE RUN 2
4 80012-08 . ELBOW, STRAIGHT THREAD 2
REV.




_ Wmm Mark Industries

PARTS
SECT. 3
ILLUSTRATED DRIVE AND BRAKE VALVE ASSEMBLY FIG. 15
PARTS CATALOG PAGE 1

REY.



Mark Industries

i

PARTS

SECT. 3
ILLUSTRATED DRIVE AND BRAKE VALVE ASSEMBLY FIG. 15
PARTS CATALOG PAGE 2
Mz M M3 M4
|
!
P———] l i—-———
|
N *__1 L...{ '
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20050 ~
PS1 ~ - 2050
b ~
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] Vi -Tqé
c 1B
SCHEMATIC
UNIT
ITEM PART NUMBER , DESCRIPTION PER
1234567 ASSY.
-1 32274 ASSEMBLY, DRIVE AND BRAKE VALVE REF
(See Sect. 3, Fig. 1 or 1A for NHA)
2 21214 . VALVE, DRIVE/BRAKE 1
3 80004-11 . CONNECTOR, STRAIGHT THREAD 4
(M1, M2, M3, M4)
4 80004-16 . CONNECTOR, STRAIGHT THREAD (V1, V2) 2
5 80012-05 . ELBOW, STRAIGHT THREAD 1
6 80048-03 . PLUG, HOLLOW HEX 1

REY.



PARTS

Mark Industries SECT. 3
PARTS CATALOG PAGE 1
)
3
<3
2
4 —
S,
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Zl3
3

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 32273 ASSEMBLY, FLOW DIVIDER " REF

(See Sect. 3, Fig. 1 or 1A for NHA)

2 81125 . DIVIDER, FLOW 1

3 80012-11 . ELBOW, STRAIGHT THREAD 2

4 80004-11 . CONNECTOR, STRAIGHT THREAD 1

5 80015-06 . ELBOW, SWIVEL NUT 1

REY.
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_Wm Mark Industries

PARTS
SECT. 3
ILLUSTRATED ENGINE AND PUMP ASSEMBLY FIG. 17
PARTS CATALOG PAGE 3
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ILLUSTRATED
PARTS CATALOG

ENGINE AND PUMP ASSEMBLY
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FIG. 17
PAGE 4

REY.



Administrator



Mark Industries

TLLUSTRATED
PARTS CATALOG

ENGINE AND PUMP ASSEMBLY
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LU P ART S

_Wm Mark Industries SECT. 3
ILLUSTRATED ENGINE AND PUMP ASSEMBLY FIG. 17
PARTS CATALOG PAGE 6
ITEM PART NUMBER DESCRIPTION %&%J
1234567 ASSY.
-1 32720 ASSEMBLY, ENGINE AND PUMP REF
(See Sect. 3, Fig. 1 & 1A for NHA)
2 32550 . ENGINE, GASOLINE 1
-3 32354 . KIT, DUAL FUEL 1
4 20832 .. VALVE, FUEL SHUT-OFF 1
5 65867 .. CLAMP 1
6 60353 .. SCREW, CAP 1
7 63301 .. WASHER, LOCK 1
8 66196 ..  ELBOW, STREET 2
9 240 .. BARB, HOSE 3
10 161-A .. CLAMP, HOSE 4
11 160-B .. HOSE, FUEL h.75 F1T
12 32454 .. BRACKET, DUAL FUEL 1
13 60353 .. SCREW, CAP 2
14 63301 .. WASHER, LOCK 4
15 60309 .. SCREW, CAP 2
16 16921 .. REGULATOR 1
17 16975 .. KIT, VACUUM SAFETY SWITCH -1
-18 16919 ... KIT, REPAIR 1
19 160068 | .. ADAPTER, CARBURETOR 1
20 65485-24 .. HOSE 1
21 2713 .. CLAMP, HOSE 2
22 65532 .. BARB, HOSE 2
23 16519 .. ELBOW, STREET 1
24 16925 .. LOCK, PROPANE FILTER 1
25 80008-08 .. ELBOW, MALE 1

REV. - ITEM NOT ILLUSTRATED



i P A R T S

Wm Mark Industries SECT. 3
ILLUSTRATED ENGINE AND PUMP ASSEMBLY FIG. 17
PARTS CATALOG PAGE 7
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-26 32517 .. ASSEMBLY, PROPANE HOSE 1
27 16451 ... FITTING, HOSE 1
28 2616 ... HOSE 12 FT
29 16452 ... FITTING, HOSE 1
30 65142 ... SOCKET, QUICK DISCONNECT 1
31 65141 .. NIPPLE 1
32 486-C .. TANK, PROPANE 1
33 32217 . SHAFT, STUB 1
34 60625 . SCREW, CAP 8
35 32219 . ADAPTER, PUMP 1
36 60630 . SCREW, CAP 4
37 63304 . WASHER, LOCK 4
38 81256 . ASSEMBLY, DOUBLE GEAR PUMP 1
(See Sect. 3, Fig. 18 for Details)|
39 81197 . TUBE, ELBOW 1
40 80012-15 . ELBOW, STRAIGHT THREAD 1
41 80012-13 . ELBOW, STRAIGHT THREAD 1
42 60630 . SCREW, CAP 2
43 63304 . WASHER, LOCK 2
-44 . ASSEMBLY, THROTTLE 1

(BEFORE DEC. 1988)
|(See Sect. 3, Fig. 17A for Details)

-44 SKP-0848 . ASSEMBLY, THROTTLE (KIT) 1
( EC. 1988 - BEFORE SEPT. 1989)
(See Sect. 3, Fig. 17B for Details)

-44 . . ASSEMBLY, THROTTLE 1

(AFTER SEPT. 1989)
[(Shown in this Figure)

45 22521 . BRACKET, MOUNTING SOLENOID VALVE AND 1
HYDRAULIC THROTTLE

REV. - ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 3
ILLUSTRATED ENGINE AND PUMP ASSEMBLY FIG. 17
PARTS CATALOG PAGE 8
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
46 21777 . SYNCHRO, START 1
47 70209 . RELAY, SOLENOID (12V) 1l
48 60309 . SCREW, CAP 2
49 63301 . WASHER, LOCK 2
50 60701 . NUT, HEX 2
51 133100 . LINKAGE, THROTTLE 1
52 60805 . NUT, HEX 2
53 20364 . THROTTLE, HYDRAULIC 1
54 80008-04 . ELBOW, MALE 1
55 60404 . SCREW, CAP 2
56 63302 . WASHER, LOCK 2
57 . ASSEMBLY, GOVERNOR CONTROL* 1
58 .. BRACKET, GOVERNOR CONTROL 1
59 .. ARM, GOVERNOR CONTROL 1l
60 .. PIN 1
61 .. PIN, ROLLER 1
62 .. SPACER 1
63 .. WASHER, LOCK 1
64 .. NUT, HEX 1
65 60404 . SCREW, CAP 2
66 63302 . WASHER, LOCK 2
*PART OF ENGINE ASSEMBLY:
PROVIDED BY MANUFACTURER.

REY.

ITEM NOT ILLUSTRATED
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_Mﬁm Mark Industries
ILLUSTRATED
PARTS CATALOG

ENGINE AND PUMP ASSEMBLY
Throttle Assembly Only
(BEFORE DEC. 1988)

PARTS

SECT. 3
FIG17A
PAGE 2
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UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 32720 ASSEMBLY, ENGINE & PUMP REF

(See Sect. 3, Fig. 15 for NHA)
2 22521 . BRACKET, MOUNTING SOLENOID VALVE AND 1
HYDRAULIC THROTTLE

3 21777 . SYNCHRO, START 1

4 70209 . RELAY, SOLENOID (12V) 1

5 60309 . SCREW, CAP 2

6 63301 . WASHER, LOCK 2

7 60701 . NUT, HEX 2

REY.
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PARTS

Mark Industries ENGINE AND PUMP ASSEMBLY SECT. 3
ILLUSTRATED Throttle Assembly Only FIG.17A
PARTS CATALOG (BEFORE DEC. 1988) PAGE 3
ITEM PART NUMBER DESCRIPTION %&ig
1234567 ASSY.

8 65199 SPRING, UNIVERSAL THROTTLE 1

9 60805 . NUT, HEX 2

10 20364 . THROTTLE, HYDRAULIC 1

11 80008-04 . ELBOW, MALE 1

12 60404 . SCREW, CAP 2

13 63302 . WASHER, LOCK 2

-14 . ASSEMBLY, GOVERNOR CONTROL* 1

15 .. BRACKET, GOVERNOR CONTROL 1

16 .. SPACER 1

17 .. ARM, GOVERNOR CONTROL 1

18 .. PIN, PIVOT 1

19 .. PIN, ROLLER 1

20 .. WASHER, LOCK 1

21 .. NUT, HEX FLEX 1

22 22663 . BRACKET, DASHPOT 1

23 65511 . DASHPOT 1

24 61232 . NUT, THIN FLEX 1

25 60322 . SCREW, CAP 2

26 63302 . WASHER, LOCK 2

*PART OF ENGINE ASSEMBLY:
PROVIDED BY MANUFACTURER.

REV. - ITEM NOT ILLUSTRATED



_Mﬂﬂmw Mark Industries ENGINE AND PUMP ASSEMBLY PARTS
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PARTS CATALOG PAGE 1
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_MmMark Industries ENGINE AND PUMP ASSEMBLY SECT. 3
ILLUSTRATED Throttle Assembly Only FIG17B
. - .1
PARTS CATALOG (AFTER DEC. 1988 - BEFORE SEPT. 1989) bAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
-1 32720 ASSEMBLY, ENGINE AND PUMP REF
(See Sect. 3, Fig. 17 for NHA)
-2 SKP-0848 . KIT, LOW THROTTLE INSTALLATION
3 SKP-0871 .. BRACKET, THROTTLE MOUNTING 1
4 21777 .. SOLENOID 1
5 60309 .. SCREW, CAP 2
6 63301 .. WASHER, LOCK 4
7 60701 .. NUT, HEX 2

REY.
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PARTS

W Mark Industries ENGINE AND PUMP ASSEMBLY SECT. 3
ILLUSTRATED Throttle Assembly Only FIG.17B
PARTS CATALOG (AFTER DEC. 1988 - BEFORE SEPT. 1989) DAGE 3
ITEM PART NUMBER DESCRIPTION qﬁﬁg
1234567 ASSY.
8 60352 .. ROD, ACTUATOR 1
9 60701 .. NUT, HEX 4
10 SKP-0868 .. LEAF, THROTTLE 1
11 21777 . SYNCHRO, START 1
12 70209 . RELAY, SOLENOID 1
13 60309 . SCREW, CAP 2
14 63301 . WASHER, LOCK 2
15 60701 . NUT, HEX 2
16 65199 . SPRING, UNIVERSAL THROTTLE 1
17 60805 . NUT, HEX 2
18 20364 . THROTTLE, HYDRAULIC 1
19 80008-04 . ELBOW, MALE 1
20 63302 . WASHER, LOCK 2
21 60404 . SCREW, CAP 2
22 . ASSEMBLY, GOVERNOR CONTROL* 1
23 .. BRACKET, GOVERNOR CONTROL 1
24 .. SPACER 1
25 .. ARM, GOVERNOR CONTROL 1
26 .. PIN, PIVOT 1
27 .. PIN, ROLLER 1
28 .. WASHER, LOCK 1
29 .. NUT, HEX 1
30 60322 . SCREW, CAP 2
31 63302 . WASHER, LOCK 2
*PART OF ENGINE ASSEMBLY:
PROVIDED BY MANUFACTURER.

REV.

ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 3
ILLUSTRATED DOUBLE GEAR PUMP ASSEMBLY FIG. 18
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %&%J
1234567 ASSY.
-1 81256 ASSEMBLY, DOUBLE GEAR PUMP REF
(See Sect. 3, Fig. 17 for NHA)
2 67501 . ASSEMBLY, BACK PLATE 1
3 . BODY, REAR 1
4 66993 . GEAR, SLIP FIT 1
5 66996 . GEAR, IDLER 1
6 66990 . KEY, ROUND 1
7 67504 . PLATE, ADAPTER 1
8 . BODY, FRONT 1
9 67505 . ASSEMBLY, DRIVE SHAFT 1
10 67503 . ASSEMBLY, IDLER GEAR 1
11 67502 . ASSEMBLY, FRONT PLATE 1
12 . SCREW, CAP 8
-13 66869 . KIT, SEAL 1
14 .. PLATE, WEAR 2
15 .. SEAL, BEARING 2
16 .. O-RING, MOLDED 2
17 .. GASKET, BACK-UP 2
18 .. O-RING 4
19 .. WASHER 1
20 .. SEAL, SHAFT 1
REV. - ITEM NOT ILLUSTRATED
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= PARTS
m Mark Industries SECT. 3
ILLUSTRATED HYDRAULIC TANK ASSEMBLY (MT31G) FIc. 19
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32738 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 3, Fig. 1 for NHA)
2 32393 . SUB-ASSEMBLY, HOUSING TANK 1
(See Sect. 3, Fig. 20 for Details)
3 32171 . COVER, HYDRAULIC TANK 1
4 60353 . SCREW, CAP 6
5 63301 . WASHER, LOCK 6
6 32691 . ASSEMBLY, DRIVE BLOCK VALVE 1
(See Sect. 3, Fig. 21 for Details)
-7 60352 . SCREW, CAP 3
-8 63301 . WASHER, LOCK 6
-9 60701 . NUT, HEX 3
10 32702 . ASSEMBLY, GROUND CONTROL BOX 1
[(See Sect. 3, Fig. 22 for Details)|
-11 60324 . SCREW, CAP 3
=12 63302 . WASHER, LOCK 3
13 80008-04 . ELBOW, MALE 1
14 32694 . ASSEMBLY, VALVE PACKAGE 1
(See Sect. 3, Fig. 23 for Details)
-15 60322 . SCREW, CAP 2
-16 63302 . WASHER, LOCK 2
17 32699 . ASSEMBLY, LOWERING CONTROL VALVE 1
[((See Sect. 3, Fig. 24 for Details)
-18 60337 . SCREW, CAP 2
-19 63301 . WASHER, LOCK 2
-20 60701 . NUT, HEX 2
21 30884 . VALVE, FLOW CONTROL 1
22 65365 . U-BOLT (WITH NUTS) 1
23 63301 . WASHER, LOCK 2

REV. - ITEM NOT ILLUSTRATED



_Wm Mark Industries 222? 3
ILLUSTRATED HYDRAULIC TANK ASSEMBLY (MT31G) FIG. 19
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION qﬂﬂg
1234567 ASSY.
24 80008-03 . ELBOW, MALE 1
25 80001-03 . CONNECTOR, MALE 1
26 31074 . SENSOR, SLOPE 1
27 60309 .‘SCREW, CAP 2
28 63301 . WASHER, LOCK 2
29 60701 | . NUT, HEX 2
30 80011-05 . ELBOW, BULKHEAD UNION 2
31 80011-03 . ELBOW, BULKHEAD UNION 2
32 65864 . NIPPLE 1
33 16503 . ELBOW, STREET : 2
34 21241 . FILTER, RETURN 1
35 21245 .. ELEMENT 1
36 80057-19 . REDUCER, PIPE THREAD 1
37 80041-14 . TEE, STREET 1
38 80008-19 . ELBOW, MALE 1
39 80001-19 . CONNECTOR, MALE 1
40 80011-07 . ELBOW, BULKHEAD UNION 2
41 80011-03 . ELBOW, BULKHEAD UNION 1
42 80011-06 . ELBOW, BULKHEAD UNION 1
43 80011-05 . ELBOW, BULKHEAD UNION 2
44 16551 . NIPPLE 1
45 65837 . VALVE, BUTTERFLY 1
46 55201 . ELBOW, STREET 1
47 65831 . NIPPLE COMBINATION 1
-48 70029 . CONNECTOR AR
-49 70271 . CONNECTOR AR

REV. - ITEM NOT ILLUSTRATED
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SECT. 3
ILLUSTRATED HYDRAULIC TANK ASSEMBLY (MT40G)
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mm Mark Industries SECT. 3
M LUSTRATED HYDRAULIC TANK ASSEMBLY (MT40G) Fl6.1oA
PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32685 ASSEMBLY, HYDRAULIC TANK REF -
[(See Sect. 3, Fig. 1A for NHA)
2 32393 . SUB~-ASSEMBLY, HOUSING TANK 1l
[(See Sect. 3, Fig. 20 for Details)|
3 32171 . COVER, HYDRAULIC TANK 1
4 60353 . SCREW, CAP 6
5 63301 . WASHER, LOCK 6
6 32691 . ASSEMBLY, DRIVE BLOCK 1l
|(See Sect. 3, Fig. 21 for Details))|
-7 60352 . SCREW, CAP 3
-8 63301 . WASHER, LOCK 6
-9 60701 . NUT, HEX 3
10 32700 . ASSEMBLY, GROUND CONTROL BOX 1l
(See Sect. 3, Fig. 22A for Details)|
-11 60324 . SCREW, CAP 3
=12 63302 . WASHER, LOCK 3
13 80008-04 . ELBOW, MALE 1
14 32694 . ASSEMBLY, VALVE PACKAGE 1
l(See Sect. 3, Fig. 23 for Details)|
-15 60322 . SCREW, CAP 2
=16 63302 . WASHER, LOCK 2
17 32699 . ASSEMBLY, LOWERING CONTROL VALVE 1
(see Sect. 3, Fig. 24 for Details)
-18 60337 . SCREW, CAP 2
-19 63301 . WASHER, LOCK . 2
-20 60701 . NUT, HEX 2
21 30884 . VALVE, FLOW CONTROL l
22 65365 . U-BOLT (WITH NUTS) 1l
23 63301 . WASHER, LOCK 2

REV. - ITEM NOT ILLUSTRATED



L0 P A RT S

_Wm Mark Industries SECT. 3
ILLUSTRATED HYDRAULIC TANK ASSEMBLY (MT40G) F16.192
PARTS CATALOG L. PAGE 5
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
24 80008-03 . ELBOW, MALE 1
25 80001-03 . CONNECTOR, MALE 1
26 31074 . SENSOR, SLOPE 1
27 60309 . SCREW, CAP 2
28 63301 . WASHER, LOCK 2
29 60701 . NUT, HEX 2
30 80011-05 . ELBOW, BULKHEAD UNION 2
31 80011-03 . ELBOW, BULKHEAD UNION 2
32 65864 . NIPPLE 1
33 16503 . ELBOW, STREET 2
34 21241 . FILTER, RETURN 1
35 21245 .. ELEMENT 1
36 80057-19 . REDUCER, PIPE THREAD 1
37 80041-14 . TEE, STREET 1
38 80008-19 . ELBOW, MALE 1
39 80001-19 . CONNECTOR, MALE 1
40 80011-07 . ELBOW, BULKHEAD UNION 2
41 80011-03 . ELBOW, BULKHEAD UNION 1
42 80011-06 . ELBOW, BULKHEAD UNION 1
43 80011-05 . ELBOW, BULKHEAD UNION 2
44 16551 . NIPPLE 1
45 65837 . VALVE, BUTTERFLY 1
46 55201 . ELBOW, STREET 1
47 65831 . NIPPLE COMBINATION 1
-48 70029 . CONNECTOR AR
-49 70271 . CONNECTOR AR

REV. - ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 3
ILLUSTRATED HOUSING TANK SUB-ASSEMBLY FIG. 20
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32393 SUB-ASSEMBLY, HOUSING TANK REF
|(See Sect. 3, Fig. 19 or 19A for NHA)|
2 32189 . WELDMENT, HYDRAULIC HOUSING 1
3 3027 . PLUG, MAGNETIC 1
4 3018 . GUAGE, FLUID LEVEL 1
5 81171 . STRAINER 1
6 80052~15 . NIPPLE, PIPE 1
7 32173 . COVER, HYDRAULIC TANK 1
8 32175 . GASKET, HYDRAULIC TANK 1
9 60353 . SCREW, CAP 20
10 63301 . WASHER, LOCK 20
11 81123 . ASSEMBLY, FILLER NECK 1

REY.
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ILLUSTRATED

PARTS CATALOG

DRIVE BLOCK ASSEMBLY
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SECT. 3
FIG. 21
PAGE 1
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PARTS

Wm Mark Industries SECT. 3
ILLUSTRATED DRIVE BLOCK ASSEMBLY FI6. 21
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION %*ig
1234567 ASSY.
-1 32691 ASSEMBLY, DRIVE BLOCK VALVE REF
(See Sect. 3, Fig. 19 or 19A for NHA)
2 81255 . VALVE, DRIVE BLOCK 1
-3 68058 .. KIT, SEAL 1
-4 600023 .. VALVE, SHUTTLE 1
5 68060 .. VALVE, RELIEF* 1
6 67229 .. REGULATOR, FLOW 1
7 80004-16 . CONNECTOR, STRAIGHT THREAD 2
8 80012-19 . ELBOW, STRAIGHT THREAD 1
9 80012-16 . ELBOW, STRAIGHT THREAD 1
10 81169 . VALVE, DIRECTION CONTROL 1
11 66749 .. COIL, 12V 2
NOTE :

PRIOR TO USE,

HYDRAULIC SCHEMATIC.

ITEMS WITH ASTERISK (*)
MUST BE ADJUSTED TO THE PRESSURE
LISTED ON THE SPECIFIC MACHINE'S

REV.

ITEM NOT ILLUSTRATED
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ILLUSTRATED ROUND CONTROL BOX ASSEMBLY (MT ) FIG. 22
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L P A R T S

i WW” Mark Industries | SECT. 3
TLLUSTRATED GROUND CONTROL BOX ASSEMBLY (MT31G) Fle. 29
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION ‘DER
1234567 ASSY.
-1 32702 ASSEMBLY, GROUND CONTROL BOX REF
l(See Sect. 3, Fig. 19 for NHA)
2 32390 . BOX, GROUND CONTROL 1
3 62612 . SCREW, CAP 2
4 63312 . WASHER, LOCK 2
5 2807 . RELIEF, STRAIN 3
6 2809 . NUT, LOCK 3
7 2806 . RELIEF, STRAIN 1
8 2808 . NUT, LOCK 1
9 117-A . END, TERMINAL BLOCK | 2
10 4027 . BLOCK, TERMINAL 32
11 62612 . SCREW, CAP 4
12 63312 . WASHER, LOCK 4
13 61502 . NUT, HEX 4
14 70170 . RELAY 1
15 70239 . SOCKET 1
16 62623 . SCREW, CAP 2
17 63312 . WASHER, LOCK 2
18 61502 . NUT, HEX 2
19 185707 . DECAL, POWER TO PLATFORM 110 VAC 1
20 70409 . RECEPTACLE 1
21 61502 . NUT, HEX 2
22 4011 . SWITCH, PUSH BUTTON 1
23 20562 . BREAKER, CIRCUIT 1
24 20562 . BREAKER, CIRCUIT 1
25 16260 . SWITCH, TOGGLE (SELECTOR) 1

REV. - ITEM NOT ILLUSTRATED



m
_Wm Mark Industries crer s
ILLUSTRATED GROUND CONTROL BOX ASSEMBLY (MT31G) FIG. 22
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION qﬂig
1234567 ASSY.

26 2717 . SWITCH, IGNITION 1

27 32345 . DECAL, GROUND CONTROL 1

28 4021 . SWITCH, TOGGLE (LIFT) 1

29 20884 . GUARD, SWITCH 1

30 771 . PLUG, WHITE 1

31 65244 . PLUG, WHITE 2

32 117-E . TERMINAL, PUSH-ON 2

33 117-C . RING, CONNECTOR 33

34 16213 . CONNECTOR 6

35 70006 . WIRE, GREEN (15 FT) AR

36 70442 . DIODE 1

37 70009 . WIRE, RED (15 FT) AR

38 2991 . WIRE, WHITE (1 FT) AR

39 70232 . WIRE, WHITE (9 FT) AR

40 2990 . WIRE, WHITE (12 FT) AR

41 70007 . WIRE, YELLOW (15 FT) AR

42 70004 . WIRE, BLUE (15 FT) AR

43 70008 . WIRE, YELLOW (3 FT) AR

44 4034 . CABLE (12 FT) AR

-45 6K . WIRE, BLACK (4 FT) AR

REV. - ITEM NOT ILLUSTRATED
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JI P A R T S

_{WW‘ Mark Industries SECT. 3
TLLUSTRATED GROUND CONTROL BOX ASSEMBLY (MT40G) Fle 22a
PARTS CATALOG PAGE 3
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 32700 ASSEMBLY, GROUND CONTROL BOX REF
[(See Sect. 3, Fig. 19A for NHA)
2 32390 . BOX, GROUND CONTROL 1
3 62612 . SCREW, CAP 2
4 63312 . WASHER, LOCK 2
5 2807 . RELIEF, STRAIN 3
6 2809 . NUT, LOCK 3
7 2806 . RELIEF, STRAIN 1
8 2808 . NUT, LOCK 1
9 117-a . END, TERMINAL BLOCK 2
10 4027 . BLOCK, TERMINAL » 32
11 62612 . SCREW, CAP 4
12 63312 . WASHER, LOCK 4
13 61502 . NUT, HEX 4
14 70170 . RELAY 1
15 70239 . SOCKET 1
16 62623 . SCREW, CAP 2
17 63312 . WASHER, LOCK 2
18 61502 . NUT, HEX 2
19 185707 . DECAL, POWER TO PLATFORM 110 VAC 1
20 70409 . RECEPTACLE 1
21 61502 . NUT, HEX 2
22 4011 . SWITCH, PUSH BUTTON 1
23 20562 . BREAKER, CIRCUIT 1
24 20562 . BREAKER, CIRCUIT 1
25 16260 . SWITCH, TOGGLE (SELECTOR) 1

REV. - ITEM NOT ILLUSTRATED
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m Mark Industries

PARTS

ILLUSTRATED GROUND CONTROL BOX ASSEMBLY (MT40G) inggzi

PARTS CATALOG PAGE 4

ITEM PART NUMBER DESCRIPTION Hﬂﬂg

1234567 ASSY.

26 2717 . SWITCH, IGNITION 1
27 32345 . DECAL, GROUND CONTROL 1
28 4021 . SWITCH, TOGGLE (LIFT) 1
29 20884 . GUARD, SWITCH 1
30 771 . PLUG, WHITE 1
31 65244 . PLUG, WHITE 2
32 117-E . TERMINAL, PUSH-ON 2
33 117-C . RING, CONNECTOR 33
34 16213 . CONNECTOR 6
35 70006 . WIRE, GREEN (15 FT) AR
36 70442 . DIODE 1l
37 70009 . WIRE, RED (15 FT) AR
38 2991 . WIRE, WHITE (1 FT) AR
39 70232 . WIRE, WHITE (9 FT) AR
40 2990 . WIRE, WHITE (12 FT) AR
41 70007 . WIRE, YELLOW (15 PT) AR
42 70004 . WIRE, BLUE (15 FT) AR
43 70008 . WIRE, YELLOW (3 FT) AR
44 4034 . CABLE (12 FT) AR

-45 6K . WIRE, BLACK (4 FT) AR

REV.

- ITEM NOT ILLUSTRATED
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— PARTS

) W‘“W Mark Industries n SECT. 3
ILLUSTRATED VE PACKAGE ASSEMBLY FIG. 23
PARTS CATALOG PAGE 4
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
-1 32694 ASSEMBLY, VALVE PACKAGE REF
(See Sect. 3, Fig. 19 or 19A for Detailsd)
2 32190 PLATE, MOUNTING 1
3 60325 SCREW, CAP 2
4 63319 WASHER, LOCK 2
5 80012-11 ELBOW (LIFT) 1
6 81149 ADAPTER (S1, s2, T1, T2) 4
7 80051-06 PLUG, HEX (TANK) 1
8 80051-03 PLUG, HEX (BRAKE) 1
9 80012-16 ELBOW (P3) 1
10 51903 ADAPTER, FEMALE (G1l) 1
11 80022-03 ELBOW, MALE 1
12 845 CAP, QUICK DISCONNECT 1
13 2527 COUPLING, QUICK DISCONNECT 1
14 80012~-09 CONNECTOR (P1) 1
15 80004-16 CONNECTOR (P2, TANK) 2
16 80004-03 CONNECTOR (G2, THROTTLE) 2
17 80059-03 CAP (G2) 1
-18 81124 PACKAGE, VALVE 1
19 66920 SOLENOID, 2 WAY N.O. 3
20 66926 VALVE, RELIEF 2
21 66921 DIVIDER, FLOW 1
22 66674 VALVE, CHECK 1
23 66923 SOLENOID, 2 POS. 3 WAY 1
24 66931 CONTROL, DRIVE 1
25 66898 SUB-PLATE 1
REV. - ITEM NOT ILLUSTRATED



Ll P A R T S

B mh{”(’mm Mark Industries VALVE PACKAGE ASSEMBLY SECT. 3
ILLUSTRATED FIG. 23
PARTS CATALOG PAGE 5
ITEM PART NUMBER DESCRIPTION qﬂig
1234567 ASSY.

26 66664 .. VALVE, SHUTTLE 1

27 66919 .. VALVE, RELIEF 1l

28 66922 .. VALVE, RELIEF 1

29 66927 .. VALVE, RELIEF 1

30 66925 .. VALVE, DOl 2

31 66853 .. PLATE, COVER 2

32 66677 .. REGULATOR, FLOW 1

33 66899 .. SECTION, INLET 1

-34 66930 .. RELIEF, CROSS 1

-35 66913 .. COIL, 12V D.C.V. 1

-36 66914 .. COIL, 12V 1

=37 67018 .. KIT, SEAL 1

REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED LOWERING PACKAGE ASSEMBLY F16. 24
PARTS CATALOG PAGE 1
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It P A R T S

_ ’Wﬂ”m Mark Industries SECT. 3
S CCUSTRATED LOWERING PACKAGE ASSEMBLY F16. 24
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32700 ASSEMBLY, LOWERING CONTROL VALVE REF
(See Sect. 3, Fig. 19 or 19A for Details)
2 80004-11 . CONNECTOR (CYL.) 1
3 80012-11 . ELBOW (INLET) 1
-4 81145 | . VALVE, LOWERING CONTROL 1
5 67010 .. VALVE, NEEDLE (WITH HANDLE) 1
6 67009 .. HANDLE (ONLY) 1
7 67011 «s VALVE, SOLENOID 1
-8 67013 «.. KIT, SEAL 1
9 66914 «... COIL (ONLY) 1l

REV. - ITEM NOT ILLUSTRATED
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Mark Industries

ILLUSTRATED
PARTS CATALOG

SCISSORS ASSEMBLY (MT31G & MT40G)

PARTS
SECT.

SECTION 4 CONTAINS:
FIG. NO. TITLE

1 SCISSOR ASSEMBLY (MT31G)
2 INNER ARM-TOP
3 INNER ARM-CENTER
4 INNER ARM-BOTTOM
5 INNER ARM SUPPORT
6 OUTER ARM-TOP
7 OUTER ARM-CENTER
8 OUTER ARM-BOTTOM
9 LIFT CYLINDER

10 TELESCOPIC CYLINDER ASSEMBLY
1A SCISSOR ASSEMBLY (MT40G)
2A INNER ARM-TOP
3A INNER ARM-TOP CENTER
4a INNER ARM-BOTTOM CENTER
5a INNER ARM-BOTTOM
6A INNER ARM SUPPORT
7A OUTER ARM-TOP
8A OUTER ARM-TOP CENTER
9A OUTER ARM-BOTTOM CENTER

10A OUTER ARM-BOTTOM

11A LIFT CYLINDER

12a TELESCOPIC CYLINDER

ASSEMBLY

REY.
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PARTS

Wﬂ Mark Industries SECT . 4
ILLUSTRATED SCISSOR ASSEMBLY (MT31G) FIG. 1
PARTS CATALOG PAGE 7
UNIT
ITEM PART NUMBER DESCRIPTION PER
, 1234567 ASSY.
-1 32653 ASSEMBLY, SCISSOR REF
(See Sect. 2, Fig. 1 for NHA)
2 8021 . ASSEMBLY, INNER ARM-TOP 1
(See Sect. 4, Fig. 2 for Details)
3 8022 . ASSEMBLY, INNER ARM-CENTER 1
(See Sect. 4, Fig. 3 for Details)
4 8023 . ASSEMBLY, INNER ARM-BOTTOM 1
(See Sect. 4, Fig. 4 for Details)
5 30338 . ASSEMBLY, INNER ARM SUPPORT 1
(See Sect. 4, Fig. 5 for Details)
6 30701 . PIN, QUICK RELEASE 1
7 8025-1 . ASSEMBLY, OUTER ARM-TOP 1l
(See Sect. 4, Fig. 6 for Details)
8 8026-1 . ASSEMBLY, OUTER ARM-CENTER 1l
(See Sect. 4, Fig. 7 for Details)
9 8027-1 . ASSEMBLY, OUTER ARM-BOTTOM 1
(See Sect. 4, Fig. 8 for Details)
10 117-G . CONNECTOR, STRAIN RELIEF 8
11 8025-2 . ASSEMBLY, OUTER ARM-TOP 1
(See Sect. 4, Fig. 6 for Details)
12 8026-2 . ASSEMBLY, OUTER ARM-CENTER 1
(See Sect. 4, Fig. 7 for Details)
13 8027-2 . ASSEMBLY, OUTER ARM-BOTTOM 1l
(See Sect. 4, Fig. 8 for Details)
14 117-G . CONNECTOR, STRAIN RELIEF 8
15 31092 . ASSEMBLY, LIFT CYLINDER 2
(See Sect. 4, Fig. 9 for Details)
16 8304 . STRAP, CYLINDER 8
17 8303 . PIN, CYLINDER PIVOT 2
18 377 . PIN, ROLLER 4
19 8321 . COLLAR, CYLINDER PIVOT PIN 4
20 9033 . PIN, CYLINDER STRAP PIVOT 4
REV. - ITEM NOT ILLUSTRATED



it

PARTS

Mark Industries SECT. 4
ILLUSTRATED SCISSOR ASSEMBLY (MT31G) FIG. 1
PARTS CATALOG PAGE 8
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
21 377 . PIN, ROLLER 4
22 2279 . BUSHING 4
23 8305 . STRAP, CYLINDER 8
24 é302 . PIN, CYLINDER PIVOT 2
25 377 . PIN, ROLLER 4
26 8321 . COLLAR, CYLINDER PIVOT PIN 4
27 9033 . PIN, CYLINDER STRAP PIVOT 4
28 377 . PIN, ROLLER 4
29 2279 . BUSHING 4
30 2282 . BEARING, FLANGED 12
31 23823 . SPACER 6
32 2214 . COLLAR, SHAFT 6
33 32687 . SHOE, SLIDING 2
34 30296 . BOLT, EAR PIVOT 2
35 61304 . NUT, LOCK - 2
36 65661 . SLEAVE, BEARING 2
37 32731 . SHOE, SLIDING 2
38 30296 . BOLT, EAR PIVOT 2
39 61304 . NUT, LOCK 2
40 65661 . SLEAVE, BEARING 2
41 30890 . BOLT, EAR PIVOT 8
42 61310 . NUT, LOCK 8
43 2284 . BEARING, SLEEVE 8

REV.

ITEM NOT ILLUSTRATED



Mark Industries

ILLUSTRATED
PARTS CATALOG

INNER ARM-TOP ASSEMBLY (MT31G)

PARTS

SECT. 4
FIG. 2
PAGE 1

5 C
5

ITEM PART NUMBER DESCRIPTION %&ﬁg
1234567 ASSY.

-1 8023 ASSEMBLY, INNER ARM-TOP REF

2 8069 . ARM, LIFT 1

3 8098 . EAR, ARM END 4

4 8074 . SHAFT, CENTER PIVOT 1

5 8077-1 . EAR, ARM END 4

REY.



PARTS

es
Mark Industri INNER ARM~CENTER ASSEMBLY (MT31G) SECT. 4
ILLUSTRATED FIG. 3
PARTS CATALOG PAGE 1
. —3
N> 5’7
5 M
5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8022 ASSEMBLY, INNER ARM-CENTER REF
2 8071 . ARM, LIFT 1
3 8076-3 . EAR, ARM END 4
4 8074 . SHAFT, CENTER PIVOT ) , 1
5 8076-1 . EAR, ARM END 4

REY.



PARTS

Mark Industries INNER ARM-BOTTOM ASSEMBLY (MT31G) SECT. 4
ILLUSTRATED FIG. 4
PARTS CATALOG PAGE 1

ITEM PART NUMBER DESCRIPTION UPNEIRT
1234567 ASSY.
-1 8021 ASSEMBLY, INNER ARM-BOTTOM | REF
2 8069 . ARM, LIFT 1
3 8077-3 . EAR, ARM END 4
4 8074 . SHAFT, CENTER PIVOT 1
5 8078 . EAR, ARM END 4

REY.



- PARTS
—@m Mark InduStries INNER A SUPP SSEMBLY SECT. 4
ILLUSTRATED RM SUPPORT 2 FIG. 5

PARTS CATALOG PAGE 1
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e PARTS

_mﬁm Mark Industries cEeT. 4
M T LUSTRATED INNER ARM SUPPORT ASSEMBLY FIE. 5
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 30338 ASSEMBLY, INNER ARM SUPPORT REF
(See Sect. 4, Fig. 1 for NHA)
2 30308 . WELDMENT, INNER ARM SUPPORT 1
3 30335 . CLAMP, INNER ARM SUPPORT 2
4 65792 . PAD, SPRING 4
5 65192 . ADHESIVE . AR
6 60343 . SCREW, CAP (attaching part) 8
7 63303 . WASHER, LOCK (attaching part) 8
8 60703 . NUT, HEX (attaching part) 8

REV. - ITEM NOT ILLUSTRATED



PARTS

.4
Mark Industries OUTER ARM-TOP ASSEMBLY (MT31G) SECT
ILLUSTRATED FIG. 6
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION . PER
1234567 ASSY
-1 8025-1 ASSEMBLY, OUTER ARM-TOP REF
(See Sect. 4, Fig. 1 for NHA)
-1 8025-2 ASSEMBLY, OUTER ARM-TOP REF
(See Sect. 4, Fig. 1 for NHA)
2 8070 . ARM 1
3 8079-3 . EAR, ARM END 2
4 35430 - . TUBE, ROUND 1
5 8098 . EAR, ARM END 2

REY.



PARTS

\??‘ Mark Industries OUTER ARM-CENTER ASSEMBLY (MT31G) SECT. 4
“HT ILLUSTRATED FiG. 7
PARTS CATALOG PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8026-1 ASSEMBLY, OUTER ARM-CENTER _ REF
(See Sect. 4, Fig. 1 for NHA)
-1 8026~2 ASSEMBLY, OUTER ARM-CENTER REF
(See Sect. 4, Fig. 1 for NHA)
2 8071 . ARM 1
3 8076-1 . EAR, ARM END 2
4 35430 . TUBE, ROUND 1
5 8076-~3 . EAR, ARM END 2

REY.



— PARTS

)
i ¢ tries 4
: “‘,f, MG klndus !’i ' OUTER ARM-BOTTOM ASSEMBLY (MT31G) SECT
ILLUSTRATED FIG. 8
PARTS CATALOG PAGE 1

: UNIT
ITEM PART NUMBER DESCRIPTION PER
: 1234567 ASSY.
-1 8027-1 ASSEMBLY, OUTER ARM-BOTTOM REF
(See Sect. 4, Fig. 1 for NHA)
-1 8027-2 ASSEMBLY, OUTER ARM-BOTTOM : REF
(See Sect. 4, Fig. 1 for NHA)
2 8070 ' . ARM 1
3 8079-1 . EAR, ARM END 2
4 8073 . BUSHING, RETAINER 1
5 8098 . EAR, ARM END 2

REV.



PARTS

{1l Mark Industries SECT. 4
i T ILLUSTRATED LIFT CYLINDER ASSEMBLY (MT31G) FIG. 9
PARTS CATALOG PAGE 1
5
4
3
B
N
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 31092 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 30809 . CYLINDER, TELESCOPIC 1
(See Sect. 4, Fig. 10 for Details)
3 80004-14 . CONNECTOR, STRAIGHT THREAD 1
4 31091 . VALVE, CHECK 1
5 880 . O-RING 1
-6 67043 .. KIT, SEAL (5X4) 1
-6 67042 .. KIT, SEAL (5%X4%) 1




PARTS

L]
mm Mark Industries SECT. 4
ILLUSTRATED TELESCOPIC CYLINDER ASSEMBLY FIG.10

PARTS CATALOG PAGE 1
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h{lll!lll P A R T S

Hmm”m“, Mark Industries SECT. 4
WU LUSTRATED TELESCOPIC CYLINDER ASSEMBLY FlG. 10
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 31092 ASSEMBLY, TELESCOPIC CYLINDER REF
(See Sect. 4, Fig. 9 for NHA)
2 . BARREL 1
3 . HEAD, OUTER 1
4 . ROD, OUTER 1
5 . PISTON, OUTER 1
6 . HEAD, INTER 1
7 . ROD, INTER 1
8 . PISTON, INTER 1
-9 67043 . KIT, SEAL (5X4) 1
-9 67042 . KIT, SEAL (5%X4X%) (SHOWN) 1
10 .. RING, WEAR 2
11 .. RING, WEAR 1
12 .. SEAL, ROD 1
13 .. WIPER, ROD 1
14 .. RING, WEAR 2
15 .. RING, WEAR 1
16 .. SEAL, ROD 1
17 .. WIPER, ROD 1

REV. - ITEM NOT ILLUSTRATED
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PARTS

_Mm Mark Industries SECT. 4
ILLUSTRATED SCISSOR ASSEMBLY (MT40G) FIG. 1A
PARTS CATALOG PAGE 7
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32652 ASSEMBLY, SCISSOR REF
(See Sect. 2, Fig. 1A for NHA)
2 32717 . ASSEMBLY, INNER ARM~TOP 1
(See Sect. 4, Fig. 2A for Details)
3 8066 . ASSEMBLY, INNER ARM~TOP CENTER 1
(See Sect. 4, Fig. 3A for Details)
4 8064 . ASSEMBLY, INNER ARM-BOTTOM CENTER 1
(See Sect. 4, Fig. 4A for Details)
5 32716 . ASSEMBLY, INNER ARM-BOTTOM 1
(See Sect. 4, Fig. 5A for Details)
6 30338 . ASSEMBLY, INNER ARM SUPPORT 1
(See Sect. 4, Fig. 6A for Details)
7 30701 . PIN, QUICK RELEASE 1
8 8067-2 . ASSEMBLY, OUTER ARM-TOP 1
(See Sect. 4, Fig. 7A for Details)
9 32730-1 . ASSEMBLY, OUTER ARM-TOP CENTER l
(See Sect. 4, Fig. 8A for Details)
10 8063-1 . ASSEMBLY, OUTER ARM-BOTTOM CENTER 1l
(See Sect. 4, Fig. 9A for Details)
11 8062-1 . ASSEMBLY, OUTER ARM-BOTTOM 1l
(See Sect. 4, Fig. 10A for Details)
12 117-G . CONNECTOR, STRAIN RELIEF 8
13 8067-1 . ASSEMBLY, OUTER ARM-TOP 1
(See Sect. 4, Fig. 7A for Details)
14 32730-2 . ASSEMBLY, OUTER ARM-TOP CENTER 1
(See Sect. 4, Fig. 8A for Details)
15 8063-2 . ASSEMBLY, OUTER ARM-BOTTOM CENTER 1l
(See Sect. 4, Fig. 9A for Details)
16 8062-2 . ASSEMBLY, OUTER ARM-BOTTOM 1l
(See Sect. 4, Fig. 10A for Details)
17 117-G . CONNECTOR, STRAIN RELIEF 8
18 31092 . ASSEMBLY, LIFT CYLINDER 2
(See Sect. 4, Fig. 11A for Details)

REV.

ITEM NOT ILLUSTRATED



R PARTS
_m’m‘mm Mark Industries CCISS0R ASSEME SECT. 4
ILLUSTRATED LY (MT40G) FIG. 1A
PARTS CATALOG PAGE 8
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
19 8304 . STRAP, CYLINDER 8
20 8303 . PIN, CYLINDER PIVOT 2
21 377 . PIN, ROLLER 4
22 8321 . COLLAR, CYLINDER PIVOT PIN 4
23 9033 . PIN, CYLINDER STRAP PIVOT 4
24 377 . PIN, ROLLER 4
25 2279 . BUSHING 4
26 8305 . STRAP, CYLINDER 8
27 8302 . PIN, CYLINDER PIVOT 2
28 377 . PIN, ROLLER 4
29 8321 . COLLAR, CYLINDER PIVOT PIN 4
30 9033 . PIN, CYLINDER STRAP PIVOT 4
31 377 . PIN, ROLLER 4
32 2279 . BUSHING 4
33 2283 . BEARING, FLANGED 16
34 23823 . SPACER 8
35 2214 . COLLAR, SHAFT 8
36 2361 . ROLLER, DECK 3
37 35806 . BAR, ROUND 3
38 377 . PIN, ROLLER 3
39 63416 . WASHER, FLAT 6
40 2287 . BEARING, SLEEVE 3
41 2362 . ROLLER, V-DECK 1
42 35806 . BAR, ROUND 1
43 377 . PIN, ROLLER 1
44 | 63416 . WASHER, FLAT 2

REV. - ITEM NOT ILLUSTRATED



L] P A R T S

—mﬂlﬂﬂ”ﬂ Mark Industries SECT. 4
ILLUSTRATED SCISSOR ASSEMBLY (MT40G) FIG. 1A
PARTS CATALOG PAGE 9
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
45 2287 . BEARING, SLEEVE 1l
46 30890 . BOLT, EAR PIVOT 12
47 61310 . NUT, LOCK 12
48 2284 . BEARING, SLEEVE 12
-49 2282 . BUSHING, LIGHT OIL 12

REV. - ITEM NOT ILLUSTRATED



ﬁ Mark Industries

ILLUSTRATED
PARTS CATALOG

INNER ARM-TOP ASSEMBLY (MT407G)

PARTS

SECT. 4
FIG.2A
PAGE 1

. UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32717 ASSEMBLY, INNER ARM-TOP REF
(See Sect. 4, Fig. 1A for NHA)
2 8069 . ARM | 2
3 8077-1 . EAR, ARM END 4
4 874 . SHAFT, CENTER PIVOT 1
5 32719 . EAR, ARM END 4

REV.




g

PARTS
Mark Industries SECT. 4
ILLUSTRATED INNER ARM-TOP CENTER ASSEMBLY (MT40G) FIG.3A
PARTS CATALOG PAGE 1
6
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8066 ASSEMBLY, INNER ARM-TOP CENTER REF
(see Sect. 4, Fig. 1A for NHA)
2 8071 . ARM 2
3 8076-3 . EAR, ARM END 4
4 35430 . TUBE, ROUND 2
5 8074 . SHAFT, CENTER PIVOT 1
6 8076-1 . EAR, ARM END 4

REY.




_Wm Mark Industries
ILLUSTRATED
PARTS CATALOG

INNER ARM-BOTTOM CENTER ASSEMBLY (MT40G)

PARTS

SECT. 4
FIG. 4A
PAGE 1

6
///"T
4
6
5.

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 8064 ASSEMBLY, INNER ARM-BOTTOM CENTER REF

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

2 . 8071 . ARM 2

3 8076-1 . EAR, ARM END 4

4 8074 . SHAFT, CENTER PIVOT 1

5 35430 . TUBE, ROUND 2

6 8076-3 . EAR, ARM END 4

REY.



. PARTS
_W@ Mark Industries SECT. 4
ILLUSTRATED INNER ARM-BOTTOM ASSEMBLY (MT40G) FIG. 5A
PARTS CATALOG PAGE 1
3
4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32716 ASSEMBLY, INNER ARM-BOTTOM REF
(See Sect. 4, Fig. 1A for NHA)
2 8069 . ARM 2
3 8077-3 . EAR, ARM END 4
4 35430 . TUBE, ROUND 2
5 8074 . SHAFT, CENTER PIVOT 1
6 32718 . EAR, ARM END 4

REYV.



Mark Industries

i

ILLUSTRATED

PARTS CATALOG

INNER ARM SUPPORT ASSEMBLY

PARTS

SECT. 4
FIG. 6A
PAGE 1

3—‘--

REY.



it P A R T S

_ WHW Mark Industries SECT. 4
”” ILLUSTRATED INNER ARM SUPPORT ASSEMBLY FlG. 6a
PARTS CATALOG PAGE 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 30338 ASSEMBLY, INNER ARM SUPPORT REF
(See Sect. 4, Fig. 1A for NHA)
2 30308 . WELDMENT, INNER ARM SUPPORT 1
3 30335 . CLAMP, INNER ARM SUPPORT 2
4 65792 . PAD, SPRING 4
5 65192 . ADHESIVE AR
6 60343 . SCREW, CAP | 8
7 63303 . WASHER, LOCK 8
8 60703 . NUT, HEX | 8

REV. - ITEM NOT ILLUSTRATED



[
N

. W‘m Mark Industries

ILLUSTRATED
PARTS CATALOG

OUTER ARM-TOP ASSEMBLY (MT40G)

PARTS

SECT. 4
FIG.7A
PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8067-2 ASSEMBLY, OUTER ARM-TOP REF
(See Sect. 4, Fig. 1A for NHA)
-1 8067-1 ASSEMBLY, OUTER ARM-TOP REF
(See Sect. 4, Fig. 1A for NHA)
2 8070 . ARM 1
3 35430 . TUBE, ROUND 1
4 8098 . EAR, ARM END 2
5 8073 . BUSHING, RETAINER 1
6 8079-3 . EAR, ARM END 2

REY.



L PARTS

ffil Mark Industries SECT. 4
ILLUSTRATED OUTER ARM-TOP CENTER ASSEMBLY (MT40G) FIG. 8A
PARTS CATALOG PAGE 1

' UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32730-1 ASSEMBLY, OUTER ARM-TOP CENTER REF
(See Sect. 4, Fig. 1A for NHA)
-1 32730-2 ASSEMBLY, OUTER ARM-TOP CENTER - REF
(See Sect. 4, Fig. 1A for NHA)
2 8071 . ARM 1
3 35430 . TUBE, ROUND 1
4 8076-1 . EAR, ARM END 2
5 8073 . BUSHING, RETAINER 1l
6 8076-3 . EAR, ARM END 2

REY.



Lo PARTS
_mm Mark Industries SECT. 4
ILLUSTRATED OUTER ARM-BOTTOM CENTER ASSEMBLY (MT40G) FIG. 9A
PARTS CATALOG PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8063-1 ASSEMBLY, OUTER ARM-BOTTOM CENTER REF
(See Sect. 4, Fig. 1A for NHA)
-1 8063-2 ASSEMBLY, OUTER ARM-BOTTOM CENTER REF
(See Sect. 4, Fig. 1A for NHA)
2 871 . ARM 1
3 8076-1 . EAR, ARM END 2
4 8073 . BUSHING, RETAINER - 1
5 35430 . TUBE, ROUND 1l
6 8076-3 . EAR, ARM END 2

REY.



‘Wm Mark Industries
ILLUSTRATED
PARTS CATALOG

OUTER ARM-BOTTOM ASSEMBLY (MT40G)

PARTS

SECT. 4
FIG10A
PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 8062-1 ASSEMBLY, OUTER ARM-BOTTOM REF
(See Sect. 4, Fig. 1A for NHA)
-1 8062-2 ASSEMBLY, OUTER ARM-BOTTOM REF
(See Sect. 4, Fig. 1A for NHA)
2 8070 . ARM 1
3 8098 . EAR, ARM END 2
4 8073 . BUSHING, RETAINER 1
5 8079-1 . EAR, ARM END 2

REY.



PARTS

WW Mark Industries SECT. 4
ILLUSTRATED LIFT CYLINDER ASSEMBLY (MT40G) FIGL1A
PARTS CATALOG PAGE 1
5
4
3
BN
N
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
-1 31092 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1A for NHA)
2 30809 . CYLINDER TELESCOPIC 1
(See Sect. 4, Fig. 12A for Details)
3 80004-14 . CONNECTOR, STRAIGHT THREAD 1
4 31091 . VALVE, CHECK 1
5 880 . O-RING 1
-6 67043 .. KIT, SEAL (5X4) 1
-6 67042 .. KIT, SEAL (5kX4X%) 1




PARTS

o]
mm Mark Industries SECT. 4
ILLUSTRATED TELESCOPIC CYLINDER ASSEMBLY FIG12A

PARTS CATALOG PAGE 1

‘ f!\«——w

12
13
17

REY.



L

PARTS

—’mﬂmlﬂ)m Mark Industries SECT. 4
ILLUSTRATED TELESCOPIC CYLINDER ASSEMBLY Fl6 122
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION UPNl-:IRT
1234567 ASSY.
-1 31092 ASSEMBLY, TELESCOPIC CYLINDER REF
(See Sect. 4, Fig. 1llA for NHA)
2 . BARREL 1
3 . HEAD, OUTER 1
4 . ROD, OUTER 1
5 . PISTON, OUTER 1
6 . HEAD, INTER 1
7 . ROD, INTER 1
8 . PISTON, INTER 1
-9 67043 . KIT, SEAL (5X4) 1
-9 67042 . KIT, SEAL (5%X4%) (SHOWN) 1
10 .. RING, WEAR 2
11 .. RING, WEAR 1
12 .. SEAL, ROD 1
13 .. WIPER, ROD 1
14 .. RING, WEAR 2
15 .. RING, WEAR 1
16 .. SEAL, ROD 1
17 .. WIPER, ROD 1

REV.

ITEM NOT ILLUSTRATED



S PARTS
Mm‘m Mark Industries SECT.

ILLUSTRATED PLATFORM ASSEMBLIES (MT31G & MT40G)
PARTS CATALOG

SECTION 5 CONTAINS:

FIG. NO. TITLE
1 PLATFORM ASSEMBLY (MT31G)
1a PLATFORM ASSEMBLY (MT40G)

REY.



PARTS
SECT. 5
FIG. 1

PAGE 1

PLATFORM ASSEMBLY (MT31G)

ILLUSTRATED

Mark Industries

i

PARTS CATALOG

REV.




il P A R T S

_mﬁm Matk Induslries PLATFORM ASSEMBLY (MT31G) SECT. >
ILLUSTRATED FIG. 1
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.

-1 32642 ASSEMBLY, PLATFORM REF

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

2 32624 . WELDMENT, PLATFORM 1

3 32640 . RAIL, GUARD-REAR 1

4 32741 . BAR, SLIDE 1

5 160054 . BUMPER, RAIL 1

6 32637 . RAIL, GUARD-L.H. REAR 1

7 32638 . RAIL, GUARD-L.H. FRONT 1

8 32643 . PLYWOOD, PLATFORM 3

9 32644 . PLYWOOD, PLATFORM 1

10 61706 . SCREW, CAP 62

11 32639 . RAIL, GUARD-FRONT 1

12 32635 . RAIL, GUARD-R.H. FRONT 1

13 32636 . RATL, GUARD-R.H. REAR 1l

14 60341 . SCREW, CAP (HEX HEAD) 9

15 63301 . WASHER, LOCK 9

16 60701 . NUT, HEX 9

REV. - ITEM NOT ILLUSTRATED
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ik P A R T S

_Mm Mark Indusiries PLATFORM ASSEMBLY (MT40G) SECT. >
ILLUSTRATED FIG. 1A
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION ﬂﬂﬁ?
1234567 ASSY.
-1 32641 ASSEMBLY, PLATFORM REF
(See Sect. 2, Fig. 1A for NHA)
2 32623 . WELDMENT, PLATFORM 1
3 32640 . RAIL, GUARD-REAR 1
4 32741 . BAR, SLIDE 1
5 160054 . BUMPER, RAIL 1
6 32637 . RAIL, GUARD-L.H. REAR 1
7 32638 . RAIL, GUARD-L.H. FRONT 1
8 32643 . PLYWOOD, PLATFORM 3
9 32644 . PLYWOOD, PLATFORM 1
10 61706 . SCREW, CAP 62
11 32639 . RAIL, GUARD-FRONT 1
12 32635 . RATL, GUARD-R.H. FRONT 1
13 32636 . RAIL, GUARD-R.H. REAR 1
14 60341 . SCREW, CAP (HEX HEAD) 9
15 63301 . WASHER, LOCK 9
16 60701 . NUT, HEX 9

REV. - ITEM NOT ILLUSTRATED



Wi P A R T S

mmwj Mark Indusiries OPTIONAL ASSEMBLIES (MT31G & MT40G) SECT.
ILLUSTRATED 6
PARTS CATALOG
SECTION 6 CONTAINS:
FIG. NO. TITLE
1 TRAVEL WARNING HORN
2 ALL MOTION ALARM
3 HOURMETER
4 ROTATING AMBER BEACON
5 12 VOLT PLATFORM WORK LIGHT
6 SWING GATE
7 REMOTE DRIVE KIT
8 LIFTING LUGS
9 CATALYTIC CONVERTER
10 2000 WATT GENERATOR
11 GENERATOR BRACKET PULLEY & BELT
12 SPARK ARRESTOR MUFFLER
13 STREET TIRE OPTION
14 SAND TIRES-IN LIEU OF STANDARD (ILOS)

REY.



PARTS

[
“Wm Mark Industries | SECT. 6
ILLUSTRATED TRAVEL WARNING HORN ASSEMBLY FIG. 1

PARTS CATALOG PAGE 1

-

4
. 3
ITEM PART NUMBER DESCRIPTION %ﬂﬁg
1234567 ASSY.
-1 131912 ASSEMBLY, TRAVEL WARNING HORN REF
2 70053 . HORN, WARNING 1
3 60309 . SCREW, CAP 2
4 63301 . WASHER, LOCK 2
5 16201 . WIRE 3 FT
6 130705 . VARISTOR 1
7 70007 . WIRE, YELLOW 6 IN
8 117-C . CONNECTOR, RING 10

REY.



Mark Industries ALL MOTION ALARM - LIFT/LOWER/TRAVEL

— i

ILLUSTRATED

PARTS CATALOG

PARTS

SECT. 6
FIG. 2
PAGE 1

Drawing for Mark Industries

Part No. 32908 was not

available this edition
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REV.




_@m Mark Industries

PARTS

SECT. 6
ILLUSTRATED HOURMETER ASSEMBLY FIG. 3
PARTS CATALOG PAGE 1
2
\\\\\ :
. é
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 131065 ASSEMBLY, HOURMETER REF
2 20571 . HOURMETER 1
3 . COVER, BACK 1
4 . NUT, LOCK 2
5 70232 . WIRE, WHITE 1.5 FT
6 70008 . WIRE, YELLOW/GREEN 1.5 FT
7 117-C 2

. RING, CONNECTOR

REY.




—i

m Mark Industries

I
‘]1\

PARTS

SECT. 6
ILLUSTRATED ROTATING AMBER BEACON ASSEMBLY FIG. 4
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 131927 ASSEMBLY, ROTATING AMBER BEACON REF
2 . BODY 1
3 . BULB 1
4 . CLAMP 1
5 . CAP 1
6 . GASKET 1
7 729 . GROMMET 1

REY.



PARTS

o
SECT. 6
_Wm Mark Industries 12 VOLT PLATFORM WORK LIGHT FIG. 5
ILLUSTRATED .
PARTS CATALOG PAGE 1

Drawing for Mark Industries

Part No. 131928 was not

available this edition
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REV.
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Mark Industries

ILLUSTRATED

PARTS CATALOG

SWING GATE ASSEMBLY

PARTS

SECT. 6
FIG. 6
PAGE 1

REY.



T

PARTS

Hmﬂ Mark Industries SECT. 6
ILLUSTRATED SWING GATE ASSEMBLY FIG. 6
PARTS CATALOG PAGE 2
ITEM PART NUMBER DESCRIPTION qﬁig
1234567 ASSY.
-1 32914 WELDMENT, REAR GUARD RAIL REF
2 36310 . TUBE, RECTANGULAR 1
3 36247 : . TUBE, SQUARE 1
4 35015 . CHANNEL 1
5 16231 . BOLT, LATCH 1
6 36315 . TUBE, SQUARE 1
7 30149-23.0 . PLATE, TOE 1
8 37197 . TUBE, RECTANGULAR 2
9 36305 . TUBE, SQUARE 4
10 37196 . TUBE, SQUARE 2
11 12005 . HINGE, SPRING 2
12 30149-28.1 . PLATE, TOE 2
13 32031 . RAIL, HAND 2

REV. - ITEM NOT ILLUSTRATED
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_ﬁmﬂm Mark Industries

ILLUSTRATED
PARTS CATALOG

REMOTE DRIVE KIT

PARTS

SECT. 6
FIG. 7
PAGE 1

REY.
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Mark Industries

PARTS

ILLUSTRATED

PARTS CATALOG

REMOTE DRIVE KIT

SECT. 6
FIG. 7

PAGE 2

R (20)BLACK~
PLUG. S 19) ORANGE

I (7)WHITE

GD i7)amz

LT (16)GREEN

A__(2)ED .~

PLUG WIRING DIAGRAM

| CABLE REF. 9

REV.



i ' P A R T S

-WWW Mark Incuslries REMOTE DRIVE KIT SECT. 6
ILLUSTRATED FIG. 7
PARTS CATALOG PAGE 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 131916 KIT, REMOTE DRIVE REF
2 131940 . PLUG, FEMALE REMOTE DRIVE & STEER 1
-3 130911 . ASSEMBLY, REMOTE DRIVE LANYARD/CONTROL 1
4 20481 .. SWITCH, TOGGLE 2
5 20884 .. GUARD, SWITCH 2
6 771 .. PLUG, WHITE 1
7 61726 .. SCREW, SELF TAPPING 8
8 130906 .. DECAL, R. CONTROL DRIVE & STEER 1
9 150902—08 .. CABLE, CONDUCTOR 1
10 70281 .. RELIEF, STRAIN 1
11 2808 .. NUT, LOCK 1
12 70266 .. PLUG (6-POLE) 1
13 130901 .. ASSEMBLY, ELECTRICAL 1

REV. - ITEM NOT ILLUSTRATED



o PARTS
__ﬂﬂ’mm Mark Industries SECT. 6
ILLUSTRATED LIFTING LUGS FIG. 8
PARTS CATALOG PAGE 1
2
LD T
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2
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f
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4A— ' i’k 2 ref
VIEW_A-A
WALE N.T S
: UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 31010 LUGS, LIFTING REF
2 30920 . LUG, LIFTING 4

REY.



m’mmm Mark Industries

ILLUSTRATED

PARTS CATALOG

CATALYTIC CONVERTER

PARTS

SECT. 6
FIG. 9
PAGE 1

Drawing

Part No.

for Mark Industries

32922 was not

available this edition
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o PARTS

M ries SECT. 6
mﬂmﬂm ark Indust CENERATOR SECT. 6
ILLUSTRATED VERE :

PARTS CATALOG PAGE 1

Drawing for Mark Industries

Part No. 32479 was not

available this edition
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. mm Mark Industries

ILLUSTRATED
PARTS CATALOG

GENERATOR BRACKET PULLEY & BELT

PARTS

SECT. 6
FIG.11
PAGE 1

ENGINE BASULINE
P/N 31550 REF.

1™

=

il

S WELOMENT FRAME
REF.
/ BLLT DEFLECTION :2S
w/4 LBS. DEFLECTION
FORCE REF.
]'L ENGINE

l__,,’ oY aer
| + M
4+ ]

L

REF. ONLY GENERATOR 5
/N 32479
400
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY
-1 32931 GENERATOR BRACKET PULLEY AND BELT REF
2 65874 . BELT 1
3 32459 . SHAFT, PULLEY AND STUB 1
4 60323 . SCREW, CAP 8
5 32737 . BRACKET, GENERATOR MOUNTING 1

REV.




m PARTS
SECT. 6
—Wmmm Mark Industries SPARK ARRESTOR MUFFLER FIG. 12
ILLUSTRATED .
PARTS CATALOG PAGE 1

Drawing for Mark Industries

Part No. 32924 was not

available this edition
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- PARTS
_@m Mark Industries SECT. 6

STREET TIRE OPTION
ILLUSTRATED FIG.13

PARTS CATALOG PAGE 1

Drawing for Mark Industries

Part No. 32935 was not

available this edition
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o~ . PARTS
_mmm Mark Industries SECT. 6
ILLUSTRATED SAND TIRES FIG. 14
PARTS CATALOG PAGE 1
2 2
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2 2
. UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 32415 TIRE, SAND REF
2 32440 . ASSEMBLY, SAND TIRE AND WHEEL 4

REV.



Mark Industries VENDOR INFORMATION VENDOR
ILLUSTRATED MT31G & MT40G CHAPTER
PARTS CATALOG
VENDOR CHAPTER CONTAINS :
SECTION 1 WISCONSIN ENGINE P/N 32550
PAGE NO. TITLE
1-53 REPAIR MANUAL
1 TABLE OF CONTENTS
SECTION 2 DOUBLE GEAR PUMP P/N 81256
PAGE NO. TITLE
1-8 SERVICE MANUAL
SECTION 3 DISC BRAKE P/N 81116
PAGE NO. TITLE
1-7 SERVICE MANUAL
SECTION 4 DRIVE MOTOR P/N 81271
PAGE NO. TITLE
1-33 SERVICE PROCEDURE
5 TABLE OF CONTENTS
SECTION 5 DRIVE MOTOR P/N 81113
PAGE NO. TITLE
1-13 SERVICE PROCEDURE
2 TABLE OF CONTENTS

INFORMATION PROVIDED IN THIS VENDOR CHAPTER
IS BEING FORWARDED AS A COURTESY.

MARK INDUSTRIES IS NOT RESPONSIBLE FOR ANY
VARIATIONS IN THE INFORMATION PROVIDED HEREIN.

REY.



Wm Mark Industries VENDOR
TLLUSTRATED (WISCONSIN ENGINE) SECT.
PARTS CATALOG 32550 1

REPAIR
MANUAL

WISCONSIN ENGINE

— Se— gasoline
air cooled
2 cylinder

Model
W2-1250

MAY BE USED FOR
MODELS W2-1230
AND W2-1235

REV.
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Wm Mark Industries VENDOR
PARTS CATALOG (CONTINUED)JpaGE 1
TABLE OF CONTENTS
PAGE PAGE
Accessories — Service Instructions .............. 45 Fiywheel Alternator — Service Procedure ......... 18
Fuel Pump Rectifier Regulator. Stator Tests
Carburetor Trouble Shooting
AdIUSIMENtS ... ..ttt i 1 LY - 5
Carburetor ... ... it 1 General Information and Design ................. 5
Ciutch Adjustment .........cooivviinnnnnnnn.. 1 .
—QOperation. .............cciiiiiiaann 1
Clutch Reduction AJuStment ................. 11 Governor — Operation 2
Distributor — Breaker POINt ..........cvvvennn. 12 HOTSEPOWEY ...ttt 2
Governor Adjustment ............ciiiaein.. 12 Hustrationof Engine ...................oiuann. 3
zi’:‘i“?r Check and Adjustment................. ]64 Lubrication System — Description ............... 5
B fa ves apPet. TTTrorrrTarrrRSammsantenreeet ! Lubrication System — Hlustration ................ 9
efore Starting Engine...............ocooeinenns 5 Maintenance Schedule.......................... 42
Breather System ...................ci 8 , 7
. Maintenance............... ..ol
Charging System.........oieiiiiinctennnacnsnns 5 AL CIRANGTS - o e e oo e e 7
Clearance and Wear Limits . ........cc.veveennnn.n 43 Breather System ............ ... ..ol 8
CIVICD o e et e e e e e e 11 Crankcase Oil..................oiiiiaian, 8
. FuelFilter ........ciiiiiiiiiiiiiiiiiiiiiiens 9
Clutch Reduction ..........ocvveiieriecnrnnanss 1" IGNItion DISHBULON - ... vveve e eeesse e 9
Compression ........c.iiiiiiiiiiiiiiiiiia.., 2 Keep Engine Clean .........ovvuevunernennnnns 10
L0771 111 T« TR 5 OlFIlter. .ottt iiiianeans 9
Disassembly and Reassembly — Safety Notice . ... 23 Pre-Cleaner .........oeiieiiinnnnianiiannnnn 8
ACCESSOMES . vvrrnnnrenaseeenesnsnennnnnnnns 24 Spark PIUgS ........o.ooiiiiiii 10
Air CIEANEE -+ eeoee e 24 Starting MOtOr ....civiieiiieieeniereirannnnns 10
Air Shrouding . ....covveereneaneeennenaennnnns 28 Oil —Gradeol.........cooiirmiiiiiiiiiinan, 5
Camshaft Gear............cooveiiciiiciiaanan 38 Ol PrESSUIR .« vereere s eeiaeeiaenenennnennes 9
Camshaft and Valve Tappets .................. 37 : 5
Connecting Rods and PiStons . ................ 31 ROMBHON. ..o ovvoeeeeeeeeee e
CrANKCASE -« o e v e e e e e e e 39 Safety Precautions ............cccvviiiiinnnnnn. 2
Crankshaf ......coceeeeveenenacenssannocnnns 39 Sectional Engine lllustration.............ccecee.. 4
grankshaét GeAN .iiviiirierrennnccacanenncens gg Speciﬁcaﬁons __________________________________ 2
ylinder Blocks .....ccoveiiiieniiiniiinniennn, . y
Cylinder Head and Spark Plug................. 28 Startlrfg P.r ] UME coerermrerenrerinncrneness 6
Distributor MOUNtING ....ovveneenneernnnnnnn. 14 Stopping Engine ... 6
ENG PIaY . .evrireneeriaennennenenannanens 41 Storage of ENGinNe . ....c.venneeernernnenanneenes 42
Exhaust Manifold. ...........coooenienniinne. 26 Temperature Safety Switch...................... 21
Flywheel ... .. .coiiiiiiiiiiiiiiiiiniiinann, 25 Testing Rebuilt Engi
Flywheel Alternator — Stator .................. 29 esting ReDUIt ENGING - cvvuvvrerernrnreneerenns 41
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SPECIFICATIONS

MODELS W2-1230 and W2-1235

Bore........ooiiiii e, 3.75in. (95.25 mm)
Stroke ..., 3.40in. (86.36 mm)
Piston displacement . ................ 75 cu. in. (1230 cc)
Compressionratio ....................ccvuuun... 6.8:1
Horsepower

Continuous duty operation is recommended at 80% of
horsepower shown.

Engine rated performance is documented to Engine Test
Code — S.AE. J-1349.

Model W2-1230 .........ccvvnvnnnnn.. 25 hp at 3600 rpm
Model W2-1235........cccvvvnnnnnne. 30 hp at 3600 rpm

Horsepower specified in the accompanying chart is for an
atmospheric temperature of 77°F (25°C) at sea level and at
a dry Barometric pressure of 29.31 inches (744.5 mm) of
mercury. '

For each inch (25.4 mm) lower the Barometric pressure
drops, there will be a loes in horsepower of 314%.

For each 10°F (5.5°C) temperature rise there will be a
reduction in horsepower of 1%. :

For each 1000 ft. (305 m) altitude above sea level there will
be a reduction in horsepower of 3'4%.

The friction in new engines cannot be reduced to the
ultimate minimum during the regular block test, but
engines are guaranteed to develop at least 85 per cent of
maximum power when shipped from the factory. The
power will increase as friction is reduced during the first
few days of operation. The engine will develop at least 95%
of maximum horsepower when friction is reduced to a
minimum.

SAFETY PRECAUTIONS

Careless use of the engine causes a high percentage of accidents. Avoid serious injury by being alert, use common sense and be
safety minded. Observe the following precautions and carefully enforce them when operating your Wisconsin Engine. Read

operating instructions thoroughly — Know how to stop the engine in case of emergency.

This symbol indicates important safety messages throughout this Repair Manual — Read Them Carefully.

¢ Engine should be operated only by qualified persons.

® Do not operate engine in a closed building unless the
exhaust is piped outside. This exhaust contains carbon
monoxide, a poisonous, odorless and invisible gas,

which if breathed can cause serious illness and possible
death.

® Keep exhaust connection tight and components in good
condition; noise from a faulty exhaust system can also
be harmful.

¢ Exhaust system parts get very hot — avoid touching
these parts until the engine has stopped and has
sufficiently cooled off.

¢ Never refuel a hot or running engine. Do not smoke
while filling fuel tank or servicing fuel system.

e Always refuel slowly to avoid spillage.

® Make sure all fuel lines and connections are tight and in
good condition.

¢ Handle batteries carefully; battery acid will burn skin
and can cause blindness if it contacts the eyes.

® Avoid sparks near battery. Gas given off by battery is
explosive.

¢ Keep engine and swrrounding area clean and clear of
trash.

¢ When starting engine maintain a safe distance from

moving parts of equipment. Be sure all rotating parts
are secure and in good condition.

e Do not start engine with clutch engaged.
o Never run engine with governor linkage disconnected,

or operate at speeds in excess of 3600 R.P.M. load.

e Never make adjustments on machinery while it is

connected to the engine, without first disconnecting the
ignition cables from the spark plugs. Turning the ma-
chinery over by hand during adjusting or cleaning
might start the engine and machinery with it, causing
serious injury to the operator.

e Never run engine while safety switches are discon-

nected, or protective screening is removed from unit.

¢ Donotleave engine running while lubricating, making

adjustments or repairs uniess specifically recommended.

o Never leave engine unattended while it is running.
e Keep hands, feet and clothing away from all moving

parts.

e Mount a fire extinguisher close to the engine. Maintain

extinguisher properly and be familiar with its use.

e Precaution is the best insurance against accidents.

REY.
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GENERAL INFORMATION and DESIGN

Wisconsin engines are of the four cycle type, in which each
of the four operations of Intake, compression, expansion
and exhaust requires a complete stroke. This gives one
power stroke per cylinder for each two revolutions of the
crankshaft.

COOLING

Cooling is accomplished by a flow of air, circulated over
the cylinders and heads of the engine, by a combination
fan-flywheel encased in a cast aluminum shroud. The air
is divided and directed by ducts and baffles to achieve
maximum cooling efficiency.

Never operate an engine with any part of the shrouding
removed — this will retard air cooling.

Keep the cylinder and head ftins free from dirt and
chatf. Improper circulation of cooling air will cause
engine to overheat.

CARBURETOR

The proper combustible mixture of gasoline and air is
furnished by a calaberated carburetor, with a fixed main
metering jet, that provides correct fuel to air ratios for all
speeds and loads.

IGNITION SYSTEM

The spark for ignition of the fuel mixture is directed from
the coil to the spark plugs, at the proper time, by Battery
ignition (12 volt) Distributor. The distributor is mounted to
the governor housing and is easily accessible for timing.

CHARGING SYSTEM

10 amp or 30 amp Flywheel Alternator Circuits are
furnished as optional equipment. Stub shaft drive at
flywheel end is also available for an automotive type belt
driven alternator. Battery is not furnished by Teledyne
Wisconsin Motor.

LUBRICATION SYSTEM, Fig. 11

A Gerotor type oil pump provides pressurized lubrication
through passages in the crankcase and crankshaft to the
main bearings, connecting rods and camshaft bearings.
Oil expelled from these areas forms a mist which lubricates
the cylinder walls, valves and tappets. An external oil line
from above the camshaft provides lubrication to the
governor and gear train. All of the circulated oil passes
through a fuli-fiow oil filter.

GOVERNOR

A mechanical flyweight type governor maintains engine
speed by varving the throttle opening to suit the load
imposed upon the engine. Options available are either a
fixed speed governor, a variable speed control to regulate
the governed speed of the engine, or an idie control.

ROTATION

The rotation of the crankshatft is clockwise when viewing
the filvwheel or cranking end of the engine. This gives
counterclockwise rotation when viewing the power take-off

end of the crankshaft. The flvwheel end of the engine is
designated the front end, and the power take-off end, the
rear end of the engine.

Full power take-off from the flywheel end of engine is also
optionally available.

BEFORE STARTING ENGINE

1. FUEL

Fill fuel tank with a reputable well known brand of
Regular Grade gasoline. Leaded gasoline is preferred
with an *Anti-knock Index of 87 minimum. Unleaded
regular gasoline may be used, although shorter valve
life may be experienced.

Note: *minimum Motor octane number must be 82.

Caution: Refuel slowly to avoid spillage. Do not
smoke when filling tank.

Be sure that vent hole in fuel tank cap is clean and free
of any obstruction.

2. LUBRICATION

Fill crankcase base with the proper grade of engine oil
as specified in “Grade Of Oi” chart. Fill through the oil
filler tube opening to the level indicated by the Full Mark
on Dipstick. Approximately 32 quarts are required in a
new engine — 4 quarts with oil and filter change.

IMPORTANT

Do not overfill crankcase. Do not allow oil level to go
below Add mark on dip stick.

RECOMMENDED SAE VISCOSITY GRADES
Use oil Designation as Service SE or SF

Crankcase Copaocity
New Engine 34 qts. 0il - filter chonge 4 qts.

Lt |

15W. 40, 20W. 50, 30
10W- 30, 10W-40, 15" -40 )

K 10w

K 5w.20, 5W-30

°F.20 =10 0 32 60 80 100 120
©C.29 .23 -18 0 16 27 38 49
Ambient Temperature Ronge For Oil Chonge

If engine is used at near maximum performance, it is
recommended that a single-viscosity oil of SF Quality
be used; either grade SAE 30 or SAE 10W.

Proven synthetic oils give superior service in air cooled
gasoline engines and can be used, but the recommended
oil change interval remains at 100 nours.

With reference to Fig. 3 and Fig. 4, fill clutch and gear
reduction units to the height of the oil level plug
opening — Use same grade oil as used in engine
crankcase. Add sufficient oil between changes to keep
oil up to the level plug opening.

Change Oil In Clutch and Reduction Units at least every
500 hours of operation.

REY.
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FiLL THRU
INSPECTION
OPENING

OIL LEVEL PLUG
OiL DRAIN PLUG

Fig.3

FILL THRU
INSPECTION
OPENING

OIL LEVEL PLUGS
OIL DRAIN PLUG

Fig. 4

NOTE: Automotive Dry Plate Clutch and Clutch Re-
duction assemblies should be lubricated per instructions
on inspection plate attached to clutch housing.

STARTING

Caution: Maintain a safe distance from moving
parts of equipment. Know how to stor the engine
quickly in case of emergency.

Caution: Do not operate engine in a closed build-
ing unless it is properly ventilated.

STARTING PROCEDURE, Fig. 5
1.

Check crankcase oil level and gasoline supply. Open
fuel ghut-off valve in fuel strainer or tank.

. Disengage clutch, if furnished.
. Pull variable speed control 7" handie out about half-

way and lock in place. With a two speed (idle control),
start in full load position — idle after engine starts.

. Close choke by pulling choke button to extreme out

positon.

. Pull out ignition switch button, tag reads To Stop Push

in'.

. Depress starter switch to start engine.

CHOKE BUTTON
SPEED CONTROL

OiL

IGNITION p
SWITCH ZEASSCLSJ:E

STARTER

AMMETER SWITCH

Fig. 5 CONTROL PANEL

IMPORTANT

Do not crank engine for more than 30 seconds at a time
if engine fails to start, wait about 2 minutes between
cranking periods to prevent starter from over-heating.

7. After engine starts, push choke button in gradually as
required for smooth running. Choke must be completely
open (button in) when engine is warmed up.

If flooding should occur, open choke fully by pushing
choke button in and continue cranking. Less choking is
necessary in warm weather or when engine is warm, than
when cold.

WARM-UP

After engine starts, allow it to warm up a few minutes
before applying load. Do not race or gun engine to hurry
WARM-UP. The proper oil film on various surfaces of the
pistons, cylinders, bearings, etc.,cannot be established
until the oil has warmed up and become sufficiently fluid.

Caution: Racing an engine by disconnecting the
governor, or by doing anything to interfere with the
governor controlled engine speed, /s extremely dan-
gerous.

The governor is provided as a means for controlling the
engine speed to suit the load applied, and also as a safety
measure to guard against excessive speeds, which not only
overstrain all working parts, but which might cause
wrecking of the engine and possible injury to bystanders.

TO STOP ENGINE
Depress ignition switch button, tag reads To Stop Pushin’.

If theengine has been running hard and is hot, do not stop
it abruptly from full load, but remove the load and allow
engine to run idle at 1000 to 1200 R.P.M. for three to five
minutes. This will reduce the internal temperature of the
engine much faster, minimize valve warping, and of
course the external temperature, including the manifold
and carburetor will also reduce faster, due to air circulation

REY.
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from the flywheel. Thus, the problems of vapor lock and
dieseling, or run-on, will also be minimized by this con-
tinued practice.

MAINTENANCE
AIR CLEANERS

The air cleaner is an essential accessory, filtering the air
entering the carburetor and preventing abrasive dirt from
entering the engine and wearing out valves and piston
rings in a very short time.

The air cleaner must be serviced frequently, depending on
the dust conditions in which the engine is operated. Check
hose connections for leaks or breaks and replace all broken
or damaged hose clamps on remote or side mounted air
cleaners.

Excessive smoke or loss of power are good indications that
the air cleaner requires attention.

DRY TYPE AIR CLEANER, Fig. 6

The dry element air cleaner mounted directly to the
carburetor is standard equipment on this model engine.
Do not oil element, and do not use gasoline or kerosene for
cleaning.

Service Dally; or twice a day if engine is operating in very
dusty conditions. Remove element and shake out the
accumulated dust and dirt. Wipe out dirt from inside cover
and from housing.

FILTER
ELEMENT

& HOUSING

.» BREATHER o
; LINES

L ik

Fig. 6 DRY ELEMENT AIR CLEANER

Once Each Week; the filtering cartridge should be taken
out and rinsed under a faucet with cold water, then wash
by repeated dippings for several minutes in a solution of
lukewarm water and a mild, Non-sudsing detergent. Rinse
in cold water from the inside out, and allow to dry
overnight before installing in air cleaner. In cold weather,
protect element from freezing until dry.

After five washings or one year of service, whichever
comes first, replace cartridge element. New filter elements
are available from all Teledyne Wisconsin Motor Dis-
tributors and Service Centers.

HEAVY DUTY AIR CLEANERS, Fig.7
Dry element, or oil bath heavy duty type air cleaners are

optionally used, and are mounted either to the left hand
side of the engine, or to the customer equipment structure.

DRY TYPE Heavy Duty Air Cleaner

Service Dally; squeeze rubber dust unloader once or twice a
day to check for possible obstruction. If engine is operating
in very dusty conditions, remove cartridge and shake out
the accumulated dirt (do not tap or strike element — it may
become damaged). Wipe out dirt from inside cover and
bowl, after removing baffle and dumping out dust.

Once Each Week; The filtering cartridge should be taken
out and rinsed under a faucet with cold water, then wash
by repeated dippings for several minutes in a solution of
lukewarm water and a mild, Non-sudsing detergent. Rinse
in cold water from the inside out, and allow to dry
overnight before re-installing. In cold weather, protect

element from freezing until dry.
DRY ELEMENT OIL BATH
AIR CLEANER AIR CLEANER

PRE-CLEANER

DUST O!L LEVEL
UNLOADER

Fig. 7 HEAVY DUTY AIR CLEANERS

Do Not Use Gasoline, Kerosene or Solvent for Cleaning
—Do Not Oll Eiement.

After ten washings or one year of service, replace cartridge.
New cartridges are available at all Wisconsin Distributors
and Service Centers.

OIL BATH Heavy Duty Air Cleaner

Service Daily, or twice a day if engine is operating in very
dusty conditions. Once each week; in comparatively clean
conditions.

Remove oil cup from bottom of air cleaner and clean

thoroughly. Add the same grade of oil, as used in the
engine crankcase, to the Level Line indicated on the oil cup.

REY.
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IMPORTANT

Operating the engine under dusty conditions without oil in
the air cleaner or with dirty oil. may wear out cylinders,
pistons, rings and bearings in just a few days time.

Once a Year, or more often if conditions are severe, the air
cleaner should be removed from the engine and the
element, which is not removable, should be washed in a
solvent to clean out accumulated dust and dirt.

PRE-CLEANER

The optionally furnished collector type pre-cleaner,
mounted to the top of the air cleaner as illustrated in Fig. 7,
removes the larger dirt and dust particles before the air
reaches the main air cleaner.

Clean bowl regularly of accumulated dust and dirt. Do not
put oll or water in pre-cleaner, this must be kept dry.

BREATHER SYSTEM, Fig. 8, Fig. 9

The crankcase is ventilated by means of a closed breather
system, controlled by Reed Type Breather Valves. The
breather valve is an integral part of each of the two valve
chamber inspection covers, as illustrated in Fig. 9.

INTAKE MANIFOLD
CARBURETOR )
NO. 1 CYLINDER s

COMBUSTION CHAMBER

/ IR CLEANER—ﬁ
N INTAKE

g
¢~ BREATHER LINE

SEALED OIL
FILLER CAP

KEY TO OPERATION
e&==> FILTERED AIR
st BLOW-BY GASES

o> BLOW-BY AND FILTERED AIR MIXTURE
&= COMBUSTIBLE FUEL VAPOR

Fig. 8

Qil and fuel vapors (blow-by) in the crankcase is released
through the breather valves to the air cleaner, carburetor
and intake manifold, where it is mixed with fresh fuel
vapor and burned in the combustion chamber. See Fig. 8.

IMPORTANT

It is necessary that the breather valves be kept clean and
operable, and the breather lines free of any obstruction.
The operation of the breather valves is also important in
maintaining a partial vacuum in the crankcase to prevent
oil leaks at seal and gasket surfaces. .

Every 100 Hours, Inspect breather lines for breaks or
obstruction.

Every 250 Hours; Remove inspection covers and clean
breather valves with a solvent.

Caution: Do not use gasoline, naptha, or benzine.
They are highly flammable.

DRAIN HOLE
DOWN

Fig. 9 BREATHER VALVE

CRANKCASE OIL, Fig. 10

Check Oll Level Every 8 Hours. One quart of oil is required
to raise the oil level from Add to Full mark on dipstick.

Change OIll Every 100 Hours under normal operating
conditions. In extreme dusty and extensive idling condi-
tions, change oil at 50 hour intervals. Remove drain plug
and allow oil to drain into a suitable container. Drain oil
while engine is hot — it will flow more freely.

Caution: Wear gloves when removing drain plug
from hot engine.

IMPORTANT

Do notoverfill crankcase. Do not aliow oil level to go below
Add mark on dipstick.

Refer to Recommended Grades of Oil chart, Page 5, for type
and quantity of oil to be used.

OIL FILTER, Fig. 10, Fig. 11

Under ordinary conditions, all of the engine oil is cir-
culated through a full-flow 25 micron oil filter. But, when
the filter element becomes extremely dirty, the oil by-
passes the filter material through a relief valve within the
oil filter. As a result. there is no variation in oil pressure to
indicate that the oil filter is clogged and requires replace-

REY.
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* OIL FILLER CAP *4

OIL DRAIN PLUG

Fig. 10

ment. Because clean oil is 80 essential for the friction free
operation of all bearing surfaces, it is very important that
the oil filter be changed at the recommended interval.

Every 100 hours of operation, or at every oll change,
replace oll filter.

GOV. SHAFT
Vi lomirice *
Bl
GAUGE (L ) camsmer | }

1

]

PRESSURE
RELIEF
VALVE

—_—— - —

-/t

M afilalate ¥l

SUMP OPTIONAL COOLER

Fig. 11 LUBRICATION SYSTEM

For replacement, use only a Wisconsin Micro-Fine oil filter,
specifically designed for this model engine.

When reassembling new filter, add a film of clean oil to the
face of the base gasket. Turn filter to a snug fit, then 2turm
more. Do not overtighten.

OIL PRESSURE, Fig. 11

Qil pressure is controlied by a non-adjustable relief valve
mounted in the crankcase below the oil pump. With engine
oil hot, gauge pressure will be from 30 to 50 p.s.i. at engine
speeds of 1600 to 3600 r.p.m. If pressure falls below 15 p.e.1.,
refer to ‘trouble shooting’, page 23, for possible causes.

FUEL FILTER, Fig. 12

It is very important that the fuel be filtered to prevent
sediment, dirt and water from entering the carburetor and
causing trouble or even complete stoppage of the engine. A
glass bowl fuel filter should be connected into the fuel
system between the tank and fuel pump.

Inspect glass filter bow] daily, and clean if dirt or water are
visible. To remove sediment bowl, loosen nut below glass
bow} and swing bail to one side. Twist bowl as it is being
removed to prevent gasket from sticking to bowl and
breaking. Clean screen and glass thoroughly — replace
gasket if it is damaged or hardened. Repair Kits are
available for service replacement.

BAIL

SCREEN

GASKET

BAIL NUT

GLASS
BOWL

IGNITION DISTRIBUTOR, Fig. 18

Check for faulty and loose fitting wires, for cracks in
distributor cover, and for corroded or burned terminals.

Every 250 Hours; apply 1 drop of light engine oil (10W) to
breaker arm pivot.

Every 250 Hours; add a small amount of high melting point
grease to the breaker arm rubbing block.

Avoid Excessive Lubrication. Oil on the contact points will
cause them to burn.

Inspect condition of breaker points for cleaning, adjust-
ment or replacement.
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SPARK PLUGS, Fig. 13

Incorrect gap, fouled or worn spark plug electrodes. will
have an adverse effect on engine operation.

NOTE: Beginning with engine serial number 5996538,
mode]l W2-1230 is equipped with 14 mm spark plugs,
Champion N6 (std.), or RN6 (resistor type), in place of 18
mm spark plugs (Champion D-16J). The 14 mm spark
plugs always were original equipment on engine model
W2-1235.

Every 250 Hours; remove spark plugs — clean, regap or
replace if necessary.

Spark plug gap — 0.035 inch (std. 14 mm)
0.030 inch (resistor type)
0.030 inch (18 mm plug)

Replacement plugs must be of the same heat range as
those removed. in reassembly;, tighten spark plugs 18 to 22
foot pounds torque (dry).

WIRE GAUGE

Fig. 13 SPARK PLUG

STARTING MOTOR, Fig. 1

No maintenanceis required other than keeping the outside
of the starting motor clean, and periodic inspection for
insecure mounting and loose or corroded cable connec-
tions.

In extreme dust and dirt conditions it may be necessary to
occasionally remove the starter from the engine and clean
the Bendix by brushing with Kerosene. Do not oil Bendix
drive — if necessary lubricate with powdered graphite.

KEEP ENGINE CLEAN, Fig. 14

This engine is cooled by blasts of air which must be
allowed to circulate all around the cylinders and cylinder
heads to properly cool the engine and thereby keep it in
good running condition. If dust, dirt or chaff is allowed to
collect in the cylinder shrouding or in the V between the
cylinders, it will retard the flow of air and cause the engine
to overheat. Keep flywheel screen clean, so as not to restrict
the intake of cooling air.

IMPORTANT

Do not operate engine with damaged or badly dented
shrouding.

VEE AREA
Remove dirt and cha¥f from manitoic
ports and between cylinder blocks

CYLINDER and HEAD COVERS
Remove and scrape dirt from

cyhnder head fins AIR INTAKE

Remove screen
and brush clean

STARTING MOTOR
Keep electric terminais
and starter area ciean

Fig. 14

Do not operate engine with any part of the shrouding
removed.

Do not allow warm air to recirculate back through the
cooling system.

REY.
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sToP
SCREW

THROTTLE
. LEVER

ADJUSTMENT ‘|

engine).

Fig. 15 CARBURETOR ADJUSTMENT

ADJUSTMENTS
CARBURETOR, Fig. 15

therefore no adjustment is necessary.

mately 1 tum open.

Adjustment and Repair Information.

The carburetor Main Metering Jet is of the fixed type and

The correct amount of throttle plate opening for the proper
low idle speed is obtained by means of the Throttle Stop
Screw. However, this is set at the factory so that no ST .
immediate adjustiment is necessary. The /dle Adjustment is b8 e
for smooth low speed operation and this adjustment, if
necessary, must be made with the engine running at idle
speed (throttle valve closed). Initial setting is approxi-

Refer to ‘CARBURETOR’ section, Page 46, for further

not broken.

CLUTCH REDUCTION ADJUSTMENT, Fig. 17

The clutch in the clutch reduction unit is the same as used
in the power take-off unit and is adjusted through two pipe
tap openings; one for the adjustment lockscrew and the
other for turning the adjusting ring. There are four adjusting
plugs in the housing to provide a means of adjusting the
clutch regardiess of what position the unit is mounted in.

CLUTCH ADJUSTMENT, Fig. 16

If the clutch begins to slip, it should be re-adjusted to
prevent it from becoming over-heated and damaged. First,
remove inspection plate to expose the adjusting ring.
Release clutch by pushing shifter iever forward (toward

Turn engine over; by means of a 15/16 inch socket wrench
fitted to the flywheel retainer screw, until clutch adjustment
lock is visible through the inspection opening. Loosen
adjustment lockscrew one full turn. Keep clutch from
turning by securing the crankshaft at fiywheel end. Then,
by means of a screwdriver, turn adjusting ring one notch at
a time in a clockwise direction, until a very firm pressure
(100 ft. Ibs. torque), is required to snap the clutch into
engaged position by means of the clutch shifier lever.
Securely tighten adjustment lockscrew. Assemble the
inspection plate, being sure the gasket fits properly and is

~OPTIONAL-

A N

ADJUSTMENT
LOCKSCREW

ADJUSTMENT -
LOCK

ADJUSTING
RING
(Turn in clock-.
wise direction)

ENGAGING LEVER
(Released posmon)

o o

~ NOTCHESON
ADJUSTING RING

ENGAGING LEVER L
= (Released position) »

AR S RO
ADJUSTING PLUG
e

ADJUSTING LOCK

[ R AT T S
ADJUSTMENT :
LOCKSCREW

(Optional opening .

on opposne sude) :

g

Fig. 16

Remove the two pipe plugs on the side of the housing (i not
accessible, use the two optional taps). Disengage the
clutch and turn engine over slowly with socket wrench
until the adjustment Jockscrew is visible through the pipe
plug opening nearest to the engine. Loosen lockscrew one
full turn, or enough to relieve the tension of the lock
against the notches on the adjusting ring. Then, tum
engine over slightly to expose the notches on adjusting
ring. Keep engine crankshaft from turning, while through
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the adjacent pipe plug opening, turn the adjusting ring with
a screwdriver, one notch at a time in a clockwise direction
(viewing from take-off end). until a very firm pressure (100
ft. lbs. torque), is required to snap the clutch into engaged
position by means of the clutch shifter lever. Tighten
adjustment lockscrew and install pipe plugs when ad-
justment is completed.

Automotive Type Ciutch should be adjusted per manufac-
turer’s instruction on inspection plate attached to clutch
housing.

B

ALIGNMENT §

REA

Fig. 18 DISTRIBUTOR BREAKER POINTS

DISTRIBUTOR BRK'R. POINT ADJUSTMENT, Fig. 18

Remove distributor cap, rotor and dust cover. Examine
cap for cracks and for corroded or burned terminals.

The breaker point gap should be:
.020 inch at tull separation

To readjust point gap, turn engine over slowly until the
distributor breaker arm Rubbing Block is on a high point of
the Cam. Loosen the stationary contact Lockscrew slightly
and insert a feeler gauge between the points. By means of
a screwdriver, turn Adjusting Screw until a slight drag is
felt when sliding the feeler gauge from between the points.
Tighten lockscrew and recheck point gap.

Points that are badly pitted or worn should be replaced
and properly adjusted.

GOVERNOR — OPERATION, Fig. 19

The centrifugal flyweight type governor rotates on a shaft,
supported by bearings in the upper part of the gear cover
and governor housing, and is driven off the camshaft gear
at crankshaft speed. The governor shaft and housing also
provide an integral drive for the Battery Ignition Dis-
tributor.

Four sintered iron flyweights are contained in pockets of
the governor drive gear. The toe end of the flyweights bear
against a thrust sleeve and bearing assembly that moves
back and forth as the flyweights move in and out. The
motion of the thrust sleeve and bearing is transmitted to
the governor lever which in turn is linked to the carburetor
throttle lever.

CARBURETOR

CARBURETOR
THROTTLE LEVER GOVERNOR SPRING

DRIVE GEAR

THRUST
SLEEVE

GOVERNOR
HOUSING BEARING

DISTRIBUTOR DRIVE GEAR

YOKE
FLYWEIGHT GEAR COVER
CAMSHAFT GEAR BEARING
DISTRIBUTOR

8 MOUNTING FLANGE

CROSS SHAFT
“O" RING SEAL

Fig. 19

A spring connected to the governor lever tends to hold the
governor flyweights to their inner position, also to hold the
carburetor throttle open. As the engine speed increases,
the centrifugal force in the flyweights acts against the
spring and closes the throttle to a point where the engine
speed will be maintained practically constant under vary-
ing load conditions. This speed can be varied to suit
conditions by adjusting the governor spring tension to
suit.

GOVERNOR ADJUSTMENT, Fig. 20, Fig. 21

The throttle rod connection to the carburetor must be very
carefully adjusted for length, otherwise the governor will
not function properly and cause the engine to surge badly.
With the engine at rest, the governor spring will keep the
flyweights in, and the throttle rod must be of such length
as to hold the carburetor throttle wide open at that point.

With reference to Fig. 20, disconnect the throttle rod from
the carburetor, and loosen the locknut at the connector on
the governor lever. Place the governor lever in a stopped
position against the governor housing, and the carbvretor
throttle lever in the wide open position, in same direclion
as governor lever. With both levers in this position, screw
the throttle rod into the connector until the 90° bent end of

REY.



= . VENDOR
m@m Mark Industries R

ILLUSTRATED (WISCONSIN ENGINE) SECT.
PARTS CATALOG (CONTINUED)| PAGE 13

. Fig. 21, for attaching the governor spring. It is very
THROTTLE ROD important that the spring is hooked into the proper hole to
{Bent end) ol suit the speed at which the engine is to be operated. The
i Governor Lever Chart, Fig. 21, shows the full load and no
load speeds of the engine and the hole corresponding
thereto. Note that the full load speed is less than the no load
speed and this must be taken into consideration when
readjusting the governor. As an exampile; if the engine s to
be operated at 3200 revolutions per minute under load, the
spring should be hooked into the 6th hole in the governor
lever, and the spring tension adjusted to run 3300 r.p.m. at
no load. When load is applied, the engine will run at
approximately 3200 r.p.m.

-

Caution: Do not operate engine above 3600 r.p.m.
load. Do not operate with governor disconnected.

GOVERNOR LEVER - T ‘
(Stopped position) " oz pan BT < a GOVERNOR-SPRING TENSION ADJUSTMENT,
7= _’ R THROTTLE LEVER ™ Fig. 22

> {Wide open) g

With engine running and warmed up, use a tachometer or
revolution counter against crankshaft to observe the

Fig. 20 : enginer.p.am. while adjusting the governor spring tension.
- Variable Speed Controk:
;—g-a No Load | Hole | o 0| FIy- SPRING HOLE NO. °
.PM.| RP.M. | No. Weight ~ 12 Pull ‘T" handle control outward and turn clockwise to
:ggg :?;’g g ﬂ / 1 lock in place when desired operating speed is obtained.
1800 | 1880 e | Lieht - el Move collar on speed control rod to a stop position
1900 | 2000 7 ::/ g against threaded ferrule and lock in place with allen set
2000 | 2420 2 Heavy 7 screw.
2100 | 2450 - I
200 | 2478 | 2 b — T HANDLE IN OPERATING
2300 2550 2 b e SPEED POSITION
2400 | 2620 | 2 o £D FERRULE CONTROL ROD
2500 | 2700 | 2 I3 THREADED TO CARBURETOR
2600 | 2770 | 2 — f STOP COLLAR
2700 | 2850 3
2800 | 2925 | 4 | st A'-SLCE:EE‘VET
3000 | 3130 | 5 *f-.’a%
3100 | 3200 | 5 Std. , )
3200 | 3300 | 6 GOVERNOR IDLE POSITION  GOVERNOR SPRING
9 o VARIABLE SPEED CONTRO
3600 | 3740 | M /

.78 ~ -— 300 — IDLE SPEED-.@’T\ ’ OPERATING SPEED
| ; | POSITION POSITION
(IR LOCKNUT
/=~ CONTROL LEVER

.045 WIRE DIAMETER .
— STANDARD — o
FLYWEIGHT and GOVERNOR SPRING LIFr gy H =

— : . , ADJUSTING SCREW e[,

i .97—’} [-——-2.50—3 Sl

BRI TWO SPEED (IDLE) CONTROL

.037 WIRE DIAMETER IDLE POSITION
HEAVY FLYWEIGHT and LIGHT TENSION
GOVERNOR SPRING
(for Generator Set)

KEY SLOT IN BRACKET

Fig. 21 CONTROL ~
IN OPERATING
the rod will register with the hole in the carburetor throttle POSITION M*iﬁ% ¢
lever. Then, screw throttle rod in one more tumn to shorten. LOCKNUT Uy
linkage slightly. Tighten throttle rod locknut and assemble 'e
cotter pin to carburetor end of throttle rod. FIXED SPEED CONTROL

NOTE: Heavy flyweight governor with a light tension Fig. 22

spring is used in place of standard, when minimum Two Speed (ldie), or Fixed Speed Control

overrun is required, i.e., generator set. Place controlin operating speed position. Turn adjusting

The governor lever is furnished with 12 holes, as shown in screw locknut, to obtain desired No lLoad operating
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r.p.m. — clockwise W increase speed, counterclockwise
to decrease speed.

VALVE TAPPET ADJUSTMENT, Fig. 23

With the tappets in their lowest position (valves completely
closed) and engine cold, the clearance between valve stem
and tappet adjusting screw should be:

Intake — .007 inch Exhaust — .020 inch

The intake valve is to the left in the cylinder block, facing
the valve chamber opening. The exhaust vaive is to the
right. Place a feeler gauge of proper clearance between the
valve stern and tappet screw. Adjust clearance by means
of two 1/2 or 7/16 inch tappet wrenches.

For ease in adjusting the tappets, disconnect the oil line to
governor housing, and remove the intake manifold.

LVE TAPPET (Intake) F}

R FecLER ) .
GAUGE -.f‘.t e
e !

Fig. 23 VALVE TAPPET ADJUSTMENT
TIMING

VA

FIRING ORDER

The firing interval (crankshaft degrees), between No. 1
cylinder and No. 2 is 270° — from No. 2 cylinder to No. 1,
450°.

The No. 1 cylinder is on the Right Hand Side, when viewed

from flywheel end of engine. No. 2 cylinder is on the Left
Hand Side, nearest to the flywheel.

NOTE: This differs from other Wisconsin Vee type engines
where the No. 1 cylinder is in the left hand cylinder bank,
nearest to the flywheel.

DISTRIBUTOR

The distributor is of the mechanical advance type and it is
driven off an engine speed governor shaft through a pair
of 2:1 ratio gears. Thus, the distributor operates at one-half
engine speed in a clockwise direction, when viewed from
above.

DISTRIBUTOR TIMING PROCEDURE,
Fig's. 24, 25, 26, 27, 28

A Caution: Disconnect battery leads to engine, to
prevent engine from accidently starting.

IMPORTANT

It is necessary that the distributor breaker point gap be
.020 inch, because any change in gap cpening will affect
the ignition timing. Check, and adjust if necessary per

FLYWHEEL RETAINER SCREW Q,QL

FLYWHEEL
SHROUD

/

1 MARKED
_ TIMING VANE

Fig. 24

30°

NOTCH IN

BREAKER
EAd \ HOUSING
POINTS JUST
BEGINNING TO OPEN

Fig. 25

Distributor Breaker Point Adjustment paragraphs, Page
12, before timing distributor to engine.

DISTRIBUTOR MOUNTING

Assuming the distributor was removed from the engine;
take off the screen over the flvwheel air intake opening.
This will more clearly expose the timing marks on flywheel
shroud, and also the fiywheel T.D.C. Timing Vane located
by an Arrow and identified through the timing opening by
a vertical (]) cast depression on the top of the vane, see Fig.
24. Next, remove spark plug from No. 1 cylinder, on right
hand side of engine. By means of a 15/16 inch socket
wrench fitted to the flywheel retainer screw, turn the
engine over slowly, and at the same time hold a finger or
thumb over the spark plug hole to determine the compres-
sion stroke.

Upon reaching the compression stroke. continue turning
flywheel until the vertical mark (1) on the top of the Timing
Vane is in line with T.D.C. mark on the flywheel shroud.
The No. 1 piston is now on top dead center with timing
marks positioned as illustrated in Fig. 24. Reassemble
spark plug.
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NOTE: At this time, paint the 7' mark on the iming vane
white, 8o that it will be clearly visible for checking with a
Timing Light.

With the No. 1 piston now on TDC and on compression
stroke, take off cap, rotor and dust shield from distributor
and mount to adapter housing in the following manner:

1. With reference to Fig. 25, place rotoron distributor shaft
and turn shaft clockwise until center of rotor contact is
about 5/8” from outer edge of notch in distributor
housing, or about 30° from center of notch. A slight
resistance will be felt as the breaker cam contacts the
breaker arm.

2 With advance arm in place and tightened to adapter
housing, assemble distributor to adapter with rotor
pointing in an approximate 3 o'clock position, which
would place the notch in housing and No. 1 terminal in
about a 4 o‘clock position, see Fig. 26. It may be
necessary to rotate shaft slightly by means of the rotor
to mesh distributor gear with governor accessory drive
gear.

3. With the distributor clamp screw loose, turn the distrib-
utor body slightly in a clockwise direction until the
breaker points are firmly closed. Then turn the distrib-
utor body in a counterclockwise direction until the
breaker points are just beginning to open. At this pointa
slight resistance can be felt as the breaker point cam
strikes the breaker point arm.

ROTATE
DISTRIBUTOR

!
-

—

LOOSEN DISTRIBUTOR .
CLAMP SCREW _ |

CLEARANCE HOLE !
IN GEAR COVER |

BREAKER POINTS
JUST BEGINNING

. NOTCH IN

- .DISTRIBUTOR HOUSING §
" X _(:'o'clock position) .

Fig. 26
4. Tighten advance arm ciamp screw through hole in gear

cover. Number 1 cylinder is now ready to fire in the
retarded position.

5. Assemble dust cover and distributor cap. Connect
ignition wires from distributor to spark plugs and coil
per Fig. 27 and wiring diagram Fig. 30.

If care is exercised in the preceding instructions, the spark

timing should be accurate enough for satisfactory starting,

however, checking spark advance with a Timing Light, as
described in the following Timing Check’' paragraphs, is
necessary.

SPARK ADVANCE
The running spark advance is 6° before Top Dead Center

(T.D.C.) at 1800 r.p.m., with the distributor fully advanced
to 22° before T.D.C. at 3400 r.p.m. Engines are properly
adjusted at the factory for accurate timing and peak
dependable performance for the complete operating range
of speeds from 1600 through 3600 r.p.m. Future timing can
be checked and adjusted in the following manner:

TIMING MARKS

Two timing siots are provided on the right hand side of the
front face of flywheel shroud:

1. For timing variable high speed engines to 22° at 3400
r.p.m., refer to Fig. 28 which illustrates 25°, 22°, 19° and
T.D.C. iming marks. A cast arrow identifies the “I”
marked flywheel vane that is visible through the
opening at the 22° mark.

2 For fixed speed engines, particularly those operating at
1800 r.p.m., refer to Fig. 28A which illustrates 9°, 6°, 3°
and T.D.C. timing marks. The cast arrow identifies the
“I” marked flywheel vane that is visible through the
opening at the 6° mark.

NOTE: Read *Important Note on Page 16, with reference to
Fig. 15 on Page 11, for adjusting engine speed to 1800
r.p.m. for 6° advance timing.

TO IGNITION |

- IGNITION |
. DISTRIBUTOR

[ ‘TERMINALTOWER .
B8 LT Lot b 11120 21 Y 2o

Fig. 27

W
“I"MARKED S0 LEADING EDGE IN LINE
WHITE VANE  §§4&  WITH ADVANCE MARK
SSF  ,FOR 3400 RPM TIMING

FOR 1800 RPM

TIMING — Fig. 28A
// (]

Il

Il

I
{0
<

i L

T
=

JLJpo Jt -

Fig. 28 SPARK ADVANCE
VARIABLE HIGH SPEED
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FOR 3400 RPM LEADING EDGE IN LINE
TIMING — Fig. 28 WITH ADVANCE MARK
\ FOR 1800 RPM TIMING

=M
i
T

“I" MARKED
WHITE VANE

|

i LT T 11}\

Fig. 28A SPARK ADVANCE
FIXED LOW SPEED

TIMING CHECK AND ADJUSTMENT

It is necessary that the distributor breaker point gap be
.020 inch, because any change in gap opening will affect
the ignition advance. Check and adjust if necessary, per
Distributor Breaker Point Adjustment paragraphs, before
timing.

A slotted opening is provided on the rim of the flywheel
screen so that timing can be checked without removing the
screen.

Caution: Do not operate engine with screen removed
from front face of shroud.

NOTE: Paint the “I” marked flywheel vane white, so that it
will be clearly visible for checking with a Timing Light.

1. Withreferenceto Fig. 29, connect the inductive clamp
of a conventional automotive type Timing Light to the
No. 1 spark plug cable. Clip the red marked clamp of
the timing light to the battery positive terminal, and
the black marked clip to ground.

2 Withreference to Figs. 28, 29, and the engine operating
at 3400 r.p.m., allow the flash from the timing light to
illuminate the “/” whitened flywheel vane. At the time
ofthe flash the Jeading edge of the vane should line up
with the 22° Timing Mark on the flywheel shroud.

2a. For fixed low speed applications, operate the engine at
1800 r.p.m. and allow the flash from the timing light to
illuminate the “I” whitened flywheel vane. At the time
of the flash the leading edge of the vane should line up
with the 6° Timing Mark on flywheel shroud, as
illustrated in Fig. 28A.

3. If timing is incorrect, loosen the advance arm clamp
screw at the base of the distributor. A screwdriver
clearance hole is provided in the flywheel shroud as
shown in Fig. 26.

With the engine again running at timing speed turn
the distributor body very slightly clockwise or counter-
clockwise as required, until white vane and Timing
Mark do match up. Securely tighten clamp screw when
satisfactory timing is accomplished.

*IMPORTANT

On fixed low speed applications timing should be adjusted
to 6° before T.D.C. at 1800 r.p.m.

For engines where the governor is set to operate at speeds
other than 1800 r.p.m.. a tachometer will have to be used,
and the speed adjusted to 1800 r.p.m. in the following
manner, and with reference to Fig. 15.

1. Run engine at idle speed, 1000 r.p.m.

2. Turn Stop Screw on carburetor throttle lever clockwise
until engine speed reaches 1800 r.p.m.

3. Proceed to check and adjust timing.

4. After timing is accomplished, turn stop screw on
carburetor throttle lever counterclockwise until original
idle speed of 1000 r.p.m. is obtained.

IGNITION
DISTRIBUTOR .

NO. 1 SPARK PLUG
TERMINAL

u : ICTI\ b
VA B (Arrow toward spark plug) @
TNO.2  » : W,
SPARK PLUG.

)

.

t

BLACK CLAMP
- TO GROUND

RED CLAMP

TO BATTERY
POSITIVEITERMINAL
L o

Fig. 29
ELECTRICAL EQUIPMENT

The 12 voit Battery Ignition Distributor with Coil and
Starting Motor, Fig. 30, are standard equipment. Options
include: 30 amp or 10 amp Flywheel Alternator, Electric
Fuel Pump, Instrument Panel, High-Temperature Safety
Switch and Solenoid Starting. Battery Is not furnished by
Teledyne Wisconsin Motor.

Caution: Stop engine when checking battery termi-

b nals or electrical connections. High voltage in starter
and ignition cables will cause shock if touched with
bare hands.

FLYWHEEL ALTERNATOR, Fig. 31, Fig. 31A

This flywheel alternator is of the permanent magnet tape
and has no brushes, commutator, belts or adjustments. A
series of coils (stator) is mounted to the engine gear cover,
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12 VOLT STARTER
BATTERY s SWITCH STARTING
—— <3 MOTOR
H o . T ;_tg‘_\_’ =
5 v _ ‘ A
- optional ~ | s -
i T4An A "'» I--».? ____________________
~~., ' = optionol = -
{7 71’ STARTER RECT/REG G JD
L pa s SWITCH 30 AMP e
RS STATOR

'r'ﬁ L ~| . P

.Q)g/é) -
'Q&{&' — OPTIONAL -~

= 10 AMP FLYWHEEL
STATOR ALTERNATOR CIRCUIT

SPARK PLUGS

2 1
] Rotation
’__J_ —a,."-r‘ =

st :

<4 | HIGH TEMP
IGNITION ¢ | SAFETY sw
DISTRIBUTOR| (eptiensl)

IGNITION
SWITCH ‘,‘;I
Moke connections; For lights ot

charge side of ammaeter ( negotive
terminal ). Equipment Solenoids
at Starter Switche Bottery side.

Fig. 30 WIRING DIAGRAM
/ ELECTRICAL SYSTEM
WITH

FLYWHEEL ALTERNATOR
IGNITION
coitL

ELECTRIC
FUEL PUMP
{optional )

and the magnetic flux is provided by a permanent magnet
ir. the flywheel which rotates around these stationary
coils.

IMPORTANT

This is a Negative Ground system. Charging components
will be damaged if grounded wrong in connecting or
jumping batteries.

Caution: Handle battery carefully to prevent acid
burns. Avoid sparks near battery — gas given off by
battery is explosive.

Both 10 amp and 30 amp Fiywhee! Alternator systems are
very similar, they can be distinguished from each other by
the ammeter calibrations; 0 to 75 amps for the 10 amp
circuit and 0 to 30 amps for the 30 amp circuit. Also, the 30
amp system has a single unit Rectifier/Regulator mounted
to a cavity on the right hand side of the gear cover. The 10
amp system has separate Rectifier/Requlator modules
mounted to a cover in the same location.

STATOR

MAGNETIC
ROTOR

CONNECT TO

CHARGE SIDE

OF AMMETER J
CONNECT TO S

CENTER TERMINAL & & /

&

RECTIFIER/
REGULATOR

REGULATOR
MODULE =

RECTIFIER

MODULE

CONNECT TO /
CHARGE SIDE =

OF AMMETER

Fig.31 10 AMP FLYWHEEL ALTERNATOR

IMPORTANT
While welding is being done on equipment or machinery

Fig. 31A 30 AMP FLYWHEEL ALTERNATOR

equipped with a Wisconsin engine, furnished with a
flywheel alternator, disconnect battery completely from
the electrical circuit (remove cables from positive and
negative terminals of battery). This is a precautionary
measure, since high electric current and voltage may
appear during the welding process and damage the
regulator.

PRECAUTIONS to be exercised in the use of both 10 amp
and 30 amp Flywheel Alternators.

1. Do not reverse battery connections. Negative battery
terminal must be grounded. Reverse polarity will
damage rectifier.

2. Connect booster batteries — positive to positive and
negative to negative.

3. Do notground any wires from stator or modules whicl:
terminate at connectors.

4. Do not operate engine with battery disconnected, or
disconnect the alternator output lead while the alter-
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When assured that the problem is with the alternator,
follow the tests outlined in ‘Trouble Shooting’.

TROUBLE SHOOTING

FLYWHEEL ALTERNATOR
12 VOLT — 10 AMP and 30 AMP Systems

Trouble Shooting Procedure is a guide showing methods of
testing the charging components. The following chart of
Tests 1.0 to 4.3 are with the engine running, and substi-

nator is operating. as damping effect of the batterv will -
be lost. The voltage will rise to an extreme value and
permanent damage to the regulator may occur.

5. Disconnect ground battery lead if a battery charger is
used.

6. Do not polarize the Rectifier/Regulator.
WIRING CIRCUITS, Fig. 30, 31, 31A

These are negative ground circuits. Connect ground strap

from negative post of battery to starting motor flange, or
good clean grounding surface on engine.

10 Amp System, Fig. 31

The fool-proof type connectors are used to prevent incorrect
wiring from the stator to the rectifier and regulator
modules. To disconnect plugs, squeeze outer ends of
recepticle and pull apart.

The rectifier is insulated from ground, but the stator and
regulator module are grounded to the engine through their
mounting surface. The regulator module therefore should
not be removed and mounted at some remote location.

30 Amp System, Fig. 31A

The single module rectifier/regulator is grounded through
its mounting surface. Ease in making wire connections is
provided by spade type terminals.

The two lead wires from the stator are connected to either
of the two outer terminals on the regulator/rectifier. The
center terminal on the regulator/rectifier must be connected
to the negative terminal on the ammeter.

FLYWHEEL ALTERNATOR
SERVICE PROCEDURE:

PRELIMINARY TESTS

1. Visual Inspection should be made to eliminate condi-
tions that may be interpreted as a defective alternator.
Examine leads for broken or loose connections, and
make sure modules are securely mounted. The regulator
module must be mounted to a metal surface for ground-
ing purposes, (Test 5.0) for 10 amp alternator system.

The rectifier module, although insulated electrically
from ground, should be securely mounted for heat
dissipation. The mounting surfaces must be clean and
free of contaminants, oil, grease, etc.

The rectifier/regulator module for the 30 amp system is
cooled by air circulation through body fins which
extend into the flywheel air shroud. Do not allow fins to
get clogged with dirt.

2 Check Battery. Use a Automotive battery in good
condition, fully charged and with clean, tight terminal
connections.

3. Check Ammeter. Be certain the ammeter is functioning
correctly. Amperage output is regulated by engine
speed. The rated amperage output is

tuting known good components in place of suspected
faulty components. Static Tests 5.0 through 7.2, following
the Running Tests, are more conclusive but some tests

Maximum RPM | 10 AMP System 30 AMP System

3600 10 amps 30 amps

require special Wisconsin Test Lights.

RUNNING TESTS

Problem: Battery Overcharge

Ponnible Cause & Remedy

Teat 1.0 Engine not running
check batlery with DC
Voluneter.

1.1 If voltage is greater than
13.5 volts

1.2 With engine running at
full RPM, check battery
voltage with DC
Voltmeter.

1.3 If the charge increases
beyond 13.5 volts.

1.4 If the charge remains
under 13.5 voits.

1.1 Place 12 volt light bulb or
carbon pile acrues battery to
reduce voltage o below 13.5
volts.

1.3 For 10 smp circult
Faulty Regulator. Replace. —
static check regulator per Test
No. 5.1. for 10 amp svstem.

For 30 amp system
Faulty Rectifier/Regulator.
Replace

1.4 Alternator functioning

properly. Check battery
condition.

Problem: Low/No Charge

Poesible Cause & Remedy

Test 20 Proceed with Test 1.0
and 1.1. It is necessary to
slightlv discharge
battery to make system
work.

21 With engine running at
full RPM, check battery
voltage with DC
Voltmeter.

2.2 If the charge rate
increases —

2.2 Alternator functioning
properly. Battery was fully
charged.

For 10 amp system

2.3 If system does not
charge.

24 If charge rate increased
with regulator
disconnected.

2.5 If the charge rate does
not increase with
regulator disconnected.

23 Operate engine with regulator
disconnected (continue with
Test 2.4).

2.4 Regulator was at fault. Replace
regulator module, — static
check reguiator per Test No.
5.1

25 Regulator is not at fault Check
Rectifier per Test 3.0, 3.1 or
statc check per Test 6.0.

For 30 amp system

2.6 If system does not
charge.

2.7 If charge rate increases
with substitute Rectifier/
Regulator.

2.8 If no charge.

2.6 Temporarily substitute another
Rectfier ‘Resgrulator. Be sure to
Rround case to engine.

27 Rectifier /Regulator at fault —
repiace.

2.8 Rectifier "Regrulator not at fault
-— check stator per Test 4.2.
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Problem: Low /No Charge

Possible Cause & Remedy

Teat 3.0 Test conditions and
procedure the aame as
1.0and 1.1. lt1s
necesaary to slightly
dincharge batterv to
make system work,

3.1 Plug new Rectifier in

system. Run engine at
full RPM.

For 10 amp system only

3.2 If the charge rate
increases with new

3.2 Rectifier module at fault.
Permanently install new

Fig. 32A, DF81 FLASHLITE TESTER

331 th ::n 1 ed a3 ., "mofm:“f AL Check DF 83 Analyzer — Wisconsin Part, Fig. 32.
e arge ra oes Rectifier not at fa hec : o . .
not increase with new Stator per Test 4.0. DF 81 Flashlite Tester — Wisconsin Part, Fig. 324.

Rectifier —

Problem: Low/No Charge

Poesible Cause & Remedy

For 10 amp system

Tesat 4.0 With engine stopped,
unplug all connectors
between modules and
stator. Start engine and
run at 2400 RPM. With

VOLT-OHM-MILLIAMMETER Simpson 260 or equal.

The DF 83 Analyzer was developed for testing the solid
state ignition and flywheel alternator components as
furnished on Wisconsin engines. It is very efficiently and
economically powered by four transistor radio type 9 volt
batteries. The DF 81 Flashlite Tester is used primarily for
checking continuity.

voltage besween each of REGULATOR TESTS (10 Amp System)
the biack stator leads
and ground. Test 5.0 REGULATOR GROUND

4.1 If one of the two voltages
is zero or they are over
10% apart, —

4.1 The stator is defective and
should be replaced. Static

check stator per Tests 7.0, 7.1,

72

The YJ 60 Regulator module must be mounted to a metal
surface for grounding purposes. Check for continuity with

a VOM (R x 1 scale) or test light.
For 30 amp system
4.2 With engine sto) 42 Circuit TESTER TESTER
\u:plpgbothACpma-t W Volage RED LEAD BLACK LEAD RESULT
Conneed.rACvol.;’:tato RPM Volta To Reguloator To Ground DF 83-Light On
leads from stator. Start :10% Body DF 81-Light On
engine and check 3600 50 VOM- Continuity
voltage. 3200 44
2800 39
2400 33 Test 5.1 REGULATOR STATIC CHECK
2000 28
. {1600 2 This test is an alternative or in addition to running tests
4.3 If AC voltage does not 4.3 The stator is defective and 2.3 and 2.4 (omitting regulator). The DF 83 Analyzer is
increase with engine should be repiaced. used.

speed.

FLYWHEEL ALTERNATOR COMPONENTS

YJ 60 REGULATOR

NOTE: Module is defective if light indication is not as
shown.

STATIC TESTS
. . . . >
The following test equipment is required: o 133- O _(\f"t o _(\f"z O ‘:\\0
OFF . ON 0y '.\:ZQ Q,"o ¥ VS:"V-Q v".g"@vQ G?:\Q\C’
SWIT CH &S RIS W R
Module Module
1 | Base Plote | Red Leod - OFF
Module Module
2 Red Leod | Base Plote - OFF
Module On And
3 R:A:d::e"d B:::d;l:o'e TBla:k Leod | Remoin
hen Remove On

[~~~ INDICATOR
LIGHT

7 — COVER

Fig. 32, DF83 ANALYZER

BLACK LEAD

RED LEAD

REY.
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RECTIFIER TESTS (10 Amp System)

Test 6.0 RECTIFIER STATIC CHECK

The diodes in the Rectifier module can be checked with
any continuity device such as the DF 83 analvzer, DF 81
Flashlite or VOM. Since various testing devices will differ
in their operation, it should be noted in the following three
Rectifier test charts that the results in tests 1 and 2 should
always be opposite to the results of tests 3 and 4.

YJ 68 RECTIFIER (using DF 83 Analyzer)
Module is defective if light indication is not as shown.

< @ @ *
< < ) e
O/ N QS O O )
£\ + Ve QS
S FO S FN L R
AL \j" LSS ‘3\@?‘\,‘0 Sae\y
Either
Module
! White Leod B|r::ut.cod - orF
Orh
2 Module Mod\:re - OFF
White Leod | Block Leod
Either
Module
3 Module . = ON
Block Lead White Lead
Other
Module
4 Module ) - ON
Block Leod White Lead

BLACK LEAD

BLACK LEAD - T

//%———\'/

lBLK.BLK. W.:J
©c 0O o

YJ 68 RECTIFIER (using DF 81 Flashlite)

WHITE LEAD

TEST VOM RED VOM BLACK METER
NO. LEAD TO: LEAC TO: INDICATION
Either
Module -
1 . Moaule No Continuity
White Lead Biock Lead
Uther
Module -
2 . Module No Continuity
White Leod Block Lead e
Either
3 Module wl:‘.:d';_le d Continuity
Block Lead ite Leo
Other
4 Module w':ﬂodule d Continuity
Block Leod ite Lea

RECTIFIER/REGULATOR TESTS
(30 Amp System)
NOTE: Static check of Rectifier/Regulator module is not
available — direct substitution is the only means of

checking. Follow engine running test procedures begin-
ning with Test No. 2.0 and for 30 amp system.

STATOR TESTS

YB 81 10 amp STATOR YB 84 30 amp STATOR
The continuity tests for stators is not a (’ﬁ
y

100% method of checking. However, if g%

the stator fails the continuity tests, it is \
definitely defective. If it passes the tests %} .
but all other components have also ;
checked out QO.K., the stator may be the defective part of
the system and should be replaced. Test can be made with
Stator on engine.

Test 7.0 STATOR GROUND

Like the Regulator, the YB 81 and YB 84 Stators must be '

grounded. Stator ground can be checked with any type
continuity device.

TEST | TESTER RED|TESTER BLACK LIGHT
NO. LEAD TO: LEAD TO: INDICATION
Either
Module
1 . Module ON
White Lead Black Leaod
Modul Other
2 noduie Module ON
White Leod Block Lead
Either
3 Module w':d.:d"LIe d OFF
Block Lead te Leo
Other
Module
4 Module . OFF
Block Leod White Lead

YJ 68 RECTIFIER (using VOM equipment)

Note: Continuity shall bein one direction only. If readings
are not as indicated, replace module.

TEST TESTER TESTER
NO.| RED LEAD | BLACK LEAD RESULT
To §
! BI:ck'oL':::d To Ground g:‘; g?' tfg:' gn
T - Light n
2 Bl:cl?:_h:;d To Ground VOM - Continuity

Test 7.1 STATOR CONTINUITY

This test should be performed after 7.0 stator ground test.
Use continuity equipment such as DF 81 Flashlite or
VOM. Results other than specified indicate a defective
stator.

No. | RED LEAD | BLACK LEAD |  RESULT
1 | To Ground g2 JSroter
2 | To Giound aTn:ckS't':;d sgjl-cuw O
- Continuity
3 To Ground anT:ef'C:Ld
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Test 7.2 CONTINUITY with DF 83 Analyzer
(applies to 10 amp system only)

Q@ <@ e $
. < < o < o O
L/ LSS NS
PR AT AR RN LD
,\‘o ‘5‘ Q_‘OVQ, ‘g‘ QV\IQ, $ _ib V‘o S &
Stotor
! Block Leod Ground - On
Stator Other
2 | Block Lead| Crovnd - On
S
3 Ground Re;"l'_:'od - On
Stator
4 Ground Block Lead - On
Stator Other
5 | Grewnd giock Lead - On
TERMINAL
PLUG Y88l

«— TERMINAL
PLUG

For 30 amp system

1. Connect analyzer Red and Black leads to stator leads —
Light “ON.”

2. From either stator lead to ground — Light “OFF.”

Iflight indication is other than shown, for either 10 amp or
30 amp systems, stator is defective. If stator checks out
good, perform voltage test 7.3.

Test 7.3 STATOR RUNNING VOLTAGE
For 10 amp system

With the engine stopped, unplug all connectors between
modules and stator. Start the engine and run at operating
speed. Perform the following tests with an AC voltmeter:

TEST METER METER STATOR
NO.| RED LEAD | BLACK LEAD| DEFECTIVE IF:
To Stoter Either Reading
! Black Leod To Ground is O
To Other or
2 Stator To Ground Reodings Vory
Block Lead more than 10%

For 30 amp system refer to test 4.2.

HIGH TEMPERATURE SAFETY SWITCH, Fig. 33

As a safety precaution against overheating, engines are
optionally equipped with a high temperature switch
mounted to the cylinder head opposite the No. 1 spark plug
toward take-off end. Do not locate switch at any other
location.

When cylinder head temperature becomes critically high,
the safety switch will automatically stop the engine by
shorting out the ignition system. A waiting period of 5 to
10 minutes will be required before the switch has cooled off
sufficiently to re-start the engine. An overheated engine

will score the cylinder walls, burn out connecting rod and
crankshaft bearings, also warp pistons and valves. The
cause of the overheating condition will have to be remedied
before the engine is re-started. See Engine Overheats
paragraph in Troubles, Causes and Remedies section.

CONNECT TO NEGATIVE (-) -
TERMINAL ON IGNITION COIL

NO 1 SPARK PLUG

MOUNT SWITCH
OPPOSITE NO. 1 SPARK
PLUG. AT TAKE-OFF END

HIGH TEMPERATU
SAFETY SWITCH

TAKE-OFF
END VIEW

ENGINE TROUBLES
CAUSES AND REMEDIES

The three prime requisites essential to starting and main-
taining satisfactory operation of internal combustion
engines are:

1. A proper fuel mixture in the cylinder.

2. Good compression in the cylinder.

3. Good spark, properly timed, to ignite the mixture.

If all three of these conditions do not exist, the engine
cannot be started. There are other factors which will
contribute to hard starting; such as, too heavy a load for
the engine to turn over at a low starting speed, & long
exhaust pipe with high back pressure, etc. These condi-
tions may affect the starting but do not indicate that the
engine is improperly adjusted.

As a guide to locating starting difficulties which might
arise, the following causes are listed under the three
headings: Fuel Mixture, Compression, and Ignition.

In each case, the causes of trouble are given in the order in
which they are most apt to occur. If the remedy is
apparent, no further remedies are suggested.

Starting Ditficulties
FUEL MIXTURE
No fuel in tank or fuel shut-off valve closed.

REY.
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Plugged vent hole in fuel tank cap. IGNITION

Faulty fuel pump. Diaphragm in pump worn or punctured.

Carburetor not choked sufficiently, especially if engine is
cold.

Water, dirt, or gum in gasoline interfering with free flow of
fuel to carburetor. Clogged fuel filter screen.

Poor grade or stale gasoline that will not vaporize suffi-
ciently to form the proper fuel mixture.

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

Dirt or gum holding float needie valve in carburetor open.
This condition would be indicated if fuel continues to drip
from carburetor with engine standing idle. Often tapping
the float chamber of the carburetor very lightly with the
handle of a screwdriver or similar tool will remedy this
trouble.

Restricted or dirty air cleaner.
Faulty carburetor — requires overhaul.

To test for clogged fuel line, loosen fuel line nut at
carburetor slightly. If line is open, fuel should drip out at
loosened nut.

COMPRESSION

Caution: Disconnect spark plug wires to prevent
engine from accidentally starting.

If the engine has proper compression, considerable re-
sistance will be encountered on the compression stroke
when turning engine crankshaft over slowly by hand. If
resistance is not encountered compression is faulty.

Restore Compression to an engine that has been out of
operation for a period of time, in which the oil has drained
off the cylinders, by removing the spark plugs and pour
about a fluid ounce of crankcase oil through the spark plug
hole in each cylinder. Turn engine crankshaft over several
times to distribute the oil over the cylinder walls, then
reassemble spark plugs and compression should be satis-
factory.

Compression Check using a commercial compression test
gauge; T.W.M. does not consider it practical to publish a
p.s.i. compression figure because of the variables involved;
engine condition, method of testing, and rpm of test. Our
recommendation is that whatever gauge test is performed,
a variation of more than 10 p.s.i. between cylinders would
indicate leaking rings, valves or any of the following:
Valve stuck open due to carbon and gum on valve stem, or
leaking valve seat, see ‘Valves’, Page 35.

Valve tappets adjusted with insufficient clearance under
valve stems. See ‘Valve Tappets,’ Page 14.

Piston rings worn, broken, or stuck in piston due to carbon
accumulation. See ‘Connecting Rods and Pistons’, Page
31

Loose spark plugs or broken spark plug. In this case a
hissing noise will be heard when cranking engine, due to
escaping gas mixture on compression stroke.

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

Check Distributor ‘Ignition spark’ per instructions on
Page 23. No spark or weak spark may be attributed to the
foliowing:

Ignition cable loose or disconnected at coil, distributor or
magneto, or spark plugs.

Broken or frayed ignition wires.

Spark plug insulator broken.

Spark plugs wet or dirty.

Spark plug gap incorrect. See Page 10.
Condensation on spark plug electrodes.
Breaker point gap incorrect. See Page 12.
Breaker points pitted or fused.

Breaker anm sticking.

Condenser leaking or grounded.

Spark timing wrong. See Page 16.
Weak battery. Faulty ignition coil.

ENGINE MISSES
Spark plug gap incorrect. See Page 10.
Worn, leaking or loose ignition cables.

Weak spark or no spark in one of the cylinders. See
‘Ignition’, test for spark, Page 23.

Loose connections at ignition cables.
Breaker points pitted or worn.
Water in gasoline.

Poor compression. See ‘Compression’, Page 22.

ENGINE STOPS
Fuel tank empty.
Water, dirt or gum in gasoline.

Gasoline vaporized in fuel lines due to excessive heat
around engine (Vapor Lock). See ‘Stopping Engine’, Page
6.

Vapor lock in fuel lines or carburetor due to using winter
gas (too volatile) in hot weather.

Air vent hole in fuel tank cap plugged.
Engine scored or stuck due to lack of oil.
Ignition troubles. See ‘Ignition’, Page 22.

ENGINE OVERHEATS

Crankcase o1l supply low. Replenish immediately.
Ignition spark timed wrong. See ‘Timing’, Page 14.
Low grade of gasoline.

Engine overloaded.

Restricted cooling air circulation.

Part of air shroud removed from engine.

Dirt between cooling fins on cylinder or head.

REY.



_Wm Mark Industries

ILL

USTRATED
PARTS CATALOG

Intake screen clogged with dirt.

Engine operated in confined space where cooling air is
continually recirculated.

Carbon in engine.
Dirty or incorrect grade of crankcase oil.
Restricted exhaust.

Engine operated while detonating due to low octane
gasoline or heavy load at low speed.

ENGINE SURGES OR GALLOPS
Carburetor flooding.

Governor spring hooked into wrong hole in lever. See
‘Governor Adjustment’, Page 12.

Governor spring tension incorrectly adjusted.

Governor or throttle linkage binding, worn or discon-

nected.

ENGINE KNOCKS

Poor grade of gasoline or of low octane rating.
Engine operating under heavy load at low speed.
Carbon or lead deposits in cylinder head.

Spark advanced too far. See ‘Timing’, Page 14.

Loose or burnt out connecting rod bearing.

Engine overheated due to causes under previous heading.
Worn or loose pistor'x pin.

ENGINE BACKFIRES THROUGH CARBURETOR
Water or dirt in gasoline.

Engine cold.

Poor grade of gasoline.

Sticky inlet valves.

Overheated valves.

Spark plug heat range incorrect (too hot).

Hot carbon particles in engine.

HIGH OIL PRESSURE
Qil pressure gauge defective.

Clogged pressure line.

LOW or NO OIL PRESSURE
Qil pressure gauge defective.
Oil line to gauge clogged up.
Crankcase oil supply lov:.
Faulty oil pump.
Gears worn or broken.
Cover worn.

Loose cover.
Body worn.

Faulty relief valve.

Clogged or leaky oil line connections.

Strainer screen clogged up.

Oil too thin due to dilution or too light of grade used.
Worn rod bearings, or main bearings.

IGNITION SPARK

If difficulty is experienced in starting the engine or if
engine misses firing, the strength of the ignition spark
should be tested as follows: Disconnect the No. 1 and No. 2
spark plug cables from distributor towers. Leave the cable
from the center tower to the coil in place. Insert a stiff piece
of wire or metal rod into one of the sockets. Use an
insulated pliers and hold cable terminal of that tower
about 1/8 inch from the stiff wire or rod. Then, with the
ignition switch on, turn the engine over by depressing the
starter button and watch for a spark to discharge during
the cranking cycle.

Caution: There is high voltage in ignition cables.
Hold with insulated pliers to prevent receiving an
electric shock.

Repeat this check with the other ignition cable. A good
spark from each of the towers will eliminate the ignition
coil and distributor as the source of trouble. If there is a
weak spark, or no spark at all, check breaker point gap,
condenser and ignition coll.

ENGINE DISASSEMBLY and REASSEMBLY

OVERHAUL

An engine overhaul shall be deemed necessary if at least
one of the following occur:

1. A 10% loss in horsepower.

2 0il consumption of one quart or more every 12 hours of
operation.

3. A major engine part failure.

Under normal operating conditions and with scheduled
maintenance, a suggested period between overhaul;

2000 Hours: For intermittent load applications using 65 to
85% of horsepower at 1500 to 3600 r.p.m.

1500 Hours: For continuous load applications using 85 to
95% of horsepower at 2400 to 3600 r.p.m.

SAFETY NOTICE

Correct repair and adjustinent are very important for safe
and reliable engine operation. It is impossible to evaluate
and advise of all the conceivable ways in which service
work should be done, or of the unsafe consequences of each

VENDOR
(WISCONSIN ENGINE) SECT. 1
(CONTINUED) PAGE 23
Oil 100 heavy.
Faulty relief valve.
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way. Use common sense and satisfy yourself that what
vou are doing will not jeopardize your safety, the safety of
others, or cause damage to the engine.

A Caution:

1. Engine repairs should be made only by an experienced
mechanic.

2. Wear safety glasses and safety shoes.

3. Do not clean parts with gasoline — use a commercial
petroleum solvent, or ‘degreaser’, according to instruc-
tions.

4. When using air pressure for cleaning, wear safety
glasses and protective clothing.

Keep work area clean of spilled fuel and oil.
. Store oily rags in a fireproof container.
. Donot smokein work area or where batteries are stored.

® o ;

. Comply with recommended torque valves when tight-
ening screws and nuts.

9. Replacement screws must be of equal or better grade of
steel.

PREPARATION and SUGGESTIONS

Clean the engine before attempting to repair it. Remove as
much dirt and grime as possible before removing any
parts. This will make the repair job much cleaner and
reduce the possibility of getting harmful dirt particles
inside the engine.

Provide a well lighted working area with enough space for
parts and tools to be spread out. A work stand is essential
for holding the engine securely while removing or tight-
ening parts.

When disassembling the engine, lay the parts out in the
order that they were removed. Have several boxes avail-
able so that parts belonging to certain groups can be kept
together. Tag parts if there is a possibility of confusion.

It is suggested that reference also be made to engine
PARTS MANUAL for reassembly. The exploded illus-
trations will help in identifving parts, show the compo-
nents of individual assembly groups and presents a visual
order of reassembly.
Drain Oil From Crankcase
Before Disassembly

All parts should be thoroughly cleaned and inspected for
possible replacement. Use new gaskets, crankshaft oil seals
and ‘o’ ring seals in reassembly and lubricate all bearing
surfaces.

TOOL REQUIREMENTS

Other than the conventional socket wrenches, screw-
drivers, pliers, hammer, etc., the following tools may aiso
be required.

Compressor, piston ring.

Dial Indicators.

Driver, insert (Wisconsin DF 69).

Driver, valve guide (Wisconsin DF 72).

Expander, piston ring.

Micrometers.

Oil Seal and Bearing Tool Kit (Wis. TW1001) Fig. 34.
Puller, flywheel.

Puller, insert (Wisconsin DF 66A).

Puller, idler shaft (Wisconsin DF 67).

Torque wrench (0-75 in. lbs.).

Torque wrench (0-50 ft. 1bs.).

Valve spring compressor.

mmlm(‘

ANy

-

)

1| CRANKSHAFT MAIN BEARING TOOL: Used to
install and remove main bearings. Aligns oil holes
of bearings with oil passages in crankcase.

2 | CRANKSHAFT SEAL INSTALLER: Used to install
crankshaft oil seal in bearing retainer (take off end).

3 | SEAL DRIVER: Used to install crankshaft oil seal in
gear cover.

4 | FORCING SCREWS: Used to remove main bearing
retainer plate from crankcase.

Fig. 34 SERVICE TOOL KIT TW1001

DISASSEMBLY and REASSEMBLY
PROCEDURES

With the disassembly operations, instructions on reas-
sembly are also given. as often it will not be necessary to
disassemble the entire engine. If it is desired to disassemble
the entire engine, the reassembly instructions can be
looked up under the headings of the various parts.

ACCESSORIES

Remove clutch or clutch reduction unit if engine is equipped
with either of these accessories.

AIR CLEANER, if mounted to left hand side of engine;
disconnect breather lines and loosen adapter elbow at
carburetor. Remove complete air cleaner and bracket
assembly from side of cvlinder shroud.

REY.
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CONTROL f’ANEL can be remqved to prevgnt being FLYWHEEL I

damaged. Disconnect: ignition wires, choke wire at car- RETAINER SCREW

buretor, oil pressure line to gauge and variable speed LY .

control if furnished. ,’:‘::.P./ MAINPEE_:\SING

STUB SHAFT

R CRANKSHAFT
V% g AN

/ C[ 12 POINT
CAPSCREW
===

BACK END OF ENGINE

CYLINDER HEAD COVER

L.H. AIR DUCT
L.H. CYLINDER SIDE COVER
GEAR COVER

FRONT END OF ENGINE

Fig. 36

The fiywheel is mounted to a taper on the crankshaft and
is further secured in place by a Woodruff key. The flywheel
is provided with at least two 5/16-18 tapped holes on a
3374 inch bolt circle for removal by means of a wheel
puller as illustrated in Fig. 37.

a3 FLYWHEEL SHROUD
important: Avoid striking end of crankshaft with a hammer
Fig. 35 to loosen flywheel from taper — damage to the retainer
screw threads and crankshaft could result.
FLYWHEEL SHROUD, Fig. 35 important: Carefully remove and reassemble fiywheel so

t to d flywheel alternator rotor and stator.
Remove eight pan head screws and take off screen from asno aoage Lywhee ator rotor and stator

front face of flywheel shroud. Remove ten hex head screws Caution: Handle flywheel with care — check con-
and take off flywheel shroud. dition of cooling fins. Operating an engine with
In Reassembly; tighten flywheel shroud to gear cover damaged or proken‘ o.ﬁ fins will damage the engine
screws 48 inch Ibs. torque. and could seriously injure the operator or bystanders

_ . NOTE: The flywheel retainer screw can be put back into
POWER TAKE-OFF STUB SHAFT, Fig. 36 the end of the crankshaft and used with a 15/16 inch
The stub shaft mounted to the back-end of the crankshaft socket wrench to turn crankshaft during overhaul pro-
must be removed if main bearing plate or crankshaft is to cedures.

be disassembled. Use a 5/16 inch 12 point socket wrench to
remove the eight mounting screws.

The stub shaft mounting holes are equally spaced, so

scribe crankshaft with a locating mark on hub of stub shaft

if it is an installation requirement that the keyway in the

stub shaft be mounted in the same position it was removed . > Y/ . L

from. 2 e vy "y 2 WHEEL
: . o ‘A_ PULLER

in Reassembly; tighten the 12 point capscrews alternately
to 24 f. Ibs. torque. Keep flywheel from turning by
applying a 15/16 inch wrench to the flywheel retainer
screw while tightening stub shaft capscrews.

FLYWHEEL, Fig. 37

By means of a 15/16 inch offset box wrench, loosen
fivwheel screw by striking the handle of wrench a sharp
blow with a soft hammer. Remove retainer screw with
washers and keep nearby for use after flywheel is taken.
off.

Caution: Wear safety glasses when using a hammer
to loosen flywheel retainer screw and for all other
phases of overhaul where eye injuries are possible. Fig. 37
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In Reassembly; be sure the Woodruff key is in position on
the shaft and that the keyway in the flywheel is lined up
accurately with the key. After mounting; seat flywheel on
crankshaft taper by slipping a piece of pipe over the end of
the crankshaft and against the hub of the flywheel, and
striking the end of the pipe a sharp blow with a hammer.

Mount plain washer, lockwasher and retainer screw —
tighten to 115 f1. Ibs. lorque.

FLYWHEEL RING GEAR, Fig. 38

If ring gear is damaged, it can be removed by sawing
partway through the ring gear, then breaking it using a
hammer and chisel.

in Reassembly; oven heat new ring gear 380° to 400°F for
30 to 40 minutes. Do not heat with a torch.

When properly heated, ring will fall into place on flywheel
(chamfer on inside of ring toward flywheel). If necessary,
tap into place with a hammer, but work fast. If ring gear
shrinks to the flywheel before it is properly in place, it will
have to be removed and replaced with another new ring
gear.

INTAKE MANIFOLD and CARBURETOR, Fig. 39

Disconnect fuel line at carburetor, breather lines at air
cleaner, and unhook throttle rod from carburetor lever. By
removing 4 capscrews and lockwashers, complete air
cleaner, carburetor and intake manifold can be removed
from cylinder blocks as a complete unit.

FLYWHEEL
RING GEAR

SAW SLOT

Fig. 38 RING GEAR REMOVAL

In Reassembly; if cylinder blocks were removed —spacing
between intake port flanges of both cylinder blocks must
be accurate to provide a secure fit to the intake manifold
flanges. Use manifold as a gauge when tightening cylinder
blocks to crankcase — refer to Fig. 65, Page 35.

With gaskets in place, mount and tighten manifold screws
alternately, from one side to the other, to 18 fi. ibs. torque.

Refer to Acceasories in rear section of manual for Car-
buretor Repair. Tighten carburetor to manifold locknuts to
24 fL. Ibs. torque.

CARBURETOR
INTAKE MANIFOLD

EXHAUST MANIFOLD

Fig. 39

EXHAUST MANIFOLDS, Fig. 39

Remove the twin exhaust manifolds, or if optional single
branch exhaust system was furnished — this can be
removed as a complete unit.

in Reassembly; with gaskets in place, tighten manifold to
cylinder block flange screws to 18 fi. Ibs. lorque. The
optional single exhaust manifold branch is mounted to the
twin side branches and tightened to 31 1. Ibs. torgue.

GOVERNOR
GEAR/FLYWEIGHT
ASSEMBLY

GOVERNOR
HOUSING ASSEMBLY

DOWEL PIN

Q'
-

. . N .
GEAR COVER

Fig. 40

GOVERNOR and DISTRIBUTOR, Figs. 40, 41, 42

Remove breather lines from valve chambers, and dis-
connect ignition wires at spark plugs and coil. Take out
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distributor advance arm mounting screw and remove GOVERNOR— CLEARANCE
distributor. Loosen governor oil line at crankcase and take and WEAR LIMITS (inches)
out the 4 governor housing capscrews and lockwashers L Original . W
from inside of the gear cover. Pull housing free from dowel l Description om',ff',:?on | Clearance Lire:i:
pins, then twist slightly to disengage governor gear from Cross Shaft , f "
cam gear. Remove governor housing and gear/flyweight Diameter i .309/.310 | .002
assemblies from gear cover, see Fig. 40. s Shaf Hon
' Cross Shaft Hole
In Reassembly; clean and lubricate all bearing surfaces. - dia. in Housing 312/.313 002/.004 ‘ 002
Replace parts that are damaged or if there is excessive haft Di /4 002
wear, see Chart, Fig. 41 and Governor Illustration, Fig. 42. Gear Shaft Diameter i 50007499 -
Mount distributor per Timing Instructions, Page 14. Gear ShaftBeanng | 501/.502 |.0024/.0010 | 002
Ad |
With housing gasket in place on spacer plate, mount Thrust Sleeve LD 503/.505 |.0030/.0054 | .003
governor assembly (less distributor), carefully engaging = velD. | 503/ - - L J
governor gear with camshaft gear, and aligning holes in Fig. 41

GOVERNOR
DRIVE GEAR

OIL LINE
TO CRANKCASE

GEAR SHAFT
DOWEL PINS BEARING

THRUST SLEEVE //

HOUSING GASKET
SPACER PLATE

Fig. 42
GEAR COVER SIDE
LH. SHROUD
AIR/DUCT
W .
HEAD
COVER

END

é
\, /SHROUD

END
SHROUD

TAPPING

SCREWS MACHINE SCREWS

Fig. 43
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governor housing with dowel pins in gear cover. Tighten
housing mounting screws to 84 inch Ibs. torque, then
connect oil line to crankcase.

Mount ignition distributor to governor housing per Timing
Procedure’, Page 14, Figures 23, 24, 25, 26.
AIR SHROUDING, Fig. 43

Remove shrouding in the following sequence. noting that
some of the mounting screws are hex head machine thread
with an attached external lockwasher, and others are self-
tapping thread with a hex washer head.

1. Cylinder end shrouds and oil filler tube support strap.
2 Cylinder side shrouds.
3. Cylinder head covers.

4. Airduct from right hand side. Air duct on left hand side
can remain attached to the gear cover.

in Reassembly; tighten machine thread screws to 108 inch
Ibs. torque, and the self-tapping thread screws to 48 inch
Ibs. torque.

GASKET

CONVENTIONAL
STARTING MOTOR

SUPPORT
BRACKET

MOUNTING
SCREWS

—OPTIONAL—
SOLENOID ENGAGED
STARTING MOTOR

Fig. 44

STARTING MOTOR, Fig. 44

The conventional type standard starting motor is “Inertio
Engaged”, with a FOL(O THR U bendix to protect against
damages caused by false starts.

Optionally turnished is a “Solenoid Engaged” starting
motor containing an overrunning clutch type drive that
provides positive engagement. The Solenoid Starting Motor
is mounted to an adapter attached to the engine gear
cover, and is removed and reassembled in the same
manner as the conventional starting motor.

First remove the ignition coil, which is usually mounted to
the engine support below the starting motor. Disconnect
starter cable, then loosen and remove nut and washers
from starting motor to support bracket. Take off support
bracket after removing the 2 mounting screws and
washers.

Caution: Starting motor is not held in place by a pilot
flange — hold starter firmly while removing mounting
screws. By means of a 9/16 inch socket wrench, take out
the 2 capscrews that support starting motor to gear cover.

in Reassembly; thoroughly clean terminals and exterior of
motor body. Clean bendix with Kerosene — Do nof oil
bendix — if necessary, lubricate with powdered graphite.

When remounting starter, be sure flange gasket is in place.
Its purpose is to prevent dirt and moisture from entering
into the gear cover and starter bendix. Tighten starter to
gear cover screws to 144 Inch Ibs. torque — Do not
overtorque — screw threads are in aluminum material.
Tighten bracket and support screws and nut to 108 inch
Ibs. torque.

CYLINDER HEADS and SPARK PLUGS, Fig. 45

Caution: Beginning with engine serial No. 5996538 the
cylinder head was changed to accommodate a 14 mm
spark plug in place of an 18 mm plug. If a cylinder head
using an 18 mm plug is to be replaced with a new head,
both heads must be changed using 14 mm spark plugs. Do
not use cylinder heads with two different spark plug sizes
on the same engine. Refer to Page 10 for spark plug part
numbers and gap setting.

Remove spark plug, three studs, five capecrews and
washers from each of the two cylinder heads. Take off
heads and discard head gaskets. Clean carbon from the
combustion chamber and dirt from between cocling fins.
Check cylinder head mounting face for distortion — if
warpage is evident, replace head. The cylinder head should
be flat within .005 inch.

In Reassembly; mount new gaskets with gasket face in
either direction. Apply a mixture of graphite and oil to the
threads of the mounting screws and studs to prevent them
from rusting tight against the cylinder block. Screw the
studs for attaching the cvlinder head covers in their
correct location on cylinder heads. Then, tighten the studs
and screws to 36 1. Ibs. torque, in the sequence shown in
Fig 45. After engine is run-in, retorque to 36 1. Ibs.

Hi-temp Safety Switch, optionally furnished. is mounted to
the cvlinder head opposite the No. 1 spark plug. at take-off
end. Switch must be remounted in this same location or it
will not function properly. See Fig. 33.
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Spark plugs can be left out temporarily for ease in turning
engine over for remainder of assembly and for timing
adjustiments. When mounting spark plugs, tighten 1810 22
fi. Ibs. torque (dry).

SEQUENCE FOR TIGHTENING
CYLINDER HEAD SCREWS AND STUDS

1
5 "
@ Mo
N N F

8 O h

|
L.“J J YU ﬂ

\
U U { U
NC O h LV
6 M

2 4

HIGH TEMP SAFETY SWITCH
OPTIONALLY MOUNTED AT THIS
LOCATION — NO. 1 CYLINDER

by

D=0

]
-
o}

[ e ]

\\ &——

/

©

SPARK PLUG
OPENING

nwa .

i
L FLAT WITHIN .005 INCH

Fig. 45

FLYWHEEL ALTERNATOR — STATOR, Fig. 46

Statorcan be left on gear cover and removed as a complete
unit as illustrated in Fig. 47. If stator is to be replaced
because of malfunction, first remove the four #10-32 screws
by means of a 5/32 inch Allen wrench. Then, place a pry
bar alternately in the area behind the two stator dowel

4 WIRE CAVITY
., COVER __

o D

i T a’®
RECTIFIER/REGULATOR

DOWEL PINS ~—

., HARNESS IN
.t DIRECTIONAL

: : W GROOVE
GEAR o <"

VER ;o - o
COVER & S5 1ATOR™ e Co
ASSEMBLY '

Fig. 86

LEFT SIDE AIR DUCT

THRUST PLUNGER
AND SPRING

. RECTIFIER/  Som ]
REGULATOR -
GASKET

GEAR COVER DOWEL PIN

WITH STATOR ATTACHED
Fig. 47

pins, and pry stator mounting surface loose. Then, take off
stator wire cavity cover from gear cover, disconnect wire
from rectifier/regulator module terminals — remove stator
assembly.

In Reassembly of new stator, point wire harness in line
with directional groove in gear cover, place stator mount-
ing surface over dowel pins and gently tap in place. Apply
#242 Loctite to the four #10-32 screw threads and tighten to
18 inch Ibs. torque. Connect wire harness to rectifier/regu-
lator module and remount wire cavity cover.

GEAR COVER, Fig's. 47, 48, 49

Disassemble air duct from gear cover on right hand side
by removing four hex head screws. Air duct on left hand
side can remain attached to gear cover.

Remove eleven 5/16”-18 x 2" long capscrews and lock-
washers that mount the gear cover to crankcase. With the
rectifier/regulator disconnected from the stator, pull gear
cover free from crankcase dowel pins.

Remove thrust plunger and spring from end of camshaft
to prevent them from falling out and being lost.

With reference to Fig. 49, check condition of governor shaft
bearing and oil seal. Crankshatft oil seals are included as
part of the engine gasket set and should be replaced if
engine is rebuilt. The oil seal is assembled to the gear cover
with the lip pointing inward toward the engine crankshaft
gear, see Fig. 49.

Install Gear Cover Oil Seal as illustrated in Fig. 48, by using
seal driver tool #208200 contained in TW1001 Tocl Kit.

1. Slide oil seal onto driver with open lip toward the tool.
Note: This is opposite of the main bearing plate oil seal.

2 While supporting and cushioning the gear wove: as-
sembly, place the oil seal and driver into the gear cover
recess.

REY.
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OlL SEAL DRIVE
{Open hp of sea! toward tool)

GEAR COVER

Fig. 48

3. Squarely hit the seal driver with a hammer until the
seal is fully seated in the gear cover.

The governor shaft to bearing clearance is .001 to .0024
inch. When the clearance becomes .0044 inch, replace
bearing and, or shaft.

in Reassembly; insert thrust plunger and spring into end of
camshaft. Mount gasket to spacer plate face, using a thin
coat of oil or grease to hold it in place. Assemble gear cover
being careful not to damage or fold lip of oil seal when
contacting shoulder on crankshaft. Engage crankcase
dowel pins and lightly tap gear cover in place. Assemble
the 11 capscrews and lockwashers, tighten to 18 fi. Ibs.
forque.

_Jd L 499
| ™ ‘500 DIA. GOVERNOR SHAFT

CRANKSHAFT GEAR OIL SIDE

OF SEAL

CAMSHAFT
THRUST BUTTON

MOUNT OIL SEAL WITH LIP
INWARD — TOWARD CRANK GEAR

.030"
BEARING DEPTH

Fig. 49

GEAR TRAIN, Fig. 50

With the removal of gear cover, the gear train will be
exposed as shown in Fig. 50. Remove camshaft thrust
plunger and spring to prevent their being lost.

Future reference can be made to Fig. 50 when assembling
crankshaft and camshaft, as accurate location of the
timing marks is essential for proper engine operation.

. . GOVERNOR GEAR
e et s ke CAMSHAFT THRUST
CAMSHAFT GEAR . PLUNGER/SPRING

OIL PUMP l
_GEAR

OIL PAN, Fig. 51

Invert engine to a position where the bottom of the
crankcase will be accessible. Take off oil pan and gasket,
using a 1/2 inch socket wrench to remove 12 capscrews
and lockwashers.

In Reassembly; use a new oil pan gasket, and mount oil pan
with oil drain to either side — oil filter side is standard. Use
Perma-tex on screw threads and tighten to 18 ft. Ibs. torque.

OIL PUMP, Fig's. 51, 52, 53

Remove 3 capscrews and lockwashers through the open-
ings in the 0il pump drive gear at the gear cover face of the
crankcase. The complete oil pump assembly can then be
pushed out from inside the crankcase.

OlL PRESSURE
& RELIEF VALVE ~

OIL PAN
MOUNTING FACE
Towpump
BB \OUNTING HOLE

REY.
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Oll pump disassembly; is required for inspection and
cleaning if faulty purnp operation is suspected. The cover
and pick-up tube assembly can be removed by taking out
the pump mounting screws through openings in the drive
gear. A puller is required to remove drive gear from shaft.
Wash all parts in a cleaning solvent and dry with
compressed air.

Replace oil pump or related parts if any of the following
conditions exist.
1. Cracks or excessive wear in pump body.

2. Excessive wear or damage to gears. (Gears are replaced
as a matched set.)

FINGER TIGHT FOR ALIGNMENT

., _OIL PUMP
!!, DRIVE GEAR

CRANKSHAFT
GEAR

=

\>

i

.06

.07

—~B . S
SEAL  “EOVER AND HOUSING
INDICATE MOUNTING POSITION

ROTOR
PINION

RELIEF VALVE

R T3 1

§ - _E
N [——114{

K

—_—— -

==
175 FREE |

= LENGTH =
NSRS ~
—~|AT6.151Bs. 2.6 1B,

-—
368 =-1.353

352 T

Fig. 52 OIL PUMP

OIL PUMP — CLEARANCE
and WEAR LIMITS (inches)
Description D?n:iegri::?; n Clearance }r:f:l:
P Housing 1.D. | 2.2555/2.2575
p ~umP Hiousing .0055/.0105| .003
Rotor O. Dia. | 2.2500/2.2470
i th| .6 f |
B Pump H9u5|ng Dep 905/.6925 003/.006 . .002
Rotor Width .6875/.6865 ! :
C Rotor Tip Ciearance i .004/.006 . .003
Backlash-Pump Gear
D to Crankshaft Gear -003/.006 |
i .D.| . A4 !
E Relief Valve. Body I.D.| .4375/.4385 0015/.0030' 001
F Piston O. Dia. .4360/.4355 !
Fig. 53

3. Drive shatft loose in pump body.

4. Wear in cover that allows oil wo leak past the face of
rotor and pinion.

5. Damage to oil pick-up tube or screen.

Refer to Fig. 53 for size, clearance and wear limits of oil
pump parts. )

Relief Valve; for oil pump pressure, is mounted to the
bottom of the crankcase, as illustrated in Fig 51. Remove,
clean and inspect for faulty operation. Refer to Fig. 53 for
relief valve clearance and wear limits.

In Reassembly; press drive gear onto shaft before mounting
cover, and per dimensions in Fig. 52. Note: Thoroughly oil
pinion and rotor gears as a pump prime for initial starting.

Mount housing and cover with cast arrow pointing upward.
Tighten cover screws only fingertight to allow for align-
ment of cover and body assembly to crankcase.

Place a new ‘O’ ring seal on cover. Push oil pump into
crankcase bore, being sure that body is aligned with cover,
and shoulders firmly against crankcase face. Check to be
sure that arrows on cover, and on the opposite side of body,
are pointing in the same upward direction, see Fig. 52.

Tighten cover mounting screws and pick-up tube screws to
48 inch Ibs. torque, and body flange screws to crankcase,
108 inch Ibs. torque.

Spin oil pump drive gear counterclockwise to check for free
movement of internal gears.

PISTONS and CONNECTING RODS
REMOVAL

Rotate crankshaft to bring connecting rod down to a
convenient position for removal of cap. By meansofa9/16
inch socket wrench, loosen and remove locknuts from
connecting rod bolts. By tapping the end of the bolts
lightly, the connecting rod cap will break loose from the
bolts. Tape or cap ends of connecting rod bolts to prevent
them from scratching cylinder walls and crank pins when
removing.

Scrape off all carbon deposits that might interfere with
removal of pistons from upper end of cylinder. Turn
crankshaft until piston is at top, then push connecting rod
and piston assembly upward and out through top of
cylinder. Be careful not to scrape rod against crank pin
and cylinder wall. Place caps on rods immediately so that
they will not be mismatched in reassembly. Note: Tag
connecting rod and piston assemblies so that they can be
reassembled into the same cylinder that they were re-
moved from.

Replace connecting rods that are damaged. Check for
twisted or bent rods, and inspect for nicks and cracks.

DISASSEMBLY

Piston Pin should be removed using a hyvdraulic press. The
pin is a select clearance fit to the piston, and an inter-
ference press fit to the connecting rod. Do not interchange
piston pins. Pistons are matched with pins to obtain a
clearance of .0005 to .0008 inch. Pins are not serviced
separately. For Service Replacement; pin is furnished with

REV.
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piston and color coded Red and Green to match corres-
ponding color spot on piston pin boes in piston, see Fig. 54.

LETTER A OR B ON TOP OF
PISTON INDICATES SIZE (DIA)

5 =]
= ==
[O] AORB
— b= D
o e .
ben— P
L1 RED OR GREEN
: PAINT SPOT

-y

ON PIN BOSS

b e e r e c e

PISTON, RING, ROD CLEARANCES
and WEAR LIMITS (inches)

vinger B LA 3.7500/3.7495
r :

ylinder Bore B 3.7505/3.7501

Cyl. Out of Round .0005

Cyl. Taper .003

Piston Dia. at Bottom | _A 3.7465/3.7470

of Skirt, Thrust Faces | g 3.7471/3.7475

Wear

Clearance .

Piston to Cylinder at Limits

Piston Skirt Thrust Face | A | .0035/.0025 .003

B | .0034/.0026 .003

Piston Ring Gap .010/.020 .005
Piston Ring Top Ring .002/,004 .002
Side Clearance | Scraper Ring .002/.004 .002
in Grooves OilRing | .0015.0035 | .002
Piston Pin to

Connecting Rod-Small End
{1500 tb. min. for assembly)

.0006/.0015 Tight

Description Size (inches) | Clearance

Piston Diameterat | A | 3.7465/3.7470] .0035/.0025
Skirt Thrust Faces B | 3.7471/3.7475] .0034/.0026

Piston Pin Hole Red |.87530/.87515

Dia. in Piston Green| .87515/.87500
P Piston Pin Red | .8746/.8745 |.00080/,00055
Diameter Green| .8745/.8744 |,00075/.00050
Fig. 54

PISTON RING

PISTON

Fig. 55

Piston Rings; if they are to be replaced, should be removed
by means of a ring expander, see Fig. 55, 8o as not to
damage piston.

Pistons; should be thoroughly cleaned of carbon and
varnish accumulations using a cleaning solvent, do not
use a wire brush. Clean oil ring slots and oil holes in piston
pin bosses.

Check for cracked or worn ring lands, scuffed or cracked

skirt or pin holes and eroded areas at top of piston. Replace
pistons that are damaged or show excessive wear.

Red |.00080/.00055 | .001

Piston Pin to Piston

Green|.00075/.00050 | .001

Connecting Rod to

Crank Pin - Side Clearance .009/.018 .005

Connecting Rod Sheli Bearing

to Crank Pin Dia. (Vertical) | -0011/.0036 | .003

STANDARD CRANK 2069
PIN DIMENSIONS 2074 20,

REASSEMBLY/PISTONS
and CONNECTING RODS

Shell Bearings must be correctly mounted to the connecting
rod in reassembly. The cap should be mounted to the rod so
that the Jocating lug of both bearing halves are on thesame
side as illustrated in Fig. 57. Spread a film of oil on back of
shell bearing before mounting to help hold them in place
during assembly. Refer to chart, Fig. 56, for clearance
between bearing and crank pin.

The precision shell bearings do not utilize shims for
adjustment. Check crank pin for out-of-round or taper,
then use a commercial Plastic Gage to check clearance
between crank pin and rod bearing. If clearance is exces-
sive — .010 and .020 inch undersize shell bearings are
available for reconditioned crank pins.

REY.
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Piston skirt is cam-ground to an elliptical contour. Clear-
ance between the piston and cylinder must be determined
from the center of the thrust face at the bottom of the
piston skirt. Refer to Chart, Fig. 56, for proper clearance.
The thrust face on the piston are the wide section of the
piston, 90° from the axis of the piston pin hole, on both
sides of the piston.

STAMPED NUMBERS

LOCATING LUGS

WIDE CHAMFER TOWARD
... CRANK PIN FILLET

about .015 inch below outer surface of piston, using a
minimum force of 1500 lbs. to obtain functional pin
operation. See Fig. 62.

Optionally; a rod heater can be used to induction heat and
expand pin hole in connecting rod so that piston pin can be
hand pressed in place.

Caution: Do not use a torch for heating — connecting rod
might warp.

Piston Ring gap and side clearance should be checked
before installing onto piston.

With reference to Fig. 59, insert ring into cylinder bore
below ring travel. Square ring in bore by pushing it in
position with head of piston. The ring gap as measured
with a feeler gauge should be .010 to .020 inches for each of
the three rings. With new rings, incorrect gap usually
indicates wrong size rings. It should not be necessary to
alter gap by filing ends of new rings.

Fig. 57

IMPORTANT
When measuring pistons, pins and cylinder bores, it
is important that these parts be at room temperature.
If any parts are hotter or colder than the others,
improper fitting will result.

PISTON SIZE (inches)
A 3.7465/3.7470
B 3.7471/3.7475

B8OTTOM OF
PISTON SKIRT
THRUST FACE

SQUARE RING
IN CYLINDER
WITH HEAD
OF PISTON

RING GAP
.010/,020"

Fig. 58

With reference to Fig. 58, measure piston at bottom of
piston skirt thrust faces, 90° from pin hole. For service,
standard pistons are marked on top in A and B sizes, as
illustrated. For reboring, .010, .020 and .030 inch oversize
pistons are also available.

Piston Pin is a press fit into the connecting rod. Lubricate
pin hole in piston and rod — use a hydraulic press to
facilitate assembly of pin. Properly support piston to
prevent skirt from being crushed. Press pin into a depth of

Fig. 59 RING GAP

Side Clearance of the compression, scraper and oil rings,
should be measured before installing rings on piston. The
clearances indicated in Fig. 60 are with new piston and
rings. If clearance is more than .002 inch over the high
limit with new rings and original piston, replace piston
assembly.

PISTON RINGS, Fig's. 59, 60, 61, 62

If a ring expander tool, Fig. 55. is not available, install
rings by placing the open end of ring on piston first, as
shown in Fig. 61. Spread ring only far enough to slip over
piston and into correct groove, being careful not to distort
ring. Install bottom ring first and work toward the head of
the piston, installing top ring last. The word ‘TOP’ on
compression and scraper rings indicates direction of ring
placement on piston.

Note: Be sure Expander Ring is in place in 24 grosve
before mounting oil control ring.

The outer diameter of the compression ring is chrome
plated. Mount scraper ring with scraper edge down,

VENDOR
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1. 180" between wp and Znd nng.
2. 90°, oil ring expander from 2nd ring.
3. 90°, oil ring from expander, and at least 30° from top

1ST anc 2ND d ond ri
RING CLEARANCE and 2nd ring gaps.
'ooé/'oc: INCH Lubricate rings, pistons, cvlinder walls and crank pin with
IL RING

.0015/.0035 INCH SAE 30 grade oil.

IMPORTANT

Assemble with rod bearing parallel to crank pin. and
chamferin bearing bore away from vertical center of
crank pin. The large outer vertical flat surfaces of
both rods are facing each other when rods are
attached to crank pin as illustrated in Fig's. 63 and

Fig. 60 RING SIDE CLEARANCE

otherwise oil pumping and excessive oil consumption will 64.
result. Refer to Fig. 62 for the correct placement of piston
rings. Tape or cap ends of connecting rod bolts to prevent them

from scratching cylinder walls and crank pins when
assembling. Use an automotive ring compressor over
-, e - piston and insert rod into cylinder from cvlinder head end.
f T : Use the wooden handle end of hammer and gently tap
piston into cylinder until the connecting rod bearing

contacts the crank pin.

Note: Identical numbers are stamped on one side of the
bearing end of connecting rod and its corresponding cap.
see Fig. 63. These numbers must be on the same side of
: each individual rod when mounted in engine. This is for
PLACE OPEN END OF identjﬁcation and correc;t assemb!_v. The numbers for No.
RING ON PISTON. 1 cylinder rod are on a side opposite those of No. 2.
EXPANDER AND

| ] " OILRING FIRST.

Fig. 61

Connecting Rod/Piston Assemblies should be put back into
the same cylinder bore from which they were removed.
Stagger the piston ring gaps as follows:

. PISTON

CHROME FACED
== COMPRESSION RING

SCRAPER RING

o OIL RING WITH
EXPANDER

T XTI —— estonen DERTIFCATION

NUMEBERS
——ipeel  bag— 015 = ,005 INCH ‘

L L

Fig. 63
STAGGER PISTON RING Install new locknuts on connecting rod bolws and tighten to
/ GAPS PER INSTRUCTIONS 36 ft. Ibs. torque. Total side clearance of both rods to the
crankshaftis .009 to .018 inches. Evenly distributed thisis
approximately .003 to .006 inch between the two rods and

to each side of the crank pin cheeks. If thereis no clearance
Fig. 62 to either of the sides, then one of the rods is incorrectly
mounted. see Fig. 64.

REY.
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FLAT SURFACES
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CHAMFER WIDE END SECTION
— TOWARD OUTSIDE

eV

Oy
.003/.006 INCH CLEARANCE
TOTAL CLEARANCE .009/.018 INCH
| ——

Fig. 64 CONNECTING ROD ASSEMBLY

FUEL PUMP, Fig. 65

The mechanical fuel pump illustrated in Fig. 65is standard
equipment on these models of engines. The pump is driven
off the camshaft — has a lift of 4 feet, and static pressure of
1 to 142 1bs. above the outlet port when engine is operating
at 1800 rpm.

FUEL PUMP

FUEL INTAKE

ECCENTRIC CAM
CAMSHAFT

Fig. 65 FUEL PUMP

CHECK BORE FOR OUT-OF-ROUND
{Maximum .005 Inch)

STAMPED LETTERS INDICATES
BORE SIZE
A - 3.7500/3.7495 INCHES
B - 3.7505/3.7501 INCHES

=i | CHECK BORE FOR TAPER

=L 4 = (Maximum .003 Inch)

=1

g; = CHECK CYLINDER BORE
! = AT THE APPROXIMATE

3 POSITIONS INDICATED

Electric Fuel Pump rated at 2 to 3.5 psi at zero delivery is
optionally available in place of mechanical pump. The
pump is wired into the circuit per wiring diagram, Fig. 30.

CYLINDER BLOCKS, Fig's. 66, 67

Clean all dirt and foreign deposits from between the
cylinder fins and manifold ports.

The cylinder blocks do not have to be removed unless the
cylinder bore is scored, out-of-round, or worn oversize more
than 0.005 inch. The standard cylinder bore sizes are as
follows (inches):

A 3.7500/3.7495 dia.
B 3.7505/3.7501 dia

For service replacement, cylinder blocks are stamped A
and B, on top between bore and valve ports, for selection
with A and B marked pistons.

Cylinder blocks can be rebored and fitted with pistons and
ring of .010”, .020” and .030” oversize. It is recommended
that this work be done by an authorized Teledyne Wis-
consin Motor Distributor or Service Center.

in Reassembly; spacing and parallel alignment between
intake port flanges of both cylinder blocks must be
accurate enough to provide a secure fit to the intake
manifold.

18T
" TEMPORARILY MOUNT INTAKE
MANIFOLD WITH GASKETS TO
__ CYLINDER BLOCKS
e ———a——

SECURELY TIGHTEN CYLINDER
BLOCKS TO CRANKCASE.

Fig. 66

After 500 hours of operation the efficiency of the pump
may decrease. Check for rocker arm or cam wear, and
inspect diaphragm for possible replacement. Refer to
Repair Instructions in Accessories Section for further
information.

Fig. 67

With reference to Fig. 67, use manifold and gaskets as a
gauge. Hand tighten manifold to cylinder block screws for
alignment, then tighten the four cylinder block holddown
nuts to 47 ft. Ibs. torque. Tighten the cap screw in valve
spring compartment to 37 f1. Ibs. torque.

After securely mounting both cylinder blocks, remove
manifold and gaskets for convenience in tappet adjust-
ment and further parts assembly in the valley area

VALVES and SEAT INSERTS

Take off the combination valve inspection cover and

REY.
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breather assemblies from cylinder blocks. Insert a rag in
the opening at the bottom of valve chamber 8o the retainer
locks do not fall into the engine crankcase. By means of a
standard automotive valve spring compressor as illus-
trated in Fig. 68, remove retainer locks. Release com-
pressor tension lever and remove seat, spring and valve.
Follow the same procedure for the other valves.

Z INTAKE
"4 VALVE

Fig. 68

Clean all parts, as well as the cylinder ports and guides, of
all carbon and gum deposits. Tag each reusable valve so
that they will be put back into the same guide they were
removed from, in reassembly. Replace valves that are
badly burned, pitted or warped.

Vaive springs that are weak will spoil a good overhaul if
they are not replaced. With reference to Fig. 69, check free
length, compression strength and if both ends are parallel
Replace springs that are not within 5 Ibs. of the amount
shown, when compressed to length when vaive is open.
Discard springs that show evidence of rust, and if they are
not within 1/16 inch of being square.

in Reassembly; Mount valve springs with the damper coils
against the cylinder block.

NOTE: Both ends of spring are ground square with 1.5
damper colis on one end only.

COMPRESSED LENGTH
90 LBS. (Valve open)

WWM

1 .5 DAMPER COILS
MOUNT AGAINST CYLINDER BLOCK

pr— 1,141 INCH

potp—————— 2,040 INCH ——————®== FREE LENGTH
INTAKE and EXHAUST VALVE SPRING

Fig. 69

Valve Rotators are furnished on the exhaust valves in place
of the conventional valve seat. On some applications
rotators are also furnished on the intake valves. The same
valve spring is used with or without valve rotator. The
action of the rotator is to rotate the valve slightly each time
the valve opens, helps prevent sticky valves and will
impart a wiping action between the valve face and valve
seat, thereby preventing the build-up of foreign deposits.
Valve rotation will also avoid prolonged exposure of any
one sector of the valve face to a local hot spot on the seat
which will result in lower and more uniform valve face-
seat temperatures. Clean and inspect operation of rotators
— replace if faulty.

Seat Inserts for both intake and exhaust valves can be
removed when replacement becomes necessary by means
of a Wisconsin DF 68A insert puller, See Fig. 70. Maximum
recommended seat width for replacement is .087 inches,
See Fig. 71. The intake and exhaust reat inserts are
identical in size, but the materials are different. The
exhaust seat inserts are of a special long life heat resistant
steel. For mounting seat inserts use Wisconsin DF 69 insert
driver.

DF69
INSERT DRIVER

VALVE
SEAT INSERT

DF72
VALVE GUIDE DRIVER

DF68A
INSERT PULLER

VALVE
SEAT INSERT
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Before grinding valves, inspect valve guides for possible
replacement. Refer to Valve Guide paragraph. The valve
face is ground at 45° to the vertical center line of the valve
stem and the valve seat insert should also be ground at a
45° angle. After grinding, lap valves in place until a
uniform ring will show entirely around the face of the
valve. Clean valves and wash block thoroughly with a hot
solution of soap and water. Wipe cylinder walls with clean
lint free rags and light engine oil, especially if cylinders
were rebored and honed.

VALVE IDENTIFICATION

< T T
s 3 A N

VALVE
GUIDE

i ememem i e ew = B

VALVE SPRING

Yddudy
\

EXHAUST VALVE
ROTATOR

Y
J

RETAINER LOCK

SPECIFICATIONS ARE FOR
BOTH INTAKE AND EXHAUST

Valves are approximately identical in size, but the mate-
rial specifications are considerably different. The exhaust
valves have a special long life heat resistant steel seat face,
and is identified by the cast letters EX-S on the head. The
intake valve has IN cast on the face and is to the left in the
cvlinder block — the exhaust valve is to the right. See
Fig's. 68and 71.

Vaive guides in the cylinder block are easily replaceable by
use of Wisconsin DF 72 driver tool.

in Reassembly; mount guides as illustrated in Fig. 71.
Maximum allowable clearance between valve stem and
guide is .005 inch for intake valve, and .007 inch for
exhaust valve. The inside diameter of the unassembled
valve guide is .3137.314 inch. When pressed into the
cylinder block, using DF-72 driver tool, the inside diameter
should compress to an operating diameter of .312/.313
inches — If necessary ream lo obtain the proper I.D.

CAMSHAFT and VALVE TAPPETS

The valve tappets are cylindrical shaped and can be taken
out from the top of the crankcase before the camshalft is
removed. Tag tappets so that they can be reassembled
back into the same holes that they were removed from.
Camshaft and gear assembly can be taken out as a
complete unit from the gear cover end of the crankcase as
illustrated in Fig. 72.

Fig. 71 VALVE and SEAT SPECIFICATIONS

A - Valve Face Angle 45°
B - Seat Insert Angle 45° CAM GEAR
C - Guide Inside Diameter .312/.313"
D - Valve Stem Diameter Clearance | Wear Limit VALVE TAPPETS
Intake -.310/.311" .001/.003" .002" 3 ‘
Lock End "
Exhaust - .308/.309" .003/.005 ' . -
.002’ Vo .
Head End 004/.006" = &
.308/.307" * - -
Width Max. Fig. 72
- Valve | F g-
E ~ Valve Insert Face 057/.072" 087"
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OFFSET
MOUNTING
SCREWS

THRUST
PLUNGER
AND
SPRING

CAMSHAFT
GEAR
TIMING
MARKS

CRANKSHAFT
GEAR

Fig. 73

In Reassembly; check tappets, camshaft and gear for '

damage or excessive wear, replace if necessary. Refer to
clearance and wear limits chart, Fig. 74. Check cam gear
teeth backlash with a dial indicator as illustrated in Fig.
75. The backlash should not be less than .003 inch nor
more than .006 inch.

Camshatt Gear can be removed if necessary by taking out
the three mounting screws and applying a gear puller. /n
Reassembly; align the gear mounting holes with the
camshaft tapped holes (offset spacing for accurate mount-
ing). Thread mounting screws, with lockwashers, in place
and alternately turn them down to draw cam gear in place
on camshaft. Tighten screws to 18 1. Ibs. torque.

Timing Mark (drill point) in space between gear teeth on
cam gear must match up with a similar marked gear tooth
on crankshaft gear for accurate timing. Assemble accord-
ingly and per Fig. 73 illustration.

CAMSHAFT and VALVE TAPPETS
CLEARANCE and WEAR LIMITS (inches)

g Original Wear
Description Dimension Clearance Limit
Tappet Diameter 1.1247/1,1237
. 0003/.0021 | .001
[Tappet Hole Diameter . . -
jn Crankcase 1.1258/1.1250
amshatft Bearing
iameter-Small End 1:4980/1,4974 0002/.0036 | .002
aring Hole Diameter | 1.501/1.500
n Crankcase-Small End (Fig. 80)
Camshaft Bearing
Diameter'l.arge End 2.%00/2.0593 -0025/-0044 .mz
Bearing Hole Dia. in 2.0637/2.0625
Crankcase-Large End (Fig. 80)
Cam Lift W2-1230 .331 +.005
In. and Exh. | w2-1235 .370 :
[Tappet Screw Adjustment Torgue 35 in. Ibs. min.

Fig. 74

Tappet Adjustment should be made after the cvlinder block
assemblies are in place, and before manifolding is
mounted.

The clearance between valve stem and tappet adjusting
screw should be:

Intake - .007 inch Exhaust - .020 inch

Refer to page 13 and Fig. 23 for valve tappet adjustment
procedure.

". e [A
Fig. 75 CHECKING CAMSHAFT GEAR BACKL ASH

SPACER PLATE

e

CRANKCASE
GASKET

DOWEL PIN

MOUNTING
SCREWS

Fig. 76
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TAPE
CRANK GEAR -

Y

CRANKSHAFT

FORCING SCREWS

MAIN BEARING PLATE

Fig. 77
SPACER PLATE, Fig. 76

If it is necessary to remove or replace the spacer plate; it is
fastened to the crankcase with three capscrews, two at the
cam gear location, and one in the lower left hand side.

In Reassembly; use a new gasket and hold in place on
crankcase with a few dabs of grease. Tighten mounting
screws to 18 fL. Ibs. torque.

MAIN BEARING PLATE — Removal, Fig. 77

The power take-off shaft mounted to the rear end of the
crankshaft must be removed before taking off the main
bearing plate. Refer to Fig. 36, page 25, for stub shaft
disassembly and reassembly procedures.

The bearing plate is doweled to the crankcase for bearing
alignment. After removing the eight mounting screws and
lockwashers, thread a 5/16"-18 x 14" long capscrew into
the two tapped holes in the face of the bearing plate.
Alternately tighten them to loosen bearing plate from
dowel pins. Take off main bearing plate along with
crankshaft shims (if any), and thrust bearing. Check main
bearing and thrust bearing for scuffing or excessive wear,
see chart Fig. 80.

THRUST BEARINGS

.0948 __ _ __.0%48
.0928 o 0928
3.2500 —_ K
3.2a91 DA ]
CRANKSHAFT | \ﬁ ',
GEAR | — ) 30 45
.220 DIA. ] 5644 .
IL PASSA -
OIL PASSAGE 2640
SEE CLEARANCE AND WEAR LIMITS CHART FIG. 80
Fig. 78

OIL HOLES IN BEARINGSTOBE ANGULARLY
IN LINE WITH MATCHING HOLES IN CRANK-
CASE WITHIN = 0°-3OA

STANDARD

). >—
<4

3 \‘\T__‘: -

OIL SEAL
LIP INWARD

SOLID FACE
OIL SEAL
WITH WET

1h
1]

3.2520/3.2545" e L1

: 7 1.D. ~
.j - 06"

PRECISION /
MAIN BEARINGS
AS INSTALLED

OIL SEAL
LIP QUTWARD

(STD. SIZE) SOLID FACE
5.849
5.844
7 -
SEE CLEARANCE AND WEAR LIMITS CHART FiG. 80
Fig. 79

CRANKSHAFT — Removal, Fig's. 77, 78

Wrap tape around crank gear teeth, and then remove
crankshaft from crankcase being very careful not to
damage main bearing in crankcase. Inspect connecting
rod bearings per Fig. 56, page 32, and main bearings per
Fig. 79. Clean out oil passages at main bearing, up and
through to crank pin.

Remove thrust bearing from inside crankcase, inspect for
scuffing or excessive wear.

CRANKCASE, Fig. 79

Clean out all oil passages to camshaft and main bearings.
Check camshatt bearings for excessive wear per chart Fig.
74 and illustration Fig. 82. Inspect main bearings in
crankcase and bearing plate for wear and alignment per
Fig. 79 and specification chart Fig. 80.

For Service Replacement; standard size and .005 inch
undersize bearings are available. These precision bearings
do not require any machining after bearings are pressed in
place.

IMPORTANT: The two oil holes in the main bearings must
be aligned with the oil passages in crankcase and main
bearing plate to within +0°-30".

The Main Bearing Tool included in Kit TW1001 (Ref. 1,
Fig. 34), is used to conveniently remove and install main
bearings in both crankcase and main bearing plate.

Because the alignment of the main bearings is critical, the
crankcase and main bearing plate for production engines
are sub-assembled and the holes for the main bearings are
line bored for accuracy. For service replacement of crank-
case, a matched production engine bearing plate and
crankcase complete with bearings is furnished.
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To repiace main bearing piate only. a semi-finished bearing
plate can be furnished for line-boring with an existing
crankcase, if machining facilities of this type are available.
Oil seal counter-bore and pilot diameter machining are
also required, and oversize dowel pins must be used. Refer
to Main Bearing Plate paragraphs on page 39.

BEARING PLATE/CRANKCASE MAIN BEARING
CLEARANCE and WEAR LIMITS (inches)

. Original Wear
Description Dimension Clearance Limit
Crankshaft Main
Bearing Diameter 3.2500/3.2491 002,005 | .001
Crankcase Main
Bearing Diameter 3.2520/3.2541
Crankshaft Thrust 5.644/5.640

[Surface Length

Crankcase/Thrust ¢

Brg. Surface Length | >054/5683 | 440/003
“Available Shim Sizes .004/.006
to Obtain Proper and ‘Eor?glé:;z
Clearance (End Piay) .010/,012 4
Fig. 80

CRANKSHAFT/GEAR — Reassembly, Fig. 81

Toreplace crank gear — drill and chisel to split gear, being
careful not to damage oil seal or main bearing surfaces on
crankshaft. Scribe a mark on the crankshaft, not more
than 9/16 inch long, from end of oil seal surface, and in
line with center of fiywheel keyway in shaft. Do not scribe
into area where oil seal lips contact crankshaft — remove
any scribe burrs.

Press new gear onto shaft, chamfer end forward, with the
vertical centerline of any tooth exactly in line with scribe
mark on oil seal surface and vertical centerline of engine
crank pin. Add a prick punch Timing Mark to base of tooth
face on vertical centerline, see Fig. 81.

IMPORTANT

Marked gear tooth must be in line with vertical
centerline of crank pin to within .020 inch, or valve
timing will be inaccurate for satisfactory engine
operation.

Mount flvwheel end thrust bearing with tabs inserted into
retainer holes in crankcase. Apply oil w thrust bearing
and crankshaft main bearing surfaces.

Wrap outside of crank gear teeth with tape, and then
assemble crankshaft to crankcase through main bearing
plate opening, being careful not to damage crankcase
bearing, or scratch oil seal surface on crankshaft.

MAIN BEARING PLATE — Reassembly

Note: Finished bearing plates are not available for service
replacement because of bearing alignment. Semi-finished
bearing plates, which can be mounted to an existing
crankcase and line-bored, are available. See New Bearing
Plate instructions following the next two paragraphs.

The main bearing plate oil seal and sleeve bearing, if
replaced, are mounted per illustration Fig. 79. Ol Seal is
normally assembled (standard), with lip inward and solid
face toward the outside. On engines equipped with an oil
operated clutch, the oil seal is reversed, with the lip facing
outward. The same standard size and .005 inch undersize
bearings used in the crankcase are also used in the main
bearing plate. No machining is required after bearings are
pressed in place.

MAXIMUM LENGTH
OF SCRI
TIMING MARK ON BE MARK

FACE OF TOOTH OIL SEAL
. 9,16_,| [._ SURFACE

VERTICAL CENTERLINE
S

|
|
l

‘4
SCRIBE MARK ON I
VERTICAL CENTER

Daal

CRANKSHAFT
GEAR CHAMFER  SURFACE

FLYWHEEL
KEYWAY

REDRILL 2 DOWEL HOLES THIS SURFACE, IN 3 STEPS:
.35 DRILL - 1,44 DEEP (S DRILL .348)
.3850/,3845 DIA. REAM - 1.19 DEEP
.3855/.3860 DIA. REEM - .43 DEEP.

30‘
MAIN 125 4]24‘90 31 FT. LBS.
BEARING § |:06R~ n ¥~ TORQUE
PLATE —==
' I — y
, N 125
(r 7 P:*"‘—‘N i v
1.501
- 151 [#]c].002]
s N\ | i
l \ 82
//‘1 ) H Ih -C- 5.849 G
: {@ /]|, 80125 5.844
b ] B
CAMSHAFT X .
“ BEARING 1 | [#Ic[002] L
AL

= DB

i 20637 t 20° BOTH

|
—— ‘3.4995 LINE
" 2.0625 BEARING ENDS

3.5010 BORE| TAPER — ,0004 MAX.

| OUT-OF-ROUND ~.0005

1 LOBING — .0002
4.5154 —wwem——0 6,250 ——————e=l

Fig. 81 CRANKSHAFT GEAR ASSEMBLY

Fig. 82
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Service Tool Kit TW 100] (Fig. 34) contains tools for
conveniently remnoving and installing main bearing and
oil seal in the main bearing plate.

Temporarily mount bearing plate with shimes (if used), and
thrust bearing attached, but leave the two ‘o’ ring seals off.
Torque mounting screws to 31 #. Ibs. and proceed with
Crankshaft End Play instructions.

New Bearing Plate (furnished semi-finished), used with an

existing crankcase will have to be line-bored so that

bearings are in complete alignment. With reference to Fig.

82:

1. Align the 2 drilled holes in semi-finished bearing plate
with current reamed dowel holes in crankcase — mount
bearing plate to case, less ‘0’ ring seals and shaft oil
seal. Torque mounting screws to 31 f1. Ibs.

2. Redrill the 2 dowel holes in three steps as follows (in
inches):
.35 dia. drill — 1.44 deep (S drill .348 dia.)
.3850/.3845 dia. ream — 1.19 deep
.3855/.3860 dia. ream — .43 deep

3. Tap two new PA-475 service dowel pins in place
(.3853/.3851 dia. x 1% long).

4. Line-bore bearing plate with crankcase.
3.4995/3.5010” Diameter.

Taper, hour glass or barrel .0004" max.
Out-of-round . .0005"” max.
Lobing .0002" max.

5. Machine inside thrust face of bearing plate, counter-
bore for oil seal, and turn outside pilot diameter per
dimensions shown in Fig. 82.

6. Clean crankcase/bearing plate and press in place the
appropriate size main bearings and oil seal per Fig. 79.
Check bearing alignment.

7. Remove bearing plate from crankcase. Add thrust
bearings and assemble the crankshaft into crankcase.
Remount bearing plate, less ‘o’ ring seals, and proceed
to check end play.

Crankshatt End Play is .005 to .012 inch with the engine at
normal room temperature. Adjustment is made by the
addition or removal of steel shims between the crankshaft
thrust bearing and main bearing plate.

With reference to Fig. 83, check and adjust end play in the
following manner.

1. Rap crankshaft from take-off end with a soft hammer
so that crankshaft will shoulder against main bearing
at gear cover end.

2. Rap crankshaft in the gpposite end (from gear cover
end) to seat against main bearing at take-off end.

3. Attach a Dial Indicator to the crankcase at the take-off
end, and against the end of the crankshaft. Setdial at 0.

4. With a pry bar, wedge crankshaft toward gear cover
end of crankcase — the movement of the crankshaft
will register as end play on the indicator dial. Confirm
the end play figures by repeating this sequence several
times.

The end play adjustment shims are of two thicknesses
—.010t0.012inch and .004 to .006 inch. If end play is more
than .012 inch, add a corresponding thickness of shim
—less than .005 inch end play, remove shim.

Fig. 83

After end play is finalized, remove bearing plate one more
time and mount two new ‘0’ ring oll seals to the outer body
diameter. Gently tap bearing plate over the dowel pins to
the crankcase face, being careful not to damage the ‘o’ ring
seals and crankshaft oil seal. Mount capscrews with
lockwashers and tighten to 31 ft. Ibs. torque.

TESTING REBUILT ENGINE

An engine that has been rebuilt with new main bearings,
connecting rod shell bearings and having cylinders re-
bored or replaced, and fitted with new pistons, rings and
valves, should go through a thorough “run-in” reriod
before any load is applied to it.

The engine should be started and allowed to run for about
one-half hour at about 1200 to 1400 R.P.M. without load.
The R.P.M. should then be increased to engine operating
speed, still without load, for an additional three and one-
half to four hours.

The proper “running-in” of the engine will help Lo establish
polished bearing surfaces and proper clearances between
the friction areas of the newly replaced parts.

i

MARK INDUSTRIES

2662 East Del Amo Boulevard, Carson, CA 90746
Post Oftfice Box 720, L.ong Beach, CA 90801

REV.



| M@m Mark Industries

ILLUSTRATED

PARTS CATALOG

(WISCONSIN ENGINE)

SECT.
(CONTINUED)

VENDOR

1

PAGE 42

ENGINE STORAGE

To protect the cvlinders, pistons, rings and valves and
keep them from rusting and sticking, a half and half
mixture of kerosene and good “gasoline engine” oil (the
same kind of oil as used in the crankcase of the engine).
should be injected into the pipe tap opening on the intake
manifold while the engine is warm and running at mod-
erate speed. About a quarter of a pint is necessary, or
enough so that a heavy bluish smoke will appear at the
exhaust. The ignition switch should then be shut off and
the engine stopped. This fogging operation 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 evapora-
tion is a dangerous fire hazard.

The air cleaner and filter element should be thoroughly
cleaned. Tape or otherwise seal off the exhaust and air
cleaner openings for the duration of storage.

The outside of the engine. including the cooling fins on the
cvlinder block and head, should be thoroughly cleaned of
all dirt and other deposits. All exposed unpainted metal
parts should be coated with grease or heavy oil.

Before starting the engine, after the storage period. remove
crankcase drain plug so that any condensation which
may have collected may be drained, before new crankcase
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 reassembling the engine
base. Replace oil filter and fill crankcase to proper level
with the recommended grade of lubricating oil.

Use new spark plugs at the beginning of the operating
interval, especially if the engine has given considerable
service.

It is highly recommended that machines be stored inside a
building through the winter. If this is not possible, the engine
should be protected from snow and ice by a proper covering.

ENGINE MAINTENANCE SCHEDULE "o | boity | 5552, [ 00mve. 250, 500 s,
CHECK OIL LEVEL. Add 1o full mark - Do not overfill. s | @
CHECK AIR CLEANER. Shoke out occumulated dirt from v Py
dry element cleoner - Mointoin oil level in oil bath type cleoner.
CLEAN AIR INTAKE SCREEN. Cleon cooling fins if necessary. 10 ' o
CLEAN AIR FILTER ELEMENT. Dry Element ond Oil Bath types. 7 i ®
CHANGE CRANKCASE OIL. Use grode ond classification of oil recommended. °®
In odverse conditions chonge oil every 50 hours of operotion. 8
REPLACE OIL FILTER every oil change. 8 ' ® |
INSPECT CRANKCASE BREATHER SYSTEM. Cleon if necessary. 8 | o | |
CHECK COMPRESSION. Pressure should not vory more thon 10 p.s.i. between 22 ®
cylinders. Remove head - cleon out corbon deposits. Reseat volves if necessary
INSPECT SPARK PLUGS ond BREAKER POINTS. 10 ®
Reploce if necessory and regop to specification. 12
INSPECT FUEL FILTER. Ciean filter screen ond glass bowl. 9 ®
LUBRICATE DISTRIBUTOR breoker orm pivot. 9 l [ J l
INSPECT COOLING SYSTEM. Remove shrouding ond scrape off ®
dirt from between fins, oround cylinders and from shrouding. 10
INSPECT STARTING MOTOR. Check for ioose mounting ond cable connections. 10 ’ [
CHANGE OIL IN CLUTCH ond REDUCTION GEAR HOUSINGS. 5,6 l l ®
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CLEARANCE and WEAR LIMITS (Inches) for Models W2-1230 and W2-1235
s Wear g Wear
Description Tolerance Limit Description Tolerance Limit
3.7500 Gear shaft dia .5000/.4996 .002
A size 3.7495
: 005 Shatt bearing 1.D. .501/,502 .002
C)ginder B size g?lggf Clearance. shaft/brg. .00102,0024 | ,003
ore - Cross shatt dia. 310,309 | .002
Out of round .0005 Governor -
Taper 003 Shaft bearing I.D. .312/.313 002
- . Clearance, shaft/brg. .002/,004 .003
Cylinder Flat 005
Head atness . Thrust sleeve 1.D. .503/,505 .003
[ to shatt /, .
A size at skirt 3.7470 Clearance ? sha .0030/,0054 006
3.7465 002 Pump housing I.D. 2,2555/2.2575 | .002
Pistons | B size at skirt 3_7,2;? Rotor outside dia. 2.2500/2.2470 | ,002
‘0025 o Clearance, rotor/hsg. .0055/,0105 | ,003
K il -
Ciearance to bore 0035 .003 Pump Pump housing depth .6905/,6925 .002
] i 8746 Rotor width .6875/.6865 .001
Red-dia. of pin 8745 Clear- Clearance, rotor width .003/.006 .002
ance ;
Green-dia. of pin g;l:i .0005 Clearance, rotor tip .004/,006 .003
Piston * .0008 Tappet diameter 1.1247/1.1237 | .0005
Pins Red-bore in piston g;g?g Wear Bore in crankcase 1.1250/1.1258 | .0005
: limit Tappets | Clearance, tappet/bore .0003/.0021 | .001
Green-bore in piston B7515 001
.87500 :Ialve ‘sttlem to IE';‘( %2; Adj.
Piston pin to con. rod .0006/,0015 tight Va;:;pe ¢ :aralr;:e 31&'.313
Piston | Top ring -002/.004 002 Sf = 3 'u' l:‘.l'A.KE '31 1/.310
Rings | Scraper ring .002/,004 | .002 Ste'" :a" = oo
clearance | Ol fing .0015/.0035 | .002 S‘e:: :.e‘:"’:‘ceéx’_" kil :
in grooves| Ring gap .010/.020 | .005 ok end e .308/.309
Bearing to crank pin .0011/.0036 .003 Stem diameter-EXH.
Cop:ect- Side clearance .009/.018 .005 Valves | head end -307/.308
]
Rogs Bore centers 7.559/7.555 — EXH.-Stem clearance
Bore align. (parallel) .002 .004 h‘;‘;‘;z“% %;%‘2 -002
Crank p!n di.ameter 2,100/2.099 .002 Valve/Seat angle a5°
Crank. |orank pin width 2.074/2.069 | 003 Insert face width 0577072 | .015
shatft Main bearing dia. 3.2500/3.2491 | .001 Valve spring 1.141 at 90 tbs. | -5 ibs.
Bearings parallel .0002 .0004 Distributor '
End play .005/.012 Adj. Breaker point gap -020 Adj.
Main bearing 1.D. 3.2541/3.2520 anit Running spark 6° at 1800 rpm Adj
Clearance to crankshaft ,002/.005 .001 gnition | agvance B.7.D.C. 22° at 3400 rpm
Cé::: " | Camshatt brg.-large 2.06837/2.0625 Spark Regular 035 Adj.
Camshatt brg.-small 1.501/1.500 plug gap Resistor .030
Bearings out of round .0005
Bearing dia.-large 2.0600/2.0593
Clearance to case bore .0025/.0044 .002
Camshaft Bearing dia.-small 1.4980/1.4970
Ciearance to case bore .0020/,0036 002
w2-1230 .331
Cam lift +.065 |
W2-1235 .370
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TORQUE SPECIFICATIONS FOR MACHINE HARDWARE
For Engine Models W2-1230 and W2-1235
Torque Values — Maximum Foot Pounds (Dry)

Pms:?:::)ner Capscrew Ust\'lzeess Specified Qty. Application Fo;rto :o:ends
XB 114 #10-32 x 1Y, (socket head) 4 Alternator Stator to Gear Cover 15
XD 157 Y20 x % 4 Bregther Cover Assembly go Cylinder Block 9

8 Cylinder End Cover to Cylinder Cover 9
XD 188 Ye-20 x ¥ (self-tapping) 2 End Cover to Cylinder Head Cover 4
XD 180 1,-20 x % (self-tapping) 8 g;::ggg Coverto Air Duct and 4
XD 14 Ye-20 x 5% 1 Coil to Engine Support 9
2 Starting Motor Bracket to Crankcase 9
XDé6 Yi-20 x ¥, 2 Fuel Pump to Crankcase 9
2 Oil Pump Pick Up Tube to Cover 4
XD 184 Y-20 x ¥, (self-tapping) 10 Flywheel Shroud to Gear Cover 4
XD 186 Ye-20 x 6 Cylinder Head Cover to Special Studs 9
XD 7 Ve-20x 1 3 Qil Pump to Crankcase 9
XD 8 Ye-20 x 1Y, 2 Oil Pump Relief Valve to Crankcase 9
XD 152 Ya-20 x 13 3 Oil Pump Cover to Body 4
PD 77 ¥,-20 Nut 1 'hs'::tnoi:\g‘tﬁ:tor Bracket to Starting 9
XD158 She-18 x ¥, 3 Spacer Plate to Crankcase 18
XD 181 %hs718 x 3 (sei-tapping) 2 | Insirument Pane! Mounting :
3 Camshaft Gear to Camshatft 18
XD 19 $he-18 x 1% 6 Intake and Exhaust Manifolds to 18
Cyilinder Biock
XD 182 %618 x 1Y, (self-tapping) 4 Air Duct to Gear Cover 7
XB 116 %e~18 x 1Y, (12 point drive) 8 Crankshaft Extension (stub shaft) 24
XD 22 %618 x 1% 12 Oil Pan to Crankcase 18
9 Gear Cover to Crankcase 18
XD 23 he18x 2 2 Spacer to Gear Cover 18
X0 140 hor18x 20, 2 | Exmaust Maniiolg o Cytder 18
PD 256 She-24 Nut (tensilock) 2 Carburetor to Intake Manifold 24
XD 27 A 3-16 x 1 8 Engine Supports to Crankcase 31
8 Bearing Plate to Crankcase 31
XD 29 Y%-16 x 1Y, 2 Cylinder Block Hold Down 31
6 Optional Single Outlet Exhaust Manifold N
XD 185 3-16 x 1Y, (self-tapping) 2 Starting Motor to Gear Cover 12
XD 31 Y%-16 x 13, 10 Cylinder Head to Cylinder Biock 36
PC 638 ¥%-16 Stud 6 Cylinder Head to Cylinder Block 36
PD 247 24 Nut 4 Connecting Rod 36
PD 12 The-20 Nut 8 Cylinder Block Hold Down 47
XD 51 S=11 x 1Y, 1 Flywheel to Crankshaft 115
M A M14 x 1.25 2 Spark Plug to Cylinder Head 18-22
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ACCESSORIES

OPERATION and SERVICE INSTRUCTION

CARBURETOR

FUEL PUMP

Maijor repairs of Industrial Clutches, Transmissions, Ignition Distributor
and Starting Motor require special tools and testing equipment. It is
suggested that these repairs be done at either a Teledyne Wisconsin
Motor Distributor, or the Accessory Manufacturer’s dealer.
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CARBURETOR OPERATION, REPAIR and SERVICE PARTS

WISCONSIN No. L118
WISCONSIN No. L118

WALBRO LHM-43
WALBRO LMH-44

For Engine Model W2-1235
For Engine Model W2-1230

NOTE: For obsolete L115 (LMH-34) refer to page 48.

OPERATION, Fig. 1

Fue! from supply tank fiows 10 float vaive seat (1). through fuel valve
(2) and 1nt0 tuel bow! (3). As the level in fuel bowl increases. the float
(4) nises. shutting off tuel supply by forcing fuel vaive (2} Into seat. As
fuci s being used. the float lowers and aliows additional fuel to enter
bow! through the fuei valve.

Fuei from the bowi enters the main fuel jet (5). then through and up to
the main nozzie (7). At full throttle, fuel passes through main nozzle
(7) where 1t is mixed with air from nozzie air bieed (8) andenters into
venturi (9) At low idie speeds. fuel lows through the idie jet (10). up
the idie channel (11), around idle adjustment (12: and into the
emulsion chamber (13), where it1s mixed with air entering the idie air
vent (14) This ar-fuel mixture then enters the throttie bore of car-
buretor through the outer idie hole {15). As the throttie 1s gradually
opened. the inner hole starts 1o feed the throttie bore. and assists the
main nozzie (7) in taking over the full throttie range.

When starting. the choke valve 1s closed and the throttie vaive (16)1s
opened causing an abnormally high suction on both idle and main
systems. thus providing a rich mixture tor starung.

CARBURETOR TROUBLES — CAUSES AND REMEDIES

Dirt 1s the major cause of field service carburetor probiems. An
adequate Fuel Filter must be used between the tank and carburetor,
and should be serviced frequentiy. Service Air Filter daily — Keep
carburetor and linkage frce of dirt.

FUEL LEAKS FROM CARBURETOR

Float level too high: See Fig. 2 and Float Setting Instructions page 47.

Dirt under inlet needlie valve: Remove nlet valve. clean sea! by
rinsing 1n MiiG soivent or clean fuel. blow off with compressed air.

Bowl vent plugged: Remove bowl and blow thru body vent hole with
compressed ar.

Coliapsed fioat, caused by blowing assembied carburetor with com-
pressed air: Replace float.

Carburetor gummed trom storage - float stuck: Remove fuel bowl
and clean.

ENGINE SMOKES AND RUNS RICH
Dirty air filter: Ciean per instructions.

Improper adj Set idie Needie 1turn open from seat. Referto
Adjustment Instruction, page 47.

Bowi retainer gasket leaks: Tighten securely, or replace.

Air bleed in carburetor piugged: Remove fuel bowl and idie needle.
Ciean thoroughiy with compressed air

ENGINE RUNS LEAN

Improper adjustment: Set ldle Needle 1turn open frocm seat. Referto
Adjustment Instructions, page 47.

idie holes piugged. Dirt in tuel delivery channels: Remove fuel bowt
and idle needie. Clean thoroughly with compressec air

Low tuel level: See Fig. 2 anc Float Sett:ng Instruchions. page 47.

Fuel filter plugged: Remove and clean.

ENGINE STARTS HARD
Iimproper adjustment: Set Idie Needle 1turnopen tfrom seat. Re‘erto
Agjustment Instructions, page 47.

No fuel in carburetor: Check carburetor crain vaive Cleantank. filter
and carburetor. Check fuel lines for opstructions. anc tes! fuel
pump

Choke valve not closing: Check linkage for proper iravel.

THROTTLE

RETURN SPRING THROTTLE STOP SCREW

"W’ ON OUTSIDE FACE
OF THROTTLE VALVE.
OPPOSITE IDLE SIDE.

MAIN FUEL JET

BOWL DRAIN

Fig. 1

GOVERNOR SURGE
Govemor sticking: Check linkage for binding.

Throttie shaft and valve binding: Remove and repiace shaft it worn
Ciean carburetor body and reassembie throttie shaft.

DISASSEMBLY

Before disassembling: Clean outside of carburetor from all toreign
matenal.

CAUTION When cleaning a completely assembied carburetor. do
not blow with compressed 8ir. you may cohapse the float.

DO NOT soak or boil carburetor or body In chemical solutions ide
channel 15 permanently seaied — solution will seep 1n and cause
corrosion Use 8 mitd solvent. fuel o1l or kerosene.

Disassembie parts in the lollowing sequence: Reter to exploded
view. page 47,

1. Bowlretoiner screw ... (4) 10 Choke valve screws .. (18)
2 FRetamner gasket ....... (5 11 Choxe valve .. o122y
3 Fuelbovd ............. {2) 12 Choweshat: ......... (19,
4 Fuel bowl gasket ...... (3) 13 Throte vaive screws . (18)
5 Fioatsnaft ............ {7 14 Tnrowme vaive ... ... .. (17
€ Float ancd spring .. ... (6 8 15 Threstie snatt ... .. . (14
7 Fuelvawve-spring ...... (9. 16 Trrosesha‘tsea ... (161
8 Icle needle assembly (11) 17 Thretite return soring (15,
9 Torottie siop screw ... (13

Viton seat tor fuel vaive can be replaced 1* necessary Pull out by
means Of 2 smali hook on the end ot 2 wire paper chp

Ciean throttie snatt seat in tuel o1l or xerosene anz ory Re-0i1l with
No 30 weight 0.1 or equivalent

REASSEMBLY

Wasn all other parts with carbu-etor cleani~3 solvent and blow of!
with compressec air

REY.
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instal* choke shaft and valve Mount varve with part number towarc
tne outsioe with the vaive 1n a closed position

Moun' throttie valve. with letter “W™ o~ vaive facing outwarc anc
opposite idie side ! carburetor Make certain vaive plate does no®
bing when opeming and closng throtlle Be sure that return spring

tension holds throttie vaive closed , ;‘"" -
: oss -
Viton tuel vaive seat; press firmly in place with groove end towarc 1 sy

seat hole

Tighten main fuel jet {25) 10 12-16 Inch pounds torque ond Bowl
Screw (4), 10 30-35 inch pounds.

FLOAT SETTING, Fig. 2

Mount ail other parts in reverse orger of disassembly. Hook fuel valve
Spring under float adjustment tab. and 110at support spring as ius-
trated in hig 2. Float should be .030/.070 inch trom top of body
casting nm — bend adjustment tab to raise or lower fuel levei —
Float drop should be ¥ .060 inch from end of nozzle boss.

ADJUSTMENTS, Fig. 3

Turn idie speed screw (13) 1n, until throttie vaive 15 shghtly open
With engine warmed up and running. turn adjusting screw in or out
as required 10 obtatn desired low idie speed (1000 1o 1200 r.p.m.).

The idie adjusting needie (11) should be seated llghll9 (clockwise).
then backed out 12 1/8 turns as a preliminary seting With engine
warmed up and running at about 1200 R P.M., Line tune die mixture

Floot Drop £ .060 inch trom end of Nozzte Boss

/F ioot

Fioot Drop Adi. Tot ‘l

A

Adjustment Teb Fuvel Voive
030 end Spring
‘070 Inch From Top of Casting

Float Support
Sering

for smooth steady running tem Part
The Main Metering Jet (25) for high speed operation is fixed (not Ne. Number Description .
adjustabie) 1 THROTTLE BODY (notserved) ....{ 1
' 19 2 |83-20-513 | FUEL BOWL with drain assembly .. | 1
14 3 ° GASKET - fuetbowl .............. 1
4 | 83-96-185 SCREW - fuel bowi retainer ....... 1
\ 20 5 * GASKET - tuel bowl retainer
15 (OUIBI) .euniiineenneneanaenanns 1
/ 12 6 |8375-502 | FLOAT -assembly .......... 1
16 7 t SHAFT ~float ............... S
8 t SPRING - fioatsuppont ........... 1
2 = o 13 s t FUEL VALVE and VITON SEAT ....| 1
10 | 83-86-244 NOZZLE - main, for L118 ......... 1
83-86-261 NOZZLE - main, for L119 ......... 1
1 t NEEDLE-~idie ................... 1
12 + SPRING - igle needle. and stop
(INKIt) ...ttt 2
13 | 83-96-18 SCREW - throttie stop. 10-32 x %,
T - 1
14 | 83-30-887 THROTTLE SHAFT assy — incl.
ems 15,16 ... ... il 1
15 | 83-98-240 SPRING - throftie retum ... ...... 1
16 | 83-156-18 SEAL -throttieshatt . ............. 1
17 | 83-34-18 VALVE-throttle.................. 1
18 | 83-96-263 SCREW - throttie and choke vaive
NO. 4-40 x 3,4 Pan head ........... 4
ﬁ 8 19 | 83-40-796 CHOKE SHAFT - assembly with
i SWIvel ... 1
._Q) - 20 | 83-156-21 SEAL - choke Shaft ............... 1
3 % 21 | 839813 SPRING - CROKE S10D . ........... 1
@_‘_,\/. AN . 22 | 83-62-50 VALVE = ChOKE, . ...\ errennnn. .. 1
10 / Fﬁa <7 PR 2 . GASKET -flange................. 1
24 24 . GASKET -powlaran............. 1
6 e . \ 25 | 83-114-0740t ! JET - main tuel. tor L118 (LO57) ...{ 1
’. Enlorged view of float 83-114-07001 | JET - main tuel. tor L119 (LOS8) ...] 1
27 shaft and spring 26 . GASKET - fuel bow to body
w \ ner) ... 1
2 27 | 83-154-503 KIT-bowiGramn.................. 1
] os1 GASKET SET (also incluged in
® @ s Repair Kit)
*Parnts included in Q51 Gasket Set
ig 4 LQS? REPAIRKIT. for L11B............. 1
- Lass REPAIRKIT.for L4119 ............. 1
Fig. 3, EXPLODED VIEW +Pants inciuded in Repair Kit

Fig. 2, FLOAT SETTING

ADJUSTABLE MAIN JET for high altitude operation is
available for service.
Part No. 83-100-540
includes: (1) Fiber washer
(1) Adjustoble needie assembly

Remove ond discord gasket (5) ond screw (4 ). Reploce with
83-100-540 Adjustabie Needie Assembly.

SERVICE PARTS LIST
Wisconsin Part No's. L 118 (LMH-43) and L 119 (LMH-44).
Parts are identical for both carburetors except where noted

REY.
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WISCONSIN No. L 115

CAUTION Do not remove nozzle {Rel 10) from carburetor uriess
replacing 1t with a new service noxrie — idle holes will not hne up
Tighten 15 to 20 inch pounds torGue. Use a proper fitted too! 1o
prevent samage 10 siot \n nozzie head.

Mount throttie valve, with letter “W™ on valve facing outward and
opposite 1die side of carburetor. Make certain vaive plate goes not
bind when opening and closing throtile. Be sure that relurn spring
fension hotds throtile vaive closed

Viton fuel valve sest; press firmiy in place with groove end toward
seat hole

Tighten main fuel jet (4). to 35 inch pounds torque

FLOAT SETTING, Fig. 2

Mount all ot..er parts in reverse order of disassembly Hook tuel valve
Sprng under fioal adjustment tab. and float support spring as slus-
trated n ig 2 Fioat should be .030/.070 inch trom top of body
casting nm — bend adjustment tab 1o raise or fower fuel ievel

ADJUSTMENTS. Fig. 3

Turn idie speed screw (13) in. until throtile valve s shghtly open,
With engine warmed up and running, turn adjusting screw in or out
as required to odbiain desired tow 1dle speed (1000 to 1200 r.p.m.)

NIz

23 N h, <

CARBURETOR OPERATION, REPAIR and SERVICE PARTS
WALBRO No. LMH-34
(OBSOLETE) Reploced by L 115, interchangeable as o compiete unit.

For Engine Model W2-1230

lo] |
\ & 7 -
Fuel Volve Floot Suppor?
ond Spring Spring

/
Adjustment Tab /

Fig. 2, FLOAT SETTING

The idie adjusiing needie {11) snould be seated hghtly (Clockwise),
then backed out 1 : 1/8 turn  as 3 preliminary seting With engine
warmed up and running at about 1200R P M _ tine tune 1die mixiure
for sSmooth steady running

The Main Melering Jet {4). for high speed operation 1s fixed (not

adjustable)
SERVICE PARTS LIST
WISCONSIN PART NO. WLBRO PART NO

.- ~<
Enlorged view of ficet
25 M shait ond spring
=] 5

Fig. 3, EXPLODED VIEW

{21 | 83-98-13

L 11§ LMH-34
tem Part
No. Number Description Oty.
1 THROTTLE BODY (not serviced} . ....... 1
2 | 83-20-513 FUEL BOWL with drain assembly . .. . 1
3 * GASKET — fuetbow! ..................... 1
4 ] 83-112-666¢ MAIN FUEL JET (.066) ... ... S 1
- M GASKET — mamn jei. bow! retminer .., 1
6 | 83-75-502 FLOAY — assemdly ........ ............ 1
7 + SHAFT — toat ............. ............ 1
8 1 SPRING — fioat support ........ ........ 1
9 t FUEL VALVE anc VITON SEAT ... .. ... 1
10 | 83-86-174 NOZZLE — main (service) .. .. ... A 1
1 t NEEDLE —ttte ... .. ...... . .. e 1
12 t SPRING — 1die needie and stop {1 1n Kit) 2
13 | 83-96-18 SCREW - tnrottie stop 10-32 - -« Fiti he 1

4 | 83-30-887 THROTTLE SHAFT assy — Inc! ltems 15 16 1

15 | 83-98-240 SPRING — throtuie return . S Al
16 | 83-156-18 SEAL — tnrottie snatt . .. 1
17 ] 83-24-18 VALVE — 'nrothie . . .. ]
18 | 83-96-263 SCREW — throtite anc chome valve

N ©-32 - 316 Pan neac &
19 | 83-40-796 CHOKE SHAFT — assembDiv v.ith swvel .

20 | 83-156-21 SEAL - cmoxe shalt 1

SPRING — chowe storp
22 | 83-62-70 VALVE - :cnoxe
23 - GASKET — tiange
24 . GASKET — now. orarr

25 ¢ 83-154-502 KIT — 0w gran .

Q50 GASKET SET '2:50 a1 iger = Boz oo K
cSCartsam: yo0ezin T SO Goswer Ses,
LQS¢ REPAIR KIT
“iaea o m= s L2856 Repoor %t

REY.



Mark Industries (o YENDOR
PARTS CATALOG (CONTINUED)|pAGE 49

1

PART NO. ENGINE USED ON
LP 62 A THD, TJD
LPe28B ACN, BKN, AENL
LP62C MTHD
LP 62D AGND
LP &2 E 7D
LP62F $-10D, $-12D, S-14D
LP 626G $8D, TRA-10D, TRA-12D
LP 62 A4 W2. 1230, W2- 1235

The fuel pump, like all other parts of the engine, is sub-
ject to wear and you will find that any time after SO0 hours
of use, its efficiency will gradually decrease. This is in-
dictated by the engines faltering at high speeds or when
heavy loads are suddenly applied. The pump can easily be
restored to its normal efficiency by the installation of a
Wisconsin LQ-51 Diaphragm Kit.

1. Disconnect fuel lines from pump and remove fuel strain-
er if mounted to pump. Remove fuel pump from engine
housing by taking out the two mounting screws.

2 File a groove across a point at the union of castings
INLET and OUTLET positions when reassembling. Re-

move four head to bracket screws (12) and remove fuel
head (10).

3. Tumn fuel head (10) over, remove and discard both valve
assemblies, noting their positions.

4, Clean fuel head thoroughly with kerosene or diesel fuel
and a fine wire brush.

(9 and 10). This it & positive location of the fuel:

LP-62 series FUEL PUMP

REPAIR INSTRUCTIONS

For single and two cylinder engine modelis

S. Hold fuel head (10), with disphragm surface up, place
two valve gaskets (4) into covities where valves were
removed. Press valve assemblies (5) in svenly without
distortion, and stake in place.

6. Set fuel head issembly sside and proceed to rebuild
lower diaphragm section.

7. Ingert the end of a small screw driver into the coils of
rocker arm spring (11), remove and save.

8. Hold mounting bracket (9) in the \eft hand, with the
rocker arn toward your body and the thumb nail on the
end of link (8). With the heel of right hand on dia-
phragm (2), compress the disphragm spring (3). and at
the same time turmn in 8 clockwise direction 90° This
will unhook the disphragm from link (8) so it can be
removed.

9. Clean the mounting bracket (9) with kerosene or diesel
fuel and a fine wire brush.

10. Place the new diaphragm opersting spring (3) into
bracket (9). Repest in reverse order paragraph eight,
using the new diaphragm. Replace rocker arm spring
(11) removed in paragraph seven.

11. Mount this assembly back on the engine in the position
from which it was removed, using the new {lange gas-

ket (13), which is the last piece of the repair kit.

12. Crank the engine over to a position where the dia-
phragm (2) is laying flat on the mounting bracket (9)
Place the fuel head (10) back in position so that the
indicating marks of step one are in line, and start the
four hesd screws approximately three tums. Again,
crank the engine over to & position where diaphragm (2)
is pulled down into mounting bracket (9) to its lowest
position. Securely tighten the four head screws (12).

13. Mount fuel strainer to fuel pump, if applicable, and
connect fuel lines.

NOTE: The L.Q-5]1 Diephrogm Kit and the partsincduded there-in,
which are identified by an asterisk (*), ore the only parts
of the fuel pump avatlable br service.

Ref. Description o~
1 | RockER ARM 1
* 2 | DIAPHRAGM ASSEMBLY 1
* 3| DiAPHRAGH SPRING 1
* 4| YALVE GASKETS 2

* 5| VALVE end CAGE ASSEMBLY crcercicecnccsecenaee 2

6 | PIN for socker amm 1
7 | SPRING CLIP for rocker am 1
8 | LINK for diaphragm spring 1
9 | MOUNTIRG BRACKET i

10 | FUEL HEAD 1

11 | SPRING w0kt . .. . e e )
12 | SCREW and WASHER for head mounting .......ceceeveaee 4

*13 | GASKET for ting flange )

REY.
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INSTALLATION INSTRUCTIONS (Solid State Ignition)

PRE-INSTALLATION CHECKS

1. Visually inspect plug wires. coil wire. distributor
cap and rotor. Replace any components that show
deterioration. It is especially important that the
cap and plug wires be in good condition if a high
output coil is used.

2. Check for loose or poor connections in ignition
circuit. Check battery terminals for corrosion and
loose connections.

3. Check battery voltage with engine off. It should
be in the area of 12 to 14 volts.

4. The following procedure applies only to those
installations where an external ballast resistor or
resistance wire is used in the primary ignition
circuit. Using a jumper wire, or clip lead, connect
the minus (—) side of the coil to ground. Turn the
ignition switch on. Read .the voltage from the
positive (+) side of the coil to ground. This voltage
must not be less than 6.0 volts. If it is less than
6.0 volts the red or white wire from the module
will have to be connected to the ignition switch
side of the ballast resistor (Point A in Figure 2).

NOTE: In most circuits that use an external ballast
resistor, this resistor is bypassed during starting
putting the full battery voltage to the positive (+)
terminal of the coil. In those cases where an external
ballast resistor is used and it is not bypassed during
starting, the red or white wire from the module will
have to be connected to the ignition switch side of
the ballast resistor (Point A in Figure 2) regardless
of the voltage read at the positive (+) terminal of
the ignition coil in the procedure above. In all cases
the black wire remains connected to the minus ()
side of the ignition coil.

1. Make sure ignition switch is off. For added safety
disconnect negative terminal from battery.

2. Remove distributor cap and gasket from
distributor (1). Leave high voltage wires connected
in the distributor cap.

3. Check side play in top distributor bearing.
Excessive side play will cause erratic performance
and must be corrected before installing IGNITOR.

4. Install adapter plate (5) in the same holes where
the points were located. Using the flat head screw
(6) provided, secure the adapter plate. DO NOT
TIGHTEN. The Pan Head screw (7) is to hold the
ground strap and the adapter plate. Leave both
screws snug, not tight.

5. Install wire harness. For part number
MIC0065600 the wire must be laced back under
the breaker plate. Figure (1). For part number
MIC0065650, the wires are to be looped around
the inside diameter of the Distributor. In both
cases, the grommet is to be inserted in the slot
(8) in the distributor case. The wire length inside
the distributor can be adjusted by pulling one wire
at a time through the grommet.

DIAGRAMS SHOWING
INSTALLATION PROCEDURE
ON IGNITOR

Fig. 1

FIGURE 2
WIRING DIAGRAM
IGNITOR SYSTEM

[ 10 UST s

® BYMASS SWTCH
1STARTING |

IGNITOR | §
SYSTEM

Fig. 2
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6. Install IGNITOR magnet sleeve (9) over cam on

distributor shaft. Locate on cam and press firmly
into position. NOTE: Sleeve fits tightly over cam.
It may be necessary to use the rotor to press over
cam (rotate it until a slight locating position can

be felt) before pressing it into place. Press all the .

way on until fully seated.

. With magnet sleeve installed, adjust gap between

magnet sleeve and module. This is done by pulling
the module- away from magnet sleeve. A gap of
.015" to .030" is desirable. Make sure IGNITOR
module does not hit magnet sleeve. Once gap is
correct, tighten the two screws.

. Install dust cap (10) making sure step in dust

cover is locked into detent in distributor where
wire harness goes through housing wall (8) and
reinstall rotor (2).

. Replace distributor cap and gasket. Make sure all

high voltage wires are securely seated.

10. Connect the black wire to the distributor ( —) side

of the ignition coil. For installations that do not
use a primary ballast resistor, connect the white
wire to the ignition (+) side of the ignition coil.
For installations that use a primary ballast
resistor, it is preferable to connect the white wire
to the ignition switch side of the resistor, rather
than to the ignition (+) side of the coil. For
installations that use a primary ballast resistor,
AND THIS RESISTOR IS NOT BY-PASSED
DURING STARTING, the white wire must be
connected to the ignition switch side of the
ballast resistor.

Mark Industries

1. The engine can now be started. Let the engine
run for a few minutes and then set the timing in
the conventional manner. It will be worth the
time to set the timing exactly, as it will never
have to be reset.

TESTING

If the vehicle will not start after installation or
vehicle quits after starting, the following test may
be done to check the system.

L Connect the positive (+) lead of a voltmeter to the
negative (—) side of the ignition coil. Connect the
negative (—) lead of the voltmeter to ground. Set
the voltmeter to DC volts on at least a 15 volt scale.

2. Disconnect the high voltage wire from the center
of the distributor cap and ground it to the engine
block or chassis.

3. Crank engine.

4. The voltmeter should fluctuate from a range of 1
to 2 volts to a range of 10 to 12 volts as the engine
is cranked.

5. If the voltmeter does not fluctuate, one of the
following problems exist:
a. If the voltmeter shows a constant 0 reading,
there is an open circuit somewhere in the primary
ignition circuit.
b. If the voltmeter shows a constant voltage in
the 1.0 to 3.5 volts range, the power transistor is
shorted out.
c. Ifthe voltmeter shows a constant voltage equal
to the battery voltage, there is an open circuit in
the Ignitor or the Hall cell is not operating.

REY.
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FOREWORD

This Repair Manual inciudes operating instructions, maintenance, adjustments, disassembly
and reassembly procedures for the basic engine and accessories. Application of this information
will help to obtain maximum engine performance, keep repair costs to a minimum and add years
of service to the life of your Wisconsin engine.

Because Wisconsin engines are used on so many different types of equipment, and built to such
a variety of specifications, the illustrations and information contained may not exactly suit all
applications, but are typical for this particular model. Aiso, continued engineering for the
improvement of our product may reflect changes in your engine which may not have been
included at the time of this publication.

Teledyne Wisconsin Motor stands behind its engines with a world-wide network of more than
2200 Engine Distributors and Service Centers in over 90 countries. Should there be a need for
specific data relative to the service of your engine, contact your nearest Teledyne Wisconsin
Motor Distributor or Service Center — he s listed in the Yellow Pages of the Teiephone Directory
under ENGINES — GASOLINE.

Copy this in.fo from the Engine
MODEL Nome Plote. The Modtl,_ Spec No.
SPEC NO. and Seriol No.must be given when

requesting specific engine infor-
motion and when ordering Service

SERIAL NO. Replacement Ports.

MM-396 Parts Catalog should be used in conjunction with this Repair
Manual. The exploded illustrations will help to identify parts and will
present a visual order of reassembly.

IMPORTANT SAFETY NOTICE

Proper maintenance, adjustments and repair are very important for safety and
reliable engine operation. It is impossible to evaluate and advise of all the
conceivable ways in which service work should be done, or of the unsafe
consequences of each way. Use common sense, and satisfy yourself that what you

are doing will not jeopardize your safety, the safety of others, or damage to the
engine.

Read instructions thoroughly before making any adjustments and repairs. Acquaint
yourself with the parts and how they operate. When operating the engine, strictly
follow the Safety Precautions on page 2, and any additional safety measures
suggested by the manufacturer of the equipment the engine is used on.

REV.
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Limited Engine Warranty

TELEDYNE WISCONSIN MOTOR, herein referred to as 'Teledyne Wisconsin ,
warrants each new Wisconsin 4-cycle air-cooled engine sold by Teledyne
Wisconsin to be free from defects in material and workmanship, under normal use
and service, for a period of one (1) year (exceptin the case of an engine usedon any
recreational type vehicle the period shall be ninety (90) days) after the date of
delivery to the original retail purchaser, and Teledyne Wisconsin will. at its option,
replace or repair, at one of Teledyne Wisconsin's factories, or at a point designated
by Teledyne Wisconsin, any part or parts which shall appear to the satisfaction of
Teledyne Wisconsin upon inspection at such point, to have been defective in
material or workmanship. This warranty does not obligate Teledyne Wisconsin to
bear any transportation charges in connection with the replacement or repair of
defective parts.

This Warranty shail not apply to any engine which shall have been installed or used
in a manner not recommended by Teledyne Wisconsin, nor 1o any engine which
shall have been repaired, altered, used in any type of competition, nor operated
other than within Teledyne Wisconsin Motor specified limits, neglected or used in
any way which, in Teledyne Wisconsin's opinion, adversely affects its perform-
ance: nor to any engine in which parts not supplied or approved by Teledyne Wis-
consin have been used: nor to any accessories installed on the engine where the
accessory manufacturer has its own warranty: nor to normal maintenance
services or replacement of normal service items.

Teledyne Wisconsin reserves the right to modify, alter, and improve any engine or
parts without incurring any obligation to replace any engine or parts previously
sold with such modified, altered, or improved engine or parts,

THIS WARRANTY, AND TELEDYNE WISCONSIN'S OBLIGATION HEREUNDER, IS
IN LI EUOF ALL OTHER WARRANTIES, EXPRESS, IMPLIED, ORSTATUTORY, IN-
CLUDING ANY WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE, AND ALL OTHER OBLIGATIONS OR LIABILITIES,
INCLUDING SPECIAL OR CONSEQUENTIAL DAMAGES OR CONTINGENT LIABIL-
ITIES ARISING OUTOF THE FAILUREOF ANY ENGINE ORPART TO OPERATE
PROPERLY. No person is outhorized to give any other warronty or to assume any
additional obligation on Teledyne Wisconsin's behalf unless made in writing ond
signed by an officer of Teledyne Wisconsin.

V¢ TELEDYNE WISCONSIN MOTOR
MILWAUKEE, WISCONSIN 53219

REY.
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i VENDOR
iy Mark Industries T
" ILLUSTRATED DOUBLE GEAR PUMP P/N 81256 .

PARTS CATALOG PAGE 2

SINGLE PUMP

o

9 101N 122 15
D
pornes sgmt— |
jne: enmegmum——— |}
s comssommmmm |
PARTS LIST
REQ’ e | AT ! e REQ'D.
. g Etg e T PER
[o] : NO» |~ DESCRIPTION ASSY.
1° Back plate assembly 1 b . | Wear plate 1
2 | O-ring 2 |¥i10* Bearing seal 1
3’| Optional thrust plate 1 ‘»:?1 Molded o-ring 1
4 ’'| Body 1 .| Back-up gaskel 1
[ Spline drive gear assy. 1 . 13 Front plate assy. 1
6 | Idler gear assy. 1 <14 ' | Shatt seal 1
7 Keyed drive gear assy. 1 A8 Cap screw 8
8 | Key 1 M

Note: For pumps with Flow Divider, Flow Controil or Relief Vaive backplates refer to page 7.

DISASSEMBLY

Remove key (8) from drive shaft if keyed drive
gear assembly (7) is used.

Thoroughly clean outside of pump.

Use sharp tool to mark across front plate, body
and backplate. This will assure proper
reassembly.

Clamp pump in vise, shaft up.
Remove cap screws (15) eight each.

Remove pump from vise, hold pump in hands and
bump shaft against wooden block to separate
front piate (13) from back plate (1). Body (4) will
remain with either front plate or backplate.

If backplate was removed first, remove optional
thrust plate (3) from body gear pockets (4). If the
front plate was removed first, remove wear plate
(9) from body gear pockets (4).

8. Remove drive gear assembly (5) or (7) and idler
gear assembly (6) from body (4).

9. To separate body (4) from the plate it remains
with, place drive gear assembly (5) or (7) in bush-
ing and tap protruding end with plastic hammer or
rawhide mallet.

10. Remove o-ring (2) from front plate (13) and back-
plate (1).

11. Remove back-up gasket (12) from front plate (13)
by prying with a sharp tool.

12. Remove bearing seal (10) from front plate (13) by
prying with a sharp toot.

13. Remove molded o-ring (1 1) from front plate (13).

14. Remove shaft seal (14) from front plate (13) by
prying with a screwdriver.

DFV



It is important that the relationship of the backplate,

thrust plate, body, wear plate and tront plate is correct.
You will note two half moon cavities in the body which

7 VENDOR
m Mark Industries I B1256 SeeT. 2
DOUBLE GEAR PUMP P/N .
ILLUSTRATED PAGE 3
PARTS CATALOG
INSPECT PARTS FOR WEAR
GENERAL - 6. Be_ sure snap rings are in grooves on either side of
1. Clean and dry all parts. drive and idler gears. )
2. Remove all nicks and burrs from all parts with 7. 2,:3&6‘:'%"“988' teeth are sharp, break edge with
emery cloth. .
GEAR ASSEMBLY FRONT AND BACKPLATE
1. Check drive shaft spline for twisted or broken 1. Oil groove in bushings in both front plate and
teeth or check keyed drive shaft for broken or backplate should be in line with dowel pin holes
chipped keyway. and 180° apart. This positions the oil grooves
2. Inspect both the drive gear and idler gear shafts at closest to respective dowel pin holes.
bushing points and seal area for rough surfaces 2. It 1.D. of bushings in front plate or backplate ex-
and excessive wear. ceed :755 front or bgckplate should be replaced.
3. . If shaft measures less than .748 in bushing area, (Bushings are not available as separate items.)
the gear assembly should be replaced. (one gear 3. Bushings in front plate shouid be flush with face of
assembly may be replaced separately, shafts and front plate.
gears are available as assemblies only.) 4. If optional thrust plate is not used, check for scor-
4. Inspect gear tace for scoring and excessive wear. ing on face of backplate. If wear exceeds .0015,
5. If gear width is below the following figures — the backplate should be replaced.
gear assembly should be replaced. BODY
Pump 1. Check inside gear pockets for excessive scoring
Disp. { 50 | 66 | 84 |1.02|1.20| 137|154 ] 1691 1.87 or wear.
Gear i
width |.384 |.510 | 636 | .762 | 888 | 1.014]1.140{1.266|1.392 2 2:3&;2??1 3‘* replaced if 1.D. of gear pockets
GENERAL INFORMATION

the pump. Side of thrust plate and wear plate with mid
section cut out must be on suction side of pump. Suc-
tion side of backplate is always side with larger port

must face away from the front plate. Note: The smaller boss.
hatt moon port cavity must be on the pressure side of
REASSEMBLY
1. The optional thrust plate, wear plate, bearing seal, 7.

maolded o-ring, back-up gasket, shaft seal and o-
nngs should be replaced as new parts.

Install o-ring (2) in groove of front plate (13).

Tuck back-up gasket (12) into groove in front
plate (13) with open part of "'V'* section down.

Place molded o-ring (11) in groove in front plate.
Place bearing seal (10) over molded o-ring —
groove side down.

Apply a thin coat of heavy grease to both milled
taces of body. Slip body onto front plate — half
moon port cavities in body must face away from
tront plate.

Note: The small half moon port cavity must be on
the pressure side of pump.

Place wear plate (9) on top of back-up gasket with
bronze face up. The side with the mid section cut
away must be on suction side of pump. (Be sure to
note ditference between wear plate (8) and op-
tional thrust plate (3).

8.

11,

12.

13.

14.

Dip gear assemblies into oil and slip into front
plate bushings.

Install optional thrust plate (3) — bronze face
toward gears. The side with mid section cut out
must be on suction side of pump. Thrust plate
must fit inside gear pockets.

install o-ring (2) in groove in backplate (1).

Slide backplate (1) over gear shafts unti! dowel
pins are engaged.

Install boits (15). Tighten evenly to 25/28 ft. Ibs.
torque.

Liberally oil shaft seal (14) and carefully work over
drive shaft being careful not to cut rubber sealing
lip.

Place 1-5/16'* O.D. sleeve over shaft and press

in shaft seal (14) until flush with front surface of
front plate.

install key (8) on keyed shaft (7).

Note: Refer to Trouble Shooting and Start-up Procedure on page 6.

RFV
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g I ILLUSTRATED DOUBLE GEAR PUMP P/N 81256 ECT.
PARTS CATALOG PAGE 4

DOUBLE PUMP

PARTS LIST

T T R N N ) c REQ'D.
REF. | © s LR S| REF. VR o L PER

NO. DESCRIPTION E NO. DESCRIPTION ASSY.
1 Back plate assembly 1 11 | Adapler plate 1
2 O-ring 4 12 Optional thrust plate 1
3 Rear body 1 13 Front body 1
4 . | Gear (slip fit) 1 14 Spline drive gear assy. 1
5 Idier gear assy. (rear) 1 186 ° | Idler gear assy. (tront) 1
[ Round key 1 16 Keyed drive gear assy. 1
7 Wear plate 2 17 Key 1
8 Bearing seal 2 18 Front plate assy. 1
e Moided o-ring 2 19 Shaft seal 1
10 Back-up gasket 2 20 Cap screw B

Note: For pumps with Flow Divider, Flow Control or Relief Vaive backplates refer to page 7.

RFV
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ILLUSTRATED DOUBLE GEAR PUMP P/N .
PARTS CATALOG PAGE 5
DISASSEMBLY

Remove key (17) if keyed drive gear assembly
(16) is used.

Remove drive gear assembly (14 or 16) from
adapter plate. Remove optional thrust plate (12)
from adaptor plate (11).

2. Clean outside of pump thoroughly. ) ]

3. Use sharp tool to scribe a mark across all sections 9. ZISS:‘:':‘,"% gvﬁ?r: :f:;'izb,"’;:":n?:rsg'r"%:?‘?d?ﬁ‘gag;
of the pump. This will assure proper reassembly. to remove bodies (3) or (13) from plates they re-

4. Clamp pump in vise, shaft up and remove cap mained with.
screws (20) eight each. 10. Remove wear plate (7) from front plate (18).

5. Remove pump from vise, hold pump in hands and
bump shaft against wooden block o separate 11. Remove wear plate (7) from adapter plate (11).
front pump sections. Body (13) will remain with 12. Remove o-rings (2) from tront plate (18), adapter
either front plate (18) or adapter plate (11). plate (11), and backplate (1).

6. -Remove idler gear (15) from either front plate or 13. Remove back-up gasket (10), bearing seal (8) and
adapter plate. moided o-ring (9) from fron! plate (18) and adapt-

7. Remove backplate (1) from body (3) by tapping on er plate (11) by prying out with a sharp tool.
backplate with plastic hammer or rawhide mallet. 14. Remove .shaﬂ seal (19) from front plate (18) by

8. Remove idler gear (5), slip fit gear (4) and key (6). prying with a screwdriver.

INSPECT PARTS FOR WEAR
GENERAL 6. B_e sure fetaining rings are in grooves on either

1. Clean and dry all parts. side of drive and idler gears. '

2. Remove nicks and burrs from all parts with emery 7. 2"$ggec|¢:,fmgear teeth are sharp, break edge with
cloth. .

GEAR ASSEMBLY FRONT 'PLATE. BAi\CKPLAITE & ADAPTER PLATE

1. Check drive shaft spline (14) for twisted or broken 1. 3&3?::3 ;gag;’;h'g&'g' gt?;:lgotr;z ?"‘atﬁﬁebivci':;
tegth or check keyed drive shaft (16) for broken or dowel pin holes and 180° apart. This positions
chipped keyway. Check for broken keyway in the oil grooves closest to the respective dowel pin
shaft where slip fit gear is installed for double holes
pump. :

2. Inspect both the drive gear and idler gear shatts at 2 2d:,‘g{e,°:,|§§sg':3:eé" ;rsosntthzla':g.mb;t;l:g lal;eac:t
bushing points and seal area for rough surfaces plate, or adapter plate Ehould be replaced.'(Bush-
and excessive wear. ings are not available as separate items).

3. If shatt measures less than .748 in bushing area, . . - .
the gear assembly should be replaced. (One gear 3 g::g;r;?s“»)ll:';r::;&I(e’lt:ea'fl\:s:a:ﬂc:il:ht:g;askel side of
assembly may be replaced separately; shafts and :
gears are available as assemblies only. The slip fit 4. It optional thrust plates are not used check for
gear is available separately). scoring on face of backplate and adapter plate. f

4. Inspect gear face for scoring and excessive wear. :::JI: ;Zii%faéggfs backplate or adapter plate

5. If gear widths are below the following figures the BODY
gear assembly should be replaced.

1. Check inside gear pockets for excessive scoring
Pump or wear.
Disp. | 50 | 66 | #4 1102|120 137|154 |1.69] 1.87
Gear 2. Body should be replaced if I.D. of gear pockels
width | 384 | 510 | 636 | .762 | .888 | 1.014] 1.140]1.266]1.392 exceed 1.713.
GENERAL INFORMATION

wear

" It is important that relationship of the backpiate, body,

plate and tront plate is correct. You will note two

half moon cavities in the body which must face away

from

the front plate. Note: The smaller half moon port

cavity must be on the pressure side of the pump. Side of
thrust plate and wear plate with mid section cut out must
be on suction side of pump. Suction side of backplate is
always side with larger port boss.

REY.
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AL o ILLUSTRATED DOUBLE GEAR PUMP P/N .
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REASSEMBLY

Optional thrust plate, wear plates, bearing seals,
molded o-rings, back-up gaskets, shaft seal and
o-rings should be replaced as new parts.

bronze face toward gears with mid section cut
away towards suction side of pump.

9. Install adapter plate (11) in place on front body
Install o-rings (2) in groove of front plate (18), (13). Check positioning mark on all seclions of
adapter plate (11), and backplate (1) with a small pump.
amount of grease to hold in piace. 10. Install second body (3) onto adapter plate (11)
Tuck back-up gasket (10) in front plate (18) and and install wear plate (7).
:g:;:‘ter plate (11) with open part of ‘‘V'" section 11. Install key (6) in slot of drive gear assembly shaft
. (14 or 16). Dip slip fit gear (4) in oil and slip on
Place molded o-ring (9) in groove in front plate shatt and into gear pocket of body. Check key for
and adaptpr plate. quce bearing seal (8) over proper location.
molded o-ring, groove side down. 12. Dip idler gear (5) in oil and install in gear pocket of
- Apply a thin coat of heavy grease to both milled body (3).
faces of body. Slip body onto front plate-half - . .
moon port cavities in body must face away from 13. :‘oggaona?:zl:‘plglee‘(jl) over shafts until dowel pins
front plate. Note: The small half moon port cavity y gagea.
must be on the pressure side of pump. 14. Install cap screws (20). Tighten evenly to 25/28

Place wear plate (7) on top of back-up gasket with

ft. Ibs. torque.

bronze face up. The side with the mid section cut 15: Work shaft seal (19) over drive gear shaft, being
away must be on suction side of pump. careful to not cut rubber sealing lip. (Oil seal lib-
. . R lly before installing). Place 1-5/16 O.D. sleeve
7. Dip drive gear assembly (14 or 16) and idler gear era ! :
assembly (15) into oil. Slip both gear assemblies 3‘;3" '?3::'sszgczfg?'sr :;:‘ lShl:::a seal (19) until flush
into gear pocket of body and into front plate P .
bushings. 16. Install key (17) on keyed shaft (16).

8. install optional thrust plate (12) into body (13)

PLACING PUMP BACK INTO SERVICE
1. it shop test stand is available, the following proce- three minutes.
dure for testing rebuilt pumps is recommended: F. Remove pump from tes! stand and check for
A. Mount pump on test stand making sure that the freeness of drive shaft. Check for leaks.

proper level of clean oil is available in the res- 2. If shop test stand is not available, the following pro-
ervoir. Check suction line for leaks and ob- cedure for lesting rebuilt pumps is recommended:

structions. A. Mount pump on equipment and run pump at
. Start pump and run for three minutes at.zero "1/2 engine speed at zero pressure.
pressure. . . .
R . ) | n-
. Intermittently load pump to 500 P.S.i. for three 8 'Bes:nzgg:‘at:;n%rﬁ:?;;o;ivnau\'/:s build pressure i
minutes. '

C. Increase engine speed to full throttle and build
pressure intermittently for three minutes.

D. Idie engine and check for leaks.

. Intermittently load pump to 1000 P.S.I. tor
three minutes.

. Intermittently load pump to 2000 P.S.l. for

m O O o

SINGLE OR DOUBLE PUMP TROUBLE SHOOTING

PUMP TROUBLE PROBABLE CAUSE REMEDY
1. Noisy pump caused by a. OQiltoo heavy. a. Change lo proper viscosity
cavitation. b. Oil filter plugged. b. Clean tilters.
c. Suction line plugged or too small. c. Clean line and check tor size.
2. Oil heating a. Qil supply low. a. Fill reservoir,
b. Contaminated oil. b. Drain reservoir and relill with clean ol
c. Setling of relief vaive too high or too low. c. Selto correct pressure.
d. Oilin system 100 light. d. Drain reservoir and refill
with proper viscosity oil.
3. Shalt seal leakage a. Worn shafl seal. a. Replace shafl seal.
b. Worn shalt in seal area b. Replace drive shatl
c. Broken bearing seal or back-up gasket c. M replacing the shatt and shatl seal does
not stop seal leakage. the
pump should be disassembled
and checked loritems 3. ¢c. & d.
d. Bushings out of position. d. Disassemble pump and replace front plate.
e. Excessive internal wear. e. Disassemble pump inspecl
parls and replace as needed
4. Foaming oil a. Low oil level. a. Fill reservoir.
b. Air leaking inlo suction line. b. Tighlen fittings.
c. Wrong kind of oil. c. Drain and fill reservoir with non-foaming oil.

REV.
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PARTS CATALOG
RELIEF VALVE BACKPLATE PARTS LIST
7 ] REQ'D.
REF. .| vpood 0 PER
NO. 22w st DESCRIPTION ASSY.
1 Slotted plug 1
c 2 O-ring 1
3 .| Shims As Reqd,
4 Spring, Relief Valve 1
§ | Plug Seat 1
6 Seat 1
7 Backplate 1
DISASSEMBLY
Use slotted socket and remove relief valve piug Note: Do not remove internal relief valve cartridge
(1), shims (3), spring (4), plug seat (5) and seat (6) assembly. Cartridge assembly has been set to a
from backplate (7). predetermined depth with locktite applied.
INSPECTION
Clean and dry all parts. available as separate items).
The o-rings need not be inspected as they should 6. If optional thrust plate is not used, check for scor-
bereplaced as new items. ing on face of backplate. If wear exceeds .0015,
Remove all nicks and burrs from all parts with backplate should be replaced.
emery cloth. 7. - Check shims (3) for wear.
Oil grooves in bushings should be inTline with 8. Check spring (4) for weakness or breakage.
dowel pin holes and 180 degrees apart. This posi- , .
. ; . f 9. Wash backplate in clean solvent, direct com-
:,:g,nei the oil grooves closest to the respective pin " pressed air into relief valve cavity in backplate to
' dry relief valve cartridge assembly. The procedure
It 1.D. of bushings in backplate exceed .755, the removes any trapped contamination.
backplate should be replaced. (Bushings are not
REASSEMBLY
Install relief valve parts in backplate (7), seat shims (3), new o-ring (2) on plug (1) and lorque
(6). plug seat (5), spring (4), same number of plug to 21 to 24 ft. Ibs.
FLOW DIVIDER/FLOW PARTS LIST
CONTROL BACKPLATE - - : REQD.
REF. . PER
NO. DESCRIPTION ASSY.
1 Hex Plug 1
2 O-ring 2
3 .| Flow Divider Spool 1
4 Slotted Plug 1
] O-ring 1
6 Shims As Req'd
7 . | Spring, Relief Valve 1
+ 8 :. | Plug Seat 1
9 Seat 1
I “10  |Hex Plug 1
=2 G L) «()O(E 11 |shims As Req'd
' 1 ' ' t -12 | Spring, Flow Divider 1
o8 5 4 13 Backplate 1

REV.
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PARTS CATALOG PAGE 8

DISASSEMBLY

Use slotted socket and remove reliet valve plug
(4). shims (6), spring (7). plug seat (8) and seat (9)
from backpiate (13).

Note: Do not remove internal relief valve cartridge
assembly. Cartridge assembly has been set to a

2.

INSPECTION

Clean and dry all parts.

" The o-rings need not be inspected as they should

be replaced as new items.

Remove all nicks and burrs from aill parts with
emery cloth.

QOil grooves in bushings should be in line with
dowel pin holes and 180 degrees apart. This posi-
tions the oil grooves closest to the respective pin
holes.

It 1.D. of bushings in backplate exceed .755 the
backplate should be replaced. (Bushings are not
available as separate items).

It optional thrust plate is not used, check for scor-
ing on face of backplate. If wear exceeds .0015,

i1.

REASSEMBLY

install relief valve parts in backplate (13), seat
(9), plug seat (8), spring (7)., same number of
shims (6), new o-ring (5) on plug (4) and torque
piug (4)to 21 to 24 ft. Ibs.

2.

predetermined depth with locktite applied.

Remove plug (1), spool (3), plug (10), shims (1 1)
and spring (12) from backplate (13).

backplate should be replaced.

Inspect backplate spool bore for scoring or con-
tamination.

Inspect spool O.D. for scratches, it should be
smooth and free of nicks and burrs. Spool should
slide freely inside backplate bore.

Check shims (6) and (11) for wear.

Check springs (7) and (12) for weakness or
breakage.

Wash backplate in clean solvent, direct com-
pressed air into relief valve cavity in backplate to
dry relief valve cartridge assembly. The procedure
removes any trapped contamination.

Install flow divider parts in backplate (13) spool
(3), spring (12), same number of shims (11), new
o-rings (2) on plugs (1) and (10) and torque plugs
(1)and (10) 1o 27 to 30 ft. ibs.

FLOW DIVIDER/FLOW CONTROL TROUBLE SHOOTING

CFLOW it 1o N Y
DIVIDER TROUBLE "'/ " | * . . s REMEDY
1. External leakage. a. Spool plug o-ring. a. Remove spool plug and replace o-ring.
b. Relief valve plug o-ring. b. Remove relief vaive plug and replace o-ring.
2. Low priority pressure. a. Low relief vaive setling. a. Replace weak or broken spring.
b. Shim as required.
c. Replace backplate assy.
3. Low priority Hiow. a. Relief valve open or leaking. a. Replace weak or broken spring.
b. Scratched machined sealing b. Replace paris as required.
surlace in relief valve. (Either in
seat or poppet within cartridge)
c. Contaminant lodged in relief vaive. c. Clean relief valve cavity.
d. Missing spring shims. d. Add shims as required.
e. Weak Spootl spring. e. Replace spool spring.
4. No priority flow. a. Broken spool spring. a. Replace spool spring.
b. Orifice inside spool plugged. b. Check for contaminant iodged in oritice.
5. No secondary flow. a. Spool sticking. a. Remove and clean spool bore.
6. Low secondary flow. a. Pump tlow degradation due to wear. a. Check pump for worn parts and replace.

RPFV
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TYPICAL BRAKE

SEAL
NEEDLE BEARING
- ZIRK FITTING
SEAL
KEY
CASTLE NUT

RETAINING RING
O-RING
BACK-UP RING

O-RING
PISTON
SPRING PLATE

SOCKET HEAD
SHOULDER BOLT
{Tension Pin)

nannaon

SPLINE SHAFT
ASSEMBLY

HOUSING
PRIMARY DISC

ROTOR DISC

STATOR DISC

SOCKET HEAD
CAP SCREW
(Assembly Bolt)

SPRING

BACK-UP RING

PRESSURE PLATE /

FLAT WASHER
FLAT BRASS WASHER
BEARING
SNAP RING

FIGURE 1
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DISC BRAKE

P/N 81116

PRINCIPLES OF OPERATION

These brakes are spring-set,
hydrautically 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. Al-
though the brakes are rated at 3,000
psi, they only require 300 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 approximately 300 psi
to fully release the brake and
provide adequate running clearance
for the individual discs.

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 psl. 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 - fail-
ure may occur. In this case, a
brake should be selected which
has a lower release pressure.

DESCRIPTION OF MODEL NUMBERS

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
thousands of trouble-free hours of

service when set up correctly in the
hydraulic circuit.

14 - 147 12/24

k| [k ||k ]|k |k]|]x]x]-{%
L INPUT FACE
M-MAB & SAEA
T - TRUNNION BRAKE
OUTPUT FACE -
C - SAE C Mt. (4) Bolt
- TORQUE
Code High Release Rg:;'s e
Pressure Pressure
OUTPUT SPLINE ~— 16 16,000 250 300
50 - 1.50 Taper Shaft
— INPUT SPLINE
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DISASSEMBLY
1. Remove caslle nut (26) and key piston (12). splined teeth such that shaft as-

10.

11.

12.

13.

14.

(20) from output end of spline
shaft assembly (19).

. Remove 10 socket head assembly

bolts (4) and flat washers (5 & 6).
Washers (5) are brass. A suitable
holding fixture is useful to keep
brake in position.

. Tap output end of spline shaft as-

sembly (19) with a soft maliet to
separate housing (22) from in-
ternal parts assembly.

. Remove o-ring (21) from housing

(22).

. Needle bearing (24) and seals (23

& 25) will remain in housing (22).
Inspect parts for wear and remove
only if necessary.

. Remove snap ring (1) from input

end of spline shaft assembly (19).

. Tap input end of spline shatft as-

sembly (19) with a soft mallet to
separate spline shaft from internal
parts assembly. Bearing (3) and
retaining ring (2) will remain in
pressure plate (7).

. Remove both and inspect for

wear.

. Remove four socket head

shoulder bolts (18). A suitable

holding fixture is useful to hold

brake in position.

CAUTION: Do not remove
shoulder bolts with-
out pressurization of
brake (approx. 300
psi) or damage may
result.

Remove primary disc (17), seven

rotor discs (16) and six stator

discs (15).

Remove spring plate (14).

Before removing spring (13), note

pattern for reassembly purposes.

Separate piston (12) and pressure

plate (7) by carefully exerting hyd-

raulic pressure through brake re-
lease port on pressure plate.

Remove outside and inside

o-rings (8 & 10) and outside and

inside back-up rings (9 & 11) from

CAUTION: Care must be taken
80 as not to scratch
or mar piston.

ASSEMBLY

LUBRICATE ALL RUBBER COM-
PONENTS FROM REPAIR KIT WITH
CLEAN TYPE FLUID USED IN SYS-
TEM.

1.

2.

3.

Use an alkaline wash to clean

parts before assembly.

Install back-up rings (9 & 11) on

piston (12) toward spring pockets.

Install o-rings (8 & 10) on piston

(12). Be sure o-rings are flat and

all twists removed.

CAUTION: Care must be taken
80 as not to scratch
or mar piston.

. Lubricate piston (12) with type

fluid found in the system. Care-
fully press piston into pressure
plate (7). Be sure piston is
aligned correctly at all times and
that there are no extrusions.
Press piston until it bottoms on
pressure plate (7).

. Install springs (13) according to

pattern noted during disassembly.

. Place spring plate (14) over

springs (13).

. Install stator discs (15) and rotor

discs (16). Begin with a rotor disc
(16) and alternate with stator discs
(15).

. Install primary disc (17).
. Align discs and partially screw in

four socket head shoulder bolts

(18).

NOTE: Socket head shoulder
bolts (18) should have
loctite applied. Apply
one or two drops of Loc-
tite to the threads.

Inspect for free movement of

stack. Align and center internal

10.

11.

12.

13.

14.
15.

16.

sembly (19) will engage rotors

properly. Pressurize brake release

port (approx. 300 psi) to release
discs. Torque shoulder bolts to

20 ft. Ibs. and release pressure. A

suitable holding fixture is useful to

hold brake in position.

Install spline shaft assembly (19)

through stack input end first and

out pressure plate (7).

Install bearing (3) and retaining

ting (2) in pressure plate (7).

Install snap ring (1) on input end

of spline shaft assembly (19).

If seals (23 & 25) and needie bear-

ing (24) were removed from hous-

ing (22) they must be installed.

Note direction of both seals.

Install o-ring (21) in housing (22).

Install housing (22) with the in-

ternal parts assembly using 10

socket head assembly bolts (4)

and flat washers (5 & 6).

NOTE: The ten socket head as-
sembly bolts (4) should
have Loctite applied.
Apply one or two drops
of Loctite to the threads.

Washers (5) are brass and should

be installed first on the bolts. Tor-

que bolts to 35 ft. Ibs.

Install castie nut (26) and key (20)

on output end of spline shatt as-

sembly (19).

REY.
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FIGURE 2

PARTS LIST

ITEM DESCRIPTION

SNAP RING

RETAINING RING

BEARING

SOCKET HEAD CAP SCREWS (10)
{Assembiy Bolts)

6 FLAT BRASS WASHERS (10)

8 FLAT WASHERS (10}

7 PRESSURE PLATE
8
9

S WN -

O-RING
BACK-UP RING
10 O-RING .
11 BACK-UP RING
12 PISTON
13 SPRINGS(10)

s

: @/@c{/;%

" ITEM DESCRIPTION
14 SPRING PLATE
* . 16 STATOR DISCS (8)
16 ROTOR DISCS {(7)
17 PRIMARY DISC
18 SOCKET HEAD SHOULDER 8OLTS (4)
(Tension Pins)
18 SPLINE SHAFT ASSEMBLY
20 KEY
21 O-RING
22 HOUSING
23 SEAL
24 NEEDLE BEARING
26 SEAL
26 CASTLE NUT

FOR REPAIR KIT INFORMATION REFER TO PAGE 7
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BLEEDING

1. Install brake in system and con-
nect pressure lines.
2. Bleed pressure release section of

port and allowing air to escape
from top port. Pressure should
not exceed 100 psi during

3. Apply sufficient pressure to re-
lease brake and check for proper
operation in system.

brake by pressurizing side inlet bleeding.
SERVICE DIAGNOSIS
PROBLEM CAUSE EXPLANATION ACTION
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 brakes is reduced.

restrictions in other
hydraulic components.

B. Oil in brake if designed
for dry use

Dry linings generate 66% more torque
than linings saturated with oil. If the
brake has oil in it, check the type of oil
hydraulic or gearbox.

Replace oil seal in brake
Check motor seal
Check piston seals
Note: internal compon-

1. Gearbox oil ents will need to be in-
2. Hydraulic oil spected, cleaned and re-
placed as required.
C.Disc plates worn The thickness of the disc stack sets Check disc thickness

the torque level. A thin stack reduces
torque.

D. Spring broken or have
taken a permanent set

Broken or set springs can cause re-
duced torque - a rare occurrence.

Check release pressure

Brake drags or A. Low actuation pressure | The brake should be pressurized to Place pressure gauge
tuns hot minimum of 20 psi over the specified in bleed port & check
release pressure under normal oper- pressure with system on
ating conditions. Lower pressures will
cause the brake to drag thus gener-
ating heat.
B. Bearing failure If the bearing should fall, a large Replace bearing
amount of drag can be generated
C.Oilin brake Excess fill of oil in sump condition thru | Drain oil and refill as
wet brakes can cause the unit to run specified for brakes
hot. Also excessive rpm in sump Switch to flow thru
condition. cooling.
Brake will not A. Stuck valve or clogged | Brakes are designed to come on when | Place pressure gauge
release system pressure drops below stated in bleed port - check

release pressure. If pressure cannot
get to brake, the brake will not release.

for adequate pressure -
Replace defective line
or components

B.Bad o-rings

If release piston will not hold pressure,
brake will not release.

Replace o-rings.

C.Discs frozen

Sy-Tec brakes are designed for only
limited dynamic braking. A severe
emergency stop or prolonged reduced
release pressure operation may result
in this type of damage.

Replace disc stack

REY.
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REPAIR KITS
(Refer to Page S for item numbers)

NUMBER DESCRIPTION INCLUDES
12-501-026 O-ring and Back-up Flat Brass Washers (items 5)
Ring Kit Seals (items 23 & 25)

O-rings (items 8, 10, & 21)
Back-up Rings (tems 9 & 11)
Loctite

12-501-106 Lining Kit Fiat Brass Washers (items 5)
O-ring (item 21)

Primary Disc (item 17)
Stator Discs (items 15)
Rotor Discs (items 16)
Loctite

12-501-108 Bearing Kit Flat Brass Washers (items 5)
O-ring (item 21)

Seals (items 23 & 25)
Bearings (items 3 & 24)
Loctite

12-501-114 Spring Kit Flat Brass Washers (items 5)
O-ring (item 21)

Springs (items 13)

Loctite

REY.
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Tor gmotor ™ Design Features Torgmotor™ MG Series features inciude:

oThe roller vane rotor set design offers a
low-friction, wear compensation which
maximizes the uselul performance life of

the motor.
COUPLING SHAFT *Zero leak commuiation valve provides
HIGH PRESSURE SEAL grealer, more consistent volumetric
efficiency.

NEEDLE THRUST BEARING  *Design flexibility - MG offers the widest

selection of shaft options, displacements

HOUSING and mounting flanges in the industry.
*Patented 60-40 spline member
DRIVE LINK—- arrangement transmits more torque with

12-TOOTH SPLINES  less weight.

. " oFull flow lubrication maximizes cooling

. ‘ and may provide up to 50% longer lfe
k \ ¥4 than motors not having this feature.

‘ > B eHigher pressure ratings provide greater
torgue than competitive brands.

o Full interchangeability with other motors
which are designed according to industry
standards.

*Compatible with most hydraulic systems
with regard 10 pressure, torque and
speed.

¢ A unique high-pressure shalt seal that
eliminates the need for case drains.

oUp to 13 horse power output.

DIRT & WATER
SEAL
BUSHING

MATCHED ROTOR SET

MATCHED COMMUTATOR SET

Torgmotor™ MF Series features include:

COUPUNG SHAFT ®Roller vanes to reduce friction and

internal leakage and to maintain

HIGH PRESSURE SEAL efficiency.

oZero leak commulation valve provides
NEEDLE THRUST BEARING greater, more consistent volumetric
efficiency.
HOUSING *Wheel mount version available.

*More startmg 1orque than competitive
DRIVE LINK— - mators in applications where the shaft is

12-TOOTH SPLINES side loaded. (Competitive brands require
more pressure 10 start the motor.)

oA needle roller mounted coupling shaft
and steel-caged thrusi bearing which can
withstand 1000-pound thrust loads.

Side load capacity is 1600 ibs {727.3 kg!
maximum at center of output shaft.

DIRT & WATER *A unique high-pressure shaft seal that
SEAL eliminates the need for case drains,
check valves and exira plumbing.
NEEDLE RADIAL *Up 1o 17 horsepower outpul.
BEARING oGreater durability due to superior
lubrication and minimum drive spline
wear.
MATCHED ROTOR SET -l e Patented 60-40 spline member
arrangement transmits more torque with
MATCHED COMMUTATOR SET less weight.

REYV.
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Torqmotor"' Design Features Torgmotor™ MB Series features include:

®Heavy-duty thrust and roller bearings for
up to twice side-load capacity to the
previous motor,

COUPLING SHAFT *Roller vanes to reduce friction and
HIGH PRESSURE SEAL internal leakage, and to maintain

efficiency.

NEEDLE THRUST BEARING ® A patented orbiting commutation system

for less wear and longer life.

HOUSING *A patented 60:40 arrangement of

internal and external spline members 10

DRIVE LINK—- transmit more torque with less weight.

12-TOOTH SPLINES A unigue high-pressure shaft seal that
eliminates the need for case drains,
check valves and extra plumbing.

*A unique manifold designed 1o improve
operating efficiency.

*Up 10 1000 Ibs 1453.6 kgl end-thrust
capacity in either direction.

oA design that is less sensitive to
contamination than competitive motors.

*lp to 36 horsepower output.

o (reater durability because of superior
lubrication and minimum drive spline
wear.

® Superior low speed performance.

*Zero leak commutation valve provides
greater, more consistent volumetric
efficiency.

Torgmotor™ ME Series features include:

*Roller vanes to reduce friction and
internal leakage and 1o maintain
efficiency.

HIGH PRESSURE SEAL A patented orbiting commutatien system

NEEDLE THRUST BEARING Kir less W:aéoazg longer life. f
®A patented 60:40 arrangement o
HOUSING internal and external splgine members to
DRIVE LINK- transmit more torque with less weight.
14-TOOTH SPLINES <A unique high-pressure shaft seal that
eliminates the need for case drains,
check valves and extra plumbing.
oA manifold designed 1o improve
operating efficiency.
®Heavy-duty thrust and rofler bearings for
up 1o twice the side-load capacity to the
previous motor.
*Up 1o 1000 Ibs [453.6 kgl end-thrust
capacily in either direction.
oA design that is less sensitive 10
contamination than competitive motors.

DIRT & WATER
SEAL

NEEDLE RADIAL
BEARING

MATCHED ROTOR SET
* MATCHED COMMUTATOR SET

COUPLING SHAFT

DIRT & WATER
SEAL

NEEDLE RADIAL

BEARING *Up 10 49 horsepower output.
*(reater durability because of superior
MATCHED ROTOR SET lubrication and minimum drive spline
wear.
MATCHED COMMUTATOR SET oZero leak commutation valve provides

greater, more tonsistent velumetric
efficiency.

REV.
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Definitions
NOTE: A NOTE provides key information to make a procedure easier or quicker

to complete.

CAUTION: A CAUTION refers to procedure that must be followed to avoid
damaging the Torgmotor™ or other system components.

WARNING: A WARNING REFERS TO PROCEDURES THAT MUST BE FOLLOWED FOR
THE SAFETY OF THE EQUIPMENT OPERATOR AND THE PERSON
INSPECTING OR REPAIRING THE TORQMOTOR™

Disclaimer

This Service Manual has been prepared by TRW Ross Gear Division for reference and use by
mechanics who have been trained to repair and service hydraulic motors and systems on
commercial and non-commercial equipment applications. TRW Ross Gear Division has exercised
reasonable care and diligence to present accurate, clear and complete information and
instructions regarding the techniques and tools required for maintaining, repairing and servicing
the complete line of TRW Ross Gear MG, MF, MB & ME Torgmotor Units. However, despite the
care and effort taken in preparing this general Service Manual, TRW makes no warranties that
{a) the Service Manual or any explanations, illustrations, information, techniques or 1ools
described herein are either accurate, complete or correct as applied o a specific Torgmotor unit,
or (b} any repairs or service of a particular Torgmotor unit will result in a properly functioning
Torgmotor unit.

If inspection or testing reveals evidence of abnormal wear or damage to the Torgmotor unit or if
you encounter circumstances not covered in the Manual, STOP — CONSULT THE EQUIPMENT
MANUFACTURER'S SERVICE MANUAL AND WARRANTY. DO NOT TRY TO REPAIR OR SERVICE A
TOROMOTOR UNIT WHICH HAS BEEN DAMAGED OR INCLUDES ANY PART THAT SHOWS
EXCESSIVE WEAR UNLESS THE DAMAGED AND WORN PARTS ARE REPLACED WITH ORIGINAL
TRW REPLACEMENT AND SERVICE PARTS AND THE UNIT IS RESTORED TG TRW'S
SPECIFICATIONS FOR THE TORQMOTOR UNIT. '

It is the responsibility of the mechanic performing the maintenance, repairs or service on a
particular Torgmotor unit to {a) inspect the unit for abnormal wear and damage, {b] choose a
repair procedure which will not endanger his/her safety, the safety of others, the equipment, or
the safe operation of the Torgmotor, and (c) fully inspect and test the Torgmotor unit and the
hydraulic system to insure that the repair or service of the Torgmotor unit has been properly
performed and that the Torgmotor and hydraulic system will function properly.

Patents

Ross Gear Division products and systems described in this manual are protected by one or more
of the following United States patents: 3,606,601. In addition, foreign patents have been issued
in Canada, the United Kingdom, and West Germany.

REY.
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Introduction
Service Manual for Series MG, MF, MB, ME

This service manual has one purpose: to guide you in maintaining, troubleshooting, and
servicing the MG, MF, MB & ME Torgmotor (low-speed, high-torque hydraulic motor).

Material in this manual is organized so you can work on the Torgmotor and get results
without wasting time or being confused. To get these results, you should read this entire
manual before you begin any work on the Torgmotor.

This manual also contains troubleshooting information and checklist. If you must service the
Torqmotor, the checklist will help you to determine where the problem may be.

The threecolumn format of the Disassembly and Inspection, and Assembly sections will
make it easier for you ta conduct major work on the Torgmotor. Column 1 gives a brief key
for each procedure. Column 2 explains in detail the procedure you should follow. Column 3
illustrates this procedure with photographs. Read all material carefully and pay special
attention to the notes, cautions, and warnings.

A foldout page with the same Torgmotor exploded assembly view on both sides is provided
in this manual. The component part names and item numbers assigned on this exploded
assembly. view correspond with names and item numbers (in parentheses) used in the
disassembly and assembly procedures set forth in this manual. When this exploded assembly
view page is folded out, you can easily identify components and locate their relative position
on the exploded assembly view as you follow the disassembly and assembly procedures.

Service part list charts are also provided in this manual with the part names and exploded
view item numbers cross referenced to Ross Gear service part numbers.

Service parts are available through the Original Equipment Manufacturer or Ross approved
MG, MF, MB & ME Distributors.

As you gain experience in servicing the Torgmotor, you may find that some information in
this manual could be clearer or more complete. If so, let us know about it. Do not try to
second guess the manual. If you are stuck, contact us. Servicing the Torgmotor should be a
safe and productive procedure, in order for the unit to deliver the reliable, long-life operation
engineered into it.

VENDOR
DRIVE MOTOR P/N 81271 SECT. 4
PAGE 6
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service literature
published by the equipment and/or component manufacturers. Follow their
instructions, if given, for checking any component other than the Torgmotor™ unit.

Preparation

Make your troubleshooting easier by preparing as follows:

® work in a clean, well-lighted place;

¢ have proper tools and materials nearby;

® have an adequate supply of clean petroleum-based solvent.

WARNING: SINCE SOLVENTS ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT,EVEN A
SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA 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:

® parts damaged from impact that were not properly repaired,
or that should have been replaced; and

* improper replacement parts used in previous servicing

o 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 filter(s). A filter with a
maximum 50 micron filtration is recommended for the Torgmotor
system.

Visually check other components to see if they are loosely
mounted, show signs of leaks, or other damage or wear.

Excessive heat in a hydraulic system can create problems that
can easily be overlooked. Every system has its limitation for the
maximum amount of temperature. After the temperature is
attained and passed, the following can occur:

o il seal leaks

¢ |oss of efficiency such as speed and torque
* pump loss of efficiency

® pump failure ‘

e hoses become hard and brittle

¢ hose failure

A normal temperature range means an efficient hydraulic system.
Consult the manuals published by equipment and/or component
manufacturers for maximum aliowable temperatures and
hydraulic tests that may be necessary to run on the performance
of the hydraulic components. The Torgmotor™ is not
recommended for hydraulic systems with maximum temperatures
above 200°F {93.3°C).

REY.
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Troubleshooting Checklist
Trouble Cause Remedy
0il Leakage 1. Hose fittings loose, worn or damaged Check & replace damaged fittings or

2. 0l seal rings (4} deteriorated by
excess heat

“0" Rings. Torque to manufacturers
specifications.

Replace oil seal rings by disassembling
Torgmotor™ unit.

3. Special bolt (1, 1A, 1B or 1C) loose  {al Loosen then tighten single bolt to
or its _sealing area deteriorated by torque specification.
corrasion {b} Replace bolt.
4. Internal shaft seal (16) worn or Replace seal. Disassembly of
damaged Torgmotor™ 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 fa) 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 rotor set by

3. Severely worn or damaged internal
splines

4. Excessive heat

disassembling Torgmotor™ unit.

Replace rotor set, drive link and
coupling shaft by disassembling
Torgmotor™ unit.

Locate excessive heat source {usually
a restriction) in the system and
correct the condition.

Low mechanical efficiency or undue
high pressure required to operate
Torgmotor™ unit

1. Line blockage

2. Internal interference

Lack of pumping pressure

4. Excessive binding or loading in
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 losing their

sealing ability.

Locate blockage source and repair or
replace.

Disassemble Torgmotor™ unit, identify
and remedy cause and repair,
replacing parts as necessary.

Check for and repair worn pump.
Locate source and eliminate cause.

REY.



Mark Industries VENDOR
ILLUSTRATED DRIVE MOTOR  P/N 81271 SECT. 4
PARTS CATALOG PAGE 9

Tools and Materials Required for Servicing

MG, MF, MB, ME Series Service Manual CONVERSIONS
Clean, petroleum-based solvent INCHES mm INCHES mm
Emery paper 020 51 1.060 26.92
Vise with soft i 0 .53 1.295 32.89
156 wilh 0Tt jaws 028 b 1.297 32.94
Air pressure source .030 .76 1.39 35.46
Serew driver 119 3.02 1.620 4115
. 162 3.86 1.622 41.20
Masking tape .160 406 1.983 50.37
Breaker bar .296 7.52 1.985 50.42
.304 1.72 2.120 53.85
Torque wrench—ft. Ibs. IN m) 460 11.68 2122 53.90
Sockets: 1/2 or 9/16 inch thin wall, 1 inch .470 11.94 2.233 56.72
. . .500 12.70 2.235 56.77
Allfan Sockets: 3/16, 3/8 inch 585 1486 9483 63.07
Adjustable crescent wrench or hose fitting wrenches .595 15.11 2.485 63.12
SAE 10W4D SE or SF oil ’ ggg mg gggﬂ 17315
Special bearing mandrel for MG & MF Torgmotors 1.058 96.87 ' 32
{SEE FIGURE 1) - -
Special bearing mandre! for MB & ME Torgmotors A4 i
(SEE FIGURE 2) »%%T-:-g

Feeler gage .005 inch (.13 mm)

030 & &48_TYP.

MG & MF Torgmotors require blind hole bearing puller for 1.06 |
inch {26.9 mm} and 1.62 inch {41.1 mm} diameter ; PP
bearing/bushing. i 3= 32

2.800 Bis. Wi

MB & ME Torgmotors reguire blind hole bearing puller for 1.40
inch dia. {35.6 mm| and 2.130 inch dia. (54.1 mm} bearing.

Clean corrosion resistant grease. Recommended grease is E/M _\,ﬂlﬁgﬁ_
Lubricant #X-70M, Ross Gear Specification #045236 :

NOTE: The available service seal kits inciude the
recommended grease as a grease pack #406018

CAUTION: Mixing greases that have different bases can be

Kapel T

{Fabricate if considered necessary)
FIGURE 1-MG & MF

detrimental to bearing life. . W it
EalE
Jlese o a5 vve
4 Plases)
= i :'
i g ! ﬂ i 43
Torque Chart P , -k ol
Part Name Item Number  Torque 2 2l 5 U 5 -
bolt 5/16 24 UNF 2A 1, 1A, 1B or 1C 22-26 f1. Ibs. (30-35 N m) " E '\
bolt 3/8 24 UNF2A 1, 1A, 1B or 1C 45-55 fu. Ibs. (B0-76 N m! )
bolt 5/8 18 UNF2A 120 140-180 ft. Ibs. {(190-244 N m)
nut 3/4 16 UNF 28 128 (MG, MF)  175:255 fu. lbs. (237-305 N m) N -
nut 1 20 UNEF 2B 12B (MB, ME}  300-400 ft. ibs. (407-542 N m) Sis.
nut 1-1/8 18 UNEF 2B 12B IME) 300-400 ft. lbs. (407-542 N m) {Fabricate if considered necessary)

FIGURE 2—M8 & ME
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Torgmotor " Exploded Assembly View — Typical
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or Set 80 2 View st Sectioned Sogments of itoms Number 5 and 3 BA~o
" 4. 2
item No. Description Y ~
1. Special Bolts (5 or 7) e @
1A, Special Bolts (7) il' a 18
18.  Special Bolts (7) (AR Thrust Bearing 20. Dirt & Water Seal Q) \{
1C.  Special Bolts {7) 12. Coupling Shaft 21. Plug (2) Alteraste Comstraction
2. End Cover 12A. Key 22 O-Ring (2) Manitold Port
3. Seal Ring-Commutator 128.  Nut 23. Spring End Cover
4. Seal Ring (5) 12C.  Washer 24, Vaive (Shuttle or Relief)
5. Commutator 12D.  Bolt 25. Backup Washer 2
6. Commutator Ring 12E.  Llockwasher L ’; rd
7. Manifold 12F.  Retsining Ring ® e
8. Rotor Set 13. Bearing/Bushing, Inner N ! e 1
8A.  Rotor 14.  Thrust Washer ﬁ}\‘!‘ v P
8B.  Stator or Stator Halt 15 Thrust Bearing Al \
8C. Vane(7) 16. Sea! ~92 19
80.  Stator Halt 17. Backup Washer. \2‘\
B8E.  Vane(?) 18 go;singz ~|
9. Wear Plate 18A. -Ring (2) .
10.  Drive Link 19.  Bearing/Bushing, Outer T oo
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Disassembly and Inspection

(Preparation Before Disassembly)

o Before you disassemble the Torgmotor unit or any of its components read this entire
manual. It provides important information on parts and procedures you will need to know
to service the Torgmotor.

¢ Determine whether the Torgmotor you are about to disassemble is the Small Frame
Series MG or MF or the Large Frame Series MB or ME so you can follow those
procedures that pertain to that Series Torgmotor. The first two letters of the “spec”
number on the Torgmotor identification tag is the Series designation. Also determine the
type of end cover construction from the alternate views shown on page 7A and 7B.

® The Small Frame Series MG & MF Torgmotors will have a 3.66 inch (92.9 mm) main
body outside diameter and five 5/16-24 UNF 2A cover boits. The Large Frame Series MB
& ME Torgmotors will have a 5 inch {127.0 mm) main body outside diameter and seven
3/8 24 UNF 2A cover bolts.

* Refer to page 7 for tools and other items required to service the Torgmotor and have
them available.

® Thoroughly clean off all outside dirt, especially from around fittings and hose connections,
before disconnecting and removing the Torgmotor. Remove rust or corrosion from
coupling shaft.

* Remove coupling shaft connections and hose fittings and immediately plug port holes and
fluid lines.

¢ Remove the Torgmotor from system, drain it of fluid and take it to a clean work surface.

(A piece of wrapping paper makes an excellent disposable top.)
e (lean and dry the Torgmotor before you start to disassemble the unit.

® As you disassemble the Torgmotor clean all parts, except seals, in clean petroleum-based
solvent, and blow them dry.

WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN USING
ANY SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA OR
OTHER MAXIMUM AIR PRESSURE REQUIREMENTS.

CAUTION: Never steam or high pressure wash hydraulic components. Do not force or
abuse closely fitted parts.

o Keep parts separate to avoid nicks and burrs.

o Discard all seals and seal rings as they are removed from the Torgmotor. Replace all
seals, seal rings and any damaged or worn parts with genuine Ross or OEM approved
service parts.
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Disassembly and Inspection
(Reference Exploded Assembly View)

place 1. Place the Torgmotor in a soft jawed vice, with
Torgmotor coupling shaft (12 pointed down and the vise
in a vise jaws clamping firmly on the sides of the housing

(18) mounting flange or port bosses. Remove
manifold port O-Rings [18A) if applicable.

WARNING WARNING: IF THE TORQMOTOR IS NOT
FIRMLY HELD IN THE VISE, iT COULD BE
DISLODGED DURING THE SERVICE
PROCEDURES, CAUSING INJURY.

Figure 3

.A§.. .
i \
scribe alignment 2. Scribe an alignment mark down and across the
mark & loosen Torgmotor components from end cover {2) to
valve plugs housing (18) 1o facilitate reassembly orientation

where required. Loosen two shuttle or relief valve
plugs (21} for disassembly later if included in end
cover. 3/16 or 3/8 inch allen wrench or 1 inch
hex socket required. SEE FIGURE 3 & 4.

Figure 4
Figure 5
-~
remove special 3. Remove the five or seven special ring head bolts
bolts & {1, 1A, 18, or 1C) using an appropriate 1/2 or .
inspect bolts 9/16 inch size socket. SEE FIGURE 5. Inspect 3 .
bolts for damaged threads, or sealing rings, under - ‘
the bolt head. Replace damaged bolis. Y
SEE FIGURE 6. :
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 7B to
determine the end cover construction being

serviced.
. ) Figure 7
remove plugs 9. If the end cover (2) is equipped with shuttle valve
and valves or relief valve (24} components, remove the two
previously 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 solvent

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. Replace 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
fiuid 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. L
Figure 10
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remove & inspect 8. Remove commutator (5) and seal ring (3).

commutator Remove seal ring from commutator, using an air
hose to blow air into ring groove until seal ring is
lifted out and discard seal ring. Inspect ’
commutator for cracks or 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 9. Remove manifold (7) and inspect for cracks
surface scoring, brinelling or spalling. Replace
manifold if any of these conditions exist. SEE
FIGURE 13. A polished patiern on the ground
surfaces from commuiator or rotor rotation is
normal. Remove and discard the seal rings (4)
that are on both sides of the manifold.

NOTE NOTE: The manifold is constructed of plates
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 & inspect 10.  Remove rotor set (8} and wearplate (9) together

rotor set & to retain the rotor set in its assembled form, Figure 12

wearplate maintaining the same rotor vane (BC) to stator
{8B) contact surfaces. SEE FIGURE 14. The drive
link {10) may come away from the coupling shalt
{12} with the rotor set, and wearplate. You may
have 1o shift the rotor set on the wearplate to
work the drive link out of the rotor (8A} and
wearplate. SEE FIGURE 15, Page 15. Inspect the
rotor set in its assembled form for nicks, scoring,
or spalling on any surface and for broken or worn
splines. If the rotor set component requires
replacement, the complete rotor set must be
replaced as it is a matched set. Inspect the
wearplate for cracks, brinelling, or scoring.
Discard seal ring {4) 1hat is between the rotor set . »
and wearplate. Figure 13

NOTE 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 removal 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 Torgmotor. Figure 14
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NOTE

NOTE

check rotor,
vane clearance

NOTE

remove & inspect
drive link

remove thrust
bearing

il

12.

13.

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 apart) and a
roller vane (BC} centerline are on the same stator
centerline. Check the rotor lobe to roller vane
clearance with a feeler gage at this common
centerline. 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
{8B & 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.

Remove 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 or

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).

Remave thrust bearing (11} from top of coupling
shaft (12) if Torgmotor is a Series MB or ME.

Inspect for wear, brinelling, corrosion and a full
complement of retained roflers. SEE FIGURE 18.

Figure 15

Figure 16

Figure 17

Figure 18
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check coupling 14,

shaft for rust
or corrosion

remove & inspect 15.

coupling shaft

NOTE

NOTE

remove seal ring 16.

from housing

remove & inspect 17.

thrust washer &
thrust bearing

NOTE

Check exposed portion of coupling shaft {12) 1o
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 19.
Remove any key (12Al, nut {12B), washer {12C),
boit (12D}, lock washer (12E), 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
conditiens exist.

NOTE: Minor shaft wear in seal area is
permissible. If wear exceeds .020 inches {0.51
mm) diametrically, replace coupling shaft.

NOTE: A slight “polish” is permissible in the
shaft bearing areas. Anything more would
require coupling shaft replacement.

Remove and discard seal ring {4) from housing
(18).

Remove thrust bearing {15) and thrust washer
(14) if the unit is a Series MG or MF. Inspect for
wear, brineliing, 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 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 115) and out of the housing. Discard seal
and washers. SEE FIGURE 24.
NOTE NOTE: The original design units of Large Figure 23
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 wvise, invert it and
remove and discard seal (20]. A blind hole bearing
or seal puller required. SEE FIGURE 25
inspect 20.  Inspect housing (1B} assembly for cracks, the
housing machined surfaces for nicks, busrs, brinelling or
assembly corrosion. Remove burrs that can be removed
without changing dimensional 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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inspect housing 21, |f the housing (1B} assembly has passed

bearing/bushing inspection tg this point, inspect the housing
bearings/bushings {19} and {13) and if they are
captured in the housing cavity the two 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 roliers
and thrust washers must be free of brinelling and
corrosion. SEE FIGURE 27. The MG Series bushing
(19) or (13) to coupling shaft diametral 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 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 bearings/bushings. This will facilitate the
correct reassembly of new bearings/bushings.
SEE FIGURE 29.

remove bearings 22.  |f the bearings, bushing or thrust washers must

or bushings be replaced use a suitable size bearing puller 0
& thrust remove bearing/bushings {19} and (13} from
washers 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.

THE DISASSEMBLY OF TORQMOTOR IS COMPLETED.

Figure 31
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Torgmotor™ Assembly

* Replace all seals and seal rings with new ones each time you reassemble the
Torgmotor unit. Lubricate all seals and seal rings with SAE 10WA40 ail or clean
grease before assembly.

¢ 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).

® NOTE: Unless otherwise indicated, do not oil or grease parts before
assembly.

e Wash all parts in clean petroleum-based solvents before assembly. Blow them
dry with compressed ar. 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, BF
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.

— ) 3
&
press in outer 1. If the housing (18] bearing components were @ /

bearing/bushing removed for replacement, thoroughly coat and Figure 32 MB, ME seal ki
’ pack a new outer bearing/bushing {19) 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 {19} into the housing to a
required depth of .151/.161 inches (3.84/4.09
mmj 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
{19} into the housing to a required depth of
.290/.310 inches {7.37/7,87 mm) from the outside
end of the bearing counterbore. SEE 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
(19) the bearing/bushing depths specified must
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.

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 coniact face. Use the opposite end of the
bearing mandre} that was used to press in the
outer bearing/bushing (19). Reference figure 1,
page 7. SEE FIGURE 36. Figure 37

y

The Large Frame Series MB and ME Torgmotor
housing [18) requires that you assemble 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 i 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
{2.67/3.18) 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 &
water seal

place housing
assembly
into vise

3

4

Apply a small amount of clean grease 10 a new
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 (18] assembly into 3 soft jawed
vise with the coupling shaft bore down, clamping
against the mounting flange. SEE FIGURE 42.

Figure 42
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assemble backup 5. On Small Frame, Series MG & MF Torgmotors

washer & seal assemble a new backup washer {17} and new
seal (16] with the seal lip facing out, into their
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
and the new backup washer (17), new backup
washer (25}, and new seal (16) be worked
around the thrust bearing package and placed into
their respective counterbores. The seal lip musl
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.

Figure 43

CAUTION CAUTION: Original design Large Frame, MB &
ME Torgmotors that do not 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.

-~ P

figure 45

apply masking 7. Apply masking tape around splines or keyway on
tape to shaft shaft {12) to prevent damage to seal.
SEE FIGURE 46.

Figure 46
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instal} 8. Be sure that a generous amount of clean
coupling corrosion resistant grease has been applied to the
shaft lower louter) housing bearing/bushing {19). Install

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 CAUTION: The outer bearing (19) is not
lubricated by the system's hydraulic fluid. Be
sure it is thoroughly packed with the
recommended grease, Ross Gear grease
specification #045236, E/M Lubricant #K-70M.

NOTE 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 Figure 48
smoothly on the thrust bearing package.

SEE FIGURE 48.

install thrust 9. Instali thrust bearing {11} onto the end of
bearing : coupling shaft {12) only if you are servicing an
MB or ME Series Torgmotor. SEE FIGURE 49.

insert seal 10.  Apply a small amount of clean grease 10 a new
ring seal ring (4) and insert it into the housing (18}
seal ring groove. SEE FIGURE 50.

NOTE 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 of either
3/8-24 UNF 2A or 5/16-24 UNF 2A bolts as
required that are over .5 inch (12.7 mm)
longer than the bolts {1, 1A, 1B or 1C) used
in the Torgmotor.

Figure 50
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install
drive link

NOTE

assemble
wear plate

assemble
seal ring

install the
assembled
rotor set

NOTE

NOTE

NOTE

1.

12.

13.

14.

Install drive link {10) the long splined end down
into the coupling shaft (12) and engage the drive
fink splines into mesh with the coupling shaft
splines. SEE FIGURE 51.

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 wear plate (3) over the drive link (10)
and alignment studs onto the housing (18).
SEE FIGURE 52.

Apply a small amount of clean grease to a new
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 assembled rotor set {8) onto wear
plate (3} with rotor (BA) counterbore and seal ring
side down and the splines into mesh with the
drive fink splines. SEE FIGURE 54.

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: If necessary, go to the appropriate,
“Rotor Set Component Assembly Procedure,”
on page 30 or 31.

NOTE: The rotor set rotor counterbore side
must be down against wear plate for drive link
clearance and to maintain the original rotor-
drive link spline contact. A rotor set without a
counterbore and that was not etched before
disassembly can be reinstalled using the drive
link 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).

Figue 51

Figure 52

Figure 53

Figure 54
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assemble
seal ring
in manifold

NOTE

assemble
manifold

insert a seal
in manifold

assemble
commutator ring

15.  Apply clean grease 1o a new seal ring (4} and
assemble it in the seal ring groove in the rotor
set contact side of manifold (7). SEE FIGURE 55.

NOTE: The manifold (7) is made up of several
plates bonded together permanently to form an
integral companent. The manifold surface that
must contact the rotor set has it's series of
irregular shaped cavities on the largest
circumference or circle 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.

16.  Assemble the manifold (7) over the alignment
studs and drive link {10) and onto the rotor set.
Be sure the correct manifold surface is against
the rotor set. SEE FIGURE 56.

17.  Apply grease to a new seal ring {4) and insert it
in the seal ring groove exposed on the manifold.
SEE FIGURE 57.

18.  Assemble the commutator ring (6} over alignment
studs onto the manifold. SEE FIGURE 58.

Figure 56

'Figure 51

‘Figure 58
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assemble 19.  Assemble a new seal ring (3} flat side up, into
seal & commutator (5) and assemble commutator over
commutator the end of drive link {10} onto manifold (7} with
seal ring side up. SEE FIGURE 59, 60.
Figure 59
Figure 60
assemble shuttle 20.  If shuttle valve components items #21, #22, #23, s T o
valve parts into- #24 were removed from the end cover {2) wrn a @
end cover plug {21} with a new o-ring {22}, loosely into one )
end of the valve cavity in the end cover. Insert a
spring (23) the vaive (24) and the second spring ]
{23) into the other end of the valve cavity. Turn 1
the second plug (21} with a new o-ring {22 ?
loosely into the end cover valve cavity. 3/16 inch
Allen wrench required. SEE FIGURE 61. !
-
Figure 61
assemble relief 21, if relief valve components items #21, #22, #24
valve parts in were removed from the end cover {2} assemble a
end cover new o-ring {22) on the two plugs (21}. Assemble
3 two piece relief valve {24) 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 IDOZ’@
each of the plug and relief valve assemblies into
the end cover loosely to be torqued later. 3/8
inch Allen or 1 inch Hex socket required.
SEE FIGURE 62.
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 commutator set. SEE FIGURE 63,
B64. If the end cover has only 5 belt holes be sure
the cover holes are aligned with the 5 threaded
holes in housing (18]. The correct 5 bolt end
cover bolt hole 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 63

Figure 64

Figure 65

assemble 23.  Assemble the 5 or 7 special bohs {1, 1A, 1B or

cover bolts 1C) and screw in finger tight. Remove and
replace the two alignment studs with bolts afier
the other bolts are in place. Aiternately and
progressively tighten the bolts to pull the end
cover and other components into place with a
final torque of 22-26 fi. Ibs. {30-35 N m} for the
five MG & MF Series 5/16 24 threaded bolits or
45-55 ft. Ibs. (61-75 N m} for the seven MB &
ME Series 3/8-24 threaded bolis. SEE FIGURE 66,

67, 68. Figure 66
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NOTE NOTE: The special bolts required for use with

the relief or shuttle valve {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 shutile 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 69.

Torque the two relief valve plug assemblies (21}
in end cover assembly to 45-55 ft. Ibs. (61-75 N
m) if cover is so equipped.

Fi ure 69
THE ASSEMBLY OF THE TORQMOTOR IS NOW COMPLETE EXCEPT FOR g

WOODRUFF KEY (12A), NUT (12B), WASHER (12C), BOLT (12D), LOCKWASHER
(12E), RETAINER RING {12F) or PORT O-RINGS {1BA) AT INSTALLATION IF
APPLICABLE. SEE PAGE 32 FOR FINAL CHECKS.
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R‘otor 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

1.

Place stator (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. 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 balts (1) finger
tight into bolt holes approximately 180 degrees
apart to retain stator and wear plate stationary.

Assemble the rotor (BA), counterbore down if
applicable, into stator (8B), and onto wear plate
{9} with rotor splines into mesh with drive fink
{10 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 counterbore, 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 {BCl, or as many vanes that
will readily assemble into the stator vane packets.
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 piiers or other appropriate turning device
and rotate coupling shaft, drive link and rotor to
seat the rotor and the assembled vanes (8C) into
stator (BB), creating the necessary clearance to
assemble the seventh or full complement of seven
vanes. Assemble the seven vanes using minimum
force. SEE FIGURE 73.

Remove the two assembled bolts (1 if used 10
retain stator and wear plate.

Go to Torgmotor assembly procedure #15, page
25 to continue Torgmotor assembly.

figute 10 .

Figure 71

Figure 73
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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
two piece stator can be assembled by the following procedures.

assemble
stator halfs

insert two
alignment
studs

assemble rotor

NOTE

assemble vanes

CAUTION

assemble full
complement
of vanes

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 bolt 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 (8B), and onto wear
plate (3) with rotor splines into mesh with drive
link (10) splines.

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 (BC), 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 (8B), creating the necessary clearance
to assemble the seventh or full complement of
seven vanes. Assemble the seven vanes using
minimum force.
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assemble seal
ring in stator
half

assemble second
stator half

CAUTION

assemble vanes

assemble full
complement
of vanes

Place second stator half (8D) on a flat surface
with seal ring groove up. Apply a small amount
of grease (o a new seal ring (4} and assemble it
into stator half ring groove.

Assemble the second stator half (8D) over the
two alignment studs and rotor (8A) with seal ring
side down onto the first stator half (8B) aligning
any timing marks applied for this purpose.

CAUTION: If the stator half (8B) is a different
height (thickness) than stator half (8D) the
stator vanes (8C) or (8E) of the same length
(height) as the stator half must be
reassembled in their respective stator half for
the rotor set to function properly.

Assemble six vanes (8E), or as many vanes that
will readily assemble into the stator vane packets.

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 (8E) into
stator {80, creating the necessary clearance to
assemble the seventh or full complement of seven
vanes. Assemble the seven vanes using minimum
force.

Go to Torgmotor assembly procedure #15, page
25 to continue Torgmotor assembly.
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Final Checks

Final Checks

®  Pressurize the Torgmotor® with 100 p.s.i. dry air or nitrogen and submerge in solvent
to check for external leaks. ’

e  Check Torgmotor* for rotation. Torque required to rotate coupling shaft should not be
more than 50 ft. Ibs. {68 N m)

®  0On MG & MF Series Torgmotors, pressure port with “A” cast under it on housing (18
is for clockwise coupling shaft rotation as viewed from the output end of coupling
shaft. Pressure porl with “B" cast under it is for counter clockwise coupling shakt
rotation.

e 0On MB & ME Series Torgmolors, pressure port with “B” cast under it on housing (18)
is for clockwise coupling shaft rotation as viewed from the output end of coupling
shaft. Pressure port with A" case under it is for counter clockwise coupling shail
rotation.

®  Use test stand if available, to check operation of the Torgmotor.

Hydraulic Fluid
Keep the hydraulic system filled with one of the following:
e  10W40 SE or SF manufacturers suggested oil.

e  Hydraulic flud as recommended by equipment manufacturer, but the viscosity should
not drop below 50 SSU or contain less than .125% zinc anti-wear additives.

CAUTION: Do not mix oil types. Any mixture, or an unapproved oil, could
deteriorate the seals. Maintain the proper fluid level in the reservoir. When
changing fluid, completely drain old oil from the system. It is suggested also that
you flush the system with clean oil.

Filtration
Recommended filtration 20-50 micron.

Oil Temperature
Maximum operating temperature 200°F (33.3°C).

REY.



r V Mark Industries VENDOR
ILLUSTRATED DRIVE MOTOR P/N 81271 SECT. 4
PARTS CATALOG PAGE33

Tips for Maintaining the Torgmotor™
Hydraulic System

e  Adjust fluid level in reservoir as necessary.

e  Encourage all operators to report any malfunction or accident that may have damaged
the hydraulic system or component.

e Do not attempt to weld any broken Torgmotor™ component. Replace the component
with original equipment only.

~* Do not cold straighten, hot straighten, or bend any Torgmotor™ part.

e  Prevent dirt or other foreign matter from entering the hydraulic system. Clean the area
around and the filler caps before checking oil level.

*  Investigate and correct any external leak in the hydraulic system, no matier how
minor the leak.

o  Comply with manufacturer's specifications for cleaning or replacing the filter.
CAUTION: Do not weld, braze, solder or any way alter any Torgmotor™ component.

CAUTION: Maximum operating pressure must not exceed recommended Torgmotor™
pressure capacity. '

CAUTION: Always carefully inspect any system component that may have been struck
or damaged during operation or in an accident. Replace any component that is
damaged or that is questionable.

CAUTION: Do not force any coupling onto the Torgmotor™ coupling shaft'as this could
damage the unit internally.

Ross Gear extends close technical cooperation and assistance. If problems occur which you
cannot solve, please contact our Ross Service Department or local Ross approved Distributor.
Our phone number and telex number and address are on the back cover of this manual.
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service literature published
by the equipment and/or component manufacturers. Follow their instructions, if given,
for checking any component other than the MAB or MAE Torgmotor™ unit.

Preparation

Make your troubleshooting easier by preparing as follows:

® work in a clean, well-lighted place;

® have proper tools and materials nearby;

® have an adequate supply of clean petroleum-based solvent.

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT. EVEN
A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA OR OTHER MAXIMUM AIR
PRESSURE REQUIREMENTS.

Preliminary Checks

Hydraulic systems are often trouble-free. 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:

o 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 filter(s). A filter with a
maximum 50 micron fiftration is recommended for the MAB
and MAE system.

Visually check other components to 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 limitation for
the maximum amount of temperature. After the temperature is
attained and passed, the following can occur:

e qil seal leaks

loss of efficiency such as speed and torque
® pump loss of efficiency

o pump failure

® hoses become hard and brittle

¢ hose failure

A normal temperature range means an efficient hydraulic
system. Consult the manuals published by equipment and/or
component manufacturers for maximum allowable temperatures
and hydraulic tests that may be necessary to run on the
performance of the hydraulic components. The MAB and MAE
are not recommended for hydraulic systems with maximum
temperatures above 200°F {93.3°C).
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MAB/MAE Torqmotor Exploded Assembly View—Typical

1° *Not used on
2 all units.

Matched Set for
MAB Torgmators

/

NOTE: Assemble Seal Flat Side Out as Shown in Enlarged
View of Sectioned Segments of Items Number 19 and 20.

< 23
?5_0!/
]

? <

a \g,‘ LN
Al2eA
<26 |
25:3

Alternate Construction
Relie! Valve End Cover

Alternate Construction /7
shuttle valve end cover 27
NOTE: “Alternate Construction” is for Torgmotors ot listed in \/ /26
charts provided in this manual. o’ /25
ltem
No.
21 Seal 9. Thrust Bearing  13. Thrust Bearing 20.  Seal Ring
2. Retaining Ring 10. Bearing 14.  Drive Link 21.  Commutator Ring
3. Back-Up Washer 11, Coupling Shaft 15. Wear Plate . 22. Sleeve
4.  Washer 11A. Key 16. Rotor Set 23. End Cover Assembly
5. Seal 11B. Nut 16A. Rotor 24.  Special Bolt {7)
6. Housing 11C.  Washer 16B. Vane {7} 25.  Plug
1. Sea! Ring (2) 110. Boht 16C. Stator 26.  0-Ring
*7.1 Back Up Ring {2} 11E. Lock Washer 17.  Manifold Plate  2/.  Spring (2)
8.  Thrust Washer 11F.  Retaining Ring 18.  Manifold 28.  Valve (Shuttle}
BA. Thrust Washer 12.  Bearing 19, Commuiator  268A. Relief Valve (2)

(Two piecel
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Troubleshooting Checklist
Trouble Cause Remedy
Oil Leakage 1. Hose fittings loose, worn or damaged Check & replace damaged fittings

or “0" Rings. Torque to
manufacturers specifications.

2. 0il seal rings (7} deteriorated by Replace oil seal rings by

- excess heat disassembling Torgmotor™ unit.

3. Special bolt (24) loose or its sealing  (al Loosen then tighten single bolt 1o
area deteriorated by corrosion 45-55 ft.ibs. (60-76 N m)

(bl Replace bolt.

4. Internal shaft seal [5) worn or Replace seal. Disassembly of
damaged Torgmotor™ unit not necessary.

5. Worn coupling shaft {11} and internal Replace coupling shaft and seal by
seal (5] disassembling Torgmotor™ unit.

Significant loss of speed under load 1. Lack of sufficient oil supply {8) Check for faulty relief valve and

adjust or repiace as required.
{b} Check for and repair worn pump.

{c} Check for and use corract oil for
temperature of operation.

2. High internal motor leakage {a} Replace worn rotor 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
lusually @ restiction} in the
system and correct the condition.

Low mechanical efficiency or undue 1. Line blockage Locate blockage source and repair
high pressure required to operate or replace.

whibh
Torgmotor™ unit 2. Internal interference Disassemble Torgmotor™ unit,

identify and remedy cause and
repair, replacing parts as

necessary.
Lack of pumping pressure Check for and repair worn pump.
4. Excessive binding or loading in system Locate source and eliminate cause.

external to MAB/MAE unit.

CAUTION: If the hydraulic system fluid becomes overheated [in excess of 200 °F
(SE:S °Cl], seals in the system can shrink, harden or crack, thus losing their sealing
ability. .

Patents

Ross Gear Division products and systems described in this manual are protected by one or more of the following United
States patents: 3,289,602, 3,288,034; 3,452,680 and 3,606,601. In addition, patent applications have been filed in Brazil,
Canada, Denmark, France, ltaly, Japan, Sweden, the United Kingdom, and West Germany.
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Seal Installation Tools
1.185
11786
2.370
2.360 .760
2.260 740
2.240
16°12° 2.052 “‘_rz
I 2.057
20 4 *c'DIA - *A*DIA
,P( 4 *B°DIA
- “A'DIA wgenia
20
5 Ve
g Z 30% s's/
Lt
POLISH TO REMOVE SHARP EDGE ONLY
POLISH TO REMOVE :
SHARP EDGE ONLY
Dimensions Shown in inches Dimensions Shown in Inches
Shaft Shaft
Tool No. Saal Dis. Oim. “A” Dim. “B" Tool No.  Seal Dia. Dim. “A" Dim. “8" Dim. “C"
J26751 % 1251258 1.2001.280 J26753 1% 15021504 L7315 1.5901.610
$330741 % 15021508  1.540/1.530 J330743 1% 17511053 19851965  1.840/1.850
Seal Thimble Seal Compression Ring
Figure 1. Figure 3.
4.10
: CONVERSIONS
4.00 3.00
3.10 1.240 Inches mm Inches mm
1.260 J40 1880 1610 4089
J60 1930 1NM5 4385
/ 1175 2985 1% a0
/ 1185 3010 145 4432
e oA o 1240 NS0 147 a3
CDIA - - A DA eDiA 1252 3180 175 4448
125 3195 1753 M5
/ 12600 3200 1800 4572
77777 1280 3261 1840 4674
POLISH TO REMOVE 1.290 an 1.860 41.24
SHARP EDGE ONLY 1300 3302 2052 5212
1350 3429 2057 5225
1438 3805 2200 5588
Dimensions Shown in Inches 1500 . 3810 2240 5690
Shaft 1502 3815 22600 5740
Tool No. Seal Dis. Dim. “A” Dim. “B" Dim. *C* 154 3820 2360 5994
J26752 % 13001350 150001498 1.800/1.500 1508 3830 2318 860
Ja3074:2 1% 155001600 17411745  2.40012.200 1530 3887 2400 60396
1540 3912 3.00 76.2
Seal Driver 1550 3937 310 8.7
1590 4039 400 W6
Figure 2. 1600 4046 a0 041

tools J26751, J26752 and J26753.

46066, Phone (313) 774-9500.

NOTE: Tool Kit J26905 for 1% inch (32 mm) seal diameter coupling shaft includes

Tool Kit J33074 for 1% inch (38 mm) seal diameter coupling shaft includes
tools J33074-1, J33074-2 and J33074-3.

Tool Kits available from: Kent-Moore, 29784 Little Mack, Roseville, Michigan
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Disassembly and Inspection Procedures

PREPARATION BEFORE DISASSEMBLY

Before disconnecting hoses, thoroughly clean off all outside dirt
around fittings. (After disconnecting hoses and before removing
from vehicle, IMMEDIATELY plug portholes.) Drain fluid and
finish cleaning and drying assembly before placing on a clean
work surface. {A piece of clean paper makes an excelent
dispasable top.) All disassembled parts should be cleaned
separately in clean petroleum-based solvent and blown dry
with air to avoid nicks and burrs. Discard all seal and seal
rings as they are removed from Torgmotor. Use Ross Gear
Division or OEM approved service parts.

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT. EVEN
A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA OR OTHER MAXIMUM AIR
PRESSURE REQUIREMENTS.

CAUTION: Never steam or high pressure wash hydraulic
components. Do not force or abuse closely fitted parts.

REPLACEMENT OF HIGH PRESSURE SEAL (5) WITHOUT
COMPLETE TORQMOTOR™ DISASSEMBLY
(Reference Exploded Assembly View)

1. Remove and discard dirt seal {1} and retaining ring {2)
from Torqmiotor. [Some applications may not.require dirt
seal (1).]

2. Completely fill Torgmotor with oil. Plug “A” and “B”
ports and set Torgmotor in a clean pan. Place a clean
rag around the coupling shaft seal area of the housing
to prevent oil spray. Carefully grip coupling shaft with
appropriate wrench and rotate coupling shaft rapidly in a
counter-clockwise direction. Qil pressure generated by
Torgmotor will eject backup washer {3), washer (4) and
seal {5).

3. Select the proper seal assembly tools for the 1% inch
(31.8 mm) or 1% inch (38.1 mm) seal diameter coupling
shaft involved. See Figures 1, 2 and 3, page 2.

Insert the selected seal compression ring tool {Figure 3),
with chamfered end inward, into housing (6) until it
bottoms out. Assemble the selected seal thimble tool
{Figure 1) over coupling shaft (11). Coat new seal (5)
with clean grease and assemble over seal thimble with
lip side inward. Push new seal {5} into housing (6] with
the appropriate seal driver tool (Figure 2). Remove seal
driver, thimble and compression tools.

4. Hold washer {4) between thumb and index finger and
slightly collapse washer and assemble into housing (6).

Assemble back-up washer {3) tab side out, and retaining .

ring {2). Be sure rounded edge of retaining ring is faced
inward, and that back-up washer tab is between ends of
retaining ring. Be sure the new retaining ring (2) is the
same thickness as the one removed. [Seal kit contains

two retaining rings to select from.) Apply a small
amount of clean grease 10 the back side of new seal {1
and assemble into housing {6} if required.

TOROMOTOR DISASSEMBLY
{Reference Exploded Assembly View)

1. Place Torgmotor in a vise, clamping down on the
housing (6] port bosses with the coupling shaft (11)
pointed down.

WARNING: IF THE TOROMOTOR IS NOT FIRMLY HELD IN
THE VISE, IT COULD BE DISLODGED DURING THE
SERVICE PROCEDURES, CAUSING INJURY.

2. It the end cover assembly (23) has a shuttle valve {28),
scribe a line on housing (6) in some manner in line with
the port in the end cover for reassembly orientation.
Loosen the two plugs (25) with a 3/16 or 3/8 inch Allen
wrench, for later disassembly. Remove the seven special
bolts (24} using a 9/16 inch thin wall socket. Inspect
bolts for damaged threads, or the sealing ring under the
bolt head. Replace damaged bolts.

3. Remove end cover assembly {23) and seal ring (7} and
back up ring (7.1} if included by inserting screwdriver
between end cover assembly and sleeve (22). Pry up
end cover assembly and [ift from unit with rings attach-
ed. Discard seal ring and back up ring. It may be
necessary to use a chisel and hammer to break the end
cover foose.

4. If the end cover (23] has shuttle valve (28} or relief
valve {28A) and the previously loosened plugs {25},
remove the two plugs and o-rings (26).

CAUTION: Be ready to catch two springs (27) and
shuttle vaive (28) or relief valve {28A) that will fall
out of the end cover valve cavity when the plug
assemblies are removed.

Thoroughly wash cover in proper solvent and blow dry.
Be sure the 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. Replace cover as necessary.

NOTE: O-ring (26) is not included in seal kits but is
serviced separately if required.

5. Remove commutator ring (21), commutator {19}, seal
ring (20, and manifold (18} by using two of the special
bolts (24) as a fifting tool—insert the two special bolts
into two holes and lift out the previously mentioned
parts.

6. Remove seal ring (20) from commutator {19), using an
air hose to blow air into ring groove until seal ring is
lifted out and discard seal ring. Inspect commutator and
commutator ring (21} for cracks or burrs. Inspect
commutator for wear, scoring, spalling or brinelling. If
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10.

n.

2.

13.

14.

any of these conditions exist, replace commutator and 15.
commutator ring as a matched set.

Remove manifold plate {17) by again using two special 16.
bolts (24) as a lifting tool. Inspect manifold (18) and

manifold plate (17} for cracks, surface scoring, brinelling

or spalling. Replace manifold or manifold plate that

exhibits any of these conditions. A polished pattern on

the ground surfaces from commutator or rotor rotation

isn l.
iS norma a7

Remove rotor set (16} and wear plate {15, by again

using the two bolts as a lifting tool. Retain rotor set in

its assembled form, if possible, to maintain the same

fotor vane to stator contact surfaces. Inspect the rotor

set in its assembled form for nicks, scoring, or spalling,

on any surface and broken or worn rotor splines. If any

rotor set component requires replacement, the complete

rotor set must be replaced as it is a matched set. 18.
inspect the wear plate for cracks, brinelling, or scoring.

Place rotor set on a flat surface and center rotor {16A)
in stator (16C) such that twao rotor lobes (180° apart)
and a roller vane (16B} centerline are on the same
stator centerline. Check the rotor lobe to roller vane
clearance with a feeler gage at this common centerline.
If there is more than .005 inches {0.13 mm) of

Remove housing (6] from vise, turn over and reclamp in
vise with dirt seal (1) end pointed up.

Remave dirt seal (1), retaining ring {2}, back-up washer
{3), washer (4], and seal (5} from housing (6. Discard
seals and washers but keep retaining ring (2} for
comparison when selecting new retaining ring from seal
kit. If burr exists on retaining ring groove, remove with
8 scraping tool.

Inspect housing {6) assembly for cracks, the machined
surfaces for nicks, burrs, brinelling or corrosion. Remove
burrs that can be removed without changing dimensional
characteristics. Inspect tapped holes for thread damage.
If the housing is defective in these areas, discard the
housing assembly and the disassembly of the Torgmotor
is complete.

If the housing assembly {6) has passed inspection to this
point, inspect the bearings {31, {10), (12) and thrust
washers (8) and (BA). The bearing rollers must be firmly
retained in the bearing cages, but must rotate and orbit
freely. All rollers and the thrust washers must be free of
brinelling and corrosion. If the housing has passed this
inspection the disassembly of the Torgmotor is
completed.

19. If only the outer bearing (12) requires replacement,
clearance, Tepla.ce fotor set. carefully use a suitable bearing puller to remove bearing
Remove drive link {14) from coupling shaft {11) if it was so the housing is not damaged.
not removed with rotor set and wear plate. Inspect . . .
drivelink for cracks and for worn or damaged splines. No 2. :g;’%?]rrl:g\)“n[:;):isr?xr';e;i:r‘zﬂe?zfns]ﬁ:;{ g:e331 17‘32%:2;"
pel(ceptlble lash (play) should be noted between mating (44:32 mm| maximum diameter shaft based' on the
Spiine parts. _ internal seal (5] bore diameter and press out thrust
Remove thrust bearing {13) and inspect for wear, washers (8], (BA), thrust bearing (9), and bearings (10)
brinelling, corrosion, and a full complement of retained and {12). The housing wearplate face should be placed
rollers. on a block of wood during the pressing operation to

. . it. Di Al, th
Remove couping shat [11) by pusing n the aupu beorings 5, a0 earngs 10 nd (12) g rea
end of shaft. Inspect coupling shaft bearing and sea ; y ;
surfaces for spalling, nicks, grooves, severe wear or ‘t':g:: ne::ssp:dnz,u?s parts will have been damaged when
corrosion and discoloration. Inspect for damaged or worn gp "
mternql and external splmgs_ or keyway. Replace coupling NOTE: The depth or location of bearings {10) and
shaft if any of these conditions exist. (12) in relation to the housing wearplate face should
NOTE: Minor shaft wear in seal area is permissible. be measured and noted before pressing the bearings
If wear exceeds .020 inches (0.51 mm) diametrically, out. This ‘wﬂl facilitate the correct reassembly of
replace coupling shaft. new bearings.
A slight “polish” is permissible in the shaft bearing area. The disassembly of Torgmotor is completed.

Anything more would require coupling shaft replacement.

Remave sleeve {22) by inserting screwdriver between
sleeve and housing (6) and pry up. Inspect sieeve for
deformation from the original cylindrical shape to 8
“barrel” or “hour glass” shape. Inspect sleeve ends for
severe nicks, burrs or corrosion. Replace sleeve if any of
these conditions exist.

NOTE: Minor burrs and corrision that would damage
new seal rings during assembly can be removed from
sleeve ends.

Remove seal ring {7) and back up ring {7.1) if included
from housing (6} and discard seal and back up ring.

REY.
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TORAMOTOR ASSEMBLY PROCEDURES
{Reference Exploded Assembly View)

Replace all seals and seal rings with new ones each time you
reassemble the Torgmotor unit. Lubricate all seals and seal
rings with SAE 10WA40 oil or clean grease before assembly.

NOTE: Individual seals and seal rings as well as a
complete seal kit are available. The parts should be
available through most OEM parts distributors or Ross
approved Torgmotor distributors. (Contact your local dealer
for availability.)

NOTE: Unless otherwise indicated, do not oil or grease
parts before assembly.

Wash all parts in clean petroleum-based solvents before
assembly. Blow them dry with compressed air. Remove
any paint chips from mating surfaces of the end cover,
sleeve, and housing and from port and sealing areas.

HOUSING BEARING REPLACEMENT PROCEDURES

1. If bearing components were removed for replacement,
assemble new thrust washer {8), new thrust bearing (9)
and new thrust washer {BA) in that order into housing
{6} bearing cavity. If thrust washer (BA) has a chamfer
on the inside diameter, the chamfered side must face
away from thrust bearing (3).

NOTE: Thrust washer (8A) will be identical to thrust
washer (8) unless a chamfered inside diameter is
required because of coupling shaft design.

NOTE: An appropriate size piloted bearing mandrel is
required to press in housing bearings.

2. If bearings {10) and (12} required are for a 2.25 inch
(57.2 mm) diameter (nominal) housing bearing bore,
press in new bearing {10) which is 1.0 inch {25.4 mm)
long, into housing (6) bearing bore to a depth of 2.410
+ 010 inch {61.2 + 0.254 mm), measured from the
housing wear plate contact surface. Then, press in new
bearing (12} which is .5 inch (12.7 mm) long into
housing bearing bore to a depth of .115 + .010 inch
(292 2 0.254 mm| measured from the housing wear
plate contact surface.

NOTE: Press against the lettered end of bearing cage
when pressing in a roller bearing assembly.

3. |f the bearings {10} and {12) required are for a 2.50
inch {63.5 mm} diameter (nominal) bearing bore, press in
new bearing {10) which is 1.0 inch {25.4 mm) long into
housing (6} bearing bore to a depth of 2.379 + .010
inch (60.43 + 0.254 mm} measured from housing wear
plate contact surface. Press new bearing (12) which is
identical to bearing {10) into housing bearing bore to a
depth of .115 + .010 inch (2.92 ¢+ 0.254 mm)
measured from the housing wear plate contact surface.

NOTE: The bearings (10) and (12) must be assembled
to the correct depths to assure the necessary
clearance for thrust washer (8A) and thrust bearing
(13) and to assure required bearing support.

TOROMOTOR ASSEMBLY

If the sealing diameter of the coupling shaft (11) is larger than
any other diameter on the output end of the coupling shaft,
begin the Torgmotor assembly procedures with Step 1 below.
If there is a diameter on the output end of the coupling shaft
equal to the sealing diameter of the coupling shaft begin the
procedures with Step 6 below.

1. Place housing (6] in a vise and clamp down on housing
port bosses with small bore end pointed up. Apply clean
grease to new seal {5) and assemble into housing with
seal lip pointed inward.

2. Hold washer (4) between thumb and index finger and
slightly collapse to facilitate assembly into housing (6).

3. Assemble back-up washer (3) into housing (6} with the
anti-rotation tab facing out.

4. Select a new retaining ring (2) from the seal kit, that is
the same thickness as the retaining ring removed.
Assemble the new retaining ring into housing (6). Be
sure rounded edge of retaining ring is faced inward and
that back-up washer tab is between ends of retaining
fing.

5. Apply a small amount of clean grease to back side of
new seal {1} and assemble into housing (6), if a seal (1)
is required.

6. Invert housing (6] in vise so that the large bore end is
up.

1. Apply cellophane tape around splines or keyway on
coupling shaft (11) to prevent damaging seals.

8. Lubricate and assemble coupling shaft {11), firmly
seating it against thrust washer {BA).

9. Assemble thrust bearing (13) onto end of coupling shaft
.

10.  Assemble drive link (14) into coupling shaft (11) with
their splines in mesh. (Align hole in drive link with hole
in coupling shaft (11), if applicable.)

NOTE: Two alignment studs screwed finger tight into
housing (6) bolt holes, approximately 180° 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 of 3/8-24 UNF 2A boits
that are over .5 inch (12.7 mm) longer than the bolts (24)
used in the Torgmotor.

11, Assemble wear plate {15) over drive link {14) and studs
onto housing (6).

12.  Install assembled rotor set {16) with counterbore in rotor
(16A) down, if applicable, and splines in mesh with drive
link splines.

NOTE: If necessary, go to "Rotor, Stator, Vane
Assembly” procedures on page 9.

13.  Assemble manifold plate {17), manifold (18) and then the
commutator ring (21) over the drive link {14) onto rotor
set {16} per the exploded assembly view. Be sure swirls
in manifold and manifold plate are faced together.

REY.
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14.

15.

16.

17.

18.

18.

2.

Assemble a new seal ring 1201, fiat side up, into
commutator (19) and assemble commutator over end of
drive link {14} onto manifold (18] with seal side up.

Assembly new back up ring {7.1) if required and new
seal ring {7) on housing (6], apply a generous amount of
SAE 10W40 to both ends of sleeve (22} and assemble
onto housing. Make sure sleeve is sitting in a non-
cocked pasition,

Turn a plug {25) with a new O-ring (26) loosely onto
each end of cover {23) valve cavity if shuttle valve (28)
is required.

Then insert a spring (27], the valve {28) and another
spring (27) into the other end of the valve cavity. Turn
another plug (25} with new O-ring (26) loosely into
cover valve cavity.

If relief valve (2BA} components were removed from the
end cover, assemble new Q-ring (26} onto the relief
valve plugs (25). Assemble the two piece relief valve
(28A) with large end of conical spring into the plug first
and the smalt nut of the other valve piece in the small
end of the conical spring. Turn these plug and relief
valve assemblies into the end cover loosely to be
torqued later.

Assemble a new back up ring 7.1} if required and a
new seal ring {7) onto end cover and assemble end
cover onto sleeve {22} in a non-cocked position.

NOTE: If the end cover has a valve (28) or (28A)
use the line you previously scribed on the housing (6)
to radially align the end cover port into its original
position,

Assemble seven special bolts (24) and screw in finger
tight. Removal of the two alignment studs should be
made after at least two bolts have been assembled.
Alternately and progressively tighten the bolts to pull
end cover assembly {23) and sleeve (22) into place with
a final torque of 50 £ 5 {tbs. (68 + 8 N m).

Tightening sequence:

NOTE: The special bolt (24) required for use with the
shuttle valve {28) end cover assembly (23) is longer
than the bolt required with the standard end cover
assembly. Refer to the individual service parts list
for correct service part number. '

Torgue the two shuttle plug valve assemblies {25) into 3
end cover assemble to 12-19 ft.lbs. {16-26 N ml. Torque
the relief valve plug assemblies (25) into an end cover
assembly to 45-55 ft.bs. (61-75 N m).

21, If seal (5], washer (4], back-up washer (3), snap ring (2}
and seal (1) have not yet been assembled, invert housing
in vise so the coupling shaft {11) is pointing up and
follow procedures #3 and #4 under “Replacement of
High Pressure Seal” on page 6 to assemble these
components.

The assembly of Torgmotor is now compiete except for
woodruff key {11A], nut (118}, washer {11C), bolt {110, lock
washer (11E) or retaining ring (11F) if applicabie at Torgmotor
installation. See final checks. All ports should be plugged until
Torgmotor is instalied in system.

ROTOR, STATOR, VANE ASSEMBLY PROCEDURE

A disassembled rotor {16A), stator {16C) and vanes (168} that
cannot be readily assembled by hand can be assembied by the
following procedures.

1. Place stator {16C) onto wear plate (15) after following
Torgmotor assembly procedures 1 through 11.

2. If assembly alignment studs are not being utilized, align
stator balt holes with wear plate bolt holes and turn
two bolts {24) finger tight into bolt holes 180° apart to
retain stator and wear plate stationary.

Assemble six vanes (16B) into the stator vane pockets.

4. Assemble rotor {16A), counterbore down, if applicable,
into stator (16C) and onto wear plate {15} with rotor
splines in mesh with drive link splines.

5. Grasp the output end of coupling shaft {11) with locking
pliers or other appropriate turning devices and rotate
coupling shaft, drive link and rotor to seat the rotor and
assembled vanes into stator, creating necessary clearance
to assemble seventh vane. Assemble the seven vanes
using minimum force.

6. Remove the two assembled bolis if used to retain stator
and wear plate.

REY.
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Final Checks

Final Checks

® Pressurize the Torgmotor™ with 100 p.s.i. (6.9 BAR) dry nitrogen and submerge in
solvent to check for external leaks.

® Check Torgmotor™ for rotation. Torque required to rotate coupling shaft should not be
more than 50 ft.lbs. {68 N m)

® Pressure port with “A” cast under it on housing (6) is for counter-clockwise coupling
shaft rotation as viewed from the output end of coupling shaft. Pressure port with “B"
cast under it is for clockwise coupling shaft rotation.

® Use test stand if available, to check operation of the Torgmotor™.

Hydraulic Fluid
Keep the hydraulic system filled with one of the following:
e 10WA40 SE or SF manufacturers suggested oil.

® Hydraulic fluid as recommended by equipment manufacturer, but the viscosity should not
drop below 50 SSU or contain less than .125% zinc anti-wear additives.

CAUTION: Do not mix oil types. Any mixture, or an unapproved oil, could
deteriorate the seals. Maintain the proper fluid level in the reservoir. When
changing fluid, completely drain old oil from the system. It is suggested also that
you flush the system with clean oil.

Filtration

Recommended filtration 20-50 micron.

Oil Temperature
Maximum operating temperature 200°F (93.3°C).

REY.
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Tips for Maintaining the Torqmotor™
Hydraulic System

®  Adjust fluid level in reservoir as necessary.

* Encourage all operators to report any malfunction or accident that may have damaged
the hydraulic system or component.

* Do not attempt to weld any broken Torgmotor™ component. Replace the component
with original equipment only.

® Do not cold straighten, hot straighten, or bend any Torgmotor™ part.

* Prevent dirt or other foreign matter from entering the hydraulic system. Clean the area
around and the filler caps before checking oil level.

® Investigate and correct any external leak in the hydraulic system, no matter how minor
the leak.

® Comply with manufacturer’s specifications for cleaning or replacing the filter.

CAUTION: Do not weld, braze, solder or any way alter any Torgmotor™ component.

CAUTION: Maximum operating pressure must not exceed recommended Torgmotor™
pressure capacity.

CAUTION: Always carefully inspect any system component that may have been struck
or damaged during operation or in an accident. Replace any component that is
damaged or that is questionable.

CAUTION: Do not force any coupling onto the Torgmotor™ coupling shaft as this could
damage the unit internally.

Ross Gear extends close technical cooperation and assistance. If problems occur which you
cannot solve, please contact our Ross Service Department or local Ross approved Distributor.
Our phone number and telex number and address are on the back cover of this manual.

REV.
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Disclaimer

This Service Manual has been prepared by TRW Ross Gear Division for reference and use by
mechanics who have been trained to repair and service hydraulic motors and systems on
commercial and non-commercial equipment applications. TRW Ross Gear Division has exercised
reasonable care and diligence to present accurate, clear and complete information and
instructions regarding the techniques and tools required for maintaining, repairing and servicing
the complete line of TRW Ross Gear MAB & MAE Torgmotor Units. However, despite the care
and effort taken in preparing this general Service Manual, TRW makes no warranties that {a)
the Service Manual or any explanations, illustrations, information, techniques or tools described
herein are either accurate, complete or correct as applied to a specific Torgmotor unit, or (b) any
repairs or service of a particular Torgmotor unit will result in a properly functioning Torgmotor unit.

It inspection or testing reveals evidence of abnarmal wear or damage to the Torgmotor unit or if
you enceunter circumstances not covered in the Manual, STOP — CONSULT THE EQUIPMENT
MANUFACTURER'S SERVICE MANUAL AND WARRANTY. DO NOT TRY TO REPAIR OR SERVICE A
TOROMOTOR UNIT WHICH HAS BEEN DAMAGED OR INCLUDES ANY PART THAT SHOWS
EXCESSIVE WEAR UNLESS THE DAMAGED AND WORN PARTS ARE REPLACED WITH ORIGINAL
TRW REPLACEMENT AND SERVICE PARTS AND THE UNIT IS RESTORED TO TRW'S
SPECIFICATIONS FOR THE TORQMOTOR UNIT.

It is the responsibility of the mechanic performing the maintenance, repairs or service on a
particular Torgmotor unit to (a) inspect the unit for abnormal wear and damage, {b) choose 3
repair procedure which will not endanger his/her safety, the safety of others, the equipment, or
the safe operation of the Torgmotor, and (c) fully inspect and test the Torgmotor unit and the
hydraulic system to insure that the repair or service of the Torgmotor unit has been properly
performed and that the Torgmotor and hydraulic system will function properly.

REY.



— i Mark Industries SERVICE BULLETINS

As we make improvements to the MARKLIFTS, we like to supply you, the
customer, with updated information which applies to your machine.

This section is provided as a place to store Service Bulletins as you
receive them from MARK INDUSTRIES.

REV.




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

