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The purpose of this manuail is to provide the customer with operation, safety, maintenance
and parts iInformation that will enhance the reliable performance of the MARKLIFT.Schematic
and vendor information is also fumished. If additfional information Is needed, we urge the
customer 1o contact the local dealer. If this is not possible. please contact the Mark industries
Customer Service Engineering Department at (714) 879-MARK.

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

The platform capacity, pressure settings and serial number can be found on the ID piate
mounted on cariage assembly. The serial number should be used whenever ordering parts.
This will help our parts depariment 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
Isconducted. Aftertheunitisdelivered, some minor adjustments and inspections must be made
before putting the unit into service. These are outlined In the INSPECTION AND CHECKOUT
instructions in the operation section of this manual.

MARK INDUSTRIES reserves the right to contfinually make product and safety
improvements. Your participation in implementing such improvements will

be required.

™ o -
SRR

REV.
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Description Model
41KBDF -
Working Height 47 0" (14.33m)
Platform Height 41'0" (12.50m)
Load capacity 500 Ibs. (226.8 kg)
Platform dimensions 30" x 48" (.76m x 1.22m)
Platform rotation Manual - 180 °

Horizontal reach
centerline rotation

28' 10" (8.79m)

clear reach 25'11" (7.90m) B
Length (stowed) 19' 1" (5.82m)
Width 5'9" (1.75m)
Height (stowed) 6' 9" (2.06m)
Wheslbase 6'0" (1.83m)
Tailswing_ zero
Turret rotation 350° noncontinuous
Travel speed 0-3 mph (0-4.83 km/hr)
Controis h
function Proportional / hydraulic
drive Proportional / hydraulic L
Turning radius
inside 6' 8" (2.03m)
outside 13' 0" (3.96m)
Tires 8.75 X 16.5 (pneumatic) _
Ground clearance 77 (.18m) .
Power source 35 HP water cooled L
Weight 13,320 Ibs (6042 kg)
Shipping Cube 759.19 cu. ft. (21.5 m®)

Specifications are nominal and are subject to change 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 or from date first put into service upon proper notification. This limited warranty
does not extend to any product of another manufacturer or to any part, component, accessory or
attachment not manufactured by Mark Industries. The warranty, if any, with respect to any
product of another manufacturer or to any part, component, accessory or attachment not
manufactured by Mark Industries is limited to the warranty, if any, extended to Mark Industries
by the manufacturer of the other product, part, component, accessory or attachment.

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

The sole obligation and liability of Mark Industries under this limited warranty (and the exclusive remedy
for any purchaser, owner or user of Mark Industries products) is limited to the repair or replacement, at the
option of Mark Industries, of any product (or any part or parts on any product) manufactured by Mark
Industries which, withir 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 underthis limited warranty, contact Mark Industries or the Mark Industries distributor from
whom the product was originally purchased. A statement giving the model and serial number of the
allegedly defective product, the date and a description of the alleged defect, the date of the purchase and
proof of purchase and purchase date must accompany the retumed product (or any part or parts of any
product). Any product (or any part or parts of any product) determined by Mark Industries to be defective
will be repaired or replaced, at the option of Mark Industries, free of charge, f.0.b. Brea, California. No
credit will be given for any allegedly defective product (or any part or parts of any product) not returned
to Mark Industries.

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

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

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

Warranty effective as of 2/90

Mark Industries

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

REV. 4700



Mark Industries WARRANTY REGISTRATION

Purchaser/Dealer:

Company Name:

Address:

Telephone:

Date shipped (from invoice):

Date shipment received: in rental fleet: ¢
Date unit put into service: E Unit will be sold: E;
Unit will be used for:

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

0 Construction O Plumbing OJ Roofing

O Scaffolding O Electrical O Glazing

O Mechanical O Sprinkler 0 Other

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.

'Y a V3
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Filling in the Warranty: Please refer to the applicable decals on your machine for the figures and quantities

needed to fill in the blanks below.

YES NO NA
1. Platform capacity decal DS g O a
2. All warning, caution and emergency decals installed ..............ccceeeevniiiiicniiennce. O O O
3. Operation instructions properly installed .............cccccovvriminiiniiinniiececeeee o 0O a
4. Operation and safety handbook received ... o ad ad
5. All controls (aerial & ground) are identified and operate correctly ............................. 0O 0O 0
6. Stop switches operate properly (aerial & ground) .........cccevrevcevicrivsrercvinnnieensreenseenans 0O O 4
7. Platform guard rails and other hardware, secure and undamaged................c..ceueeeee. o O O
8. Platform access gate Works Properly ..........cceieininnmnnemnsimeniessiesesresernerene s O 4d a
9. Horn and beacon operate properly .............cciimecneiiennnnnnenneinn s s o 4d a
10. 110V generator operates properly ... e seeene s o a4 a
1. Brakes adjusted and operate comectly ............cccevrnmimiiineiniricn e s o ad a
12, Circuit breakers operate properly ..........c.eceireneninninenrsenrenniniseeer e s 0o 0O O
13. All hydraulic cylinders fre@ of [8aKS ..........ccccveriinvriniiniieinncmnricne et s o 4d (]
14. Al hydraulic cylinder rods free of paint or SCratches .......cc.ccvieiiiinniiieniinnicneinencens o d O
15. Hydraulic pump free of 10aKSs ........cccocveiiiimiiiiiinnrce st o O d
16. Hydraulic hoses and fitings tight ..o o O O
17. Hydraulic oil to proper 16vel............coiriiniiiniiiinnierc e o 0 O
18. Hydraulic tank and fittings free of 18aKs ..........ccccvveiiimerniiiiiici e o 0O |
18. Drive Motors fre@ of I8aKS ........cccieecoiiieirce ettt s e e an s o O 0
20. Wheel lugnutstorquedto ——_ FLIbS oo o 0 ad
21. Battery water level + teserresscessareessareeseanteseatottosreseetantee e atee e e eneeanrae e aee e arane o a4 a
22. Manual overrides operate Propemly ... e o a a
23. All electrical connections tight .......cc.cereeeiirirei et e e s o O a
24, Valve manifold and fittings free of 18aks ........ccccciviininniin e o ad 0
25. Emergency descent valve functions properly ........cceeieeneniciiiininniinnnenecnnn o 04 O
26. System pressure S PSS o a ]
27. Stand-by pressure —— PSl...ciiiic o 4 a
28. Tirepressure — PSl.inrnrcrnnererresrrss a o ]
29. Drive wheel, torque hub oil level e rteeesieeeeseseseessnnseseresrennanereetresanrnnanans o 0O (]
30. EngineRPM atidle _______ athighthrottle ———— ..., a ad a
31. Turret rotation gear box oil level ——————— i, g O O
32 Turret ring gearboltstorquedto —— Ft.Ibs..coiirc g O a
33. Base ring gear boits torqued to FLIDS ..ot a O a
34, Engine coolant (radiator) to proper level............ i a O a
35. Coolant hoses and fittings free of 18aKs .........c...cceeciiiiviiiici e, o O a
36. Electric radiator fan operates Property ...t sesee e aae o O a
37. Fuel tank and fitting free of 10akS ........ccccevvvriimiriiniiniiincr e o a4 a
38. Mutfler is tight and free of 18aKS ........ccovvveiiieeiinceriii e o O a
38. Engine oil 10 proper 10vel ............cuiviiriiieneienneiininis s s seaa o a4 0
40. Engine oil filter free of 18aks .........ccvvvievinimiiuiiinniienicrneri st o 0O a
41. Engine alternator functions property ............cieninieneninninn e o a4 a
42, Retraction cable tension FLADS ceeieeiiecseter i cesticsnnn s e s ene o a4 a

| MoDES | | Opmions
SERIAL NUMBER
INSPECTOR

REV.
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When loading and unloading the MARKLIFT, it Is necessary to use a com-

bination of winching and driving the boom in low drive speed. The

Make sure that the parking brake is set for
immediate braking by opening the
parking brake control vaive.
(Seefigure 1.)

Figure 1: Parking Brake Control Vaive

LOADING

1. With the traller on level ground, align the tires of the MARKLIFT with the ramps of the
frailer.

2. Attach the winch cable 1o the unit at the drive wheel end of the base through the
tow evye.

3. Exercise great care while driving and steering the unit up the ramp., keeping all siack out
of the winch cable. if the ramp is oo steep for the unit to climb, the winch will pull the
unit up. You must keep the drive function engaged while winching, otherwise the brake

will prevent the wheeis from rolling,

4. When the MARKLIFT is on the truck and properly located, chain the boom down as

shown In figure 2 of this instruction.

REV.

4/90
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ToNAT
[ é— = Do not use binders
q on the machine’s
R platform tie lines .
Individual tie lines
can be tensioned

by extending the
3 N boom or tiiting the

> " platform up.
- (€))

Recommended Tie Down Procedure

for Gasoline Units. Note: Thin lines indicate
individual tie lines.

Figure 2: Securing the MARKLFT to the platform

UNLOADING

1. With the trailer on level ground, disconnect the tie-down chains from the MARKLIFT and
make sure that the winch cable is still properly attached to the unit.

2. Use great care while driving and steering the unit off the trailer. Keep all slack out of the
winch cable.

Waming: Do Not dllow slack in the winch cable when going down the ramp., §
because of the possibility of snapping the cable should the unit
descend the ramp too fast.

3. When dll the wheels are on level ground, disconnect the winch cable from the unit.

4. Re-adjust the boom parking brakes as follows: First, close the needle valve completely.
Open the valve 1/8 tum then place the unit on a flat surface, approximately 20 feet
long. Position the boom In the cradle and completely retract the the boom to obtain
high speed drive mode.

REV. 4/90
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Drive the MARKLIFT approximately 15 feet with the controller handle in maximum posi-
tion. Release the controller while the wheel is next to a visual marker on the ground. A
good slowing and braking distance would be 3 feet measured from the marker to the
center line of the same wheel after the unit has completely stopped. Adjust the
needle valve on the parking brakes to achieve this distance.

Waming: Do Not drive on uneven, sloping, or soft terrain that sets
the unit in an out-of-level condition.

R R A R R R R R R B R R R R R R R R R R AR R RRR AR RO

RS

REV.
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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 Unils:

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

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

3. Check batteries for 1.200 + 50 reading on the hydrometer. Charge the batteries if the
’ readings are below 1.100. If batteries require water, fill to proper level AFTER charging.

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

5. Position selector switch to "Ground” then operate boom function switches. Check
hoses for leaks.

6. After the ground control functions have been checked out, position the selector
switch to "Aeral’ for operation at the work platform. After entering the platform,
depress the footswitch before using any control function switches. This
electrically completes the circuit to the controls.

REV.
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The MARKLIFT conforms to applicable ANSI and OSHA requirements at the time of shipment.
Since the safety requirements made by ANSI, OSHA and the various safety boards in your area
are subject to change, it Is the responsibility of the owner to instruct the operators about all such
current requirements.

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

1. Inspect the machine periodically as specified in the iInspection 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 person before
use of the machine.

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

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

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

5. venly over 1 fi

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

7. The MARKLIFT platform Is equipped with safety beit ings. Each operator of the MARKLIFT
must wear a body belt. The safely beit must be attached with lanyard to the provided

anchor points.
8. Do Not changse. vary, or aiter the equipment in any way.
9. Do Not override any hydraulic, mechanical, or electrical safety devices.

REV.

4/90
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10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Do Not store loose material in the work platform such as pipe, rope extension cords,
wire or miscellaneous boxes. If necessary to store such items, they must be posi-
tioned in such a way that no one will trip over them when operating or working In
the platform.

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

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

Under no clrcumstances should horseplay be tolerated on the MARKLIFT.

Do Not operate boom functions in an out-of-level condition.

Do Not drive on uneven, sioning or soft terrain, unless the boom s fully retracted and
raised just above horizontal.

Do Not drive the carriage or platform into objects.

Do Not lean over platform rails to perform work.

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

Do Not raise or lower the boom into objects.

The MARKLIFT structure must not be used as a welding ground. Disconnect both
battery leads prior to performing any welding operations.

Do Not jump start other vehicles using the MARKLIFT BATTERY.

REV.
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TMLE8 DIVISION OF INDUSTRIAL SAFETY 358.38.113
(Register 73, No. 30—7-28-73)
Article 86. Provisions for Preventing Accidents
Article 86. Provision for Preventing Accidents Due to Proximity
to Overhead Unes

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 functionin proximity to energized high-voltage lines; to enterupon any
land, building. or other premises and thereto engage in any excavation, demolition, construc-
fion, repair, or other operation; or to erect, install, operate, or store in or upon such premises any
tools, machinery, equipment, materials, or structures (including scaffolding, house moving. well
drlling. pile driving, or hoisting equipment) uniess and until danger from accldental contact with
sald high-voltage lines has been effectively guarded against.

(b) Clearances or Safeguards Required. Except where electrical distribution and transmission
lines have been de-energized and visibly grounded or effective barriers have been erected to
prevent physical and arcing contacts with the high-voltage lines, the following provisions shall
be met:

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

(2) Equipment and Materials in Use. The operation, erection, orhandling of tools, machin-
ery, 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)

780 - 50,000 10
over 50,000 - 75,000 N
over 75,000 - 125,000 13 1
over 125000 - 175,000 18
over 175,000 - 250,000 17
over 250,000 - 370,000 2]
over 370,000 - 550,000 27
over 850,000 - 1,000,000 42

(3) TRANSPORTATION OR TRANSIT. The transportation or fransit of any tool, machinery,
equipment, or apparatus, or the moving of any house or other building in proximity to overhead
high-voltage lines shall be expressly prohibited if at any time during such transportation ortransit
such tool, machinery, equipment, apparatus, or bullding, 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 fransit 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 Voitage Minimum Required
(Phase to Phase) Clearance (Feet)
760 - 50.000 6
over 50,000 - 345,000 10
over 345,000 - 750,0000 16
over 750,000 - 1.000.000 20

(4 Storage. The storage of tools. machinery, equipment, supplies, materials, or
apparatus under, by, or near energized high-voitage lines Is hereby expressly prohibited if at
any time during such handiing or other manipulation itis 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, insulating links, orproximity warning
devices may be used on cranes, but the use of such devices shall not alter the required
clearances set forth in Table X.

(B) Any overhead conductor shall be considered to be energized unlessanduntiithe
person owning or operating such line verifies that the line isnot energized. and the line is visibly
grounded at the work site.

2947. Warning Signs Required. The owner, agent, or employer responsible for the
operations of equipment shall post and maintain in plain view of the operator and driver on
each crane, derick, power shovel, drilling rig. hay loader, hay stacker, pile 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 Volts or Less.”

In addition to the above wording, the followlng's‘rm‘emenf in smali lettering shall be
provided on the warning sign: “For Minimum Clearances of High-Voltage Lines in Excess of
50,000 Volts, See Atticle 84, Title 8, High-Voitage Electrical Safety Orders.”

REV.
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Marklift Units With Lead Counterweight

If your MARKLIFT has lead counterweights, please refer to OSHA 29 CFR 19.10.1025 for re-
quirements conceming occupational exposure to lead. It Is your responsibllity to obtain the
regulations that pertain to lead usage for your place of employment and for the protection
of your employees.

if you are unable fo obtain sald regulations, you may contact Mark Industries directly for
assistance at (714) 879-MARK. You may aiso contact Mark Industries for a copy of the
Material Safety Data Sheet for Lead.

REV.
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OBSERVE ALL DANGER, WARNING, CAUTION AND EMERGENCY DECALS AT THE VARIOUS
LOCATIONS ON THE MARKLIFT IN ORDERTO TAKE TIMELY PREVENTIVE AND CORRECTIVE ACTIONS.

it Is the primary responsibility of the user and operator to be thoroughly

knowiedgeable of all decal information, definition and location.

The following page illustrates a chart in which decals for the MARKLIFT are listed. This will enable
you to replace the existing decal(s) if they become wom-out, tom, or illegible. It Is essential that
all decdls be in a readable condition for the safe operation of the MARKLIFT. It Is therefore
recommended that they be properly maintained.

Danger, Warning and Caution are used to identify levels of hazard seriousness. Given below is
a definition of each term as it applies to the decals:

«Danger (Indicated in red):
Immediate hazards which Will result in severe personal injury or death.

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

+Caution (Indicated in yellow):
Hazards or unsafe practices which Could result in minor personal injury or
product or property damage.

A T

REV.
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GENERAL DECALS

41KBDF s
DECALP/N  DECAL DESCRIPTION 41KBDF ASSEMBLY Qry
600254 Decal Set All Standard Decals 1
140595 Tie Down Diagram Final Assembly 2
23558 Liquid Tank Only Final Assembly 1
20411 Blue Stripe Square End Final Assembly 3
20409 Standard Pedestal Final Assembly 1
181751 'A1KB* Final Assembly 2
140420 ‘Dual Fuel’ Final Assembty 2
182747 Upper Control Final Assembly 1
182764 Aerial Control Switch Final Assembly ]
20419 Danger Keep Clear Final Assembly 2
185702 110 VAC Clircuit Breaker Final Assembly 1
20410 Mark Industries Logo Final Assembly 1
20412 Blue Stripe Round Ends Final Assembly 2
20420 Tire Pressure 75 PSI Final Assembly 2
2022 Load Capacity 500 Lbs. Final Assembly 2
130820 Operation & Safety Handbook Final Assembly 1
22385 Caution Attach Your Safety... Final Assembly 1
181103 Danger Obey the Foliowing... Final Assembly 4
22386 D" Ring Attach Safety... Final Assembly 2
181102 Danger Do Not Operate... Final Assembly 2
182101 Danger & Aerial Operation... Final Assembly 1
20461 Forward Arow Final Assembly 1
20462 Forward Amow Aft Final Assembly 1
2020 Gasoline or Petrol Final Assembly 2
2017 Hydraulic System Fluid Final Assembly 2
20896 Brake Final Assembly 1
140496 Hand Pump Final Assembly 1

REV.
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DECALP/N  DECAL DESCRIPTION 41KBDF ASSEMBLY Qry
140495 Emergency Final Assembly 1
20860 General Checkout & Operating... Final Assembly 1
183301 Waming Lead Paint... Final Assembly 1
183302 Waming This Counterweight... Final Assembly 1
20660 Identification Nameplate Final Assembly 1
20661 ANS! A92 Piate Final Assembly 1
REV. 4/90
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OPERATION

The MARKLIFT may be operated from either the ground control or aerial control statton. To
operate from either station, the key switch must be in the *On" position.

Stading
Aerigl Control
1. Position the selector switch (ocated on the ground control station) to "Aerial®,
then enter the aerial platform. Attach safety belt after entering the platform.
2. Select fuel, Propane or Gasoline, with the three-position switch on the aerial
control station. The "Off* position allows for adjustments when switching from
one fuel 1o the other.
3. Push the emergency stop switch to the *On* position.
4, Tum the anti-restart switch to start position and release after engine is started.
Ground Control
1. Set the selector switch (ocated on the ground control station) to ‘Ground”.
2. Select fuel at the aerial control station to gas or propane.
3. Tum key switch to start position and release after engine is started.
Drive

The MARKLIFT knuckle Boom is driveable only from the aerial control station. The unit may be
drven with the boom and/or turret in various positions.

1. While depressing the footswitch, lift the controller to uniock and then push forward or
pull backward on the drive control lever to move the MARKLIFT forward or reverse. The
directional arrow decals on each end of the base indicate drive direction when thé
turret is properly orented (boom over the steering wheels).

REV.
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2. The MARKLIFT may be driven at higher speeds when the boom is below horizontal
and fully retracted (in the cradle). When the boom is out of cradle, the unit will travel
at low speed only. Gradually increase speed, adjusting according to the conditions
of the terrain.

3. Movement of the control lever automatically releases the brakes. When the drive
controller is retumed to the center position, the brakes will automatically apply.

STEERING

1. The MARKLIFT may be steered from the aerial control only. Make right and left turns
by pressing the the footswitch and pushing the steering control on top of the drive
pistol grip right or left. Avoid oversteering. The steering angle will remain in the last
powered position untll repositioned by the operator. The steering switch is a
momentary switch and will retum to the center when released.

2. Do Not continue to steer in the same direction after the steering cylinder has
reached its extreme stroke.

Boom functions are fully proportional and selected by toggle switches located on
the left side of the aerial control station. Push and hold the desired operation, de-
press the footswitch, then lift the controller locking stem upward and push forward
or backward.

TURRET ROTATION

Turret rotation Is grouped with the boom conirols and is operated in the same man-
ner. The turret may be rotated 350° noncontinuously. When rotated, the "FORWARD*
indicating decals on the base of the unit provide reference for the drive direction
and platform orlentation,

NOTE: If the turret is rotated 18(P, the steering and drive orientation will be reversed!

PLATFORM LEVELLING

The MARKLIFT platform Is automatically levelled as the boom is raised or lowered.
However, the operator may want to adjust the platform while driving the unit on a
slope for extended periods of fime or fo achieve a more natural position when the
boom is extended horizontally.

REV.
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To level the platform, first depress the footswitch then operate the *Platform
Levelling' switch to the up or down posttion. The piatform will maintain this attitude
untll repostioned by the operator. The Platform Levelling switch is a momentary
switch which will retum to neutral when released.

PLATFORM ROTATION
Toggle Operation (Optional

The Knuckle Boom platform may be rotated 180° (90° either side of center) which
allows access to a larger work area. To rotate the platform, push the toggle

switch in the desired direction while depressing the footswitch. The toggle switch Is a
momentary switch which will retum to neutral when released.

Manual Operation

Manual platform rotation is a standard feature of the MARKLIFT. The manual rotator is

located below the aerial control station. Rotate the platform by lifting the lower part

of the platform rotation handle, then rotate the handle to the right or left to obtain
the desired position.

EMERGENCY GROUND CONTROL

1. On the ground control panel, select the boom and turret functions and activate
switches in the desired directions.

2 To operate the handpump:
A, Make sure that the master switch is still turned on.
B. Set selector switch to "Ground'.
C. Push the Emergency Stop/Start switch to *Stop”.
D. Move the handle of the handpump forward and backward or up and down,

while holding the selected function switch with the other hand, until the
desired position is attained.

SHUTDOWN

1. Fully refract the boom, rotate the turret so that the boom is between the two rear
wheels, and completely lower the riser.

2, Close the safety cover on the Emergency switch, placing the switch to *STOP".

3. Tum the master switch to "OFF" and remove the ignition key.

REV.
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The following preventive maintenance information is intended as a general guide. Please
refer to the vendor section of this manual for detailed information on the engine, battery,
etc.
MARK INDUSTRIES recommends that the following items be checked according to the
schedules indicated. Any machine not in safe operating condition must be removed from
service unfil it Is repaired by a qualified service person.

Wor i
1. Make sure that operation and safety decals are in place and readable.
2. Check the water level in the batteries.
3. Check for loose or worn hardware.,
4, Make sure the operating controls perform correctly.
5. Check for and correct any structural damage.

6. Check for and correct any hydraulic leaks.

Check for wear on cables and hoses.
8. Check fuel level.

WEEKLY
1. Check the condition of the tfires. Make sure they are free of serous cuts or defects.
2. Check that operation and safety decals are in place and readable.
3. Check for proper brake operation,.
4. Make sure the batteries are fully charged.

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

6. Check for and correct any hydraulic leaks.
7. Check for and correct any structural damage.

8. Check overall performance.

REV.
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10.

Check for wear on cables and hoses.

Check for proper hydraulic and engine oil level.

MONTHLY (or fiest 100 hours)
Check and lubricate, if necessary. (See lubrication instructions.)
Check condition of the batteries. (See Battery Maintenance.)
Change the hydraulic oil return filter.
Grease ring gear and rotation gear box worm gear.
Grease steering linkage.
Check torque hub oil level.
Check engine intake air cleaner.

Change engine ol filter.

Re-pack all wheel bearings.

Change the hydraulic oil.

Change the hydraulic oil retum filter.
Change the torque hub ail.

Check the ring gear bolts for proper torque.

Change or clean air filter.

REV.
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MARKLIFT SELF-PROPELLED BOOM
MODEL 41KB

Type — EP QO
For normal application, use EP 90. For applications where the lubricant must

meet special requirements, the manufacturer of the lubricant should be able to
recommend a suitable substitute.

Oil Temperature

Continuous — 160° F
Intermittent — 200° F

Oil Change

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

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

Qil Fill Level
To fill. open both fill plugs. Position one plug pardllel to the ground. Pour oll into the top

fill plug. Fill at slow pace to dallow air fo escape. When oil begins to leak from the fill plug
which s parallel to the ground, stop filling. Close both fill plugs.

REV.
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Battery Fill Instructions

Water or Acid Loss to Batteries

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
dllowed to tip over. Therefore, acid Is seidom needed.

Checking the Water Level

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

Mdterial | Equi { Required

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

Filling the Batt
Gas or Diesel Scissor Lifts and Booms:

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

REV. 4/90
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Avoid Battery Hazards |
Batteries produce flammable and explosive gasses. Keep arcs, sparks, lames and
lighted tabacco away from batteries.
Battery acid will damage eyes or skin on contact. Always wear a face shleld 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.
Serious bums or an explosion can resuit.

Charge batteries only in a well ventilated area.

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

Note: Cold temperatures have a numbing effect on the electromechanical action of the
battery, greatly reducing its capactty. Therefore, it is highly recommended that the
battery be kept in an almost fully charged condition during cold weather,

REV. 4/90
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Protecting Engines for Winter

To protect the cylinders, pistons, rings and vaives from rusting and sticking, a haif and half
mixture of kerosene and good gas engine oil should be injected into the intake manifold
while the engine Is wam and running at moderate speed. Use one ounce per cylinder or
enough so that a heavy biuish smoke will appear at the exhaust. The ignition switch should
then be shut off and the engine stopped. This fogging will give a coating of oil on the
above mentioned parts protecting them from the atmosphere.

If possible, store the machine inside a building. If there is no avaliable bullding, the engine
should be protected from the weather by a proper covering.

REV.
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CHART

_ (m Mazk Industries

11 Both Sides

Both Sides

Both Sides
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ITEM DESCRIPTION LUBRICANT FREQUENCY
1. Pivot pin grease
fitings ! Mobil - Grease VASL3IGAG |  Monthly
2. Torque Hubs Gear oll SAE 90 Yearly
3. Ring gear? Mobil - Grease VAGLIGAG | Monthly
4, Wheel Bearings Mobil - Grease VASLIGAG | Yearly
8. Hydraulic Retum
oil filter 21245 fiiter 100 hours
6. Hydrauilic ol ATF Dextron il Yearly
7. Radiator 50-50 Ratio See manufacturer's
coolant waiter operating instructions
8. Battery Add water and check See battery
level maintenance chart
9. Engine oil SAE 30 See manufacturer's
operating instructions
10. Engine oil filter Recommended element See manufacturer's
operating instructions
1. King Pins Mobill grease Monthly
VALLIGAG
12, Govenor SAE 30 See manufacturer's

instructions

. Cycle arms and visually ensure bushings are accepting grease.

full rotaion (360°) has been completed.

operated less than one hour previously.,

. Lubricate entire radius of tumtable bearing by rotating tumret in 20° increments untii one

. Check coolant level at recovery tank. Do not open radiator cap if the engine has been

REV.
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ELECTRICAL

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

A. [If a problem seems to be electrical, refer to the schematic, (see the SCHEMATIC
section for more information) and use a volt ohm meter to trace the power flow,
starting at the battery and continuing through the system until the problem is
located.

B. Keep in mind, if you DO NOT have a good ground to a valve coil, relay. etc., (even if
you have enough electrical power to operate the coil or relay), these items will not
function properly.

HYDRAULIC

A. The various hydraulic boom functions are confrolled by electric solencid and
proportional valves. When operating boom functions at a reduced speed, a
portion of hydrauiic fluid is routed back to the tank by the proportional unioading
valve, reducing the speed of that function.

B. Directional control valves have two opposed electrical coils with a moveable spool
between the coils.

C. Two-position valves are either normally open to allow hydraulic fiuid to circulate
through them until electrically closed. or normdily closed to prevent passage
of fluid when electrically energized.

REV. 4/90
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Engine will not run.

1. Check position of fuel selector switch.

2. Check the batteries for proper charge. (See Battery Maintenance.)

3. Check battery connections.

4, Check circuit breaker.

5. Check for adequate fuel supply.

6. Check for water in gas tank.

7. Check for closed fuel shut-off valve.

8. Refer to your authorized MARKLIFT dedler.

HYDRAULIC PUMP

Hydraulic pump producing excessive noise.

1. Check hydraulic oil level.

2. Check suction iine fittings for tightness.

3. Check suction hose from tank to pump for kinks.

4. Refer to your authorized MARKLIFT dealer.

BOOM LIFT / RISER

MARKLIFT lift function will not work.

1. Check electric connector to lift/riser solenoid valves for security.

2. Check iift/ riser solenold vaive coll for defect.

3. Check lift/ riser solenoid valive for defect.

4, Check lift/ rser cylinder holding valve for defect.

5. Slope sensor circult inoperative.

6. Check lift / riser function selector switch.

7. Refer to your authorized MARKUFT dediler.

REV.
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BOOM

Problems extending and retracting.

1. Check electric connector to solenoid vaives for good connecton.

2. Check solenoid valve for defect.

3. Check function selector switch.

4, Slope sensor circult inoperative.

5. Check regenerative valve for makfunctions.

6. Refer to your authorized MARKLIFT dealer.

TURRET ROTATION

Turret will not rotate.

1. Check electric connection fo solenoid valve for good connection.

2. Check solenoid valve for defects.

3. Check function selector switch.

4, Slope sensor circult Inoperative.

5. Inspect woodruff key between wom gear box and orbit motor.

6. Refer to your authorized MARKLUIFT dedler.

STEERING
MARKLIFT steers in only one direction.

1. Check electrical wire connection at valve colls.

REV.
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2. Check valve coils for defects.

3. Check valve cartridge for defects.

4. Check controller for proper electrical connection.

5. Refer to authorized MARKLIFT dedler.

DRIVE

No forward or reverse drive.

1. Check to see if drive controller output is in both directions.

2. Check directional control solenoid valve or valve call.

3. Check for loose wire connections on drive/steer contol valve.

4. Refer to authorized MARKLIFT dedaler.

No high speed.

1. Check 1o see if high speed limit switch am is out of adjustment.

2. Check high speed limit switch for defects.

3. Check electrical connections at high/low speed (series/paraliel) valve assembly.

No drive operation.

1. Make sure parking brake releases.

2. Check drive controller command output (LED llluminates).

3. Refer to authorized MARKLIFT dedler.

REV.
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WODEL SERIAL NUVBER

Darx [Ecumwent Nuwszn

= = ]
ITEM CODE COMMENTS ITEM CODE COMMENTS
Engine oil Safety cut-outs
Engine oil filter Bushings
Air filter Rotlers
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 boits
Battery terminals Guard rails
Motor brushes Lubrication
Hydrautic fluid Warning 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

NA = Not available

REV.
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HYDRAULIC FLUID

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

D R AR
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MODEL: 41KBDF

PARTNO. | QTY. DESCRIPTION

600254 2 DECAL SET

600219 2 SEAL KIT TORQUE HUB

66861 2 SEAL KIT STEERING CYUNDER SE
600033 2 SEAL KIT STEERING CYLINDER TH
67180 2 SEAL KIT BRAKES

66869 2 SEAL KIT ENGINE DRIVEN PUMP
600185 2 SEAL KIT RISER CYUNDER
600059 2 SEAL KIT EXTENSION CYUINDER
67997 2 SEAL KIT MASTER CYLINDER
67186 2 SEAL KIT EXTENSION CYLINDER
67357 2 SEAL KIT DRIVE MOTOR

21250 1 SLOPE SENSOR

70031 1 SWITCH LEVER

70107 1 LIMIT SWITCH

67213 6 ELEMENT RETURN FILTER

70173 2 LIMIT SWITCH

70148 1 SWITCH LEVER

21245 4 RETURN FILTER ELEMENT

70195 2 INDICATOR LIGHT

70361 2 CIRCUIT BREAKER

40111 1 PUSH BUTTON SWITCH

2717 1 IGNITION SWITCH

70170 1 RELAY

70479 10 DIODE

20862 2 CIRCUIT BREAKER

70303 1 SWITCH GUARD

70405 1 ANTI-RESTART SWITCH

20805 1 ALARM BUZZER

130927 2 CONTAINER, PLASTIC

65842 4 CAP, ANTI-ROLL

17407 2 HANDBOOK

20884 1 SWICH GUARD

REV.
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THIS SECTION 1 CONTAINS THE FOLLOWING MATTER:

PAGE NO. TITLE
1 NOTICE TO USERS
2 TABLE OF CONTENTS
4 HOW TO USE THE PARTS CHAPTER
6 HOW TO ORDER PARTS
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SECTION

Mark Industries

NOTICE TO USERS
PAGE

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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THIS PARTS CHAPTER CONTAINS:

SECTION 1
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1

2
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FIG. NO.
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SECTION 3

FIG. NO.
1
2
3
3A
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SECTION 4

FIG. NO.
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INTRODUCTION TO THE PARTS CHAPTER
TITLE

NOTICE TO USERS

TABLE OF CONTENTS

HOW TO USE THE PARTS CHAPTER

HOW TO ORDER PARTS

FINAL ASSEMBLY
TITLE

FINAL ASSEMBLY

DECAL SET

PLATFORM ASSEMBLY

AERIAL CONTROL BOX ASSEMBLY
GROUND CONTROL PANEL ASSEMBLY

TYPICAL MANUAL ROTATOR
(FROM MID 1987 UNTIL EARLY 1990)

PLATFORM MANUAL ROTATOR ASSEMBLY
(SINCE EARLY 1990)

HYDRAULIC HOSE KIT DIAGRAM

CARRIAGE ASSEMBLY

TITLE

CARRIAGE ASSEMBLY

SERIES/PARALLEL VALVE ASSEMBLY
STEERING CYLINDER ASSEMBLY (SE)
STEERING CYLINDER ASSEMBLY (TH)
SLEW DRIVE MOTOR/ROTATOR ASSEMBLY

TURRET ASSEMBLY

TITLE

TURRET ASSEMBLY

BOOM FUNCTION VALVE ASSEMBLY
ENGINE/PUMP ASSEMBLY

PROPORTIONAL DRIVE/STEER VALVE ASSEMBLY
COOLING SYSTEM ASSEMBLY

REV.




Mark Industries SECTON 1

TABLE OF CONTENTS

FAGE 3
SECTION 4 TURRET ASSEMBLY (CONT'D)
FIG. NO. TITLE
6 HYDRAULIC TANK ASSEMBLY
7 RISER LIFT CYLINDER ASSEMBLY (SE)
TA RISER LIFT CYLINDER ASSEMBLY (TH)
8 MASTER CYLINDER SUB-ASSEMBLY (SE)
8A MASTER CYLINDER ASSEMBLY (TH)
SECTION 5 BOOM ASSEMBLY
FIG. NO. TITLE
1 FINAL BOOM ASSEMBLY
2 INNER BOOM ASSEMBLY
3 EXTENSION CYLINDER (SE)
3A EXTENSION CYLINDER (GB)
SECTION 6 OPTIONS
FIG. NO. TITLE PART NO.
1 LIFTING LUG 140021
2 POWERED PLATFORM ROTATOR ASSEMBLY 140853
3 MONOFILLED TIRES 140659
4 ALL MOTION ALARM 140660
5 TRAVEL WARNING HORN 140657
6 ROTATING AMBER BEACON 140866
7 SPARK ARRESTOR MUFFLER 140666
8 ALL FUNCTION AUXILIARY POWER 140676

REV.



Mark Industries

HOW TO USE THE PARTS

CHAPTER

SECTION

PAGE

1

3A

2
~ L™= ROTARY MANIFOLD ASSEMBLY SECTION
i Marl} Industrie|; | —- Je—" roure
J NoTES SINCE CARLY 1988 PAGE
TEM L PARTNAVER DESCRIPTION o
-1 21898 ROTARY MANIFOLD ASSEMBLY REF
(Sea Sect. 2, Fig. 1 for NEA)
2 ©24132 ROTARY MANIFOLD (TH) 1
(See Section 2, Figure lA for Details lwmmm.

3 . LOCK WASHER

. . CAPSCREW

s . SPOOL RETAINER

6 . SWIVEL SPOOL ASSEMBLY

7 .o HOUSING

-8 «e67817 SEAL KIT

N vee GLYD RING

10 ae D.C. SLYD RING

11 vee WEAR RING

12 «+80004-03 MALZ CONNECTOR

13 *+80001-03 MALE CONNECTOR

14 *+80008-08 MALE ELBOW

15 *+80008-03 MALE ELBOW

16 ++80001-08 MALE CONNECTOR

17 ++80004-18 MALE CONNECTOR

18 *+80012-18 MALE ELBOW

19 *+80012-03 MALE ELBOW

REV.




Mark Industries SEcton

1

HOW TO USE THE PARTS CHAPTER
' PAGE

e

The Parts Chapter Pagination.

A. SECTION refers to the major divisions of the Parts
Chapter.

B. FIGURE refers to the items illustrated separately in
each section.

cC. 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.

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

Part Number
1234
. Items included as part of the figure.

. TItems 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.

Elements of the Description.

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

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

UNITS PER ASSEMBLY entries are as follows:

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

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

c. A number indicates the quantity of the part used in the

next higher assembly.

REV.
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HOW TO ORDER PARTS

SECTION

PAGE

REFV

1A

Ges Sect. 2 Fig. 1 tor NHA)

ROTARY MANIFOLD (TH)

(o Saction 2, Fgum |A for Detak)
LOCK WASHER

CAPICREW

e ROTARY MANFOLD ASSEMBLY ""l"_\‘—
ookt AlL MOOBLS mows 8
o WNCEBARY R - 3
CEICRIPION UNTS PER |
1234 Y
ROTARY MANFOLD ASSEMILY rER




Mark Industries j_SFC’.’."_"_,

HOW TO ORDER PARTS

l PAGE

1

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.

cC. 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

= MARK INDUSTRIES

'/Wm g?g’a?%lﬁhgzgg?te Street

REV.




TILE FINAL ASSEMBLY

NOTES

SECTION 2 CONTAINS:

FIG. NO. TITLE

FINAL ASSEMBLY

DECAL SET

PLATFORM ASSEMBLY

AERIAL CONTROL BOX ASSEMBLY
GROUND CONTROL PANEL ASSEMBLY

TYPICAL MANUAL ROTATOR
(FROM MID 1987 UNTIL EARLY 1990)

6A PLATFORM MANUAL ROTATOR ASSEMBLY
(SINCE EARLY 1990)

7 HYDRAULIC HOSE KIT DIAGRAM

A Ut W N

REV.
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TITLE FINAL ASSEMBLY SECTON >
MODEL 4 lKBDF FIGURE 1
NOTES PAGE 1

10

REV.




FINAL ASSEMBLY SECTION

41KBDF | |raeurRe

REV.



SECTION 5
FIGURE

PAGE

FINAL ASSEMBLY

41KBDF

TITLE
MODEL

NOTES

Jim

_ fi) Mazk Industries

REV.
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N TITLE FINAL ASSEMBLY SECTION
. Wm Mark Industiries

MODEL 41KBDF FIGURE

1

NOTES PAGE

4

30

53 NS .

32

39

\—
A
27\

38

37

: ®
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TITLE FINAL ASSEMBLY SECT. 2
MODEL 41KBDF flG.
NOTES PAGE 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140013 ASSEMBLY, FINAL REF
2 .141127 ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1 for Details)
3 .141093 ASSEMBLY, TURRET 1
: (See Sect. 4, Fig. 1 for Details)
4 .140122 ASSEMBLY, FINAL BOOM 1
(See Sect. 5, Fig. 1 for Details)
5 .140436 PIN, ROTATOR 1
6 .60539 SCREW, CAP 7
7 .63303 WASHER, LOCK 3
8 .140437 PIN, SLAVE CYLINDER ROTATOR 1
9 .64213 PIN, ROLL 1
10 .141232 ASSEMBLY, PLATFORM 1
(See Sect. 2, Fig. 3 for Details)
11 .63302 WASHER, LOCK 18
12 .63402 WASHER, FLAT 1le
13 .60324 SCREW, CAP 18
14 .140612 ASSEMBLY, ARM CABLE CLAMP 2
15 .23546 ELBOW, MODIFIED MUFFLER 3
16 .21288 CAP, MUFFLER RAIN 1
17 .140624 WELDMENT, EXHAUST 1
18 .61813 SCREW, CAP 1
19 .140428 PIN, BOOM LIFT 1l
20 .140287 ASSEMBLY, GROUND CONTROL PANEL 1
(See Sect. 2, Fig. 5 for Details)
21 .140431 PIN, MASTER CYLINDER/BOOM 1
22 .140860 PIN, BOOM PIVQOT 1l
23 .16230 CLAMP, MUFFLER 2

[=] =¥
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Mark Industries TITLE FINAL ASSEMBLY SECT. 2
MODEL 41KBDF FIG.
NOTES PAGE 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .60353 SCREW, CAP 4
25 .140549 COVER, PLATE RISER 1
26 .65463 CLAMP 3
-27 .141149 DIAGRAM, HOSE KIT 1
(See Sect. 2, Fig. 7 for Details)
28 .65937 TANK, LIQUID.PROPANE 1
29 .65842 CAP, ANTI-ROLL 2
30 .17407 HANDBOOK, OPERATION & SAFETY 1
31 .130927 CONTAINER, PLASTIC 1
32 .61711 SCREW, SELF-TAPPING 2
33 .65867 CLAMP 2
34 .61921 SCREW, BUTTON HEAD 38
35 .16268 CLAMP, HOSE 4
36 .65322 COIL, PROTECTIVE PLASTIC 5 FT
37 .140918 WELDMENT, RETAINER ANTI-ROTATION 1
38 .140915 WELDMENT, TURRET PIN 1
39 .25315 TUBE, ROUND 1
40 .160173 CHAIN, TWIST 1
41 .140791 GUARD, ARM CABLE 2
42 .63301 WASHER, LOCK 6
43 .140381 BRACKET, MUFFLER 1
44 .60701 NUT, HEX 2
45 .65751 MUFFLER (WITH SHIELD) 1
-46 .2673 PAINT, WHITE TOUCH-UP 1 CAN
-47 .2675 PAINT, BLUE TOQUCH-UP 1 CaN
-48 .16609 PAINT, BLUE % GAL




1

goi - Mark Industries

W TITLE FINAL ASSEMBLY SECT. 2

Al Wl MODEL 41KBDF FIG.
NOTES PAGE 7
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
-49 .16608 PAINT, WHITE 3 GAL
-50 .65116 OIL, HYDRAULIC 25 GAL

51 .140602 ASSEMBLY, CLAMP ARM CABLE 8

™7 PN AP L 7N RIS AT T 1P TP A 0 A INT 11 § 1 1OYPPS A PPr P~
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TITLE DECAL SET SECTION 2
MODEL 41KBDF FIGURE 2
NOTES PAGE 1
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DECAL SET SECT. 2
41KBDF FIG.
PAGE 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 600254 SET, DECAL REF
2 . 140595 DECAL, TIE DOWN DIAGRAM 2
3 .23558 DECAL, LIQUID TANK ONLY 1l
4 .20411 DECAL, BLUE STRIPE SQUARE END 3
5 .20409 DECAL, STANDARD PEDESTAL 1
6 .181751 DECAL, "41KB" 2
7 .140420 DECAL, "DUAL FUEL" 2
-8 .182763 DECAL, UPPER CONTROL 1
(See Sect. 2, Fig. 4 for Location)
-9 .182764 DECAL, AERIAL CONTROL SWITCH 1
(See Sect. 2, Fig. 4 for Location)
10 .20419 DECAL, DANGER KEEP CLEAR 2
-11 .185702 DECAL, 110 VAC CIRCUIT BREAKER 1
(See Sect. 2, Fig. 5 for Location)
12 .20410 DECAL, MARK INDUSTRIES LOGO 1
13 .20412 DECAL, BLUE STRIPE ROUND ENDS 2
14 .20420 DECAL, TIRE PRESSURE 75 PSI 2
15 .2022 DECAL, LOAD CAPACITY 500 LBS. 2
16 .130820 DECAL, OPERATION & SAFETY HANDBOOK 1
17 .22385 DECAL, CAUTION ATTACH YOUR SAFETY.. 1
18 .181103 DECAL, DANGER OBEY THE FOLLOWING 4
19 .22386 DECAL, "D" RING ATTACH SAFETY... 2
20 .181102 DECAL, DANGER DO NOT OPERATE... 2
21 .182101 DECAL, DANGER & AERIAL OPERATION... 1
22 .20461 DECAL, FORWARD ARROW 1
23 .20462 DECAL, FORWARD ARROW AFT 1
24 .2020 DECAL, GASOLINE OR PETROL 2
REV. DASH ¢-) INDICATES THE 1TEM' IS NOT ILLUSTRATED




TITLE DECAL SET SECT. 2

MODEL 41KBDF Fa.
NOTES PAGE 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .2017 DECAL, HYDRAULIC SYSTEM FLUID 2
26 .20896 DECAL, BRAKE 1
27 .140496 DECAL, HAND PUMP 1
28 .140495 DECAL, EMERGENCY 1
29 .20860 DECAL, GENERAL CHECKOUT & OPERATING 1
30 .183301 DECAL, WARNING LEAD PAINT... 1
31 .183302 DECAL, WARNING THIS COUNTERWEIGHT... 1
32 .20660 NAMEPLATE, IDENTIFICATION 1
33 .20661 PLATE, ANSI A92 1
34 .2003 DECAL, BATTERY WATER 1

REV DASH ¢-) INDICATES THE 'TEM' IS NOT ILLUSTRATED
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SECTION 2
FIGURE

PAGE

PLATFORM ASSEMBLY

41KBDF

TITLE
MODEL

NOTES

_ i) Mark Incustries

REV.



Mazk Industries TITLE PLATFORM ASSEMBLY SECT. 2
MODEL 41KBDF AG.
NOTES PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 141232 ASSEMBLY, PLATFORM REF
(See Sect. 2, Fig. 1 for NHA)
2 .140964 WELDMENT, PLATFORM 1
3 .141234 ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 4 for Details)
4 .81373 ASSEMBLY, MANUAL ROTATOR 1
(See Sect. 2, Fig. 6 & 6A for Details)
5 .23846 COVER, FOOT SWITCH 1
6 .141094 ASSEMBLY, FOOT SWITCH 1
7 ..92202 SWITCH, FOOT 1
-8 ...66336 MICROSWITCH 1
9 ..2806 RELIEF, STRAIN 1
10 ..4034 CABLE 6
11 ..16213 CONNECTOR, RING 2
12 ..2808 NUT, LOCK 1
13 .60353 SCREW, CAP 4
14 .63401 WASHER, FLAT 4
15 .141287 WASHER, PLATFORM/ROTATOR 4
16 .60549 SCREW, CAP 4
17 .63415 WASHER, FLAT 4
18 .61242 NUT, LOCK 4
19 .62714 SCREW, MACHINE 2
20 .63413 WASHER, FLAT 2
21 .61241 NUT, LOCK 2
22 .141080 WELDMENT, SLIDE BAR 1
23 .160212 PIN, CLEVIS 2
24 .160213 PIN, COTTER 2

REV

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




TIMLE AERIAL CONTROL BOX ASSEMBLY SECTION 2

MODEL 41KBDF FIGURE 4

NOTES PAGE 1

e

RECEPTACLE REARVIEW
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TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
MODEL 41KBDF Aa.
NOTES PAGE 3
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 141234 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 2, Fig. 3 for NHA)
2 .141296 MACHINING, AERIAL CONTROL BOX 1
3 .70417 SWITCH, TOGGLE 4
4 .70394 CONNECTOR, TWIST-ON WIRE 2
5 .70405 SWITCH, ANTI-RESTART IGNITION 1
6 .20805 ALARM, BUZZER 1
7 .70488 CONTROLLER 1
-8 ..67812 BOARD, ENCAPSULATED CONTROLLER 1
-9 ...600171 CAP, PLASTIC (MATES WITH P/N 70502) 1
-10 ...600172 SOCKET (MATES WITH P/N 70517) 6
-11 ..600006 POTENTIOMETER WITH WIRES 1
12 771 PLUG 1
13 .70383 SWITCH, LEVELING 1
14 .182764 DECAL, AERIAL CONTROL SWITCH 1
15 .20884 GUARD, SWITCH 4
16 .31080 KNOB, EMERGENCY ON/OFF 1
17 .70391 RECEPTACLE, G.F.C.I. 1l
18 .4018 SWITCH, PUSH/PULL 1
19 .182763 DECAL, UPPER CONTROL 1
20 .4017 SWITCH, TOGGLE 2
21 .70376 TERMINAL 46
22 .70377 STOP, END 5
23 .16214 MOUNTS 5
24 .256 TIE, CABLE 37
25 .62621 SCREW, MACHINE 6
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
MODEL 41KBDF Fa.
NOTES PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .61502 NUT, HEX 6
27 .63312 WASHER, LOCK 6
28 .2991 WIRE, WHITE (12 AWG) 1 FT
29 .2990 WIRE, WHITE (18 AWG) 7.5 FT
30 .70098 WIRE, YELLOW WITH GREEN STRIPE 0.5 FT
31 .117-D CONNECTOCR 4
32 .16215 RELIEF, STRAIN 1
33 .16105 NUT, LOCK 1
34 .2806 RELIEF, STRAIN 1
35 .2808 NUT, LOCK 1
36 .117-C RING, CONNECTOR 3
37 .70479 DIODE 11
38 .70162 TERMINAL 3
39 .117-B CONNECTOR 17
40 .70008 WIRE, YELLOW WITH GREEN (16 AWG) 1 FT
41 .62703 SCREW, MACHINE 4
42 .63313 WASHER, LOCK 4
43 .63413 WASHER, FLAT 4
44 .70392 COVER, RECEPTACLE 1
45 .141375 ASSEMBLY, DRIVE WIRE HARNESS 1
46 ..70516 PLUG, CONNECTOR 1
47 ..70517 PIN 12
48 ..2990 WIRE, WHITE (18 AWG) 1.5 FT
49 .141144 ASSEMBLY, BOOM FUNCTION WIRE HARNESS 1
50 ..70502 PLUG, CONNECTOR (6 PIN) 1
REV. DASH (-) INDICATES THE 'TTEM' IS NOT ILLUSTRATED




Mark Industries TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
MODEL 41KBDF AG.
NOTES PAGE 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
51 ..70503 PIN 6
52 ..2990 WIRE, WHITE (18 AWG) 1 FT
53 .70586 RELAY 2
54 .70214 BASE, RELAY 2
55 .141373 RAIL, TERMINAL 1
56 .70304 SWITCH, TOGGLE 1
57 .4019 SWITCH 1
58 .70579 CONTROLLER 1
-59 ..600244 BOARD, ENCAPSULATED CONTROLLER 1
-60 ...600173 CAP, PLASTIC (MATES WITH P/N 70516) 1
-61 ...600172 SOCKET (MATES WITH P/N 70502) 12
-62 ...600349 BOARD, POTENTIOMETER 1
63 .141374 RAIL, TERMINAL 2
64 .70378 END, SECTION 3
65 .70570 BAR, JUMPER 1
66 .70381 MARKER (1-100) 1
67 .70069 CONNECTOR, BUTT 12
68 .70185 LIGHT, INDICATOR 1
69 .70149 CONNECTOR 19
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED
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TITLE GROUND CONTROL PANEL ASSEMBLY SECTION 2

MODEL 41KXBDF FIGURE 5

NOTES PAGE 1
43

REV.




SECTION

FIGURE
PAGE

GROUND CONTROL PANEL ASSEMBLY

41KBDF

TITLE

NOTES

_ ) MakcIndustries .,

y4

Nm\

/

N

N\

N
™~

NN

o
~t




,ﬁm Mark Industries TITLE GROUND CONTROL PANEL ASSEMBLY sect. 2
"“W MODEL 41KBDF FIG.
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 140287 ASSEMBLY, GROUND CONTROL PANEL REF
(See Sect. 2, Fig. 1 for Details)
2 .182716 DECAL, GROUND CONTROL PANEL 1
3 .70195 LIGHT, INDICATOR 1
4 .70361 BREAKER, CIRCUIT 1
5 .20481 SWITCH, TOGGLE 4
6 .16260 SWITCH, TOGGLE 1
7 .70304 SWITCH, TOGGLE 1
8 .4011 SWITCH, PUSH BUTTON 1
9 L2717 SWITCH, IGNITION 1
10 .20994 AMMETER (60 AMP) 1
11 .21219 GAUGE, FUEL 1
12 .70209 SOLENOID, 12 VDC 1
13 .30215 CLIP, RELAY HOLD DOWN 1
14 .70170 RELAY, 12 VDC 1
15 .117-A BLOCK, TERMINAL END 3
16 .4027 BLOCK, TERMINAL 47
17 .117-C RING, CONNECTOR 8
18 .16325 CONNECTOR, TERMINAL 2
19 .65244 PLUG 1
20 .65243 PLUG 1
21 .65240 PLUG 1
22 .117-D CONNECTOR 10
23 .70479 DIODE 10
24 .256 TIE, CABLE 45
25 | .16214 MOUNT 8
REV. DASH (-) INDICATES THE "ITEM' IS NOT LLUSTRATED



Mazk Industries TITLE GROUND CONTROL PANEL ASSEMBLY SECT. 2
MODEL 41KBDF AG.
NOTES PAGE 4
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 | .61712 SCREW, CAP 8
27 .60342 SCREW, CAP 2
28 .60701 NUT, HEX 2
29 .63301 WASHER, LOCK 2
30 .63401 WASHER, FLAT 2
31 .2990 WIRE, WHITE (18 AWG) 7.5 FT
32 .70205 WIRE, BLACK (8 AWG) 1 FT
33 .70098 WIRE, YELLOW WITH GREEN STRIPE 0.5 FT
34 .61721 SCREW, SHEET METAL 4
3E .784-A SOCKET, 8 PIN OCTAL 1
36 .70303 SWITCH, GUARD 1
37 .20562 BREAKER, CIRCUIT 1
38 .185702 DECAL, CIRCUIT BREAKER 110 VAC 1
39 .70409 RECEPTACLE 1
40 .62636 SCREW, MACHINE 2
41 .63312 WASHER, LOCK 2
42 .61502 NUT, HEX 2
43 .140238 PANEL, LOWER CONTROL 1
44 .70460 BASE, RELAY 5
45 .70459 RELAY 5
46 .70461 RAIL 1
47 .70462 CLIP 5
48 .70406 SPADE, SPRING 6
49 .117-B CONNECTOR 22
50 .70149 CONNECTOR 22
REV. DASH () INDICATES THE "ITEM’ IS NOT ILLUSTRATED




— TITLE GROUND CONTROL PANEL ASSEMBLY SECT. 2
[ | Mark Industries
MODEL 41KBDF FIG.
NOTES PAGE 5
UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
51 . 70567 CONNECTOR, RING (RED) 3
52 .70566 SPADE, SPRING (RED) 4
53 .70568 STOP, TERMINAL 2

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



TM.E TYPICAL MANUAL ROTATOR SECTION 2

MODEL 41KBDF FIGURE ¢

_ﬁ] Mark Industries

NOTES FROM MID 1987 UNTIL EARLY 1990 PAGE 1

CAUTION:

THE NUMBER (140075) CAST IN THE

ROTATOR HEAD IS NOT THE ROTATOR
~ PART NUMBER.
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- TmeE SECTION
ﬁ‘ !! kI ’ | l TYPICAL MANUAL ROTATOR
—_— MODEL 41KBDF FIGURE
NOTES FROM MID 1987 UNTIL EARLY 1990 PAGE
ITEM M.I.P/N M.I.P/N M.I.P/N M.I.P/N | DESCRIPTION QTY
(I) (II) (III) {IV)
-1 140075 140752 140684 24919 | ASSEMBLY, ROTATOR REF
(SEE SEC 2 FIG 1 FOR NHA)
2 68030 68030 68030 68030 BUSHING 1
3 ** Q0278 |[** 600279 |** 600279 600280 |GEAR, BULL 1
4 + 68033 68032 68032 68032 | HOUSING, GEAR 1
5 ** 68036 * 81378 81378 81378 | ARM, TOP 1
6 68037 68037 68037 68037 |WASHER, THRUST 1
7 68038 68038 68038 68038 |GASKET, END CAP 2
8 68039 68039 68039 68039 | GASKET, GEARBOX 1
9 68040 68049 68049 68049 |O-RING 1
10 68041 68041 68041 68041 | O-RING 1
11 600187 600187 600187 602187 | BOLT 1
12 600188 600188 600188 600188 | NUT W/NYLOCX 2
13 6001893 600189 600189 600189 |KEY 2
14 68044 68043 68043 68042 |WASHER, THRUST 1
15 ** 600282 602283 600283 600283 | ARM, BOTTOM 1
16 68045 68045 68045 68045 BUSHING, FLANGED 1
17 600284 600285 6002836 600286 | GEAR, WORM 1
18 68046 68046 68046 68046 | BEARING, ROLLER 2
19 600287 * 600288 600288 600288 | CAP, END (THRU) 1
20 68048 68047 68047 68047 |CAP, END 1
21 600192 600120 6001950 600150 | BOLT 8
22 ** 60@289 |** 6002590 600291 600291 | PIN, MAIN 1
23 e ++ -+ ++ YOKE 1
24 68049 68049 680495 680495 BUSHING 1
25 68050 68050 68050 68050 | BUSHING, FLANGED 2
26 68051 68051 68051 68051 | BUSHING, FLANGED 2
27 * 68052 * 68052 68052 68052 |CRANK, HAND 1
28 N/A . N/A 68054 68054 RING, SNAP 1
29 * 600191 * 600191 600191 600191 | BOLT 1
3a N/A N/A 63302 63302 WASHER, LOCK 8
31 N/A N/A N/A 6©9292 | WASHER, ILAT 1
32 600186 600186 600186 600186 | BOLT 8
~-33 600193 600193 600193 609193 | KIT, PROD. IMPRCVEMENT REFP
34 141342 141342 141342 141342 | RETAINER, COLLAR 1
35 141341 141341 141341 141341 |COLLAR, ROTATOR 1
36 141344 141344 141344 141344 | BRACKET, ANGLE 1
37 6@558 6@558 5Q558 6@558 | SCREW, CAP 1
38 60338 60338 60338 60338 | SCREW, CAP 2
39 63402 63402 63402 63402 WASHER, FLAT 4
49 63303 63303 63303 63303 |WASHER, LOCK 2
o Parts are not original, but are a newer "direct replacement.”
** Special Order items; allow 99 days lead time.
+ Originally made of "cast iron"; replacements are "aluminum”.
++ If the yoke requires replacement, the ENTIRE rotator MUST be

replaced W/81373. {Modification is necessary if the "original”
rotator is P/N 14@07S or 140752.}
NOTE: SEE THE "ROTATOR IDENTIFICATION FLOW CHART"
TO DETERMINE WHICH ROTATOR IS APPLICABLE.

REV.




- TME PLATFORM MANUAL ROTATOR ASSEMBLY SECTION |
Mazk Industries :
—_— MODEL 4 1KBDF FIGURE  ga
NOTES SINCE EARLY 1990 PAGE 1
15 CAUTION:
THE NUMBER (140075) CAST IN THE
16 ROTATOR HEAD IS NOT THE ROTATOR

PART NUMBER.

14

REV.



mf'm Mazk Industries :::E,_ iﬁgigm MANUAL ROTATOR ASSEMBLY s::f 6 i

NOTES SINCE EARLY 1990 PAGE 2

TEM PART NUMBER DESCRIPTION Up'?é'.?

1234 ASSY

-1 |81373 ROTATOR, MANUAL REF

(See Sect. 2, Fig. 3 for NHA)

-2 | .81369 BASE, ROTATOR REF
3 |..600221 ARM, STEEL TOP 1
4 | ..600222 BUSHING 2
5 | ..600223 WASHER, THRUST 4
6 | ..600224 BOLT 1
7 | ..600225 WASHER, RETAINING 1
8 | .. YOKE, ROTATOR 1
9 | ...68050 BUSHING, FLANGED 2
10 | ...68051 BUSHING, FLANGED 2
11 | ...600226 PIN, MAIN 1
12 | ...600227 ARM, STEEL BOTTOM 1
13 | ...600187 BOLT 2
14 | ...600188 NUT (WITH NYLOCK) 2
15 | .81374 GEARHEAD 1
16 | ..600191 BOLT 1
17 | ..600281 HANDLE, CRANK 1

REV. DASH (-) INDICATES THE 'TTBM" IS NOT ILLUSTRATED
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Mark Industries TITLE HOSE KIT DIAGRAM SECT. 2
MODEL 41KBDF FIG.

NOTES PAGE 2

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 ] 141149 DIAGRAM, HOSE KIT REF

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

-2 .141149 KIT-A | DIAGRAM, HOSE KIT (CARRIAGE) 1
3 ..13213-04-1300{ ASSEMBLY, HOSE 2
4 ..13213-10-1300| ASSEMBLY, HOSE 2
5 ..13212-08-0144| ASSEMBLY, HOSE 1
6 ..13212-08-0120( ASSEMBLY, HOSE 1
7 ..13213-08-0296| ASSEMBLY, HOSE 1
8 ..13210-08-0250| ASSEMBLY, HOSE 1
9 ..13210-04-0174| ASSEMBLY, HOSE 1

10 ..13210-04-0244| ASSEMBLY, HOSE 1

-11 .141149 KIT-B |DIAGRAM HOSE KIT (TURRET) 1

12 ..13215-06-0420{ ASSEMBLY, HOSE 1

13 ..13215-06-0390| ASSEMBLY, HOSE 1

14 ..13231-08-0250| ASSEMBLY, HOSE 1

15 ..13210-08-3040| ASSEMBLY, HOSE 1

16 ..13212-08-0190| ASSEMBLY, HOSE 1

17 ..13211-08-3040| ASSEMBLY, HOSE 1

18 ..13213-04-0350| ASSEMBLY, HOSE 1

19 ..13212-06-0870| ASSEMBLY, HOSE 2

20 ..13213-10-0640| ASSEMBLY, HOSE 1

21 |..13213-08-0770| ASSEMBLY, HOSE 1

22 ..13214-12-0320| ASSEMBLY, HOSE 1

23 ..13210-06-0400| ASSEMBLY, HOSE 1

24 ..13210-04-0330| ASSEMBLY, HOSE 1

25 ..13210-06~0510|{ ASSEMBLY, HOSE 1

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



TITLE HOSE KIT DIAGRAM SECT. 2

Mark Industries
MODEL 41KBDF FIG.
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 ..13210-04-0110| ASSEMBLY, HOSE 1
27 ..13210-10-0870| ASSEMBLY, HCSE 1
28 ..13210-04-1130{ ASSEMBLY, HOSE 1

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



» TME CARRIAGE ASSEMBLY
1’ 7l Mark Industries
I MODEL 41KBDF

NOTES

SECTION
3

SECTION 3 CONTAINS:

FIG. NO. TITLE
CARRIAGE ASSEMBLY
SERIES/PARALLEL VALVE ASSEMBLY
STEERING CYLINDER ASSEMBLY (SE)
3A STEERING CYLINDER ASSEMBLY (TH)
4 SLEW DRIVE MOTOR/ROTATOR ASSEMBLY

REV.




CARRIAGE ASSEMBLY
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TITLE
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NOTES
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"‘”m Mark Industries ’;‘; CARRIAGE ASSEMBLY SECTION 3
- 41KBDF FIGURE 1
NOTES PAGE 2
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TITLE CARRIAGE ASSEMBLY SECT. 3
MODEL 41KBDF FIG.
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 141127 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 .141117 WELDMENT, CARRIAGE 1
3 ..140039 MACHINING, STEERING AXLE 1
4 ...64910 BUSHING, FLANGED 2
5 .e 2265 BUSHING 1
6 ...64934 BEARING, SLEEVE 2
7 .81218 HUB, TORQUE 2
(See Vendor Chapter for Details)
-8 ..600219 KIT, SEAL 1
9 .60604 SCREW, CAP 12
10 .81217 BRAKE 2
(See Vendor Chapter for Details)
-11 ..67150 KIT, SEAL 1
-12 ..67657 KIT, BEARING 1
-13 ..67650 KIT, SPRING 1
-14 ..67645 KIT, LINING 1
15 .60610 SCREW, CAP 4
16 .81216 MOTOR, DRIVE 2
-17 ..67357 KIT, SEAL 1
18 .65969 SCREW 4
19 .140293 ASSEMBLY, SERIES/PARALLEL VALVE 1
(See Sect. 3, Fig. 2 for Details)
20 .60343 SCREW, CAP 3
21 .63319 WASHER, LOCK 15
22 .80012-13 ELBOW, STRAIGHT THREAD 4
23 .80012-03 ELBOW, STRAIGHT THREAD 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




;@m Mark Industries :::Z - Ziigg;\GE ASSEMBLY s::‘r 3
NOTES PAGE 4
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .140237 ASSEMBLY, STEERING TIE ROD 1
25 ..140273 WELDMENT, STERING TIE ROD 1
26 ..140270 YOKE, ADJUSTING TIE ROD 1
27 ..60902 NUT, JaM 1
28 .65966 SCREW, SHOULDER 2
29 .140291 ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 3 & 3A for Details)
30 .61236 NUT, LOCK 2
31 .140089 ASSEMBLY, HUB 2
32 .63305 WASHER, LOCK 4
33 .140167 ASSEMBLY, WHEEL 2
34 ..140040 WHEEL 2
35 ..140317 VALVE 2
36 ..140165 TIRE 2
37 .65117 NUT, BALL 10
38 .140166 ASSEMBLY, FRONT AXLE WHEEL 2
39 ..140280 WHEEL, FRONT AXLE 2
40 ..140321 VALVE 2
41 ..140165 TIRE 2
42 .65945 NUT, CONICAL 18
43 .140438 COVER 1
44 .60353 SCREW, CAP 9
45 .63401 WASHER, FLAT 9
46 .63301 WASHER, LOCK 9
47 .63405 WASHER, FLAT 4
48 .141271 ASSEMBLY, SLEW DRIVE MOTOR/ROTATOR 1l
(See Sect. 3, Fig. 4 for Details)
REV. DASH (-) INDICATES THE 'TEM" IS NOT ILLUSTRATED




Mazk Industries TITLE CARRIAGE ASSEMBLY SECT. 3
MODEL 4 1XBDF FIG.
NOTES PAGE 5
UNITS
ITEM PART NUMBER DESCRIPTION PER

1234 ASSY
49 .60636 SCREW, CAP 18
50 .140329 ASSEMBLY, L.H. SPINDLE & YOKE 1
51 .+.2265 BUSHING 1
52 .140328 ASSEMBLY, R.H. SPINDLE & YOKE 1
53 «.2265 BUSHING 1
54 ..64935 BEARING, SLEEVE 1
55 .140338 PIN, KING 2
56 .60338 SCREW, CAP 4
57 .63302 WASHER, LOCK 4
58 .140759 SPACER (STEERING YOKE) 2
59 .65103 FITTING, GREASE 4
60 .65106 OIL, GEAR (90 WT.) 2
61 .140472 COVER, CARRIAGE PLATE BOTTOM 1
62 .60325 SCREW, CAP 8
63 .486-A BRACKET, TANK 2
64 .141333 SPACER, TURRET PLATE 1

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




TIMLE SERIES/PARALLEL VALVE ASSEMBLY SECTION 3
MODEL 4 1XRDF FIGURE 2
NOTES PAGE 1

11

(o o]
o

12

13 4 10

ITEM PART NUMBER DESCRIPTION Ulslfillgs

1234 ASSY

-1 140293 ASSEMBLY, SERIES/PARALLEL VALVE REF

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

2 .81220 VALVE, SERIES/PARALLEL 1
3 ..67221 VALVE, SOLENOCID 2
4 ...66913 COIL, 12 VOLT (DO1l) 1
5 ..67228 DIVIDER/COMBINER, FLOW 1
6 ..600023 VALVE, SHUTTLE 1
7 .80004-15 CONNECTOR, STRAIGHT THREAD 2
8 .80034-04 TEE, MALE BRANCH 1
9 .80012-13 ELBOW, STRAIGHT THREAD 2
10 .80004-13 CONNECTOR, STRAIGHT THREAD 2
11 .20357 VALVE, NEEDLE 1
12 .51903 ADAPTER, FEMALE PIPE 1
13 .80022-03 ELBOW, MALE PIPE 1

REV.



L TiME STEERING CYLINDER ASSEMBLY (SE)
W Maxk Industries

SECTION 3
MODEL 41 KBDF FIGURE 3
NOTES  BEFORE LATE 1989 PAGE 1

V//

N1

/l///////////r////er

//

NCTE 1: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140291 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 .140059 CYLINDER, STEERING (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66861 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 .80004-03 CONNECTOR, STRAIGHT THREAD 1
5 .80012-03 ELBOW, STRAIGHT THREAD 1

REV.



) M Industri TITLE STEERING CYL SECTION
K CYLINDER ASSEMBLY (TH) 3
—_ MODEL 4 1KBDF FIGURE 37
NOTES  AFTER LATE 1989 PAGE 1
2
4 * *
| \ / \ /
<7
4 ‘_C—W m
9y : O
\ Y
6 * 7 * *
NOTE 1: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEM POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140291 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 .140059 CYLINDER, STEERING (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..600033 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 ..68005 PIN, CLEVIS 2
5 ..68006 PIN, CLIP 4
6 .80004-03 CONNECTOR, STRAIGHT THREAD 1
7 .80012-03 ELBOW, STRAIGHT THREAD 1

REV.



TME SLEW DRIVE MOTOR/ROTATOR ASSEMBLY

MODEL 4 ]1KBDF

FFFFFF

NOTES

REV.




fm;m Mark Industries T’::ZL iiiZDzRIVE MOTOR/ROTATOR ASSEMBLY S::T 3
| NOTES PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 141271 ASSEMBLY, SLEW DRIVE MOTOR/ROTATOR REF
(See Sect. 3, Fig. 1 for NHA)
2 .141277 ASSEMBLY, WORM BOX 1
3 ..600117 SHAFT 1
4 ..600118 SET, SHIM 1
5 ..600121 CONE, BEARING 2
6 ..600122 CUP, BEARING 2
7 ..600120 SEAL, OUTBOARD 1
8 ..600119 SEAL, INBOARD 1
9 .23722 GEAR, RING 1
10 .62017 SCREW, CAP 2
11 .81362 MOTOR, HYDRAULIC 1
(See Vendor Chapter for Details)
-12 ..600123 KIT, SEAL 1
13 .62011 SCREW, CAP 2
14 .80001-11 CONNECTOR, MALE 2
15 .65781 PLUG, CAP 2
16 .63305 WASHER, LOCK 2
REV. DASH (-) INDICATES THE ‘ITEM' IS NOT ILLUSTRATED




TIMLE TURRET ASSEMBLY

MODEL 41KBDF

NOTES

SECTION
4

SECTION 4 CONTAINS:

FIG. NO. TITLE
1 TURRET ASSEMBLY
2 BOOM FUNCTION VALVE ASSEMBLY
3 ENGINE/PUMP ASSEMBLY
4 PROPORTIONAL DRIVE/STEER VALVE ASSEMBLY
5 COOLING SYSTEM ASSEMBLY
6 HYDRAULIC TANK ASSEMBLY
7 RISER LIFT CYLINDER ASSEMBLY (SE)
7A RISER LIFT CYLINDER ASSEMBLY (TH)
8 MASTER CYLINDER SUB-ASSEMBLY (SE)
8A MASTER CYLINDER ASSEMBLY (TH)

X

REV.




_ () Mazk Industries

TITLE TURRET ASSEMBLY SECTION 4
MODEL 41KBDF FIGURE 1
NOTES PAGE 1

REV.




_ {i) Mak Industries

TLE TURRET ASSEMBLY SECTION 4
MODEL 41KBDF FIGURE 1
NOTES PAGE 2

101

77

REV.







TITLE TURRET ASSEMBLY SECTION 4

MODEL 41KBDF FIGURE 1

NOTES PAGE 4

REV.



i TIMLE TURRET ASSEMBLY SECTION 4
x m Mark Industries pr—"
41KBDF FIGURE 1
NOTES PAGE 5
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. Wm Mark Industries

TIMLE TURRET ASSEMBLY SECTION 4
MODEL 41XBDF FIGURE 1
NOTES PAGE 6

REV.




™
i

Mark Industries TITLE TURRET ASSEMBLY SECT. 4
MODEL 41KBDF FIG.
NOTES PAGE 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 141093 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1 for NHA)
2 .140147 WELDMENT, TURRET PLATE 1
3 .141085 ASSEMBLY, RISER CYLINDER 1
4 ..141084 CYLINDER, RISER (TH) 1
-5 ...600185 KIT, SEAL (TH) 1
6 ...600062 BUSHING 4
7 ..60319 SCREW, CAP 3
8 ..63301 WASHER, LOCK 3
9 ..80004-08 CONNECTOR, STRAIGHT THREAD 2
10 ..81205 VALVE, HOLDING 1
11 .13226-0180 ASSEMBLY, BATTERY CABLE (1.5 FT) 1
12 .140829 ASSEMBLY, BOOM FUNCTION VALVE 1
(See Sect. 4, Fig. 2 for Details)
13 .140064 ASSEMBLY, ENGINE/PUMP 1
(See Sect. 4, Fig. 3 for Details)
14 .60325 SCREW, CAP 18
15 .60703 NUT, HEX 2
16 .140478 WELDMENT, MANIFOLD BRACKET 1
17 .65967 PIN, ROLL 4
18 .140571 BRACKET, RADIATOR 1
19 .70386-1440 CABLE 12 FT
20 .2912-1560 CABLE 13 FT
21 .140587 RADIATOR 1
22 .140292 ASSEMBLY, PROPORTIONAL DRIVE/STEER 1l
(See Sect. 4, Fig. 4 for Details)
23 .140806 ASSEMBLY, EMERGENCY PUMP 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




Mok Industries TITLE TURRET ASSEMBLY SECT. 4
MODEL 41KBDF FIG.
NOTES PAGE 8
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 ..81281 PUMP, EMERGENCY 1
-25 ...600031 KIT, SEAL 1
26 ..80008-04 ELBOW, MALE 1
27 ..80001-04 CONNECTOR, MALE 1
28 .140476 WELDMENT, BRACKET REGENERATIVE 1
29 .140313 ASSEMBLY, REGENERATIVE VALVE 1
30 ..81222 VALVE, REGENERATIVE 1
31 ...67360 VALVE, COUNTERBALANCE 1
32 «e.67361 VALVE, CHECK 1
33 ..80004-13 CONNECTOR, STRAIGHT THREAD 3
34 ..80030-06 TEE, SWIVEL NUT 1
35 .140857 ASSEMBLY, COOLING SYSTEM 1
(See Sect. 4, Fig. 5 for Details)
36 .70173 SWITCH, LIMIT 1
37 .21250 SENSOR, SLOPE 1
38 .4030 BATTERY (12 VOLT, 95 AMP) 1
39 .16288 CLAMP, HOSE 4
40 .20375 CLAMP, BATTERY 1
41 .141082 MACHINING, RISER 1
42 .140548 PIN, MASTER CYLINDER/RISER 1
43 .141113 PIN, ARM/CYLINDER 1
44 .65839 SPRING, EXTENSION 1
45 .65959 EYEBOLT 1
46 .140580 ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 6 for Details)
47 .140239 TANK, FUEL 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




Pl TITLE TUR SECT.
IIM E Mk Industries MODEL 4lK:§: e FiG. :
NOTES PAGE 9
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
48 ..81150 CAP, FILLER/BREATHER 1
49 ..65811 UNIT, SENDING 1
50 .140814 ASSEMBLY, RISER LIFT CYLINDER 1
(See Sect. 4, Fig. 7 & 7A for Details)
51 .140421 PIN, ARM/CYLINDER COLUMN . 1
52 .27095 TUBE 2
53 .141168 ASSEMBLY, RISER ARM/LOWER 2
54 ..141167 WELDMENT, RISER ARM/LOWER 2
55 ..140385 BUSHING, RISER 2
56 ..140386 BUSHING, COLUMN 2
57 .141092 ASSEMBLY, RISER ARM/UPPER (R.H.) 1
58 ..140385 BUSHING, RISER 1
59 ..140386 BUSHING, COLUMN 1
60 ..141090 WELDMENT, RISER ARM/UPPER (R.H.) 1
61 .141091 ASSEMBLY, RISER ARM/UPPER (L.H.) 1
62 ..140385 BUSHING, RISER 1
63 ..140386 BUSHING, COLUMN 1
64 ..141089 WELDMENT, RISER ARM/UPPER (L.H.) 1
65 .140423 PIN, ARM/COLUMN 4
66 .140422 PIN, ARM/RISER 2
67 .28174 TUBE 6
68 .140430 PIN, BOOM LIFT/RISER 1
69 .140947 ASSEMBLY, MASTER CYLINDER 1
(See Sect. 4, Fig. 8 & 8A for Details)
70 .160093 HOSE, BARB 1
71 .160092 HOSE, BARB 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED



pr TITLE TURRET A SECT.

mm Mark Industries MODEL 41KBDF E— Aa. i

NOTES PAGE 10

UNITS

TEM PART NUMBER DESCRIPTION PER

1234 ASSY
72 .60322 SCREW, CAP 5
73 .63402 WASHER, FLAT 35
74 .63302 WASHER, LOCK 7
75 .60320 SCREW, CAP 14
76 .63403 WASHER, FLAT 14
77 .63319 WASHER, LOCK 45
78 .70031 LEVER, SWITCH 1
79 .2806 RELIEF, STRAIN 2

80 .70384-1200 CABLE 10 FT

81 .2912-1200Q CABLE 10 FT
82 .70107 SWITCH, LIMIT 1
83 .60372 SCREW, CAP 8
84 .60331 SCREW, CAP 4
85 .60343 SCREW, CAP 5
86 .60329 SCREW, CAP 2
87 .60702 NUT, HEX 2
88 .61246 NUT (WITH NYLOCK) 2
89 .65108 BOLT, HOLD DOWN 2
90 .28175 TUBE 8
91 .63301 WASHER, LOCK 8
92 .60342 SCREW, CAP 6
93 .60614 SCREW, CAP 2
94 .61301 NUT, LOCK 2
95 .64216 PIN, ROLL 2
96 .62704 SCREW, MACHINE 4

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




TITLE TURRET ASSEMBLY SECT. 4

MODEL 4 1KBDF Aa.
NOTES PAGE 11
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
97 .61832 SCREW, CAP 2
98 .141114 PAD, BOOM REST i
99 .140553 HOSE, HYDRAULIC 2.5 FT
100 .55 CLAMP, HOSE 2
101 .65984 SCREW, CAP 7
102 .65103 FITTING, GREASE 6
103 .12000 VALVE, NEEDLE 1
104 .70148 ARM, LEVER SWITCH 1
105 .13226-0760 ASSEMBLY, BATTERY CABLE (6.3 FT) 1
106 .160332 ELBOW, STREET 2
107 .160329 FITTING, GREASE 2
108 .764 CLAMP, RUBBER 2
109 .28862 TUBE (31" LONG) 2

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



Y TIME BOOM FUNCTION VALVE ASSEMBLY SECTION 4

Mark Industries
m k MODEL 41KBDF FIGURE 2

NOTES PAGE 1
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g TITLE BOOM FUNCTION VALVE ASSEMBLY SECTION 4
_Wm Mark Industries —- e e
NOTES PAGE 2
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% Mark Industries TIME BOOM FUNCTION VALVE ASSEMBLY SECT. 4
MODEL 41KBDF FIG.,
NOTES PAGE 3
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140829 ASSEMBLY, BOOM FUNCTION VALVE REF
(See Sect. 4, Fig. 1 for NHA)

2 .81248 VALVE, BOOM FUNCTION 1
-3 ..600026 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
*4 ..68060 VALVE, RELIEF 1
*5 ..67218 VALVE, RELIEF 2
*6 ..68057 VALVE, RELIEF 2

7 ..66920 VALVE, SOLENOID 1
-8 ..66914 COIL, 12 VOLT (SMALL) 1

9 ..67338 VALVE, DIFFERENTIAL SENSING 1
10 ..600027 SOLENOID, PROPORTIONAL 1

-11 ...600111 COIL, 12 VvOLT (LARGE) 1
12 ..66674 VALVE, CHECK 3
13 ..66923 VALVE, SOLENOID 1o

-14 ...66914 COIL, 12 VOLT (SMALL) 1
15 .80004-08 CONNECTOR, STRAIGHT THREAD 3
16 .80004-12 CONNECTOR, STRAIGHT THREAD 1
17 .80012-12 ELBOW, STRAIGHT THREAD 1
18 .80012-15 ELBOW, STRAIGHT THREAD 1
19 .80004-11 CONNECTOR, STRAIGHT THREAD 1
20 .80012-03 ELBOW, STRAIGHT THREAD 1
21 .51903 ADAPTER, FEMALE PIPE 1
22 .80052-03 NIPPLE, PIPE 1

NOTE: PRIOR TO USE, RELIEF VALVES WITH
ASTERISK (*) MUST BE ADJUSTED TO THE
PRESSURE INDICATED ON THE SPECIFIC
MACHINE'S HYDRAULIC SCHEMATIC.
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




P TITLE BOOM FUNCTION VALVE ASSEMBLY SECT. 4
mmm Mark Industries

MODEL 4 1KBDF Fa.
NOTES PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 .2527 COUPLING, QUICK DISCONNECT 1
24 . 845 CAP, QUICK DISCONNECT 1
25 .80004-05 CONNECTOR, STRAIGHT THREAD 2
26 .80063-01 ADAPTER, FEMALE PIPE 2
27 .80022-04 ELBOW, MALE PIPE 2
28 .80001-04 CONNECTOR, MALE 2
29 .20357 VALVE, NEEDLE 2
30 .140765 CONNECTOR, MODIFIED

REV. DASH (-) INDICATES THE 'MEM' IS NOT ILLUSTRATED
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TITLE ENGINE/PUMP ASSEMBLY SECTION 4

_ ) Mk Industries

MODEL 41KBDF FIGURE 3
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) Mazk Industries TITLE ENGINE/PUMP ASSEMBLY SECT. 4
MODEL 4 1XBDF FIG.
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140064 ASSEMBLY, ENGINE/PUMP REF
(See Sect. 4, Fig. 1 for NHA)
2 .21049 ENGINE, NISSAN (A-15 GAS) 1
(See Vendor Chapter for Details)
-3 ..600040 KIT, TUNE-UP 1
-4 ..67334 FILTER, OIL 1
5 ..600047 ELEMENT, AIR FILTER 1
6 ..67468 THERMOSTAT 1
7 ..600041 GASKET, THERMOSTAT 1
8 ..67464 PUMP, WATER 1
-2 ..67456 SENDER, TEMPERATURE 1
10 ..160103 HOSE, UPPER RADIATOR 1
11 ..160104 HOSE, LOWER RADIATOR 1
12 ..160102 FAN, RADIATOR 1
13 ..67465 BELT, FAN 1
14 ..67457 BELT, GOVERNOR 1
15 ..67114 GOVERNOR, MECHANICAL 1
16 ..67442 SPRING, GOVERNOR 1
17 ..67460 CARBURETOR 1
-18 ...600049 KIT, CARBURETOR REBUILD 1
-19 ..66953 SOLENOID, CHOKE 1
20 ..67461 INSULATOR, CARBURETOR 1
21 ..600042 GASKET, VALVE COVER 1
22 ..67075 COIL, IGNITION 1
23 ..67120 RESISTOR, BALLAST 1
-24 ..67469 DISTRIBUTOR 1

REV.

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




m‘m Mazk Industries 1;:1 L jl:;;l;i/wmp ASSEMBLY ile:r 4
NOTES PAGE 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 ..67076 ALTERNATOR 1
-26 ..67079 REGULATOR, VOLTAGE Z
-27 ..67470 STARTER 1
-28 ..67082 DIPSTICK 1
-29 ..67453 PUMP, ELECTRIC FUEL 1
-30 ..67103 FLYWHEEL 1
-31 ...68063 GEAR, RING 1
-32 ..67436 SWITCH, OIL PRESSURE 1
-33 ..67083 KIT, DUAL FUEL 1
-34 ...16923 SWITCH, VACUUM SAFETY 1
-35 ....16919 KIT, VACUUM SAFETY SWITCH REPAIR 1
36 .81115 ASSEMBLY, DOUBLE GEAR PUMP 1
(See Vendor Chapter for Details)
-37 ..66869 KIT, SEAL 1
-38 ...600162 SEAL, SHAFT 1
39 .81197 TUBE, ELBOW 1
40 .65950 SCREW, CAP 2
41 .140242 COUPLING 1
42 .65949 SCREW, CAP 8
43 .140241 ADAPTER, PUMP 1
44 .60354 SCREW, CAP 8
45 .140507 ELBOW, PUMP I 1
-46 ..80012-15 ELBOW, STRAIGHT THREAD 1
47 .140508 ELBOW, PUMP II 1
-48 ..80012-13 ELBOW, STRAIGHT THREAD 1
49 .27329 TUBE 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED



Mark Industries TITLE ENGINE/PUMP ASSEMBLY SECT. 4
MODEL 4 1XKBDF Fia.
NOTES PAGE 5
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
50 .80001-04 CONNECTOR, MALE 1
51 .80022-04 ELBOW, MALE PIPE 1
52 .20356 VALVE, SHUTTLE 1
53 .80008-04 ELBOW, MALE 1
54 .20844 VALVE, SOLENOID 1
55 .60340 SCREW, CAP 2
56 .63301 WASHER, LOCK 6
57 .63701 NUT, HEX 6
58 .140578 ASSEMBLY, SHIFT CYLINDER 1
59 ..20719 CYLINDER, SHIFT 1
(See Vendor Chapter for Details)

-60 ...66793 KIT, SEAL 1
61 ..20789 CLEVIS, SHIFTING 1
62 ..80012-03 ELBOW, STRAIGHT THREAD 2
63 ..60901 NUT, JAM 1
64 ..37292 TUBE 1
65 .140319 MOUNT, (L.H.) REAR ENGINE 1
66 .63442 WASHER, LOCK 5
67 .65357 NUT, HEX 5
68 .65858 MOUNT, FRONT MOTOR 4
69 .63326 WASHER, LOCK 4
70 .60719 NUT, HEX 4
71 .80004-05 CONNECTOR, STRAIGHT THREAD 1
72 .140320 MOUNT, FRONT ENGINE 1
73 .65976 SCREW, CAP 8
74 .140318 MOUNT, (R.H.) REAR ENGINE 1

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




pic TITLE ENGINE/PUMP ASSEMBLY SECT.
W Mark Industrles MODEL 4lKBDF/ = AG. :
NOTES PAGE 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
75 .140556 MOUNT, FRONT ENGINE 1
76 .70209 SOLENOID, 12 vDC 1
77 .60342 SCREW, CAP 4
78 .63319 WASHER, LOCK 8
79 .80060-04 NUT 2
80 .80062-03 SLEEVE 2
81 .80012-05 ELBOW, STRAIGHT THREAD 2
82 .60341 SCREW, CAP 1
83 .63041 WASHER, FLAT 2
84 .61227 NUT, HEX WITH NYLOCK 2
85 .64108 PIN, CLEVIS 1
86 .64317 PIN, COTTER 1
87 .35715 TUBE 1
88 .140911 GUARD, ENGINE ALTERNATOR 1
89 .67061 SCREW, CAP 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TME PROPORTIONAL DRIVE/STEER VALVE ASSY SECTION 4
MODEL 4 1 KBDF FIGURE 4

NOTES PAGE 1
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N TME PROPORTIONAL DRIVE/STEER VALVE ASSY SECTION

_ ) Mak Industries

MODEL 4 ] KBDF FIGURE
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TITLE PROPORTIONAL DRIVE/STEER VALVE ASSEMBLY SECT. 4
Mazk Industries
MODEL 41KBDF FIG.
NOTES PAGE 3
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140292 ASSEMBLY, PROPORTIONAL DRIVE/STEER VALVE REF
(See Sect. 4, Fig. 1 for NHA)
2 .81219 PACKAGE, PROPORTIONAL DRIVE VALVE 1
-3 ..600025 KIT, SEAL (COMPLETE VALVE PACKAGE) 1l
4 ..67223 VALVE, 3 POSITION 4 WAY 1
5 ...66914 COIL, 12 VOLT (SMALL) 2
*6 ..68060 VALVE, RELIEF 1
*7 ..68057 VALVE, RELIEF 1
8 ..67229 REGULATOR, FLOW 1
9 ..600024 VAILVE, DIFFERENTIAL SENSING 1
10 ..67345 VALVE, PROPORTIONAL SOLENOID 1
11 ...600111 COIL, 12 VOLT (LARGE) 1
12 ..67221 VALVE, SOLENOID 2
13 ...66913 COIL, 12 VOLT (MEDIUM) 1
14 ..600023 VALVE, SHUTTLE 1l
15 ..66920 VALVE, SOLENOID 1
16 ...66914 COIL, 12 VOLT (SMALL) 1
17 .80004-18 CONNECTOR, STRAIGHT THREAD 1
18 .80004-~-15 CONNECTOR, STRAIGHT THREAD 3
19 .80012-03 ELBOW, STRAIGHT THREAD 2
20 .51903 ADAPTER, FEMALE PIPE 1
21 .80022-03 ELBOW, MALE PIPE 1
22 .2527 COUPLING, QUICK DISCONNECT 1
23 .845 CAP, QUICK DISCONNECT 1
NOTE: PRIOR TO USE, RELIEF VALVES WITH
ASTERISK (*) MUST BE ADJUSTED TO THE
PRESSURE INDICATED ON THE SPECIFIC
MACHINE'S HYDRAULIC SCHEMATIC.

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



Y TILE COOLING SYSTEM ASSEMBLY SECTION ¢4
. Wm Mark Industries — +1xoor y——
NOTES PAGE 1
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"
Wm Mazk Industries ::i ,_ Zii; ;zc SYSTEM ASSEMBLY s::r 4
NOTES PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 140857 ASSEMBLY, COOLING SYSTEM REF
(See Sect. 4, Fig. 1 for NHA)
2 | .l40847 SHROUD, RADIATOR 1
3 | .140884 BRACKET, FUEL PUMP MOUNTING 1
4 | .764 CLAMP, RUBBER 2
5 |.61725 SCREW, SELF-TAP 2
6 | .160105 SYSTEM, COOLANT RECOVERY 1
7 |.60309 SCREW, CAP 4
g8 | .60701 NUT, HEX 4
9 |.63301 WASHER, LOCK 4
10 | .160146 HOSE, FUEL (5/16 I.D.) 6.75 FT
11 | .161-a CLAMP, HOSE 8
12 | .160061 FILTER, FUEL (WITH BYPASS) 1
13 | .30355 CLAMP, CUSHIONED 1
14 | .160059 NIPPLE, BRASS HOSE 1
15 | .160149 HOSE, FUEL (% I.D.) 5 FT
16 | .160147 HOSE, FUEL (5/16 I.D.) 3.3 FT
17 | .160148 HOSE, FUEL (5/16 I.D.) 1 FT
18 | 67453 PUMP, FUEL REF
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED



. Wm Mazk Industries

TITLE HYDRAULIC TANK ASSEMBLY SECTION 4
MODEL 41KBDF FIGURE 6
NOTES PAGE 1

REV.




TITLE HYDRAULIC TANK ASSEMBLY SECT. 4

MODEL 41KBDF FIG.
NOTES PAGE 2
ITEM PART NUMBER DESCRIPTION UFE\:EI;S
1234 ASSY
-1 140580 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 1 for NHA)

-2 .140125 SUB-ASSEMBLY, HYDRAULIC TANK 1
3 ..140087 TANK, HYDRAULIC 1
4 ..140126 COVER, HYDRAULIC TANK 1
5 ..140127 GASKET, HYDRAULIC TANK COVER 1
6 ..3005 ASSEMBLY, BREATHER CAP 1
7 ..80021-03 ELBOW, STREET 1
8 ..65213 CAP, BREATHER 1
9 ..81184 GAUGE, FLUID LEVEL 1

10 ..16553 NIPPLE 1

11 ..81183 STRAINER, SUCTION 1

12 ..60342 SCREW, CAP 12

13 ..3027 PLUG, MAGNETIC DRAIN 1

14 .16552 NIPPLE 1

15 .21241 FILTER, RETURN LINE 1

16 ..21245 ELEMENT, (REPLACEMENT) FILTER 1

17 .53801 REDUCER, PIPE 1

18 .80040-18 TEE, MALE 1

19 .80001-21 CONNECTOR, MALE 1

20 .65972 REDUCER, PIPE THREAD 1

21 .80008-18 ELBOW, MALE 1

22 .52307 ELBOW, STREET 1

23 .65803 NIPPLE 1

24 .65837 VALVE, BUTTERFLY 1

25 .65831 NIPPLE, COMBINATION 1

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



TITLE HYDRAULIC TANK ASSEMBLY SECT. 4

MODEL 41KBDF FIG.
NOTES PAGE 3
UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .80008-10 ELBOW, MALE 1
27 .80008-11 ELBOW, MALE 1
28 SCREW, SELF-TAPPING 2

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



_Wm Mark Industries

TME RISER LIFT CYLINDER ASSEMBLY (SE) SECTION 4
MODEL 4 1KBDF FIGURE 7
NOTES UNTIL MID 1989 PAGE 1
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NOTE 1l: DUE TO ONGOING VENDOK/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140814 ASSEMBLY, RISER LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .140813 CYLINDER, RISER LIFT (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
3 .66882 BUSHING 4
-4 ..67230 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
5 .60319 SCREW, CAP 3
6 .63301 WASHER, LOCK 3
7 .80004-08 CONNECTOR, STRAIGHT THREAD 2
8 .81205 VALVE, HOLDING 1

REV.




o . TTLE RISER LIFT CYLINDER ASSEMBLY (TH SECTION 4
Mark Industries )
— MODEL 4 ]1KBDF FIGURE 72
NOTES gINCE MID 1989 PAGE 1
3 * * ok * * * * 3
\ | o N,/
Al 1 I ) -
I/ “
8 2
7 K
5
b——TOT O
NOTE 1l: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140814 ASSEMBLY, RISER LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .140813 CYLINDER, RISER LIFT (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
3 ..600062 BUSHING 4
-4 ..600059 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
5 .60319 SCREW, CAP 3
6 .63301 WASHER, LOCK 3
7 .80004-08 CONNECTOR, STRAIGHT THREAD 2
8 .81205 VALVE, HOLDING 1

REV.




. TIMLE MASTER CYLINDER SUB-ASSEMBLY (SE) SECTION 4
i m Mark Industries
1 MODEL 41KBDF FIGURE 8
NOTES UNTIL LATE 1989 PAGE 1
L
\g * * *
| * * x *
4 < / 4
S S N N N N N N Y Y;
//-:\\\
. L \ - .
NOTE 1l: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THEE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140062 SUB-ASSEMBLY, MASTER CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .140094 CYLINDER, MASTER (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..67130 KIT, SEAL 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
4 ..67191 BUSHING 1
5 .80036-03 TEE, STRAIGHT THREAD 2

REV.




N TITLE MASTER CYLINDER ASSEMBLY (TH SECTION 4
Mark Industries (TH)
— MODEL 41KBDF FIGURE 8A
NOTES SINCE LATE 1989 PAGE 1
5
* * *
| * * 2 * C ok * *
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// \\\; g
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y
NOTE 1l: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140947 ASSEMBLY, MASTER CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .140896 CYLINDER, MASTER (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
3 ..67999 BUSHING 4
-4 ..67997 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
5 .80036-03 TEE, STRAIGHT THREAD 2

REV.



Mark Industries

TILE BOOM ASSEMBLY

MODEL 41KBDF
NOTES

SECTION
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TmE FINAL BOOM ASSEMBLY SECTION 5

MODEL 41KBDF FIGURE 1
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\*

i

Mexk Industries | FINAL BOOM ASSEMBLY sect. 5
MODEL 41KBDF RG.

NOTES PAGE 3

UNITS

TEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 | 140122 ASSEMBLY, FINAL BOOM REF

(See Sect. 2, Fig. 1 for NHA)
2 .140120 ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 2 for Details)
3 .140029 MACHINING, OUTER BOOM 1
4 ..140031 WELDMENT, OUTER BOOM 1
5 ..140121 BUSHING 2
6 .140396 PAD, WEAR (OUTER BOOM BOTTOM) 1
7 .61821 SCREW, CAP 4
8 .63319 WASHER, LOCK 4
9 .60703 NUT, HEX 4
10 .62210 SCREW, SET 6
11 .60901 NUT, JAM 6
12 .140402 PLATE, SIDE COVER 2
13 .27258 STRIP 2
14 .140403 PAD, WEAR (SIDE) 2
15 .140405 PAD, WEAR (TOP) 1
16 .27259 STRIP 1
17 .63302 WASHER, LOCK 12
18 .60338 SCREW, CAP 12
19 .140406 PLATE, TOP COVER 1
20 .140399 WELDMENT, POWER TRACK BRACKET 1
21 ..140400 SPACER, TUBE 1
22 ..140784 TUBE, MOUNTING 1
23 ..140340 BRACKET, POWER TRACK 1
24 .140429 PIN, EXTENSION CYLINDER (CAP END) 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




=

TITLE SECT.
Mazk Industries . iix; BOOM ASSEMBLY = 5
NOTES PAGE 4
UNITS
MEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .60367 SCREW, CAP 4
26 .23875 BRACKET, STATIONARY (MALE) 1
27 .60429 SCREW, CAP 3
28 .61322 NUT, LOCK 3
29 .63429 WASHER, FLAT 3
30 .140347 SUPPORT, POWER TRACK 1
31 | .60353 SCREW, CAP 2
32 | .63433 WASHER, FLAT 4
33 .60711 NUT, LOCK 2
34 .23874 BRACKET, MOVABLE (FEMALE) 1
35 | .23824 TRACK, POWER 45
36 .60422 SCREW, CAP 2
37 .140201 GUIDE, POWER TRACK 1
38 .61729 SCREW, MACHINE 4
39 .63313 WASHER, LOCK 4
40 .62229 SCREW, SET 2
41 | .70528 CABLE, CONDUCTOR (65 FT) 1
42 .2568 HOSE, HYDRAULIC (50 FT) 2
43 .65867 CLAMP 3
REV. DASH (-) INDICATES THE 'TEM' 1S NOT ILLUSTRATED




__ i) Mk Industries

TITLE INNER BOOM ASSEMBLY SECTION 5
MODEL 41KBDF FIGURE 2
NOTES PAGE 1

REV.




_m Mark Industries

INNER BOOM ASSEMBLY

SECTION

5

MODEL 41KBDF FIGURE 2
NOTES PAGE 2
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B TmE INNER BOOM ASSEMBLY
m Mark Industries MODEL 41KBDF j: |
NOTES PAGE 3
TEM PART NUMBER DESCRIPTION U;JEI;S
1234 ASSY
-1 140120 ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 .140124 MACHINING, INNER BOOM 1
3 .140055 ASSEMBLY, EXTENSION CYLINDER 1
4 ..140054 CYLINDER, EXTENSION 1
(See Sect. 5, Fig. 3 for Details)
5 ..81205 VALVE, HOLDING 1
6 ..60319 SCREW, CAP 3
7 ..63301 WASHER, LOCK 3
8 ..80004-11 CONNECTOR, STRAIGHT THREAD 2
9 .140946 SUB-ASSEMBLY, SLAVE CYLINDER 1
10 ..140890 CYLINDER, SLAVE (TH) 1l
11 ...67999 BUSHING 4
-12 ...67997 KIT, SEAL 1
13 ..80004-03 CONNECTOR, STRAIGHT THREAD 2
14 ..81205 VALVE, HOLDING 1
15 ..60319 SCREW, CAP 3
16 ..63301 WASHER, LOCK 3
17 ..140058-6 ASSEMBLY, TUBE 2
18 ..65111 STRAP 1
19 ..80042-03 CONNECTOR, UNION 2
20 .140424 PIN, EXTENSION CYLINDER (ROD END) 1
21 .140415 PIN, SLAVE CYLINDER (CAP END) 1
22 .140393 PAD, WEAR (INNER BOCM TOP) 1
23 .140397 PAD, WEAR (INNER BOOM BOTTOM) 1
24 .140395 PAD, WEAR (EXTENSION CYLINDER) 2
REV. DASH (-) INDICATES THE 'TEM" IS NOT ILLUSTRATED
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TITLE INNER BOOM ASSEMBLY . 5
Mark Industries SET
MODEL 41KBDF G
NOTES PAGE 4
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .62239 SCREW, SET 2
26 .62235 SCREW, SET 2
27 .61829 SCREW, CAP 4
28 .61824 SCREW, CAP 4
29 .61318 NUT, LOCK 4
30 .63403 WASHER, FLAT 4

REV.

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




TITLE EXTENSION CYLINDER (SE) SECTION 5
@ Mark Industries
— MODEL 41KBDF FIGURE 3
NOTES BEFORE LATE 1989 PAGE 1
* * % * * k] * %*
3 -4 7/ ] 9&\ ?
- - 7 :
L 1IN NLP N N\ ] \)S\i\?
NN
+ / - +
11
NOTE 1l: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140054 CYLINDER, EXTENSION (SE) REF
(See Sect. 5, Fig. 2 for NHA)
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-2 .67186 KIT, SEAL 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
3 .67180 BUSHING 4

REV.




TITLE EXTENSION CYLINDER (GB) SECTION 5
MODEL 4 1KBDF FIGURE 37
NOTES AFTER LATE 1989 PAGE 1

~
Ky ]
(7N =
I/ il
NOTE 1: DUE TO ONGOING VENDOR/MFG. REVISIONS,
WHEN POSSIBLE, PROVIDE ALL NUMBERS
FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140054 CYLINDER, EXTENSION (GB) REF
(See Sect. 5, Fig. 2 for NHA)
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAI ORDER BASIS.
-2 .600084 KIT, SEAL 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN
WITH AN ASTERISK (*).
3 .67180 BUSHING 4
4 .600160 SPACER, PINEYE (BARREL END) 1
5 .600103 SPACER, PINEYE (ROD END) 1

REV.




TITLE
Mark Industries " i;ggzs SECTION
NOTES 6
SECTION 6 CONTAINS:
FIG. NO. TITLE PART NO.
1 LIFTING LUGS 140021
2 POWERED PLATFORM ROTATOR 140853
3 MONOFILLED TIRES 140659
4 ALL MOTION ALARM 140660
5 TRAVEL WARNING HORN 140657
6 ROTATING AMBER BEACON 140866
7 SPARK ARRESTOR MUFFLER 140666
8 ALL FUNCTION AUXILIARY POWER 140676

REV.



o TITLE LIFTING LUGS SECTION ¢
. W Mark Industries — ixmon —
NOTES PAGE 1
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140021 LUGS, LIFTING REF
2 .140644 WELDMENT, LIFTING LUG 2
3 .21759 LUG, LIFTING (BASE) 2
4 .181501 DECAL, CAUTION LIFTING LUGS 4

REV.




—ﬁm Mark Industries

TITLE POWERED PLATFORM ROTATOR SECTION 6
MODEL 41KXBDF FIGURE 2
NOTES UNTIL MARCH 1990 PAGE 1

/ ASS’Y. BOOM FUNCTION VALVE

BOOM FUNCTION VALVE
MODIFICATION

6 16 17 10

O wN
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INSTALLATION

REV.




Mark Industries TITLE POWERED PLATFORM ROTATOR SECT. 6
MODEL 4 1KBDF FIG.
NOTES UNTIL MARCH 1990 PAGE 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140853 ROTATOR, POWERED PLATFORM REF
2 .141136 SUB-ASSEMBLY, HYDRAULIC POWERED ROTATOR 1
3 ..24919 ROTATOR, MANUAL 1
(See Sect. 2, Fig. 6 for Details)
4 ..140818 ADAPTER, MOTOR 1
5 ..62017 SCREW, CAP 4
6 .81274 MOTOR, HYDRAULIC 1
(See Vendor Chapter for Details)
-7 ..67688 KIT, SEAL 1
-8 ..67690 SHAFT, COUPLING 1
-9 ..67698 LINK, DRIVE 1
10 .140819 COUPLING, SHAFT 1
11 .81239 VALVE (WITH CROSSOVER RELIEF) 1
(See Vendor Chapter for Details)
12 ..16953 COIL, 12 vDC 2
-13 ..67825 KIT, SEAL (UP TO 3 BANK VALVE) 1
14 .80008-05 ELBOW, MALE 2
15 .80048-02 PLUG, HOLLOW HEX 2
16 .60308 SCREW, CAP 2
17 .63305 WASHER, LOCK 2
18 .60325 SCREW, CAP 2
19 .62319 WASHER, LOCK 2
20 .80012-05 ELBOW, STRAIGHT THREAD 2
21 .80004-08 CONNECTOR, STRAIGHT THREAD 3
22 .80012-08 ELBOW, STRAIGHT THREAD 1
23 .13232-04-7920 | ASSEMBLY, HOSE 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE POWERED PLATFORM ROTATOR SECT. 6

(|} _Mark Industries

MODEL 41KBDF FIG.
NOTES UNTIL MARCH 1990 PAGE 3
UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .13213-06-0710 | ASSEMBLY, HOSE 1
25 .13212-06~0710 | ASSEMBLY, HOSE 1

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




m TIMLE MONOFILLED TIRES SECTION ¢
Wm Mark Industries
— MODEL 41KBDF FIGURE 3
NOTES PAGE 1
2
4
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140659 TIRES, MONOFILLED (IN LIEU OF STANDARD) REF
2 .141137 ASSEMBLY, MONOFILLED WHEEL (REAR AXLE) 2
3 .141138 ASSEMBLY, MONOFILLED FRONT WHEEL 2
4 .22175 DECAL, CAUTION MONOFILLED TIRES ONLY 4

NOTE: DUE TO THEIR CRITICAL EFFECT ON
INSURING MACHINE STABILITY, MONO-
FILLED TIRES CAN ONLY BE PURCHASED
AS THE COMPLETE TIRE/WHEEL ASSEMBLY.

REV.




~ TITLE ALL MOTION ALARM SECTION
| m Mazk Industries 6
R MODEL 41KBDF FIGURE 4
NOTES PAGE 1
ILLUSTRATION NOT AVAILABLE
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140660 ALARM, ALL MOTION 1
-2 .70053 HORN, WARNING 1
-3 .60312 SCREW, CAP 2
~4 .63301 WASHER, LOCK 2
-5 .60701 NUT, HEX 2
-6 .4045 DIODE (6 aMP, 200 VOLT) 2

REV.



e TIME TRAVEL WARNING HORN SECTION ¢
| Mark Industries
—_ MODEL 41KBDF FIGURE 5
NOTES PAGE 1
i
1
|
ILLUSTRATION NOT AVAILABLE f
{
UNITS
[TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140657 HORN, TRAVEL WARNING 1
-2 .70053 HORN, WARNING 2
-3 .60312 SCREW, CAP 2
-4 .63301 WASHER, LOCK 2
-5 .60701 NUT, HEX 2

REV.



L)

_ {i) Maxk Industries

TIMLE ROTATING AMBER BEACON

SECTION

6

MODEL 41KBDF

FIGURE

6

NOTES

PAGE

1

QUTER BOOM

CONNECT TO ITEM 4

UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140866 BEACON, ROTATING AMBER REF
2 .20863 BEACON, ROTATING 1
3 .140865 WELDMENT, MOUNTING BRACKET 1
4 .2768 CABLE (18 AWG) 20 FT
5 .764 CLAMP, RUBBER 6
6 .63657 RIVET, POP 6

REV.




e M tust TITLE SPARK ARRESTOR MUFFLER SECTION ¢
—-W kIn les MODEL 41KBDF FIGURE 7
NOTES PAGE 1
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TITLE SPARK ARRESTOR MUFFLER SECT. 6

Mark Industries
MODEL 4 1KBDF FIG.
NOTES PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 140666 MUFFLER, SPARK ARRESTOR (NISSAN) REF
2 .140810 WELDMENT, SPARK ARRESTOR 1
3 ..23546 ELBOW, MODIFIED MUFFLER 1
4 ..160106 MUFFLER, SPARK ARRESTOR 1
5 .140812 WELDMENT, BRACKET MUFFLER 1
6 ..140811 BRACKET, MUFFLER 1
7 ..140392 BRACKET, MUFFLER 1
8 .140817 WELDMENT, EXHAUST TUBE 1
9 ..140816 TUBE, EXHAUST 1
10 ..65987 FEKRULE, EXHAUST TUBE 1
11 ..65988 FLANGE, EXHAUST 1
12 .21288 CAP, MUFFLER RAIN 1
13 .16230 CLAMP, MUFFLER 1
14 .60312 SCREW, CAP 2
15 .63301 WASHER, LOCK 2
16 .60701 NUT, HEX 2

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



TITLE ALL FUNCTION AUXILIARY POWER SECTION g

. mmm Mark Industries

MODEL 41KBDF FIGURE 8

NOTES TYPICAL PAGE 1
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e TITLE ALL FUNCTION AUXILIARY POWER SECTION ¢
Mark Industries

—] MODEL 41KBDF FIGURE 8

NOTES TYPICAL PAGE 2
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Mark Industries TITLE ALL FUNCTION AUXILIARY POWER SECT. 6

MODEL 41KBDF FIG. 8

NOTES TYPICAL PAGE 3

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 140676 POWER, ALL FUNCTION AUXILIARY REF
2 .21229 PUMP, EMERGENCY z
-3 ..66858 KIT, SEAL (WEB) 1
4 .70458 BATTERY, 12 VOLT 1
5 .160116 TERMINAL, BATTERY 2
6 .13226-0130 ASSEMBLY, BATTERY CARBRLE 1
7 .13226-0550 ASSEMBLY, ELECTRICAL CABLE 1
8 .160125 ROD, THREADED 2
9 .61615 NUT, WING 2
10 .63302 WASHER, LOCK 10
11 .63402 WASHER, FLAT 6
12 .140861 SUPPORT, EMERGENCY PUMP 1
13 .60338 SCREW, CAP 8
14 .60702 NUT, HEX 4
15 .70037 SWITCH, TOGGLE 1

16 .2990 WIRE, WHITE (18 AWG) 20 FT
17 .117-C RING, CONNECTOR 12
13 .70303 SWITCH, GUARD 2
19 .182702 DECAL, EMERGENCY PUMP SWITCH 2
20 .140856 WELDMENT, SUCTION 1
21 .80008-12 ELBOW, MALE 1
22 .81189 VALVE, IN-LINE CHECK 2
23 .80037-14 TEE, MALE 1
24 .80001-14 CONNECTOR, MALE 1
25 .80037-16 TEE, MALE 1

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




TITLE ALL FUNCTION AUXILIARY POWER SECT. 6

MODEL 41KBDF FIG.

NOTES TYPICAL PAGE 4

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .80001-16 CONNECTOR, MALE 1
27 .80056-06 REDUCER, TUBE END 1
28 .13212-10-0110 | ASSEMBLY, HOSE 1
29 .13210-10-0400 | ASSEMBLY, HOSE 1
30 .13213-08-0104 | ASSEMBLY, HOSE 1
31 .13210-08-0380 | ASSEMBLY, HOSE 1
32 .13213-08-065 | ASSEMBLY, HOSE 1
33 .70209 SOLENOID, 12 VvDC 1
34 .60342 SCREW, CAP 2
35 .63401 WASHER, FLAT 2
36 .63301 WASHER, LOCK 2
37 .20482 SWITCH, TOGGLE 2

38 .2991 WIRE, WHITE (12 AWG) 10 FT

39 .70008 WIRE, YELLOW WITH GREEN (16 AWG) 10 FT
40 .13213-08-0620 | ASSEMBLY, HOSE 1
41 .13213-08-0420 | ASSEMBLY, HOSE 1
42 .13213-08-0300 | ASSEMBLY, HOSE 1
43 .13226-0350 ASSEMBLY, ELECTRICAL CABLE 1
44 .13226-0720 ASSEMBLY, ELECTRICAL CABLE 1
45 .80001-15 CONNECTOR, MALE 1
46 .80004-12 CONNECTOR, STRAIGHT THREAD 2

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



m
m]ﬂi Mark Industries TITLE VENDOR CHAPTER
j MODEL 4 1KBDF
SECTION DESCRIPTION PART NO.
1 FAIRFIELD TORQUE-HUB FINAL DRIVES 81218
2 MICO MULTIPLE DISC BRAKE 81217
3 EATON HYDRAULIC MOTOR 81362
4 NISSAN ENGINE 21049
5 EATCN DOUBLE GEAR PUMP 81115
6 EATON SHIFT CYLINDER 20719
7 TRW TORQMOTOR 81274

REV.



TITL VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 1
TE P/N 81218 PAGE. 1

Torque-Hub Final Drives
Service Manual




TITLE VENDOR CHAPTER

Mark Industiries VENDOR
MODEL 41XBDF SECTION 7
NOTES P/N 81218 PAGE. 2

Introduction

This Service Manual is a step-by-step
guide designed for the customer or shop
mechanic who is servicing or repairing a
particular modei of Torque-Hub Final
Drive. (The model covered by this copy of
the Manual is specified on the Manual
cover.)

Included are —

1. assembly and exploded view drawings

2. disassembly procedure

3. main assembly procedure (assuming

all sub-assembilies to be intact)

4. sub-assembly procedures.
At the time of printing, this Manual was
compiete for the specific Torque-Hub
model designated. However, Fairfield
Manufacturing Co., Inc., reserves the right
to update and improve its products at any
time. All specifications and procedures
are therefore subject to change without
notice.

Safety

Standard safety practices should be
followed during the disassembly and
assembly procedures described. Safety
glasses and safety shoes should be worn;
heavy, heat resistant gloves should be
used when heated components are
handled. Be especiaily alert when you
see a caution symbol (/\). This symbol
indicates that a particuilar operation could
cause personal injury if not performed
properly or if certain safety procedures are
not followed.

REV.




5 TITLE VENDOR CHAPTER
Mark Industries VENDOR
MODEL 41XBDF SECTION 7
NOTES P/N 81218 PAGE. 3

5. Place Bearing Cone #JM205149 over
end of Spindle and into Bearing cup.

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

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

/\ Eye protection should be worn
during Retaining Ring instailation.

8. Place Internai Gear onto end of
Spindie.

‘1 9. Place Input Shaft Assembly into
~ Spindie bore with unsplined end facing
out.

!

*2ar Assemory




ﬁm Mark Industriesl-" VENDOR CHAPTER VENDOR

MODEL 41KBDF SECTION 7

NOTES P/N 81218 PAGE. 4

W1A-W1B
Disassembly Procedurs

1. Loosen all 16 Cover Bolits and drain 10.To remove the Cluster Gears from the

the oil from the unit. Carrier, drive the anti-roll pin into the
Planet Shaft of the Cluster Gear. After

2. Remove the 16 Cover Bolts and lift off the Planet Shaft is removed the roll pin
the Cover Sub-Assembly. Discard the should be driven out of the Planet Shaft.
‘O’ ring Seal from the Cover
counterbore. WARNING: When rebuilding the unit, the

‘O’ rings and Retaining Rings shouid
3. Lift out the Carrier Sub-Assembly and always be repiaced.

the top Thrust Washer. The Thrust
Washer may stick inside the Cover.

4. Pry the Ring Gear loose and remove it.
Discard the ‘O’ ring Seal from the Hub
counterbore.

5. Remove the Input Shaft, input Gear,
and the Thrust Spacers that are on the
Input Shaft.

6. Lift out the internal Gear and Thrust
Washer. The Thrust Washer may stick
to the bottom of the Carrier.

7. Remove the Retaining Ring from the
Spindle and discard; then lift the hub
off the Spindle.

8. The inside Bearing Cone and the
Bearing Shim can now be removed.

9. The Seal can be pried out of the Hub
with a screw driver or pry bar. This
will also allow the outside Bearing to
be removed.

Note: !f bearing replacement is
necessary, the Bearing Cups can
be removed with a “‘slide
hammer puller”’ or driven out
with a punch.

REV.




TITLE VENDOR CHAP

Mark Industries TER VENDOR
MODEL 41KBDF SECTION 3
NOTES P/N 81218 PAGE. 5

Main Assembly Procedure

1. Using an arbor type press if availabie,
press Bearing Cups with large inside
diameters facing out, into Hub
counterbores. Cup #JLMB506810 will
go into small end of Hub, and Cup
#JM205110 will go into large end of
Hub. If Studs are being used, they can
be pressed in at this time. Solid
support must be used in this operation.

2. Place Bearing cone #JLM506849 into
Bearing Cup in small end of Hub.

3. Press Seal into Hub counterbore with
flat metal side facing in. Use a fiat
object to assure that Seal is pressed
evenly and is flush with Hub face.

4. Lower Hub onto Spindle with large
open end up.




TITLE VENDOR CHAPTER VENDOR

Mark Industries

MODEL 41KBDF SECTION 1

NOTES P/N 81218 PAGE. 6

5. Place Bearing Cone #JM205148 over
end of Spindle and into Bearing cup.

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

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

/\ Eye protection should be worn
during Retaining Ring installation.

8. Place internal Gear onto end of
Spindle.

9. Place Input Shaft Assembly into
Spindle bore with unsplined end facing
out.

PPAC AsSHemDy

REV.



TITLE VENDOR CHAPTER VENDOR
Mark Industries

MODEL 41KBDF SECTION 1

NOTES P/N 81218 PAGE. 7

10.Place narrow Thrust Spacer over Input
Shaft with counterbore side facing
Spindle.

11.Place 'O’ Ring into Hub counterbore.
Use petroleum jelly or grease to hold
‘O’ Ring in place. Slight stretching of
the ‘O’ Ring may be necessary to
insure proper seating.

12.Place Carrier Assembly on a flat
surface with the large gears up and
positioned as shown. Find the punch
marked tooth on each large gear and
locate at 12 o’clock (straight-up) from
each planet pin. Marked tooth will be
located just under the Carrier on
upper two gears.

position
punchmarks
at 12 o'clock

13.With shouider side of Ring Gear facing
down, place Ring Gear over (into mesh
with) large gears. Be sure that punch
marks remain in correct location
during Ring Gear installation.

14.Turn over Carrier Assembly and Ring
Gear while keeping gears in mesh.
Place Thrust Washer into Carrier
counterbore. Use petroleum jelly or
grease to hold washer in place.

Man Assemoty

REVY



TITLE VENDOR CHAPTER VENDOR

MODEL 41XBDF SECTION

1

NOTES P/N 81218 PAGE.

8

15. While holding Ring Gear, Input Gear and
Cluster Gears in mesh, place small side of
Cluster Gears into mesh with the internal
Gear. On the Ring Gear locate the hoie
marked X'’ over one of the counterbored
holes in Hub. Mark these holes on
outside diameter for iater use.

Note: If gears do not mesh easily or Carrier Assembly does not rotate freely, then remove
the Carrier and Ring Gear and check the Cluster Gear timing.

16. Place Thrust Washer into Carrier
counterbore.

17. The Input Gear is now installed into the
carrier meshing with the large diameter
cluster gear. The counterbore in the bore
of the Input Gear must be to the inside of
this assembily.

Main Assembdty
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Mark Industries

TIMLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION
NOTES P/N 81218 PAGE. 9

19.Place 'O’ Ring into Cover Assembiy
counterbore. Use petroleum jelly or
grease to hold ‘O’ Ring in place.

20.Place Cover Assembly over Ring Gear
with oil level check plug in Cover
located approximately 90° from oil fill
plug in Hub.

21.Locate four Shoulder Bolts with flat
washers, 90° apart into counterbored
holes in Hub marked in step 16.
Torque Shouider Bolts to 23-27 ft. Ibs.

22.Use standard grade 8-5/16-18x2%
bolts with fiat washers in remaining
holes. Torque to 23-27 ft. Ibs.

23.Place Coupling into Spindle and onto
Input Shaft.

This completes the Torque-Hub
Assembly. The unit must be filled one-
half full of EP90 lubricant before
operation.

Mam Assamoly




TITLE VEN HAP

Mark Industries DOR CHAPTER VENDOR
MODEL 41KBDF SECTION 71
NOTES P/N 81218 PAGE. 19

Assembly Procedure
For Sub-Assemblies
Input Shaft Sub-Assembly

o 1. Place Washer, Spring and Washer, in
G that order, onto Input Shaft.

2. Install Retaining Ring into Input Shaft
groove to secure Spacers and Spring to
shaft.

AEye protection should be worn
during Retaining Ring installation.

o -y




Mark Industries

TITLE VENDOR CHAPTER VENDOR

MODEL 41KBDF SECTION 7

NOTES P/N 81218 PAGE. 11

Carrier Sub-Assembly

1. Apply a coat of grease or petroteum
jelly to Cluster Gear bore.

2. Place sixteen Needle Rollers into
Cluster Gear bore.

3. Place Spacer washer into opposite side
of Cluster Gear and against Needle
Rollers.

4. Place second set of sixteen Needle
Rollers into Cluster Gear.

Pp——




TITLE VENDOR CHAPTER VENDOR

Mark Industries

MODEL 41KBDF SECTION 7

NOTES P/N 81218 PAGE. 12

5. Apply grease or petroieum jelly to the
tang side of two Thrust Washers. Place
Thrust Washers against bosses in
Carrier with washer tang fitting into
slot in Carrier outside diameter.

Note: Some old style Carriers wiil not
have slots and tangs shoulid be
located inside boss relief.

6. While keeping Thrust Washers in
place, slide Cluster Gear into Carrier
with the larger gear on the side with
the small pin hole.

7. Line up Cluster Gear and thrust
Washers with hole in Carrier and slide
. Planet Shaft through. Line up
chamfered side of hole in Planet Shaft
with pin hole in Carrier.

8. Drive Anti-Roll Pin flush into Carrier
hole, thereby locking Planet Shaft into
place.

Repeat these steps for remaining two
Cluster Gears to complete Carrier Sub
Assembly.

Carner Sup-Assemoly




TITLE VENDOR CHAPTER VENDOR

MODEL 41KBDF SECTION 7

NOTES P/N 81218 PAGE. 13

Cover Sub-Assembly

1. Screw Pipe Plug into Cover.

2. Slip ‘O’ Ring over Cover Cap
and against-face.

3. Place 'O’ Ring into Cover Cap internal
groove. The Disconnect Rod may be
used to push ‘O’ Ring into groove.

4. Place Cover Cap into Cover with large
hoie located over Pipe Plug. Secure
Cover Cap to Cover with two -20x%
bolts. Torque bolts to 70-80 in. ibs.




TITLE VENDOR CHAPTER VENDOR

MODEL 41KBDF SECTION

NOTES P/N 81218 PAGE. 14

. Place Disconnect Cap over Cover Cap
with nipple facing out. Secure
Disconnect Cap to Cover with two
14-20x% bolts. Torque bolts 70-80
in. Ibs.

. Turn Cover over and push Disconnect
Rod into Cover Cap. Rod wiil be held
in place by friction from the ‘O’ Ring.

Cover Sud-Assemoly
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TITLE VENDOR CHAPTER VENDOR

Mark Industries

MODEL 41KBDF SECTION 5

NOTES P/N 81217 PAGE. 1

ULTI
DISC BRAKE
(drvy design - SAE B size)

REV.
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TITLE

VENDOR CHAPTER

VENDOR

Mark Industries

MODEL

41KBDF

SECTION 2

NOTES

P/N 81217

PAGE. 2

TYPICAL BRAKE

CASE GASKET

SOCKET HEAD
SHOULDER BOLT
{Tension Pin)

OiL SEAL

BEARING

SNAP RING

RETAINING RING

SPLINE SHAFT

2o

ROTOR DISC
STATOR DisC
COVER

SOCKET HEAD
CAP SCREW
(Assembly Bolt)

SPRING PLATE

PRIMARY DISC7

FIGURE 1

PISTON

SPRING

BACK-UP RING

O-RING

PRESSURE PLATE

O-RING

BACK-UP RING

CASE GASKET

REV.
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7R TITLE VENDOR CHAPTER VENDOR
Al Mark Industries
u“ } ~ | MODEL 41KBDF SECTION 5
NOTES P/N 81217 PAGE. 3

PRINCIPLES OF OPERATION

These brakes are spring-set, hydrau-
lically released, multi-disc brakes.
They are used primarily for holding
loads, vehicles, conveyors, etc. in place
when the hydraulic drive system is
shut down or fails. Although the
brakes are rated at 3,000 psi, they
only require from 100 psi to 220 psi
to make them function normally.
The exact pressure required for opera-
tion is dependent upon the number
of springs used to generate the torque
necessary to hold the designed load.
Thus, a brake with a full compliment
of springs, will generate the highest
level of torque and require approxi-
mately 220 psi to fully release the
brake and provide adeguate running
clearance for the individual discs.
A brake with 1/2 of the full spring
compiiment will have 1/2 as much
torque and will require oniy 100 psi

to fully release the brake. Consuit
catalog to choose the torgue which
best suits your design parameters.

It is very important to remember that
any pressure on the brake's release
piston wiil directly effect the level
of torque.

Two application exampiles.

1. The brake has a release pressure
of 200 psi. The actuation pres-
sure is provided by a charge
pump. During certain phases
of the machine’s operation, the
charge pump pressure dips from
200 psi to 100 psi. At 200 psi,
the brake runs free (zero torque)
but at 100 psi the brake will
generate slightly less than half of
its rated torque. The brake will
drag — failure may occur. In
this case, a brake should be

DESCRIPTION OF MODEL NUMBERS

selected which has a lower
release pressure.

2. A brake has a release pressure
of 200 psi. The system is set up
to hoid a load when a variable
pump is shifted into neutrai.
Everything is running fine until
the filter clogs, causing a buiid-
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
reptacing the filter or adding an
extra margin of safety to your
required brake torque in the
initial design.

These brakes are designed to give thou-
sands of trouble-free hours of service
when set up correctly in the hydraulic
circuit.

1 1
SERIES OPTIONS
S - Sy-Tec (Available separately or
in combination)
OUTPUT FACE S oraue models only
B e ount Z - Oil Cooled
D - Double Bearing
OUTPUT SPLINE INPUT FACE

13- 13T 16/32

B - SAE B-Mount 2-Boit

06 - 1.0 Dia. 6B A - MAB 4-Boit and SAE A
25 - 1.25 Dia. Keyed 2-Boit
10 - 1.0 Dia. Keyed L - Charlynn Bearingless 2000
14 - 14T 12/24 Spl!ne R - Closed
15 - 15T 16/32 Spline A4 - Charlynn Standard 2000
INPUT SPLINE TORQUE 1 psi = 06895 bar Full
13- 13T 16/32 Release  Release
06 - 1.0 Dia. 68 Code Standard High Pressure Pressure
25 - 1.25 Dia. Keved (In.ibs.)  (in. ibs.) (psi) (psi)
! . S0 9000 300 330
10 -1.00 Dia. Keyed 70~ 7000 250 280
14 - 14T 12/24 Spline 45 4000 190 220
15-15T 16/32 28 2800 190 220
12-12T 12/24 a5 3500 150 180
used with L 24 2400 150 180
Input Face only 29 2900 135 165
19 1800 135 165
25 2500 120 150
16 1600 120 150
18 1800 100 130
*For use with input spline codes 14 and 25 only. 12 1200 100 130
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DISASSEMBLY

1.

10.
1.
12.

13.

14.

Remove 2 flat head assembly
bolts (items 1). A suitable
holding fixture is useful to keep
brake in position.

Tap female end of spline shaft
assembly (item 8) and spring
plate (item 14) with soft mallet
to separate cover. If sections will
not separate, use a screwdriver
to carefully pry sections apart.
Remove case gasket {item 7)
from cover {item 6).

Remove retaining ring (item 2)
from spline shaft assembly (item
8).

Remove spline shaft assembly
(item 8) from cover (item 6)
by tapping male end of spline
shaft assembly with soft maliet.
Remove snap ring {item 3)
from cover (item 6) and press
out oil seal (item 5) and bearing
{item 4) if required.

Remove four socket head shoul-
der bolts (items 10). A suitable
holding fixture is useful to hold
brake in position.

CAUTION: Do not remove
shoulder boits
without pressuriza-
tion of brake
(spprox. 200 psi)
or damage may re-
sult.

. Remove primary disc (item 11),

three rotor discs (items 12) and
two stator discs (items 13).
Remove 2 socket head cap
screws (items 9).

Remove spring plate (item 14).
Remove case gasket (item 7)
from spring plate (item 14).
Before removing springs (items
15), note pattern for reassembly
purposes.

Remove piston (item 16} by
carefully exerting hydraulic
pressure through brake release
port on pressure plate (item 21).
Remove outside and inside
o-rings {items 18 & 20) and out-
side and inside back-up rings
(items 17 & 19) from piston
(item 16).

CAUTION: Care must be taken
30 a3 not to scratch
or mar piston.

ASSEMBLY

LUBRICATE ALL RUBBER COMPO-
NENTS FROM REPAIR KIT WITH
CLEAN TYPE FLUID USED IN THE
SYSTEM.

1.

2.

10.

1.

12.

Clean all parts thoroughly before
assembling.

Press oil seal (item B5) into
bore until it is flush with bear-
ing shoulder. Open side of
oil seal must face toward the
front side of cover (item 6).
Press bearing (item 4) into
position until it bottoms out on
oil seal borestep.

install snap ring (item 3) into
cover (item 6).

Press spline shaft assembly (item
8) into bearing (item 4) until
shaft bottoms on shaft shouider.
Bearing innner race must be sup-
ported during this operation.
install retaining ring (item 2)
on spline shaft assembly (item
8).

Install back-up rings (items 17
& 19) on piston (item 16)
toward spring pockets.

install o-rings (items 18 &
20) on piston (item 16). Be
sure o-rings are filat and ail
twists removed.

CAUTION: Care must be taken
30 a3 not to scratch
or mar piston.

. Lubricate piston (item 16) with

type fluid used in the system.
Carefully press piston into
pressure plate {item 21). Be sure
piston is aligned correctly at all
times and that there are no
extrusions. Press piston until it
bottoms on pressure plate (item
21).

Install six springs (items 15)
according to pattern noted dur-
ing disassembly. Different color-
ed springs must be alternated.
Apply a bead of 3M-08001
adhesive on the spring plate
{item 14), pressure plate (item
21) and cover (item 6) sealing
surfaces. Affix case gaskets (item
7) to cover (item 6) and spring
plate {item 14).

Place unit on a press. Using
fixture, depress and install two
socket head assembly bolits {(item
9). SEE NOTE BELOW. Torque

13.

14.
15.

16.

bolts to 40 ft. Ibs. A suitable
holding fixture is useful to hoid
brake in position.

install stator discs (item 13) and
rotor discs (item 12). Begin with
a rotor disc (item 12) and alter-
nate with stator discs (item 13).
Install primary disc (item 11).
Align discs and partially screw in
four socket head shoulder bolts
(item 10). SEE NOTE BELOW.
inspect for free movement of
stack. Pressurize brake release
port {approx. 200 psi) to release
discs. Torque shoulder bolts to
20 ft. Ibs. and reiease pressure. A
suitable holding fixture is useful
to hold brake in position.

Install cover {item 6) using flat
head assembly bolts (item 1).
SEE NOTE BELOW. Torgue
boits to 45 ft. ibs.
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FOR REPAIR KIT INFORMATION REFER TO PAGE 7.

FIGURE 2

S

Awa T
BOLTS {4)
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BLEEDING

1 Install brake in system and con-
nect pressure lines.

2. Bleed pressure release section of
brake by pressurizing side inlet

port and allowing air to escape
from top port. Pressure shouid
not exceed 100 psi during blieed-
ing

3. Apply sufficient pressure to re-

lease brake and check for proper
operation in system

SERVICE DIAGNOSIS

TEXPLANATION .

* ACTION.

Brake slips

A. Excessive pressure in
hydraulic system

If there is back pressure in the brakes
actuation line, the holding torque of the
brakes is reduced.

Check filters, hose size,
restrictions in other hy-
drauiic components.

B. Oil in brake if designed
for dry use

Dry linings generate 66% more torque
than linings saturated with oil. If the
brake has oil in it, check the type of oil
hydraulic or gearbox.

1. Gearbox oil
2. Hydraulic oil

Replace oil seal in brake
Check motor seal

Check piston seals
Note: Internal compon-
ents will need to be in-
spected, cleaned and re-
placed as required.

C. Disc plates worn

The thickness of the disc stack sets the
torque level. A thin stack reduces torque.

Check disc thickness

D. Springs broken or have
taken a permanent set

Broken or set springs can cause reduced
torque - a rare occurrence

Check reiease pressure

Brake drags or
runs hot

A. Low actuation pressure

The brake should be pressurized to min-
imum of 20 psi over the specified release
pressure under normal operating condi-
tions. Lower pressures wiil cause the brake
to drag thus generating heat.

Place pressure gauge
in bleed port & check
pressure with system on

B. Bearing failure

If the bearing should fail, a large amount
of drag can be generated

Repiace bearing

C. Oil in brake

Excess fill of oil in sump condition thru
wet brakes can cause the unit to run hot.
Also excessive rpm in sump condition.

Drain oil and refill as
specified for brakes
Switch to flow thru
cooling.

Brake will not release

A. Stuck valve or clogged

Brakes are designed to come on when sys-
tem pressure drops below stated reiease
pressure. if pressure cannot get to brake,
the brake will not release.

Place pressure gauge

in bleed port - check
for adequate pressure -
Replace defective line
or component

B. Bad o-rings

if release piston will not hold pressure,
brake will not release.

Replace o-rings

C. Discs frozen

Sy-Tec brakes are designed for only lim-
ited dynamic braking. A severe emergen-
cy stop or prolonged reduced release pres-
sure operation may result in this type of
damage.

Replace disc stack
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REPAIR KITS
{Refer to Page 5 for item numbers)
NUMBER DESCRIPTION INCLUDES
67150 O-ring and Back-up Case Gaskets (item 7)
Ring Kit Face Gasket {not shown)
Face Seal (notshown)
Oil Seal (item 5)

Back-up Rings {items 17 & 19)
O-rings {items 18 & 20)

Loc-tite
N/A High Torque Case Gaskets (item 7)
Lining Kit Face Gasket {not shown)

Face Seal (not shown)
Primary Disc {item 11)
Stator Discs (item 13)
Rotor Discs (item 12)
Loc-tite

67657 Bearing Kit Case Gaskets (item 7)
Face Gasket (not shown)
Face Seal (not shown)
Qil Seal (item 5)

Bearing {item 4)

Loc-tite

67650 Spring Kit Case Gaskets (item 7)
Face Gasket (not shown)
Face Seal (not shown)
Springs - red (item 15}
Springs - biue (item 15)
Loc-tite

67645 Standard Lining Kit Case Gaskets {item 7)
Face Gasket (not shown)
Face Seal {(not shown)
Primary Disc {item 11)
Stator Discs (item 13)
Rotor Discs {item 12)
Loc-tite
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Seal ")\

Cap Mou nting
Screw Flange

TITLE VENDOR CHAPTER VENDOR
| _Mark Industries
MODEL 41KBDF SECTION 3
NOTES P/N 81362 PAGE. 2
Seal Bearing Needle Housing  Seal Splined Seal Geroler Seal Seal Wa\sher
\ Race Thrust Drive
Bearmg {Not on -010

! Plug Motors)
Pressure
Seal

Cap
Screw
Back-up Drive Spacer
Ring (Not used on
(-009 -010 Motors)
and 010
Sy N
Motors) /M
Dust N
?

|

n
' 0/ End
w Cap

End Cap with
Spacer Case Drain Port Plu,g
Plate {optional) Ass'y

Tools required for disassembly and reassembly.

¢ Torque wrench (300 Ib-in [34Nm] capacity)

¢ 12-16in. [300-400mm] breaker bar

* 5/16 in.—12 point socket no. 5422 (Heavy Duty-
500 Ib-in {56Nm] Capacity)

* Small screwdriver (6-8x1/4 in. [150-200x6mm] flat
blade), see page 6 for tooling information.

e 3/16in. {Smmj hex key

e Shaft pressure seal installation tooi for 008 motor
P/N 600470

o Shaft pressure seal installation tooi for 008 and 010
motors P/N 600523

* Seal sieeve or bullet P’N 600304 (1 in. dia. shaft),
P/N 600466 (/& in. dia. shaft)

The following tools are not necessary for
disassembly and reassembly but are extremely
heipful.

e Small propane torch

Tools available—-by special order—through our service
department.
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Disassembly

Instructions in this manual are for “S” Series motors Seal Washer
(103-xxxx-008. 009 and 010). T M
Cleanliness is extremely important when repairing these Pl 3 \ Cap
motors. Work in a clean area. Before disconnecting the 2 . - Screw
lines. ciean port area of motor. Remove key when used. )
Check shaft and key siot, remove burrs, nicks or sharp \ V\
edges and polish around the key slot. Before starting SRR
disassembly, drain oil from motor, then piug ports and ) D
thoroughly clean exterior of motor. 87,
N4
Aithough not ali drawings show the motor in a vise,
we recommend that you keep the motor in the vise
during disassembly. Follow the clamping procedures \
explained throughout the manual.
Seal EndCap

Figure 2

Geroler End

3 Remove cap screws and seai washers from end
cap (seal washers used on 3.6, 4 2and 5.8 cu. in. [59,
69 and 95 cu. cm.] displacement motors only).

4 Remove end cap.

5 Remove seal from Geroler.

6 Remove Geroiler—retain rollers in the outer Geroler
ring, see Fig. 3.

7 Remove seal from Geroler. see Fig. 3.

8 Remove drive spacer (not usedon 5.8 and 9.7 cu.
in. [95 and 159 cu. cm.] displacement motors for the 008
and 009 motors and not used at ali on 010 motors).

Figure 1

Spacer Geroler

1 Place motor in vise, clamp across edge of flange .
with output shaft down. When clamping, use protective Figure 3
device on vise, such as special soft jaws, pieces of hard
rubber or board, see Fig. 1.
2 Some motors may have a case drain piug in the
end cap. if external case drain is not used. it is not
necessary to replace the seal uniess ieakage occurs.
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Disassembly

The screws will require approximately 300-400 Ib-in
[34-45Nm]| of torque to break ioose and approximately
100 Ib-in {11Nm} torque to remove after they are broken
loose. Do not use an impact wrench on Loctited screws.
this may resuit in rounded heaads or broken sockets.

Note: If higher torgue than given above is required to
break the screws loose, apply heat according to the
following instructions. When heated the Loctite partially
meits and the torque reqguired to remove the screw is
greatly reduced. Follow the instructions carefuily, and be
careful not to overheat and cause damage to the motor.
Use a small flame propane torch to heat a smalil area of

! Spacer the housing, where the screw enters, see Fig. 6. Apply
Drive Plate torque to the screw with a socket wrench gradually as
heat is applied for 8 to 10 seconds. As soon as the screw
breaks loose, remove heat from the housing and
continue turning the screw until it is completely removed.

Figure 4

9 Remove spacer piate.
10 Remove drive, see Fig. 4.

11 Remove seal from housing. Small

Propane

Shaft End

Mounting Flange

Figure 6

12" 14 Remove motor from vise. Place on clean flat

surface. Carefully lift flange from housing with a twisting
Clamp across ports not across housing. Excessive motion.

clamping pressure causes distortion.

Figure 5

12 Reposition motor in vise. Clamp across ports as
shown in Fig. 5, not on side of housing. Do not over
tighten jaws. Excessive clamping force may distort
housing.

13 Remove the 4 cap screws from the mounting
flange. These motors are assembied using Loctite on
the screws to hoid them in place.
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Disassembly

15 The dust seal. pressure seal and oit seal will come Back-up Ring (-009 and 010 Motors)

off with the flange. Use a seal remover tool, like the one N .

shown in Fig. 7. to remove the aust seal and pressure Cust Seai Qii

seal. as shown in Fig. 8 and 9. —— Seal
=\

Bend Tip } _—— Radius Pressure Seal

Mounting Flange

Modify

Screwdriver

As Shown.

Remove All Radius
Burrs. on end.

Figure 7

Back-up Ring (-009 and -010 Motors)

Flange \Pressure Seal /_\
(nner Side ___ | ' .

Flange / \ \Dust

Quter Side Seal Removai Tool Seal Figure 10

Work from outer side for both {either) seals.
16 Remove output shaft from housing.

Figure 8 17 Remove bearing race and needie thrust bearing
from shaft.
Work nose of tool between pressure seal and flange. 18 Some oider housings have plugs. To remove the
Pry seat partway. Remove tool and repeat at a point 180° plug, use a 3/16 in. {Smmj hex key, inserted through port
away. Push seal completely out of cavity, see Fig. 8. opening, to push them out.
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Reassembly

Shaft End

Check ail mating surfaces. Repiace any parts that have
scratches or burrs that could cause leakage or damage.
Clean all metal parts in clean solvent. Blow dry with air.
Do not wipe parts with cloth or paper towel, lint or other
matter can get into the hydraulic system and cause
damage. Check around the key slot and chamfered area
of the shaft for burrs, nicks or sharp edges that can
damage the seais when reassembling. Remove nicks or
burrs with a hard smooth stone (such as an Arkansas
stone). Do not try to file or grind motor parts.

Note: Lubricate all seals with petroleum jelly such as
Vaseline. Use new seals when reassembling the motor.
Refer to parts list (6-125) for proper seal kit number.

Important: Do not stretch seals before instailing.

Cleanliness is extremely important in the successful
application of Loctite. Use the following procedures to
properly clean ail parts.

A. Wash the housing with non-petroleumn base soivent
to remove oil, grease and debris. Petroleum base
solvents may leave residue detrimental to successful
Loctiting. Pay particular attention to 4 tapped holes on
the flange end.

Note: Fully cured Loctite resists most solvents, oils,
gasoline, kerosene, and is not affected by cleaning
operations.

B. Blow dry with compressed air. Clean and dry the
tapped holes.

Note: it is not necessary to remove the cured Loctite
that is securely bonded in the tapped holes; however,
any loose particles of cured Loctite shouid be removed.

C. Wire brush the screw threads to remove cured
Loctite and other debris. Discard any screws that have
damaged threads or a corroded, damaged, or rounded
head.

D. Wash the screws with non-petroleum base soivent.
Blow dry with compressed air jet.

Figure 11

19 If you removed check valves, or plug(s), replace
seal(s). Lubricate new seal(s). Install on check valves, or
plug(s). Carefully push check valves, or plug(s), in
housing until flush with housing face. Do not damage
seai(s).

20 Lubricate output shaft with ciean hydraulic oil, then
install shaft in housing.

important: Do not permit oil to get into the 4 tapped
holes.

Note: To help with timing procedures, a timing dot is
machined on output shaft. See figures 18 and 19.
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Reassembly

21 Install needle thrust bearing then bearing race on
shaft. Pull shaft partiaily out of housing, then push ail
three parts in housing together. The bearing race must
rotate freely when in position.

Important Note: Prior to installing high pressure shaft
seal it is necessary to break the sharp corner of the
flange seal seat, see Fig. 12. Use 400 grit paper to break
corner.

Inspect for
cracks in
this area
of seai seat

Break
Sharp
Corner
(See above note)

Figure 12

22 Clean mounting flange of ail loose metallic chips,
particles, dirt or other contamination, including oil.
Ouring cleaning, visually check seal seat in mounting
flange for scratches or other marks that might damage
the pressure seal. Check for cracks in flange that might
cause leakage, see Fig. 12.

Important: If a pressure seal installation toof isn’t
available, temporarily instail flange without seais.
Then install 2 cap screws to secure flange to
housing. Install seais in flange, and apply loctite,
after you reassemble Gerotor end of motor (see step
41 thru 45 page 11).

Note: if you have a pressure seal installation tool,
continue reassembly, starting with step 23.

Seal
Shaft Driver
Pressure
Seal Seal
Tube
Mounting
Back-up Ring Flange
{-009 and
-010 Motors) Pressure

Seal
Seat

Seal |'n.'1'stallation Tool
Figure 13

23 Lubricate L.D. of seal tube and O.D. of shaft
pressure seai with a light film of clean petroleum jelly.
Align small 1.D. end of seal tube with seal seatin
mounting flange. Install back-up ring and pressure seal
in tube—lips of seai face up—see above. Then insert seal
driver in tube to firmly push (by hand with rotating acticn)
seal in seal seat.

important: After installing seal in flange, examine
seal condition. If cut, damaged, or improperiy
installed, you must repiace it before continuing
reassembly.

24 Install dust seal in flange, see Fig. 15. Press the dust
seal into place carefully. To eliminate damage to rubber
portion or distortion of metal container, use a tool (flat-
round face 1-3/8 to 1-5/8 in. [35-41mmj diameter) which
provides proper guiding and positioning.

25 Install 1-15/16 in. [S0mm| I.D. seal in flange.

Place Tip of Applicator r

at Top of Threaded
Portion.

[t

Appily 3or 4
drops in
each hole.

Figure 14

Caution: Do not use excessive amount of Loctite.

26 Apply 3 or 4 drops of Loctite adhesive (Loctite no.
601 sealant) at top of threads in each of 4 holes in
housing, see Fig. 14. Do not allow parts with Loctite
applied to surface to contact any metal parts other than
their proper assembly. Wipe off excess Loctite from
housing face. using a non-petroleum base solvent. Do
not apply Loctite to threads more than 15 minutes before
installing screws. If housing stands for more than 15
minutes, repeat application. No additional cleaning or
removal of previous Loctite is necessary.

(] =V
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Apply Qutput Shaft 30 Pour approximately 35 cc of clean hydraulic oii in
petroleum ﬂ _— output shaft cavity.
jelly across / i Dust
hi ‘
tst;;zrsea, see — Seal Back-up Seai  Drive
) ! Ring
7:-_: (-009
; and -010
Motors)

This Lip

to face Pressure

Inward. Seal
Interior Seal
of

Motor Bearing Race

Figure 15

27 Before installing the flange and seal assembly over
the shaft, place a protective sieeve or buliet over the
shaft. Then, lubricate space between dust seal and
pressure seal, as well as lips of both seals, see Fig. 15.
Install flange. Rotate flange slowly while pushing down
over shaft. Be careful not to invert or damage the seais.

28 Clamp motor in vise as shown in Fig. 5, then install
dry screws and alternately torque immediately to 250
Ib-in {28Nm]. if you use primer, allow to cure for 10-15
minutes, without primer, ailow 6 hours before subjecting
motor to high torque reversals. On all other applications
you can run the motor immediately. If you use new bolts,
make sure they are the correct length, 7/8 in. [22mm]|
under head length, see parts list for correct part number.
Longer screws wili not permit proper seal between the
flange and housing. install key in key slot of shaft.

Geroler End

29 Clamp housing in a vise, Gerotor end up. See Step
1 for correct clamping procedure.

Important Note: To aid installation of seals, apply light
coating of clean petroteum jelly, such as Vaseline, to
seals before installing.

Important: Do not stretch seals before installing.

Spacer
Plate

Figure 16

31 Install 3-19/32 in. [90mm] 1.D. seal in housing seal
groove. Avoid twisting seal.

32 |Install drive, observe proper timing procedure
(Fig. 18).

33 Place spacer plate carefully on the housing, align
bolt holes.

Counter bore side of screw holes

Chamfer side of Geroler Ring toward End Cap.

toward Spacer Plate.

(Not used
on -010
Motors)

Seal Geroler

Figure 17

34 Install 3-19/32 in. [80mm] I.D. seal in Gerotor seal
groove, see Fig. 17. Avoid twisting seal.

35 Carefully place Gerotor on the spacer plate, see
Fig. 17. Observe proper timing procedure, see Fig. 18.
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Reassembly

Timing Procedure

A. Align shaft timing dot with any bolit hole.

8. Install drive. Forthe 3.6 and 4.5 cu. in. (59 and 74
cu. cm.] dispiacements on the 010 motors. install the
wide end of the drive in the output shaft. Install either
end of the drive in the output shaft for the 010 motor
displacements ranging from 5.9 to 22.6 cu. in. [97 to 370
cu. cm.].

C. Install spacer plate. Remember which boit hole was
aligned with the shaft timing dot.

D. Place gerotor on wear plate, positioning any star
point over the boit hole aligned with the timing dot.

E. Rotate gerotor to line up boit holes. Be carefui not to
disengage star from drive or disturb gerotor seal.

Standard Rotation ‘

When timing is
orientated as
shown.

Star Paoint

Geroler

Timing

\// Dot-Shaft

Boit Holes
in Housing
(use one for

location
reference)

Figure 18

Reverse rotation is obtained by positioning any star
valley, rather than any star point, over the aligned bolt
hole.

Reverse Rotation

When timing is
orientated as
shown.

Star Valley

Timing
Dot-Shaft

Figure 19

36 Install drive spacer (not used on 5.8 and 9.7 cu. in.
[97 and 159 cu. cm] displacements on the 008 and 009
motors and not used at ail on 010 motors). See figure 17.

37 Install 3-19/32in. [90mm] |.D. seal in Geroler seal
groove. Avoid twisting seal.

38 Install end cap, see Figs. 20 and 21.
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Reassembly

39 Install cap screws (and seal washers when
required. see information below) in end cap.

On 5.9 cu. in. displacement motors or less, use seal
washers. Pre-tighten alil screws to 15-40 Ib-in{2-5Nm].
Make sure Geroler section seals are properly seated
before torquing screws. Then torque screws to 200
{b-in[23Nm} in sequence, as shown in Fig. 21.

On 7.3 cu. in. displacement motors or arger, omit seal
washers. Pretighten all screws to 15-40 {b-in{2-5Nm)].
Make sure Geroler section seals are properly seated
before torquing screws. Then torque screws to 300 Ib-
in[34Nmyj in sequence, as shown in Fig. 21.

Seal Washer
(when used) —___

Seal End Cap

Figure 20

Bolt Torquing Sequence

Figure 21

Note: Steps 41 through 45 cover mounting flange seal
installation without using a seal instailation tool.

40 Clamp motor in vise with output shaft up, see

Fig. 23. Remove cap screws and flange.

41 Prepare seal seat of flange, see step 22.

42 Lubricate dust seal O.D. Then install dust seal in
flange. Make sure dust seal is flush with flange, see
step 24.

oM/
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Reassembly

43 Install pressure seal flush against bearing race, see
Fig. 22. Lightly lubricate pressure seai Q.D.
Seal Sieeve
BaCk'Up or Builet <«
Ring Dust
(-009 Seal
and -010 /
Motors) . 2
Lightly [ S
Lubricate
entire 0.D.

of pressure
seal.

Bearing

Race Oressure Seal Lips toward Race

Figure 22

44 Place a seal sleeve or builet over shaft. Twist flange
down shaft until flush against pressure seai. The
pressure seal must enter into seat evenly and gradually.
Install 4 cap screws. Gradually and evenly finger tighten
cap screws (criss-cross pattern). Then use a hand
socket wrench to lightly snug tighten screws untii flange
is flush against housing. DON'T TIGHTEN SCREWS
MORE THAN 1 FULL ROTATION AT A TIME-(criss-
cross pattern).

45 Use a hand torque wrench to gradually and eveniy
tighten cap screws (criss-cross pattern) until they reach
250 Ib-in(2B8Nm]. See caution and imgortant notes
below.

Caution: Do not use air socket wrench on cap
screws for this type of seal installation.

Important: Proper pressure seal instailation is
important. You must remove cap screws and flange
to examine seal condition. If you’ve cut or damaged
the pressure seal, you must repiace it with a new
one. If seal is in good condition continue flange
reassembiy-starting with procedure step 24,

page 8.

Figure 23
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NISSAN

ENG l N E o3 NISSAN MOTOR CO, LTD.

OPERATION &
MAINTENANCE MANUAL A12/15-A

MODEL A SERIES

Contenis

Tokyo, Japan

Foreword

This bookiet has been prepared to provide the necessary infor-
mation for the operation, inspection and maintenance of the Nissan
Engine.

We urge you to follow the recommendations contained in this
bookiet. so that the Nissan Engine will remain free of trouble
throughout its working life. Please familiarize yourself with this
booklet, and refer to it when necessary

If you encounter any problems with your Nissan Engine. contact the
authorized Nissan dealer in your area.

All information, specifications and illustrations in this manuai are
on a basis of the latest data obtainable at the time of the
publication. Nissan reserves the right to make changes or
improvements at any time without notice.

i

Names of Parts 1
Operation 1
Other Handling and Operations 2
Daily Care 5
Maintenance 6
Trouble Diagnosis and Corrections 13
Recommended Lubricant 20
System Dlagram 20
Engine Serial Number 22
Specifications 23
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Names of Parts 2 « 2

I‘, High tension cabie @ Spark piug 17 Fan beit 25 Water pump

’_g\. R?ck‘or cover 10 Thermo sender 19 Oil pressure switch 25 Water outlet

3 Distributor 1D Water outlet T b,

3 A _ o 19 Crank puiley 27 Carburetor

5__\) Rear engine slinger @ Qii level gauge 20 Air cleaner 28 Gavernor

k) St'art-rimotor 13 Fuei pump 2§, Front engins siinger 79 Exhaust manifoid
® Ofl drain plug 19 Oil pump 2 Oilpan 39 Filywhesl housing
@ Oil filler cap 9 Oil fitter 73 Intake manifoid

‘8) Fuel pipe 18 Alternator 2 Cooling fan

Operation

HANDLING OF NEW ENGINE

THe life and performance of an engine are
greatly influenced by how it is handled and
serviced during the initial period.

Operate the engine by observing the fol-
lowing the precautions during the initial 100
hours of operation.

Cautions in operation

1. After starting, warm the engine
thoroughly by means of warning-up
operation until the cooling water tem-
perature rises above S0°C (122°F)

2. Never attempt to race the engine unaer
non-loaded conditions.

. Always maintain the operating speed of
the engine below 70% of the maximum
engine rpm.

4. Avoid overioading.

the cause, and make the necessary

correction.

When stopping the engine

Upon compietion of operation, idle the

engine for some time to lower its tem-

perature before stopping. This procedure

will help to extend the engine life.

Note that stopping the engine immediately
the oil and charge warning lamps are off. after heawviy loaded operatgion will deterio-

3. Warm up the engine until it runs rate the engine because it is still in a very
smoothty. emutting normal exhaust gases. hot state.

Dunng this warming up operation, or Others
when the cooling water the cooling water
temperature 1s still low, never attempt to

race the engine.

. . . Engine oil. oil filter, air cleaner element, fuel
During engine operation fiter aloment.
1. During operation, always make sure that "

the cooling water temperature and lu-

bricating oil pressure are both normal.

Normal cooling water temperature is 75

to 85°C (167 to 185°F).

ENGINE HANDLING PRECAUTIONS
When handling the engine, be sure to
observe the following precautions-

When starting the engine

Check the engine oil and coolant level.
and refill if necessary.

2. After the engmne starts. make sure that

»

Perform perwedical inspection and repilace-
ment of the following items:

Qil pressure is normal if the "OQIL”
warning famp remains OFF during engine
operation.

2. Always be aware of the condition of the
engine. paying attention to any abnormal
vibration, noise or other unusual cir-
cumstances. if any abnormality is found.
immediately stop the operation, examine
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STARTING AND OPERATING CAUTIONS DURING OPERATION

Ouring engine operation. the warning light
should remain OFF if it comes ON. im-
mediately stop operation. and take the
actions that are described below.

If any other abnormailities such as unusuai
noise. vioration, or snocks are observea
again stop !he operation, and make the
necessary inspection and repair

At compietion of the day's
operations

1. Make sure that there 1s no oil leak. water
leak, or any other defects.

2. Clean the exterior of the engine so that
any oil leak, water leak, fuel leak or other

Starting Stopping defect may be easiy detected.

1 Pull out the choke control knob. To stop the engine, idle the engine. turn the 3. If antfreeze is not used in the cooling

2. Turn tha ignition key to the extreme right. ignition key to the "OFF" position, then the  System in cold weather, be sure to
Release the key as soon as the engine ©ngine will stop. discharge the cooling water to prevent
starts. Except in an emergency, be sure to turn damage to the engine and/or radiator

. . due to freezing water

Do not turn the starting motor for more the ignition key of oniy after the engine

than 10 seconds at any time. it is not good 3Peed has returned to idle. 4 Reparr any faulty parts detected during

for starter motor to run for long time. operation.

3. Push in the choke control knob after the
warning-up operation is over.
Never race the engire during this
warming-up period.

Other Handling and Operations

AGAINST COLD AND HOT Coolant mixture ratio
WEATHER ‘ : L
In cold weather 0 , 1.30 — \,:ﬁ :
32) | : ! ~ 2
L Well] . , | ! 1.28 ~ Tl —
Use engine oil suitable for ambient tem-| T (“1'3 : , : 1.26| - L% '
perature. (Refer to RECOMMENDED LU- t 1 : ; | /1 ' L:Z\”'\J\\
BRICANTS) o =20 . I ( l >1.24} ,:; \
® Coolant g i \ ' i 8 1.22 s -
When coofant might freeze under low | & -30 ‘ ‘ ‘ a N "”o\b’.\ !
ampient temperature, drain out the coolant | 2 (~22 { : ! i £ 1.20 \; gt . ‘
] PPN ] ~ e N
COmpIetely. 3 —40 i : a, 18 \L\‘\ L L 785 t
In such a cold weather, it is recommended | &« (-40) } \/ i :‘\J\\% ‘ |
to mix anti-freeze solution into cooling | ' 116 — ot :
system DbDecause it make you free from (_‘555% 0 20 50 0 100 114 \\ﬁ.\ i
draining coolant. _ O~ ]
Amount of antifresze (%) 1.12 :Lq\\‘ ;,\?\\t\L
Coolant capacity (Engine proper): . ,\\,,, ]
27 Q (2-7/8 US gt, 2-3/8 imp qt) 1.10 I L,,\°\\?\~
‘ 1 | :
-10 0 10 20 30 40 s0 °C
(14){32) (50} (68] (861(104}(122}(°F)
Electrolyte temperature
FOMOO9
© Battery

Battery should not be left in discharged
state. When battery performance becomes
questionable, check the specific gravity ot
the electroiyte, terminals of battery and
aiternator for looseness.

The normal specific gravity is 1.260 as
corrected at 20°C (68°F) If changes about
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WHEN USING THE ENGINE ONLY
DURING A PARTICULAR PERIOD
OF THE YEAR

0.0007 for every 1°C (1 89F) If the specific When the engine is to be used only in a 2. Perform the following inspection and

gravity of electroiyte does not reach the
desirable value. cnharge the battery soon.

In hot weather

L Jelll

Engine oi should be changed to summer
type oil. (Refer to RECOMMENDED Lu-
BRICANTS)

@ Coolant

Because the engine is more likely to
overneat in hot weather, the engine shouid
be placed in the shade. Overheating
sometimes comes from defective hoses,
connections, loosened radiator cap, or
defective fan beit. So check carefully the
cooling system to maintain the best cooling
effect.

It is recommended to add antifreeze so-
lution into the cooling system because it
increases the coolant boiling point.

o Battery

Since the battery electrolyte evapcrates
much in hot weather, it is necessary to top
up distilled water frequentty.

PROCEDURES FOR PLACING THE
ENGINE IN LONG-TERM
STORAGE

Before storing the engine for a long period
ot time (more than 3 months), perform the
following procedures to prevent formation
of rust. !f the storage period is short, foliow
the maintenance prccedures for the engine
as described in the previous paragraph.

Lubricating system

Drain the engne oil. pour the specitied
amount of rust preventive oil into the oil pan.
and then run the engine under no load at
approximately 1,500 rpm for apout 10
minutes. Stop the engine, and seal ail the
openings of the lubricating system with
sealing tape.

For a greater rust preventing effect, perform
this operation in combination with the rust
preventing procedure for the fuel system
and cooling system

Fuel system

Drain fuel from the fuel system. and pour
the mixed fuel (the ratio of fuel to rust
preventing oil shouid be 1 - 1) into the fuei
tank. Qperate the engine under no load at
1,500 rpm for about 10 minutes. Stop the
engine. drain the mixed fuel. and then seal
all of the openings in the fuel system (such
as the breather of the fuel tank} with sealing
tape.

particular period of the vyear, such as
summer or winter, the service life of the
engine will be determined by how it is
maintained during the out-of-use penod
Follow the procedures beiow when pre-
parng the engine.

During in-use period

Follow the normal handling procedures
during this period. However, it wil be
necessary to shorten the oil replacement
internal and other service intervais, because
the engine will often be operated for a
longer than normal period of time during a
single day and the load applied will often be
greater than usual.

During out-of-use period

During the out-of-use period. perform the
following maintenance procedures for the
engine. If it is impossible to perform these
operations, refer to “‘Long Term Storage'.

1 Perform icaded operation once a month

® Run the engine and perform checks set
forth in item 1 above.

® Apply a load in excess of 50% of the
rated lcad to the engine. and operate it
for more than 10 minutes. Make sure that
no abnormai noitse or vibration is pro-
duced.

Cooling system

Fiush the cooling system. and pour anti-
freeze or an anti-rust agent into the cooling
water. Run the engine under no Ioad at
1,500 rpm for about 10 minutes. Stop the
engine, and seal all of the openings in the
cooling system (such as overflow pipe, etc.)
with sealing tape. If antifreeze 1s used. keep
the cooling water in the system |If an
anti-rust agent is used, thoroughly drain the
cooling water before sealing.

When using antifreeze. pay attention to the
freezing point of coolant and choose a
mixing ratio of at least 30%, a mixing rato of
less than 30% provides only a limited rust
preventing effect. Note that the anti-rust
agent will freeze when the temperature falls
below 0°C (32°F). In such event, either
thoroughly drain the cooling water or use
antifreeze.

Combustion chamber

After completing the rust preventive pro-
cedure, allow the engine temperature to
drop to room temperature. Then disconnect
the air cleaner from the carburetor. and
spray or pour rust preventing oil into the
combustion chamber. Next. disconnect the
high tension cable from the spark piugs.
turn the ignition switch to the “START”
position. and crank the engine five to ten

adjustment before placing the engine in
use pernod.

® Orain sediment from the fuet system (fuel
fiter ana fuel tank)

& Change engine ol ang aii filter element
® Check and adjust valve clearance.

@ Check and adjust fan angd governor beit
tension.

® Check battery electrolyte
specific grawity.

® Change air cleaner element.
@ Check cooling water
® Check exhaust leakage

level and

times, and than nstail the high tension
cables and air cleaner.

Engine exterior

Using a petroleum solvent. remove dirt anc
oil from the uncoated metal surfaces ot the
engine (intake manifold, exhaust manifold
rocker cover, fan and governor belt grooves
of pulleys, etc.) Spray or apply anu-rust
agent to the cleaned surfaced. Do not apply
any type mineral or vegetable o to the fan
and governor beit grooves of pulleys.

Others

1 Remove the fan and governor belt or
keep it loosened.

2. Seal the air intake hole of the air cleaner
and air outiet hote of the exhaust tube
with aghesive tape.

3. Wrap the open type generator with a
porous bag, and fasten the bag with a
rubber band or simiiar item.

4 If the engine is equipped with a clutch.
spray an evaporative anti-rust agent into
the clutch housing, and seal the opening
with adhesive tape.

5. When storing the engine as a compiete
assembly outdcors, cover it fully with a
porous water-proof sheet.

Do not use a vinyl sheet, because it
lacks porosity and retains water inside.
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Preparations for operation after
long-term storage

1 Remove ali adhesive sealing tapes from
the openings of the engimne.

2. Drain the rust preventing o1l and anti-rust
agent py using the following procedure,
and reptace it with the specified amount
of engine oil, fuel and cooiing water.

Lubricating system-
Drain oil through the drain plug of oil pan
and oil filter.

Fuel system:
First operate the engine with the mixed
fuel that is used in the rust preventing
operation, and then drain the fuel.

Cooling system:
If antifreeze is used, drain cooling water
from the drain vaives on each of the
radiator and cylinder block. and flush the
cooling system.
If an anti-rust agent is used, flush the
cooling system.

Exterior of engine:
Clean the exterior surfaces of the engine
with a petroleum solvent (Trichiane).

3. Replace the elements of the oil filter, the
air cleaner and the fuel filter with new
ones.

4. Adjust the fan and governor belt for
proper tension.

5. Check and adjust vaive clearance. Appiy
engine oil to the rocker arm and other
valive mechamsm.

6. Check the battery electrolyte level and
specific grawty. Refill and/or recharge iIf
it is necessary.

7. Before the engine starts, disconnect the
high tension cables from the spark plugs.

8. Set the ignition switch at the “START"
position, and crank the engine for about
10 seconds. Repeat this cranking op-
eration two or three times in order to
disperse engmne oil to every portion of
the engine, and then install the high
tension cable.

9. Start the engine, and let it idle for about
5 minutes.

10.Gradually increase the engine speed to
the rated rpm. and run the engine for
about 10 minutes under no icad. Make
sure that the charge waming famp and oil
warning lamp are off and cooling water
temperature are normal, and that the
engine does not produced any abnormal
vibration or noise.
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Daily Care

In order to prevent trouble in daily operation,
it is necessary that the operator be con-
stantly aware of the condition of the engine.
To acrieve this awareness. the operator
must personally inspect the engine before
starting the day's activities.

If you note any defects, notify your au-
thorized NISSAN dealer

CHECK ENGINE OIL LEVEL

0.K.

SMAB91

To check the oil level. puil out the level
gauge, wipe it clean and reinsert it: remove
it again to read the oil level The level shouid
be between the "L and "H" marks.

CHECK COOLING WATER LEVEL

Remove the radiator cap. and check the
cooling water levei. Aiso check the cap and
determine if it functions correctly. The
cooling water level is correct it.it is near to
the filler neck of radiator. Insufficient water
level may be caused by leakage from the
engine or radiator. Check carefully for any
sign of leakage: if no leaks are discovered,
add water to the filler neck portion.

Iif cooling water is dirty, flush the cooling
system.

When replacing the radiator cap, be sure to
fit it securely. If repiaced loosely or im-
properly, the cooling water wiil quickly
evaporate, causing the engine to overheat.

CHECKING THE ENGINE FOR
LEAKAGE

1 Insure that the engine. radiatoer and
hoses are not leaking.

2. Check each portion of the engine, and
make sure that there is no sign of an oil
leak.

3. Check the fuel system to make sure that
there is no sign of fuel leaking from the
fuel pipe and hose.

CHECKING THE ENGINE
OPERATION DURING BOTH
IDLING AND ACCELERATION

Make sure that the engine runs normaily at
idling speed. and that engine rpm increases
smoothly as it is accelerated.

OTHERS

Correct all of the faults and problems that
were observed durng the previous day's
operation.

It any faults are discovered during the daily
inspection, contact an authorized NISSAN
dealer for additional inspection, adjustment
or repair. Always maintain the engine in its
top condition.
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MAINTENANCE OPERATION

D ®5 @ ® B3
[ ] L ] L |
- ® ® ® ®
® G ® @

ETA477

Retightening cylinder head

1 Warm up engine sufficientty.

2. Tightening shouid be made in the se-
quence shown.

3: 69 to 74 Nem
(7.0 to 7.5 kg-m,

Retightening manifold, carburetor
and exhaust tube

Intake and exhaust manifold boits and nuts.
and carburetor nuts should be retightened
to pravent ar and/or exhaust gas leakage

‘T: Manifold nut and boit
9 to 14 Nem
(0.9 to 1.4 kg-m,
6.5 to 10.1 f-lb)

Carburstor nut
S to 7 Nem
(0.5 to 0.7 kg-m,
3.6 to 5.1 ft-lb)
Exhaust tube nut
20 to 25 Nem
(20 to 2.6 kg-m,
14 to 19 #t-ib)

51 to 54 ft-ib)
Step 1
DO® I
S I
» TP
Step 2
SMA099 SMA100

Adjusting intake and exhaust

valve clearance

Adjustment should be made whiie engine

is warm but not running.

1. Start engine and warm it up sufficiently.
Then turn oft engine.

2. Remove valve rocker cover.

3. Rotate crankshaft.

(1)Set No. 1 cylinder in top dead center on
its compression stroke. and adjust valve
ciearances D, 2. @ ana &.

(2)Set No. 4 cylinder in top dead center on
its compression stroke and adjust vaive
clearances &), &, T and .

Vaive ciearance (Hot):
Intake & exhaust:
0.35 mm (0.014 in)
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Alternator

Water pumo puiley ;

W : Checking point Crankshaft puiley

SMA0838
Checking and adjusting drive 2. Check belit tension by pushing midway
beits between pulleys.
1. Visually inspect for cracks. fraying, wear Drive beit deflection:
or oiliness. 8 to 12 mm (0.31 to 0.47 in)

The beits sho t Plllhlng force:
shouid not touch the bottom of 98 N (10 kg, 22 Ib)

the pulley groove.

Changing engine oil and oil filter

1. Start engine and warm up engme suf-
ficiently, then stop engine.

2. Remove oil filler cap and oil pan drain
plug, and allow oil to drain.

WARNING:

Be carsful not to burmn yourseif, as the

engine oil may be hot.

® A milky oil Indicates the presence ot
cooling water. isclate the cause and
take corrective measure.

® An oil with extremely low viscosity

$T19320000

indicates dilution with fuel. ET275 ) SMA010
3. Clean and install oil pan drain plug with )
washer. 4 Using Tool, remove oil fiiter. 6. Smear a little engine oil on rubber gasket
@ : Oll pan drain plug 5. Wipe oil filter mounting surface with a  Of new oil filter
20 to 29 Nem clean rag. 7 install new oil fiiter. Handtighten ONLY
(2.0 to 3.0 kg-m, 14 to 22 ft-Ib) 0O NOT use a wrench to tighten the

filter
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Q.K.

-
p
SMA890 i SMA891

8. Refill engine with new recommended 9. Start engine. Check area around drain
engine oil, referring to Recommended plug and oil filter for any sign of oil
Lubricants. leakage.

Check oil levei with dipstick. It any leakage is evident, these parts have

Oil capacity: not been properly installed.

. 10.Warm up engine sufficiently. Then stop

t, imp qt)

liter (US q pa engine and wait a few minutes. Check ol

level if necessary, add engine oil.

When checking oil levei, set engine at
level.

Unit:

With ol filter 3.2 (3-3/8,2-7/8)

Without oil filter 2.7 (2-7/8, 2-3/8)

Changing engine coolant

WARNING:

To avoid the danger of being scaided,
never attempt to change the coolant when
the engine is hot.

When using antfreeze coolant, mix the
antifreeze ccolant with water, observing
instructions attached to antifreeze container

Cleaning radiator outside

Clean outside of radiator with dry com-
pressed air

Checking cooling system, hoses
and connections

Check hoses and fittings for loose con-
nections or deterioration. Retighten or re-
place if necessary.

Compression pressure:

Standard
1,245 kPa (12.45 bar,
127 kg/em’,
181 psi)/350 rpm

Minimum
981 kPa (9.81 bar,
10.0 kg/cm’,
142 psi)/350 rpm

6. Cyiinder compression in cylinders should

not be less than 80% of the highest
reading.

If cylinder compression in one of more
cylinders is low, pour a small guantity of
engine ot into cylinders through the spark
plug holes and retest compression.

SMAQ42

Checking engine compression

pressure ’ N e It adding oil helps the compression
1. Warm up engine sufficiently, then stop  pressure, chances are that piston rings
engine. are worn or damaged. !

2. Remove ail spark plugs. e If pressure stays low, valve may be
3. Properly attach a compression tester to sticking or seating improperty.
spark plug hole in cytinder being tested. ¢ it cylinder compression in any two ad-
4 Set carburetor throttle vaive at fully-open jacent cylinders is low. and if adding oil
position. does not help the compression, there is

5. Crank engine and read gauge indication. leakage pa;t the gaskgted surface.
e Engine compression measurement Qil and water in combustion chambers can

should be made as quickly as possiple. [eSult from this probiem.

Cleaning or replacing fuei strainer
element

The fuel strainer or fuel strainer element
shouid be checked. Cleaneg or replaced
pencdically.

Refer to Periodic Maintenance Recom-
mended by Original Equipment Manufac-
turers (OEM)

Checking fuel lines (Hoses, piping,
connections, etc.)

Check fuel lines for proper attachment.
leaks, cracks. damage. [oose connections.
chaffing and deteriorauon. If necessary.
replace any damaged or defective parts.

Adjusting choke mechanism
(Choke valve and linkage)

Check choke vailve and mechanism for
free operation, and clean or replace if
necessary. Binding can resuit from pe-
troleum gum formation on choke shaft or
from damage.

Check for smooth operation of choke
control wire. Ascertain that choke vaive
is tully opened when choke control knob
is depressed fully

Adjust stroke if necessary.

REV.




TITLE VENDOR CHAPTER VENDOR

Mark Indusiries

MODEL 4 1KBDF SECTION 4
NOTES P/N 21049 PAGE. 11
Side electrode
Gap: 0.8 t0 0.9 mm E:
{0.031 t0 0.035 in) ¥
— Gap
PN - R : ]
NIERE T e

-
n/\ L

-

ETS61 €T277 SMAA476

Cleaning and repiacing air cleaner Checking crankcase ventilation Checking and replacing spark
element (Dry paper type) hose plugs
1. Remove air cleaner cover and filter el- 1. Check hoses and hose connections for 1. Disconnect the high tension cables from

ement. leaks. the spark plugs.
2. Blow dust off inner side of element with 2, Check each hose for cracks or distortion. Do not pull on the cable.

dry compressed ar. 3. Disconnect all hoses and blow them out 2. Remove spark plugs with spark plug
3. Wipe inside of air cleaner housing and with dry compressed air. wrench

cover with damp cloth. It any hose cannot be made free of ob- 3. Clean piugs in sand biast cleaner.
Be careful not to drop into carburetor.  structions. replace with a new one. 4 Inspect insulator for cracks or chips.
4 Install element and ar cleaner cover gasket tor damage or deterioration and

electrode for wear or burning. If they are
excessively wom, replace with new ones.

5. Check spark plug gap.

Spark plug type:
B4ES

Projected pin
Attaching - " for adiuftmom
screws I P
w:&‘j\\\“‘\ -, %
/—;\" s O - “ --
QNN -:'.L‘ &S‘i’ﬂ —t
PN * ~ Distributor
& - peiman: P
Contact - 0.45 to .
point set - -Cam o5 mm — 1
{0.018 to |
SMAS12A 0.022 in) SMA226 |
Gap: Checking point gap Checking dwell angle
0.8 to 0-90'2:5 ; Set contact paint on the nose of cam, and 1 Start engne and warm it up.
P (1%0;‘1 ;: N-m ") check point gap with oilless thickness 2. Disconnect distributor vacuum hose from
e (1 Sczo 2.0 kg-m, 11 to 14 ft-ib) gauge. distributor vacuum controtler, and piug
: ) . ' . If the gap is out of specification, loosen the hose with proper plug.
Checking distributor point cap contact pont plate attaching screws and 3, Run engine at idle speed and measure
and rotor adjust point gap by pivoting projected pin. gwell angle with a dwell meter.
Visual check Dweil angle:
1 Inspect point, cap and rotor for exces- 49° to 55°

sive burning or pitting.

2. Use a point file to clean contact area and
remove scale from point.

Do not attempt to remove ail roughness.
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MODEL 41KBDF SECTION 4
NOTES P/N 21049 PAGE. 12
int gap

Wide po

Lass than 30 k2

- Smail dweil

The wider point gap, the smailer
dwell angte. OI Greasing point
Smail point gsp

FOM249 SMAO15A]

S Greasing distributor cam and cam heei Checking ignition high tension

- When checking distributor point, clean and cable
apply the specified grease to cam and ¢am 4 vjsyajly check the cable for cracks. and
heel. damaged and bumed terminais.

2. Using an ohmmeter, measure the re-
sistance between cable terminal on the

Large dweil spark plug side and corresponding
The narrower point gap, the larger electrode insige cap.
dwell sngle. SMA227 Shake the cable while measuring resist-

ance to check for intermittent brakes.
4. If dwell angie is not within the specified

value turn off engine and adjust point

gap.
S. If dwell angle is not within the specified

value when point gap is correct, cam

lobe is worn Replace cam.

Checking and adjusting ignition
timing, idle-rpm and mixture ratio

CAUTION:

a. idle mixture ratio is adjusted at factory
and requires no further adjustment. if it
becomes necessary to adjust it, pro-
ceed with the following steps.

b. Do not attempt to screw the idle ad-
justing screw down completeiy. Doing
s0 could cause damage to screw tip,
which in turn wiil tend tc cause mai-
functions.

Preparation

1. Make sure that the following parts are
in good order.

©® ignition system

@ Engine oil and cooiant leveis

@ Valve ciesrance

@ Float level at idling speed

2. Set shift lever in “Neutrai” position.
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Mark Industries SECTION

MODEL 41KBDF 4
NOTES P/N 21049 PAGE. 13
Checking and adjusting idle-rpm ignition
9 | 9 Pm 19 C START
timing I )
L LStart engine and warm it up sufficientty l
Race engine 12,000 to0 3,000 rom) 2 or 3 i
i - h e at
times under no-load, and then run engin LRun engine at e speed for 2 mimutes. l
idie speed. | [ J
+$ h 2
Adjust :dle speea by turming throttie Bace engine (2.000 to 3,000 rom) 2 or 3 N
adjusting screws times under no-load, and then run engine at
! : idie speed.
idle speed: 650 rpm L
~ Throttie adjusting screw Check idie speed. Adjust dle speea by turning i |
:;_‘;\-e\: |¢{. urmng screw Idle speed: throttie adjusting screw I e
2 N— <A™ below 900 rpm
\ : ' N
T 5 _— oK N.G
".g;,_'—_ - K. .G.
S EE~ R0
e, — v
- ——— r~
SMAE687A Check ignition timing at idie speed. Adijust ignition timing by
lgnition tming (B.T.D.C. degres): turning distributor
A12: 12°
A15: 10°
o.K. i l N.G.

C -~ )
i djust t mi
Checking and adjustment mixture ratio C START )

{

Check and adjust igdle speed and ignition
timing.

Turn out «die adjusting screw approximately
two turns, starting from fully closed position

!

Adjust engine speed by turning throttie
adjusting screw

Engine speed:
600 rpm

!

Turn the idle adjusting screw until engine
ryns smogthly at highest speed.

y

YES | Does engine speed not rase in spite of turn- NO | Adjust engine speed by turning in dle
ing idle adjusting screw? adjusting screw,
Idie speed:
650 rpm
-

C END )
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Transiucent battery

VT S e

\ FBmitidaL I 1

!
\

Read top levei

with scale.
L Fluid levet shouid be between
upper and iower leveis.
SMA219 sMa221
Checking electroiyte level Checking electrolyte gravity Fuily charged
Check the fluid level in each filler. If nec- 1. Place the hydrometer in the ceil. .
ey Permissible value
essary. add only distilled water. Be sure the float is not in contact with value (a1 20°C
Do not overtill. the cylinder wall. ( 68°F')]
2. Take in enough electrotyte into the hy-
drometer to allow the float to suspend Other
freely between the top and bottom of the Over 1.20 126
cylinder climates
3. Read indication. -
Frigid Over 1.22 1.28
climate
ical
Tropical | 5 0r 118 1.24
climate

frouble Diagnosis and Corrections

Condition

Probabie cause

Corrective action

CANNOT CRANK
ENGINE OR SLOW
CRANKING

Improper grade oil.

Partially discharged battery.

Maifunctioning battery.

Loose alternator beit.

Trouble in charging system.

Wiring connection trouble in starting circuit.
Malfunctioning ignition switch.

Maifunctioning starting motor.

Replace with proper grade oii.
Charge battery.

Repiace.

Adjust.

Inspect.

Correct.

Repair or reptace.

Repair or replace.

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

in this case, the following trouble causes may exist, but in many cases ignition system or fuel system is in trouble.

Ignition system in trouble

Fuel system in troubie

Valve mechanism does not work property
Low compression

(Troubie-shooting procedure)
Check spark plug firstly by following procedure.
Disconnect high tension cabie from one spark plug and hold
it about 10 mm (0.39 in) from the engine metal part and crank
the engine.
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Condition

Probabie cause

Corrective action

|

Good spark occurs.

a. Check spark plug.

b. Check ignition timing.
c. Check fuei system.
d

. Check cytinder compression.

No spark occurs. Very high current.

Low or no current.

Check the current flow in primary circuit.
Inspect primary circuit for short.
Check breaker point operation.

Check for loose terminal or disconnection in
primary circuit.

!Ignition system out of
order

Burned distributor point.
Improper point gap.

Faulty condenser.

Leak at rotor cap and rotor.

Faulty spark piug.

Repair or replace.
Adjust.

Replace.

Clean or repiace.

Clean, adjust plug gap or replace.

order

'
i

Loose connection or disconnection in primary
circuit.

Improper ignition timing. Adjust.
Faulty ignition coil. Replace.
Condition Probable cause Corrective action
Ignition system out of Disconnection of high tension cabie. Replace.

Repair or replace.

Fuel pump wiil not work properiy.
Carburetor choke will not work properly.
Improper adjustment of float levei.
improper idling.

Dirty or clogged carburetor.

Clogged breather pipe of fuel tank.

Fuel system out of order Lack of fuel Supply.
Dirty fuel filter. Replace.
Dirty or clogged fuel pipe. Clean.

Repair or replace.
Check and adjust.
Correct.

Adjust.

Disassembie and clean.

Repair and clean.

Low compression

Incarrect spark plug tightening or fauity gasket.
Improper grade engine oil or low viscosity.
Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.

Tighten to normal torque or replace gasket.
Replace with proper grade oil.

Adijust.

Remove cylinder head and lap valves.

Correct or replace valve and valve guide.

[«T =¥
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Mark Industries
MODEL 41KBDF SECTION
NOTES P/N 21049 PAGE. 16
Condition Probable cause Corrective action

Low compression

Weak or damaged valive springs.
Compression teak at cylinder head gasket.

Sticking damagea piston ring.

Worn piston ring or cylinder.

(Trouble-shooting procedure)

Replace.
Replace gasket.
Repiace piston rings.

Qverhaul engine.

Inject a smail quantity of engine oil in spark plug hole, and then measure cyiinder compression.

Compression increases.

Compression does not change.

Maifunctioning cylinder or piston ring.

Compression ieaks from vaive, cylinder head or head
gasket.

IMPROPER ENGINE
{DLING (Low engine
idle speed)

Fuel system out of
order

Low compression

Clogged or damaged carburetor jets.

incorrect idle adjustment.

Clogged air cieaner filter.

Damaged manifold gaskets or carburetor
insulator.

Improper float level adjustment.

Loose or cracked vacuum hoses or air hoses
from carburetor and intake manifoid.

Maifunctioning carburetor choke.

Clean or replace.
Adjust.

Clean or replace fiiter.

Replace gasket or insuiator.

Adjust.
Check for loose connections or cracks.

Check and adjust.

Previously mentioned.

Condition

Probabie cause

Corrective action

Others

Incorrect valve clearance.
Extremely low revolution.

Malfunction of the ignition system (spark
plug, high tension cable, ignition coil, etc.)

Incorrect basic ignition timing.

Fauity P.C.V. vaive.

Malfunction of choke vaive or tinkage.
incorrect idle adjustment.

Clogged air cleaner filter.

Loose manifold and cylinder head boits.

Adjust.
Adjust.

Replace.

Adjust.

Replace.

Adjust.

Adjust idle speed.
Replace air cleaner filter.

Retighten boits.

IMPROPER ENGINE
IDLING (High engine
idle speed)

Binding accelerator linkage.
Incorrect idle adjustment.

Maifunctioning carburetor choke.

Maifunction of governor.

Check and correct accelerator linkage.
Adjust.
Check and adjust.

Adijust governor or replace it, if necessary.
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Condition

Probable cause

Corrective action

ENGINE POWER NOT
UP TO NORMAL

Low compression

Ignition system out of
order

Fuel system out of
order

Air intake system out
of order

Incorrect ignition timing.
Damaged spark piugs.
Worn distributor points.

Damaged spark plugs.

Maifunction of choke system.
Clogged fuel pipe or needie vaive.
Dirty or clogged fuel filter.

Fuel pump wiil not work properly.
Clogged carburetor jets.

Throttle vaive does not open fully.

Clogged air cleaner.

Air inhaling from manifold gasket or carburetor
gasket.

Previousiy mentioned.

Adjust.
Clean, adjust or repiace plugs.
Dress, or replace points. Also check condenser.

Clean, adjust ore replace piugs.

Adjust.

Clean.

Replace.

Repair or repiace.
Disassemble and clean.

Readjust.

Clean or replace filter.

Replace gasket.

Overcooling

Others

Clogged or leaky radiator.
Faulty radiator filler cap.
Air in cooling system.
Improper engine oil grade.
Incorrect ignition timing.

Clogged carburetor (lean mixture).
Inoperative thermostat.

Improper governor adjustment.

Faulty P.C.V. valve. Replace.
Condition Probable cause Corrective action
QOverheating Insufficient coolant. Replenish.
Loose fan belt. Adjust fan belt.
Worn or oiled fan beit. Replace.
Inoperative thermostat. Replace.
Worn water pump. Replace.

Flush, repair or replace.

Replace.

Retighten each part of cooling system.
Repiace with proper grade oil.

Adjust.

Qverhaul carburetor.
Repiace.

Adjust governor to the specified conditions.
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Condition

Probable cause

Corrective action

NOISY ENGINE

Engine knocking

Maechanical knocking

Crankshaft bearing
knocking

Connecting rod
bearing knocking

Overioaded engine.
Carbon knocking.
Timing knocking.
Fuel knocking.

Preignition (misusing of spark plug).

This strong dul! noise increases when engine is
accelerated. To locate the piace, cause a misfire
in each cylinder. If the noise stops by the mis-
fire, this cyiinder generates the noise.

This is a little higher-pitched noise than the
crankshaft knocking, and also increases when
engine is accelerated. Cause a misfire in each
cylinder and if the noise diminishes almost
completely, this crankshaft bearing generates
the noise.

Use right gear in driving.

Disassemoie cyiinder nead ana remove caroon.
Adjust ignition timing.

Use specified octane fuel.

Use specified spark plug.

This caused by worn or damaged bearings, or
unevenly worn crankshaft. Renew bearings and
adjust or change crankshaft.

Check fubrication system.

Same as the case of crankshaft bearings.

Condition

Probable cause

Corrective action

Mechanicai knocking

Piston cylinder noise

Piston pin noise

Water pump noise

Others

When you hear an overiapping metallic noise
which increases its magnitude with the revoiu-
tion of engine and which decreases as engine is
warmed up, this noise is caused by piston and
cylinder. To locate the place, cause a misfire in
each cylinder.

This noise is heard at each highest and lowest
dead end of piston. To locate the place, cause a
misfire in each cytinder.

This noise may be caused by worn or damaged
bearings, or by the uneven surface of sliding
parts.

An improper adjustment of vaive ciearance.
Noise of timing chain.

An excessive end-play on crankshaft.

This may cause an abnormai wearing of cylin-
der and lower compression which in turn will
cause a lower out-put power and excessive
consumption of oil.

Overhaul engine.

This may cause a wear on piston pin, or piston
pin hole.
Renew piston and piston pin assembly.

Replace water pump with a new one.

Adjust.
Adjust the tension of chain.

Disassemble engine and renew main bearing.

REV.




Improper ignition
timing

Fuel system out of
order

Improper ignition timing.

Improper heat range of spark plugs.

Improper idle adjustment.

Damaged carburetor or manifold gasket (back-
fire, afterfire).

Clogged carburetor jet.

Improper function of the float.

TITLE VENDOR CHAPTER VENDOR
Mark Industries
MODEL 41KBDF SECTION 4
NOTES P/N 21049 PAGE. 19
Condition Probable cause Corrective action

ABNORMAL

COMBUSTION

(Backfire. afterfire,

run-on, etc.)

Adjust.
Use specified spark plugs.

Adjust.

Replace them with new parts.

Disassemble carburetor and check it

Adijust the level, and check needie vaive.

Fauity cylinder head, Improperly adjusted vaive clearance. Adjust.
etc. Excess carbon in combustion chamber. Remove head and get rid of carbon.
Damaged valve spring (backfire, afterfire). Replace it with a new one.
Condition Probable cause Corrective action

EXCESSIVE OlL
CONSUMPTION

Qil leakage

Excessive oil
consumption

Loose oil drain plug.

Loose or damaged oii pan gasket.

Loose or damaged chain cover gasket.

Worn oil seal in front and rear of crankshaft.
Loose or damaged rocker cover gasket.

Improper tightening of oil filter.

Loose or damaged oil pressure switch.

Cylinder and piston wear.

Improper location of piston ring gap or reverse-
ly assembled piston ring.

Damaged piston rings.

Worn piston ring groove and ring.
Fatigue of valve oil seal lip.

Worn valve stem.

Tighten it.

Renew gasket or tighten it.

Renew gasket or tighten it.

Renew oil seai.

Renew gasket or tighten it (but not too much).

Renew gasket and tighten it with the proper
torque.

Renew oil pressure switch or tighten it.

Overhaul cylinder and renew piston.

Remount piston rings.

Renew rings.
Repair or renew piston and cylinder.

Renew piston and piston ring.
Replace seal lip with a new one.

Renew valve or guide.

REV..
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Mark Industries
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Condition Probabie cause Corrective action
Others Inadequate quality of engine oil. Use the designated oil.
Engine overheat. Previously mentioned.
i Malfunction of P.C.V. system. Check or rapiace.
POOR FUEL
ECONOMY

See the explanation of
the power decreass

Others

Improper idle adjustment (ldle speed, ignition
timing, mixture ratio).

Fuel leakage.

Improper governor adjustment.

Adjust it to the designated rpm.

Repair or tighten the connection of fuei pipes.

Adjust it to the designated rpm.

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Improper grade oii.
QOverheat.

Malfunctioning oil pump regulator valve.

Replace with proper grade oil.
Previously mentioned.

Disassemble oil pump and repair or repiace it.

Condition

Probabie cause

Corrective action

Decreased oil pressure

Excessive wear on the
sliding parts

Scuffing of sliding parts

Functionat deterioration of oil pump.
Blocked oil filter.

Increased clearance in various sliding parts.

Blocked oii strainer.

Maifunctioning oil gauge pressure switch.

Oil pressure decreases.

Damaged quality or contamination of oil.

Clogged air cleaner filter.
Overheat or overcool.

Improper fuel mixture.

Decrease of oil pressure.
Insufficient clearances.
Qverheat.

Improper fuel mixture.

Improper ignition timing.

Repair or replace it with a new one.
Repiace with a new one.

Disassemble and repiace the worn parts with
new ones.

Clean it.

Replace it with a new one.

Previously mentioned.

Exchange the oil with proper one and change
oil filter,

Clean or replace filter
Previously mentioned.

Check the fuel system.

Previously mentioned.

Adjust to the sufficient clearances.
Previously mentioned.

Check the fuel system.

Adjust.
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Mark Industries
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Recommended Lubricant

LUBRICANT SAE VISCOSITY NUMBER
Lubricant [ Specifications Remarks Outside Temperature Range
n Anticipated Before Next Qil Change
For further detauls, refer to GASOLINE ENGINE OIL
Gasoline engine oii APt SD or SE the recommended SAE
viscosity chart. CF
Antifreeze - Ethytene giycol base +40] {1104 = = — e e e e _{\.{S\
g
@l |o
= |7
1155 f-— - =~ (= "‘:". §
o -
I o
2| |
of[=2p o izt
™
-10| jis14 = 2 -~ ,.J—
[">]
-20|{{- 4 $--4S
z
-30|{}-22 |- ’--4
® VN
T10005
System Diagram
FUEL SYSTEM DIAGRAM
Carburstor

Fuel strainer
\m

J  —
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LUBRICATION SYSTEM DIAGRAM

COOLING SYSTEM DIAGRAM

—2[°

.y

waa
]

avintimauai
(0 M TLVTR)
7
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ELECTRICAL SYSTEM DIAGRAM

Qil pressure

Water temperature
switch

!
22+, Water temperature

. warning lamp

! Py _
Aiternator M
1 A { ° A g-i
L € et Distributor Igr_lmon )
d l l l cod _€3 ‘} Charge famp
1 22 =3 =4 Spark plug 2,
=1 = ==
=3 ==, Qil pressure
Voitage reguiator 5] Resistor ¢ .- warning lamp
ETE] *
Ala E ]
FFf
e ==
r— T { So G
/_'[ A
ﬁr

5Gi1326

The engine serial number is stamped on the
right side of cylinder block.

A12-XXXXXX X
A15-xxxxXXX X

Serial No.
Engine mode}
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Engine generai specifications

Classification Gasoline
Cycie 4

. of cylinders and .
No. of cylinders a 4, indine

arrangement

Vaive arrangement

O.H.V. (Overhead vaive)

TITLE VENDOR CHAPTER VENDOR
Mark Industries on
MODEL 41KBDF Sec 4
NOTES P/N 21049 PAGE. 24
o f. [
Specifications
ENGINE GENERAL INSPECTION AND ADJUSTMENT
Engine modei Vaive ciearance (Hot) mm (in) ‘
A12 A15 intake ;
ftem ' Q35 (0.014)
Exhaust !

Drive beit defiection mm {in)

Applied pushing force
N (kg, Ib)

810 121{0.31 10 0.47)

98 (10, 22)

Engine oil capacity
2 (US qt, Imp qt)
With oil filter

Without oil filter

3.2(3-3/8, 2-7/8)
2.7 (2-7/8, 2-3/8)

. 73 x 70 76 x 82 Engine compression pressure
Bore x stroke mm (in) (2.87 x 2.76) (2.99 x 3.23) kPa (bar, kg/em?, psil/rom
Standard 1,245 (12.45, 12.7, 181}/350
Displacement cm? (cuin) 1,171 {71.45) 1,488 (90.80) Minimum 981 {9.81, 10.0, 142)/350
Compression ratio 80 Spark plug
Type B4ES
Number of piston rings i
Compression 2 Gap mm (in) 0.8 to 0.9 (0.031 10 0.035)
Distributor
Qil 1 Point gap mm {in) 0.45 to0 0.55 (0.018 to0 0.022)
Number of main bearings 5 Dweil angle (degree) 49 to 55°
High tension cable resistance
Firing order 1342 {Ohm) Less than 30,000
Ignition timing idle speed A12 A15
8.T7.D.C. degres/rpm 12°/650 10°/650
TIGHTENING TORQUE
Unit N.m kg-m ft-lb
Cylinder head boit 69-74 70-75 51-54
Rocker shaft bracket bolt 20-25 20-25 14.18
Main bearing cap boit 49 -59 5.0-6.0 36-43
Filywheel fixing boit 78 - 88 8.0-9.0 58 - 65
Connecting rod cap nut 31.37 3.2-38 23.27
Camshaft sprocket boit 39.47 40Q0-.48 29-35
Locating piate boit 5-8 05-08 3.6-58
Valve rocker adjusting nut 16.22 1.6-2.2 12.16
Qil strainer boit 9-14 09-1.4 6.5-10.1
Qil pan boit 4.6 0.4.0.6 29.43
Oil pan drain plug 20-29 20-30 14.22
Timing chain cover boit 5-7 0.5-0.7 3.6-5.1
Crank puiley boit 147 - 196 15-20 108 - 145
Water pump bolt 9.14 09-1.4 6.5-10.1
Fuel pump nut 9-.14 09-14 6.5-10.1
Spark plug 15-20 1.5-20 11.14
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NOTES P/N 21049 PAGE. 25

STARTING SYSTEM

CAUTION: Before starting to work, be sure to turn ignition switch “OFF" and then disconnect battery ground cable.

SCHEMATIC

BATTERY
c ®
Il —

: B\

IGNITION
) SWITCH

STARTER
MOTOR

SEL3820
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NOTES P/N 21049 PAGE. 27
DISASSEMBLY 5. Remove yoke. o Not in the specified value. ... Repair

1. Remove magnetic switch.

Magnetic switch assembly

SELOBOF

Yoke assembly
Gear case

2. Remove rear cover.

Resr cover

SELO1C

3. Lift up brush springs.

SELO18

6. Withdraw
lever.

armature

SELO19

7. Remove overrunning clutch.

® Remove pinion stopper clip, push-
ing pinion stopper toward clutch
side. -

EE150

4, Remove brush holder

Brush holder

Pinion stopper

EE277 Pinion stopper clip

. SELO1T

Brush spring
Check brush spring tension.

Spring tension:
13.7-177N
(1.4-1.8kg,"
3.1-4.01b)

and shift -

or replace.

Spring scaie

SEL 109

INSPECTION

Armaturse assembly

1. Check commutator surface.
® Rough ... Sand lightly with No. 500
~600 sandpaper.

SEL6248

.2, Check diameter of commutator.

Commutator minimum diameter:
Refer to S.D.S.

® Less than specified value ... Re.

place.
N\
Yernier
caliper
SEL41BA Commutator

REV.




TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 4
NOTES P/N 21049 PAGE. 28

3. Check depth of insulating mica Brush
{rom commutator surface. Lo Check wear of brush.
® Less than 0.2 mm (0.008 in) Wear limit length: Refer t0 $.0.S.
... Undercut t0 0.5 - 0.8 mm (0.020
.0.031 in) L __‘,\
Undercut - -
procedures =§ !
~|==: 1
05-08mm
Round (0.020 - 0.031 in) ! : , : '
R o Continuity exists ... Replace. ’
i : - SELS268
Correct . . . .
Field coil i ® Excessive wear ... Replace.
\ 1. Continuity test (between field
File coil positive terminal and positive ;
———————g ! bl’UShCS).
—_ 8rush holder
Commutator 1. Perform insulation test between
Segment brush hoider (positive side) and its
W Mica base (negative side).
Positive
{ncorrect €E021 brash

Positive terminal Ohmmeter
4. Continuity test (between two Ohmmetet SEL&18A E
segments side by side).
900

¢ No continuity ... Replace field coil. L T
' SELE278

(1 !

2. Insulation test (betwee‘n field coil

positive terminal and yoke). o Continuity exists ... Replace.

2. Check brush holder to see if it
moves smoothly.

e If brush holder is bent, replace it;
if sliding surface is dirty, clean.

. ? ) seisass

e No continuity ... Replace.

5. Insulation test (between each r:::::‘

commutator bar and shaft).

SEL417A

o Continuity exists ... Replace field
coil.

REV.
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Magnatic switch Pinion assembly With pinion driven out by magnetic
1. Continuity test (between “S” 1. Check clutch. ' switch, push pinion back to remove
terminal and switch body). Check pinion to see that it locks prop- stack and measure clearance “2" be-

erly when turned in “drive” direction tween the front edge of the pinion and

and rotates smoothly when turned in the pinion stopper.
reverse. ' Clearancs "2"":
' ' Refer to 8.D.S.
Ohmmeter Switch .
= [T—=
=
Batt =
QO? _L ery [ 3
SELS288
e No continuity ... Replace. Qearance “2°
SELS308 SELEI28
2. Continuity test (between “S" o Pinion does not lock in either

direction or unusual resistance is
evident ... Replace.
2. Inspect pinion teeth. .
® Replace pinion if teeth are worn or
( N damaged. (Also check condition of -

\ \—/ on ring gear teeth.)
N mmeter
lh | ASSEMBLY

terminal and *“M" terminal).

Moving portion of shift lever
Plunger of magnetic switch

b. Check pinion to see if its sngage-
mant lsngth is correct. -

a. Apply grease to:
9 O‘? ® Rear cover metal
® Gear case metal
SELS298 ® Frictional surface of pinion
.
.

e No continuity ... Replace.

REV.
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.. CHARGING SYSTEM

CAUTION: Befors starting to work, be surs to turn ignition switch “OFF" and then disconnect battary ground cable.

DESCRIPTION

The charging circuit consists of the

battery, alternator, regulator and
necessary wiring 1o connect these,
parts. :

When the ignition switch is set to
“ON", current flows from the battery
to ground through the ignition switch,
voltage reguiator 1G terminal, primary
side contact point “P1"", movable con-
tact point “P2", voltage regulator “F"”
terminal, alternator “F* terminal, ro-
tor (field) coil and aiternator “E™
terminal, as shown in Figure by full
line arrow marks. Then the rotor in
the alternator is excited. On the other
hand. current flows from the battery
to ground through the ignition switch,
warning lamp, voitage regulator “L"
terminal, lamp side contact point
“P4", movable contact point “P5",
and voltage regulator “E™ terminal,
as shown by dotted line arrow marks.
Then, the waming lamp lights.

When the aiternator begins to op-

erate, three-phase alternating current is
induced in the stator (armature) coil.
This alternating current is rectified by
the positive and negative silicon
diodes. The rectified direct current
output reaches the alternator “*A™ and
“E" terminals.

On the other hand, the neutral
point voltage reaches “N" and “E™
terminals (néarly a half of the output
voltage), and current flows from voit-
age regulator “N" terminal to “E"
terminal or ground through the coil
“VC1™ by the dotted line arrow
marks. Then, the coil “VCI™ is ex-
cited, and the movable contact point
“PS™ comes into contact with voitage
winding side contact point “P6™. This
action turns off the warning lamp and
completes the voltage winding circuit,
as shown by the f(ull line arrow marks.

When the aiternator speed is in-
creased or the voltage starts o rise
excessively, the movable contact point
“P2" is separated from the primary
side contact “P1" by the magnetic

force of cod “VC2". Therefore, regis-

ter “R1™ is appiied into the rotor
circuit and output voitage 1s decreased.
As the output voitage is decreased, the
movable contact point “P2" and pri-
mary side contact “Pl" comes into
contact once again, and the alternator
voltage increases. Thus, the rapid vib-
ration of the movable contact point
“P2", maintains an alternator output
voltage contact.

When the aiternator speed is further
increased or the voltage starts to rise
excessively, the movable contact point
“P2" comes into contact with second.
ary side contact point “P3". Then, the
rotor current is shut off and alternator
output voltage is decreased immediate-
ly. This action separates movable con-
tact “P2” from secondary contact
“P3", Thus, the rapid vibration of the
movable contact point “P2" or break-
ing and completing the rotor circuit
maintains constant alternator output
voltage.

Stator (armature) coil

P v e~ - - — .

x

tor (field) coi

A
]
]
!
]
)
¢
[
]
]
)
]
[}
I
)
)
-4

Alternator

1
| g | L-----_---------_J

Voitage regulator

Charge (aliernator) warning lamp
To ignition coll

SELOS4
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BATTERY IGNITION SWITCH
& 5
ALTERNATOR VOLTAGE REGULATOR
: FUSE
.
FUSE
) oAo
HARGING
AMP
SELI83D
CHARGING SYSTEM TROUBLE-SHOOTING '
Before conducting 3n alternator -To conduct test, it is necessary to Set up a test circuit as shown in
test, make sure battery is fully charg: use a 30-voit voltmeter and suitable Figure and test alternator in manner

ed. test probes. indicated in flow chart below:

1. Disconnect connectors at aiternator.

2. Connect “A" terminal to “F" terminal.

3. Connect one test probe {rom voltmeter positive terminal to “A™ terminal. Connect the other test probe to ground.
Make sure that voitmeter registers battery voitage.

4. Turn on headlights and switch to High Beam.

5. Start engine.

6. Increase engine speed gradually until it is approximately l\.lOO rpm, and take the voltmeter reading.

: f
' o

: . A D T
Messured vaiue: Below 12.5 voits : v o1 Measured value: Over 12.5 voits
Altemator is run-down. Remove and check it : i Alternator is in good condition.
for condition. ’ Co

|
.
!
i
!

a. Do not run engine at more than
1,100 rom while test is beina con-
! ducted on siternator.
' b. Do not race engine.

Altemator

L

Voltmeter |

EE284

REV.
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ALTERNATOR
® 29-44 . Front cover Rotor
{0.3-0.45,22-3.3) X Front bearing Slip ring dia.:
Through-bolt ; Bearing more than 32.4 (1.276)
@ 39-54 - ! retainer
{0.40 - 0.55, 2.9 - 4.0} : 2\ Rear
} g . . @) bearing
Pulley ' @ ) X
L ‘ ¢ d
@ 49.64 i
5-8.5, 38 -47) v plode usem@bl 29.44 =
, _ (0.3-0.45,2.2-33)
-~ Min. brush length: 7 (0.28)
. Spring pressure: N
Stator 3.04-4.22N
{310-430¢, 10.9 - 1£.2 oz)
Unit: mm (in)
@ : Nem (kg-m, {t-Ib)  sgL1300
DISASSEMBLY 3. Separate front cover and rotor 4, Remove bearing retainer and take

1. Remove through-boits.
2. Separate front cover and rear

cover.

shaft.

(1) Place rear cover side of rotor in a
vice.

(2) Remove pulley nut.

(3) Take out. puiley, fan and front
cover.

SELSB4A

out bearing.

SELSESA

~ .

SELBS6A

REV.
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Rotor 2. Insulation test. Diode

Pull rear bearing off rotor assem- Perform a continuity test on diodes in

bly. both directions, using an chmmeter.
Circuit tester terminal
Conduction
Positive Negative
(+) plate Diodg Yes
Holder plate | terminal
Diode (+) plate No
terminai Holder plate
SELS90A ;
Diode
(=) plate terminal No
® Continuity exists ...
SELosa y Replace rotor. Diode
terminal (=) plate Yes
3. Check slip ring for wear.

Slip ring outer diamotolt:
Refer to S$.D.S.

If necessary, replacs rotor assembiy.
Some ohmmeters use a reverse polar-
_ Stator ity, in which case continuity will be
exactly opposite from the chart above.

‘" 1. Continuity test

Positive diode

SELO6S

INSPECTION
Rotor
1. Continuity test.

(+) plate

SELO7C

SELB878

® No continuity ... Replace stator.

Negative diods

2. Insulation test

SEL389A

e No continuity ... Replace rotor.

SELO7?Y

e If a diode is faulty, replace all
e Continuity exists ... Replace stator. diodes as 3 unit.

REV.
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Sub-diode " When brush is worn, pressure de- Solder points

Perform a continuity test on sub-
diodes by attaching probes of an
ohmmeter to diode terminals.

If continuity exists or does not exist
in both directions, diode is fauity and
ail diodes should be replaced as a unit,

€ 0000g

SEL689B

Brush

1. Check

brush.

e Not smooth ... Check brush hoider
and clean.

2. Check brush for wear.

smooth movement of

Min. brush {ength:
8.0 mm (0315 in)

Brush wear inniting line

e Less than the specified value ..
Replace.

3. Check brush pig tail for damage.

o Damaged ... Replace.

4. Check brush spring pressure.
Measure brush spring pressure with

brush projected approximately 2 mm

(0.08 in) from brush holder.

Spring pressure:
3.040-4.217N
(310-430g,
10.93 - 15.17 oz}

craasss approximataly 0.196 N {20 g,
0.71 oz) per 1 mm (0.04 in) wear.

!

(O ISRV | o [ I

U
2mm (0.08i0) ., ..

© EE049

{ !
e Not in the specified value

Repiace.

!
| AssEmBLY -

*1. When soldering ea2ch stator coil

i lead wire to diode assembly terminal,
carry out the: operation as fast as
: possible. _

2. When soldering brush lead wire,
observe the following.

(1) Position brush so that it extends
11 mm (0.43 in) from brush holder.

10.5-11.5 mm
(0.413 . 0.453 In}

SELS9SA

(2) Coil lead wire 1.5 times around
terminal groove. Solder outside of
terminal.

When soldering, be careful not to let
solder adhere to insulating tube as it
will weaken the tube snd causa it to
break.

After soidening,

place insulating tube
on terminal

1 mm (0.04 in)

SELS96A

3. Tighten pulley nut and make sure
that deflection of V-groove is proper.

4, Before installing front and rear
sides of alternator, push brush up with
fingers and retain brush, by inserting

... brush lift wire into brush lift hole

from outside.

J Q. G
h /@/
A I

\@a\
((‘

S. After installing front and rear
sides of alternator, pull brush lift wire
by pushing toward center.

Do not pull brush lift by pushing
toward outside of cover as it will dam-
age slip ring sliding surfaca.

6. Tighten through-bolts.

REV.
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VOLTAGE REGULATOR CAUTION:

MEASUREMENT OF
REGULATING VOLTAGE

1. Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (0.2552) with cables as shown.
Check to be surs that all electrical
losds such as lamps, sir conditioner,
radio, etc. are turned off.

Before starting engine, be sure to make
short circuit with a cable as shown in
Figure,

Failure to foilow this caution causes
3 damaged ammeter.

2. Refer to the following chart to
determine if regulator and relative

parts are in good condition:

REGULATOR

ALTERNATOR

B

WIRE HARNESS *

Short circuit here (between
fusible link side terminsi and
(-} terminal of smmeter)
before starting the operation.

. L
3 ___-l ----- 1
SBLE r- ] CEN:) -]
FUSIBL ! —
LINK BOX ] BATTERY v , : .

AESISTOR FOR
MEASUREMENT AMMETER VOLTMETER
{10A) {30v)

SEL106

REV.
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1. Start engine.
2. Rotate engine at 2,500 rpm for several minutes.
After racing for several minutes, ammeter reading After racing for several minutes, ammeter
— below SA. reading — over SA.
Fully charged battery available. Fully charged battery not avaiable.
1. Replace with fully charged battery. 1. Connect a 0.252 resistor in series.
2. Check to see if current falls below SA.

1
l |

Current falls below SA. Cutrent does not fall below SA.

.

Recharge battery and see if current falls below SA.
J

i
Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voitmeter.

| 1

Needle of voltmeter held within limits shown in the table Needle of voltmeter out of limits shown in the
below. following chart.

Regulator functioning properiy.

Reguiator out of order. Have it repaired at
authonzed shop.

Temperature Voltage V d. The reguiator is of a temperature- 1. Measure ecach gap. Adjust core
°C(CF) (RQB22208) compensating type. Before meas- gap and point gap in that order. No
uring voitage, be sure to measure adjustment 1s required for yoke gap.
-10(14) 14.75-15.25 surrounding temperature. 3. Adjusting core gap
0(32) 14.60-15.10 Loosen screw which is used to
secure contact set on yoke, and move
10(50) 14.45-14.95 ADJUSTMENT contact upward or downward proper-
20 (68) 14.30-14.80 v ly.
oltage reguiator
30(86) 14.15-.14.65 Adjusting regulating voltage Core gap:
40 (104) 14.00 - 14.50 Refer t0 5.D.5.

a. Do not measure voltage immediate-
ly after driving. Do this while regu-
lator is cold.

b. To measure volitage, raise engine
speed gradually from idling to rated
speed.

¢. Vaoltage may be approximately
0.3V higher than the rated for two

to three minutes after engine is EEI9E
started, or more specifically, when 1 Charge relay €EWE
regulator becomes seif-heated. " ' 2 Voltage regulator ot

: I t contact surface. ontact set
Measurements should then be made 1. Inspec 4 ( ] 3 Thickness gauge
within one minute after starting . Rough ... Lightly polish with sand 3 4 mm (0.16 in) dia. screw
sngine, or when regulator is cold. paper (#500 or 600). 4 Crosshead screwdriver

REV.
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4. Adjusting point gap

Loosen screw used to secure upper
contact, and move upper contact up-
ward or downward adequately.

Point gap:
Refer to S.D.S.

EEJ99

I Thickness gauge

2 3 mm (0.12 in) dia. screw
3 Crosshead screwdriver

4 Uppercontact

5. Adjusting voitage

Adjust regulating voltage as fol-,

lows:

Loosen lock nut securing adjusting
screw. Tumn this screw clockwise to
increase, or counterciockwise to de-

crease, reguiating voltage.

Charge reiay

Normal relay operating voltage is 8

to 10V as measured at altemator “A"

erates at 4 to SV.

circuit as shown in Figure.

terminal. Relay itself, however, op-

Use 1 DC voitmeter, and set up 2

EE400

Regulator

o W)

Wrench

Crosshead screwdriver

Adjusting screw
Lock nut

(B} (WB) (WL)
E F IG

SEL132D

grounded.
2. Start engine and keep it idle.
3. Take voltmeter reading.

1. Connect positive terminal of voltmeter of regulator lead connector "N terminal with negative terminal

[

|

0 volts
1. Check for continuity between
“N” terminais of regulator and
alternator.
2. Altemator circuit defective if
continuity exists.

Bejow 5.2 voits

(Pilot lamp remains lit.)
1. Check fan beit tension.

2. If correct, remove regulator

and adjust as necessary.

Over 5.2 volts.
(Pilot lamp remains lit.)

points out of order.
Replace regulator.

Pilot lamp relay coil or contact

" Qver 5.2 volts
(Pilot lamp does not light.)
Pilot lamp relay assembly is in good condition.

REV.
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CAUTION: Before starting to work, be sure to turn ignition switch “OFF” and then disconnect battery ground cabls.

DESCRIPTION

The ignition circuit consists of the
ignition switch, coil, distributor, wir-
ing, spark plugs and battery.

The circuit is equipped with a
resistor. During cranking, electrical
current bypasses the resistor, thereby
connecting the ignition coil directly to
battery. This provides full battery
voitage at coil and keeps ignition
voltage as high as possible.

Low voitage current is supplied by
the battery or alternator and flows
through the primary circuit. It consists
of the ignition swtch, resistor, prima-
ry winding of the ignition cait, distrib-

utor contact points, condenser and all
connecting low tension wiring.

High voltage current is produced by
the ignition coil and flaws through the
secondary circuit, resulting in high
voltage spark between the electrodes
of the spark plugs in engine cylinders.
This circuit contains the secondary
winding of the ignition coil, high
tension wiring, distributor rotor and
cap.

When the ignition switch is turned
on and the distributor contact points
are closed, the primary current flows
through the primary winding of the
coil and through the contact points to
ground.

When the contact points are opened

by the revolving distributor cam, the
magnetic field built up 1n the primary
winding of the cuil moves througn the
secondary winding of the coil inducing
high voltage. The high voltage is
produced every time the contact
points open. The high voltage current
flows through the high tension wire to
the distributor cap. Then the rotor
distributes the current to one of the
spark plug terminals in the distributor
cap.

The spark is obtained when the
high voltage current jumps the gap
between the insulated electrode and
the ground side clectrode of the spark
piug. This process is repeated for each
power stroke of the engine.

IGNITION
SWITCH

)
~es bo eAlse

RESISTOR

IGNITION
coiL

G_}

DISTRIBUTOR

BATTERY

.||»—_<D

/-\BHEAKER
dpd) POINT

CONDENSER/

.|l

SPARK
PLUG

SELOA2F
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DISTRIBUTOR
Cao
sssembly
Carbon point
Snap ring
Rator head
assembly
Governor weight
Earth wire

Governor sprin
pring Contact set

Lead wire

Breaker piste
sssembiy

Camshaft set
screw

Housing

Camshaft sstembly

Terminal

Soring

Caondsenser

- Vacuum
controiler

\Ig ) ; D) ———r—eee Tormiinai

l— Clamgp

S S e
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CHECKING AND ADJUSTMENT
Cap and rotor head

Check cap and rotor head for dust,
carbon deposits and cracks., ...

an indication that condenser is in good
condition, o

If needle shows any steady reading or
if: it registers- zero, the likelihood is
that: transformer is out of order, cail-

Cantact point _ _ ing for replacement.

1. Check the point surface.

Condensar capacity:

CAUTION:

Put mateh mark across cam and shaft
to that original combination can be
restored at assambly. S

CAUTION:

Incribe a match mark across spring
and mating part so that 1pring can be
replacaed in its original position during
assembly.

Be careful not to stretch or deform

Take off any irregularities with fine 0.2-0.24 uf - -
sandpaper (No. 500 or 600) or with oil Condenser insulation resistance:
stone. . .o - More than SMQY
2. Adjust point gap. e Advanca mechanism
Loosen breaker plate set screws. , Specifications

Refer to S.D.S.

Vacuum advance mechanism

.+ . mechznical parts

SMA823

.1, Check vacuum inlet for signs of
leakage at its connection. ° .
2. Check vacuum diaphragm for air
leak. =77

If leak is found, replace vacuum con-

- ~-~troller assembly.

3. Inspect breaker plate for smooth

S1 bl J;moving. y it .

Move breaker plate by pivoting around
projected pin so that contact point gap
can be adjusted to the specified value.
Turning breaker plate clockwise will
decrease contact point gap, and tumn-
ing counterclockwise will increase con-
tact point gap.
Point gap:
Refer t0 S.D.5.

Adjust point

SMAS24

Tighten breaker plate set screws.

. t
Condenser
Checking of condenser is made by a
capacity tester. This can also be made
by a circuit tester with its range set to
high resistance reading. When needle
of tester swings violently and then
moves back to infinite gradually, it is

- - If plate does not move smoothly, this

condition could be due to sticky steel
balls or pivot. Apply grease to steel
balls or, if necessary, replace breaker
plate as an assembly.

Centrifugal advance mechanical parts

When cause of engine malfunction is
traced to centrifugal advance mechani-
cal part, use distributor tester to check
its characteristic.

When nothing is wrong with its charac-
teristic, conceivable causes are break-
down or abnormal wearing-out of
driving part or others. So do not dis-
assemble it.
In case of improper characteristic, take
_ off contact breaker assembly part and
check closely cam assembly, governor
weight, shaft and governor spring, etc.
In case centrifugal advance mechanical
part is reassembled, be sure to check
advance characteristic with distributor
tester.

B

DISASSEMBLY

Disassemble distributor, noting the
following especially.

governor spring.

ASSEMBLY

Carefully observe the following in.

structions.

1. Install governor spring to shaft so

that relative

positions of the two are

as shown in figure below.

SEL7198

1 Short rectangular

2 Cam shaft

3 Govemor spring “B”
(Rectangular hook type)

4 Long rectangular hole

$§ Governor spring "A"™
(Ciscular hook type)

2. Install camshaft to shaft so that
relative positions of notch in camshaft
and protrusion on lower end of shaft
are as shown in {igure below.

Camshaft cutout pomou7

SEL7208

3. After assembly, check operation
of governor before installing it on

engine.
4. Ignition

timing should be tested

with unit mounted on engine.

P




TITLE VENDOR T

Mark Industries OR CHAPTER VENDOR
MODEL 4 1KBDF SECTION
NOTES P/N 21049 PAGE. 41

' , i

SERVICE DATA AND SPECIFICATIONS

STARTER MOTOR ! ALTERNATOR
Modet l MITSUBISHI M2T20181 Mode MITSUBISHI A1T24371
Nominai autput kW 0.8 .+ Nominai rating V-A 12-38 -
System voitage v 12 ) . Ground polarity Negative t
Weight kg (1b} 4.2 (9.3} ** Minimum revolution
No losd ) .. r\;::'nn;l::’ts is spplied) Lest than 1,000
Terminal voitage v 115 o : . rom
Current A Less then 50 More then 27.5/2.500
e - Y Hot output current Alrpm More than 35/5.000

Pulley ratio

225

Minimum length of brush

More than 7 (0.28)

3.040 -4 217
{310-430,1093-15.17

More than 32.4 (1.276}

Minimum length of brush . 11.5 (0.48) T (i)
mm (in)
Brush spring tension N {kg,lb) | 12.7-16.7 (1.3-1.7,29-3.7) ' . B’“‘h wnng'Drtnuu o
Quter diameter of commuutc.sr 32 (1.26) Stip ring outer diameter
mm {in) A » .
mm {in)
Depth of mica ‘ -
Wear limit mm {in} 0.2 (0.008) R o :
\' REGULATOR
Repair sccuracy mm (in) 0.5-0.38 (0.020 - 0.031) o OLTAGE GUL

Clesrance between srmature
shaft and besring

. Modei

MITSUBISHI RQB22208S

' tf Reguiator voitage

Wear timit mm {in}) 0.2 (0.008) i 0 12 (st 20°C (68°F)) (With fully © 143-1563° ;
L. V - .
Repasir sccurscy  mm {in) | 003 -0.10 (0.0012 - 0.0039) charged bantery) .
Gap *'2” betwesn pinion front . g ‘[’::';'O‘J.'cc?:s r.e;;s]nnc. a 216
edge end pinion stopper 0.5-2.010.020 -0.079),
mm (in) "' Rotor coil inserting resistance 10

i (st20°C(68°F}] a
Voltage coil serias resistance 18
{at 20°C (68°F}] f
A .
Core gap mm (in} 0.7-1.310.028-0.051)
Point gso con mm (in} 0.3.0.45(0.012-0.018)
Charge relay : [

.'l'id:.nu vc.magc [ 13 42.52
N terminei
ar
.1:Voltage coil resistance -~/ 238
f 1
i Cormgap - 10 mm {in) 0.9 -14(0.035 -0.055)
Point gap mm {in) 0.7 -1.1{0.028 -0.043)

REV.
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NOTES P/N 21049 PAGE. 49
DISTRIBUTOR IGNITION COIL
A12 A18 Modei MITSUBISHI HPS-13E10
Model MITSUBISHI MITSUBISHI Primary voitage v 12
TITO3S 7 T3T03581
Sosrk gap mm {in) More than 7 (0 28)
Firing order 134-2
Primary resistancs a 1 5210%
Rotating direction Countsrciockwise {ae 20°C (68°Fil ’
Dwaeil angie st point gap 49° -65°
0.5 mm {0.020 in) degree SPARK PLUG
Point gap mm (in) 0.45 - 0.55 (0.018 - 0.022} - -
- - - Size (Screw dis. x reach) . 14 x 19 {0.S5 x 0.75)
Cap insulation resistance mm (in}
MQ 50
Plug gap mm {in) 08-09(0.031-00235)
Rotor head insuiation 50

resistance MR

Tightening torque
N-m (kg-m, ft-ib)

Cap carbon point length

More than 3 (0.12)

15-20(15-20,11-14)

mm (in}
0°/18.7-213 0°/12.7-15.3
(187 - 213, (127 - 153,
Vacuum savance 140 - 160, 95 - 115,
L 5.51 - 6.30) 3.74 -4 53)
{Distributor degree/ - . . .
distributor kPa (mbasr, 75° -95% 113
mmHg, inHg)] 360-400 373-427
’ (360 - 400, {373 - 427,
270 - 300, 280 - 320,
1063 -11.831) 11.02 -12.60)
Cantrifugal advance 0°/470 - 625 0°/500 - 620

[Distributor degree/
distributor romj

10.5° - 125°/2,400

105° - 12.5°/2,400
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TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 5
NOTES P/N 81115 PAGE. 2"
1 2 on 12 2 14 15
! I
o sosmmpmmm—
Al -
4 ) =—=
c ' ,
) )
M ——D
o3
PARTS LIST
B i oy ,".i'.é';." - . ‘,"-:“;‘o{.lr;' B REQ'D.
REF, HEELET & AT PER
NO. 3 b e e Rl B DESCRIPTION ASSY.
1 ° | Back plate assembly 1 ,;,., .9 . | Wear plate 1
2 - | O-ring 2 |'2710 | Bearing seal 1
3 | Optionai thrust ptate 1 311°*"| Molded o-ring 1
4 | Body 1 ~12 Back-up gasket 1
S Spline drive gear assy. 1 13 Front plate assy 1
8 | \dler gear assy. 1 " 14 | Shaft seal 1
7 Keyed drive gear assy. 1 BEB -] Cap screw 8
8 |Key 1

Note: For pumps with Flow Divider, Flow Control or Relief Vailve backplates refer to page 7

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 plate (13) from back plate (1). Body (4) will
remain with either front plate or backplate.

It backplate was removed first, remove optional
thrust plate (3) from body gear pockets (4). if the
front plate was removed first, remove wear piate
(9) from body gear pockets (4).

11.

12.

13.
14.

DISASSEMBLY
1. Remove key (8) from drive shaft if keyed drive 8. Remove drive gear assembly (5) or (7) and idler
gear assembly (7) is used. gear assembly (6) from body (4)
Thoroughly clean outside of pump. 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.

Remove o-ring (2) from front plate (13) and back-
plate (1).

Remove back-up gasket (12) from front plate (13)
by prying with a sharp tool

Remove bearing seal (10) from front plate (13) by
prying with a sharp toot.

Remove molded o-ring (11) from front plate (13).

Remove shaft seal (14) from front ptate (13) by
prying with a screwdriver.
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TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 5
NOTES P/N 81115 PAGE. 3
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
7 It edge of gear teeth are sharp, break edge with

2

Remove all nicks and burrs from all parts with

emery cloth

GEAR ASSEMBLY

1

Check drive shaft spline for twisted or broken
teeth or check keyed drive shaft for broken or
chipped keyway.

emery cioth

FRONT AND BACKPLATE

1.

Oil groove in bushings in both front plate and
backplate should be in line with dowel pin holes
and 180° apart. This positions the oil grooves
closest to respective dowel pin holes.

2 Inspect both the drive gear and idler gear shalts at
bushing points and seal area for rough surfaces 2. If 1.D. of bushings in front plate or backplate ex-
and excessive wear. ceed :755 front or bapkplale shouid bg 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 should be flush with face of
assembly may be replaced separately; shafts and front piate.
gears are available as assemblies only.) 4 It optional thrust plate is not used, check for scor-
4. Inspect gear face for scoring and excessive wear. ing on face of backplate. If wear exceeds .0015,
5. If gear width is below the following figures — the backpiate should be replaced.
gear assembly shouid be replaced. BODY
Pump 1 Check inside gear pockets for excessive scoring
Disp. | 50 66 B4 | 102)|1.20]1.37]1.54]1.69| 1.87 or wear.
Gear 2. Body should be replaced if 1 D of gear pockets
width | 384 | 510 | 636 | 762 | 888 ]1.014|1 140]1.266|1.392 exceeds 1.713
GENERAL INFORMATION

It is important that the relationship of the backplate,

thrust plate, body, wear plate and front plate is correct.
You will note two half moon cavities in the body which

must face away from the front plate. Note: The smaller boss.
half moon port cavity must be on the pressure side of
REASSEMBLY

1 The optional thrust plate, wear plate, bearing seal, 7
molded o-ring, back-up gasket, shaft seal and o-
rings should be replaced as new parts 8

2 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.

4 Place molded o-ring (11) in groove in front ptate °
Place bearing seal (10) over molded o-ring — 10.
groove side down

5. Apply a thin coat of heavy grease to both milled 11.
faces of body Slip body onto front plate — half
moon port cavities in body must face away from 12
front plate. :
Note The small half moon port cavity must be on
the pressure side of pump. 13

6 Place wear piate (9) on top of back-up gasket with
brorize face up. The side with the mid section cut
away must be on suction side of pump. (Be sure to 14

note difference between wear plate (3) and op-
tional thrust plate (3)

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

Dip gear assemblies into oil and slip into front
plate bushings

Install optional thrust piate (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 until dowel
pins are engaged

Install boits (15). Tighten evenly to 25/28 it Ibs
torque.

Liberaily 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) untii flush with front surface of
front plate.

Install key (8) on keyed shatt (7).

Note: Refer to Trouble Shooting and Start-up Procedure on page 6.
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Mark Industri TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION g
NOTES P/N 81115 PAGE 4

DOUBLE PUMP

—D
)
PARTS LIST
. . . R REQ'D. . REQD
REF. i PER ,| REF. : PER
NO. DESCRIPTION P ASSY. 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 (stip fit) 1 14 Spline drive gear assy 1
5 Idler gear assy (rear) 1 16 ' | idler gear assy (front) 1
8 Round key 1 18 Keyed drive gear assy 1
7 Wear plate 2 17 Key 1
8 Bearing seal 2 18 Front plate assy 1
] Molded o-ring 2 19 Shaft seal !
10 Back-up gasket 2 20 Cap screw 8

Note: For pumps with Flow Divider, Flow Control or Relief Valve backplates refer to page 7
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i TITLE VE
MI || Mark Industries NDOR CHAPTER VENDOR
MODEL 41KBDF SECTION g5
NOTES P/N 81115 PAGE. 5
DISASSEMBLY

1 Remove key (17) it keyed drive gear assembly
(16)is used

2 Clean outside of pump thoroughly

Use sharp toot to scribe a mark across all sections
of the pump This will assure proper reassembly

4. Clamp pump in vise, shaft up and remove cap
screws (20) eight each.

5. Remove pump from vise, hold pump in hands and
bump shaft against wooden block to separate
front pump sections. Body (13) will remain with
either tront plate (18) or adapter plate (11).

6 Remove idler gear (15) from either front plate or
adapter plate

7 Remove backpiate (1) from body (3) by tapping on
backplate with plastic hammer or rawhide mallet.

8. Remove idler gear (5), slip fit gear (4) and key (6).

Remove drive gear assembly (14 or 16) from
adapter plate Remove optional thrust plate (12)
from adaptor plate (11)

9 Place drive gear assembly in bushing and tap pro-
truding end with plastic hammer or rawhide maliet
to remove bodies (3) or (13) from plates they re-
mained with.

10. Remove wear plate (7) from front piate (18).
11. Remove wear plate (7) from adapter plate (11)

12. Remove o-rings (2) from front plate (18), adapter
plate (11), and backplate (1)

13. Remove back-up gasket (10), bearing seat (8) and
molded o-ring (9) from front plate (18) and adapt-
er plate (1 1) by prying out with a sharp tool

14 Remove shait seal (19) from front plate (18) by
prying with a screwdriver

INSPECT PARTS FOR WEAR

GENERAL
1 Clean and dry all parts

2 Remove nicks and burrs from all parts with emery
cloth

GEAR ASSEMBLY

1 Check drive shaft spline (14) for twisted or broken
teeth or check keyed drive shatt (16) for broken or
chipped keyway Check for broken keyway in
shaft where slip fit gear is installed for double
pump

2. Inspect both the drive gear and idler gear shafts at
bushing points and seal area for rough surtaces
and excessive wear

3 If shaft measures less than 748 in bushing area,
the gear assembly should be replaced (One gear
assembly may be replaced separately; shafts and
gears are available as assemblies only The slip fit
gear is available separately)

4 Inspect gear face for scoring and excessive wear

if gear widths are below the following figures the
gear assembly should be replaced

Pump
Disp. 50 66 84 1021120{ 1371 154[1.691]187
Gear
Width | 384 510 | 636 762 | 888 {1.014]1.140]|1 266]1.392

6. Be sure retaining rings are in grooves on either
side of drive and idler gears

7 If edge of gear teeth are sharp, break edge with
emery cloth

FRONT PLATE, BACKPLATE & ADAPTER PLATE

1. Oil gooves in bushing in both front plate, back-
plate and adapter plate should be in line with
dowel pin holes and 180° apart This positions
the oil grooves closest to the respective dowel pin
holes

2. It 1.D. of bushings in front plate, backplate or
adapter plate exceed .755 the front plate, back-
plate, or adapter plate should be replaced (Bush-
ings are not available as separate items)

3 Bushings in front plate and back-up gasket side of
adapter plate should be flush with face

4 If optional thrust plates are not used check for
scoring on face of backplate and adapter plate f
wear exceeds 0015 backplate or adapter plate
should be replaced.

BODY
1  Check inside gear pockets for excessive scoring
or wear

2. Body should be replaced if 1D of gear pockets
exceed 1 713

GENERAL INFORMATION

It is important that relationship of the backplate, body,
wear plate and front plate is correct. You will note two
halt moon cavities in the body which must face away
trom the tront plate Note: The smailer hall 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

REV.
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1. If shop test stand is available, the following proce-

A

=} 0o o

PLACING PUMP BACK INTO SERVICE

dure for testing rebuilt pumps is recommended:

Mount pump on lest stand making sure that the
proper level of clean oil is available in the res-
ervoir. Check suction line for leaks and ob-
structions.

. Start pump and run for three minutes at.zero

pressure

. Intermittently ioad pump to 500 P.S.1. tor three

minutes.

. Intermittently load pump to 1000 P S1i. for

three minutes
intermittently toad pump to 2000 P S.1 for

2.

three minutes

F Remove pump from test stand and check for
freeness of drive shaft Check for leaks

If shop test stand is not available, the following pro-
cedure for testing rebuilt pumps is recommended:

A Mount pump on equipment and run pump at
1/2 engine speed at zero pressure

B By operating control valve build pressure in-
termittently for three minutes

C. Increase engine speed to full throttie and buiid
pressure intermittently for three minutes

D Idle engine and check for ieaks

SINGLE OR DOUBLE PUMP TROUBLE SHOOTING

PUMP TROUBLE PROBABLE CAUSE REMEDY
1 Noisy pump caused by a Qil too heavy a Change to proper viscosity
cavitalion b Qiifilter plugged. b Clean filters
c. Suction line plugged or too smail. ¢. Clean line and check for size.
2 Ofil heating a Oil supply low a Fill reservoir
b. Contaminated oil b Drain reservoir and refill with clean oil
c. Setling ot relief valve too high or too iow ¢ Setto correct pressure.
d Oitin system too light d Orain reservoir and refill
with proper viscosily oil.
3 Shalt scal leakage a. Worn shatft seal a Replace shaft seal
b Worn shait in seal area b Replace drive shait
c. Broken bearing seal or back-up gasket ¢ M replacing the shaft and shaft seal does

d. Bushings oul of position
e. Excessive internal wear

not stop seai leakage, the

pump should be disassembled

and checked foritems 3, ¢c & d
d Disassemble pump and replace front plate
e Disassemble pump inspecl

parts and replace as needed.

4 Foaming oil a Low oil level a Fill reservoir
b Air leaking into suction line b Tighten fillings .
c. Wrong kind of oil. ¢. Drain and lill reservoir with non-loaming oil.

TITLE VENDOR CHAPTER
| Mark Industries VENDOR
MODEL 41KBDF SECTION g5
NOTES P/N 81115 PAGE. 6
REASSEMBLY
1. Optional thrust plate, wear plates, bearing seals, bronze face toward gears with mid section cut
molded o-rings. back-up gaskets, shaft seal and away towards suction side of pump
o-rings should be replaced as new parts. 9 Install adapter plate (11) i place on front body
2 Install o-rings (2) in groove of front plate (18), (13) Check positioning mark on ail sections of
adapter plate (11). and b_ackplate (1) with a small pump
amount of grease to hold in place 10 insta_ll second body (3) onto adapter plate (11)
3. Tuck back-up gasket (10) in front plate (18) and and install wear plate (7)
ggapntef plate (11) with open part of “V" section 11 instail key (6) in slot of drive gear assembly shaft
(14 or 16) Dip slip fit gear (4) in ol and slip on
4. Place molded o-ring (9) in groove in front plate shaft and into gear pocket of body Check key for
and adapter plate. Place bearing seal (8) over proper location
molded o-ring, groove side down. 12 Dip idler gear (5) in oil and instali in gear pocket of
5 Apply a thin coat of heavy grease to both milled body (3).
taces of body. Slip body onto front plate-half .
moon port cavities in body must face away from 13. iogg&na?ggg:;;” over shafts unlil dowel pins
front plate Note: The small half moon port cavity
must be on the pressure side of pump. 14 Install cap screws (20) Tighten evenly to 25/28
6. Place wear plate (7) on top of back-up gasket with ft. ibs. lorque.
bronze face up. The side with the mid section cut 15 Work shaft seal (19) over drive gear shafl, being
away must be on suction side of pump caretul to not cut r_ubber sealing lip (Qil seal lib-
7 Dip drive gear assembly (14 or 16) and idler gear g;ael:ys?‘?l?raengslallung) Place 1-5/16 O D sleeve
° h . - press in shatt seal (19) until flush
assembly (15) into oil. Slip both gear assemblies with front surface of front plate
into gear pocket of body and into front plate
bushings 16 Install key (17) on keyed shaf* (16)
8. lInstall optional thrust plate (12) into body (13)
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i! Mark Industries TIME VENDOR CHAPTER VENDOCR
I
| MODEL 41KBDF SECTION
NOTES P/N 81115 PAGE.
RELIEF VALVE BACKPLATE PARTS LIST
7 REQ'D
REF. PER
NO. DESCRIPTION ASSY
1 Slotted plug 1
2 Q-ring 1
3 Shims IAs Read
4 Spring, Relief Valve 1
5 Plug Seat 1
8 Seat 1
7 Backplate 1
DISASSEMBLY
Use slotted socket and remove relief valve plug 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 al!l zarts. available as separate items).
The o-rings need not be inspected as they should 6. If optional thrust piate is not used, check for scor-
be reptaced as new items. ing on face of backplate It wear exceeds 0015,
3. Remove all nicks and burrs from all parts with backplate should be replaced
emery cloth 7  Check shims (3) for wear
Qil grooves in bushings should be in line with 8. Check spring (4) for weakness or breakage.
qowel pin holes and 180 degrees apart. This posi- 9 Wash backplate in clean solvent, direct com-
::glness the oil grooves closest to the respective pin pressed air into relieft valve cavity in backplate to
dry relief valve cartridge assembly The procedure
5. 11 10D. 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 torque
(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
5 O-ring 1
8 Shims As Req'd
7 . } Spring, Relief Valve 1
© B8 » | Plug Seat 1
9 Seat 1
| “40 }Hex Plug 1
C O \O@ 11 Shims As Req'd]
| ' I ‘ ' 12. | Spring, Fiow Divider 1
98 7 & 5 4 13 Backplate 1

REV.
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(9), plug seat (8), spring (7), same number of
shims (6), new o-ring (5) on plug (4) and torque
plug (4)to 21 to 24 ft. Ibs.

' Mazk Industri TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 5
NOTES P/N 81115 PAGE. 8
DISASSEMBLY
Use slolted socket and remove relief valve piug predetermined depth with locktite applied
$:c}msg'a"c1:r§|6a)les(plrg;g (7). plug seat (8) and seat (9) 2 Remove plug (1), spooi (3), ptug (10), shims (11)
Note: Do not remove internal relief vaive cartridge and spring (12) from backplate (13)
assembly Cartridge assembly has been set to a
INSPECTION
Clean and dry all parts. backplate should be replaced
The o-rings need not be inspected as they should 7 Inspect backplate spool bore for scoring or con-
be replaced as new items, tamination.
Remove alt nicks and burrs from all parts with 8. Inspect spool O D for scratches, it should be
emery cloth. srpooth anq frge of nicks and burrs Spool should
Oil grooves in bushings should be in line with slide freely inside backplate bore.
dpwel pin holes and 180 degrees apart. Thi; pos;i- 9. Check shims {6) and (11) tor wear
::glr;ss the oil grooves closest to the respective pin 10 Check springs (7) and (12) for weakness or
i D. breakage
1.0. ot bushings in backplate exceed .755 the . ,
backplate should be replaced. (Bushings are not V1 Wash backplate "'.1 clean solvent. direct com-
available as separate items). pressep air into re ugl valve cavity in backplate to
dry relief vaive cartridge assembly The procedure
If optional thrust plate is not used, check for scor- removes any trapped contamination
ing on face of backplate. If wear exceeds .0015,
REASSEMBLY
Install relief valve parts in backplate (13), seat 2. 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)to 27 to 30 {t ibs

FLOW DIVIDER/FLOW CONTROL TROUBLE SHOOTING

FLOW N ,:. e :'d. g LR :'i"i',‘-,-:', T . i s
DIVIDER TROUBLE .+« PROBABLE CAUSE " ! ' - REMEDY
1 External leakage a Spool plug o-ring a Remove spooi plug and replace o-ring
b. Relief valve plug o-ring, b. Remove relief valve plug and replace o-ring.
2 Low priority pressure a Low relief vaive setting a Replace weak or broken spring
b Shim as required
c. Replace backplate assy.
3 Low priority flow a Relief valve open or leaking a Replace weak or broken spring
b Scratched machined sealing b Replace parts as required
surface in relief vaive (Either in
seat or poppet within cartridge)
¢. Contaminant lodged in reliel valve c. Clean relief valve cavity
d Missing spring shims d Add shims as required
e. Weak Spool 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 lodged in orifice.
5. No secondary flow. a. Spool sticking. a. Remove and clean spool bore.
6. Low secondary flow. a. Pump flow degradation due lo wear. a. Check pump for worn parts and replace.
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4 TITLE VENDOR CHAPTER
Mark Industries VENDOR
MODEL 41XBDF SECTION ¢
NOTES P/N 20719 PAGE. 1
SERVICE INSTRUCTIONS
SHIFT CYLINDER
M.I. P/N 20719
Seal Kit P/N 66793
Disassembly

1. Thoroughly clean the outside of the cylinder.

2. Loosen bearing nut (6); unscrew and remove bearing (4).

3. Remove piston & rod assembly from the barrel (11).

4. Remove piston (10) from rod (1).

5. Remove all o-rings, back-up washers, and Teflon piston ring
from all parts. These items should be replaced with the new
items supplied in the cylinder seal kit.

6. Thoroughly clean and dry all parts.

Inspection

1. Remove nicks and burrs from all parts using emery cloth.

2. Inspect the I.D. of the barrel for excessive scoring and
wear.

3. Inspect the rod for scratches and nicks.

4. Inspect the I.D. of the bearing for scoring and excessive
wear.

Reassembly

1. All parts should be cleaned and thoroughly dried. Metal
parts should be lightly ociled prior to reassembly.

2. Install new o-ring (3) and back-up washer (2) in the I.D. of
bearing (4).

3. Install bearing nut (6) on bearing (4).

4. Install new o-ring (5) on 0.D. of bearing (4).

5. Install new o-ring (7) on rod (1l); install piston (10); then,
torque to 14-16 ft/lbs.

6. Install new o-ring (8) and Teflon slipper ring (9) on 0.D. of
piston (10). The Teflon ring will stretch as it is installed
on the piston and it must be compressed after installation,
to help it return to its original size.

Suggestion: A hose clamp could be used as a field tool to
compress the Teflon piston ring.

7. Install bearing (4) on piston rod assembly.

8. O0il the piston liberally, then insert it in the barrel I.D.
Push the bearing down until threads are engaged. Push the
piston rod down its' full travel. Continue turning bearing
in, until the distance from the top of the bearing to the end
of the rod is 1.62 inches. Stop, and tighten the bearing nut
(6) to 12-17 ft/lbs.

9. Cycle the cylinder and check for leaks.

REV.
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TITLE VENDOR CHAPTER VENDOR

1 _Mark Industries

MODEL 41KBDF . ||SEcToN

NOTES P/N 81274

Torgmotor”

Service
Procedure

MG, MF, MB, ME Series




DIRT & WATER

SEAL
BUSHING

MATCHED ROTOR SET

MATCHED COMMUTATOR SET

COUPLING SHAFT
HIGH PRESSURE

DIRT & WATER
SEAL

NEEDLE RADIAL
BEARING

MATCHED ROTOR SET .

MATCHED COMMUTATOR SET

HOUSING

DRIVE LINK—
12-TOOTH SPLINES

SEAL

NEEDLE THRUST BEARING

HOUSING

DRIVE LINK—
12-TOOTH SPLINES

Mark Industries TITLE VENDOR CHAPTER VENDOR
MODEL 41KBDF SECTION 7
NOTES P/N 81274 PAGE. 2
Torqmotor" Design Features Torgmotor™ MG Series features include:
oThe roller vane rotor set design offers a
low-friction, wear compensation which
maximizes the useful performance fife of
the motor
COUPLING SHAFT eZero leak commutation vaive provides
HlGH PRESSURE SEAL grealer, more consisignt yolumetnc
efficiency
NEEDLE THRUST BEARING  *Design flexibility MG offers the widest

selection of shalt options, displacements
and mounting flanges in the industry

#Patented 60 40 spline member
arrangement transmits more torque with
less weight

o Fult flow lubrication maximizes cooling
and may provide up to 50% longer hie
than motors not having this feature

eHigher pressure ralings provide greater
lorque than compettive brands

ofull interchangeability with other motors
which are designed according to industry
standards

*Compatible with mast hydraulic systems
with regard 1o pressure, torque and
speed

®A unique high-pressure shaft seal that
eliminates the need for case drains

eUp 1o 13 horse power output

Torgmotor™ MF Series features include:

e Roiler vanes 1o reduce friction and
internal leakage and ta maintain
efficiency

eZero leak commutation valve provides
greater, more consistent volumetric
efficiency

oWheet mount version available

eMare starting torque than competitive
motors in applications where the shall is
side loaded (Competitive brands reguire
maore pressure 1o start the motor !}

* A needle roller mounted coupling shaht
and steel caged thrust bearing which can
withstand 1000 pound thrust ioads

o Side load capacity is 1600 lbs 1727 3 kal
maximum at center of output shaft

*A unique high pressure shalt seal thal
eliminates the need for case drains,
check valves and extra plumbing

oUp 10 17 horsepower output.

o Greater durability due to superior
jubrication and minimum drive spline
wear.

oPatented 60-40 spline member
arrangement transmits more torgue with
less weight.

™7
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DIRT & WATER

SEAL
NEEDLE RADIAL
BEARING
MATCHED ROTOR SET
MATCHED COMMUTATOR SET
HIGH PRESSURE SEAL
COUPLING SHAFT NEEDLE THRUST BEARING
HOUSING
DRIVE LINK—
14-TOOTH SPLINES
DIRT & WATER
SEAL
NEEDLE RADIAL
BEARING
MATCHED ROTOR SET
MATCHED COMMUTATOR SET

eliminates the need for case drains,
check valves and extra plumbing

oA unique manifold designed (o improve
operating efficiency

oUp 10 1000 Ibs 1453.6 kg) end thrust
capacity in either direction

oA design that is less sensitive 10
contamination than competitive motors

eljp 10 36 horsepower output

oGreater durability because of superier
lubrication and minimum drive spline
wear

» Superior low speed performance.

eZero leak commutation valve provides
greater, more consistent velumetric
efficiency

Torgmoter™ ME Series features include:

Roller vanes to reduce friction and
internal eakage and to maintain
efficiency.

A patented orbiting commutation system
for less wear and longer life

oA patented 60.40 arrangement of
internal and external spiine members 1o
transmit more torque with less weight

o A unigue high-pressure shaft seal that
eliminates the need for case drains,
check valves and extra plumbing

oA manifold designed to improve
aperating efficiency

eHeavy duty thrust and roller bearings for
up to twice the side load capacity 1o the
previgus motor

eUp 1o 1000 Ibs (453 6 kg) end-thrust
capacity in either direction

oA design that is less sensitive 10
contamination than competitive motors.

o|Jp 10 49 horsepower output

o(reater durability because of superior
lubrication and minimum drive spline
wear.

eZero leak commutation valve provides
greater, more consistent volumetric
efficiency.
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Torqmotor"' Design Features Torgmotor™ MB Series features include:
o Heavy-duty thrust and roller bearings for
up to twice side load capacity 1o the
previous motor
COUPLING SHAFT eRoller vanes to reduce friction and
internal leakage, and t inta)
HIGH PRESSURE SEAL e, MG 10 mAan
NEEDLE THRUST BEARING A patented orbiting commutation system
for tess wear and longer lite
HOUSING oA patened 60-40 arrangement of
internal and external spline members to
DRIVE LINK— transmit more torque with less weight
12-TOOTH SPLINES <A unique high pressure shaft seal that
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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 foilowed ta 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 of tools
described herein are either accurate, complete or correct as applied to 3 specific Torgmotor unit,
or (b} any repairs or service of a particular Torgmotor unit will result in a properly functioning
Torgmotar 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 T0 REPAIR 0OR SERVICE A
TORQMOTOR UNIT WHICH HAS BEEN DAMAGED OR INCLUDES ANY PART THAT SHOWS
EXCESSIVE WEAR UNLESS THE DAMAGED AND WORN PARTS ARE REPLACED WITH QRIGINAL
TRW REPLACEMENT AND SERVICE PARTS AND THE UNIT IS RESTORED 7O TRW'S
SPECIFICATIONS FOR THE TORQMOTOR UNIT.

It is the responsibility of the mechanic performing the maintenance, repairs or service on 3
particular Torgmotor unit to (a) inspect the unit for abnormal wear and damage, (bl choose a
repair procedure which will not endanger his/her safety, the safety of others, the equipment, or
the safe aperation of the Torgmotor, and lc) 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.
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Introduction

Service Manuai 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
Torgmotor, the checklist will help you to determine where the problem may be.

The three-column format of the Disassembly and Inspection, and Assembly sections will
make it easier for you to conduct major work on the Torgmotor. Column 1 gives 3 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 Torgmaotor should be a
safe and productive procedure, in order for the unit to deliver the reliable, long-life operation
engineered into it.
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service literature
published by the equipment andlor component manufacturers. Follow their
instructions, if given, for checking any component other than the Torgmotor™ unit.

Preparation

Make your troubleshooting easier by preparing as follows:

e work in a clean, well-lighted place;

e have proper tools and materials nearby;

e 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.

Prefiminary Checks

Hydrautic systems are often trouble-free. Hence, the problem an
operator complains of could be caused by something other than
the hydraulic components.

Thus, once you have determined that a problem exists, start with
the easy-to-check items, such as:

e parts damaged from impact that were not properly repaired,
or that should have been replaced; and

e improper replacement parts used in previous servicing

o mechanical linkage problems such as binding, broken, or loose
parts or slipping belts.

Hydraulic Companents

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 fines that don’t meet
system flow and pressure ratings.

Next, go 1o the reservoir and filter or filters. Check fluid level
and ook for air bubbles. Check the filterls). A filter with 3
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:

oil seal leaks

loss of efficiency such as speed and torque

pump loss of efficiency

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 compenent
manufacturers for maximum allowable 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).
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Troubleshaoting Checklist

Trouble

Cause

Remedy

0il Leakage

1.

Hose fittings loose, worn or damaged

Qil seal rings {4} deteriorated by
excess heat

Special bolt {1, 1A, 18 or 1C} loose
or its sealing area deteriorated by
corrosion

Internal shaft seal (16] warn or
damaged

Worn coupling shaft {12} and internal
seal {16

Check & replace damaged fittings or
0" Rings. Torque to manufacturers
specifications.

Replace oil seal rings by disassembling
Torgmotor™ unit.

fal Loosen then tighten single boit to
torque specification.

(b} Replace boit.

Replace seal. Disassembly of
Torqmotor™ unit necessary.

Replace coupling shaft and seal by
disassembling Torgmotor™ unit.

Significant loss of speed under load

Lack of sufficient ail supply

High internal motor leakage

Severely worn or damaged internal
splines

Excessive heat

fa) Check for faulty relief valve and adjust
or replace as required.

ib) Check for and repair worn pump.

lc) Check for and use correct oil for
temperature of operation.

{al Replace waorn rotor set by
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
Torqmotor™ unit

Line blockage

Internal interference

Lack of pumping pressure

Excessive binding or loading in
system external to Torgmotor™ umit.

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.
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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 1060 26 92
o : 02 53 1295 32.89
v
se with soft jaws 029 7 1297 3294
Air pressure source 030 .78 1.396 35.46
Screw driver 19 3.02 1.620 41.15
152 3.86 1.622 41.20
Masking tape .160 4.06 1.983 50.37
Breaker ba 296 1.52 1.985 50.42
reaer har 304 .72 2120 53.85
Torque wrench—ft. bs. N mi 450 11.58 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
Allen Sockets: 3/16, 3/8 inch 85 14.86 2483 §3.07
Adjustable crescent wrench or hose fitting wrenches 595 15.11 2.485 63.12
SAE 10W40 SE or SF o gf;g mg gggﬂ ggg
Special bearing mandrel for MG & MF Torgmotors 1.058 76.87 ’ ’
{SEE FIGURE 1) ‘ :
Special bearing mandrel for MB & ME Torqmotors M i
{SEE FIGURE 2) Al an
Feeler gage .005 inch {.13 mm) s s30 188 Y8
MG & MF Torgmotors require blind hole bearing puller for 1.08 I
inch (26.9 mm| and 1.62 inch {41.1 mm) diameter z P
bearing/bushing. B Sz £

1.206 Ds

2.840 Dia. Mis.

MB & ME Torgmotors require blind hole bearing puller for 1.40 U 5 1
inch dia. 135.6 mm} and 2.130 inch dia. {54.1 mm| bearing.

Clean corrosion resistant grease. Recommended grease is E/M L A\ e
Lubricant #K-70M, Ross Gear Specification #045236

NOTE: The available service seal kits include the
recommended grease as a grease pack #406018

CAUTION: Mixing greases that have different bases can be

Konel o

{Fabricate if considered necessary)
FIGURE 1—MG & MF

detrimental to bearing life. o B )
1) m _ﬂ_l._:_.;_"_:;l_t_‘_:_
= i . J
I ol R
Torque Chart p JOR B 11 N
Part Name ltem Number  Torque 2 g; 5 ; I
bolt 5/16 24 UNF 2A 1, 1A, 1B or 1C 22:26 ft. Ibs. {30-35 N mi " § v
bolt 3/8 24 UNF2A 1, 1A 1Bor 1C 4555 ft. Ibs. (60-76 N m) i
bolt 5/8 18 UNF2A 120 140-160 ft. Ibs. (190-244 N m) Z
nut 34 16 UNF 28 128 {MG, MF)  175-255 ft. Ibs. 1237-305 N m} o / e |\t
nut 1 20 UNEE 28 128 (MB, ME}  300-400 fu. lbs. (407-542 N m) - e
nut 1-1/8 18 UNEF 28 128 (ME) 300-400 fr. Ibs. (407-542 N m) (Fabricate if considered necessary)

FIGURE 2—MB & ME
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Torgmotor " Exploded Assembly View —Typical

d>—¢’>— 18A

Alternate Construction 8 /
ME Rotor Set 80

item No. Description

1A
1B.
1C.
2.

W NP W

8A.

8C.
80.
8E.

Special Boits (5 or 7)
Speciai Bolts {7)
Special Bolts {7)
Special Bolts {7)
End Cover
Seal Ring-Commutator
Seal Ring (5)
Commutator
Commutator Ring
Manifold
Rotor Set

Rotor

Stator or Stator Half

Vane (7)

Stator Halt

Vane (7)
Wear Plate
Drive Link

N
N

Thrust Bearing
Coupling Shaft

Key

Nut

Washer

Boit

tockwasher

Retaining Ring
Bearing/Bushing, Inner
Thrust Washer

Thrust Besring

Seal

Backup Washer
Housing

0-Ring (2)
Bearing/Bushing, Outer

Tiws Component
~— Inciuded 1n M8 & ME
Torqmotors Only

—

i3
120

NOTE: Assemble Saai Flat Side Out as Shown in Enlarged
View of Sectioned Segments of Itams Number 5 and 3

Dirt & Water Seal

Plug (2}

0-Ring {2)

Spring

Valve {Shuttle or Relief)
Backup Washer

12C

e
g
2
Alternate Construction
Shuttie Vaive End Cover

18A T-o
? ,.1- /2
o ,.. {;
v
n -

“ ! /]B

Alternate Construction
Manifold Port
End Cover

S Ve

B ‘:? ﬁf /]C
‘\24\[9 ~
iNGA

\21\ﬁ

Afterasts Comstruction
Rellet Vaive End Cover
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Disassembly and Inspection

(Preparation Before Disassembly)

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.

e Keep parts separate to avoid nicks and burrs.
e Discard all seals and seal rings as they are removed from the Torgmotor. Replace all

Before you disassemble the Torgmotar unit or any of its companents 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 twao letters of the “spec”
number on the Torgmotor identification tag is the Series designation. Also determine the
type of end cover construction from the aiternate views shown on page 7A and 78B.

The Small Frame Series MG & MF Torgmotors will have a 3.6 inch (92.9 mm) main
body outside diameter and five 5/16-24 UNF 2A cover bolts. 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 boits.

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 Torgmotar from system, drain it of fluid and take it to 3 clean waork surface.
(A piece of wrapping paper makes an excellent disposable top.)

Clean and dry the Torgmotor before you start t0 disassemble the unit.

As you disassemble the Torgmator clean all parts, except seals, in clean petroleum-based
solvent, and blow them dry.

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

(181 mounting flange or port bosses. Remove
manifold port 0-Rings {18Al if applicable.

WARNING WARNING: IF THE TORQGMOTOR IS NOT
FIRMLY HELD IN THE VISE, IT COULD BE
DISLODGED DURING THE SERVICE
PROCEDURES, CAUSING INJURY.

\
scribe alignment 2. Scribe an alignment mark down and across the
mark & loosen Torgmotor components from end cover 12) to
valve plugs housing {18} 1o facilitate reassembly orientation b

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 5

remove special 3. Remove the five or seven special ring head bolts
holts & {1, 1A, 1B, or 1C) using an appropriate 1/2 or
inspect bolts 9/16 inch size socket. SEE FIGURE 5. Inspect

bolts for damaged threads, or sealing rings, under
the bolt head. Replace damaged bolts.
SEE FIGURE 6.

Figure 6

g
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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 5. If the end cover {2} is equipped with shuttle valve
and valves or relief valve 124) 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 8.  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 caver for
cracks and the bolt head recesses for good bolt
head sealing surfaces. Replace end caver 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 16). SEE FIGURE 10.
commutator ring Inspect commutator ring for cracks, or burrs.

Figure 10
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remove & inspect
commutator

remove manifold

NOTE

remove & inspect
rotor set &
wearplate

NOTE

8.

9.

10.

Remove commutator (5) and seal ring (3).
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 1f any of these conditions
axist, replace commutator and commutator fing as
a matched set. SEE FIGURE 11 & 12.

Remove manifold 17) and inspect for cracks
surface scoring, brinelling or spafling. Replace
manifold if any of these conditions exist SEE
FIGURE 13. A palished pattern on the ground
surfaces from commutator or rotor ratation is
normal. Remove and discard the seal rings (4]
that are on both sides of the manifold.

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 rotor set (8} and wearplate {9} together
to retain the rotor set in its assembled form,
maintaining the same rotor vane {8C) to stator
(8B) contact surfaces SEE FIGURE 14 The drive
fink (10) may come away from the coupling shaft
{12) with the rator set, and wearplate You may
have to shift the rotor set on the wearplate 10
work the drive link out of the rotor [BA} 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, brinelfling, or scoring.
Discard seal ring (4) that is between the rator set
and wearplate

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 carrect 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 12

Figure 13
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NOTE

NOTE

check rotor, n.

vane clearance

NOTE

remove & inspect 12,

drive link

remove thrust 13.

bearing

NOTE: Series ME Torgmotors may have 3
rotor set with two stator halfs (88 & 80)
with a seal ring (4) between them and two
sets of seven vanes (8C & BE). Discard seal
ring only if stator haifs become disassembled
during the service procedures.

NOTE: A polished pattern on the wear plate
from rotor rotation is normal.

Place rotor set (8 and wear plate (3} on a flat
surface and center rotor {BA) in stator (8B) such
that twao rotor lobes {180 degrees apartl and a
roller vane {8C) centerline are on the same stator
centerfine. Check the rotor lebe to roller vane
clearance with a feeler gage at this common
centerline. If there is more than 005 inches (0 13
mm) of clearance, renlace rotor set

SEE FIGURE 16.

NOTE: If rotor set (8) has two stator halfs
(88 & 80) and twa 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.

Figure 16

Remove drive link (101 from coupling shaft {12} if
it was not removed with rotor set and wear
plate. Inspect drive fink for cracks and worn or
damaged splines. No perceptible lash (play} should
be noted between mating spling parts.

SEE FIGURE 17. Remove and discard seal

ring (4) from housing {18}

Remove thrust bearing {11} from top of coupling
shaft {12} if Torgmotor is a Series MB or ME.

Inspect for wear, brinelling, corrosion and a full
complement of retained rollers. SEE FIGURE 18.

Figure 18
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check coupling 14.  Check exposed portion of coupling shaft (12) to

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

be sure you have removed afl signs of rust and
corrasion which might prevent its withdrawal
through the seal and bearing. Crocus cloth or fine
emery paper may be used. SEE FIGURE 19.
Remove any key (12A), nut {128], washer (12C},
bolt 1120), 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
conditions 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
{18l.

Remove thrust bearing (15) and thrust washer
[14) if the unit is a Series MG or MF. Inspect for
wear, brinelling, corrosion and a full complement
of retained rollers. SEE FIGURE 22.

NOTE: Large Frame Series MB & ME
Torgmotors have a thrust bearing (15)
sandwiched between two thrust washers (14)
that cannot be removed from housing (18)
unless bearing {13} is removed for
replacement.

Figure 21

REV.




m

|

without changing dimensional characteristics.
Inspect tapped holes for thread damage. SEE
FIGURE 26. }f the housing is defective in these
areas, discard the housing assembly.

Figure 26
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remove seal 18. Remove seal (16} and back up washer {17} from
& washer or Small Frame, MG & MF housing (18). Discard
washers both. SEE FIGURE 23.
Remove seal |16), backup washer {17}, and
backup washer (25) from Large Frame, Series MB
& ME Torgmotor housing by working them
around unseated thrust washers (14) and thrust
bearing (15} and out of the housing. Discard seal
and washers. SEE FIGURE 24.
NOTE NOTE: The original design units of Large
Frame, Series MB & ME Torgmotors did not
include backup washer {25), but must include
backup washer (25) when reassembled for
service.
remove seal 19.  Remove housing {18} from vise, invert it and
remove and discard seal (20). A blind hole bearing
or seal puller required. SEE FIGURE 25. 1
——a
5 S
Figure 25
inspect 20. Inspect housing (18] assembly for cracks, the
housing machined surfaces for nicks, burrs, brinelling or
assembly corrosion. Remove burrs that can be remaved

REV.
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inspect housing 21.
bearing/bushing

NOTE

remove bearings 22.
or bushings

& thrust

washers

if the housing (18} assembly has passed
inspection ta 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 rollers
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: The depth or location of
bearing/bushing (13} in relation to the housing
wear plate surface and the depth or locatien
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.

If the bearings, bushing or thrust washers must
be replaced use a suitable size bearing puller to
remove bearing/bushings (19) and {13} from
housing 118} 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 28

Figure 31
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Torgmotor™ Assembly

® Replace all seals and seal rings with new ones each time you reassemble the
Torgmotar unit. Lubricate all seals and seal rings with SAE 10W40 oil or clean
grease before assembly.

e 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 Torqmotor™ distributors. {Contact your
local dealer for availability).

e 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 air. Remove any paint chips from mating surfaces of the
end cover, commutator set, manifold rotor set, wear plate and housing and from
port and sealing areas.

WARNING WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION OR
FIRE COULD CAUSE INJURY OR DEATH.

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

press in outer 1. If the housing {18) bearing components were __/

bearing/bushing removed for replacemer)t, thorqughly 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 controf 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
mm) from the end of the bearing counterbore.
SEE FIGURE 33.

Large Frame Series MB and ME Torgmotor
housings require the use of the bearing mandrel
shown in figure 2 on page 7 to press bearing
{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.

‘Figure 34
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NOTE

CAUTION

CAUTION

press in inner
bearing/bushing

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: If the bearing mandrel specified on
page 7 is not available and aiternate 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: 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.

The Small Frame Series MG and MF Torgmotor
inner housing bearing/bushing (13) can now be
pressed into its counterbore in housing (18} flush
16 .03 inch .76 mm} below the housing wear
plate contact face. Use the opposite end of the
bearing mandrel that was used to press in the
outer bearing/bushing (19). Reference figure 1,
page 7 SEE FIGURE 36.

The Large Frame Series MB and ME Torgmotor
housing 118) requires that you assemble a new
backup washer (17), new backup washer {25l
new seal {16), with the lip facing out, new
thrust washer (14), new thrust bearing (15} and
a new second thrust washer {14} in that order
before pressing in the inner housing bearing (13).
SEE FIGURE 37 & 38. When these components
are in place, press new bearing (13) into the
housing {18) to a depth af .105/.125 inches
(2.67/3.181 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 35

Figure 36

Figure 37

Figure 38
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housing (18] outer bearing counterbore.

The Small Frame Series MG and MF Torgmotor
dirt and water seal (20) must be pressed in until
its’ flange is flush against the housing.

SEE FIGURE 40.

The Large Frame Series MB and ME Torgmotor
dirt and water seal {20) must be pressed in with
the lip facing out and until the seal is flush to
.020 inches (.51 mm) below the end of housing.
SEE FIGURE 41.

place housing 4,  Place housing {18} assembly into a soft jawed
assembly vise with the coupling shaft bore down, clamping
into vise against the mounting flange. SEE FIGURE 42.

VENDOR
MODEL 41KBDF SECTION <
NOTES P/N 81274 PAGE. 54
press in dirt & 3. Apply a small amount of clean grease 0 a new
water seal dirt and water seal {20} and press it into the

Figure 41

Figure 42
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assemble backup 5.
washer & seal

CAUTION

assembie thrust 8.
washer & bearing

NOTE

apply masking 1.
tape to shaft

On Small Frame, Series MG & MF Torgmators
assemble a new backup washer {17) and new
seal {16) with the seal fip 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 1o the counterbare
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 must
face out of the seal counterbore. Be sure the
thrust bearing package is reseated correctly after
assembly of the seal and backup washer.

SEE FIGURE 43 & 44.

CAUTION: Original design Large Frame, MB &
ME Torgmotors that do not have hackup
washer {25) when disassembled must be
assembled with a new backup washer {17),
new backup washer {25), and new seal (16).

Assemble thrust washer {14) then thrust bearing
{15} that was removed from the Series MG or
MF Torgmotor. SEE FIGURE 45.

NOTE: Small Frame Series MG and MF
Torqmotors require one thrust washer (14)
with thrust bearing (15). The coupling shaft
will be seated directly against the thrust
bearing.

Apply masking tape around splines or keyway on
shaft {12) to prevent damage to seal.
SEE FIGURE 46.

-~

Figure 45

Figure 46
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install
coupling
shaft

CAUTION

NOTE

install thrust
bearing

insert seal
ring

NOTE

10.

Be sure that a generous amount of clean
corrosion resistant grease has been applied to the
lower louter} housing bearing/bushing {19). Install
the coupling shait {12 into housing {18), seating
it against the thrust bearing (15} in MG and MF
Series housings and against the second thrust
washer (14] in MB and ME Series housings.

SEE FIGURE 47.

CAUTION: The outer bearing (19} is not
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: The coupling shaft (12} will be flush or
just below the housing wear plate surface on
Small Frame, Series MG and MF Tergmotors
when properly seated while the coupling shaft
(12) on Large Frame, Series MB and ME
Torgmotors will be approximately .10 inch
{2.54 mm) below the housing wear plate
surface to allow the assembly of thrust
bearing (11). The coupling shaft must rotate
smoothly on the thrust bearing package.

SEE FIGURE 48.

install thrust bearing {11} onto the end of
coupling shaft (12) only if you are servicing an
MB or ME Series Torgmotor. SEE FIGURE 48.

Apply a small amount of clean grease to a new
seal ring (4) and insert it into the housing (18)
seal ring groove. SEE FIGURE S0.

NOTE: One or two alignment studs screwed
finger tight into housing (18) boit 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)
fonger than the bolts (1, 1A, 1B or 1C) used
in the Torgmotor.

Figure 48

Figure 49

Figure 50
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install 11.  Install drive link {10} the long spiined end down
drive fink into the coupling shaft (12) and engage the drive
link splines ints mesh with the coupling shaft
splines. SEE FIGURE 51.
NOTE NOTE: Use any alignment marks put on the
coupling shaft and drive fink before
disassembly to assembie the drive fink splines
in their original position in the mating coupling
shaft splines.
assemble 12.  Assemble wear plate (8} over the drive link {10}
wear plate and alignment studs onto the housing (18).
SEE FIGURE 52.
‘«..» .
Figure 52
assemble 13.  Apply a small amount of clean grease t0 a new
seal ring seal ring 14) and assemble it into the seal ring
groove on the wear plate side of the rotor set
stator (8B). SEE FIGURE 53.
install the 14.  Install the assembled rotor set (8] onto wear

plate {9) with rotor (BA) caunterbore and seal ring
side down and the splines into mesh with the
drive link 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 piate 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 (88).

Figure 53

Figure 54
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commutator ring

studs onto the manifold. SEE FIGURE 58.

Figure 58
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assemble 15.  Apply clean grease to a3 new seal ring {4} and
seal ring assemble it in the seal ring groove in the rator
in manifold set contact side of manifold (7). SEE FIGURE 55
NOTE NOTE: The manifold (7) is made up of several
plates bonded together permanently to form an
integral component. The manifold surface that
must contact the rotor set has it’s series of
irreqular 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.
assemble 16.  Assemble the manifold {7) over the afignment
manifold studs and drive link {10) and onto the rotor set.
Be sure the correct manifold surface is against
the rotor set. SEE FIGURE 56.
insert a seal 17.  Apply grease to a new seal ring (4) and insert it
in manifold in the seal ring groove exposed on the manifold.
SEE FIGURE 57. |
Figure 57
assemble 18.  Assemble the commutator ring (6) over alignment

™r™s

¥
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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 53, 60.
Figure 59
assemble shuttle 20.  # shuttle valve components items #21, #22, #23, = T o
valve parts into #24 were remaved from the end cover {2) turn a - O
end cover plug 121) with a new o-ring (22}, loosely into one )
end of the valve cavity in the end cover. Insert a
spring (23) the valve (24) and the second spring ]
(23} into the other end of the valve cavity. Turn 5
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 wera removed from the end cover {2} assemble a
end cover new o-ring 22} on the two plugs (21]. Assemble

a 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
each of the plug and relief valve assemblies into
the end cover loosely ta be torqued later. 3/8
inch Allen or 1 inch Hex socket required.

SEE FIGURE 62.

om0=*

Figure 62
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assemble seal
ring &
end cover

NOTE

assemble
cover boits

22.

Assemble a new seal ring (4] into end cover (2)
and assemble end cover over the alignment studs
and onto the commutator set. SEE FIGURE 63,
4. If the end cover has only 5 balt holes be sure
the cover holes are aligned with the & threaded
holes in housing (18). The correct 5 boit end
cover bolt hole relationship 1o housing port bosses
is shown in FIGURE 65.

NOTE: If the end cover has a valve (24) or
has five boit holes, use the line you previously
scribed on the cover to radially align the end
cover into its original position.

Assemble the 5 or 7 special bolts (1, 1A, 18 or
1C) and screw in finger tight. Remove and
replace the two alignment studs with bolts after
the other boits are in place. Aliernately and
progressively tighten the bolts to pull the end
cover and other components into place with a
final torque of 22-26 ft. Ibs. {30-35 N mi for the
five MG & MF Series 5/16 24 threaded bolts or
45.55 f1. Ibs. {61-75 N mi for the seven MB &
ME Series 3/8-24 threaded bolts. SEE FIGURE 66,
67, 6B.

Figure 64

Figure 65

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.

torque the 24.  Torque the two shuttle valve plug assemblies (21)
valve plugs in end cover assembly to 912 ft. ibs. (12-16 N m}
if cover is so equipped. SEE FIGURE 6.

Torque the twao relief valve plug assemblies {21)
in end cover assembly to 45-55 ft. ibs. (61-75 N
m) if cover is so equipped.

Figure 69

THE ASSEMBLY OF THE TORQMOTOR IS NOW COMPLETE EXCEPT FOR
WOODRUFF KEY (12A1, NUT (12B), WASHER (12C), BOLT (12D), LOCKWASHER
(12E), RETAINER RING (12F) or PORT O-RINGS (18A) AT INSTALLATION I
APPLICABLE. SEE PAGE 32 FOR FINAL CHECKS.
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Rotor Set Component Assembly Procedure

One Piece Stator Construction

A disassembled rotor (BA) stator (8B) and vanes {8C} that cannot be readily

assembled by hand can be assembled by the follawing procedures.

assembie stator

insert
two bolts

assemble rotor

NOTE

assemble vanes

CAUTION

assemble full
complement
of vanes

remove two
assembled bolts

1. Place stator {BB) 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.

2. If assembly alignment studs are not being utilized,
align statar bolt holes with wear plate and
housing belt holes and turn two bolts (1} finger
tight into bolt holes approximately 180 degrees
apart to retain stator and wear plate stationary.

3. 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 rator 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.

4. Assemble six vanes (BC), or as many vanes that
will readily assemble into the stator vane pockeis.
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.

5. Grasp the output end of coupling shaft {12) with
locking pliers or other appropriate turning device
and rotate coupling shaft, drive fink and rotor to
seat the rotor and the assembled vanes {8C) into
stator (8B), creating the necessary clearance to
assemble the seventh or full complement of seven
vanes. Assemble the seven vanes using minimum
force. SEE FIGURE 73.

6. Remove the two assembled balts (1} if used to
retain stator and wear plate.

Go to Torgmotor assembly procedure #15, page
25 10 continue Torgmotor assembly.

Figure 73

P -y
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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 {3) 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 {8A), counterbore down if
applicable, into stator half (8B), and onto wear
plate (9) 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 uitimate
wear life and performance.

Assemble six vanes (8C), or as many vanes that
will readily assemble into the stator vane pockets.

CAUTION: Excessive force used to push the
rotor vanes into place could shear off the
coating applied to the stator vane pockets.

Grasp the output end of coupling shaft (12} with
locking pliers or other appropriate turning device
and rotate coupling shaft, drive fink 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 6. Place second stator half (8D} on a flat surface
ring in stator with seal ring groove up. Apply a small amount
haif of grease to a new seal ring (4) and assemble it
into stator half ring groove.
assemble second 7. Assemble the second stator half (8D) over the
stator half 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 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 vanes 8.  Assemble six vanes (8E), or as many vanes that
will readily assemble into the stator vane pockets.
assemble full 9. Grasp the output end of coupling shaft {12) with
complement locking pliers or other appropriate turning device
of vanes and rotate coupling shaft, drive link and rotor to

seat the rotor and the assembled vanes (BE) into
stator (8D), 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

e  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. lbs. (68 N m)

e  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 port with “B” cast under it is for counter clockwise coupling shalt
rotation.

e  (On MB & ME Series Torgmotors, pressure port with “B" cast under it on housing {18
is for clockwise coupling shaft rotation as viewed from the output end of couphing
shaft. Pressure port with “A” case under it is for counter clockwise coupling shalt
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.

e  Hydraulic fluid as recommended by equipment manufacturer, but the viscosity should
not drop below 50 SSU or contain less than .125% zinc anti-wear additives.

CAUTION: Do not mix oil types. Any mixture, or an unapproved oil, could
deteriorate the seals. Maintain the proper fluid level in the reservoir. When
changing fiuid, 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).

REV.
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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 1o weld any broken Torgmotor™ component. Replace the component
with original equipment only.

e 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.

e Investigate and correct any external leak in the hydraulic system, no matter how
minor the leak.

e  Comply with manufacturer's specifications for cleaning or replacing the filter.
CAUTION: Do not weld, braze, solder or any way alter any Torgmotor™ component.

CAUTION: Maximum operating pressure must not exceed recommended Torgmotor™
pressure capacity.

CAUTION: Always carefully inspect any system component that may have been struck
or damaged during operation or in an accident. Replace any component that is
damaged or that is 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.



_ ) Mak 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.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

