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

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

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

1-800-448-MARK (Outside California)
1-800-736-MARK (California)
Ask for the Customer Service Engineering Department when calling.

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

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

Name:
Address:
Phone:

* Dealer or distributor who originally purchased the machine from Mark Industries
or other parties who purchased the machine from Mark Industries.

REV.
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REGULATIONS PERTAINING TO YOUR MARKLIFT

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

American National Standards Institute
Attention: Sales Department

1430 Broadway

New York, NY 10018

Copies of other regulations can be obtained by contacting the local office of the agency
publishing the regulation.

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

variances.
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NOTICE TO USERS REGARDING

REPORTING OF INCIDENTS
INVOLVING THE MARKLIFT

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

If you are not able to locate the dealer, you may call Mark Industries
at the following telephone number: (800) 448-MARK

REV. 491
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OPERATOR TRAINING TIPS

Following are some suggestions on how to provide proper training to all operators of
the Marklift. The operators must be adequately trained in accordance with the require-
ments of the manufacturer, OSHA, ANSI and other agencies regulating such equipment.

Have the operator read the Operation & Safety Handbook.

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

and explained are:

(1) Controls (6) Emergency Lowering

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

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

(5) Safety features of the machine

Safety videos for the type of machine that will be used, if available, may be
shown.
Give the operator a demonstration i.e. operate the machine while he watches. -

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

proper operation.

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

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

requirements.

Rev.
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The purpose of this manual is to provide the customer with operation, safety, maintenance
and parts information that will enhance the reliable performance of the Marklift.
Schematic and vendor information is also furnished. If additional information is needed,
we urge the customer to contact the local dealer. If this is not possible, please contact the
Mark Industries Customer Service Engineering Department at (714) 879-6275.

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

B R R AR

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

All Marklift are tested and operated to assure their proper operating condition before
shipment. At this time, all necessary adjustments are made and an overall physical
inspection is conducted. After the unit is delivered, some minor adjustments and
inspections must be made before putting the unit into service. These are outlined in the
Inspection and Checkout instructions in the General section of this manual.

MARK INDUSTRIES reserves the right to continually make product and safety

improvements. Your participation in implementing such improvements will
be required.

4/91
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_ .Description Model
o . 100 6X4 L
Height —

Working (maximum) 106’ (32.31m)

Platform (maximum) ______ 100’ (30.48m) . e
Load capacity (unrestricted) __500 lbs (226.8 kg) —— R
Stowed height _ 9" (2.74m) ____ . S
Width 7'11 .75 (2.43m)

Length (stowed) 34'6" (10.52m)
Wheelbase 10’ (3.04m)
Wheeltrack ______ __ ___ 66"(1.98m) e
Turning Radius (inside) ~  16'10"(5.13m) o
Tires 6 (Monoﬁlled) 18x19.5—16 ply rating
Loader lug (monofilled) ___ __Super Single Traction Road Lug___ e —
Turret rotation Continuous 360°
Tailswing 35" (.89m) beyond tires
Engine @& Diesel/F3L912Deutz
~ Drive Motors Piston type with , variable
. -_“_. - L d1spléceme;n_{;}i¢i internal B _ .
R shifters I
... _Four wheel drive 6x4 with walking beam _—
Travel speed (proportional)  0-2.5 m.p.h. (0-3.6 km/hr)
Fuel Tank capacity 70 gal. (265 liter)
Controls Proportional and solenoid
Hydrau.hc system Load ‘sensing _a_md pre;s_{ﬁ'e compensated T

Hydrauhc operating pressure jure 2500 psi max (175.8 kg/sq cm)

Hydrauhc reservoir capacity v 62 gal '(234.67 liter)

Piatfonn dxmensmns 72" x 36" x 42"
o (1.83m x .91m x 1.07m) T
Horizontal reach 67'4" (20.52m)
Boom elevation +75° (above horizontal)
-15° (below horizontal) I
Weight 38,670 Tbe (17,541 kg) T
_Shipping cube 2,700 cu ft (76.46m?) ~ o

Specifications are nominal and are subject to change without prior notice due to continuous design improvements.

4/

Rev.
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Filling in the Warranty: Flease refer to the applicable decals on your machine for the figures and quantities

needed to fill in the blanks below. YES
1. Platform capacity decal . . IDS. ..ottt s s O
2. All warning, caution and emergency decals installed ........coccccceeirvvennieniricceriecrcsnnee 0O
3. Operation instructions properly installed ..........ccccuirnmnincrcercvsniinincsnsessicssessas s 0
4. Operation and safety handbook received .........ewrinviniinssinecercnniensnisnsnienens a
5. All controls (aerial & ground) are identified and operate correctly ...........cceeeueennenee. |
6. Stop switches operate properly (aerial & ground) .........cccccveecrereciressncrscsssensesssscanns |
7. Ptatform guard rails and other hardware, secure and undamaged............cccerveeuecne a
8. Platform access gate WOrkS Propery ........cc.ccveveiiiiimecissssensessserissssarmsssssssssraseesas o O
9. Hom and beacon operate Propery ............ceereeueminnnniciscsseniossssnnisesansssemssassssesse O
10. 110V generator Operates ProPOrY ..........ccceicserriessiisnssssmsssosssscssassessssssrsssssssessssses O
11. Brakes adjusted and operate COrectly ...........ccveiiicreciinrcircnceensei e csersssesssssencana s 0
12. Circuit breakers operate Propertly.......ccc...ceerecrrercrecssirrcrrassnsesssseesesmrnssssorsssnsessssrasnes |
13. All hydraulic cyfinders free of 10aks .......cc.cccvvciriiriisciniinincsnsetscinsee e rsseessssaceae O
14. All hydraulic cylinder rods free of paint or SCratChes.........ceeecrcrerirccrrcccssnneccccsersnene O
15. Hydraulic pump fre@ Of I8aKS .......ccccvervceiiriereesneesscsrrreerssnessseanssssrassss st esamssesesansn s a
16. Hydraulic hoses and fittings tight ...........cccccevrirrreccerccrrenrcetrssereccrcreacreseersesesssseeeanes O
17. Hydraulic Oil t0 Proper Vel .........ciiviireieecrercieticneneissitecscnrssessssnsessesasorssssesssaseasn s O
18. Hydraulic tank and fittings free of 18aks .........ccvviivuireicimric et O
19. Drive motors fre@ of 18aKS .........cuoccerrrecrrecrneectinierreircrt s ces st rssrassaasesraresssn s sss 0
20. Wheellugnutstorquedto — . FLIDS cc..ouveririiirieccntenne e O
21. Battery water level C reeesesesstesesentstessssataistesses Nttt tessessstenatans s b asr et s s sansats s ]
22. Manual overrides operate Propemy .............ceeecccemrrenreesrsesancessamesssmsssarsseassneserssne s 0O
23. All electrical connNECtions tight .........c..cvveeireecrinie ettt secrssrssseeteseatsenserean 0
24. Valve manifold and fitings free of 18akS ........c.viviivisicnninnice e s 0
25. Emergency descent vaive functions propemly .........ccccieeeeciccerecscseirssnssssssssesssnsans s |
26. System pressure (PSI) P1 P2 e eereesanesanresesnsssnnsesannn O
27. Stand-by Pressure —————— PSl ...ttt ettt et ane s O
28. Tire pressure — | PSl.iininnninrennine s sasssss e ssenssssesas a
29. Drive wheel, torque hub oil level ¢ rsessssrasisrasessensssntensnanesrnarsarnanensanas a
30. Engine R.P.M at idle _______ at high throttle —————. .......ccorrvrrrrnvircnnnnann. 0O
31. Turret rotation gear box oil level ¢ retessreerreeessestartie st sasa sttt et esanr et bt e tasnersans a
32 Turret ring gearbolts torqued to e Ft DS a
33. Base ring gear bolts torqued to FLIDS oo 0
34. Engine coolant (radiator) to proper 1e@vel ..........coeveveeecmircerecreereccrcscmenreicssennsacsennae a
35. Coolant hoses and fittings free of 18aKs .......cceeccciicnieirceniriritictccrers e neee O
36. Electric radiator fan operates Property ........cc..eccceccrreceesererrssssessrcssscessnessssssacseasns d
37. Fuel tank and fitting free of leaks ........c.cccccvereereneene Corestecsesnsasetsnrereasarttsesasteessnraresass O
38. Mutfler is tight and free of 18aks ..........ccccceeeivierircreccinnnenceeeeessrseeesscnensesnessssessanes (]
39. Engine oil 10 Proper Ievel ... iccerceiesresenceseriesnsssnssasasessnsssaseessassrasessssrsasas a
40. Engine oil filter free of 18aKS ........cccvcveerreiirerirrersreesserescrssreeseseeesscrsscnesecnseseoecanessas O
41, Engine aiternator functions Properly ............cecccicmciicieiincnrcninnnrcssnessssesssessssnenens |
42 Retraction cable tension [ | O

NO NA
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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 (0 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 saies 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 Jimited warranty (and the exclusive remedy
for any purchaser, owner or user of Mark Industries products) is limited to the repair or replacement, at the
option of Mark Industries, of any product (or any part or parts on any product) manufactured by Mark
Industries which, within one (1) year from the date of shipment or date first put into service, shall have been
returned to the Mark Industries facility in Brea, 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.

" Tomake aclaim under this limited warranty, contact Mark Industries or the Mark Industries distributor from

whom the product was originally purchased. A statement giving the model and serial number of the
allegedly defective product. the date and a description of the alleged defect, the date of the purchase and
proof of purchase and purchase date must accompany the retumed product (or any part or parts of any
product). Any product (or any part or parts of any product) determined by Mark Industries to be defective
will be repaired or replaced, at the opuon 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 Industnies.

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.
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WARRANTY REGISTRATION Page

Purchaser/Dealer:

R0 2O Do 0000 200000020000

Unit will be placed
in rental fleet:

e O O O L 0000

00200000

Unit will be used for:

Date unit put into service: o Unit wilt be sold:

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

O Construction O Plumbing O Roofing

O Scaffolding O Electrical O Glazing

O Mechanical O Sprinkler O 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.

REV.
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IMPORTANT: Due to the width of the Marklifts and the overall width of I

' the transport vehicle, extreme caution must be taken when
| loading and unloa

When loading and unloading Marklifts, it is necessary to use a combination of winching
and driving the boom in low drive speed. The operator in the basket must wear a
safety belt attached with lanyard to the safety rings provided.

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

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

2

LOADING Figure 1: Parking Brake Control Vaive

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

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

3. Use great care while driving and steering the unit up the ramp. Use low drive
speed and keep all slack out of the winch cable. (If the ramp is too steep for the
unit to climb, the winch will pull the unit up.) It will be necessary to gradually

raigse the boom as the machine ascends the ramp. You must keep the

Q1IVE TUNCLIOnN €N} wi e Y ARG L] DLNICI'W] ne 2L &l 'A"

4. When the unit is on the transport vehicle and its weight has been properly
distributed, tie the boom down as shown in Figure 3 of this instruction.

Figure 2: Loading the Markiift
onto the truck

4/91 Rev.




Mark
Inc:l:ls tries LOADING/UNLOADING

Page

Note: Secure the platform to the carriage and
tie the machine to the truck as shown.

, L
0)={00)f

©0 mON

Figure 3: Securing the Marklift

UNLOADING

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

boom.
2. Select the low drive speed.

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

because of the possibility of snapping the cable if the unit de-

scends too fast.

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

4. When all wheels are on level ground, disconnect the winch cable from the
Marklift.

5. Readjust the boom parking brakes so that they start immediately after the
dynamic brakes stop the unit. The procedure for re-adjusting the parking
brakes is as follows: First close the needle valve completely. Open the valve 1/8

REV.
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turn then place the unit on a flat surface, about 10’ wide x 30" long. Position the
boom slightly below horizontal and completely retract. Select “High” drive speed
and “High” throttle at the platform console. Drive with the controller handle in
maximum position, approximately 15 feet, letting go of the controller when the
wheel is next to a visual marker on the ground. A good deceleration and braking
distance would be 3 feet measured from the marker to the center line of the
same wheel when the unit has completely stopped. Adjust the needle valve on
the parking brakes to reach this position. Repeat this procedure, driving in both
directions until the Marklift comes to a complete stop within approximately

three feet.

Warning: Do not drive on uneven sloping or soft terrain §
that sets the unit in an out-of-level condition. X

2

4/91 Rev.
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All Marklifts are tested and operated to assure their proper operating condition before
shipment. At this time all necessary adjustments are made and an overall physical
inspection is conducted. After the unit is delivered and before you put it into
service, some minor adjustments and an inspection of the unit must be made. All
service must be performed by a qualified service person. Follow all safety and proper
operating recommendations when inspecting the machine. The following must be
checked:

1.

4.

Check the battery.

A Check the battery's water level and add water if necessary. Add only
enough water to cover the top of the plates on battery powered units. Use
the battery water level indicators for engine powered units. (See Battery
Maintenance.)

B. Check the battery charger for loose connections and proper operation.

C. Check the battery cable connections to make sure that they are tight and
free of corrosion.

Check the electrical system by operating the unit using both the aerial
and ground controls.

A Check forward and reverse drive (aerial only).
B. Steer left and right (aerial only).

C. Extend the platform forward and reverse.

D. Move the lift up and down.

Inspect all electrical connections.

A Visually inspect the wiring.

B. Check wires for kinks and fraying.

C. Tighten any loose connections.

Check the hydraulic system.

A Check the hydraulic fluid level by the sight gauge, located on the side of
the hydraulic tank. The sight gauge shows full when the unit is rest.

4/9
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B. Hydraulic lines must be free of cuts, kinks or leaks.

C. Make sure that the hydraulic cylinders, hoses for steering, and lift are
tight and have no leaks.

D. The hydraulic pump should fit tightly and be free of leaks.
5. Check the tires and wheels.
A Look for cuts.

B. Make sure that the cotter pins and spindle nuts are proper in place on
the wheel spindles.

6. Check structural connections and fittings.
Check all nuts and bolts for tightness.
7. Check the brakes.

Make sure that the brakes will hold the unit in place on an incline.

4/91 Rev.
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The Marklift conforms to specified ANSI & OSHA requirements, it is the responsibility
of the owner to instruct the operators about safety requirements made not only by
Mark Industries, but by the various safety boards in your area, as well as requirements
set forth by ANSI & OSHA.

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

1. Examine the machine periodically as specified in the Preventive Maintenance
section 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, etc.

5.

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

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

8. Do Not change, alter, or vary equipment in any way. Any alterations which
effect the operation of the Marklift will void any warranty claims.

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

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

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

12.  The Marklift is a non-insulated personnel carrier and must not be
operated within 10 feet of a 50,000 volt line. (See Title 8 Division Of Industrial
Safety.)

13. Under no circumstances should horseplay be tolerated on the Marklift.

14. Do Not operate boom functions on more than 5 degree out-of-level
condition.

15. Do Not drive the carriage or platform into objects.
16. Do Not lean over platform guard railings to perform work.
17. Do Not raise or lower the boom into objects.

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

20. Do Not jump start other vehicles using the Marklift battery.

21. Do Not drive on excessively uneven, sloping or soft terrain.

4/91 Rev.
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TITLE8 DIVISION OF INDUSTRIAL SAFETY 358.38.113
(Register 73, No. 30—7-28-73)

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

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

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

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

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

(2) Equipment and Materials in Use. The operation, erection, or
handling of tools machinery, équipment, apparatus, materials, or sup-
plies, or any part thereof within the minimum clearances from energized
lines set forth in Table X shall be prohibited.
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TABLE X
Required clearances from Overhead High-Voltage Lines

Nominal Voltage Minimum Required

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

over 50,000 - 75.000 1

over 75,000 - 125,000 13

over 125,000 - 175.000 15

over 175,000 - 250,000 17

over 250,000 - 370,000 21

over 370,000 - 550,000 27

over 550,000 - 1,000,000 42

(3) Transportation or transit. The transportation or transit of any

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

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

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

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

4/91
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TABLE Y
Required Clearances from Energized High-Voltage Conductors
(While in Transit)

Nominal Voltage Minimum Required
(Phase to Phase) Clearance (Feet)

over 50,000 - 345,000 10
over 345,000 - 750,000 16
over 750,000 - 1,000.000 20

750 - 50,000 6

(C) The specified clearance shall not be reduced by movement due to any
strains impressed (by attachments or otherwise) upon the structures supporting
the high-voltage line or upon any equipment, fixtures, or attachments thereon.

(D) Insulated cage-type boom guards, boom stops, insulating links, or proximity
warning devices may be used on cranes, but the use of such devices shall not
alter the required clearances set forth in Table X.

(e) Any overhead conductor shall be considered to be energized unless and until
the person owning or operating such line verifies that the line is not energized,
and the line is visibly grounded at the work site.

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

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

Orders.”

REV.
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Observe all danger, warning, caution and emergency decals at the various locations on
the Marklift in order to take timely, preventive and corrective actions.

It is the primary responsibility of the user and operator to be thoroughly knowledgeable
of all decal information, definition and location.

To assist you in becoming familiar with the decals, the following page(s) illustrates
instruction decals for the Marklift. See the Parts Chapter for a complete list of decals
and their location on the machine. This list will enable you to replace the existing
decal(s) if they become worn-out, torn, or illegible. It is essential that all decals be in a
readable condition for the safe operation of the Marklift. It 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 result in severe personal
injury or death.

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

4/91 Rev.
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The following illustrations are of instruction decals only. See the Parts Chapter for a
complete list of decals and their location on the machine.
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MACHINE ORIENTATION

o

RECOMMENDED DRIVING CONFIGURATION
{Counterweight Over Drive Wheels)

Counterweight

Battery Compartment

Rerial Control Box

Drive Wheel

Steering Wheel
Safety Belt Attachment

Footswitch

Slide Bar/Entry

Mark
Industries

Platform Rotator

491
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These instructions are for units equipped with a towing package. The Marklift
may be towed for a distance no greater than one (1) mile at a speed not to exceed 8 mph.
To tow the Marklift the following procedure must be followed:

1. Make sure machine is on level ground.

2. Fully retract the boom.

3. Rotate the turret 180° so that the boom is trailing the machine.

4. Elevate the the boom to achieve the minimum necessary ground clearance.

5. Attach the tow bar from the Marklift to the towing vehicle.

6. Disengage the torque hubs. Block the wheels before disengaging torque
hubs.

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

7. Pull the steering override valve

8. Tow at a maximum speed of 8 mph for a distance no greater than one (1) mile.

TOW BAR
1 O

-\
/

STEERING OVERRIDE VALVE

Caution:
Improper towing can result in injury or property damage:

* Follow proper towing procedures.
* Do not tow faster than 8 miles per hour.
* Do not tow more than one (1) mile.

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

EXTENSIBLE AND ARTICULATING BOOM PLATFORMS

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

2. Only authorized persons shall operate an aerial lift.

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

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

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

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

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

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

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

REV. 4/81
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It shall be the responsibility of all Marklift operators to read and act according to the
following operating instructions. The purpose of these instructions is to promote safety
and a better understanding of the functions of the Marklift self-propelled boom.

Before use of the Marklift it must be inspected and serviced as recommended in

the Preventive Maintenance section on this manual.

L STARTING

Turn the master switch at the ground control station to "ON". Position the
selector switch to "Aerial”. Enter the platform and attach safety belt. Pull open
the red emergency stop switch cover located on the top right of the aerial control
station. Pull the toggle switch down to the start position, do not depress the
footswitch. When the engine starts, release the toggle switch.

2.  FOOTSWITCH OPERATION

The operation of the footswitch only completes the electrical circuit to the aerial
control console and engine throttle. The footswitch is not an accelerator. The
footswitch is not directly connected to the drive braking system. It completes the
circuit to the controls and must be depressed before attempting to operate any
functions. Operate the footswitch by placing the foot inside the footswitch cover
and gradually pressing down on the pedal.

T 1

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

i disengage controls in an emergency.

3. DRIVE

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

For the drive to function, the operator must use both the forward/reverse con-
troller and the footswitch. The controller has a multi-axis and may be pushed in
the desired direction. If the turret is rotated 180°, the drive and steer decals
read in reverse. The operator must reverse the drive and steer functions in order

Rev.
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to continue in the same direction. The direction decals on each end of the base
will show the correct direction regardless of the turret position.

STEERING

To steer the Marklift, depress the footswitch and operate the steering control-
ler. While the engine is running, depress the footswitch and push the steering
controller to the left or right to turn the wheels. The wheels will remain in the
last position they are set in until the controller is moved to change direction.

LIFT/LOWER

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

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

Warning: To avoid personal injury, do not position platform into overhead or §
other obstructions. X

EXTENDING/RETRACTING

Extend or retract the boom from the ground control box by pushing the toggie
switch in the direction desired.

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

TURRET ROTATION

The turret may be rotated from either the ground control or aerial control
stations. Use the toggle switches at the ground control station and the control-
lers at aerial control station to rotate the turret in the desired direction. The
turret may be rotated 360° continuously. The directional decals on each end of

the base will show the correct direction regardless of the turret position. If the
turret is rotated 180°, the drive and steer decals read in reverse.

REV.
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8. PLATFORM TILT
The platform may be tilted forward or backward. Use the toggle switch
at the aerial control station to tilt the platform.

9. PLATFORM ROTATION
The platform may be rotated to the right or left from the aerial control
station. Use the toggle switch to rotate the platform.

10. WARNING LIGHT AND BUZZER
As a special safety feature, the Marklift is equipped with an “out-of-level” sensor
that will disable the boom functions whenever the Marklift is in an unsafe out-
of-level position. An unsafe out-of-level condition is sensed by the level sensor
when the machine is tilted 5° front to rear or 5° side to side.
The unsafe condition is indicated by a red warning light and buzzer, located on
the top center of the aerial control box. When the warning light and buzzer are
on, Lift/‘Lower, Extend/Retract, and Turret Rotation will not operate but the
drive and steer functions will. Should the warning signals come on, maneuver
the Marklift until it is on a safe, level operating surface and all functions will be
restored.

11. ENGINE STOP
Push the red "Stop" button to stop all functions and the engine. The buttons are
located on the aerial and the ground control stations. The engine may also be
stopped by rotating the engine start switch to the "Off' position. The engine may
be restarted with the ignition switch or aerial start button.

12. EMERGENCY PROCEDURES

In case of an engine failure emergency, all boom hydraulic functions are
operable with the emergency pump running. This procedure is intended only for
recovering the machine and is dependent upon sufficient power supply (battery).

Rev.
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To operate the emergency pump from the aerial platform:
1. Set the aerial start switch to the "ON" position.
2. Position the emergency pump switch to “ON” to start the emergency
pump.
3. Depress the footswitch and move the switches or controllers in the
desired direction.
To operate the emergency pump from the ground:
1. Set the selector at ground control station to "Ground".
2. Turn master switch to "ON".
3. Push red emergency pump button while simultaneously operating
desired function controls.
REV. 4/91




Mark

Industries PREVENTIVE MAINTENANCE

Page

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

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

10.

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

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

Check for proper brake operation.

YWEEKLY

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

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

REV.
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4. Check overall performance.
5. Check the air cleaner.
6. Check for proper hydraulic and engine oil level.
MONTHLY (and first 50 bours)
1. Include all items in weekly check.
2. Check and lubricate, if necessary. (See Recommended Service Instructions.)
3. Change the hydraulic oil return filter.
4. Grease ring gear, and rotation gear box worm gear.
5. Grease steering linkage.
6. Change engine oil filter.
7. Check torque hubs. (See Torque Hub Lubrication.)
EVERY SIX MONTHS (100 hours)
1. Include all items in monthly check.
2. Check and lubricate, if necessary. (See Recommended Service Instructions)
3. Change pilot filter element. (See Recommended Service Instructions.)
EVERY YEAR
1. Include all items in bi-annual check.
2. Re-pack all wheel bearings.
3. Change the hydraulic oil.
4. Check the torque hub oil level. (See Torque Hub Lubrication.)

4/91
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Recommended Service Instructions
80C 4x4, 80C 6x4
_ltem __ Description* Lubricant Service/Frequency
1. Rotation gear box Gear oil SAE EP 90 Check/Monthly
2. Tie Rod Pin Mobilcote type-s Lubricate/Monthly
3. Ring Gear (4) Zerks — rotate gear
while greasing Lubricate/Monthly
4, Engine See manufacturer's See manf.
instructions instructions
5. Hydraulic Fluid See Hydraulic Fluid Table Check/Daily
Replace/Yearly
6. Hydraulic Tank Strainer See Hydrauilc Fluid Table Clean/Yearly
7. Torque Hubs See Torque Hub Lubrication  Change/Yearly
8. Hydraulic Tank Filter Clean/Yeary
9. Retum Line Filter Replace/100 hrs.
Pllot Strainer Inspect/100 hours
10. Main Boom Pivot Pin Mobiicote Type-S Lubricate/Monthly
1. Extension Sheaves Mobilcote Type-S Lubricate/Monthly
Gear Grease
12. Retraction Sheaves Mobilcote Type-S Lubricate/Monthly
Gear Grease
13. Steering Yoke King Pins Mobilcote Type-S Lubricate/Monthiy

Gear Grease

* See Following Page for Locations
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Recommended Service Instructions
100C
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Battery Maintenance

Wat Acid Loss to Batteri

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

Checking the Water Level

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

Material { Equi ¢ R ired
1. Battery Filler Bottle

2. Distilled Water (if available)
3. Hydrometer

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

Avoid Battery Hazards!

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

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

clothing to keep acid off skin.

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

explosion can result.

Charge batteries only in a well ventilated area.
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Battery Maintenance

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
1.2580 -62°F -52°C
1.200 -16°F -27°C
1.150 +5°F -15°C
1.000 +19°F -7°C

Note:

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

4/91 Rev.
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Protecting Engines for Winter Storage

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

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

REV. 4/91
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Marklift Self-Propelled Boom
100C 6x4
1. Type — EP 90
For normal application, use EP 90. For applications where the lubricant must
meet special requirements, the manufacturer of the lubricant should be able to
recommend a suitable substitute.
2. Oil Temperature
Continuous — 160°F
Intermittent — 200°F
3. Oil Change
Initial — After 50 hours or 50,000 revolutions of operation, preferable in a
loaded condition.
Subsequent — 1000 hours or (1) year whichever comes first. Higher tempera-
tures make it necessary to change oil more frequently.
4. Oil Fill Level
Remove fill plug
Remove vent plug
Pour oil into fill plug
Fill to half -full.

Fill at slow pace, to aliow air to escaps.

Vent Plug . FILL PLUG

WINDOW

PARALLEL
TO GROUND
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Marklift Self-propelled Boom
100C 6x4
1. Elevate the boom until approximately horizontal above ground.
2.. Extend the boom out approximately 3 to 4 feet.
3. It is necessary to have a crow's foot wrench or a special deep well socket.
4. Set the torque wrench at 22.0 foot pounds.
5. Apply a few drops of oil or hydraulic fluid to the cable stud threads and nuts.
6. Loosen lock nut.
7. Tighten the adjusting nut until a torque of 22.0 foot pounds is registered.
8. Continue to extend the boom at one foot increments and torque the adjusting
nut until the torque wrench registers ("releases”) at 22.0 foot pounds. (The
adjusting nut no longer turns on the adjuster sleeve.)
9. Tighten the lock nut when the cable tensioning is completed.
@ (X) <] e
0 & ® 3
i i ® g
J g I \I D @ *
= ....—'—‘ 'l" fve
(- )
Retraction Cable / \
Adjuster Sleeve Lock Nut
Adjusting Nut
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C and I Model Booms

All Marklift C and I model telescopic boom lifts incorporate both a "dynamic" (moving) and
a "static" (stationary) braking system. This brake adjustment procedure is for models
incorporating the drive/brake valve part number 22433 (100C, 80C, 62C, 42C, 60I, and
55I). This valve was employed on units manufactured from approximately 1988 to 1991.
The maximum obtainable travel speed and gross vehicle weight preclude the use of a purely
mechanical type brake to both stop the unit, within the minimum desirable distance, and
to hold the unit stationary once stopped. Therefore, these models use a “hydrostatic”
(hydraulic) braking system to generate the brake torque necessary to slow down and stop
the unit and employ separate mechanical (spring applied) “parking” brakes to prevent the
unit from moving of its own accord once it has stopped. The parking brakes are intended
for stationary application only and ARE NOT intended to stop the unit while moving. Mis-
adjustment of the braking system (either dynamic or static) could result in an unsafe
condition or damage to the brake system components.

Hydrostatic braking has been adjusted at the factory and consequently adjustment of these
brakes should rarely be necessary. However, it is recommended that the operation of the
hydrostatic braking system be checked periodically.

Toinspect the dynamic brakes, the parking brakes must first be disengaged. To accomplish
this the parking brake control valve (located between the front, non-steering, drive wheels)
must be closed while simultaneously operating the drive function. To
ensure that the parking brakes remain disengaged while inspecting
or adjusting the dynamic braking system (inadvertent applica-
tion of the parking brake will affect adjustment of the dynamic
braking), a pressure gauge (0-3000 psi) should be “teed”
(installed parallel) into the brake supply line (in between

the parking brake control valve and the parking brakes).

A maintained (constant) minimum pressure reading of
approximately 250 psi ensures that the parking brakes
remain fully released.

Parking brake control valve

CAUTION:

Parking brakes should be disengaged ONLY while the unit is on flat
level ground. When operating the unit with the parking brakes
disengaged, remain clear of hazards such as obstructions, slopes,
drops, or holes, etc.
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To determine the maximum distance required for the unit to stop, the Marklift should be
driven at high travel speed (boom below horizontal and fully retracted) and with the engine
operating at “high throttle” (maximum revolutions). Place an object or chalk a line
approximately 20 to 30 feet in front of the unit to serve as areference point. Push the drive
controller full “on”. Drive the unit until one of the wheels (this will be called the reference
wheel) passes the object or crosses the line on the ground. As the wheel crosses over the
mark, release the drive controller. Simply let go of the handle. DO NOT proportion the
controller back to the “off” position! After the unit has stopped, measure the distance from
the center of the reference wheel back to the mark. This is the dynamic braking distance.
(Make sure that the minimum parking brake release pressure is still indicated on the
pressure gauge). The dynamic braking distance should fall between 2 and 4 feet.

The “dynamic braking valve” (refer to the Parts and Service Manual applicable to the unit
being adjusted for the specific location of this valve) incorporates two “counterbalance”
(dynamic brake adjustment) valves in the dynamic braking system, one for each direction
of travel. Each counterbalance valve has two adjustments. The primary adjustment
establishes the maximum brake torque, by controlling a spring operated relief valve inside
the counterbalance valve. The other adjustment establishes the rate of the dynamic brake
(the amount of time that the valve will remain open prior to the brake "locking down").

CAUTION: Before making any adjustments on the counterbalance
valves or climbing underneath the unit to adjust the valves (this may

be necessary on some models) install blocks in front of and behind

Toadjustthedynamicbrakes
(should this be necessary),
you will first need to deter-
mine which counterbalance 1 18" Lock Nut

Copper “Crush” Washer

valve corresponds to a spe- 3/4"  Adjustment

cific direction of travel. To %
\

. . 1/2" Lock Nut
determine this, remove the
5/32" Allen Screw

1-1/4inch hexhead cap from
one of the counterbalance COPPer "Crush” Washer ~ )

S
valves. Be sure not to lose ' "4 C2P < \\\')
the copper "crush" washer \
between the cap and the lock

nut located behind the cap.
Loosen the 1 1/4 inch lock nut

Drive/brake vaive (pt. no. 22433)
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which secures the primary brake adjustment (large threaded shaft) Rotate the primary
brake adjustment counterclockwise approximately two full turns. Lock the setting by re-
tightening the jam nut. Reinstall the hex head cap and the copper "crush” washer and
tighten lightly by hand. There are no seals inside the counterbalance valve. Ifthe cap and
sealing washer are not installed, the valve will leak whenever drive is operated. Drive the
unit forward briefly. EXERCISE CAUTION!

If the unit now appears to travel a longer distance before stopping than before any
adjustment was made (dynamic braking distance has increased) , then the valve which was
adjusted controls the dynamic braking distance in the direction of travel in which the
controller was operated (forward or reverse). If no change in stopping distance was noted,
then the valve which was adjusted controls the braking distance in the "opposite” direction
of which the controller was operated.

To adjust the counterbalance valve to obtain the desired brake torque or stopping distance,
remove the cap and loosen the 1/2 inch lock nut which secures the small threaded shaft
(5/32 of an inch). The small shaft is located in the center of the primary brake adjustment.
Turn the small shaft "counterclockwise” approximately three to four turns. Loosen the 1-
1/4 inch jam nut which secures the primary brake adjustment and turn the valve “in”
(clockwise) by hand until it “bottoms out”. With the aid of a 3/4 inch wrench inserted on
the “flats” of the valve, again adjust the valvein approximately 1/4 to 3/4 of a turn. Tighten
down the jam nut to secure the valve in this position. Turn the small threaded shaft "in"
(clockwise) until it lightly “bottoms out”, and then turn the shaft "out" (counterclockwise)
the primary brake adjustment counterclockwise in 1/4 turn increments until this condition
is no longer noticeable. DO NOT adjust the valve out too far as this will result in
insufficient brake torque to stop the unit! Remember, the small threaded shaft (rate
adjustment screw) will need to be re-adjusted every time the primary brake relief valve
(counterbalance valve) is adjusted. Assess the job site (traffic, hazards, etc.) to determine
if the prevailing adjustment is safe! Tighten the lock nut securely and install the caps.
DONT FORGET: Ensure that the copper “crush” washer is installed!

The purpose of the dynamic braking system is to generate the brake torque necessary to
slow down and stop the unit within the minimum desired distance. Smooth (soft)
controlled braking can only be accomplished by proper operation (proportion-
ing) of the drive controller! Adjustingthe counterbalance valve to stop the unit on steep
slopes, will result in a more severe braking action (reduced braking distance on level
surfaces).

Once the desired dynamic braking distance has been achieved, it will be necessary to re-
adjust the parking brakes. Open the parking brake control valve slightly (approximately

4/91 Rev.
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the primary brake adjustment counterclockwise in 1/4 turn increments until this condition
is no longer noticeable. DO NOT adjust the valve out too far as this will result in
insufficient brake torque to stop the unit! Remember, the small threaded shaft (rate
adjustment screw) will need to be re-adjusted every time the primary brake relief valve
(counterbalance valve) is adjusted. Assess the job site (traffic, hazards, etc.) to determine
if the prevailing adjustment is safe! Tighten the lock nut securely and install the caps.
DONT FORGET: Ensure that the copper “crush” washer is installed!

The purpose of the dynamic braking system is to generate the brake torque necessary to
slow down and stop the unit within the minimum desired distance. Smooth (soft)
controlled braking can only be accomplished by proper operation (proportion-
ing) of the drive controller! Adjustingthe counterbalance valve to stop the unit on steep
slopes, will result in a more severe braking action (reduced braking distance on level
surfaces).

Once the desired dynamic braking distance has been achieved, it will be necessary to re-
adjust the parking brakes. Open the parking brake control valve slightly (approximately
1/8 turn) to permit the pressure “trapped” in the parking brake circuit to dissipate. Drive
the unit forward ( or reverse) briefly, and observe the pressure gauge (which was previously
installed in the parking brake release circuit). With theunit at a complete stop, aminimum
pressure of approximately 250 (+ or - 50) psi should remain indicated on the gauge. This
pressure should dissipate to “0” (zero) psi within one to two seconds of the unit stopping
completely. Tighten the “jam nut” on the parking braske control valve to maintain this
setting. Remove the pressure gauge from the parking brake circuit. This completes
adjustment of the dynamic braking of the Marklift C and I model telescopic boom.

NOTE: The parking brake control valve may be adjusted
periodically to allow for “instantaneous” braking during loading
and unloading operations. Should this be performed, “fully” closing
and then opening the valve approximately 1/8 turn will typically
assure a sufficient time delay, in application of the parking brakes,
to ensure that dynamic application does not occur. However, only
the instal’ation of a pressure gauge into the brake release circuit
will ensure the accuracy of this adjustment.
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Proportional Control Valve Operation

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

given information.

The proportional control valve is comprised of four valve "segments" which provide

.individual control for each proportional function; drive (forward and reverse), boom

(lift/lower and extend/retract), and turret rotation (right/left).

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

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

The rate at which the pilot valve opens and closes (the plunger releases the concave
valve seat to permit it to lift up off the metering rod) determines the rate of flow

4/91
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through the pilot valve and into the control passage. As long as the valve is opened and
closed at a minimum specific rate, the rate of flow into the control circuit is equal to the
rate of flow which can be returned to tank across the flow disc in the tank return pas-
sage. Consequently there is no increase in pressure in the control passage. However as
the controller is moved farther "on", the rate that the plunger releases the concave inlet
disc increases. This permits a greater volume of oil to pass across the valve and into
the pilot valve body. This increased flow generates a pressure signal in the control
passage (since only a finite amount of flow can be returned to tank across the flow disc
at the base of the pilot valve in the tank return passage). This pressure signal is ap-
plied against the directional control spool and causes the spool to be "shifted” opposing

a spring which normally maintains the spool in its centered state.

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

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

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

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

requirement, even when multiple functions are selected.

Additional information may be contained in the vendor chapter.

REV.
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Electrical System

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

from the source through either switches or a proportional controller.

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

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

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

item will not function properly.

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

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

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

The ground control console houses the necessary switches for starting and stopping the
engine; a selector switch for isolating either the ground or aerial control console, and
the required toggle switches for moving the boom. The ground control console also
contains a keyed ignition/start switch, as well as an engine stop switch, ammeter, and
fuel gauge. When the selector switch is placed in the aerial position, the electrical
source is routed to the aerial control box. The intent of the footswitch is to provide an
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additional safety interlock in the control circuit to require foot as well as hand move-
ment by the operator, thereby requiring maximum operator attention. The function of
the footswitch only completes the electrical circuit to the aerial control console and
engine throttle. The footswitch is not directly connected to the drive braking system.

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

operator.

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

from start up to wide open and back to neutral.

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

hydraulic signal to the variable displacement drive motors.

REV.
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Engine
1. Eng'ine will not start or run.

A. Check ground control box circuit breaker.

B. Check for low battery reading.

C. Check for fouled spark plugs.

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

F. Check for water in gas tank.

G. Check engine points.

H. Refer to your local service facility.

2. Engine dies under load.

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

3. Engine will not idle.

A. Check the carburetor.
B. Check the throttle solenoid valve.
C. Refer to your local service facility.

Hydraulic Drive Motor

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

A. Check hydraulic pressure.
B. Refer to your local service facility.

Hydraulic Pump
Pump producing excessive noise.

A. Check hydraulic oil level (sight gauge on tank.)
B. Check suction hose from tank to pump for kinks.
C. Refer to your local service facility.
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1.

2.

1.

2.

Lift

Lift functions will not operate from aerial control console.

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

C. Check for loose wire in aerial control box.

D. Refer to your local service facility.

Lift functions will not operate from ground control box.
A. Check position of Aerial/Ground box selector switch.
B. Check the Aerial/Ground selector relay.

C. Refer to your local service facility.

Drive
Low torque drive.

A. Make sure hydraulic system is up to recommended pressure.
B. Check for extended or raised boom.

C. Refer to your local service facility.

Drive will not go into "HI" speed.
A. Check the aerial HI/LO speed selector switch.

B. Check the high speed solenoid valve.
C. Refer to your local service facility.

Brakes

No brakes.

A. Check the drive hub disengagement caps.
B. Check brake delay valve.
C. Refer to your local service facility.

REV.
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Milestone Hydraulic fluid
QOil company Chevron Gulf Shell Union
Brand Name ATF ATF ATF
Dexron il 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 A
°F 153° 155° 160° 172°
Index
°C 67.2° 68.3° 71.1° 77.8°
°F 400° 405° 390° 395°
Fiash point
°C 204.4° 207.2° 198.9° 201.7°
°F -40° -50° -50° -45°
Pour point
°C -40° -45.6° -45.6° -42.8°
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MODEL 100C 6X4

Part No. Qty| Description

67804 2 Set, decal

600377 1 Board, circuit (Multi-axis)
600378 1 Board, circuit (Single-axis)
70595 2 Switch, anti-restart
70313 4 Switch, toggie

4011 2 Switch, toggle

70291 2 Switch, toggle

20805 2 Buzzer, alarm

4021 2 Switch, toggle

20481 4 Switch, toggle

70407 2 Guard, switch

20884 5 Guard, switch

70479 10 | Diode

24127 2 Assembly, terminal block
70391 2 Receptacle (GFCI)
70392 2 Cover, receptacle
70107 2 Switch, limit

70031 2 Arm, lever

70032 2 Arm, lever

2717 2 Ignition switch

20562 2 20 AMP circuit breaker
20571 2 Hourmeter

20572 2 Ammeter

20482 2 Selector switch

20573 1 Latching relay

70215 2 T-Bar relay

21250 1 Slope sensor

21219 2 Fuel gauge

70214 1 T-Bar relay base -
70147 2 Capacitor

70145 2 Relay, 12vdc

REV.
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Part No. Qty{ Description
784-A 1 Relay socket
30215 2 Clip, hold down relay
70413 1 PWM card
160 6 Fuel filter
21245 6 Return filter element
67378 2 Seal kit enerpac
67380 2 Cartridge solenoid
67382 2 pilot inlet filter
67249 2 Coil only
67248 2 Seal kit
66651 2 Seal kit master cylinder R.A.
66044 2 Seal kit master cylinder S.E.
16964 2 Seal kit engine pump
66361 2 Seal kit steering cylinder
4/91 Rev.
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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 ongoing
changes and rewvisions 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, i3 NOT intended to be assembly/disassembly instructions.



Mark

SECT.

TABLE OF CONTENTS

PAGE

AERIAL CONTROL BOX ASSEMBLY (FROM MID 1989 TO LATE 1990)

STEERING CYLINDER (CONCURRENT USE; SINCE LATE 1989) (COL)

Industries

SECTION 1 INTRODUCTION TO THE PARTS CHAPTER

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

SECTION 2 FINAL ASSEMBLY

FIG. NO. TITLE
1 FINAL ASSEMBLY
2 DECAL SET
3 AERIAL CONTROL BOX ASSEMBLY (UNTIL MID 1989)
3A
3B AERIAL CONTROL BOX ASSEMBLY (SINCE LATE 1990)
4 CONTROLLER (LIFT/ROTATE) (UNTIL MAY 1989)
4A CONTROLLER (LIFT/ROTATE) (SINCE MAY 1989)
) CONTROLLER (DRIVE/STEER) (UNTIL MAY 1989)
S5A CONTROLLER (DRIVE/STEER) (SINCE MAY 1989)
6 CONTROLLER (EXTENSION) (UNTIL MAY 1989)
6A CONTROLLER (EXTENSION) (SINCE MAY 1989)
7 SHEET METAL KIT
8 HYDRAULIC HOSE DIAGRAM
9 HELAC ROTATOR ASSEMBLY

SECTION 3 CARRIAGE ASSEMBLY

FIG. NO. TITLE
1 CARRIAGE ASSEMBLY
2 TORQUE HUB
3 STEERING CYLINDER (CONCURRENT USE) (SE)
3A STEERING CYLINDER (CONCURRENT USE; SINCE LATE 1989) (TH)
3B
4 DRIVE/BRAKE VALVE ASSEMBLY

REV.

5

WALKING BEAM ASSEMBLY




Mark

Industries

SECTION 4
FIG. NO.

SECTION 5
FIG. NO.

REV.

1
2
2a
3

13a
14
15
16

[V B R VR S

5B

TABLE OF CONTENTS

SECT.

1

PAGE 3A
TURRET ASSEMBLY
TITLE
TURRET ASSEMBLY
LIFT CYLINDER ASSEMBLY (CONCURRENT USE; SINCE EARLY 1990) (SE)
LIFT CYLINDER ASSEMBLY (CONCURRENT USE; SINCE MID 1990) (GB)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE EARLY 1986) (RA)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE EARLY 1986) (SE)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE LATE 1986) (TH)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE LATE 1986) (GB)

ENGINE/PUMP ASSEMBLY (DEUTZ F3L-912)

GROUND CONTROL BOX ASSEMBLY

FUEL TANK ASSEMBLY

BATTERY CABLE KIT (DEUTZ F3L-912)

HYDRAULIC TANK ASSEMBLY

ROTATION GEARBOX ASSEMBLY

ROTATION GEARBOX TORQUE HUB

PROPORTIONAL VALVE ASSEMBLY

MINIPAK ASSEMBLY

SOLENOID VALVE ASSEMBLY

ROTARY MANIFOLD ASSEMBLY (UNTIL EARLY 1988)
ROTARY MANIFOLD ASSEMBLY (SINCE EARLY 1988)
EMERGENCY PUMP/MOTOR ASSEMBLY

DUMP VALVE ASSEMBLY

SOLENOID VALVE ASSEMBLY (DEUTZ F3L-912)

BOOM ASSEMBLY

TITLE

FINAL BOOM ASSEMBLY
OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY
INNER/INTERMEDIATE BOOM SUB-ASSEMBLY
INNER BOOM SUB-ASSEMBLY

BOOM EXTENSION CYLINDER ASSEMBLY
(UNTIL MID 1988; CONCURRENT USE) (SE)

BOOM EXTENSION CYLINDER ASSEMBLY
(SINCE MID 1988; CONCURRENT USE) (SE)

BOOM EXTENSION CYLINDER ASSEBMLY
(SINCE MID 1989; CONCURRENT USE) (GB)




Mark SECT. 1
Industries TABLE OF CONTENTS
PAGE 3B
SECTION 5 BOOM ASSEMBLY (CONT'D)
FIG. NO. TITLE
6 OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY (CONCURRENT USE) (SE)
6A OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY
(SINCE MID 1989; CONCURRENT USE) (GB)
7 SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL EARLY 1986) (RA)
7A SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL EARLY 1990) (SE)
7B SLAVE LEVELING CYLINDER ASSEMBLY
(SINCE LATE 1989; CONCURRENT USE) (GB)
7C SLAVE LEVELING CYLINDER ASSEMBLY
(SINCE EARLY 1990; CONCURRENT USE) (TH)
8 PLASTITRAK ASSEMBLY
SECTION 6 OPTIONS
FIG. NO. TITLE
1 OPTIONS
2 ALL MOTION ALARM
3 TRAVEL WARNING HORN
4 AIRLINE TO PLATFORM
5 12 VOLT PLATFORM WORK LIGHT
6 ROTATING AMBER BEACON
7 HEADLIGHTS
8 CLEARANCE/STOP & TURNING LIGHTS
9 SPARK ARRESTOR MUFFLER (WISCONSIN V465D)
10 FRONT MOUNT PLATFORM ROTATION
11 DUAL FUEL (WISCONSIN V465D)
12 ENGINE/PUMP ASSEMBLY (SD-33)
13 SOLENOID VALVE ASSEMBLY (F3L-912) (SD-33)
14 DUAL FUEL (2Z-24)
15 DUAL FUEL (FIELD KIT Z-24)
16 MINIPAK SUB-ASSEMBLY (WITH FRONT MOUNT PLATFORM ROTATION)

REV.

HYDRAULIC LINE TO PLATFORM
- CATALYTIC CONVERTER
- 8' X 3' PLATFORM
- HOSTILE ENVIRONMENT PACKAGE
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Incustries " /. 80C $x4 & 80C 6% he 5
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/
X [ UNITS
TEM PARTT NUMBER DESCRIPTION PER
1234 ASSY
-1 | 213% ASSEMELY, TUEL TAMK rer
(6ee Sect. 4, Pig. 1 or A for mb-_\_
\
2 | .22024 TANK, FUEL 1
3 | ..2004 WITT, SENDING :
4 | ..67989 CAP, VEWTED (ANTI-SURGE) 1
s | ..20985 EREATHFR (BRONZE) 1
6 | .80068-03 PIOG, BOLIOW :
7 | .s0021-03 XLIow 1
8 | .12000 VALVE, KEXOLE 1
s | .2509 PIITIG, HOSE 1
10 | .161-A AP, BOSE 3
1 | .s0202 mOSE, TOZL 13T
12 | .160 FIITFR. FUEL i
13 | .80049-05 LG 1

DASH (-) INDICATES THE TTEM' 3 NOT LLUSIRATED
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PAGE

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 sectiorn.

C. SHEET indicates the sheet number of the figure illustrated.

The Item Number corresponds to the iiem number shown for the part in
the illustration. (Parts with item numbers preceded by a dash {-}
are not illustrated.)

Items that carry a Mark Industries part number.

Elements of the Description.

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

Yigure Description

1234
Items included as part of the figure.

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

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

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

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

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

UNITS PER ASSEMBLY entries are as fcllows:
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.
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1. Finding the Mark Industries Part Number.

TURL DMK ASSKMELY

bod
a— SOC 4X4 5 8OC 834
et ———————— e et i
jna

A. Using the Table of Contents, find the Section and Figure number,
Locate the correct sheet by referencing these numbers.

B. Match the required part to the figure illustration. Note the Item
Number.

C. Find the Item Number on the part listing that follows the figure.

D. Use the Mark Industries Part Numbar listed next to the Item Nuzmper
when ordering.

2. Ordering: Listed below are the methods of ordering parts. The pre-
ferred 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.0O. BOX 2255
BREA, Ca 92622
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FINAL ASSEMBLY

MODEL

100C 6X4

NOTES

SECTION
2

SECTION 2 CONTAINS:

AERIAL CONTROL BOX ASSEMBLY (UNTIL MID 1989)

AERIAL CONTROL BOX ASSEMBLY (FROM MID 1989 TO LATE 1990)
AERIAL CONTROL BOX ASSEMBLY (SINCE LATE 1990)

(LIFT/ROTATE) (UNTIL MAY 1989)
(LIFT/ROTATE) (SINCE MAY 1989)
(DRIVE/STEER) (UNTIL MAY 1989)
(DRIVE/STEER) (SINCE MAY 1989)
(EXTENSION) (UNTIL MAY 1989)
(EXTENSION) (SINCE MAY 1989)

HYDRAULIC HOSE DIAGRAM

FIG. NO. TITLE
1 FINAL ASSEMBLY
2 DECAL SET
3
3A
3B
4 CONTROLLER
4a CONTROLLER
5 CONTROLLER
5A CONTROLLER
6 CONTROLLER
6a CONTROLLER
7 SHEET METAL KIT
8
9

HELAC ROTATOR ASSEMBLY S~
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NOTES SHEET 2
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TITLE FINAL ASSEMBLY SECT. 2
ﬂgﬂts tries MODEL 100C 6X4 FIG. 1
NOTES SHEET 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20062 ASSEMBLY, FINAL REF
2 . 24499 ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1 for Details)
3 . 24485 ASSEMBLY, TURRET (DEUTZ) 1
(See Sect. 4, Fig. 1 for Details)
4 .22009 KIT, SHEET METAL 1
(See Sect. 2, Fig. 7 for Details)
5 .24310 ASSEMBLY, FINAL BOOM 1
(See Sect. 5, Fig. 1 for Details)
6 .24171 WELDMENT, FORK PLATFORM ROTATION 1
7 .24150 WELDMENT, 6' PLATFORM (36" WIDE) 1
8 .24118 ASSEMELY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 3 for Details)
9 .20480 ASSEMBLY, FOOTSWITCH 1
10 ..70212 FOOTSWITCH 1
11 ...66334 MICROSWITCH 2
12 ..2531 RELIEF, STRAIN 1
13 ..2912 CONDUCTOR, CABLE (18 AWG/4 COND.) 5 FT
14 .876 TERMINAL, RING (BLUE) 4
15 .22098 COVER, REAR 1
16 .23456 PIN, PIVOT 1
17 . 20457 PIN, PIVOT (FORK) 1
18 .24364 PIN, LIFT CYLINDER 1
19 .21334 PIN, MASTER LEVELING CYLINDER 2
20 .20261 PIN, LEVELING CYLINDER 1
21 .28157 TUBE, ROUND 1
22 .61318 NUT, LOCK 6
23 .63653 RIVET, POP 8
REV. DASH (-) INDICATES THE 1TEM' IS NOT LUSTRATED




TTLE FINAL ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 : ASSY
24 .60609 SCREW, CAP 36
25 .60607 SCREW, CAP 6
26 .60343 SCREW, CAP 4
27 .61239 NUT, LOCK 2
28 .63301 WASHER, SPLIT 26
29 .22742 PLATE, DEADMAN SWITCH BACKING 1
30 .63319 WASHER, SPLIT 4
31 .61302 NUT, HEX 4
32 .2617 HOSE 2 FT
33 .2594 ELBOW, SWIVEL 4
-34 .16608 PAINT, WHITE 10 GAL
-35 .65112 PAINT, WHITE 1.5 GAL
-36 .65115 FUEL, DIESEL NO. 2 5 GAL
-37 .24302 SCHEMATIC, ELECTRICAL 1
(See Schematic Section for Details)
-38 .24301 SCHEMATIC, HYDRAULIC 1
(See Schematic Section for Details)
39 .60515 SCREW, CAP 4
40 .60307 SCREW, CAP 2
41 .20552 BUMPER, PLATFORM 1
-42 .65116 OIL, HYDRAULIC 60 GAL
43 .17409 HANDBOOK, OPERATION & SAFETY 1
44 .24393 COVER, BOOM 1
-45 .65389 PAINT, BLUE 1 GaL
46 .60346 SCREW, CAP 2
47 .60702 NUT, HEX 2

REV. DASH (-) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED



TITLE FINAL ASSEMBLY SECT. 2
Mqu MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 8
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
48 .63302 WASHER, SPLIT 2
49 .63402 WASHER, FLAT 2
50 .60540 SCREW, CAP 2
51 .2562 FITTING, STRAIGHT SWIVEL 2
52 .24615 CAM 1
-53 ..95029 PLATE 1
-54 ..61954 SCREW, CAP 1
55 .70468 SWITCH, LIMIT 1
56 .70032 LEVER, OPERATING 2
57 .62704 SCREW, MACHINE 4
58 .63313 WASHER, SPLIT 13
59 .63415 WASHER, FLAT 4
60 .61305 NUT, LOCK 4
61l .60513 SCREW, CAP 2
62 .23565 WASHER 1
63 .60516 SCREW, CAP 1
64 .63305 WASHER, SPLIT 1
65 .65842 CAP, ANTI-ROLL 2
66 .80042-06 UNION 4
67 .80015-06 ELBOW, SWIVEL NUT 3]
68 .16268 CLAMP, HOSE 6
69 .28159 SHEET 1
70 . 141080 WELDMENT, SLIDE BAR 1
71 .63401 WASHER, FLAT 40
72 .130927 CONTAINER, PLASTIC 1
REV.

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



TITLE FINAL ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 9
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
73 .65321-42 SLEEVE, PLASTIC COIL 1
74 ..65321 COIL, PROTECTIVE PLASTIC 3.5 FT
75 .24444 ASSEMBLY, HELAC ROTATOR 1
(See Sect. 2, Fig. 9 for Details)
76 .61902 SCREW, CAP 60
77 .60711 NUT, HEX 26
78 .60309 SCREW, CAP 2
79 .65867 CLAMP 2
80 .160212 PIN, CLEVIS 2
81 .160213 PIN, COTTER 2
82 .255 TIE, CABLE (6" X 3/1l6") 120
83 .160137 TAPE, WARNING (BLACK & YELLOW) 2.1 FT
-84 .63501 WASHER, FLAT 36
85 .70107 SWITCH, LIMIT 1
86 .210435 ENCLOSURE, LIMIT SWITCH 1
87 .60423 SCREW, MACHINE 5
88 .160460 GROMMET 1
89 .70627 CONNECTOR, STRAIN RELIEF 2
90 .141461 BRACKET, MOUNTING SPACER 1
91 .141462 BRACKET, MOUNTING 1
a2 .70628 SWITCH, LIMIT 2
a3 .160462 SCREW, CAP 4
94 .256 TIE, CABLE (3%" X 1/8") 50
-95 .62401 SCREW, CAP 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE FINAL ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 10
UNITS
{TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-96 .24616 DIAGRAM, HYDRAULIC HOSE (XIT A,B,C,E) 1
(See Sect. 2, Fig. 8 for Details)
~-97 .67804 SET, DECAL 1

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

REV. DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED
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TITLE DECAL SET SECT. 2
Mark MODEL 100C 6x4 FIG
Industries : 2
|notes SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 67804 SET, DECAL REF
(See Sect. 2, Fig. 1 for NHA)
-2 .20460 DECAL, GROUND CONTROL CONSOLE 1
{See Ground Control Box for Details)
-3 .20413 DECAL, ENGINE CHOKE 1
(See Ground Control Box for Details)
-4 .185702 DECAL, CIRCUIT BREAKER 110 VAC 1
(See Ground Control Box for Details)
-5 .182103 DECAL, OPERATION INSTRUCTIONS & DANGER 1
(See Aerial Control Box for Details)
-6 .182707 DECAL, AERIAL CONTROL BOX 1
(See Aerial Control Box for Details)
7 .21236 DECAL, MARKLIFT BOOM 2
8 . 20409 DECAL, STANDARD PEDESTAL 1
9 .20410 DECAL, MARK INDUSTRIES LOGO 1
10 .20411 DECAL, BLUE STRIPE (SQUARE END) (3 EACH SIDE) 6
11 .20412 DECAL, BLUE STRIPE (ROUND END) (}» EACH SIDE) 1
12 .2022 DECAL, LOAD CAPACITY 500 LBS. 2
13 .181102 DECAL, DANGER DO NOT OPERATE UNLESS... 2
14 .181103 DECAL, DANGER OBEY THE FOLLOWING... 2
15 .20419 DECAL, DANGER KEEP CLEAR 3
16 .182710 DECAL, DIRECTIONAL ARROW 2
17 .182709 DECAL, DIRECTIONAL ARROW 2
18 .20495 DECAL, EMERGENCY GROUND CONTROLS 1
19 .20896 DECAL, BRAKE 1
20 .22385 DECAL, CAUTION ATTACH YOUR SAFETY BELT 1
21 .21235 DECAL, EMERGENCY DESCENT (VALVE TYPE) 1
22 .20508 DECAL, TRANSPORTATION 2
REV.

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



Mqu :folzﬂ DECA].L SET SECT. 2
Industries 100C_6x4 RS, 2
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 .22910 DECAL, "l1lo0" 2
24 .2017 DECAL, HYDRAULIC SYSTEM FLUID (ON HYD. TANK) 1
25 .2033 DECAL, DIESEL FUEL ONLY 2
26 .20860 DECAL, GENERAL CHECKOUT & OPERATING INSTRUCTIONS 1
27 .21237 DECAL, GREASE FITTING 4
28 .22175 DECAL, CAUTION MONOFILLED TIRES ONLY 6
29 . 20660 NAMEPLATE, IDENTIFICATION 1
30 .22739 DECAL, "6X4" 2
31 .20662 PLATE, PATENT NUMBER 1
32 .20661 PLATE, ANSI A92 1
33 .2003 DECAL, BATTERY WATER LEVEL 1
34 .24496 DECAL, REACH GRAPH 2
35 .130820 DECAL, OPERATION & SAFETY HANDBOOK 1
36 .22386 DECAL, "D" RING ATTACH SAFETY BELT 2
37 .181903 DECAL, "C" 2
REV.

DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED
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NOTES UNTIL MID 1989 SHEET
33
34




Mark
Industries

TTLE AERIAL CONTROL BOX ASSEMBLY SECT.
MODEL 100C 6x4 FG.
NOTES UNTIL MID 1989 SHEET
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REV.




TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG 3
Industries -
NOTES UNTIL MID 1989 SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24118 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 2, Fig. 1 for NHA)
2 .70398 CONTROLLER (LIFT/ROTATE) 1
(See Sect. 2, Fig. 4 for Details)
3 .70399 CONTROLLER (DRIVE/STEER) 1
(See Sect. 2, Fig. 5 for Details)
4 .70397 CONTROLLER (EXTENSION) 1
(See Sect. 2, Fig. 6 for Details)
5 . 70405 SWITCH, ANTI-RESTART IGNITION 1
6 .70313 SWITCH, TOGGLE 2
7 .4011 SWITCH, PUSH BUTTON 1
8 .70291 SWITCH, TOGGLE 1
9 .20805 ALARM, BUZZER 1
10 .4021 SWITCH, TOGGLE 1
11 .20481 SWITCH, TOGGLE 2
12 . 70407 SWITCH, GUARD 1
13 .2859 CONNECTOR, RING 25
14 . 70406 TERMINAL, FORK SPADE (BLUE) 17
15 .20884 GUARD, SWITCH 5
16 .117-E TERMINAL, FEMALE DISCONNECT (RED) 2
17 .16214 MOUNTS 5
18 .4045 DIODE (6 AMP/1000V) 1
19 .24127 ASSEMBLY, TERMINAL STRIP 1
20 .2808 NUT, LOCK 1
21 .16005 NUT, LOCK 1
22 .2806 RELIEF, STRAIN 1
23 .16215 RELIEF, STRAIN 1
REV. DASH (-) INDICATES THE "ITEM"' IS NOT ILLUSTRATED



TITLE AERIAL, CONTROL BOX ASSEMBLY SECT.
Mark MODEL 100C_6X4 AiG.
Industries
NOTES UNTIL MID 1989 SHEET
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .24119 BOX, AERIAL CONTROL 1
25 .24120 BRACKET, MOUNTING (L.H.) 1
26 | .24121 BRACKET, MOUNTING (R.H.) 1
27 .182103 DECAL, OPERATION INSTRUCTIONS & DANGER 1
28 | .182707 DECAL, AERIAL CONTROL BOX 1
29 | .70391 RECEPTACLE, G.F.C.I. 1
30 .70392 COVER, RECEPTACLE 1
31 .70394 CONNECTOR, TWIST-ON WIRE 2
32 .160015 EXTRUSION, NEOPRENE 4 FT
33 .60701 NUT, HEX 9
34 .63301 WASHER, SPLIT 9
35 .63401 WASHER, FLAT 2
36 .256 TIE, CABLE (3%" X 1/8") 50
37 .24122 PLATE, BACK 1
38 .24123 WELDMENT, COVER 1
REV. DASH (-) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED
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NTE AERIAL CONTROL BOX ASSEMBLY SECT. 2
MODEL 100C 6X4 FIG. 3a
NOTES FROM MID 1989 TO LATE 1990 SHEET 1
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34
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AERIAL CONTROL BOX ASSEMBLY

SECT. 2
MODEL 100C 6X4 FIG. 3a
NOTES FROM MID 1989 TO LATE 1990 SHEET 2
32
32
13
17
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TTLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 i 3
Industries ' A
NOTES FROM MID 1989 TO LATE 1990 SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24118 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 2, Fig. 1 for NHA)
2 . 70457 CONTROLLER (LIFT/ROTATE) 1
(See Sect. 2, Fig. 4A for Details)
3 . 70455 CONTROLLER (DRIVE/STEER) 1
(See Sect. 2, Fig. 5A for Details)
4 . 70453 CONTROLLER (EXTENSION) 1
(See Sect. 2, Fig. 6A for Details)
5 .70405 SWITCH, ANTI-RESTART IGNITION 1
6 .70313 SWITCH, TOGGLE 2
7 .4011 SWITCH, PUSH BUTTON 1
8 .70291 SWITCH, TOGGLE 1
9 .20805 ALARM, BUZZER 1
10 .4021 SWITCH, TOGGLE 1
11 .20481 SWITCH, TOGGLE 2
12 .70407 SWITCH, GUARD 1
13 .2859 CONNECTOR, RING 25
14 . 70406 TERMINAL, FORK SPADE (BLUE) 17
15 .20884 GUARD, SWITCH 5
16 .117-E TERMINAL, FEMALE DISCONNECT (RED) 2
17 .16214 MOUNTS 5
18 .70479 DIOCDE (6 AMP/1000V) 1
19 .24127 ASSEMBLY, TERMINAL STRIP 1
20 .2808 NUT, LOCK 1
21 .16005 NUT, LOCK 1
22 .2806 RELIEF, STRAIN 1
23 .16215 RELIEF, STRAIN 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE AERTAL CONTROL BOX ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG. 3A
Industries
NOTES FROM MID 1989 TO LATE 1990 SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .24119 BOX, AERIAL CONTROL 1
25 .24120 BRACKET, MOUNTING (L.H.) 1
26 .24121 BRACKET, MOUNTING (RIGHT SIDE) 1
27 .182103 DECAL, OPERATION INSTRUCTIONS & DANGER 1
28 .182707 DECAL, AERIAL CONTROL BOX 1
29 .70391 RECEPTACLE, G.F.C.I. 1
30 .70392 COVER, RECEPTACLE 1
31 .70394 CONNECTOR, TWIST-ON WIRE 2
32 .160015 EXTRUSION, NEOPRENE 4 FT
33 .60701 NUT, HEX 9
34 .63301 WASHER, SPLIT 9
35 .63401 WASHER, FLAT 2
36 .256 TIE, CABLE (3%" X 1/8") 50
37 .24122 PLATE, BACK 1
38 .24123 WELDMENT, COVER 1
REV. DASH (-) INDICATES THE 'ITEM" 1S NOT ILLUSTRATED
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REV.
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TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
Mam MODEL 100C 6X4 FIG 3B
Industries
NOTES SINCE LATE 1990 SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24118 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 2, Fig. 1 for NHA)
2 .70457 CONTROLLER (LIFT/ROTATE) 1
(See Sect. 2, Fig. 4A for Details)
3 . 70455 CONTROLLER (DRIVE/STEER) 1
(See Sect. 2, Fig. 5A for Details)
4 .70453 CONTROLLER (EXTENSION) 1
(See Sect. 2, Fig. 6A for Details)
5 .70595 SWITCH, ANTI-RESTART IGNITION 1
6 .70313 SWITCH, TOGGLE 2
7 .4011 SWITCH, PUSH BUTTON 1
8 .70291 SWITCH, TOGGLE 1
9 .20805 ALARM, BUZZER 1
10 .4021 SWITCH, TOGGLE 1
11 .20481 SWITCH, TOGGLE 2
12 .70407 SWITCH, GUARD 1
13 .70149 TERMINAL, RING (RED) 14
14 . 70406 TERMINAL, FORK SPADE (BLUE) 6
15 .20884 GUARD, SWITCH 3
16 .70500 TERMINAL, FEMALE DISCONNECT (RED) 2
17 .16214 MOUNTS 8
18 .70479 DIODE (6 AMP/1000V) 1
19 .24127 ASSEMBLY, TERMINAL STRIP 1
20 .2808 NUT, LOCK 1
21 . 16005 NUT, LOCK 1
22 .2806 RELIEF, STRAIN 1
23 .16215 RELIEF, STRAIN 1
REV. DASH (-) INDICATES THE "ITEM" IS NOT ILLUSTRATED




TITLE AERIAL, CONTROL BOX ASSEMBLY SECT. 2
m?lﬂtsm es MODEL 100C 6X4 HG. 3B
NOTES SINCE LATE 1990 SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .210442 WELDMENT, AERIAL CONTROL BOX 1
25 ..160471 RIVET, POP 2
26 ..160397 CATCH, TENSION 1
27 ..160473 SCREW, CAPTIVE 2
28 ..160474 RECEPTACLE, CAPTIVE SCREW 2
29 ..160042 GASKET 5.01 FT
30 .24120 BRACKET, COVER MOUNTING 2
31 .24122 PLATE, BACK 1
32 .24123 WELDMENT, COVER 1
33 .182103 DECAL, OPERATION INSTRUCTIONS & DANGER 1
34 .182707 DEcAL, AERIAL CONTROL BOX 1
35 .70391 RECEPTACLE, G.F.C.I. 1
36 .70392 COVER, RECEPTACLE 1
37 .70394 CONNECTOR, TWIST-ON WIRE 2
38 .160015 EXTRUSION, NEOPRENE 4 FT
39 .60701 NUT, HEX 9
40 .63301 WASHER, SPLIT 9
41 .63401 WASHER, FLAT 2
42 .256 TIE, CABLE (3%" X 1/8") 50
43 .117-B TERMINAL, RING (BLUE) 10
44 .117-C TERMINAL, RING (BLUE) 2
45 .16325 TERMINAL, FEMALE DISCONNECT (RED) 3
46 .2990 WIRE, WHITE (18 AWG) 105 FT
47 .70098 WIRE, YELLOW WITH GREEN (12 AWG) 1 FT
48 .2991 WIRE, WHITE (12 AWG) 9 FT
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE AERIAL CONTROL BOX ASSEMBLY SECT. 2
Mark MODEL 100C 6X4 FIG. 3B
Industries
NOTES SINCE LATE 1990 SHEET S
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
49 .70566 TERMINAL, FORK SPADE (RED) 10
50 .70567 TERMINAL, RING (RED) 3
-51 .117-E TERMINAL, FEMALE DISCONNECT (BLUE) 3

REV. DASH (-) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED



2

SECT.

FiG.

1

SHEET

CONTROLLER (LIFT/ROTATE)

100C 6X4

TITLE

MODEL

UNTIL MAY 1989

NOTES

Mark

Industries

ref

REV.



TITLE CONTROLLER (LIFT/ROTATE) SECT. 2
Mark MODEL 100C 6x4 FIG. 4
Industries
NOTES UNTIL MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70398 CONTROLLER (LIFT/ROTATE) REF
(See Sect. 2, Fig. 3 for NHA)
2 .67489 ASSEMBLY, UPPER HANDLE 1
3 .67488 HANDLE, LOWER 1
4 .67482 BOOT 1
5 .67483 CLAMP, BOOT 1
6 .67481 GASKET, MOUNTING 1
7 .67491 ASSEMBLY, POTENTIOMETER 1
8 .67484 GEAR, DRIVE 2
9 .67485 GEAR, SLAVE 2
10 .67486 MICROSWITCH 4
11 .67490 BOARD, CIRCUIT 2
12 .67487 BRACKET, AUXILIARY CONTACT 2
REV. DASH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED



Mark
Industries

REV.

— CONTROLLER (LIFT/ROTATE) SECT. 2
MODEL 100C 6X4 FIG. 4a
NOTES SINCE MAY 1989 SHEET 1




TITLE CONTROLLER (LIFT/ROTATE) SECT. 2
Mark MODEL 100C 6X4 fG 4
Industries
NOTES SINCE MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70457 CONTROLLER (LIFT/ROTATE) REF
(See Sect. 2, Fig. 3A & 3B for NHA)
2 .600114 HANDLE, SOLID CAP 1
3 .67481 GASKET, MOUNTING 1
4 .67483 CLAMP, BOOT 1
5 .67484 GEAR, DRIVE 2
6 .67485 GEAR, SLAVE 2
7 .67482 BOOT 1
8 .67486 MICROSWITCH 4
9 .600377 BOARD, CIRCUIT (CURRENT LIMITED) 2
10 .67491 ASSEMBLY, POTENTIOMETER 2
REV. DASH (-) INDICATES THE "ITEM* IS NOT ILLUSTRATED




TITLE CONTROLLER (DRIVE/STEER) SECT. 2
Mark MODEL 100C 6X4 FIG 5
Industries
NOTES UNTIL MAY 1989 SHEET 3
/ 2
ref
2

REV.




TITLE CONTROLLER (DRIVE/STEER) SECT. 2
Mark MODEL 100C 6X4 FG 5
Industries :
NOTES UNTIL MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70399 CONTROLLER (DRIVE/STEER) REF
(See Sect. 2, Fig. 3 for Details)
2 .67489 ASSEMBLY, UPPER HANDLE 1
3 .67488 HANDLE, LOWER 1
4 .67482 BOOT 1
5 .67483 CLAMP, BOOT 1
6 .67481 GASKET, MOUNTING 1
7 .67491 ASSEMBLY, POTENTIOMETER 1
8 .67484 GEAR, DRIVE 1
9 .67485 GEAR, SLAVE 1
10 .67486 MICROSWITCH 5
11 .67490 BOARD, CIRCUIT 1
12 .67487 BRACKET, AUXILIARY CONTACT 1

REV. DASH (-) INDICATES THE ITEM® 1S NOT ILLUSTRATED



Mark TITLE CONTROLLER (DRIVE/STEER) SECT. 2
(o {
MODEL 100C 6X4 FIG. SA
Industries
NOTES SINCE MAY 1989 SHEET 1

REV.




TTLE CONTROLLER (DRIVE/STEER) SECT. 2
Mark MODEL 100C 6x4 G SA
Industries '
NOTES SINCE MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70455 CONTROLLER (DRIVE/STEER) REF
(See Sect. 2, Fig. 3A & 3B for NHA)
2 .600114 HANDLE, SOLID CAP 1
3 .67481 GASKET, MOUNTING 1
4 .67483 CLAMP, BOOT 1
5 .67484 GEAR, DRIVE 1
6 .67485 GEAR, SLAVE 1
7 .67482 BOOT 1
8 .67486 MICROSWITCH 5
9 .600377 BOARD, CIRCUIT (CURRENT LIMITED) 1
10 .67491 ASSEMBLY, POTENTIOMETER 1
11 .600115 CAM, FIXED 1
REV. DASH (-) INDICATES THE TEM" IS NOT ILLUSTRATED



Mark
Industries

N

REV.

TTLE CONTROLLER (EXTENSION) SECT. 2

MODEL 100C 6X4 FIG. 6

NOTES UNTIL MAY 1989 SHEET 1
3




TITLE CONTROLLER (EXTENSION) SECT. 2
Mark MODEL 100C 6x4 FIG 6
Industries :
NOTES UNTIL MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70397 CONTROLLER (EXTENSION) REF
(See Sect. 2, Fig. 3 for Details)
2 .67499 CAP, UPPER (HALF) 1
3 .67498 SPRING, CAP 1
4 .67497 RING, RETAINING 1
5 .67488 HANDLE, LOWER 1
6 .67496 BOOT 1
7 .67495 CLAMP, BOOT 1
8 .67493 GASKET 1
9 .67492 BOARD, CIRCUIT (WITH POTENTIOMETER) 1
10 .67486 MICROSWITCH 2
11 .67494 TUBE, MECHANICAL INTERLOCK 1

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



Mark
Industries

- CONTROLLER (EXTENSION) SECT. 2
MODEL 100C 6x4 FIG. 6A
NOTES SINCE MAY 1989 SHEET 1

REV.




TITLE CONTROLLER (EXTENSION) SECT. 2
Mark MODEL 100C 6X4 FIG. 6a
Industries
NOTES SINCE MAY 1989 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 70453 CONTROLLER (EXTENSION) REF
(See Sect. 2, Fig. 3A & 3B for NHA)
2 .67488 HANDLE, LOWER 1
3 .67499 CAP, UPPER (HALF) 1
4 .67498 SPRING, CAP 1
5 .67497 RING, RETAINING 1
6 .67496 BOOT 1
7 .67495 CLAMP, BOOT 1
8 .67494 TUBE, MECHANICAL INTERLOCK 1
9 .67493 GASKET 1
10 .67486 MICROSWITCH 2
11 .600378 BOARD, CIRCUIT (WITH POTENTIOMETER) 1

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



Mark
Industries

REV.

TITLE

SHEET METAL KIT

SECT.

MODEL

100C 6X4

FIG.

NOTES

SHEET

™
—




TITLE SHEET METAL KIT SECT. 2
xtglﬂtstnes Mopst 100C 6x4 7e !
NOTES SHEET 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22009 KIT, SHEET METAL REF
(See Sect. 2, Fig. 1 for NHA)
2 .22336 RAIL, FRAME (LEFT) 1
3 .22337 RAIL, FRAME (RIGHT) 1
4 .22338 SUPPORT, MID (LEFT) 1
5 .22339 SUPPORT, MID (RIGHT) 1
6 .22340 SUPPORT, FRONT (LEFT) 1
7 .22341 SUPPORT, FRAME (RIGHT) 1
8 .22342 COVER, NOSE (LEFT) 1
9 .22343 COVER, NOSE (RIGHT) 1
10 .22344 COVER, MID (LEFT) 1
11 .22345 COVER, MID (RIGHT) 1
12 .22346 COVER, TOP (LEFT) 1
13 .22347 COVER, TOP (RIGHT) 1
14 .22348 DOOR, REAR (LEFT) 1
15 .22349 DOOR, REAR (RIGHT) 1
16 .22350 DOOR, FRONT (LEFT) 1
17 .22351 DOOR, FRONT (RIGHT) 1
18 .22352 SCREEN, EXPANDED METAL 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED
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TITLE HYDRAULIC HOSE DIAGRAM SECT. 2
Mam MODEL 100C 6X4 FIG. 8
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24616 KIT-A DIAGRAM, HYDRAULIC HOSE (CARRIAGE) REF
(See Sect. 3, Fig. 1 for NHA)
2 .13213-12-0270 ASSEMBLY, HOSE 3
3 .13213-04-0620 ASSEMBLY, HOSE 2
4 .13210-04-0160 ASSEMBLY, HOSE 2
5 .13210-12-0170 ASSEMBLY, HOSE 3
6 .13210-12-0160 ASSEMBLY, HOSE 1
7 .13213-04-0220 ASSEMBLY, HOSE 2
8 .13212-12-0300 ASSEMBLY, HOSE 1
9 .13213-08-0290 ASSEMBLY, HOSE 2
10 .13213-04-0380 ASSEMBLY, HOSE 1
11 .13210-04-0650 ASSEMBLY, HOSE 1
12 .13210~04-0680 ASSEMBLY, HOSE 1
13 .13210-04-0950 ASSEMBLY, HOSE 1
14 .13223-12-0800 ASSEMBLY, HOSE 2
15 .13210-08-0950 ASSEMBLY, HOSE 1
16 .13213-04~-0120 ASSEMBLY, HOSE 2
17 .13214-12-0270 ASSEMBLY, HOSE 3
18 .13213-04~-0154 ASSEMBLY, HOSE 2
19 .13213~-08-0130 ASSEMBLY, HOSE 2
20 .13213-08-0470 ASSEMBLY, HOSE 2
21 .13213-12-0280 ASSEMBLY, HOSE 2
22 .13210-08-01920 ASSEMBLY, HOSE 2
23 .13212-12-0270 ASSEMBLY, HOSE 1
-24 24616 KIT-B DIAGRAM, HYDRAULIC HOSE (TURRET) REF
(See Sect. 4, Fig. 1 for NHA)
REV.

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




TITLE HYDRAULIC HOSE DIAGRAM SECT. 2
Mark MODEL 100C 6X4 FIc. 8
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .13210-06-0850 ASSEMBLY, HOSE 1
26 .13210-08-1540 ASSEMBLY, HOSE 1
27 .13212-08-1250 ASSEMBLY, HOSE 1
28 .13213-08-1300 ASSEMBLY, HOSE 1
29 .13211-04-0150 ASSEMBLY, HOSE 4
30 .13210-08-1180 ASSEMBLY, HOSE 1
31 .13210-16-0290 ASSEMBLY, HOSE 1
32 .13210-08-1480 ASSEMBLY, HOSE 1
33 .13213-04-1210 ASSEMBLY, HOSE 1
34 .13210-04-0190 ASSEMBLY, HOSE 1
35 .13213-04-0190 ASSEMBLY, HOSE 2
36 .13213-04-0160 ASSEMBLY, HOSE 1
37 .13213-06-0200 ASSEMBLY, HOSE 1
38 .13213-12-0230 ASSEMBLY, HOSE 2
39 .13212-12-0260 ASSEMBLY, HOSE 1
40 .13213-08-0940 ASSEMBLY, HOSE 1
41 .13212-08-0950 ASSEMBLY, HOSE 1
42 .13213-08-0270 ASSEMBLY, HOSE 1
43 .13212-08-0310 ASSEMBLY, HOSE 1
44 .13213-08-0280 ASSEMBLY, HOSE 1
45 .13213-06-1080 ASSEMBLY, HOSE 1
46 .13213-06~-0320 ASSEMBLY, HOSE 1
47 .13213-08-1160 ASSEMBLY, HOSE 1
48 .13210~-08-0270 ASSEMBLY, HOSE 1
49 .13210-08-0360 ASSEMBLY, HOSE 2
REV. DASH (-) INDICATES THE 'TEM" IS NOT ILLUSTRATED




TITLE HYDRAULIC HOSE DIAGRAM SECT. 2
Mark MODEL 100C 6X4 FIG. 8
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
50 .13213-04~1200 ASSEMBLY, HOSE 1
51 .13210-04-0100 ASSEMBLY, HOSE 1
52 .13213-16-0600 ASSEMBLY, HOSE 2
53 .13213-12-0280 ASSEMBLY, HOSE 1
54 .13213-04~0260 ASSEMBLY, HOSE 1
55 .13213-06-0210 ASSEMBLY, HOSE 1
56 .13213-04-1000 ASSEMBLY, HOSE 1
57 .13213-04-1240 ASSEMBLY, HOSE 1
58 .13213-04-1220 ASSEMBLY, HOSE 1
59 .13210~-04-0110 ASSEMBLY, HOSE 1
60 .13213-04-0230 ASSEMBLY, HOSE 1
61 .13210-04-1000 ASSEMBLY, HOSE 1
62 .13210-08-0850 ASSEMBLY, HOSE 2
63 .13210-06~1200 ASSEMBLY, HOSE 1
64 .13213-06-1450 ASSEMBLY, HOSE 1
65 .13213-04-0200 ASSEMBLY, HOSE 1
66 .13213-06-1000 ASSEMBLY, HOSE 1
-67 24616 KIT-C DIAGRAM, HYDRAULIC HOSE (TURRET) REF
(See Sect. 4, Fig. 1 for NHA)
68 .13210-04-1060 ASSEMBLY, HOSE 2
69 .13205-20~0540 ASSEMBLY, HOSE 1
=70 24616 KIT-E DIAGRAM, HYDRAULIC HOSE (BOOM) REF
(See Sect. 5, Fig. 1 for NHA)
71 .13213-08-3120 ASSEMBLY, HOSE 3
72 .13213-08~3100 ASSEMBLY, HOSE 1
REV. DASH (-) INDICATES THE 'TTEM' IS NOT ILLUSTRATED




HTLE HELAC ROTATOR ASSEMBLY SECT. 2
M MODEL 100C 6X4 FIG. 9
Industries
NOTES SHEET 1
HOSE DIAGRAM
' / U
HYD. HOSES f i
INSIDE BOOM vl cigd =
(REF.) — &
VAL ll‘ S
4
8 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24444 ASSEMBLY, HELAC ROTATOR REF
(See Sect. 2, Fig. 1 for NHA)
-2 .81372 SUB-ASSEMBLY, HELAC ROTATOR 1
(See Vendor Chapter for Details)
3 ..81094 ROTATOR, HELAC 1
-4 ...67770 KIT, SEAL 1
-5 ...67771 KIT, BEARING 1
6 ..20351 VALVE, CHECK 1
7 .80004-05 CONNECTOR, STRAIGHT THREAD 2
8 .2594 ELBOW, SWIVEL 2

REV.




Mark

Industries

REV.

TITLE

CARRIAGE ASSEMBLY

MODEL

100C 6X4

NOTES

SECTION
3

SECTION 3 CONTAINS:

FIG. NO.

TITLE

1
2

CARRIAGE ASSEMBLY
TORQUE HUB

STEERING CYLINDER (CONCURRENT USE) (SE)

STEERING CYLINDER (CONCURRENT USE; SINCE LATE 1989) (TH)
STEERING CYLINDER (CONCURRENT USE; SINCE LATE 1989) (COL)

DRIVE/BRAKE VALVE ASSEMBLY

WALKING BEAM ASSEMBLY




Mark
Industries

TITLE

CARRIAGE ASSEMBLY

SECT.

MODEL

100C 6X4

FIG.

NOTES

SHEET

REV.




SECT.
FiG

2

SHEET

CARRIAGE ASSEMBLY

100C 6X4

TITLE
MODEL

NOTES

Mark

Indusiries

REV.



Mark o
Industries s

REV.



SECT.

FIG.

4

SHEET

CARRIAGE ASSEMBLY

looC 6x4

TITLE

MODEL

NOTES

Mark

Industries

D

REV.



TITLE

CARRIAGE ASSEMBLY

SECT.

Mark

MODEL

100C 6X4

FIG.

Industries
NOTES

SHEET

17\

21

27-

REV.




TITLE CARRIAGE ASSEMBLY SECT. 3
Mdl’k MODEL 100C ex4 FiG. 1
Industries
NOTES SHEET 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24499 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 .24498 WELDMENT, CARRIAGE 1
3 ..22040 WELDMENT, REAR AXLE 4
4 ...21098 BUSHING 2
5 ...64910 BUSHING, FLANGED 2
6 ..27387 CHAIN (36 LINKS) 1
7 .21121 SEAL, BEARING 2
8 .22094 ASSEMBLY, TIRE & RIM (MONOFILLED) 6
9 .65117 NUT, BALL 60
10 .22039 HUB, STEERING 2
11 .22042 YOKE, STEERING (L.H.) 1
12 .22041 YOKE, STEERING (R.H.) 1
13 .22044 PIN, KING 1
14 .60622 SCREW, CAP 4
15 .65103 FITTING, GREASE STRAIGHT 2
-16 .24157 ASSEMBLY, TIE ROD 2
17 ..20569 END, TIE ROD (L.H. THREAD) 1
18 ..20567 NUT, J2M (L.H. THREAD) 2
19 ..27410 ROD, TIE 1
20 ..20566 NUT, JAM (R.H. THREAD) 2
21 ..65103 FITTING, GREASE STRAIGHT 2
22 ..20568 END, TIE ROD 1
NOTE: DUE TO THEIR CRITICAL EFFECT ON INSURING
MACHINE STABILITY, MONOFILLED TIRES CAN
ONLY BE PURCHASED AS THE COMPLETE TIRE/
WHEEL ASSEMBLY.
REV. DASH (-) INDICATES THE TTEM" IS NOT ILLUSTRATED



TITLE CARRIAGE ASSEMBLY SECT. 3
mgrlitstries MODEL 100C 6x4 FIG. 1
NOTES SHEET 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 .54310 EIN, COTTER 4
24 .22212 ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 3, 3A or 3B for Details)
25 .22045 PIN, MAIN STEERING 1
26 .22043 WELDMENT, STEERING ARM 1
27 .21628 ASSEMBLY, WALKING BEAM 2
(See Sect. 3, Fig. 5 for Details)
28 .65106 OIL, GEAR 4 GAL
29 .21632 COVER, WALKING BEAM 2
30 .80001-12 CONNECTOR, MALE 2
31 .51107 ELBOW, MALE 2
32 .80008-12 ELBOW, MALE 2
33 .80012-21 ELBOW, STRAIGHT THREAD 2
34 .80001-10 CONNECTOR, MALE 6
35 .80001-~20 CONNECTOR, MALE 10
36 .60603 SCREW, CAP 2
37 .63301 WASHER, SPLIT 16
38 .60607 SCREW, CAP 1
39 .21642 RING, RETAINING 2
40 .22501 ASSEMBLY, DRIVE/BRAKE VALVE 1
41 .60356 SCREW, CAP 2
42 .22214 PIN, STEERING CYLINDER 1
-43 .60309 SCREW, CAP 8
44 .20357 VALVE, NEEDLE 1
45 .21654 STOP, WALKING BEAM 2
46 .60601 SCREW, CAP 8
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE CARRIAGE ASSEMBLY SECT. 3
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 8
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-47 .24616 KIT-A DIAGRAM, HYDRAULIC HOSE 1l
(See Sect. 2, Fig. 6 or 6A for Details)
48 .80031-06 TEE, UNION 1
49 .80031-03 TEE, UNION 1
50 .61232 NUT, LOCK 2
51 .160056 PIN, COTTER 2
52 .65968 NUT, JAM 2
53 .80056-01 REDUCER, TUBE 3]
54 .140759 SPACER, STEERING YOKE 2

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



Mark
Industries

REV.

TITLE TORQUE HUB ASSEMBLY SECT.
MODEL 100C 6%X4 FIG.
NOTES SHEET




TITLE TORQUE HUB SECT. 3
Mark MODEL 100C 6X4 FiG. 2
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21222 HUB, TORQUE REF
(See Sect. 3, Fig. 1 for NHA)
(See Vendor Chapter for Details)
-2 .67870 KIT, SEAL 1
-3 . SUB-ASSEMBLY, HUB/SPINDLE 1
4 ..67875 SPINDLE 1
*5 ..66399 SEAL 1
6 . .600435 KIT, BEARING 1
7 ..600436 KIT, BEARING 1l
8 .. HUB 1
9 ..67903 SPACER 1
*10 . RING, RETAINING 1
11 . PLUG 2
12 ..67884 STUD 10
13 . GEAR, INTERNAL 1l
14 ASSEMBLY, CARRIER 1
15 ..66429 CARRIER 1
16 . .66430 WASHER 6
17 ..66423 ROLLER, NEEDLE 84
18 ..67904 SPACER 3
19 ..66431 SHAFT, PLANET 3
20 ..66432 GEAR, CLUSTER 3
21 . PIN, ROLL 3
22 ..66434 WASHER 6
23 GEAR, RING 1
NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.
REV. DASH (-) INDICATES THE "TEM' IS NOT ILLUSTRATED




TITLE TORQUE HUB SECT. 3
Mark MODEL 100C 6x4 FIG. 2
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
*24 . 0-RING 2
25 . ASSEMBLY, COVER 1
26 ..66724 COVER 1
27 ..66341 CAP, COVER 1
28 ..67928 BOLT 4
29 ..66115 CAP, DISCONNECT 1
30 ..66230 ROD, DISCONNECT 1
*31 .. 0-RING 1
*32 .. 0-RING 1
33 .. PLUG, PIPE 1
34 .67892 WASHER 2
35 . SPRING 1
36 .66524 RING, RETAINING 1
37 .67889 RING, RETAINING 1
38 . SHAFT, INPUT 1
39 .67905 SPACER 1
40 . GEAR, INPUT 1
*41 WASHER 4
*42 BEARING 2
43 .67929 BOLT 8
44 .67930 BOLT 4
45 .67880 COUPLING 1
46 .67890 RING, RETAINING 1
47 .67891 RING, RETAINING 1
NOTE: ASTERISK (*) INDICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.
REV. DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED



Mazk TITE STEERING CYLINDER ASSEMBLY SECT.
Ingilstnes MODEL 100C 6X4 RG.
NOTES CONCURRENT USE (SE) SHEET
5
e 2 e ox
%
*
Sy *
= / /
/]
+
— |
{17 4

NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22212 ASSEMBLY, STEERING CYLINDER REF
{See Sect. 3, Fig. 1 for NHA)
2 .22119 CYLINDER, STEERING (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 . .66041 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..66485 BUSHING 2
5 .80012-03 ELBOW, STRAIGHT THREAD 2

REV.




NTLE STEERING CYLINDER ASSEMBLY SECT. 3
Mark MODEL 100C 6x4 FIG. 3A
Industries
NOTES CONCURRENT USE; SINCE LATE 1989 (TH) SHEET 1
7 7
*
* %* 2 . *
L M* 4
IIIIIIIIIIIIIIIIIII"’ Bl
J ~ 1 / / g +
\
LA
5 6.
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22212 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 .22119 CYLINDER, STEERING (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..600330 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..600327 BUSHING 2
5 ..600328 PIN, CLEVIS 2
6 ..600329 PIN, CLIP 2
7 .80012-03 ELBOW, STRAIGHT THREAD 2

REV.




NILE STEERING CYLINDER ASSEMBLY SECT. 3
Mark MODEL 100C 6x4 fIG. 3B
Industries
NOTES CONCURRENT USE; SINCE LATE 1989 (COL) SHEET 1
4 x

A e .

T
IR

3
—

1!
tl
tl

IR
(R}

Ly

-
L 3 Xy
k|

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

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22212 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 for NHA)
2 .22119 CYLINDER, STEERING (COL) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..600325 KIT, SEAL (COL) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 . .600406 BUSHING 2
5 .80012-03 ELBOW, STRAIGHT THREAD 2

REV.



Mazrk
Industries

TITLE DRIVE/BRAKE VALVE ASSEMBLY SECT.
MODEL 100C 6X4 FIG.
NOTES SHEET

REV.

13




TNTLE DRIVE/BRAKE VALVE ASSEMBLY SECT. 3
Mark MODEL 100C 6X4 FiIG. 4
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22501 ASSEMBLY, DRIVE/BRAKE VALVE REF
(See Sect. 3, Fig. 1 for NHA)
2 .22433 VALVE, DRIVE/BRAKE 1
-3 ..67953 KIT, SEAL 1
4 ..67711 VALVE, FLOW DIVIDER/COMBINER 1
5 ..600302 VALVE, COUNTERBALANCE 2
6 ..67713 VALVE, SHUTTLE 1
7 ..87715 PLUG, EXPANDER 4
8 ..67716 PLUG, EXPANDER 1
9 ..67717 PLUG, SAE 1
10 .80004~18 CONNECTOR 4
11 .80050-05 PLUG 1
12 .80063-16 ADAPTER 2
13 * | .80001-21 CONNECTOR 2
14 .80034-04 TEE 1
15 .20357 VALVE, NEEDLE 1
16 .80052-04 NIPPLE, PIPE 1
17 .80063-01 ADAPTER 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED

(102)




3

SECT.

FIG.

1

SHEET

WALKING BEAM ASSEMBLY

100C 6Xx4

TITLE

MODEL

NOTES

Mark
Industries

REV.



TITLE WALKING BEAM ASSEMBLY SECT. 3
mgﬁ‘s iries MODEL 100C 6X4 FIG. 5
NOTES SHEET 2
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21628 ASSEMBLY, WALKING BEAM REF
{See Sect. 3, Fig. 1 for NHA)
-2 .21883 SUB-ASSEMBLY, WALKING BEAM 1
3 ..21627 WELDMENT , WALKING BEAM 1
4 ..21641 BEARING 1
5 ..21640 BEARING 1
6 .23526 MOTOR, HYDRAULIC (WITH INTERNAL SHIFT) 2
(See Vendor Chapter for Details)
-7 ..67632 KIT, SEAL 1
-8 ...67868 SEAL, SHAFT 1
-9 .21659 ASSEMELY, BRAKE 1
10 ..21220 BRAKE 1
(See Vendor Chapter for Details)

-11 ...66972 KIT, SEAL 1

-12 ...67643 KIT, LINING 1

-13 ...67656 KIT, BEARING 1

-14 ...67649 KIT, SPRING 1

-15 ...67661 PISTON 1
16 . .80004-03 CONNECTOR, STRAIGHT THREAD 2
17 .21222 HUB, TORQUE 2

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

-18 .22579 ASSEMBLY, FLOW DIVIDER 1
19 ..81296 VALVE, FLOW DIVIDER 1
20 ..80012-21 ELBOW, STRAIGHT THREAD 1
21 ..80008-19 ELBCW, MALE 2
22 .21631 COVER, WALKING BEAM 2
23 .21639 COVER, WALKING BEAM 2

REV.

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




HTE WALKING BEAM ASSEMBLY SECT. 3
Mark MODEL 100C 6X4 FIG. 5
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .60322 SCREW, CAP 30
25 .63302 WASHER, SPLIT 30
26 .60317 SCREW, CAP 2
27 .63319 WASHER, SPLIT 2
28 .63633 STUD 4
29 .60705 NUT, HEX 4
30 .63305 WASHER, SPLIT 4
31 .60602 SCREW, CAP 4
32 .60604 SCREW, CAP 16
33 .80004-21 CONNECTOR, STRAIGHT THREAD 2
34 .80012-21 ELBOW, STRAIGHT THREAD 2
35 .80012-13 ELBOW, STRAIGHT THREAD 2
36 .80035~03 TEE, BULKHEAD 1
37 .80035-06 TEE, BULKHEAD 1
38 .80004-03 CONNECTOR, STRAIGHT THREAD 2
39 .66847 GASKET 2
40 .63402 WASHER, FLAT 12
41 .60309 SCREW, CAP 8
42 .63301 WASHER, SPLIT 8
43 .21645 GASKET 2
44 .21644 RETAINER, SEAL 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




Mark

Industries

NTLE TURRET ASSEMBLY

MODEL 100C_6x4

NOTES

SECTION

4

SECTION 4 CONTAINS:

FIG. NO.

TITLE

REV.

1
2
2A
3

O© 0 93 O u b

10
11
12
13
13a
14
15
16
17

TURRET ASSEMBLY
LIFT CYLINDER ASSEMBLY (CONCURRENT USE; SINCE EARLY 1990) (SE)
LIFT CYLINDER ASSEMBLY (CONCURRENT USE; SINCE MID 1990) (GB)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE EARLY 1986) (RA)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE EARLY 1986) (SE)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE LATE 1986) (TH)
MASTER LEVELING CYLINDER (CONCURRENT USE; SINCE LATE 1986) (GB)
ENGINE/PUMP ASSEMBLY (DEUTZ F3L-912)

GROUND CONTROL BOX ASSEMBLY

FUEL TANK ASSEMBLY

BATTERY CABLE KIT (DEUTZ F3L-912)

HYDRAULIC TANK ASSEMBLY

ROTATION GEARBOX ASSEMBLY

PROPORTIONAL VALVE ASSEMBLY

MINIPAK ASSEMBLY

SOLENOID VALVE ASSEMBLY

ROTARY MANIFOLD ASSEMBLY (UNTIL EARLY 1988)

ROTARY MANIFOLD ASSEMBLY (SINCE EARLY 1988)

EMERGENCY PUMP/MOTOR ASSEMBLY

DUMP VALVE ASSEMBLY

SOLENOID VALVE ASSEMBLY (DEUTZ F3L-912) "fTT\\\\
ROTATION GEARBOX TORQUE HUB '




Mark

Industries ':°°E'“

REV.

OOOOOOO




Mark
Industries

REV.

TITLE TURRET ASSEMBLY SECT.
MODEL 100C 6X4 FIG.
NOTES SHEET




Mark
Indusiries

REV.

TITLE TURRET ASSEMBLY SECT.
MODEL 100C 6X4 FIG.
NOTES SHEET




Mark
Industries

TITLE TURRET ASSEMBLY SECT.
MODEL 100C 6X4 FiG.
NOTES SHEET

REV.




Mark
Industries

REV.

TIME TURRET ASSEMBLY SECT. 4
MODEL 100C 6X4 FIG. 1
NOTES SHEET 5




Mark
Industries

REV.

TITLE TURRET ASSEMBLY SECT. 4
MODEL 100C 6X4 FIG. 1
NOTES SHEET 6




TITLE TURRET ASSEMBLY SECT. 4
Mum MODEL 100C 6X4 FIG 1
Industries :
NOTES SHEET 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24485 ASSEMEBLY, TURRET REF
(See Sect. 2, Fig. 1 for NHA)
2 .24482 WELDMENT, TURRET 1
3 ..24481 WELDMENT, PEDESTAL 1l
4 .24056 ASSEMBLY, LIFT CYLINDER 1
(See Sect. 4, Fig. 2 & 2A for Details)
5 .22046 PIN, LIFT CYLINDER 1
6 .21084 ASSEMBLY, MASTER LEVELING CYLINDER 2
(See Sect. 4, Fig. 3 thru 3C for Details)
7 .21337 PIN, MASTER LEVELING CYLINDER 2
8 .70107 SWITCH, LIMIT 1
9 .70031 LEVER, SWITCH 1
10 .22201 ASSEMBLY, ENGINE/PUMP (DEUTZ F3L912) 1
(See Sect. 4, Fig. 4 for Details)
11 . 24298 ASSEMBLY, GROUND CONTROL BOX 1
(See Sect. 4, Fig. 5 for Details)
12 .22136 ASSEMBLY, FUEL TANK 1
(See Sect. 4, Fig. 6 for Details)
13 .21286 BRACKET, BATTERY HOLD DOWN 2
14 .21244 BATTERY 1
15 .24638 KIT, BATTERY CABLE (DEUTZ F3L912) 1l
(See Sect. 4, Fig. 7 for Details)
16 .24504 ASSEMBLY, HYDRAULIC TANK (62 GAL.) 1
(See Sect. 4, Fig. 8 for Details)
17 .24517 SUPPORT, HYDRAULIC TANK 1
18 .22789 ASSEMBLY, ROTATION GEARBOX 1
(See Sect. 4, Fig. 9 for Details)
19 .22169 WASHER 2
20 .21386 COVER, TERMINAL STRIP 2
21 .21217 STRIP, TERMINAL 2
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED




TIMLE TURRET ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG 1
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
22 .24865 ASSEMBLY, PROPORTIONAL VALVE 1
(See Sect. 4, Fig. 10 for Details)
23 .27527 TUBE, ROUND 3
24 .63633 STUD 3
25 .22607 ASSEMBLY, MINIPAK 1
(See Sect. 4, Fig. 1l for Details)
26 .22510 ASSEMBLY, OVERCENTER VALVE 1
27 ..20365 VALVE, DUAL OVERCENTER 1
28 ..80012-05 ELBOW, STRAIGHT THREAD 4
29 .22144 ASSEMBLY, RELIEF VALVE 1
30 ..20564 REWORK, RELIEF VALVE 1
31 ...20516 VALVE, RELIEF 1
32 ..80004-11 CONNECTOR, STRAIGHT THREAD 1
33 ..80036-11 TEE 1
-34 ..80012~11 ELBOW, STRAIGHT THREAD 1
35 .22609 ASSEMBLY, SOLENOID VALVE 1
(See Sect. 4, Fig. 12 for Details)
36 .20445 SPACER, MANIFOLD 4
37 .21898 ASSEMBLY, ROTARY MANIFOLD 1
(See Sect. 4, Fig. 13 & 13A for Details)
38 .22021 GEAR, RING 1
39 .22390 ASSEMBLY, EMERGENCY PUMP/MOTOR 1
(See Sect. 4, Fig. 14 for Details)
40 .65328 MUFFLER 1
41 .65336 BRACKET, MUFFLER 2
42 .65337 ELBOW, MUFFLER 1
43 .16288 CLAMP, HOSE 2
44 .21288 CAP, RAIN MUFFLER 1
REV. DASH (-) INDICATES THE 'ITTEM' IS NOT ILLUSTRATED




Mark ::;ﬂ TURRET ASSEMBLY :E:r 4
Industries 100c 6x4 : L
NOTES SHEET 9
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
45 .22186 EXHAUST 1
46 .22204 ASSEMBLY, DUMP VALVE (DRIVE) 1
(See Sect. 4, Fig. 15 for Details)
47 .70209 SOLENOID 2
48 .65324 CLEANER, AIR (DRY TYPE) 1
49 .65348 HOOD, AIR INLET 1
50 .65325 BAND, MOUNTING 2
51 .22208 BRACKET, MOUNTING AIR CLEANER 2
52 .60353 SCREW, CAP 4
53 .60319 SCREW, CAP 4
54 .60340 SCREW, CAP 2
55 .60322 SCREW, CAP 6
56 .60338 SCREW, CAP 5
57 .60346 SCREW, CAP 8
58 .60511 SCREW, CAP 4
59 .60316 SCREW, CAP 2
60 .60607 SCREW, CAP 2
61 .60343 SCREW, CAP 8
62 .60618 SCREW, CAP 2
63 .60612 SCREW, CAP 4
64 .60604 SCREW, CAP 16
65 .25377 TUBING 1
66 .25380 TUBE, ROUND 1
67 .60601 SCREW, CAP 1
68 .60637 SCREW, CAP 2
69 .62222 SCREW, CAP 2
REV. DASH (-) INDICATES THE 'ITEM’ IS NOT ILLUSTRATED




Mqu ::::El ‘i‘IOJRRET ASSEMBLY SECT. 4
Industries oc exd e L
NOTES SHEET 10
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
70 .63401 WASHER, FLAT 8
71 .63402 WASHER, FLAT 5
72 .63403 WASHER, FLAT 13
73 .63405 WASHER, FLAT 3
74 .63313 WASHER, SPLIT 2
75 .63301 WASHER, SPLIT 6
76 .63302 WASHER, SPLIT 6
77 .63303 WASHER, SPLIT 13
78 .63305 WASHER, SPLIT 3
79 .60702 NUT, HEX 6
80 .60703 NUT, HEX 2
81 .60705 NUT, HEX 3
82 .60910 NUT, JAM 2
83 .65326 CLAMP, AIR INLET 6
84 .22909 ASSEMBLY, SOLENOID VALVE (DEUTZ F3L912) 2
(See Sect. 4, Fig. 16 for Details)
85 .65344 ELBOW 2
86 .65327 HOSE 1
87 .24513 WELDMENT, BRACKET (HYDRAULIC TANK) 2
88 .65331 SCREW, CAP 3
89 .65332 NUT, HEX 3
90 .65330 GASKET, EXHAUST 1
9l .65329 FLANGE, EXHAUST 1
92 .60312 SCREW, CAP 13
93 .60701 NUT, HEX 19
94 .22179 BAFFLE, UPPER 1

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



TITLE TURRET ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 11
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
95 .22211 BAFFLE, LOWER 1
96 .22287 STIFFENER 1
97 .22082 STANDOFF 4
98 .22202 SUPPORT, FRONT 1
99 .22205 SUPPORT, REAR 1
100 .6K WIRE, BLACK 12 FT
101 .55 CLAMP, HOSE 3
102 .117-C TERMINAL, RING (BLUE) 6
103 .117-M TERMINAL, RING (BLUE) 3
104 .764 CLAMP, RUBBER 1
105 .2912 CONDUCTOR, CABLE 33 FT
106 .2991 WIRE, WHITE 35 FT
107 .4034 CABLE 18 FT
108 .21351 CABLE 18 FT
109 .65681 WASHER, LOCK 1
110 .66356 TERMINAL, FEMALE DISCONNECT 2
111 .66357 TERMINAL, MALE DISCONNECT 1
112 .70068 CONNECTOR, BUTT 5
113 .70036 WIRE 55 FT
114 . 70069 CONNECTOR, BUTT 7
115 .70162 TERMINAL, BUTT 2
116 .70270 TERMINAL, RING 3
117 .70479 DIODE 6
118 .70500 TERMINAL, FEMALE DISCONNECT 29
119 .70501 TERMINAL, MALE DISCONNECT 21

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



TITLE TURRET ASSEMBLY SECT. 4
Maik MODEL 100C 6X4 Fic 1
Industries '
NOTES SHEET 12
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
120 . 70566 TERMINAL, FORK SPADE (RED) 34
121 . 70567 TERMINAL, RING (RED) 3
122 .70581 WASHER, LOCK 1
123 .70584 WASHER, LOCK 2
124 .70616 WASHER, STAR (INT/EXT) 2
-125 .22187 VALVE, CHECK 1
126 .255 TIE, CABLE 100
127 .80011-08 UNION, BULKHEAD ELBOW 2
128 .80017-03 UNION, BULKHEAD ELBOW 3
129 .80017~-05 UNION, BULKHEAD ELBOW 1
-130 .24616 KIT-B DIAGRAM, HYDRAULIC HOSE 1
(See Sect. 2, Fig. 6 for Details)
-131 .24616 KIT-D DIAGRAM, HYDRAULIC HOSE 1
(See Sect. 2, Fig. 6 for Details)
132 .65352 WASHER, LOCK 2
133 .23808 BAR, BUSS 1
134 .62615 SCREW, CAP 2
135 .60343 SCREW, CAP 8
136 .62611 SCREW, CAP 2
137 .60346 SCREW, CAP 2
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED




M rk TITLE LIFT CYLINDER ASSEMBLY SECT. 4
(o ¢
MODEL 100C 6x4 FIG. 2
Industries NOTES CONCURRENT USE; SINCE EARLY 1988 (SE) SHEET 1
7 15 n 11 14
12 12
13 13
/1 3
7/ o
// / \ \ N \
g }9 21 22 6 7 %
18
5 C::i; o} ;CD | 5
\ X e N S N NN ;\ —
L LA ‘ Z
/ jz
NOTE 1:

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

REV.




TITLE LIFT CYLINDER ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 AG. 2
Industries
NOTES CONCURRENT USE; SINCE EARLY 1988 (SE) SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24056 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 . 24094 SUB-ASSEMBLY, LIFT CYLINDER (SE) 1
3 ..24043 CYLINDER, LIFT 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-4 ...67776 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
5 ...600170 BUSHING 4
6 ..21445 VALVE, BLOCK 1
7 ..81006 CARTRIDGE, OVERCENTER 2
8 ..61943 SCREW 4
9 ..63302 WASHER 4
10 ..80004-19 CONNECTOR 1
11 ..26379 TUBING, HYDRAULIC 1
12 ..80062-08 SLEEVE 2
13 ..80060-08 NUT 2
14 ..80012-18 ELBOW 1
15 .80012-11 ELBOW 1
16 .50900 ELBOW 1
17 .80060~05 NUT 1
-18 .20348 ORIFICE 1
19 .80056~01 REDUCER 1
20 ..62202 SCREW 1
21 .80004-11 CONNECTOR 1
22 .80015-06 NUT 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE LIFT CYLINDER ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG 2A
Industries

NOTES CONCURRENT USE; SINCE MID 1990 (GB) SHEET 1

14

{z

7 15 10 N
12
\\ / / )
Y/ 7/; —

/7/?\\ T\

16 21 22 6 %
18

n'f;\\ ]\I

4

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

REV.




Mark TIME LIFT CYLINDER ASSEMBLY SECT. 4
Industries |>°% 100C 6%4 e 2
NOTES CONCURRENT USE; SINCE MID 1990 (GB) SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24056 ASSEMBLY, LIFT CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .24094 SUB-ASSEMBLY, LIFT CYLINDER (GB) 1
3 ..24043 CYLINDER, LIFT 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-4 ...600169 KIT, SEAL (GB) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
5 ...600170 BUSHING 4
6 ..21445 VALVE, BLOCK 1
7 ..81006 CARTRIDGE, OVERCENTER 2
8 ..61943 SCREW 4
9 ..63302 WASHER 4
10 ..80004-19 CONNECTOR 1
11 ..26379 TUBING, HYDRAULIC 1
12 . .80062-08 SLEEVE 2
13 . .80060~-08 NUT 2
14 ..80012-18 ELBOW 1
15 .80012-11 ELBOW 1
16 -50900 ELBOW 1
17 .80060-05 NUT 1
-18 .20348 ORIFICE 1
19 ..80056-01 REDUCER 1
20 ..62202 SCREW 1
21 .80004-11 CONNECTOR 1
22 .80015-06 NUT 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE MASTER LEVELING CYLINDER ASSEMBLY SECT. 4
Mark MODEL 100C 6x4 Fie 3
Industries
NOTES CONCURRENT USE; SINCE EARLY 1986 (RA) SHEET 1
4 2 4

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

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .21111 CYLINDER, MASTER LEVELING (RA) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66651 KIT, SEAL (RA) 1
4 .80033-03 TEE 2

REV.



Mk TITLE MASTER LEVELING CYLINDER SECT. 4
(o4
MODEL 100C 6x4 FIG. 3A
Industries
NOTES CONCURRENT USE; SINCE EARLY 1986 (SE) SHEET 1
* * % 2
4 )
/L
P4AR! [L}] Lil 7/ Iy
/ /]
1 |
b3
e N 1T
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF
(See Sect. 4, Fig. 1 for NHA)
2 .21111 CYLINDER, MASTER LEVELING (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..66044 KIT, SEAL (SE) 1
NOTE 3: TFE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..67671 BUSHING 4
5 .80033-03 TEE 2

REV.




TITLE MASTER LEVELING CYLINDER SECT. 4
Mark MODEL 100C 6X4 fiG. 3B
Industries

NOTES CONCURRENT USE; SINCE LATE 1986 (TH) SHEET 1
/ 5
*
2 ’ x * *x x *
N - "3
4 ':" 4
- +
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALIL NUMBERS FROM THE CYLINDER I.D. TAG.

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF

(See Sect. 4, Fig. 1 for NHA)
2 .21111 CYLINDER, MASTER LEVELING (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..600326 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).

4 ..600327 BUSHING 4
5 .80033-03 TEE 2

REV.




TIMe MASTER LEVELING CYLINDER SECT. 4
Mark MODEL 100C 6x4 FIG. 3c
Industries

NOTES CONCURRENT USE; SINCE LATE 1986 (GB) SHEET 1
5
*
* % 2 * x % *
4 /1 A ¥ E 4
/ [ ¥ 4
] / = J
§ | ] { -
/ -
=1/ ———
* %
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 21084 ASSEMBLY, MASTER LEVELING CYLINDER REF

(See Sect. 4, Fig. 1 for NHA)
2 .21111 CYLINDER, MASTER LEVELING (GB) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
-3 ..600081 KIT, SEAL (GB) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..600322 BUSHING 4
5 .80033~03 TEE 2

REV.




Mark
Industries

REV.

NTE ENGINE/PUMP ASSEMBLY SECT. 4
MODEL 100C 6X4 FIG. 4
NOTES DEUTZ F3L-912 SHEET 1

fuel filter - Duetz P/N 1174423



Marty Visser
fuel "on" - Trombetta Q610A1v12 = P/N 70689
high trhottle - Trobetta P613A1V12 = P/N 600294

Marty Visser

Marty Visser

Marty Visser
fuel filter - Duetz P/N 1174423

Marty Visser

Marty Visser
pump drive - P/N 68760 [Federal 20-2002323]
pump shaft bushing (7/8-13T) = P/N 68616 [Federal 23-05395]

Marty Visser


TITLE ENGINE/PUMP ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 Fie 4
Industries ‘
NOTES DEUTZ F3L-912 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22201 ASSEMBLY, ENGINE/PUMP (DEUTZ) REF
(See Sect. 4, Fig. 1 for Details)
2 .22200 ENGINE, DEUTZ DIESEL (F3L-912) 1l
(See Vendor Chapter for Details)
3 .21638 PUMP, HYDRAULIC 1
(See Vendor Chapter for Details)
-4 ..600163 KIT, SEAL 1
-5 ...06741 SEAL, SHAFT 1
-6 ..21757 ASSEMBLY, COMPENSATOR 1
7 .60705 NUT, HEX 2
8 .63305 WASHER, SPLIT 2
9 .63613 STUD 2
10 .80012-24 ELBOW, STRAIGHT THREAD 1
11 .80004-03 CONNECTOR, STRAIGHT THREAD 1
12 .80012~-08 ELBOW, STRAIGHT THREAD 1
13 .80012-28 ELBOW, STRAIGHT THREAD 1

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



Mark
Industries

REV.

TITLE

GROUND CONTROL BOX ASSEMBLY SECT. 4

MODEL

l00C 6x4 FiG. 5

NOTES

SHEET 1

@;'__LLS.S




4

SECT.

AG.

2

SHEET

GROUND CONTROL BOX ASSEMBLY

100C 6X4

TITLE

MODEL
NOTES

Mark

Industries

] 7 10

14

/ / N 8. [T [T 8
¢ gy

REV.



TITLE GROUND CONTROL BOX ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FiG. 5
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24298 ASSEMBLY, GROUND CONTROL BOX REF
(See Sect. 4, Fig. 1 for NHA)
2 .20977 MACHINING, ELECTRICAL ENCLOSURE 1
3 .20460 DECAL, GROUND CONTROL 1
4 L2717 SWITCH, IGNITION 1
5 .20562 BREAKER, CIRCUIT 3
6 .4011 SWITCH 2
7 .20571 HOURMETER 1
8 .70492 AMPMETER 1
9 .20481 SWITCH, TOGGLE 3
10 .20482 SWITCH, TOGGLE 1
11 .20573 RELAY, LATCHING 1
12 .4027 BLOCK, TERMINAL 52
13 .117-a BLOCK, TERMINAL 3
14 .2806 RELIEF, STRAIN 6
15 .2808 NUT 6
16 .2807 RELIEF, STRAIN 1
17 .2809 NUT 1
18 .70541 RELAY, 12 vDC 1
19 .21250 SENSOR, SLOPE 1
20 .21219 GAUGE, FUEL 1
21 .70119 RECEPTACLE, MALE 1
22 .70479 DIODE 3
23 .70500 DISCONNECT, FEMALE 4
24 .117-D CONNECTOR, BUTT 5
25 .117-E TERMINAL 4
REV.

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




TITLE GROUND CONTROL BOX ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 5
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .70214 RELAY, BASE 1
27 .117-B CONNEéTOR 14
28 .70149 CONNECTOR, RING 12
29 .62609 SCREW 14
30 .63311 WASHER 16
31 .61501 NUT 14
32 .60325 SCREW 4
33 .63303 WASHER 4
34 .60703 NUT 4
35 .62630 SCREW 4
36 . 70147 CAPACITOR 1
37 .70029 CONNECTOR 2
38 . 70406 SPRING, SPADE 1l
39 .20413 DECAL, ENGINE CHOKE 1
40 .70145 RELAY, 12 vDC 1
41 784-2a SOCKET 1
42 .30215 CLIP, RELAY 1
43 .70413 CARD, P.W.M. 1
44 .2990 WIRE, WHITE 30 FT
45 .2991 WIRE, WHITE 5 FT
46 .185702 DECAL, CIRCUIT BREAKER 111G VAC 1
47 .16213 CONNECTOR 1
43 .117-C CONNECTOR, RING 12
49 . 70566 SPADE, SPRING (RED) 5
50 .66356 TERMINAL, FEMALE 2
REV. DASH (-) INDICATES THE 'ITEM" IS NOT ILLUSTRATED




Mark
Industries

REV.

TTLE FUEL TANK ASSEMBLY SECT. 4
MODEL 100C 6x4 FiG. 6
NOTES SHEET 1




HNE FUEL TANK ASSEMBLY SECT. 4
ﬁg’d‘s t!‘ 195 MODEL 100C 6X4 FIG. 6
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22136 ASSEMBLY, FUEL TANK REF
(See Sect. 4, Fig. 1 for NHA)
2 .22024 TANK, FUEL 1
3 ..20041 UNIT, SENDING 1
4 ..67959 CAP, VENTED (ANTI-SURGE) 1
5 ..20955 BREATHER (BRONZE) 1
6 .80048-03 PLUG, HOLLOW 1
7 .80021-03 ELBOW 1
8 .12000 VALVE, NEEDLE 1
9 .2589 FITTING, HOSE 1
10 .161-a CLAMP, HOSE 3
11 .160202 HOSE, FUEL 13 FT
12 .160 FILTER, FUEL 1
13 .80049-05 PLUG 1
REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED




4
1

ANTINT

SHEET

FIG.

SECT.

a1 g/ﬂr—

Ayd3l1iva

BATTERY CABLE KIT

100C 6X4
DEUTZ F3L-912

HOLOW YILYVIS

—

MODEL
NOTES

TITLE

Industries

Mark

©

dI0ON3710S

1
| H

(-

A
©
a E

_ﬂ T U_
_i ?w.

HO10W 8 dWnd
AINIIYIWT

REV.



M rk TITLE BATTERY CABLE KIT SECT. 4
(o
MODEL 100C 6x4 FIG. 7
Industries
NOTES DEUTZ F3L-912 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24638 KIT, BATTERY CABLE REF
(See Sect. 4, Fig. 1 for NHA)
2 .13226-0200 ASSEMBLY, ELECTRICAL CABLE 1
3 .13226-0660 ASSEMBLY, ELECTRICAL CABLE 1
4 .13226~-0900 ASSEMBLY, ELECTRICAL CABLE 1
S .13226-0050 ASSEMBLY, ELECTRICAL CABLE 1
6 .13226~-0570 ASSEMBLY, ELECTRICAL CABLE 1
7 .13226-0090 ASSEMBLY, ELECTRICAL CARBLE 1
REV. DASH (-) INDICATES THE 'ITEM* IS NOT ILLUSTRATED



Mark
Industries

REV.

TITLE

HYDRAULIC TANK ASSEMBLY

SECT.

MODEL

100C 6x4

FiG.

NOTES

SHEET




TITLE HYDRAULIC TANK ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 8
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24504 ASSEMBLY, HYDRAULIC TANK (62 GAL.) REF
(See Sect. 4, Fig. 1 for NHA)
2 .24503 TANK, HYDRAULIC (62 GAL.) 1
3 ..67959 CAP, VENTED ANTI-SURGE 1
4 ..20955 BREATHER (BRONZE) 1
5 ..65130 GAUGE, MECHANICAL 1
6 ...65130-A FACE, DIAL 1
7 .16553 NIPPLE 1
8 .20050 VALVE, BUTTERFLY 1
9 .2968 CONNECTOR, MALE 1
10 .16558 NIPPLE, BLACK PIPE 1
11 .21241 FILTER, RETURN LINE 1
12 ..21245 ELEMENT, FILTER 1
13 .53801 REDUCER, PIPE 1
14 .80008-23 ELBOW, MALE 1
15 .80008-10 ELBOW, MALE 4
16 .80008~-11 ELBOW, MALE 1
REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED




Mdl'k TITLE ROTATION GEARBOX ASSEMBLY SECT.
MODEL 100C 6X4 HG.
Industries
NOTES SHEET
9

REV.



TITLE ROTATION GEARBOX ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 Fie 4
Industries '
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22789 ASSEMBLY, ROTATION GEARBOX REF
(See Sect. 4, Fig. 1 for NHA)
2 .22998 WELDMENT, MOUNTING PLATE 1
3 .60602 SCREW, CAP ]
4 .22830 HUB, ROTATION GEARBOX TORQUE 1
(See Sect. 4, Fig. 17 for Details)
5 .63303 WASHER, SPLIT 2
6 .80036-03 TEE 1
7 .61940 SCREW, CAP 2
8 .60622 SCREW, CAP 2
*9 .81275 MOTOR, HYDRAULIC (MG SERIES) (SINCE EARLY 1989) 1
(See Vendor Chapter for Details)

*~10 ..67688 KIT, SEAL (TRW) 1
-11 ..67691 LINK, DRIVE 1
=12 ..67698 SHAFT, COUPLING 1

13 .80018-13 ELBOW, STRAIGHT THREAD 2
14 .80059-03 CAP 1
15 .22831 BRAKE 1
(See Vendor Chapter for Details)

-16 ..67150 KIT, SEAL 1l
-17 ..67644 KIT, LINING 1
-18 ..67657 KIT, BEARING 1
=19 ..67650 KIT, SPRING 1
~-20 ..67660 PISTON 1
21 .63305 WASHER, SPLIT 2

NOTE: ASTERISK (*) INDICATES THIS ITEM SUPER-

SEDES HYDRAULIC MOTOR (MAG SERIES) P/N

81081 AND ITS SEAL KIT P/N 66965; USED

UNTIL EARLY 1989.
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE ROTATION GEARBOX ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG
Industries : E
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
22 .22099 SPACER, PINION 1
23 .22828 RETAINER, PINION 1
24 .22829 RETAINER, PINION 1
25 .61919 SCREW, CAP 2
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED



Mark
Industries

REV.

TITLE PROPORTIONAL VALVE ASSEMBLY SECT. 4
MODEL 100C 6X4 FIG. 10
NOTES SHEET 1




TITLE PROPORTIONAL VALVE ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 10
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24865 ASSEMBLY, PROPORTIONAL VALVE REF
{(See Sect. 4, Fig. 1 for NHA)
2 .81315 VALVE, PROPORTIONAL (SINCE MID 1989) 1
2 .81237 VALVE, PROPORTIONAL (UNTIL MID 1989) 1
-3 ..600180 KIT, SEAL REPAIR (4 BANKS) 1
4 . PLATE, SEAL 5
5 .. O-RING 10
6 . O-RING 5
7 .. O-RING 5
8 ... O-RING 10
9 - O-RING 5
10 - BALL 5
11 e ROD, TIE 4
12 - NUT, HEX 4
13 NUT, LOCK 4
14 ..67382 FILTER, INLET ' 1
-15 ..67380 KIT, SOLENOID CARTRIDGE (MATCHED) 8
*16 . CARTRIDGE, SOLENOID 1
*17 . DISK 1
18 ee 0-RING 1
19 .80004-18 CONNECTOR 2
20 .80004-14 CONNECTOR 6
21 .80012-24 ELBOW 1
22 .24195 ELBOW, MODIFIED 1
NOTE: ASTERISK (*) INDICATES THE ITEMS ARE
PART OF A MATCHED SET AND CAN NOT
BE REPLACED INDIVIDUALLY.
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE PROPORTIONAL VALVE ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FiG. 10
Industries
NOTES SHEET 3
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
23 ..80012-24 ELBOW 1
24 .80039-04 TEE, FEMALE 2
25 .80008-08 ELBOW, MALE 1
26 .80052~04 NIPPLE, PIPE 4
27 .20357 VALVE, NEEDLE 2
28 .80037-08 TEE, MALE 1
29 .2527 COUPLING 1
30 .845 CAP 1
31 .80052-02 NIPPLE, PIPE 1
32 .30884 VALVE 1
33 .51903 ADAPTER, FEMALE PIPE 2
34 .80052-03 NIPPLE, PIPE 1
35 .80004-03 CONNECTOR 1
36 .80059-03 CAP 1
37 .80008-04 ELBOW, MALE 1
38 .80008-03 ELBOW, MALE 1
39 .80012-03 ELBOW 1
REV. DASH (-) INDICATES THE 'ITEM" 1S NOT ILLUSTRATED



TITLE MINIPAK ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 11
Industries
NOTES SHEET 1
7
6
12
8
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22607 ASSEMBLY, MINIPAK REF
(See Sect. 4, Fig. 1 for NHA)
2 .21787 VALVE, MINIPAK (3 BANK) 1
(See Vendor Chapter for Details)
-3 ..67825 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
4 ..67958 CARTRIDGE (ONLY) 6
5 ..16953 COIL (ONLY) 6
6 .20370 VALVE, NEEDLE 2
7 .80001-04 CONNECTOR, MALE 2
8 .80033-08 TEE 1
9 .80012-05 ELBOW 4
10 .80021-03 ELBOW 2

REV.




M k TITLE MINIPAK ASSEMBLY SECT. 4
ar
MODEL FIG. 11
Industries 100C 6x4
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
11 .80052-04 NIPPLE, PIPE 2
12 .80012-08 ELBOW 1
13 .80063-01 ADAPTER, FEMALE PIPE 2

REV. DASH-(-) INDICATES THE TEM' 1S NOT ILLUSTRATED



4
12

SECT.

FiG.

1

SHEET

SOLENOID VALVE ASSEMBLY

100C 6X4

TITLE

MODEL

NOTES

Mark

Industries

PC

c2

Cl

P2

T2

7\

Pl

Tl

REV.



TINLE SOLENOID VALVE ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FIG. 12
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22609 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 for NHA)
-2 .21860 VALVE, SOLENOID 1
3 ..66885 BLOCK, MANIFOLD 1
-4 ..67248 KIT, SEAL 1
5 ..66884 CARTRIDGE & COIL 3
6 ...67249 COIL (ONLY) 3
7 ..66883 CARTRIDGE & COIL 1
8 ..67249 COIL (ONLY) 1
9 .50900 ELBOW 1
10 .80012-03 ELBOW 3
11 .80012-08 ELBOW 1
12 .80004-03 CONNECTOR 1
13 .80015-03 ELBOW 1
14 .80001-03 CONNECTOR 2
15 .30884 VALVE, FLOW CONTROL 1
-16 .22609-9 ASSEMBLY, TUBE 1
17 ..80062-03 SLEEVE 2
18 . .80060-03 NUT 2
19 ..2798 TUBE, HYDRAULIC .38 FT
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TME ROTARY MANIFOLD ASSEMBLY SECT. 4
MQI’R MODEL 100C ©6X4 FIG. 13
Industries
NOTES UNTIL EARLY 1988 SHEET 1
é

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 21898 ASSEMBLY, ROTARY MANIFOLD REF

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

2 .21895 MANIFOLD, ROTARY (RA) 1

-3 ..66561 KIT, SEAL (RA) 1

4 .80012-03 ELBOW, STRAIGHT THREAD 2

5 .80008-03 ELBOW, MALE 1

6 .80012-18 ELBOW, STRAIGHT THREAD 2

7 .80008-08 ELBOW, MALE 1

8 .80004-03. CONNECTOR, STRAIGHT THREAD 2

9 .80001-08 CONNECTOR, MALE 1

10 .80001-03 CONNECTOR, MALE 1

11 .80004-18 CONNECTOR, STRAIGHT THREAD 2

REV.




mgr:strles °°°°°°°°°°°
NOTES




TINE ROTARY MANIFOLD ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 FiG. 13a
Industries
NOTES SINCE EARLY 1988 SHEET  »
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21898 ASSEMBLY, ROTARY MANIFOLD REF
(See Sect. 4, Fig. 1 for NHA)
2 .24132 MANIFOLD, ROTARY 1
3 . WASHER, LOCK 4
4 . SCREW, CAP 4
5 . RETAINER, SPOOL 1
6 .. ASSEMBLY, SWIVEL SPOOL 1
7 . HOUSING 1
-8 ..67817 KIT, SEAL 1
9 .. RING, GLYD 7
10 .. RING, D.C. GLYD 2
11 ... RING, WEAR 1
12 .80012-03 ELBOW 2
13 .80008-03 ELBOW 1
14 .80012-18 ELBOW 2
15 .80008-08 ELBOW 1
16 .80004~03 CONNECTOR 2
17 .80001-08 CONNECTOR 1
18 .80001-03 CONNECTOR 1
19 .80004-18 CONNECTOR 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TTLE EMERGENCY PUMP/MOTOR ASSEMBLY SECT. 4
Mark

MODEL 100C 6X4 FIG. 14
Industries

NOTES SHEET 1

3/
2 EE 6

ITEM PART NUMBER DESCRIPTION UFI’\:;TZS
1234 ASSY
-1 22390 ASSEMBLY, EMERGENCY PUMP/MOTOR REF
(See Sect. 4, Fig. 1 for NHA)
2 .20384 PUMP, EMERGENCY RETRACTION 1
3 ..66402 PUMP 1
-4 ...67935 KIT, SEAL (JSB) 1
5 ..67940 MOTOR 1
6 .80001-08 CONNECTOR 2

REV.



TITLE DUMP VALVE ASSEMBLY SECT. 4
Mark MODEL 100C 6X4 fic 15
Industries
NOTES SHEET 1
6
9
7

UNITS

ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

-1 22204 ASSEMBLY, DUMP VALVE (DRIVE) REF

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

2 .410 VALVE, SOLENOID (DUMP) 1

3 ..600371 CARTRIDGE (WITH COIL) 1

4 ...67126 COIL (ONLY) (12 VDC) 1

5 .21882 VALVE, RELIEF 1

6 .80052-04 NIPPLE, PIPE 1

7 .80063-01 ADAPTER, FEMALE PIPE 1

8 .80012-05 ELBOW 1

9 .80001-04 CONNECTOR 1

REV.




M TITLE SOLENOID VALVE ASSEMBLY SECT. 4
ark MODEL 100C 6x4 FG. 16
Industries
NOTES DEUTZ F3L-912 SHEET 1
— 4
/ 3
e
5
. m—
Ll 1 J / BN
= =
lr [}
_J
2
4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22909 ASSEMBLY, SOLENOID VALVE REF
(See Sect. 4, Fig. 1 for NHA)
2 .81054 VALVE, SOLENOID 2
3 ..600321 COIL (ONLY) 2
4 .80004-11 CONNECTOR, STRAIGHT THREAD 2
5 .80012-11 ELBOW, STRAIGHT THREAD 2

REV.




Mcm MODEL
Industries p—




TITLE ROTATION GEARBOX TORQUE HUB SECT. 4
Mark MODEL 100C 6X4 FIG. 17
Industries
NOTES SHEET 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 22830 HUB, ROTATION GEARBOX TORQUE REF
(See Sect. 4, Fig. 9 for NHA)
(See Vendor Chapter for Details)
-2 .600220 KIT, SEAL 1
-3 SUB-ASSEMBLY, HUB/SPINDLE 1
4 ..67877 SHAFT, OUTPUT 1
*5 . SEAL 1
6 ..600410 KIT, BEARING 1
7 ..600436 KIT, BEARING 1
8 ..67911 SPACER 1
*9 .. RING, RETAINING 1
-10 PLUG, PIPE 3
-11 PLUG, PIPE 1
12 GEAR, RING 1
-13 . SUB-ASSEMBLY, CARRIER 1
14 CARRIER 1
15 | ..67898 'WASHER, THRUST 6
16 ..67918 ROLLER, NEEDLE 96
17 ..67907 SPACER 3
18 SHAFT, PLANET 3
19 GEAR, PLANET 3
~20 PIN, ROLL 3
*21 . O-RING 2
22 COVER 1
23 .67882 GEAR, INPUT 1
NOTE: ASTERISK (*) INCICATES THE ITEM IS
INCLUDED IN THE SEAL KIT.
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE ROTATION GEARBOX TORQUE HUB SECT. 4
Mark MODEL 100C 6X4 FG 17
Industries :
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
24 .67899 WASHER, THRUST 1
*25 . WASHER, THRUST 1
26 .66427 BOLT 8
27 . PLUG, PIPE 1
28 .66426 BOLT, SHOULDER 4

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

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



Mark

Industries

REV.

TITLE BOOM ASSEMBLY
MODEL 100C 6x4

NOTES

SECTION
5

SECTION 5 CONTAINS:

FIG. NO.

TITLE

1

[0 I~ N VS B

5B

6A

7a

7B

7C

FINAL BOOM ASSEMBLY
OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY
INNER/INTERMEDIATE BOOM SUB-ASSEMBLY
INNER BOOM SUB-ASSEMBLY

BOOM EXTENSION CYLINDER ASSEMBLY
(UNTIL MID 1988 (SE)

BOOM EXTENSION CYLINDER ASSEMBLY
(SINCE MID 1988; CONCURRENT USE) (SE)

BOOM EXTENSION CYLINDER ASSEMBLY
(SINCE MID 1989; CONCURRENT USE) (GB)

OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY (CONCURRENT USE) (SE)

OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY
(SINCE MID 1989; CONCURRENT USE) (GB)

SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL EARLY 1986) (RA)
SLAVE LEVELING CYLINDER ASSEMBLY (UNTIL EARLY 1990) (SE)

SLAVE LEVELING CYLINDER ASSEMBLY
(SINCE LATE 1989; CONCURRENT USE) (GB)

SLAVE LEVELING CYLINDER ASSEMBLY
(SINCE EARLY 1990; CONCURRENT USE) (TH)

PLASTITRAK ASSEMBLY




Mark
Industries

REV.

TITLE FINAL BOOM ASSEMBLY SECT.
MODEL 100C 6X4 HG.
NOTES SHEET




SECT.
FiG.

SHEET

FINAL BOOM ASSEMBLY

100C 6X4

TITLE

MODEL

NOTES

Mark

Industries

REV.



Mark
Industries

REV.

TITLE

FINAL BOOM ASSEMBLY

SECT.

MODEL 100C 6X4 FIG.
NOTES SHEET
13
30




TITLE FINAL BOOM ASSEMBLY SECT. 5
Mam MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24310 ASSEMBLY, FINAL BOOM REF
{See Sect. 2, Fig. 1 for NHA)
2 .24072 MACHINING, OUTER BOOM 1
3 ..24071 WELDMENT; OUTER BOOM 1
4 ..22080 BUSHING 2
5 .24311 SUB-ASSEMBLY, OUTER/INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 2 for Details)
6 .80011-03 UNION, ELBOW 4
7 .70107 SWITCH, LIMIT 1
8 .70032 LEVER, OPERATING 1
9 .63303 WASHER, LOCK 36
10 .60705 NUT, HEX 2
11 .22171 PLATE, WEAR PAD COVER 2
12 .23170 PAD, WEAR 2
13 .62204 SCREW, SET 9
14 .61101 NUT, JAM 8
15 .60325 SCREW, CAP 24
16 .24225 PAD, WEAR 2
17 .61805 SCREW, CAP 4
18 .24226 BRACKET, WEAR PAD 2
19 .60416 SCREW, CAP 4
20 .62704 SCREW, MACHINE 2
21 .24228 PIN, TRUNNION 2
-22 .60625 . SCREW, CAP 4
23 .22125 PAD, WEAR 1
24 .24402 CLAMP 1

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



TITLE FINAL BOOM ASSEMBLY SECT. 5
Mark
Indus‘h‘les MODEL 100C 6X4 FIG. 1
NOTES SHEET 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .24242 PAD, WEAR 2
26 .20453 PLATE, PAD PRESSURE 4
27 .61821 SCREW, CAP 2
28 .62221 SCREW, SET 2
29 .24328 ASSEMBLY, OUTSIDE BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 6 for Details)
30 .24227 PIN, ANCHCR 1
31 .24454 BUSHING, ECCENTRIC 2
32 .62229 SCREW, SET 2
33 .63313 WASHER, LOCK 2
34 .22121 PLATE, ACCESS COVER 1
35 .60403 SCREW, CAP 8
36 .22207 BRACKET, BULKHEAD FITTING 2
37 .80045-06 UNION, BULKHEAD 2
38 .60603 SCREW, CAP 4
39 .63302 WASHER, LOCK 4
40 .1l6268 CLAMP, HOSE 1
41 .60534 SCREW, CAP 1
42 .63301 WASHER, LOCK 1
43 .63401 WASHER, FLAT 1
44 .60701 NUT, HEX 1
45 .21321 PLATE, WEAR PAD COVER 2
46 .24480 PLATE, ACCESS COVER 1
47 .21358 RETAINER, WEAR PAD 2
48 .2912 CABLE, CONDUCTOR (18 AWG/4 COND. ) 45 FT
49 .61919 SCREW, CAP 2

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



TITLE FINAL BOOM ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES SHEET 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-50 .61245 NUT, LOCK 4
-51 .61944 SCREW, CAP 2
52 .63327 WASHER, LOCK 2
~53 .24616 KIT-E DIAGRAM, HYDRAULIC HOSE (BOOM) 1
REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED




5
2

SECT.
FG

SHEET 1

OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY

100C 6X4

TITLE
MODEL

NOTES

Mark

Industries

REV.



Mark
Industries

REV.

TNE OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
MODEL 100C 6X4 FIG. 2
NOTES SHEET 2




Mark
Indusiries

REV.

TITLE OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
MODEL 100C 6x4 FIG. 2
NOTES SHEET 3




TTLE OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
Mam MODEL 100C ox4 FiG. 2
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24311 SUB-ASSEMBLY, OUTER/INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 .24074 MACHINING, OUTER/INTERMEDIATE BOOM 1
3 ..24073 WELDMENT, OUTER/INTERMEDIATE BOOM 1
4 .24312 SUB~ASSEMBLY, INNER/INTERMEDIATE BOOM 1
(See Sect. 5, Fig. 3 for Details)
5 .24392 PAD, WEAR 2
6 .61806 SCREW, CAP 4
7 .24224 BRACKET, BOOM END 1
8 .60607 SCREW, CAP 10
9 .22710 CLEVIS 1
10 .60910 NUT, JAM 2
11 .64301 PIN, COTTER 1
12 .22708 PIN 1
13 .65076 RING, SNAP 2
14 .63301 WASHER, SPLIT 4
15 .22703 PIN 4
16 .65082 RING, SNAP 8
17 .24238 LEVER, RETRACTION CABLE 1
18 .60625 SCREW, CAP 4
19 .24239 PAD, WEAR 1
20 .60701 NUT, HEX 8
=21 .60617 SCREW, CAP 4
22 .23894 BRACKET, STATIONARY 1
23 .61805 SCREW, CAP 6
24 .21358 RETAINER, WEAR PAD 2
REV. DAGSH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED



TITLE OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
mgrll:stries MODEL 100C 6X4 FIG. 2
NOTES SHEET ¢
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .23213 PIN, BOOM EXTENSION CYLINDER . 1
26 .21353 BUSHING, ECCENTRIC 2
27 .62229 SCREW, SET 2
28 .63302 WASHER, SPLIT 4
29 .24229 LEVER, EXTENSION CABLE 1
30 ..64915 BUSHING 1
31 .24240 PAD, WEAR 2
32 .61827 SCREW, CAP ' 4
33 .61931 SCREW, CAP 2
34 .60325 SCREW, CAP 16
35 .63303 WASHER, SPLIT 16
36 .21321 PLATE, WEAR PAD COVER 2
37 .62204 SCREW, SET 4
38 .61101 NUT, JAM 4
39 .20453 PLATE, PAD PRESSURE‘ 2
40 .23170 PAD, WEAR 2
41 .60603 SCREW, CAP 2
42 .22593 RETAINER 1
43 .22031 BRACKET, PLASTITRAK 1
44 .61801 SCREW, CAP 4
45 .24401 ASSEMBLY, PLASTITRAK 1
(See Sect. 5, Fig. 8 for Details)
46 .24230 PLATE, COVER 1
47 .60367 SCREW, CAP 4
48 .61322 NUT, LOCK 2
49 .60644 SCREW, CAP 4

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



TITLE OUTER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 2
Industries
NOTES SHEET 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
50 .62704 SCREW, MACHINE 2
51 .63313 WASHER, SPLIT 2
52 .70148 ARM, SWITCH LEVER 1
53 .70627 CONNECTOR, STRAIN RELIEF 1
54 .2768 CABLE, ELECTRICAL 75 FT
55 .70107 SWITCH, LIMIT 1
56 .24241 PAD, WEAR 2

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



5
1

SHEET

SECT.

FIG.

INNER/INTERMEDIATE BOOM SUB-ASSEMBLY

100C 6X4

MODEL
NOTES

TITLE

Mark
Industries

o\ 77
AR

REV.



Mark
Industries

REV.

TITLE INNER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
MODEL 100C 6x4 FIG. 3
NOTES SHEET 2




TITLE INNER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 3
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24312 SUB-ASSEMBLY, INNER/INTERMEDIATE BOOM REF
(See Sect. 5, Fig. 2 for NHA)

2 .24076 MACHINING, INNER/INTERMEDIATE BOOM 1

3 ..24075 WELDMENT, INNER/INTERMEDIATE BOOM 1

4 ..24205 BRACKET, SIDE WEAR PAD (L.H.) 1

5 ..24206 BRACKET, SIDE WEAR PAD (R.H.) 1

6 ..60539 SCREW, CAP 4

7 ..65303 WASHER, LOCK 4

8 .24313 SUB-ASSEMBLY, INNER BOOM 1

(See Sect. 5, Fig. 4 for Details)

9 .21321 PLATE, WEAR PAD COVER 2
10 .60541 SCREW, CAP 12
11 .63303 WASHER, LOCK 16
12 .61101 NUT, JAaM 4
13 .62204 SCREW, SET 4
14 .23206 PAD, WEAR 1
15 .61801 SCREW, CAP 8
le .60325 SCREW, CAP 4
17 .23207 SUPPORT, WEAR PAD 1
18 .65103 FITTING, GREASE 4
19 .65076 RING, SNAP 4
20 .24223 PAD, WEAR 2
21 .61804 SCREW, CAP 4
22 .24510 ASSEMBLY, SUPPORT ROLLER 1
23 ..2450% WELDMENT, ROLLER BRACKET 1
24 ..22716 PIN, ROLLER 1

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



TITLE INNER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
Mark MODEL 100C 6eX4 FIG. 3
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 ..24508 ROLLER, PLASTITRAK 1
26 ..60324 SCREW, CAP 1
27 ..63302 WASHER, LOCK 1
28 .22567 PAD, WEAR 2
29 .23204 PAD, WEAR 1
30 .60527 SCREW, CAP 8
31 .24474 WELDMENT, CABLE KEEPER 2
32 .24222 ASSEMBLY, CABLE SHEAVE 4
33 ..27639 PLATE 1
34 . .65064 ASSEMBLY, OUTER RING & ROLLER 1
35 ..65063 RING, INNER 1
36 .23200 PAD, WEAR 2
37 .20453 PLATE, PAD PRESSURE 2
38 .24329 ASSEMBLY, BOOM EXTENSION CYLINDER 1
(See Sect. 5, Fig. 5 for Details)

39 .61822 SCREW, CAP 4
40 .63302 WASHER, LOCK 8
41 .24400 PAD, WEAR 2
42 .24231 PIN, TRUNNION 2
43 .62229 SCREW, SET 2
44 .24221 PIN, CABLE SHEAVE 2
45 .61931 SCREW, CAP 4
46 .65534 WASHER, THRUST 8
47 .60553 SCREW, CAP 2

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



TITLE INNER/INTERMEDIATE BOOM SUB-ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 3
Industries
NOTES SHEET 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 - ASSY
48 .23620 SHIM 1
49 .24401 ASSEMBLY, PLASTITRAK 1

(See Sect. 5, Fig. 7 for Details)

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



5

SECT.

FIG.

INNER BOOM SUB-ASSEMBLY

100C 6X4

MODEL
NOTES

TIME

Industries

Mark

Lty

‘6o
-

REV.



Mark
Industries

REV.

TITLE INNER BOOM SUB-ASSEMBLY SECT. 5
MODEL 100C 6X%4 FIG. 4
NOTES SHEET 2
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TITLE INNER BOOM SUB-ASSEMBLY SECT. 5
Mark MODEL 100C ©X4 FIG. 4
Industries
NOTES SHEET 4
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24313 SUB-ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 3 for NHA)
2 .24078 MACHINING, INNER BOOM 1
3 ..24077 WELDMENT, INNER BOOM 1
4 ..20582 BUSHING 2
5 .62229 SCREW, SET 2
6 .23218 PIN, SLAVE LEVELING CYLINDER 1
7 .70528 CABLE, 40 CONDUCTOR W/BRAIDING 155 FT
8 .21094 ASSEMBLY, SLAVE LEVELING CYLINDER 1
(See Sect. 5, Fig. 7 for Details)
9 .2568 HOSE 150 FT
10 .2562 FITTING, STRAIGHT SWIVEL 2
11 .24398 CABLE, RETRACTION 2
12 .23824 TRACK, POWER (BLUE) 159
13 .23083 PAD, WEAR 1
14 .60403 SCREW, CAP 6
15 .24399 CABLE, EXTENSION 2
16 .22703 PIN 4
17 .65082 RING, SNAP 8
18 .23203 PAD, WEAR 1
19 .60309 SCREW, CAP 1
20 .60711 NUT, HEX 1
21 .16268 CLAMP, HOSE 1
22 .22569 PAD, WEAR 2
23 .23895 BRACKET, MOVABLE 1
24 .60322 SCREW, CAP 4
REV. DASH (-) INDICATES THE ITEM' IS NOT ILLUSTRATED




TITLE INNER BOOM SUB-ASSEMBLY SECT. 5
Mam MODEL 100C 6X4 FIG. 4
Indusiries
NOTES SHEET 5
. UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
25 .63302 WASHER, SPLIT 4
26 .60543 SCREW, CAP 4
27 .22730 PLATE, MOUNTING 1
28 .23214 PLATE, BULKHEAD 1
29 .61822 SCREW, CAP 8
30 .61931 SCREW, CAP 2
31 .61322 NUT, LOCK 2
32 .61805 SCREW, CAP 8
REV.

DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED



TTE BOOM EXTENSION CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 fiG. 5
Industries
NOTES UNTIL MID 1988 (SE) SHEET 1
2
5 6
| 1
C O
I
7 4
NOTE l1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIELE,
PROVIDE ALL NUMBERS FROM THE CYLINDER ID TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24329 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 3 for NHA)
2 .24326 SUB-ASSEMBLY, BOOM EXTENSION CYLINDER 1
-3 ..67131 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 .o BEARING, DU (SE) 2
5 ..24325 CYLINDER, BOOM EXTENSION (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..81006 CARTRIDGE, OVERCENTER 2
7 .80012-11 ELBOW, STRAIGHT THREAD 2

REV.



Mark TITLE BOOM EXTENSION CYLINDER ASSEMBLY SECT, 5
e {
MODEL 100C 6X4 FIG. 5A
Industries
NOTES SINCE MID 1988; CONCURRENT USE (SE) SHEET 1
2 * %*
5 * * * * é
° Y b I A A A A PA A a4 -
"
7 4
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER ID TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24329 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 3 for NHA)
2 .24326 SUB-ASSEMBLY, BOOM EXTENSION CYLINDER 1
-3 ..600432 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..67948 BEARING, DU (SE) 2
5 ..24325 CYLINDER, BOOM EXTENSION (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..81006 CARTRIDGE, OVERCENTER 2
7 .80012-11 ELBOW, STRAIGHT THREAD 2

REV.




Mark TITLE BOOM EXTENSION CYLINDER ASSEMBLY SECT. 5
{4
MODEL 100C 6X4 FIG. 5B
Industries
NOTES SINCE MID 1989; CONCURRENT USE (GB) SHEET 1
2 * *
5 * * * * * * 6
\ v ) 4 |- v Z e y
NN s
ZN i =-1
* 7 4
NOTE 1: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER ID TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24329 ASSEMBLY, BOOM EXTENSION CYLINDER REF
(See Sect. 5, Fig. 3 for NHA)
2 .24326 SUB~-ASSEMBLY, BOOM EXTENSION CYLINDER 1
-3 . .600088 KIT, SEAL (GB) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..67948 BEARING, DU (GBR) 2
5 ..24325 CYLINDER, BOOM EXTENSION (GB) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..81006 CARTRIDGE, OVERCENTER 2
7 .80012~-11 ELBOW, STRAIGHT THREAD 2

REV.




Mark TITLE OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY SECT. S
MODEL 100C .
Industries ooc exa FiG. 6
NOTES CONCURRENT USE (SE) SHEET 1
10
11 10 2
li 16 1/4 13 14 12/5
(o} (o]
o)
C \ Q i oy
11 b
Yoo
15 6 8 4
%
* %*
] [ i/
\ j - NN NN NN N N N AN A W — 4 nll
» 72 A A AN A A A A A Z 2 2
N
*
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,

REV.

PROVIDE ALL NUMBERS FROM THE CYLINDER ID TAG.




TITLE OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 Fie 6
Industries :
NOTES CONCURRENT USE (SE) SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24328 ASSEMBLY, OUTSIDE EXTENSION CYLINDER REF
(See Sect. 5, Fig. 1 for NHA)
2 .24327 SUB-ASSEMBLY, OUTSIDE EXTENSION CYLINDER (SE) 1
-3 ..600432 KIT, SEAL (SE) (AFTER MID 1988) (SHOWN) 1
-3 ..67243 KIT, SEAL (SE) (BEFORE MID 1988) (NOT SHOWN) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..67948 BUSHING, DU 2
5 ..24323 CYLINDER, OUTSIDE EXTENSION 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..21445 VALVE, BLOCK 1
7 ..81006 CARTRIDGE, OVERCENTER 2
8 ..63302 WASHER, SPLIT a
9 ..61820 SCREW, CAP 4
10 . .80060-06 NUT 2
11 ..80004-19 CONNECTOR, STRAIGHT THREAD 1
12 ..80012-19 ELBOW, STRAIGHT THREAD 1
13 ..27735 TUBING, HYDRAULIC 1
14 ..80062-08 SLEEVE 2
15 .80012-11 ELBOW, STRAIGHT THREAD 2
16 .80050-03 PLUG, STRAIGHT THREAD 1
REV. DASH (-) INDICATES THE 1TEM' IS NOT ILLUSTRATED




Mark

TITLE

OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY

SECT.

5

Industries |22 i e oA
NOTES SINCE MID 1989; CONCURRENT USE {(GB) SHEET 1
10
11 10 2
]i 16 /]4 ]3\\ 14 }2/5
5 /
O
o) % by
‘\Q\ " I =
15 6 4

NN
1

O

REV.

NOTE 1:

DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER ID TAG.




e OUTSIDE BOOM EXTENSION CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 fle eh
Industries :
NOTES SINCE MID 1989; CONCURRENT USE (GB) SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 24328 ASSEMBLY, OUTSIDE EXTENSION CYLINDER REF
(See Sect. 5, Fig. 1 for NHA)
2 .24327 SUB-ASSEMBLY, OUTSIDE EXTENSION CYLINDER (GB) 1
-3 ..600088 KIT, SEAL (GB) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..67948 BUSHING, DU 2
5 ..24323 CYLINDER, OUTSIDE EXTENSION 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..21445 BLOCK, VALVE 1
7 ..81006 CARTRIDGE, OVERCENTER ‘ 2
8 ..63302 WASHER, SPLIT . 4
9 ..61820 SCREW, CAP 4
10 ..80060-06 NUT 2
11 ..80004~19 CONNECTOR, STRAIGHT THREAD 1
12 ..80012-19 ELBOW, STRAIGHT THREAD 1
13 ..27735 TUBING, HYDRAULIC 1
14 ..80062-08 SLEEVE 2
15 .80012-11 ELBOW, STRAIGHT THREAD 2
16 .80050-03 PLUG, STRAIGHT THREAD 1

REV. DASH (-) INDICATES THE 'ITEM" 1S NOT ILLUSTRATED



Mark TTE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
(o
MODEL 100C 6x4 FIG. 7
Industries
NOTES UNTIL EARLY 1986 (RA) SHEET 1
2
4 6 9 17 1 8 12
o)
o WET
1 -
TRY O = ! _l;
Be - = pe-- '
i ! |
- 1,'“7"
Iy " U 1 !
" " '] l| ||
ol [111 U]‘ \ \ Ll
6 9 14 8 13
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION . PER
1234 ASSY
-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 4 for NHA)
2 .21263 SUB-ASSEMBLY, SLAVE LEVELING CYLINDER 1
-3 ..66563 KIT, SEAL (RA) 1
4 ..21197 CYLINDER, SLAVE LEVELING (RA) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
5 ..21447 MANIFOLD, SLAVE LEVELING CYLINDER 1
6 ..21267 CARTRIDGE, OVERCENTER 2
7 ..61903 SCREW, CAP 3

REV.




HMNE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Mark
Industries - 100C 6x4 A
NOTES SINCE EARLY 1986 (RA) SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
8 .80042-03 CONNECTOR, UNION 2
9 .80004-03 CONNECTOR, STRAIGHT THREAD 3
10 .80012-03 ELBOW, STRAIGHT THREAD 1
11 .65111 STRAP 1
12 .1le318 CLAMP 2
13 .21388 TUBING, CONVOLUTED 1
-14 .21094-8 ASSEMBLY, TUBE 1
15 ..80062-03 SLEEVE 2
16 ..80060-03 NUT 2
-17 .21094-9 ASSEMBLY, TUBE 1
18 ..80062-03 SLEEVE 2
19 ..80060~-03 NUT 2
-20 .21094-10 ASSEMBLY, TUBE 1
21 ..80062-03 SLEEVE 2
22 . .80060-03 NUT 2
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
mgﬁtstﬂes MODEL 100C 6X4 FIG. 7A
NOTES UNTIL EARLY 1990 (SE) SHEET 1

20

16 21

8 7 10 17 25 29
6 P12 [/
s : AZ:L\/ '

4 * * * * Je

NOTE 1:

a7
i

/]

* *

'8/ 2/ :/

DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,

PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.

UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 4 for NHA)
2 .21263 SUB~-ASSEMBLY, SLAVE LEVELING CYLINDER 1
-3 ..67040 KIT, SEAL (SE) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..66468 BUSHING, DU (SE) 4
5 ..21197 CYLINDER, SLAVE LEVELING (SE) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..21447 MANIFOLD, SLAVE LEVELING CYLINDER 1
7 ..21267 CARTRIDGE, OVERCENTER 2

REV.




Mark Tme SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Industries o 100C_6%4 e
NOTES UNTIL EARLY 1990 (SE) SHEET -
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
8 ..61903 SCREW, CAP 3
9 .80042-03 CONNECTOR, UNION 2
10 .80004-03 CONNECTOR, STRAIGHT THREAD 3
11 .80012-03 ELBOW, STRAIGHT THREAD 1
12 .65111 STRAP 1
13 .16318 CLAMP 2
14 .21388 TUBING, CONVOLUTED 1
-15 .21094-8 ASSEMBLY, TUBE 1
16 ..80062-03 SLEEVE 2
17 ..80060-03 NUT 2
-18 .21094-9 ASSEMBLY, TUBE 1
19 ..80062-03 SLEEVE 2
20 . .80060-03 NUT 2
-21 .21094-10 ASSEMBLY, TUBE 1
22 ..80062-03 SLEEVE 2
23 ..80060-03 NUT 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT LLUSTRATED




nne SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6x4 i 7B
Industries

NOTES SINCE LATE 1989; CONCURRENT USE (GB) SHEET 1

4
NOTE 1l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
iTEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 4 for NHA)
2 .21263 SUB-ASSEMBLY, SLAVE LEVELING CYLINDER (GB) 1
-3 ..600074 KIT, SEAL (GB) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..66468 BUSHING, DU (GB) 4
5 ..21197 CYLINDER, SLAVE LEVELING (GB) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..21447 MANIFQOLD, SLAVE LEVELING CYLINDER 1
7 ..21267 CARTRIDGE, OVERCENTER 2

REV.




TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Mark MODEL — FIG.
Industries 78

NOTES SINCE LATE 1989; CONCURRENT USE (GB) SHEET

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY
8 ..61903 SCREW, CAP 3
9 .80042-03 CONNECTOR, UNION 2
10 .80004-03 CONNECTOR, STRAIGHT THREAD 3
11 .80012-03 ELBOW, STRAIGHT THREAD 1
12 .65111 STRAP 1
13 .16318 CLAMP 2
14 .21388 TUBING, CONVOLUTED 1
-15 .21094-8 ASSEMBLY, TUBE 1
16 ..80062-03 SLEEVE 2
17 ..80060-03 NUT 2
-18 .21094-9 ASSEMBLY, TUBE 1
19 ..80062-03 SLEEVE 2
20 ..80060-03 NUT 2
-21 .21094-10 ASSEMBLY, TUBE 1
22 ..80062-03 SLEEVE 2
23 . .80060-03 NUT 2

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




TITLE SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 7C
Industries

NOTES SINCE EARLY 1990; CONCURRENT USE (TH) SHEET 1

P |

4
NOTE l: DUE TO VENDOR/MFG. REVISIONS; WHEN POSSIBLE,
PROVIDE ALL NUMBERS FROM THE CYLINDER I.D. TAG.
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21094 ASSEMBLY, SLAVE LEVELING CYLINDER REF
(See Sect. 5, Fig. 4 for NHA)
2 .21263 SUB-ASSEMBLY, SLAVE LEVELING CYLINDER 1
-3 ..600374 KIT, SEAL (TH) 1
NOTE 3: THE SEAL KIT INCLUDES ITEMS SHOWN WITH
AN ASTERISK (*).
4 ..600375 BUSHING (TH) 4
5 ..21197 CYLINDER, SLAVE LEVELING (TH) 1
NOTE 2: INTERNAL SERVICE REPLACEMENT PARTS
AVAILABLE ON A SPECIAL ORDER BASIS.
6 ..21447 MANIFOLD, SLAVE LEVELING CYLINDER 1
7 ..21267 CARTRIDGE, OVERCENTER 2

REV.




e SLAVE LEVELING CYLINDER ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 fIG. 7C
Industiries

NOTES SINCE EARLY 1990; CONCURRENT USE (TH) SHEET >

UNITS

iTEM PART NUMBER DESCRIPTION PER

1234 ASSY
8 ..61903 SCREW, CAP 3
9 .80042-03 CONNECTOR, UNION 2
10 .80004-03 CONNECTOR, STRAIGHT THREAD 3
11 .80012-03 ELBOW, STRAIGHT THREAD 1
12 .65111 STRAP 1
13 .16318 CLAMP 2
14 .21388 TUBING, CONVOLUTED 1
~-15 .21094-8 ASSEMBLY, TUBE 1
16 . .80062-03 SLEEVE 2
17 . .80060-03 NUT 2
-18 .21094-9 ASSEMBLY, TUBE 1
19 ..80062-03 SLEEVE 2
20 ..80060-03 NUT 2
-21 .21094-10 ASSEMBLY, TUBE 1
22 ..80062-03 SLEEVE 2
23 ..80060-03 NUT 2

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



TITLE PLASTITRAK ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 FIG. 8
Industries

NOTES SHEET 1

ITEM PART NUMBER DESCRIPTION UF:\IE'I;S
1234 ASSY

-1 24401 ASSEMBLY, PLASTITRAK REF

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

2 .24403 PLASTITRAK (12.5 FT) 1

3 .22129 BRACKET, MOVABLE PLASTITRAK 1

4 ..22162 BRACKET, MOVABLE (R.H.) 1

5 .60702 NUT, HEX 2

6 .22093 BRACKET, MOVABLE PLASTITRAK 1

7 ..22163 BRACKET, MOVABLE (L.H.) 1

REV.




TITLE PLASTITRAK ASSEMBLY SECT. 5
Mark MODEL 100C 6X4 Fie 8
Industries
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
8 ..60702 NUT, HEX 2
9 .22128 BRACKET, STATIONARY PLASTITRAK 1
10 ..22160 BRACKET, STATIONARY (R.H.) 1
11 ..60702 NUT, HEX 2
12 .22126 BRACKET, STATIONARY PLASTITRAK 1
13 ..22161 BRACKET, STATIONARY (L.H.) 1
14 ..60702 NUT, HEX 2
15 .22164 WASHER, PLASTIC 4
16 .22165 SCREW 4
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




Mark
Industries

TITLE OPTIONS

MODEL 100C 6X4

NOTES

SECTION
6

SECTION 6 CONTAINS:

FIG. NO. TITLE

1 OPTIONS

2 ALL MOTION ALARM

3 TRAVEL WARNING HORN

4 AIRLINE TO PLATFORM

5 12 VOLT PLATFORM WORK LIGHT

6 ROTATING AMBER BEACON

7 HEADLIGHTS

8 CLEARANCE/STOP & TURNING LIGHTS

9 SPARK ARRESTOR MUFFLER (WISCONSIN V465D)
10 FRONT MOUNT PLATFORM ROTATION
11 DUAL FUEL (WISCONSIN V465D)
12 ENGINE/PUMP ASSEMBLY (SD-33)
13 DUAL FUEL (Z-24)
14 DUAL FUEL (FIELD KIT Z-24)
15 MINIPAK SUB-ASSEMBLY (WITH FRONT MOUNT PLATFORM ROTATION)

HYDRAULIC LINE TO PLATFORM
CATALYTIC CONVERTER

8' X 3' PLATFORM

HOSTILE ENVIRONMENT PACKAGE

- OPTION NOT PARTS LISTED OR ILLUSTRATED

REV.




SECT.
FIG

SHEET

6
1
1

OPTIONS
100C 6X4

TIME
MODEL

NOTES

Industries

Mark

REV.



NTLE OPTIONS SECT. 6
Mark MODEL 100C 6X4 FiG
Industries
NOTES PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23392 ALARM, ALL MOTION REF
(See Sect. 6, Fig. 2 for Details)
-2 20108 HORN, TRAVEL WARNING REF
(See Sect. 6, Fig. 3 for Details)
3 23381 PLATFORM, AIRLINE TO REF
(See Sect. 6, Fig. 4 for Details)
4 20139 LIGHT, 12 VOLT PLATFORM WORK REF
(See Sect. 6, Fig. 5 for Details)
5 20107 BEACON, ROTATING AMBER REF
(See Sect. 6, Fig. 6 for Details)
6 20078 HEADLIGHTS REF
(See Sect. 6, Fig. 7 for Details)
-7 20106 LIGHTS, CLEARANCE/STOP & TURNING REF
(See Sect. 6, Fig. 8 for Details)
8 22253 MUFFLER, SPARK ARRESTOR (WISCONSIN V465D) REF
(See Sect. 6, Fig. 9 for Details)
-9 23304 ROTATION, FRONT MOUNT PLATFORM REF
(See Sect. 6, Fig. 10 for Details)
-10 23391 FUEL, DUAL (WISCONSIN V465D) REF
(See Sect. 6, Fig. 1l for Details)
-11 210173 ASSEMBLY, ENGINE/PUMP (SD-33) REF
(See Sect. 6, Fig. 12 for Details)
-12 200051 FUEL, DUAL (Z-24) REF
(See Sect. 6, Fig. 13 for Details)
-13 600423 FUEL, DUAL (FIELD KIT Z-24) REF
(See Sect. 6, Fig. 14 for Details)
-14 21713 SUB~-ASSEMBLY, MINIPAK REF
(WITH FRONT MOUNT PLATFORM ROTATION)
{See Sect. 6, Fig. 15 for Details)
~15 23382 PLATFORM, HYDRAULIC LINE REF
~16 23335 CONVERTER, CATALYTIC REF

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



TITLE OPTIONS SECT. 6
Mark MODEL 100C 6X4 FIG. 1
Industries
NOTES PAGE 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
=17 23359 PLATFORM, 8' X 36" REF
-18 23397 PACKAGE, HOSTILE ENVIRONMENT REF

REV. DASH (-) INDICATES THE 'ITEM' 1S NOT ILLUSTRATED



TITLE ALL MOTION ALARM SECT. 6
Mark MODEL 100C 6x4 FIG.
Industries
NOTES SHEET 1
ILLUSTRATION NOT AVAILABLE
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23392 ALARM, ALL MOTION REF
-2 .70053 HORN, WARNING 1
-3 .2990 WIRE, WHITE (18 AWG) 4 FT
-4 .60353 SCREW, CAP 2
-5 .63401 WASHER
-6 .61239 NUT, LOCK 2
-7 .729 BUSHING 1
-8 .70149 TERMINAL, RING (RED) 2
-9 .70566 TERMINAL, FORK SPADE (RED) 1
~10 . 70036 WIRE (18 AWG/2 COND.) 2 FT

REV.




Mark TTLE TRAVEL WARNING HORN SECT. 6
Industries MODEL 100C 6X4 FIG. 3
NOTES SHEET 1
ILLUSTRATION NOT AVAILABLE
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20108 HORN, TRAVEL WARNING REF
-2 . 70053 HORN, WARNING 1
-3 .2990 WIRE, WHITE (18 AWG) 4 FT
-4 .60353 SCREW, CAP 2
-5 .63401 WASHER, FLAT 2
-6 .61239 NUT, LOCK 2
-7 .729 BUSHING 2
-8 .70149 TERMINAL, RING (RED) 2
-9 .70566 TERMINAL, FORK SPADE (RED) 1
-10 .70036 WIRE (18 AWG/2 COND.) 2 FT

REV.




TITLE AIRLINE TO PLATFORM SECT.
Mal'k MODEL 100C 6X4 RG.
Industries

NOTES SHEET

16
19
23
31

LL‘L

REV.



TTLE AIRLINE TO PLATFORM SECT. 6
Mark
Industr:les MODEL 100C 6X4 FIG.
NOTES SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23381 PLATFORM, AIRLINE TO REF
2 .210560 REEL, HOSE 1
3 .210658 REWORK, OUTER BOOM 1l
4 ..24072 MACHINING, OUTER BOOM 1
5 ...24071 WELDMENT, OUTER BOOM 1
6 ...22080 BUSHING 2
7 ..210559 PLATE, HOSE REEL MOUNTING 1
8 .60383 SCREW, CaP 4
9 .63305 WASHER, SPLIT 4
10 .20921 MOUNTING, HOSE GUIDE 2
11 .60367 SCREW, CAP 6
12 .63302 WASHER, SPLIT 4
13 .63405 WASHER, FLAT 4
14 .20924 GUIDE, ROLLER HOSE 2
15 .60312 SCREW, CAP 8
16 .63301 WASHER, SPLIT 10
17 .21927 BRACKET, HOSE END 1
18 ..54805 COUPLING 1
19 .210255 BRACKET, AIRLINE HOSE 1
20 ..28971 PLATE 1
21 ..80020-10 ELBOW, FEMALE 1
22 .160057 NUT, LOCK 8
23 .53904 PLUG, PIPE 1
24 .235 TUBING, HYDRAULIC 30 FT
25 .80042-06 UNION 3
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED




TITLE AIRLINE TO PLATFORM SECT. 6
Mark MODEL 100C 6X4 FIG
Industries '
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 .80060-06 NUT 6
27 .21926 ASSEMBLY, HOSE 1
28 .80062-06 SLEEVE 6
29 .764 CLAMP, RUBBER 8
30 .60353 SCREW, CAP 8
31 .255 TIE, CABLE (6" X 3/16") 10
32 .61921 SCREW, CAP 8
33 .210558 ASSEMBLY, HOSE 1
34 .60309 SCREW, CAP 2
35 .80001-14 CONNECTOR, MALE 1
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED



TITLE 12 VOLT PLATFORM WORK LIGHT SECT. 6
Mark MODEL 100C 6X4 AIG.
Industries
NOTES SHEET 1
2
S !
!
7 -~
//
S
3 N
5\\
'
4 ‘ >
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20139 LIGHT, 12 VOLT PLATFORM WORK REF
2 .20862 LIGHT 1
3 .2806 RELIEF, STRAIN 1
4 .2808 NUT, LOCK 1
5 . 255 TIE, CABLE AR

REV.




TITLE

ROTATING AMBER BEACON SECT. 6

Mark
MODEL 100C 6X4 FIG. 6
Industries
NOTES SHEET 1
BOOM (REF)
\CONTROL CABLE (REF)
TURRET \'ro GROUND CONTROL
(REF) \ TERMINAL BLOCX
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20107 BEACON, ROTATING AMBER REF
2 .20863 BEACON (W/SWITCH) 1

REV.




Mark TITLE HEADLIGHTS SECT. 6
a
MODEL 100C 6%4 fG. 7
Industries
NOTES SHEET 1
® LENSE SIDE

10

0 2
Z
DETAIL B-B 5

\\\\ TO GROUND

CONTROL BOX

=
i

1;\\\\3 ‘\\\\\AERIAL CONTROL

riag

DRILL 5/16" THRU
TAP 3/8"=20

£

CONSOLE
4

ELECTRICAL DIAGRAM

VIEW A-A

ITEM PART NUMBER DESCRIPTION U;'EI;S
1234 ASSY

-1 20078 HEADLIGHTS REF

2 .20971 HEADLIGHT 2

3 .4017 HEADLIGHT 2

4 .20509 DECAL, LIGHTS 1

5 .63403 WASHER, FLAT 1
6 .2991 WIRE, WHITE 6 FT

7 .117-D CONNECTOR, BUTT 4

REV.




Mark
Industries

REV.

TITLE CLEARANCE/STOP & TURNING LIGHTS SECT. 6
MODEL 100C 6X4 FiIG.
NOTES SHEET 1

7 CONTROL
CONSOLE
GROUND
CONTROL
CONSOLE\\¥7
Q (B B E O
ol 1Ke .
v
2 i = 1
|blk w/whe tx. | &} [Cgi= 5 blk w/wht tx.
+ sile o F— =
34green w/white st il L Mgrm w/white st 35
41 blaex 5 { black 41
37 black w/yellow st fJ‘ICHbJ.acx w/yellow st 37
ELECTRIC DIAGRAM
8 4 4 8
9 \ 9
10 =1 [ = 10
A
AN 2
3 GROUND 3
13 CONTROL 13
CONSOLE
N 12
/
14
15




TITLE CLEARANCE/STOP & TURNING LIGHTS SECT. S)
Mark
Industries | o> 100c 6x4 FS. 8
NOTES SHEET 2
UNITS
TEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 20106 LIGHTS, CLEARANCE/STOP & TURNING REF
2 .20838 LIGHT, CLEARANCE 2
3 .20864 BRACKET, MOUNTING 2
4 .20865 PLATE, BACK-UP 2
5 .4019 SWITCH, TOGGLE 1
6 .448-A FLASHER 2
7 .20866 DECAL, TURN INDICATOR 1
8 .60331 SCREW, CAP 4
9 .60703 NUT, HEX 4
10 .63303 WASHER, SPLIT 4
11 .2912 CABLE (18 AWG/4 COND.) 16 FT
12 .117-D CONNECTOR, BUTT 8
13 . 2806 RELIEF, STRAIN 2
14 .2808 NUT, LOCK 2
REV.

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




TITLE SPARK ARRESTOR MUFFLER SECT. 6
Mark MODEL 100C 6X4 Fic 9
Industries :

NOTES WISCONSIN V465D SHEET 1

A
SSNAN P

| TS

— / /
) 5 4
2 3 6
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 | 22253 MUFFLER, SPARK ARRESTOR (WISCONSIN V465D) REF
2 | .65520 ARRESTOR, SPARK 1
3 | .65521 REDUCER 2
4 | .65337 ELBOW, MUFFLER 1
s | .21228 CAP, RAIN 1
6 | .16288 CLAMP, HOSE 1

REV.




6
10

SECT.
Fic

SHEET

FRONT MOUNT PLATFORM ROTATION

100C 6X4

TITLE
MODEL

NOTES

Mark

Industries

J32
1202

NOQ" 3ICISNS
S3ISOH JINMNVHOAH 34vVdS

"

A1aw3assy  woog \N/

REV.



TITLE FRONT MOUNT PLATFORM ROTATION SECT. 6
Mark MODEL 100C 6x4 FIG. 10
Industries
NOTES PAGE 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23304 ROTATION, FRONT MOUNT PLATFORM REF
2 .23564 WELDMENT, FORK 1
3 .81372 SUB-ASSEMBLY, HELAC ROTATOR 1
4 ..81094 ROTATOR, HELAC 1
(See Vendor Chapter for Details)
-5 ...67770 KIT, SEAL 1
-6 ...67771 KIT, BEARING 1
7 ..20351 VALVE, CHECK 1
8 .80004-05 CONNECTOR, STRAIGHT THREAD 2
9 .2594 ELBOW, SWIVEL 4
12 .60540 SCREW, CAP 2
13 .61305 NUT, LOCK 4
14 .60360 SCREW, CAP 2
15 .21713 SUB-ASSEMBLY, MINIPAK 1
(See Sect. 6, Fig. 15 for Details)
16 .63305 WASHER, LOCK 1
17 .4021 SWITCH, TOGGLE 1
18 .20884 GUARD, SWITCH 1
19 .22571 DECAL, AERIAL CONTROL BOX 1
20 .63302 WASHER, LOCK 2
21 .63402 WASHER, FLAT 2
=22 .63415 WASHER, FLAT 4
23 .23197 BRACKET, CHECK VALVE 1
24 .65321 SLEEVE, PLASTIC COIL 3.5 FT
25 .60513 SCREW, CAP 2
26 .23565 WASHER 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE FRONT MOUNT PLATFORM ROTATION SECT. 6
Mam MODEL 100C 6X4 FIG. 10
Industries
NOTES SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
27 .60516 SCREW, CAP 1l
28 .16268 CLAMP, HOSE 5
29 .61902 SCREW, CAP 5

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



TTLE

DUAL FUEL

SECT.

6

Mark

MODEL

100C 6X4

FIG.

11

Industries

NOTES

WISCONSIN V465D

SHEET

1

72

//'

66
84

74
65

64 52 57

69.

48 50

0 O
75

REV.

7

56 /.,

10

NS
)




Mark
Industries

REV.

TITLE DUAL FUEL SECT. 6
-NOTES WISCONSIN V465D SHEET >

iy NPT FUEL

4]




Mark
Industries

REV.

TInE DUAL FUEL SECT. 6
MODEL 100C 6%4 FIG. 11
NOTES WISCONSIN V465D SHEET 3

36

34

33

~]
-




TITLE DUAL FUEL SECT. 6

Mark

Industries MODEL 100C 6X4 FIG. 11
NOTES WISCONSIN V465D SHEET 4
63 78
73 77
79 81
80 86
83
81
82
83 4___ |
58
0,40 67
2%
62/
68
82

@ 86

1
RENRR

RRRRRE

gi

\\\‘\\ 91

REV.



Mark TITLE DUAL FUEL SECT. 6
Industrles MODEL 100C 6X4 FiG. 11
NOTES WISCONSIN V465D SHEET 5
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 23391 FUEL, DUAL (V465D) REF
-2 .24441 ASSEMBLY, ENGINE/PUMP (V465D) 1
3 ..24440 ENGINE, DUAL FUEL (V465D) 1
(See Vendor Chapter for Details)
4 ...600339 STARTER (YA53B) 1
5 ....600340 SOLENOID, STARTER 1
6 .600334 FILTER, OIL 1
7 .600341 DISTRIBUTOR, ELECTRONIC (YFS50S1) 1
8 ...600131 CAP, DISTRIBUTOR 1
9 ....600342 CAP, ROTOR 1
10 ...67268 COIL, IGNITION 1
-11 ...67295 PLUG, SPARK 4
-12 ...67302 GUAGE, OIL PRESSURE 1
-13 ...67762 ASSEMBLY, GOVERNOR 1
-14 ...67763 ASSEMBLY, GOVERNOR CONTROL 1
-15 ...24438 ASSEMBLY, DUAL FUEL (LIQUID WITHDRAWAL) 1
16 ...67738 SPACER, CONVERTER BRACKET 3
17 ...67739 CONVERTER, LPG (L90) 1
18 ...67740 ELBOW, CARBURETOR 1
19 ...67741 ADAPTER, LPG 1
20 ..67742 CLAMP, HOSE 1
21 ....67743 CLAMP, HOSE 1
22 ...67744 ELBOW, AIR INLET 1
23 ....67745 LINE, VACUUM 1
24 ....67746 LOCK, FILTER 1
25 . STUD 2
REV. DASH (-) INDICATES THE 'TEM' IS NOT ILLUSTRATED




TITLE DUAL FUEL SECT. 6
mgﬂtstrles MODEL 100C 6X4 FIG. 11
NOTES WISCONSIN V465D SHEET ¢
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
26 cees STUD 1
27 een NUT, HEX 4
28 . WASHER, LOCK 4
29 ... WASHER, LOCK 2
30 ....67747 BRACKET, CONVERTER 1
31 .e..67748 ELBOW, PIPE 1
32 ....67749 TEE 1
33 ...67750 ELBOW 1
34 ....67751 CONNECTOR, HOSE 3
35 ...67752 ADAPTER, PIPE 1
36 ....67753 ASSEMBLY, FUEL LINE 1
37 . SCREW, CAP 2
38 ‘oo SCREW 1
39 cees SCREW, CAP 2
40 ....67754 ROD, CONTROL 1
41 «...67755 WIRE 1
42 ....67756 COUPLING, PIPE 1
43 ....67757 NIPPLE, PIPE 1
44 ..600161 KIT, REGULATOR REPAIR (FOR 160087 REGULATOR) 1
-45 ....16923 SWITCH, VACUUM SAFETY 1
-46 | ..... 16919 KIT, VACUUM SWITCH REPAIR 1
47 ..22101 ADAPTER, PUMP MACHINING 1
48 .21638 PUMP, HYDRAULIC 1
(See Vendor Chapter for Details)
-49 ...600163 KIT, SEAL 1
~50 ....66741 SEAL, SHAFT 1
REV. DASH (-) INDICATES THE "ITEM' IS NOT ILLUSTRATED




DUAL F
Mark ::::IE)EL 100C 6ZL :f: 1?
Industries
NOTES WISCONSIN V465D SHEET 7
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-51 ...21757 ASSEMBLY, COMPENSATOR 1
52 ..22137 ASSEMBLY, COUPLING 1
53 ...22102 COUPLING (ENGINE END) 1
54 ...62203 SCREW, SET 2
55 ...20930 INSERT, RUBBER SPIDER 1
56 ...20925 COUPLING (PUMP END) 1
57 ..25253 KEY 1
58 ..63402 WASHER, FLAT 2
59 ..63613 STUD 2
60 ..63305 WASHER, LOCK 2
61 ..80012-28 ELBOW, STRAIGHT THREAD 1
62 . .80008-04 ELBOW, MALE 1
63 ..60805 NUT, HEX 2
64 ..80004-03 CONNECTOR, STRAIGHT THREAD 1
65 .240 HOSE, BARB 1
66 ..66196 ELBOW, STREET 1
67 ..20364 THROTTLE, HYDRAULIC 1
68 ..22209 BRACKET, THROTTLE MOUNTING 1
69 ..80012-24 ELBOW, STRAIGHT THREAD 1
70 ..60404 SCREW, CAP 2
71 ..63302 WASHER, LOCK 2
72 ..80012-08 ELBOW, STRAIGHT THREAD 1
73 ..64313 PIN, COTTER 2
74 ..20832 VALVE, FUEL SHUT-OFF 1
75 ..60705 NUT, HEX 2
REV. DASH (-) INDICATES THE 'lTEM' IS NOT ILLUSTRATED




TITLE DUAL FUEL SECT. 6
Mark MODEL 100C 6X4 FIG. 11
Industries

NOTES WISCONSIN V465D SHEET 8
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY

76 ..60604 SCREW, CAP 4

77 ..22194 BRACKET, SOLENOID 1

78 ..70504 SOLENOID, 12 VDC 1

79 ..67432 YOKE, HI SPEED 1

80 ..67793 PIN, YOKE 1

81 ..60312 SCREW, CAP 2

82 ..63301 WASHER, LOCK 2

83 ..60701 NUT, HEX 2

84 ..16550 NIPPLE, PIPE 1

85 ..24609 LINKAGE, CHOKE 1

86 .60353 SCREW, CAP 6

87 .62726 SCREW, MACHINE 2

88 .63313 WASHER, SPLIT 1

89 .60802 NUT, HEX 1

-90 .70505 MODULE, RELAY 1

91 .134215 BAR, THROTTLE 1

-92 .65937 TANK, LIQUID PROPANE 1

-93 .486-A BRACKET, TANK 2

-94 .4019 SWITCH, MICRO 1

-95 .20884 SWITCH, GUARD 1

-96 .182706 DECAL, DUAL FUEL SELECTOR 1

-97 .23558 DECAL, LIQUID TANK ONLY 2

-98 .65142 SOCKET, QUICK DISCONNECT 2

-99 .2616 HOSE 16

-100 .16452 FITTING 2
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




TITLE DUAL FUEL SECT. 6
Mazk MODEL 100C 6X4 FIG. 11
Industries
NOTES WISCONSIN V465D SHEET o
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-101 .16451 FITTING 2
-102 .65141 NIPPLE, QUICK DISCONNECT 2
-103 .21897 ASSEMBLY, LPG LINE SWIVEL JOINT 1
-104 .60343 SCREW, CAP 2
-105 .63403 WASHER, FLAT 2
-106 .60333 WASHER, SPLIT 2

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



TITLE ENGINE/PUMP ASSEMBLY SECT. 6
Mdrk MODEL 100C 6X4 fFiIG 12
Industries :
NOTES SD-33 SHEET 1
2
4
13
P N

REV.

i

D
v

£




TITLE ENGINE/PUMP ASSEMBLY SECT. 6
Mark MODEL 100C 6x4 FIG. 12
Industries

NOTES SD-33 SHEET 2

UNITS

ITEM PART NUMBER DESCRIPTION PER

1234 ASSY

-1 210173 ASSEMBLY, ENGINE/PUMP REF
2 .24384 ENGINE, NISSAN (SD-33) 1

(See Vendor Chapter for Details)
3 ..600445 FILTER, OIL 1
4 ..600446 FILTER, FUEL 1
-5 ..600231 SENDER, OIL 1
-6 ..66942 SENDER, TEMPERATURE 1
7 .21638 PUMP, HYDRAULIC 1
(See Vendor Chapter for Details)
-8 ..600163 KIT, SEAL 1
-9 ...66741 SEAL, SHAFT 1
-10 ..21757 ASSEMBLY, COMPENSATOR 1
11 .80012-24 ELBOW, STRAIGHT THREAD 1
12 .80012-28 ELBOW, STRAIGHT THREAD 1
13 .80004-03 CONNECTOR, STRAIGHT THREAD 1
14 .80012-08 ELBOW, STRAIGHT THREAD 1
15 .63613 STUD 2
16 .60705 NUT, HEX 2
17 .63305 WASHER, SPLIT 2
18 .81152 FITTING 1
19 .80015-06 ELBOW, SWIVEL 1
-20 .23501 ASSEMBLY, DRAIN TUBE 1
21 ..26449 TUBE, HYDRAULIC 1
22 ..80062-06 SLEEVE 2
23 . .80060-06 NUT 2
24 ..80046-06 PLUG 1
REV.

DASH (-) INDICATES THE TTEM' IS NOT ILLUSTRATED




TITLE DUAL FUEL SECT. [
mg.{lkstﬂ es MODEL 100C 6xX4 FIG. 13
NOTES 7-24 SHEET 1
21 -
" d I ey ) _
.
=] 7 NVESIN @ {
O @ 1
—— 7_0 e
o~ ¥ L] |
3 g
° \/7]
12 l ° @ |
- = \ | S
.I - |
18 - -J '
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]8 r,/ @ o} %
> = I
30
31
32
24 2628
2527 29

REV.




Mc:rk TITLE DUAL FUEL SECT. 6
Industﬂes MODEL 100C 6X4 FIG. 13
NOTES z-24 SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 200051 FUEL, DUAL REF
-2 .210174 ASSEMBLY, ENGINE/PUMP 1
3 ..24381 ENGINE, DUAL FUEL 1
-4 ...67520 GOVERNOR, MECHANICAL 1
-4 ...600361 CONTROLLER, ELECTRONIC GOVERNOR 1
(USE WITH P/N 600373)
-4 ...600373 ACTUATOR, ELECTRONIC GOVERNOR 1
(USE WITH P/N 600361)
-5 ...67525 FLYWHEEL 1
-6 ....600365 GEAR, RING 1
7 ...67607 FILTER, OIL 4
8 ...67468 THERMOSTAT 1
9 ...66941 SWITCH, OIL 1
10 ...66942 SWITCH, TEMPERATURE 1
11 ...67620 KIT, DUAL FUEL 1
12 ..21638 PUMP, HYDRAULIC (C/E) 1
(See Vendor Chapter for Details)
-13 ...600163 KIT, SEAL (C/E) 1
-14 c...66741 SEAL, SHAFT . (C/E) 1
-15 ...21757 ASSEMBLY, COMPENSATOR (C/E) 1
16 ..80004-03 CONNECTOR, STRAIGHT THREAD 1
17 ..80063-15 ADAPTER, FEMALE PIPE 1
18 ..80008-23 ELBOW, MALE 1
19 ..160223 CAP, PLUG 1
20 ..20832 VALVE, FUEL SHUT-OFF 1
21 ..80012-08 ELBOW, STRAIGHT THREAD 1
22 ..80012-28 ELBOW, STRAIGHT THREAD 1
REV. DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED




Mane T -
Industries
NOTES 7-24 SHEET 3
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-23 ..210375 ASSEMBLY, ENGINE DRAIN TUBE 1
24 ...80060-06 NUT 2
25 ...80062-06 SLEEVE 2
26 ...235 TUBING, HYDRAULIC 1.5 FT
27 ...80042-06 UNION 1
28 ...80059-06 CAP 1
29 ...81319 FITTING, METRIC 1
30 ..63613 STUD 2
31 ..63305 WASHER, SPLIT 2
32 ..60705 NUT, HEX 2
-33 .65937 TANK, LIQUID PROPANE 2
-34 .486-A BRACKET, TANK 4
-35 .4019 SWITCH, TOGGLE 1
-36 .20884 GUARD, SWITCH 1
-37 .182706 DECAL, DUAL FUEL SELECTOR 1
-38 .23558 DECAL, LIQUID TANK ONLY 2
-39 .65142 SOCKET, QUICK DISCONNECT 2
-40 .2616 HOSE l6 FT
-41 .16452 FITTING 2
-42 .16451 FITTING 2
-43 .65141 NIPPLE, QUICK DISCONNECT 2
-44 .21897 ASSEMBLY, LPG LINE SWIVEL JOINT 1
-45 .60343 SCREW, CAP 2
-46 .63403 WASHER, FLAT 2
-47 .60333 WASHER, SPLIT 2
REV. DASH (-) INDICATES THE "TTEM' IS NOT ILLUSTRATED




Maxk TITLE DUAL FUEL (FIELD KIT) SECT. 6
Industrles MODEL 100C 6X4 FIG. 14
NOTES Z-24 SHEET 1
ILLUSTRATION NOT AVAILABLE
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 600324 FUEL, DUAL (FIELD KIT) REF
2 .16451 FITTING 2
3 .16452 FITTING 2
4 .16975 KIT, MICROVAC 1
5 ..16919 KIT, VACUUM SWITCH REPAIR 1
6 .182706 DECAL, DUAL FUEL SELECTOR 1
7 .20884 GUARD, SWITCH 1
8 .21897 ASSEMBLY, L.P.G. LINE 1
9 .23558 DECAL, LIQUID TANK ONLY 2
10 .2616 HOSE 16 FT
11 .4019 SWITCH 1
12 .486-A BRACKET, TANK 4
13 .60333 WASHER, SPLIT 2
14 .60343 SCREW, CAP 2
15 .63403 WASHER, FLAT 2
16 .65141 NIPPLE, QUICK DISCONNECT 2
17 .65142 SOCKET, QUICK DISCONNECT 2
18 .65937 TANK, LIQUID PROPANE 2
19 .66143 ELBOW 3 FT
20 .66146 HOSE 2
21 .66147 CLAMP, HOSE 2
22 .67620 KIT, DUAL FUEL (2-24) 1

REV.
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TITLE MINIPAK SUB-ASSEMBLY SECT. 6
Mark MODEL 100C 6x4 fIG 15
Industries :
NOTES WITH FRONT MOUNT PLATFORM ROTATION SHEET 2
UNITS
ITEM PART NUMBER DESCRIPTION PER
1234 ASSY
-1 21713 SUB-ASSEMBLY, MINIPAK REF
(See Sect. 6, Fig. 9 for NHA)
2 .21787 VALVE, MINIPAK 1
(See Vendor Chapter for Details)
-3 ..67825 KIT, SEAL (COMPLETE VALVE PACKAGE) 1
4 ..67958 CARTRIDGE (ONLY) 6
5 ..16953 COIL (ONLY) 6
6 .2608 CONNECTOR 2
7 .2572 ELBOW 2
8 .80063-01 ADAPTER, FEMALE PIPE 2
9 . 2450 ELBOW, STREET 2
10 .2474 CONNECTOR, STRAIGHT THREAD 2
11 .2475 NIPPLE, PIPE 2
12 .20370 VALVE, NEEDLE 2
13 .2415 CONNECTOR, MALE 2
REV.

DASH (-) INDICATES THE 'ITEM' IS NOT ILLUSTRATED
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Tne VENDOR CHAPTER
MODEL 100C 6x4
NOTES

VENDOR CHAPTER CONTAINS:

NISSAN

SECTION DESCRIPTION

1 MICO BRAKE

2 EATON HYDRAULIC MOTOR
3 FAIRFIELD TORQUE HUB
4 WISCONSIN ENGINE

5 EATON PUMP

6 PAUL MONROE VALVE (MINIPAK)
7 HELAC ROTATOR

8 DEUTZ ENGINE (F3L-912)
9 NISSAN ENGINE (SD-33)
10 DEUTZ ENGINE (F4L101l)
11 MICO BRAKE

12 FAIRFIELD TORQUE HUB
13 TRW MOTOR

K

;0“ ~’o\?

REV.

—alrfield

PART NO.
21220
23526
21222
24309, 24440
21638
21787
81372
22200
24384
200057
22831
22830
81275

’

%,
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TITE VENDOR CHAPTER

MODEL 100C 6X4

NOTES NOTICE TO USER

VENDOR CHAPTER DISCLAIMER

INFORMATION PROVIDED IN THIS VENDOR CHAPTER IS
BEING FORWARDED AS A COURTESY. MARK INDUSTRIES
IS NOT RESPONSIBLE FOR THE ACCURACY OF THE
INFOMATION PROVIDED HEREIN.

D000
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SY-TEC SERIES

MULTIPLE

DISC BRAKE

(dry design - SAE C size)

SERVICE MANUAL m

REV.
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VENDOR CHAPTER

VENDOR

MODEL

100C 6x4

SECT.

NOTES

P/N 21220

PAGE

TYPICAL BRAKE

CASE GASKET

SOCKET HEAD
SHOULDER BOLT
{Tension Pin)

QIL SEAL
BEARING
SNAP RING

RETAINING RING

SPLINE SHAFT
PRIMARY DISC
ROTOR DISC
STATOR DISC
COVER

SOCKET HEAD
CAP SCREW
(Assembiy Boit)

SPRING PLATE

BACK-UP RING

AO‘RING

N\

TEHRER

FIGURE 1

BACK-UP RING

CASE GASKET

PRESSURE PLATE
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Tne VENDOR CHAPTER VENDOR
MODEL 100C o6x4 SECT.
NOTES P/N 21220 PAGE

PRINCIPLES OF OPERATION

These orakes are soring-set, hvarau-
ncally reteaseg. muiti-disc  bBrakes.
They are used primaniy for notding
loads, venicies. conveyors, etc. in place
when the hydrauiic drive system 1
shut down or fails. Aithough the
brakes are rated at 3.000 ps, they
onty require from 100 ps1 to 220 ps
10 make them funcuon normally.
The exact pressure required for opera~
ton is dependent upon the aumoer
of springs used 10 generate the Orque
necsssary to hoid the designed ioad.
Thus. a brake with a fuil compiiment
of springs, wiil generate the highest
level of torque and require approxs
mately 220 psi to fully reiesse me
brake and provide adeguate running
clearance for the indivigual discs.
A Dbrake with 1/2 of the fuill sonng
compliment will have 1/2 a5 much
torque and wiil reauire oniy 100 pst

10 fullv rejease the brake. Consuit
cataiog to choose Me torque waich
Dest sulls your design parameters.

It 1s very important 10 remember that
any pressure on the dDrake's reiesse
piston wiil directly effect the levei
of torque.

Two applicaton examples.

1. The brake has a reiease pressure
of 200 psi. The acruauon pres-
sure is provided by a charge
pumo. During certain phases
of the machine’s operauon, the
charge pumo pressure dips from
200 pn 1o 100 psi. At 200 psi,
the brake runs free (zero torque)
but at 100 psi~ the bdrake wsil
generate siightdy iess than haif of
i rated torgue. The brake will
drag - failure may ocgur. In
this case, a brake shouid be

DESCRIPTION OF MODEL NUMBERS

seiected wmen has a lower
retease pressure.

2 A Drake has a reieass pressure
of 200 psi. The system i3 set up
to hoid a load when a vanabie
pump is shifted into neutrai.
Everything 1s runming fine unuli
the filter clogs, causing a build-
up of back pressure in the
return line o the tank. At 2
pressure of 60 psi, the drake wiil
lose 25% of irs hoiding torque.
thus te load may siip. The
siuation can be corrected by
replacing the filter or agding an
extra margin of safety 10 your
required brake tOmue in the
initial design.

These brakes are designed 10 give thou-
sands of trouble-free hours of service
when set up correctly n the hyarauiic
areuit

Hl=fki={Ki{K||R|K||R|K|={K||KR[K|XK
T
SERIES OPTIONS *
S - Sy-Tec . S - Speed Sensor
OUTPUT FACE g-g:uble Beanng
C - SAE C-Mount 2 - SAE C-Mount
4-8ott 2-Boit Thru
OUTPUT SPLINE 24- é’ad'l Offset
04 - 14T 12/24 (intemal)
14 - 14T 12/24 (external) INPUT FACE
17 -17T 12724 C - SAE C-Mount 4-Boit
25~ 125 Dia. Keyed A - MAB 4-8oit and
10 - 1.0 Dia. Keyed SAE A 2-Bott
R - Closed
INPUT SPLINE 8 - SAE B-Mount 2-Boft
14~ 14T 12724 A4 - Char-lynn Standard 4000
17-17T 12724 L - Char-iynn 4000 Beanngless
06~ 1.0 Dia. 6B
25 - 125 Dia. Keyed TORQUE 1 psi = 06895 bar Full
10 - 1.0 Dia. Keyed Relesss Reiesss
21-21T16/32 Code Standard High Pressure  Pressure
* {Availabie separatelty i2-12T 12724 (In. ibs.) (in. ibs.) (pst) (psf)
or in compination) 13-13T16/32 12 12,000 200 230
98 9800 200 230
10 10,000 170 200
80 8000 170 200
85 8500 150 180
70 7000 150 180
66 6600 125 155
55 5500 125 155
54 5400 105 138
4500 105 135

Lower 1orques available on requast, 45
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1.

s.

10.
1.

12

14.

Remove 2 flat head assembly
boits litems 1). A suitable
hoiding fixture is useful 0 keep
brake in position.

Tap temaie end of spiine shaft
assembly (iwm 8) and sprng
piate (item 14) with soft maliet
10 ssparate cover. |f sections will
NOT SEDaraTe, ule 3 SCrEwdnver
to carefuily 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 assambly
(itam 8) from cover (item 6)
by tapping maie end of spiine
shaft assambly wath soft mailet.
Remove snap ring (item 3)
from cover (item 6) and press
out oil seal (itam 5} and beanng
(item 4) if required.

. Remove four socket head shoui-

der boits (items 10). A suiable
holding fixture is usefui to hoid
brake in position.

CAUTION: Do not remove
shoulder boits
without pressurize-
ton of brake
(approx, 200 psi)
or dammge may re-
st

Remove pnmary disc (item 11),
five rotor discs (imms 12) and
four stator discs {items 13).
Remove 2 socket head cap
scraws {items 9).
Remove soring piaste (item 14),
Remove case gasket (item 7)
from spring piate f{item 14),
Sefore removing spnngs (items
15}, note partern for reasserndly
purposaes.
Remove piston {item 16) bv
carsfully exernng hydrauiic
pressure through brake reteass
port on pressure piate {item 21).
Remove outside and insice
o-rings (items 18 & 20} and out-
side and inside back-up rings
{items 17 & 19) from mston
(item 16).
CAUTION: Care must be taken
SO 33 hot O Crateh
o Mar pIston.

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

1.

Z

3.

10.

Claan all parts thoroughly be-
fore assambiing.

Press oii ssal (item S into
bore untt it is flush with beer-
ing shouider. Open sde of
oii seal must facs toward the
front side of cover [item 6).
Press bearing (item 4) inwo
position until it bottoms out an
il sest boresmo.

Install snap ning (item 3) into
caver (item 6).

Press spiine shaft assembly (itam
8) into besring (item 4) unuil
shaft bottoms on shaft showlder.
Bearing innner racs must be sup-
ported durng this operation.

. Irstall retaning ring (iem 2)

on spline shaft assembly (item
8).
Instail back-up rings (itams 17

& 19) on piston (item 16)
TOWard speng pocksts.
Install orngs (items 18 &

20) on piston (item 16). Be

sure o-rings aw flat and all

Tsts removed.

CAUTION: Care must be taitan
30 88 NOT 10 screch
OF fTar Diston.

. Lubricate piston (iem 16) with

type fluid used in the system.
Carefuily press piston inwm
pressure piate (item 21). Be sure
piston is aligned correcty at all
times and that there ae no
extrusions. Press piston until it
bottoms on pressure plate (iem
2.

Install eight springs (item 15}
aceording to patterm noted dur-
ing disassernbly, Different color-
ed springs must be altemated.

. Apply a besd of 3M-08001

adhesive on the spring piate
{itern 14), pressure plate (item
21) and cover (item 6) sealing
surfaces. Affix case gaskers (item
7) to cover {item &} and spnng
piate (item 14},

Place umt on a press. Using
fixture, depress and instail two
socket hesd assembly boits (item

12

14.
18,

168

9). SEE NQTE BELOW. Torque
boits to 40 ft. ibs. A suitable
holding fixture 15 useful to hoid
brake in position.

instail stator discs {item 13} and
rotor discs (item 12). Begin with
a rotor disc {item 12) ang aiter-
nate with stator discs (item 13).
Install primary disc {item 11).
Align discs and partially screw in
four socket head shouider boits
{item 10). SEE NOTE BELOW.
Inspect for free movement of
stack. Pressurize brake reiease
port (approx. 200 psi) to retease
discs. Torque shouider boits 10
20 ft. Ibs. ana reiease pressure. A
suitabie hoiding fixture is useful
to hoid brake in position.

instadl cover (item 6) using flat
hesd assemoly boits (item 1).
SEE NQTE BELOW. Torgue
boits to 45 ft. b,
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1

e

SNAP RING
BEARING
OIL SEAL
COVER
CASE GASKETS {2}
SPLINE SHAFT ASSEMBLY

SOCKET HEAD CAP SCREWS (2)

{Amemtty Boits)

SOCKET HEAD SHOULDER BOLTS (4)

(Tension Pins)

FIGURE 2

O-RING
PRESSURE PLATE
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BLEEDING

3. Appiv sufticient pressure to re-
iease Drake and cneck for proper
operation in system.

1. install prake in system ang con- port and allowing air to escaope
nect pressure lines. trom top port. Pressure snouid
2. Bleed prassure reieasa section of not exceed 100 psi dunng bieeo-

brake by pressunzing side iniet ing.

SERVICE DIAGNOCSIS
(Numpers snown rafer wc Figure 2}

. 3. .PROBLEM... o cop., . - CAUSE EXPLANATION ACTION.
R R et B i _'-';:.- . . . e e N . L .
8rake siios A. Excassive pressuce in {f there 1s back pressure in the brakes Check filters, hose size,
hydrauiic system actuation line, the holding torque of the restrictions in other hy-
brakes 1s recuced. drauiic components.
B. Qil in braxe it designea Dry linings generate 66% more toroue
for dry use than linings saturated with oii. If the
brake has ol in it, check the type of oil
hydraulic or gearbox.
1. Gesrpox oil Reopiace oii seal in brake
2 Hyarauiic ot Check motor seal
Check piston seals
Note: internal compon-
ents will need 10 De 1n-
spected, cleaned ana re-
ptaced as required.
C. Disc ptates wormn The thickness of the disc stack sats the Check disc thickness
torque levet. A thin stack reguces torgus.
D. Sonngs broken or have | Broken or set springs can cause regduced Checx reiease pressure
taken 3 permanent set torgue - 4 rare occurrence
Brake drags or A. Low actuation pressure | The brake shouid be pressunzed to mmn- Placa oressure gauge
runs hot imum of 20 ps: over the specified reiease in bieed port & cneck

pressure under NOMM3il operating condss
tions. Lower pressures wiil cause the brake
10 drag thus generating heat.

pressure with systam on

8. Beaning failure

It the beanng shouid fail, a large amount
of drag can be generated

Aeplace beanng

C. Oil in brake

Excess fill of oil in sumo congition thry
wet Drakes can cause the unit 1O run hot.
Also excessive rom in sump condition.

Drain o1l ang refill as
specified for braxes
Swatch 10 flow thry
cooling.

Brake will not retease

A. Stuck vaive or ctogged

Brakes are designed 10 come on when sys-
tem pressure 0rops beiow stated rejease
pressure. if pressure cannot get 10 brake.
the brake wiil not reiease.

Placs oressure gauge

in bieed port - check
for sacequate oressure -
Reptace gefective line
or component

8. Bad o-nings

If reieass piston wiil not noid pressure,
brake will not reiease.

Replace o-rings

REV.

C. Discs trozen

Sy-Tec brakes are designed for only lim-
ited dynamic Draking. A severe emergen-
Cy SO0 O proionged reguced release pres-
sure operation Mmay resuit in this type of
damage.

Repiace disc stacx
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|
REPAIR KITS
NUMBER DESCRIPTION INCLUDES j
66972 Q-nng and Back-uo Case Gaskess (item 7) :
Ring Kit Face Gasket (not shown)
Oil Seai (item 5}
Q-rings {items 18 & 20)
Back-up Rings {items 17 & 19)
Loc-tite
67643 Linsng Kit Case Gaskess (item 7) :
Face Gasket {not shown) !
Primary Oisc {item 11)
Stator Oiscs (item 13}
Rotor Discs {item 12)
Locute
67656 Besnng Kit Case Gaskers (item 7)
Face Gasket (not shown)
Bearing (item 4)
Loc-tite
67649 Sonng Kit Case Gaskets (item 7) ;
Face Gasket (not shown)
Sorings - red (item 15)
Sorings - blue (item 15)
Locute
N/A Hign Torque Case Gasxets (item 7}
Lining Kit Face Gasket (not snown)

REV.

Primary Oise {item 11)
Stator Discs (item 13)

Rotor Discs - thick (item 12)
Rotor Qiscs - thin (item 12)
Loc-tite
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SERVICE INSTRUCTIONS
FOR THE
715%3-DRaA

DISASSEMBLY
i. Disconnect all hydraulic lines and remove motor assembly from vehicls.
2. Plug all ports and thoroughly clean outside of motor.

3. Clamp the end of the drive shaft in a protected jaw vise with body of
the motor up.

4. Remove the six capscrews (33) and (34) f{rom the back plate of the cztor.

$. Use z piastic mallet and tap the baci plate (3I) to loosen it, thes pull
the back piate. Remove the gasket (28) and contrsi picton {29).

t. Kemove the motor iIror the vise and iay ou beach ¢ remuve rotating
assembly (22A) from necor housing.

7. Remove pistons (19}, spider (20) and spider piTat (21 from pisten
block.

3. The piston block assembly need not be disassemtled unless the raterpal
pins (24) or spring (26) are damaged.

CAUTION:

Thae <fIallowiag procedure cshould be used :in the Zisassemblv of the piston
block assembly.

Sprine (28} is highlv compressed and snap rimg (-7 siould n3c be remcTed
without fizst compressing spring (261.

The foilowing parts arz used 0 disassembie the piston biasi assamblyv.

)

each 1/2 Ziat washers with i-3/8 9D
éach £/8 .zt wasnar with 1-3/4 GD
each 1.2 X 4~1i,/2 RC capscrav

each i/2 NC nut

-0 4= g

Place one of the 1/Z flat vashers over the 1/2 X 4-1/2 capscrav and placs
this through the center of the piston block. Placz the 5/8 flat washer over
the capscrev and let it rest op the three pins. Place the other 1/2 flat
washer on the capscrev and screvw nut on and comprass the sprizz iaside che
piston block. Use a pair <f snap ring pliers and ramove the internal snap
ring (27).

femove (the nut, bolt and three vashers. Remove spriang (26), washer (25).
three pins (24) and the interaal pin keeper (23}.

9. Remove the snap ring (1), shaft seal (2) and washer (3) from f-ont of
nousing (5).

i0. Remove snait (7) from housing.
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11.

lz.

13.

MME

VENDOR CHAPTER

VENDOR

MODEL

100C 6x4

SECT. 2

NOTES

P/N 23526

PAGE 2

Remove the two snap rings (4), bearing (6) and two thrust washers
(S5) from drive shaft.

To remove the camplate (18) from the housing, remove the two

internal smap rings (1) from the sides of the housing.

twe covers (13), the twe o-rings (12), the two inner races (1l)
and the bearings (10). The camplate can novw be slid over to one

side and removed.

fit into the housing - do not be concerned if they are not tight.

Remove the spring guide (15) and spring (14). Do not remove the
butteon (16) and roll pin (17) unless they are worn or loose.

INSPECTTON

1.

10.

11.

Inspect the flat surface of the back plate (32), the finmish on the

piston block side should be smooth and free of grooves or metal
build up. The back plate should be replaced if it shows any of

the wear characteristics outlined above.

tight in the housing.

Inspect

the piston block (22). The surfacs that contacts the back

plate shouid be smooth and free of grooves or metal build up.

The pistons (19) should move freely in the piston block bore. If
they are sticky in the bore, examine the bore for scoring or
contamination.

Examine

flat, smooth, and show no signs of metal build up.

shoes.
Examine
of wear
Examine
vear.

Remove the

The two campiate pivot bearings are a loose slip

The piston guide should be

the 0D of the pistons for finish condition. They should not
show wear or deep scratches. The shoes should be snug 2it on the
ball end of the pistoms. The flat surface of cthe shoes should be

Do not lap pistan

the spider (20). It should be flat, nc cracks and no signs

in the pivot area.

the pivor (21). It should be smooth and show nc signs of

The camplate (18) shouid be inspected for the comdition of the finish of
the polished shoe surface. It should show no signs of scoring.

Inspect

Inspect

Inspect
needles

the shaft for fretting in the bearing and spline areas.
thrust bearing (6) and washers (S} for wear.

the needle bearing (8) in the housing assembly. If the
ara free of excessive play and remain in the bearing cage,

there is no need to replace the bearing.

It is not necessary to inspect the o-rings., smap rings, gaskets,
or shaft szal as they should be replaced as new items and are
included in the seal repair ki: available for this assembly.
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REASSEMBLY

1. Clean all parts in suitable solvent, and lubricate all critical moving
parts before reassembly. If necessary, install nev needle bearings in
the bousing. The camplate pivot bearings (10) are slip fit, the shaft
bearing (8) press fit. The shaft bearing should be installed with
numbered end of the bearing outward.

2. Install spring (14), spring guide (1S) in housing (9). i

3. Insert camplate into housing (9). Insert the needle bearing (10} with
numbered end inward and bearing inner race (1l) over the camplate jour—

- nals and slide into the housing. The numbered end of the race should
face outward and the chamferred should be inward. —

4. Instalil new o-ring (12) around OD of cam pivor bearings. Imstall
trupnicn cowasrs (13) and secure with snap rings (1).

S. ZInstall snap ring (4) on shaft (7). Install tarust washer (5}, thrust
bearing (6}, and second thrust washer (5), secure with second snap ring.

6. Inscall shaft in housing and install washer (3), shaft seal (2) and
recain with snap ring (1).

7. Compress the pin keeper (23) and install in the spiine. 1Install the
three pins (24) with head end to the inside of the block and install
in the special grocves of the piston block spline.

8. Install the washer (25) and spring (26} in the piston block. Use the
11/2 X 4-1/2 NC capscrev with the three flat washers t3 compress the
sering and retain with saap ring (27). Remove the i1./2 X 4-i/2 cap~
screw and the three washers.

. Install the pivetr (21), spider (20) and the piston assemtlies (19}
in the piston biock. 1Install.this assemply in the housing assembly,
tle piston shoes must be ir contact with the camplate. Be sure all
the parts are in their praoper poesition.

"10. Clamp spline ené of drive shaf: in 2 protected jav vise with the open

end of the housing up.

11. Install new gasket (28).

12. Install control piston (29) om back plate.

13. Install back plate (32). Install capscrews (33), (34) and torgue

REV.

to 35/40 ft. lbs.
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PARTS LIST
FOR THE
71583-DAA

NO.  DESCRIPTION

REF.

1.

20.
21.
22.
22A.
23.
4.
2s.
26.
27.
28.
23.
Q.
1.
32.
i,

4.

Snap ring
Shaft seal
Vasher

Snap ring
Thrust race
Thrust bearing
Drive shaft
Needle bearing
Housing assembly
Needle bearing
Inner race
O=zring

Cover

Spring

Spring guide
Spring button
Roll pin
Camplate
Piston assembly
Spider

Spider pivot
Piston biock

Rotating assemtly

Pin keeper

Pin

Vasher

Spring

Snap ring
Gasket

Contrel piston
Needle »ear=ns
Rell pan

Back plat:z assamsiy

Capscrew
Ccapscrew
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Introduction

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

Inctuded are —

1. assembly and expioded view drawings

2. disassembly procedure

3. main assembly procedure (assuming

all sub-assemblies to be intact)

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

Safety

Standard safety practices should be
followed during the disassembly and
assembly procedures described. Safety
glasses and safety shoes should be worn;
heavy, heat resistant gioves shouid be
used when heated components are
handled. Be especially alert when you
see a caution symbol (/\). This symboli
indicates that a particuiar operation could
cause personal injury if not performed
properily or if certain safety procedures are
not followed.
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W3-P “B” Drive
Disassembly Procedure

Loosen all 12 Cover Boits ang drain the oil
from the unit, ’

Remove the 12 Cover Boits and lift off the
Cover Sub-Assembply. Discard the ‘O’ nng
Seal from the Cover counterbore.

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

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

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

Lift out the Internat Gear and Thrust
*Beanng Set. A Thrust Washer may stick
to the bottom of the Carner.

Remove the Retaining Ring from the
Spindle and discara: then lift the hub oft
the Spindie.

Eye protection should be worn durning
Retaining Ring removal.

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

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

Note: If bearing replacement is necessary.
the Bearing Cups can be removed
with a “siide hammer puller " or driven
out with a punch

10. To remove the Cluster Gears from the
Carner. drive the anti-roli pin into the
Planet Shaft of the Cluster Gear. After the
Planet Shaft 1s removed the roli pin shouid
be driven out of the Planet Shait.

WARNING. When rebuilding the unit. the 'O’
nngs and Retaining Rings shouid always be
replaced.
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Main Assembly Procedure

1 Using an arbor type press if availabte. (if
not. @ hamme: may be used). install the
whee! studs. The hub flange shouid be
supported from the undersice durnng this
operation

Note: Wheel studs are optionai.

2. Using an arbor type press if available.
press Bearing Cups with targe inside
diameters facing out. into Hub
counterbores. Cup #JM716610 will go into
small end of Hub. and Cup #JM515610 will
go into large end of Hub. i

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

4 Press Seal into Hub counterpore with flat
metal side facing in Use a i{lat object to
assure that Seal 1s pressed evenly and s
flush with Hub face

REV.
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3 Lower Hub onto Spindle with large open
2na ue

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

7 Place Bearing Shim over end of Spindle
and agamnst Bearing Cone.

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

AEye protection should be worn durng
Retaining Ring instailation

9 The pipe plugs are installed in the Hub.
The use of lub-seal 1s recommended on
the pipe plug
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10 The disengage spacer and spring are
instatled into the co bore of the Spindle.

11. Another spacer and the correct Retaining
Ring are installed into the Spindle co'bore
and Retaiming Ring groove provided.

&Eye protection should be worn dunng
Retaining Ring installation.

12. The internal gear 1s installed matching the
Bore Spline the Spindle Sphne.

13. The thrust washer/thrust bearning set I1s
instaiteg on the portion of the Spindle
which extends into the internal gear.

14. The O'Ring ts placed into the counterbore
provided in the Hub. Slight stretching may
be necessary. Use sufficient grease or
petroieum jelly to hoid in piace.
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position
punchmarks
at 12 o’clock

15. Install retaining ring 1nto input shaft
retaining ring grocve

16. The input shaft 1s instatied into the spindie.

The action of the spring shouid be checked at
this point.

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

18 Locating the four counter reamed holes in
the face of the hub. mark them for later
identification.

These holes are reamed to accept the
shoulder boits.

19. Place Carnier Assembly on a flat surface
with the targe 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 wiil be located just unger the Carrier
on upper two gears.

REV.




Mark
Industries

TITLE VENDOR CHAPTER VENDOR
MOODEL 100C 6x4 SECT. 3
NOTES P/N 21222 PAGE

Note:

20.

With shoulder side of Ring Gear facing
down, ptace Ring Gear over (into mesh
with) large gears. Be sure that punch
marks remain in correct location during
Ring Gear installation. The side of the Ring
Gear with an X" stamped on it shouid be
up.

21.

While holding Ring Gear and Cluster
Gears in mesh. ptace small side of Cluster
Gear into mesh with the Internal Gear. On
the Ring Gear locate the hole marked “X”
over one of the marked counterbored holes
n Hub.

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.

REV.

22. The input Gear I1s instailed into this

assembly meshing with the larger diameter
Cluster Gear. The counterbored sige of the
Input Gear 1s installed down or to the
inside of the unit.

23. After inserting at least one shouider bolt in

the proper location. rotate the carrier. This
IS tO check freedom of rotation ang
recheck timing.
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24 Another thrust washer.thrust bearing set 1s

now instaiied in1o the counterbore In the
face of the carner

25.

Place O'Ring into cover assembly
counterbore Shight stretching may be
necessary Use suthcient grease or
petrolieum jeily 10 hold in place

26.

Piace cover assembly on Ring Gear with
o1l level. check plug in cover iocated
approximately 80° from ol fill piug 1in Hub.

27

Locate four shouider boits 90° apart into
counterbored hoie in Hub which were
marked in step 17 Torque each bolt to 47
ft. tbs.

28.

Install grade eight bolts into the remaining
eight hotes and torque all boits to 47ft. lbs.
Use the 180° to 90° method in torqueing
ail boits.
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29. Piace Coupling into the Spindle and onto
the tnput Shaft.

Note: W3C units must have one external
and one internal Snap Ring instalied. All
units with a "X on the end of the model
number must have two internal Snap Rings
with 3 spacer between them mnstalled in the
Couphing.

This completes the assembly The unit must be filled one-haif full of EP 80 lubncant
before operation.

Carrier Sub-Assembly (Bronze Washers)

Rodid : int

1. To aid in centering Planet Pin (3E) use an
extra Spacer (3D) inserted into the bore of
Cluster Gear (3F) which has been
positioned on a flat surface, smati diameter
Cluster Gear down.

2. Position Planet Pin (3E) in the bore of
Cluster Gear (3F) locating in Spacer (3D).

3. Install 14 Needle Rollers (3C) into lower
hatf of Cluster Gear (3F) using sufficient
grease or petroleum jelly to assist in
holding Needle Rollers (3C).

REV.
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4.

Install Spacer (3D) onto Planet Pin (3E)
locating on inboard end of Needle Rollers
(30).

Instali another 14 Needle Rotiers (3C) into
the remaining half of Cluster Gear (3F)
using sufficient grease or petroleum jelly
to assist in holding Needle Rallers (3C) in
place once Ptlanet Pin (3E) is removed.

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

~

Thrust Washers (3H) are installed into the
counterbores of each end of the Cluster
Gear (3F). Care is to be taken to instail the

smooth side of Thrust Washer (3H) into the

counterbore of Cluster Gear (3F).

Insert Planet Pin (3E) into the Planet Pin
hole of Carrier (3A) from the Roil Pin hole
side. Care is to be taken to align Planet Pin
(3E) with the chamfered end of the Roll
Pin hole up. This chamfered hoie is to
assist in aligning the Roll Pin holes in the
Carrier (3A) and Planet Pin (3E) as Roll
Pin (3G) is tapped into location.
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Using sufficient grease or petroteum jelly
to assist in holding in position. Thrust
Washer (3B} is instatled onto Planet Pin
(3E). Care 1s to be taken to instail Thrusy
Washer (3B) with the tang positioned in
the siot provided.

. Cluster Gear (3F) with Thrust Washers

{3H), Needle Rollers (3C) and Spacer (3D)
installed is positioned into Carrier (3A) and
aligned with Planet Pin (3E). Care 1s to be
taken to insure Cluster Gear (3F) is
instailed with the large diameter end to the
Rolt Pin (3G) sige of Carrier (3A).

. A second Thrust Washer (3B) is installed

on the small diameter end of Cluster Gear
(3F) using sufficient grease or petroleum
jelly to assist in hoiding position as Planet
Pin (3E) is fully extended through Carrie
(3A).

. Upon checking alignment of the Roll Pin

holes in Carrier (3A) and Planet Pin (3E),
Roll Pin (3G) is tapped into location. Care
is t0 be taken to insure that the external
end of Roll Pin (3G) is below the outer
diameter of Carnier (3A).

REV.
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1. Screw Pipe Piug into Cover.

2. Place 'O’ Ring into Cover Cap internat
groove. The Disconnect Rd may be used to
push 'O’ Ring into groove. Rod will be neid
in ptace by friction from the 'O’ Ring.

3. Slip 'O’ Ring over Cover Cap and against
face.

4. Place Cover Cap into Cover with large hole
located over Pipe Plug.
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5.

lnstall two 1/4 x 20 x 3/4 bolts 180° apart
and torque to 70 - 80 in. Ibs.

Place disconnect cap over cover cap with
nipple facing out and align with two open
noles. Secure disconnect cap to cover with
two 1/4 x 20 x 3/4 and 70 - 80 in. Ibs.
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Air=t7esled Engines

Four Cylinder Engine
Models

VH4D « VG4D -« V-465D

TZECYMNE WISCONSIN MOTOR

WORLD'S FOREMOST SQURCE FOR HEAVY DUTY AIR COOQOLED ENGINES

REV.
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INTRODUCTION

WISCONSIN heavy duty air cooled engines are of the
most advanced design and are buiit in a2 modern fac-
tory, equipped with the latest machinery available.
Only the best materiais, most suitabie for the partie-
ular part, are used. During production, every part is
subjected to rigid inspection, as are aiso the compiete-
|y assembied engines. After assembly, every engine is
operatad on its own power and ail adjustments are
carefully made so that each engine wiil be in perfect
operating condition when it leaves the factory.

Teledyne Wisconsin Motor is backed by over 65 vears
of engineering experience in the design of internai-
combustion engines for every conceivable type of ser-
vice. The pertormance of these engines is proot or the
long satisfactory service you too can expect from your
engine.

Like ail fine machinery, the engine must be given
reguiar care and be operated in acrordance with the
inscrucions.

SPECIFICATIONS

MODEL VH4D MODEL VG40 MQODEL Vv-465D
Bore ....... N ieeeeserasaiaans Ju" Bore ......c.ciiiiiiiininnen kY Bore ... ..., et
Stroke ..........cchiinnnn. ki Strok® ........cicieencnann. 4 - Stroke ..................... 4 -

Piston Displacement — cu. in. 107.7

Piston Oispiscement — cu. in. 154

Piston Disotaceament — cu. in. 177

Horsepower — 1400 R.PM. .. 17.2

1600 R.P.M. ... 20.0

Horsepower — 1400 RPM. ... 25
1600RPM. ... 29

Horsepower — 1600RPM. ... 416
1800R.PM. ... 475

18Q0R.PM. ... 225 180Q0RPM. .. 32 2000R.PM. ... 52.4
2000R.PM. ... 24.7 2000R.PM. .. 34 2200R.PM. ... 56.7
220QR.PM. ... 26.5 2200R.PM... 386 240Q0R.PM. ... 60.0
2400R.PM. ... 28.0 2400R.PM. ... 37 2600R.PM. ... 63.0

2800 R.PM. ... 29.2
2800 R.PM. ... 30.0

2800RPM. .. 645
3000RPM. .. 559

Note: For continuous operanion. allow 20% of horsepower shown. as a satety factor.

SAFETY PRECAUTIONS

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

Always refuei slowly to avoid spiilage.

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

Do not start engine with ciutch engaged.

Do not spin hand crank when startng. Keep crank-
ing components ciean and free from conditions

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

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

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

Do not operate enginein a closed building uniess the
exhaust is piped outside. This exhaust contains car-
bon monoxide. a poisonous. odoriess and invisibie
gas. which if breathed causes serious 1llness and pos-
sible death.

Never make adjustunents on machinery while it is
connected t0 the engine without first removing the
ignidon cabies from the sparik plugs. Tuming the
machinery over by hand during adjusung or ciean-
ing mgnt stare the engine and macnmnery with it
causing serious injury 1o the operator.

Precaunon 1s the best insurance against accidents.
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o FUEL

e PREVENT OVERHEATING

NEW ENGINE Insiructions

o LUBRICATION Operatng without oii will ruin engine.

IMPORTANT
Thereis NO OlL in this unit.
Fill cranicase to proper oil levei, aiso ciutch or
gear box if furnished, and oil bath air cleaner.

Refer w0 GRADE OF OIL chart(page 2) and
fill with proper oil before starting engine.

* AIR CLEANER

Qil bath ype — Add same grade oil as used in crankcase to the level line indicated on

cleaner bowl. Maintain oil levei or dirt will be drawn in and damage engine.

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

Use 'REGULAR’ grade gasaiine. Engines buiit to aperate on FUEL OIL, KEROSENE, L.P.G. or

NATURAL GAS are so identified in the modei designation. Refer to ‘FUEL’ paragrapas of inscuctions.
Buy fresh fuel. Do not use our-of-tecson gasoiine.

o NEGATIVE GROUND CIRCUIT .ifengineis equipped with STARTING MOTOR. DISTRIBUTOR

+ [GNITION and FLYWHEEL ALTERNATOR, or GENERATOR.

S

GROUND ENGINE TO NEGATIVE TERMINAL ON BATTERY.

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

é{i"' Temperaiure
e\’ Satety Swiich
Pl™

Oe net disconnect wire or CYLINDER and
: allow terminal to touch HEAD COVERS )
head fins or shrouding. Remove and scrape o,

Qptionai accessory mounted to cylinder head boit
near spark piug — TO PROTECT ENGINE
AGAINST OVERHEATING. If engine swps,

Keep Engine Clean

and head fins.

OlL ALTER /Xé :

External dirt restricts cooling
and internai dirt causes wear.

BREATHER CAP =
Clean at every ‘
ol change

2 ‘
./ AIR CLEANER

Service aail
check first to see if engine is overheated. Other con- | pgqigee at least Py i n,::,,,,.;
ditions may have caused the engine to stop. Clean every other oil
air cleaner. air intaks screen. fins, and check oil change.
levei, spark piugs and wiring. Let engine cool at VEE AREA AIR INTAKE

least 10 minutes Defore reszarnng.

|
|
|
|
I
|
| dirt from cylinder \M
I :
I
!
I
!
|
|

Remove dirt ana chatf from mamifoid
ports and space berween CYL blocks.

Remove scraen
and brush clecn.

* NEW ENGINE BREAK-iIN

Proper break-in wiil lead to trouble-free operation and in-
creased engine life. The factory test given to a new engine
is not surficient 0 establish the polished bearing surraces
wihich are so necessary for good performance and long en-
gine life. There is no quick way to force the establishment
of good bearing surtaces. and these can oniy be obtained
by running a new engine carefuily and under reduced

speeds and loads for a short period of time. Run the en-
@ine for 2 haif hour without loaad at low idie speed (1000 to
1200 R.P.M.). The speed shouid then be increased graduai-
ly, to engine operanng r.p.m. suiil without load, ‘or an ad-
didonal two hours. [f at ail possibie. operate the engine at
light loads for a period totaiing about eignt hours. before
maximum ioad is appiied.
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STARTING AND OPERATING INSTRUCTIONS

16_____4“’"

MODELS VH40 and VG40

MODE. V465D

1 AIR CLEANER
2 PRE-CLEANER
BREATHER CAP
ana QIL FILLER
4 CARBURETOR
5 CHOKE BUTTCN ;
&  CYUNDER NUMEERS
7
8

OIP STICX

DISTRIBUTOR :
9 EXMAUST PAUFFLER |
10 FUEL FILTER
11 FUEL PUMP !
12 FUELTANK
13 GENERATOR
14 IGNITION CCiL
15 MAGNETO
16 Ol ORAIN PLUG [
17 CILALTER |
18 ROGXER ARM COVERS
19 STARTING MOTOR
20 STARTING SCOLENQID
21 STOP SWITCH
22 VARIABLE SPEED

GQOVERNOR CONTRGL
23 VENTHOWLE
24 ANTLDIESEL VALVE

GENERAL INFORMATION

These engines are of the four cycie cype, in
wiich each of the four operanons of suc-
f100. COMPression, eXPANMOn and sxhaust
constitutas a compists sooks. This Qives
one power sxoke per cylinder for each two
revoiutions of the crankshart.

CQOOLING

Cooling is accompiisiied by a low of air cir
cuiated over the cyiinders and heads of the
sngine ffom & combinacion fan-tlywheet en-
cased in a sheet metai saroud. The air s di-
vided and directed by ducts and baifles w
insure uniform cooiing of ail pares.

NEVER OPERATE AN ENGINE WITH
ANY PART OF THE SHROUDING RE.
YIOVED «= this wiil retard air cooing.

IGNITION

The spark for ignition of the fuel mixture 11

by a high ‘snmon magnew
driven by the uming gears at crankanart
speed (modeis VH4D and VG4D).

Bactery ignition (12 voit) distribucor, is fur
nished in place of magneto on enzines
equipped with (lywneei aiternator. or as op-
tionas igrution (Std. on moaei V~463D).

ROTATION
The rotation of the cranksaast is clockwse
when viewing from the dywneei or front
end of the engine, and countsrciocxwise ro-
taton of the power taxeord or rear end of
theengine.

REV.

Fig. i, REFERENCE VIEWS

BEPORE STARTING NEW ENGINE
1. Fill tank mith Reguiar grads gasoline.

OIL BURNING engine has istter ‘O’ suf.
fixed to model designanon — use 35 mun-
imum octans ruei oul.

LP.G. BURNING engine has latter 'G’
added to modei designagon — use pro-
pans HDS.

NATURAL GAS burning engines re-
quire a B.T.U. content of at leass 1000.

ZWImmbmwith:h-mpu

grndn of enqine ot as 3

“GRADE OF OIL” chare Fill c.hmnm
the breather tudbe opening to the levet in-
dicated by the FULL m=ark on
DIPSTICK.

For run-in of new engines. use same oti
as recommended in GRADE OF OIL

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

To change oil. remove drain piug Tom
ou pan. Oil shouid be drained while en-
gine1s hot: it wiil flow more treeiy.

3. Clutch and gear reduction unit lubrica-

don differs between the various engine
modeis. All umts ocversang 1n ou are fur-
maned . with al diler, levei and dran
plugs, smrabie for any take-orf shast po-
sidon.

GRADE OF Oit
SEASON OR ! GRace .
TEMPERATURE i CF 2L
Sprng, Summer !
ar Aurumn ] SAE 10 !
*120°F 10 »a0’F |
Winter i :
~alF 1o +15F ; SAE20.20w
*15F 10 OF SAE 10W
Ssiow O°F | SAE 5W-20
Use osis clasufied as Servee MS, SCorSE |

i ]
lCmnken Caoeaty !’ YHAD | /G4D ! V4a5D |

i i
iNovenqino [3% amia% ami s on.-

1Ol ana fiiter :hanqd s4ami Sami Tanm.:

Less — odl filter J _ |
or fiiter cnange JJ‘/: am.i4'a . Sam.!

Mmodei VH4D, Fig 2 and Fg. 3:

Fill clutch and gear reducmor unus to the
Lmgnt of the ou lever piug voemung - e
same graqe oil as used In camine <ranx-
case. Add surficcent oil between cnangss to
<eep ou up to che ievel piug opemsng.

Chonge ail in cluren ana reguztion
units at least every 300 ours of
operatian.
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STARTER

FILL THRU
INSPECTXON\\
OPENING =

CiL ORAIN
PG

Fg. 2, YH4D

CIL DRAIN
PLUG e

q. 3, YH40
CLUTCH REDUCUON LUBRICATION

Modeis VG40 and V445, Fig. 4 and Fg. 3:

The ciutch in both the power taksoff and
utehi reduction unics 1s of the dry disc
:ype, theretore NO Oﬂ.nbouidbopuinw
“he cluten homt. Grease fitings are

‘Aded for periodic inbrication of bnr
inga. The HOUSING BEARING ahndd be
rTeased every 50 hours of operation. and
e THBOWOUT BEARING every day be-
‘ore staring. use Mobil Gargoyie gresse
3RB Ned, Sinciair AF-1 grease. or equai.

The PILOT BEARING is seaied and re
Juires no externai lubricagon.

The SHIFTER SHAFT shouid be iubrica-
.ed pertodicaily if external ol fittings are
Jrovided.

THE REDUCTION UNIT IS OPERATED
N OIL and the gear case oii ievei must be
nainctaned to the ol DIPSTICK mark or
PLUG opeming, which ever is appiicable.
:n ROCKXFORD units use No. 30 S.A.E.
rankcase otl. for TWIN DISC umts use

1 THROWOUT BEARING:
GREASE FTI‘TING

ol éaousmc 3EARING
INSPECTION PLATE GREASE FITTING

Fig. 4, VG40, V4450
CLUTCH LUBRICATION

REV.

ORAIN
UG

THROWOUT BEARING
GREASE ATTING

Fig. 5, VG40, V445D
CLUTCH REDUCTION LUBRICATION

high grade ransmission oil. SAE. Ne. 90
0 Na 110 viscomty. Change ail every 300
hours of service, whils unit 1s warm.

STARTING

With reference w Fig. 1: Engines enciosed
in a sheet metai house are reterred to as
Power Unita, whereas those without a
hoase are cailed Open Engines.

Power Unit side doors should aiways
be removed when cperaring.

STARTING PROCEDURE Fq.'s 6,7.8

1. Check crankesse oil level and gasoiine
suppiy. Open shucoif vaive in fuei
stranar, ’

OIL BURNING engines must be started
on gasoline and run for 2 or 3 minutes
b«on swtching to o Special insorue
are availabie for saarnng LP.G.
AMNATURALGAS burming en@anes.

2. Disengage ciucch. if firnished.

3. Primme new engine — U necessary, see
Fig. 6. Hand pruner iever at fuet pump
(avaziabie opuon), shouid be worked-
back and forth unni somner bowt is fuil
- then an additionai 5 or 10 strokes
fill carturetor bawi. [f primer does not
fanenion - turn crankshaft one com-
plete revoiudon.

Gravity feed (power units), and electnic
Start engines do not requre priming.

4. Set throctie about 1/2 apen if varisble
speed governor conmvi is furnished
With a two speed control. start in fuil
load pomition — idle astsr engine scarts.

Fig. &, FUEL PUMP PRIMER

SWITCH

VARIABLE SPEED
GOVERNQOR CONTROL

Fig, 7, VH40, VG40
CONTROL PANEL

YARIABLE SPEED

GOVERNOR CONTROL

IGNITION-STARTER !
SWITCH

Fig. 8, V445D
CONTROL PANEL

Models VH40 and VG40 only, Rg. 7

5. Pull out igniton switch, if appiicaoie
(tag reads *“TO STOP PUSH IN™.
Magneto ignition engines tless ignition
swatch), have a lever type groond swatch
on side of magneto which is aiways in
the ON or runmng posidon. except
witen depressed for stopmng.

3a. Close choke by puiling choke bucton to
extreme ous poscon.

3b. Turn engine over siowiy one or two revo-
lunons. CAUTION: Be sure that cranx
does not bind ~ apply aii to the crank
jaw and crank nut extenmon for ease ot
engagement and reiesse.

Push choke controi button in about haif-
way and then puil up ramdiy on ize
starting crank. Do not atempe 0 spin
the engfine with the starnng crank. If en-
ine does Dot start on the Arst pull up ot
the cranik, reengage the crank and re-
peat the operaton.

With electric starung motor: depress
stageer switch burion 1n pisce of nana
craniing. See Fig. 7.

Se. Aftsr engine starts, push choke bution
in as reqm:ed for smooth runming.
Choke snouid e compieteiy oven (but-
ton i), vnen engine 18 warmed yo.

Less choking is necessary in warm weather
or when enqine is warm, thag wnen co.d.
Shouid flooding occur, opem choke cuily
and cononue craniang.

Madet V445D only, Fig. 8
6. Aftar serung throtwie as per paragrapn

4.

Turn IGNTTIONSTARTING SWITCH
to "Start’ pomaon and at tae same ume
puil out cnoke button oniy swicient =5
swrt the engine.
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5a. Release choke button to oven position at-
ter engine starts, out recnoke if ic tends
to stop. EVEN A HOT ENGINE RE.
QUIRES MOMENTARY CHOKING
WHEN STARTING. When enzine
starts reiesse switch to 'RUN’ position.

[f fluoding should occur, continue cranking
with the starung motor, bus with the choke
open (chake bucton tn).

‘WARM-UP

f ail conditions are right, engine wiil start
promprly in one or two attempts. Aftsr en-
gine scares, allow it to warm up a few min-
utes before appiying load. Do not race or
gun engineto hurry WARM-UP. The prop-
er oil ilm on various surtacss of the pis-
tong, cylinders. beanngs, etc.. cannot be es-
~ax'.mshed until the oti has warmed up and

hecnme suifictently flwd. Breakan new
<AFING Per INIrucnons on page i.

TQ STOP ENGINE

Yagneto ignition (open engines) have a
lever type ground switch on the sids of the
magneto. DEPRESS AND HOLD DOWN
(,.;.\ml'. ENGINE STOPS. See Fig. 1, Ref.

Power units and bactery ignition, Fig. 7
are rurnisned wvith an igmigon swieeh, “TO
3TOP PUSH IN™.

Maodei V465D;  turm IGNTTION-START-
NG SWTTCH to OFF pomidon. See Fig. 3.

If engine has been running hard and is hot,
do not stop it abrupdy from fuil load. Re-
move the load and aillow the enqine to un
idie 11000 to 1200 RP.M). for 3 to § min-
utas. Air circnisanon from the tiywheset wiil
reduce the temperacurs of the engine much
{aster and minimize vaive warping.

MAINTENANCE
AiR CLEANERS

The air cieaner 13 an essancai accessory, fi-
‘enng the air entening the cardburetor ana
prevennng adtramve dirt om entering the
engine and wearing out vaivea and piswn
nRgs 1R 2 very sport ame.

The air cleaner must ba serviced frequent-
lv, depending on the dust conditions in
which the enmine is operated. Check hose
connecnions for iesis or breaxs and repiace
ail broken or damagea hose ciampes.

Excessive smoke or loss of power are good
indications thag the air cieaner requires at-
:angon.

CIL BATH AIR CLEANER, Fg. 9

Service daily; or twice a day if engine is
operaung 1n very dusty condinons. Once
each week: in comparagveiy ciean condi-
uons.

Remove oil cup from bottom of air cleaner
ana ciean thorougily. Add the same grade
of nil. as used in the enfine cranxcase.
e LEVEL LINE indicaced on the il cup.

Operaang the engine under dusty condi-
20ns witnout ou in the air cieaner or with
iirty oil. may wear out cyiinders. piatona.
rngs and beanngs 1n just a tew days time.

Cnce a year: or oftener if conditions are
severe, the ar cleaner snouid be removed

REV.

COUECTORTYPE
PRE-CLEANER ﬁ

Fig. 9 QIL BATH AIR CLEANER

L

=t

—-——w
f— OUST

UNLQADER

Fig. 10, DRY TYPE AIR CLEANER

from the enmne and the element, which is
not removaoie. snouid be wesned in a soi-
vent to ciean out accumuiatad dust and dire.

ORY TYPE AIR CLEANER, Fg. 10

Sarvica daily; squeeze rubber dust unioader
once Or tWICe & aay to check [or poambie ob-
scucnon. [f engine is operanng 1o very dus-
ty condicons, remove carmdge and shake
out the acrumuiated dirt (do not tap or
smke eiement — 1t may become damaged).

Wipe out dirt from inside cover and bowi.
danlr removing oaifle and dumping out

use,

Once each week: the fltenng cartridge
shouid be taken out and nnsed under 2 fan-
cet with coid water, then wasn by repeated
dippings for severai minutes m a soiunon
of lukewarm water and a mud, NON-SUDS-
ING detergent. Rinse in coid water trom
the inmde out, and ailow to dry overmight
before re-unsuailing. In coid weacher, pro-
tect siement from Ireenng unni dry.

DO NOT USE GASOLINE. XEROSENE
QR SOLVENT — DO NOT OIL ELE.

After ten wasungs or one year of service.
repiace cartndge. New carmdges are avali-
abie at vour TELEDYNE ,V'IaCONSIN
MOTOR Service Center.

PRE.CLEANER

The coilector type precieaner. mounted
the top of the air cieaner as ilustrated in
Fig. 9, removes the larger dirt ang dust par-
ticles before the air reaches the main ar
cleaner.

Clean bowi reguiariy of accumulated dust
and Co not put cil or water in gre=
deaner, this musr be kept dry.

S8REATHER CAP, Fg. 1, Ret.3

The crankcase is vennlawd thru a bresther
cap mountad ot the top of the ou Gller tude.
At every aul change. it is recommended that
thecap be cleaned by washing 11 kerosane.

DISTRIBUTCR, Fig. 1, Ref. 8

If engine is equpped with battery ignition
dismbutor:

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

Every 250 hours. appiy 3 to 5 drops of light
engine oul (10W), to tae feit 10 the top of the
cam siesve, and | or 2 drops to the dreaksr
arm mvee,

Every 250 hours, add a small amount of
high meiting point gresse o the breaxer
arm rubbing biock.

Avoid excessive lubrication. (il on the con-
tact pownts wiil cause them to ourn.

GENERATCR - Beit Oriver, Fig. 1, Ret 13

Every 30 hours of coeranon; add 3 to 3
drops of meaium enmne oii into the ot cups

_ at both ends ot the generator.

FUEL ALTER, fg. 11

[t is very important thas the fusi be fiitered
to prevent seaiment, dirt and watar from en-
termg the carpuretor and caumng troupie
or even compiete stoppage of the engine.
The gisss diter bowi snoaid be inspected
frequently, and cieaned if dirt or water are
preseat.

To rexmove sediment bowi. loceen nut beiow
bowi, swing bai t0 one side and twist bowi
as it is being removed. Clean screem and
bowt thorougniy — repua gasxac if it 18
damaged or nardened.

QIL ALTER, Fg. |, Ref. i7

A BY.PASS tvpe oil filter is furnished on
ail Modei VH4D and VG4D enqines, except
whers the use of other acceasones prevent
mounnng an ou flter.

Fig. 11, FUEL ALTER
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WIRE
/ GAUGE

%\ SET GAP
Sk

jN\ ’ft

FAg. 12

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

ADJUSTING 7=
slor -

.

ment. Since all of the arculated ou
thra the filter, 1t is very important that it be
serviced reguiariy.

The oil filtering cartridge shouid be re-

piaced arter EVERY OTHER OKI.
CHANGE. If operaung conditions are ex-
tremeiy dusty, repiace carmndge after every
od cha'nF?; Use oniy Wisconsmin micro-fine
or Full-Fio ou filter carmdges from your
Enrby Teledyne Wisconmn Moter Service

entar,

SPARK PLUGS, Fiq. 12°

[ncorrect gap, fouied or worn spark piug
elecrodes, wiil have an adverse arfect on
engine operagon. Remove spark piugs per-
iodicaily — ciean, regap or repiacs if neces.
sary.

Spark plug gap - .030inch.
Uun-wapukp(nunr.hl beginning of a

cew season. Repiscement ping must be of
the correct heat range, equai toc

Model Thread Size Moke
VH4D 18mm Champion D-16J
VG4D (Wisconan YD-6)
V465D l4mm Chmmnn N-12Y
Wisconmn YD-301

Torque spark piugs 23 to 30foot pounds for
Modeis VH4D, VG4D. and w 22 foot
poundas for Modei V466D.

STARTING MOTQCR, Fig. 1, Ref. 19

No maintenance is required other than
keeping the outmde of the starang motor
clean, and pentodic inapecnon for insecure
mounang and iocose or corroded cabile con-
necgons.
[n extreme dust and dirt conditions it sy
be necessary to occasionaily remove the
starter from the enqine and ciean the Ben-
dix by brushing with Kerosene. Oo not i
Bendix.

ADJUSTMENTS
CARBURETCR

The carburetor MAIN METERING JET is
of the tixed type and therefore no adjusc
mentis necessary.

The correct amount of throttle piate open-
ing for the proper iow 1die speed i3 ootained
by means of the THROTTLE STOP
SCREW. However, this 1a set at the factory

REV.

Fig. 13

so that no immediate adjustment is neces-
saxry. The (DLE ADJUSTMENT is for
smooth low spesd operation and this adjusc.
ment, if necessary, must he made with the
carburetor throttie lever cicsed. [niciai sec-
tingis approximately 14 curns open.

MAGNETO BREAKER PQINTS, Fig. 13

At least once each season or when ignition
park becomes weak, remove magneto end
cover. inspect ponts and check gap open-
ing. If there i1s evidence of picing or pyra-
miding and it becomes necessary to resur-
facs or repisce pointa, it wiil aiso dbe neces-
sary to readjust the gap clearance. The
BREAKER POINT GAP shouid be:

.015 inch at fuil separation.

Turn engine crankshaft over unci breaker
points are at their maxmum opening.

en the two iockacrews on bresxer piate jusc
enough s0 that piats can be moved. Placs a
0.015 inch feeier gauge between powncs. (n-
sert end of smail screw driver inwo aajust
ing siot at boctom of breaksr piats and open
or ciose the contacts by moving piats unai
a slight drag 1s feit when siiding the feeier
gauge between the points. Tighten
lockacrews and recheck pownt gap.

Before piacing end cover on frame. clean
contact surisces, coat with gasketc cement
and mount new gaskat Assemoie cover, ro-
tor and end cap.

OISTRIBUTCR (8artery ignition), Fig. 14
The breaker point gap shouid be:

.020 inch at tuil separarion.

To readjust pownt gap, turn engine over by
means of the hand crank unni the distrbo-

RUBBING

CAM

BREAKER
PQINT GAP

ADJUSTING
SCREW

utor breaker arm RUBBING BLOCK is on
a higaa point of the CAM. Loosen the sta-
donary contact LOCXSCREW siigatly and
insert a feeier gauge Decween the points. Bv
means of a screw anver, turn ADJ USTING
SCREW unal correct gap is ootaines
Tighten and recneck gap.

Points that are badly pitted or worn shouid
be repiaced.

VALYE TAPPET ADJUSTMENT
Modeis VH40, VG40, Fig, 15

With the tappews in their lowest position
(valves compietely ciosed) ana engine coid,
the ciearance detween vaive stem ana tap-
pet adjusung screw snouid be

Iniet - .008” Exhaust - .018”

The iniet vaives are to the mnside of the
cylinder block. the exnqust vaives are
towarag the ourside. Place feeier gauge bet-
ween vaive stem ana tappet screw, and
adjust ciearance by means of two ‘= incn
tappet wrenches.

Model V443D, Fig. 14

The clearance between the vaive and
rocher arm, with the tappet w1 its iowest
position (vaive compieteiy cicsed) and the
engine coid.

Iniet - 008" Exhaust - .014%

The rocker arms can be idennfied as toi-
lows: When facing toward the sideos the en-
fine. the Exngust Rocxer Arm i3 t0 the
night in the cytinder head and the inier
rockar arm to the lert.

Measure clearance between the wp of the
vaive and nose or rocxer arm with a feeler

Rg. 15, VH4D, VG40
VALVE TAPPET ADJUSTMENT

ADJUSTING SCREW

1
i
I
|
EXHAUST |
ROCXER ARM |
INLET '
ROCXER ARM |

Fig. 16, /465D
VALVE TAPPET ADJUSTMENT
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gauge as shown. By means of a ‘4 inch tap-
pet wrench, turn the aaQwusting screw ciock-
wise to decrease vaive ciearance and coun-
terciocicwise 0 increase the ciearance.

The sequence in which the tappets are ad-
justad is detarmnined by the l-J~-2 firing
order. Start by adjusdng No. | intet vaive
ciearance firse, then by just a short turn of
the crani, Neo. J inlet can be adjusted. Re-
turn to No. | cylinder and adjust the ex-
haust ciearance. then adjust the No. 3
exhaust,

The same procedure appiies to the No. 2
and No. 4 bank of cylinders. starang with
No. 4 iniec vaive. Mark each rocker arm
with chaik as adjustment is compieted. o
prevent repention.

TIMING

FIRING ORDER

The firing order of the cylinders is 1302,
and the magnew or distributor rotor turns
at ons-haif engine speed. as is the case with
conventonal ‘'(n Line' eninea.

The intervais between the firing of the cyi-
inders is 180°. No. 1| cylinder 15 the one
nearest to the flywheet in the lett bank of
cylinders, wnen viewed from the tlywhesei
end of the engine. No. 3 cylinder is ths
other cylinder 1n this bank. No. 2 cyiinder
is the one nearest w0 the flywheel in the
right bank of cyiinders and No. 4 is the
other cyiinder in this bank. The cylindars
are numbered on the head covers,

Note: When disconnecting ignition wires,
mark cap,and tag wires tor COITECT re-as-
sembiy.

TIMING CHECX, Fig. 17

The running spark gdvancs for both mag-
neto anad bacttery igmirion, i3 23°, and tm-
ing must be checked with the engins run-

ning at 2000 R.P. M. or aver.

{nsert a smail screw driver inta the No. I.
termnai tower on the disaributor cap, max:

ing contact with the 1gmuon wire r.ermmu.
Connect the red terrmnai ciip, om an auto-
mouve Timing Lignt to the meral part of the

CTRLUNE -
of #l and 3
CYL BANKS / WHITE VANE

| / /‘.
RED to~” ™

. RUNNING SPARK

| ADVANCE TIMING stg T%Elﬂ'g?

i HOLE IN SHROUD i)

: v e GROUNO
fig. 17

REV.

screw driver. Connect the other two wires
of the amung light one to the positive side
of the battery, the other to ground. Chalk
or paint the end of the ‘X" marked vane of
the dywheei, white. Then, with the engine
operating at 2000 r.p.m. or over, ailow the
flaah from the timing light to illumnats
the white vane. At the tme of the tlash the
leading edge of the vane shouid line uo
with the ranning spark advance Hhming
haiein the front face of the lywheei shroua.

Note: Timing can be checked without
removing {ywheai shroud screen (Fig. 17
shows screen removed), by illuminacng
leading edge of white vane with omung
light thru the %" diameter dole in rim face
of flywheel screen.

Timing Adjustment for either battery or
magneto igniton: Refer to the DNSTRUC.
TION and PARTS MANUAL of the specaf-
ic engine modei for adjusument proceaure.

CQLUTCH ADJUSTMENT

f the ciutch begins to siip, it shounid be read-
justad to prevent it from becomung over
beatad and damaged. First, remove inspec-
don piats to exposs the adjusang nng.
Ralease cluich by puaning snifter lever
forward (toward enginss.

VH40 Cluteh, Fg. 18

Turn engine over by means of the swarting
crani unol ciutch adjusament lock is vism-
ble thro the inspecnon opening. Loosen
adjuscment iockscrew one fuil trn. Keep
clutels from tarming by secunng the cranx-
shaft at cranking end. Then, by mesnsor a
screw driver, turn adjusting ring one nowen
at a time in a ciockwise airecnon. unal a
very firm presswrw is required when engag-
ing the clutch shifter lever, and as the
ciutch smaps into engaged pontion. Secure-
ly dghtan adjuscnant jockscrew.

YH40 CLUTCH REDUCTION, Fig. 19

The ciutek in the ciutch reduction unit is
the same as used in the power take-otf unit
and is adjustad thrn two pipe tap opemngs:
one for the adjustment iockscrsw and the
other for curmng the adjusang nng. if one
of the taps is inaccesmbie, adjustment can
be mads thru juss one opemung by rowaang
ciutch slightly arter adjuscnent lockscrew

SHIFTER LEVER ——y.
{Reiscsea Position) #
i

ADJUSTING
PLUG !
¢
/  ADJUSTMENT
ADJUSTING / LCCXSCREW
LoCx .

NOTCHES ON
ADJUSTING
RING 2

. 19, VH40
QUTCH REDUCﬂON ADJUSTMENT

is loosened. Follow adjustment oprocecures
as outlined in preceaing paragrapi.

YG4D, V465D CLUTCH ADJUSTMENT

Rockford Clutch Fig. 20:  After remowing
the inspecnon cover and disengagqing
ciutch with the shifter iever, rarn engine ov-
er by means of the band crank. unni the
clutch adjuscment locik1s vimble thru the 1n-
spection opemng in the ciuted housing. Pre-
vent take-off shart from turming by means
of a drift punchh weaged in pisce as shown.
Then, loosen the lockscrew hoiding the ad-
juscment locx in piace. [nsert 2 screwdriver
12 one of the notcnes and turn the adjusc.
ing nag, in a counter<ciockmse direction.
one notch at a ame, unni 3 very rm pres-
ure is required to engage the ciuten wath
the shifter lever. Tighten adjusang lock-
SCrew ana mount INspecnon cover.

TWIN OISC CLUTCH, fig. 21:Puil adjusung
lockpin out and insert a prece of L'167 di-
ameter wire 1nto the hoie on the side of the
lockpint to keep pin 1o outer pomaon. Turm
the adjusQug yoxe ia a ciocxwise airecton

SHIFTER LEVER

fturn dacxwisonll

SHIFTER LEVER ~___

ADJUSTMENT LOCK ,
|
|
i
s
|
i

ADJUSTING RING
hyrn counter-Clockwiser

Fig. 18, VH40
CLUTCH ADJUSTMENT

Fig. 20, VG40, V85D
RCCXFCRO CLUTCH ACLUSTMENT

|
VENDOR
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ADJUSTING
YOKE

Fig. 21, VG4D, V4450
TWIN O1SC CLUTCH ADJUSTMENT

as shown, or wedge a screw driver into the
aajusang yoke and aganat the sida of the
nspection hoie openings o keep the yoks
from turning, then turn the take-oil shart
countarciockwise to adjust yokes enough so
thag the snifter lever requires a disanct
pressure to engage. Remove wure from lock-
P and turn aajusang yoka siigicdy, to si-
low lockmn 0 snap into hois in foanng
piata.

A new ciutch gsneraily requires severai ad-
justments unal the fricton suriaces are
worn in. Do Not let a new ciutch siip, this
wiil ruin the fricnon suriaces.

FLYWHEEL ALTERNATOR
Ffig. 22 and Fg. 23

12 Voit « 10 Amp or 25 Amp Flywheei Alter
aawor, consisuny of a tlywaesd with Mag-
nede Rocor. Stator and Recafiers Reguiatwr
moduies, is opdonai equipment on modeis
VH4D and VGAD-furnished when bactery
igmicion is required. There are no brushes.
commutator or beits to contsnd with and
NO QAjUSTINENTS ATe NECESSArY.

3ince the pnywicai appesrance of both 10
amp and 25 amp aitarnator systams are
very smmiiar, they can be dxmgmh-d
from emch other by the amameter caiibra-
Sons O to 15 amps for the 10 amp arcmg
mowwmuimmzsmpm

REGULATOR
MODULE -

R

RQTOR

10 AMP - 16 GA. RED WIRE
25 AMP - 14 GA. GREEN WIRE

'CONNECT TO CHARGE SIDE CF AMMETER!

PRECAUTIONS to be exarcised in the use

of this dywheei altarnator:

1. Do notreverse battery connecnons.
This is a negatve ground systam oniy.

2 Connect booster batteries — positive W
positive and negacve to negagve,
Do not polarizs the alternacor.

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

5. Do not operate engine with bagtery dis-
conneczad from system.

3. Disconnect at least one battery lead if a

battery charger1s used.

GENERATOR — WIRING CIRCUIT, Fig, 24

The model V465D engmine s equpped
with a i2 voit-}7 amp generator in a
negatve ground electrical system. Do
not reverse poianty-damage 0 both gen-
erator and reguiator wiil occur. Eangine
will not operate wrth carourstor anu-
dissel solencid wire disconnected.

REGULATOR
- MODULE
1

(optmnet)

MQDULE 3
—
lzlyﬁcg L 'l'w‘ : ;//::‘3:: STATOR
Lji;L:: AMMETER ‘?&‘.’r‘gﬁ
; —® a

EICRE (opmanet ~ Ganms Emomens
SPASK PLUGS A
sramr
SWITOH
[oonenal)
st
N “‘n‘!’m‘“
SwItOH
(opnenae) :
osTRmUTOR i
om ’rl 1
IGNITION o] ; .

STARTING MOTOR =

Fig. 23. WIRING DIAGRAM flywheset Alternaror and Bartery ignition, Moaets VH40, YG40

@.
AmmgTeR

- a
- o o

Fig. 22, FLYWHEEL ALTERNATCR

Fig. 24, WIRING DIAGRAM Generaror and Sartery ignition, Modet V4650
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TROUBLE SHOOTING

The three prime requisites essencial to atart-

ing and maintainng saqstacwory oper-

auon of intarnai combusaon enines are

L. A properfuei mixturein the cylinder.

2. Good compression in the cylinder.

3. Good spark, properiy timed, 0 ignits
the mixture.

[f all three of these conditions do not exiss

continues to drip from  carduretor with en-
fine standing 1ale.

COMPRESSION
Cylinders dry dus w engine having been
out of use. Pour one fluid ounce of crank-
case oil through spark piug hoies.

Locse or broken swk piug. A hissing
noise wiil be heard in cranking due to es-
caping gas mixture on COmMpresaon sxoike.

Damaged cylinder hudguhtorloou
cylinder head. This wiil likewise cause

ENGINE MISSES

Spark plug gap incorrect.

Worn, leaking or ioose ignidon cabies.
Weak spark. See ‘Igruton’ test for spark.
Breaker points pitted or worn.

Wacerin gasoline.

Poor compresmion. See ‘Compression’.
Sticky vaives.

the engine cannot be s hissing noise on compression stroka. ENGINE STOPS
As a guide to locating some of the difficni. Valve stuck open.Piston rings stuck or worn. Fuel tank empcy.
fles i starung, couses are listed under the  yyjyes adjusted with insuificient clearancs.  Waper dirt or qum in gasoii

three main headings of:
Fuei Mixture, Compresaion. and Ignition.
FUEL MIXTURE
No fuei in tank or fuei vaive ciosed.
Plugged vent hole in fuei tanic cap.
Fuel line clogged.
Fuei pump diaphragm worn or punctured.

Ant-diesel solenoid vaive st carburetor in-
oparanve (modei V463D).
Check for dheonn-cud. loose or broken

Ca.rbuxuor not choked surficiently, espec-
iaily 1f engane 18 coid.

Water, dirt, or gum 1n gasoline interfering
with tree tiow of fuei to carpuretor.

Poor grade, stale or out-oi-season gasoiine.
Carburetor flooded. caused by too much
choiang especiaily if engine 1a hot.

Carburetor float needle vaive scuck open.
This condition would be indicated if fuei

IGNITION

Test for spark by removing spark piugs
and observe sparx at piug gap whiie turn-
ing enqine over. No spark or weak spark
may be astributad to the following:

Ignition wires loose or disconnected ac mag-
neto, spark piug, disaibutor or coil

Broken or frayed ignition wures.
Spark plug insuiacor broken.
Soark piugs wet or dirry.

Spark plug gap wncorrect.
Condensanon on spark piug elecrodes.
Breaker point gap incorrect.
Breaier points pittad or fused.
Breakasr arm sticking,
Condenser ieaking or grounded.
Spark timing wrong.

Weak battery. Fauity ignition coil.

Gasoline vaporized in fusl lines, due to ex-
cessive heat around engine ( Vapar Lock).
Ses ‘Stopping Engine .

Vapor lock in fuel lines due to using wintsr
gas (too voiaale) in hot weather,

Air vent hole in fuei tank cap piugged.
Ignicon troubles. See ‘[grudon'.

QVERHEATING

Crankcsse od supply iow.

[gnition orang wrong.

Low gradeof gasoline.

Enginsoveriosded.

Part of air shroud removed from engine.
Dirt between cooiing fina.

[ntaks or rotanng screen clogged with dire.
Rastricted exhause,

ENGINE MAINTENANCE SCHEDULE

Page
Ret.

Doiby-o‘:vm.t 100 hrs.l 250 hnLr 500 l'u‘-'x.y

CHECX OIL LEVEL. Add to fuil mark - Oa not overiiil. 2

I

dry ei - Mai

CHECK AIR C'LEANER. Shoke out accumuiated dirt from 4
in oil level in cil barh type cieaner.

CLEAN AIR INTAKE SCREENM. Clean caoiing fins if necassary.

GREASE CLUTCH THROWOQUT BEARING (VG40, V445D).

CHANGE CRANKCASE OIL

CLEAN AIR ALTER ELEMENT. ORY Element and OlL Sath types.

CLEAN CRANKCASE BREATHER CAP.

GREASE CLUTCH HQUSING BEARING (VG4D, V445D).

REPLACE QIL FILTER.

in cdverse conaitions repiace svery oi chonge.

LUBRICATE DISTRIBUTCR SHAFT.

CHECK COMPRESSICN . Pressure shouid not vary mere than 10 p.s.i. cetween
cytinders. Remove head - dean out carben deoesits. Reseat vaives if necassary.

INSPECT SPARK PLUGS and BREAKER POINTS.
Repiace if necessary and regap to speatication.

" INSPECT FUEL FILTER. Clean filter screen ang glass bowi.
LUBRICATE DISTRIBUTCR CAM and breaker arm pivor.

+ INSPECT CCCUNG SYSTEM. Remove snrouging and scrape oif Pl
<irt from oerween fins, around cynncers ana from snrouging. [

NSPECT STARTING MOTOR. Check for icose mounnng and cooie connecnons. 5 |
© CHANGE OlL IN CLUTCH ana REDUCTION GEAR HOUSINGS. I I !
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Repair Information

Model 70422 and 70423
Pressure, Pressure-Flow Compensated Piston Pump




Mark TITLE VENDOR CHAPTER VENDOR
QT .
MOOEL SECT.
Industries 100C 6x4 3
NOTES P/N 21638 PAGE 2
PARTS LIST
ltem  Description Quantity
Na.
1 Retaining ring 1 29  Rotating kit assembly 1
2 Shaft seat 1 30 Control piston 1
3  Washer 1 31 Gasket 1
4  Retaining ring 2 32 Roll pin 2
5 Thrust washer 2 33  Backptate assembiy 1
6§  Thrust bearing 1 34 Cap screw 4
7  Key 1 35  Gasket, compensator 1
8  Drive shaft 1 36 O«ing, 1/16 x 1/4 1.D. 1
9 Housing assemoly 1 37 Compensator assy., pressure-flow 1
10 Needle beanng 2 38  Allen head cap screw 4
11 Inner race 2 39 Compensator assembly, pressure 1
12 Q-fing, 3/32 x 1-7/16 I.D. 2 40 Plug 4
13 Trunnion cover 2 41 Oing, 1/16 x 19/64 1.D. 4
14  Retaining ring 2 42 Compensator housing, pressure-flow 1
15 Camplate comtrol spnng 1 43  Spooal, prassure compensator 1
16  Spring collar 1 44  Spring pivot cap 1
17  Pivot button 1 45  Spring, pressure comoensator 1
18  Roll pin 1 48  O-ring, 3/32 x 9/16 1.D. 1
19  Campiate 1 47  Spring follower, pressure 1
20 Piston assembly 9 48 O4ing, 3/32 x 7/8 1.D. 1
21  Spider 1 49  Adjustment cap, pressure 1
22  Spider pivot 1 50  Spool, flow compensator 1
23 Piston block 1 51 Spring pivot 1
24  Pin keeper 1 52 Spring, flow compensator 1
25 Pin 3 53 O«ing, 1/16 x 7/32 1.D. 1
26 Washer 2 54  Spring follower, flow 1
27  Spring 1 55 Oing, 5/64 x 15/32 I.D. 1 1
28 Retaining ring 1 56 Adjustment cap. flow 1 |
57 Compensator housing, pressure 1 !

REV.

Toois Required For Disassembly And Bussembly

- 3/16 Allen wrench

9/16 Socket

1-1/8 Open end wrench
11/16 QOpen end wrench

- Q-ring pick

- Plastic or wooden mailet

- Imemal and External Retaining Pliers (Straignt, .070° tip)
- 3/8 1.D. x 1-1/8 Q.D. Fat wasther (2 ea)

- 3/8 x 3-1/4 N.C. Cap screw (1 ea.)

- 3/8 N.C. Nut

- Screw driver (1/4 in. blade)
- Torque wrench (40 Ib-ft (54 N-m} capacity)
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REPAIR INFORMATION - Model 70422 and 70423

Cleanliness is exiremely important when repairing
these pumps. Work in a clean area. Before
disconnecting the lines clean port area of pump.
Disconnect hydraulic fines and remove pump assembly
from vehicie and piug ports. Thoroughly cisan the
outside of pump. After cieaning, remave port plugs
ang drain ail.

DISASSEMBLY

ATTENTION: Removal of the adjusting screw covers
from cap may void the warranty on this assemoly.

1 Clamp the end of the drive shaft in a protected
jaw vise with the body of the pump up and remove
the four allen head screws (38) hoiding compensator
(3D.

2 Remove the compensator assembly (37 or 39), o~
ring (36), and gasket (35).

3 Remove the four cap screws (34) from the
backplate of the pump.

4 Place a screw driver in siots provided between
housing and locosen backplate. Remove backptate (33)
and gasket (31) from housing.

5 Remove the controt piston (30) remaining on the
backpiata or in housing. Also remove piug (40) from

backpiata (33).

6 To remaove rotating assembly (29) from housing,
remove pump {rom visa and slide rotating assembiy oft
shaft. Caution: pistons may not come owt with piston
block.

7 Remove pistons (20), spider (21), and spider pivot
(22) from piston block (23).

8 The piston block assembiy (23) need not be
disassembled untess the internal pins (25) or spring
(27) are damaged.

CAUTION: Use the following procedure if the spning is
to be removed from the piston block. The spring (27)
is highly compressed and the snap ring (28) shouid
not be removed without compressing the spring (27).

The following parts will be needed to disassemble the
piston biocik:

2 ea. 3/8 1.D. x 1-1/8 Q.D. flat washer,

1 ea 3/8 x 3-1/4 N.C. cap screw, and

1 ea. 3/8 N.C. nut.

Place one of the flat washers over the 3/8 x 3-1/4 cap
screw and piace this througn the center of the pision
block (23). Place the other washer over the cap screw
and let it rest on the three pins. Screw the nut on and
compress the spring inside the piston block. Use a
pair of snap nng pliers and remove the internal snap
ring (28). Rernove the boit and the two washers (26),
three pins (25), and the intemal pin keeper (24).

9 To free shaft seal and shaft. remove retaining
fing (1).

10 Remove shaft (8) from housing (9) by tapping
baciptate end of shaft with a wooden or plasuc mallet.

11 Remave shaft seal (2), washer (3), the wo
retaining rings (4), the two thrust wasners (5), and
bearmg (6) from shaft.

12 To remove the campiate (19) from the housing,
remove the two internal retaining nngs (14) from the
sides of the housing. Remove the two covers (13), the
two o-fings (12), the two inner races (11), and the
bearings (10). The campiate can now be moved over
to one side and removed. The two campiata pivot
bearings are a loose siip fit into the housing. 0o not
be concemed i they are not tignt

13 Remove the spring collar (16) and spring (15}. Do
not remove the button (17) and roll pin (18) uniess
they are wormn or loose.

14 The pressure-fliow compensator assemoly (37} may
be disassambled for cteaning and inspection.

ATTENTION: Removal of the adjusting screw covers
from cap may vod the warranty on this assembly.

15 Remove pressure adijustment cap (49) from
compensator housing (37). Pressure spring follower
(47) will remain in cap (49), pull follower from cap.

16 Remove flow adjustment cap (S6) from
compensator housing (37). Flow spnng follower (54)
wil remain in cap (56). Pull follower from cap. :

17 Remove springs (45 and 52} and spnng pivots (44
and 51) from compensator housing.

18 Remove plugs (40), pressure compensator spool
(43), and flow compensator spooi (50) from
compensator housing (37).




TITLE VENDOR CHAPTER VENDO
Mark .MODEl 1 .
Industries goc exd FL__ 5

NOTES P/N 21638 PAGE 4

REV.

18 The shaft seal. all o-rings, and all gaskets shoula
be removed and replaced with new items upon
reassembiy.

INSPECT PARTS FOR WEAR

1 Inspect the flat surface of the backplate (33), the
finish on the piston block side shouid be smooth and
free of grooves. The piston guide snouid be tight in
the backpiate. The needie bearing in the backpiate
shouid be free of excessive play and remain in the
beanng cage. If the backplate has any of the wear
characteristics outlined above. replace compiete
backplate assembly.

2 Inspect the piston block (23). The surface that
contacts the backptate snouid be smootn ang free of
groaves.

3 The pistons (20) should move freely in the piston
block bore. if they stick in the bore, examine the bore
for scoring or contamination.

4 Examine the O.D. of the piston (20) for finish
condition. They shouid not show wear or deep
scratches. The shoes shouid be a snug fit on the bail
end of the piston. The flat surface of the shoes shouid
be flat, and smootn. Do not iap piston shoes.

5 Examine the spider (21). It shouid be fiat, no
cracks, and no signs of wear in the pivot area.

6 Examine the pivot (22). It should be smooth ang:
show no signs of wear.

7 |nspect the campiate (19) for the condition of
finish of the polished shoe surface. it snould show no
signs of scorng.

8 Inspect shaft (8) for wear in bearing and spline
areas.

9 Inspect thrust bearing (6) and thrust washers (S}
for wear.

10 Inspect the needie bearing in the housing
assemply (9). If the needles are free of excessive play
ang remain in the bearing cage. there is no need to
replace the housing.

11 Inspect the compensator springs (45 and S2) for
breakage or weakness.

12 Inspect the spoocis (43 and 50) for sconng.

13 It is not necessary !0 inspect the o-fings, retaining
nngs, gaskets, or shaft seat as they snould be
repiaced as new items and are inciuded in the seal
repaw kit available for this assembly.

REASSEMBLY

1 Clean all pants in suitabie soivent; lubricate ail
critical moving parts before reassemotly.

2 Install camplate control spring (15) and spring
coltar (16) in housing (9).

3 Insert camptate (19) into housing (9). Insert needle
bearings (10) and bearing inner race (11) gver the
camplate arms and siide into housing (9). The
numbered end of the bearing should face outward and
the chamtered |.D. of the race shouid face inwarag.

4 Install new o-ring (12) around O.D. of camplate
pivat bearing (10). !nstall trunnion covers (13) and
secure with retaining nngs (14).

S Install retaining ring (4) on shaift (8). Install thrust
washer (5), thrust bearing (6), and second thrust
washer (5). Secure with second retaining ring (4).

6 Install shaft (8) in housing (3) and install washer
(3), shait seal (2), ang retain with retaining ring (1).
Make sure retaining ring is seated in the groove.

7 It piston block assembly was disassembled,
compress the pin keeper (24), and install in the spline
area af piston block. Instail the three pins (25) with the
head end to the inside of the block and instad in the
specii grooves of the piston block spline.

8 Instaill the washer (26), spring (27), ana second
wasner (26) in the piston block. Use the two 3/8 L.D.
washers and the 3/8 x 3-1/4 c3p sCrew !0 comoress
the spnng and retain with retaining ring (28). Remove
the 3/8 x 3-1/4 cap screw and the fwo washer.

9 Install the pivot (22), soider (21), and piston
assemblies (20) in the piston block. Install this
assembly in the housing assembly, the piston shoes
must be in comact with the campiate. Be sure all the
parts are in thewr proper position.

10 Clamp this assembly in a protected jaw vise with
the open end of the housing (9) up.

11 Install new gasket (31).

12 install control pisten (3Q). and plug (40) with new
o-fing onto backpiate. Note roff pin (32) locauons.
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13 Install backpiate (33) and retain with cap screws
(34). Torque 1o 27 to 31 Ib-#t (37 to 42 N-mj.

14 Placa new o-ring (41) on plug (40). Instalt ptug
assembly (40).flow compensator spoot (50), spnng
pivot (51), spring (52). flow spnng follower (54) w~ith
negw o-nng (53), and flow adjustment cap (56) with
new o-fing (55) into compensator housing (42). Torque
plug (40) 6 to 8 lb-it {8 to 11 N-m| and torgue flow
adjustment cap (56) 10 to 12 ib-it (14 to 16 N-m|.

1§ Place new o-ring (41) on plug (40). Instail plug
assembly (40), pressure compensator spool (43),
sprng pivot (44), spring (45), pressure spring tollower
(47) with new o-ring (46), and pressure adjustment cap
(49) with new o-ring (48) into compensator housing
(42). Torque piug (40) 6 to 8 Ib-it [8 to 10 N-mj ang
torque pressure adjustment cap (49) 35 to 40 ib-it {47
1o 54 N-mj.

16 Install new gasket (35) and new o-ring (36}, then
instali compensator assembly (37 aor 39),and retain with
four allen head cap screws (38) and torgue to 10 to
12 lb-it (14 t0 16 N-m|.

17 Plug ports to presaerve cleanfiness until instaitation
on vehicie. (Refer to start up procegures.)

EACH ORDER MUST INCLUDE

THE FOLLOWING INFORMATION

1. Product Number 4. Part Number

2. Date Cods S. Quantity of Parts
3. Part Name

|dentification Numbers

Engineering change code
Last number of year buiit j—l

Week of year 0 thru 52

'-— Testers initiais

l I -

od l
00 00 00 =Seral Code

Example of numbers
on flange

70422 - RBT =Assemobly Number

L]

Identifies type of product —1
704 = Variable drive piston
pump in the 2 cu. in.
displacement range.

Identifies Specific Confiquration
and Displacement

LL Nt appécatie

Rotati
R = Righthand, L =iefthand

22 = 2.32 Compensated Piston Pump (plain backpiate)

REV.

23 = 277 Compensated Piston Pump (plain backpiate)
52 = 232 Compensated Piston Pump (tandem backpiate)
53 = 277 Compensated Piston Pump (tandem backpiate}
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Stant-Up Procedure

When initially starting a repuilt load sensing system, it
is extremely impornant that the stan-up procegure be
followed. It prevents the chance of damaging e
pump which might occur if the system was not
properny purged with oil before start-up.

1 After the pump has been propery instatled onto
the machine and all hydraulic connections have been
magde, check all fittings to make sure that they are
tight.

2 Fill the pump housing at least 1/2 full with system
ail that has been filtereg through a 10 micron filter.

3 Fill the reservoir with an approved oil that has
been filtered through a 10 micron fiter. Leave the filler
cap lcose as a means ot air that is trapped in the

system.

4 Note on gasoiine or LP. engines: remove the coi
wirg and tumn the engine over for 15 seconds. Diesel
engines: shut off the fuel flow to the injectors and tumn
the engine over for 1S sacends. This procedura
enables the pump to pick-up the od before start-up. At
this time disconnect tha sensor line from the pump
compensator and pull one of the vaive spools whie
the engine is being turned over. This ailows oil to flow
througn the sensor line, thus, removing any air in the
sensor fine. Reconnect the sensor line after a steady
flow of qil is coming from the fine.

S Repiace the coil wire or retum the fuel flow to the
injectars and start the engine. Aun at low idle speed
far cne minute. The pump should immediately pick up
oif and go into low pressure standby. If there is no
indication of fill in 30 seconds. stop engine and
determine the causa.

6 After the pump has stabilized in low pressure
standby. operate the control valve and steering, if the
system is equipped with one, 10 purge the system of
air and to fill the cylinders with od. Continue operating
the sysiem siowlty with no ioad untdl it responas fully.

7 Check fluid level at the reservoir and refill if
necessary to the proper leve! at the reservowr and refil
if necessary 10 the proper level with an approved
fitered oil.

8 Check all line connecuons lor ieaks lighten if
necessary.

9 The machine is now ready to be put into
operation.

10 Short hour fiter changes are recommended for the
first two changes after placing the machine back into
operation. The first filter would be changeg in 3-5
hours and the second at approximately 50 hours.
Routine scheduleg fiter changes are recommended for
maximum life of hydraulic system.
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REPAIR INFORMATION
PRESSURE OR PRESSURE-FLOW
COMPENSATED PISTON PUMP
MODEL 70422 AND 70423

NO. 7-609

3 Hydrauiic systam overnesting.

4 System not deveiocping sdequate A Excessve intemal leakage.

5 System not developing adequate A Excsssive imemal isakage.

fiow. B Siher COMpDENSAIDr spPoot Stuck ooen.

REV.

A Refer v <.
B QCisazsembie compensamy, iNSDECT {Or STUCK
spoot, cisan or SAOr

C Cisassembdie comoensator, :NSDeCt 10 weak
Of DroMan SpNNG. Repiace sONNG if necsssary.
D Check signai line connecoons, cnecx for
line oBsIrUCHON, lin® AAMAage and line size
ang length,

D Refer 19 1-2.3-b.1¢.
C Aster t0 4-q.
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MINIPAK DISASSEMBLY/ASSEMBLY INSTRUCTIONS

DISASSEMBLY: (See Figure)

NOTE: Before attempting to disassemble this or any other
hydraulic compconent, prepare a CLEAN work area.

5.
CAUTION:

6.

7.

Remove coil nut (1) and slide coil (3) off tube (4).

Remove nuts (18), mounting bracket (17) and washer (16)

from the inlet end of the valve bank.

Remove inlet (15), attachments (20) as necessary, and
O-Rings.

Remove valve sections (14), one at a time, removing '
O-Rings (12) or (13) between each section. Remove only i
those sections to be repaired or replaced.

Use a 1 1/4" wrench to loosen tubes (4) from body.

Use proper tools to avoid damaging tube sub-assembly.
Remove tube sub-assembly by hand. Spring (8) and spring

retainer (9) may fall from valve bedy.
Slide pin, plug, and plunger out of tube.

NOTE: Pin, plug, and plunger are a matched set. Do NOT mix
parts.

8.

9.

10.
11.

CAUTION:

12.

REV.

Use a small punch to gently push manual override pin into
tube until it is free and falls out.

If valve has manual override option "JJ", use a
screwdriver inside the tube to hold pin (5) frem turning
while removing the palm button.

Repeat steps 5 through 8 to remove tubes on the opposite
side of the valve.

Gently slide spool (14) from valve body. Make a note of
its position in the valve body. Spool cannot be turned
around. It must slide into the body in the same position
it came out.

BODY AND SPOOL ARE A MATCHED SET. If either one is
damaged, BOTH must be replaced.

Wash all parts in cleaning solvent and dry with air gun.

Be sure to remove all traces of solvent.
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ASSEMBLY:

NOTE:
1.

2.

10.

1l.

12.

Before re-assembly, discard all used O-Rings.

All parts should be individually inspected to verify they
are free from wear, burrs, nicks, scratches or any other
defect that could cause poor performance.

Lubricate all system parts and O-Rings with clean system
oil before assembly.

Lubricate spool (14) and valve body and carefully slide
spocl into body, making sure it is in the same position
as when it was removed. Spool should slide freely in
plug.

Install O0-Ring (7) on manual override pin. Lubricate
inside of tube where pin is installed. Carefully push
pin into place. Install O-ring (6) on tube. Install
plunger, plug and pin. Make sure that these parts are
lubricated with oil. Pin should slide freely in plug.
Place spring retainer (9) onto spool with prongs towards
spool. Place spring (8) over retainer and install tube
subassembly into valve body by hand.

Repeat steps 4 and 5 for the opposite side of the valve.
For single solenoid sections, place O-ring (6) on plug
(10), retainer (9) on spool with prongs towards spool and
spring (8) over retainer. Tighten plug and/or tube
subassembly to 100 in./lbs.

Install one nut (18) on each tie rod (19). Place two tie
rods through the mounting bracket (17). Place one flat
washer (16) on the third tie rod. Place ocutlet section
(11) over the tie rods. An aid in banking sections is to
place the mounting bracket in a vice or on the edge of a
flat surface with the tie rods in a vertical positions.
Place five O-rings (24). Install a valve section over
the tie rods. Place the O-rings (12) on this section.
Replace remaining sections as above.

Install inlet section (15). Place mounting bracket (17)
over lower tie rods and install two nuts (18). Place a
flat washer (16) over top tie rod only.

Torque tie rods in three steps of 50 in./lbs., 90

in/lbs. and finally 115 in./lbs.

THIS IS VERY IMPORTANT! OVERTORQUEING WILL CAUSE BORE
DISTORTION & MAY CAUSE SPOOL BINDING OR INCREASED
LEAKAGE.

In order to set the relief, if installed, the complete
valve must be placed on a test stand capable of flow from
1 to 5 GPM. Remove the cap over the adjustment screw and
loosen the lock nut (see below). Set incoming pressure
on test stand to desired valve setting and adjust screw
in to increase relief setting or cut to decrease relief
setting. Setting is correct when .25 GPM flows out of
valve at desired pressure.

If painting is required make sure all ports are plugged
and electrical connections are masked.
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Parts List
ltem Description ltem Description Item Description
1. Nut 9. Spring retainer 18. Nut
2. Namepiate 10.  Plug 19. Tie rod
3.  Solenoid coil 11.  Qutlet section 20. Attachment
4 Tube S/A (standard) 12. Q-ring (5) (optionat)
5 Tube S/A (palm 13. Closed center piug 21. Boit
button) 14, Body & spooi 22. Washer
8. O-ring 15.  Iniet section 23. Q-ring
7. Q-ring ( 16.  Wasner 24, O-ring (5)

REV.
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nme VENDOR CHAPTER VENDOR
MODEL 100C 6X4 SECT. 2
NOTES B/N 81372 PAGE 2

I. THEORY OF OPERATION

In reference to Fig. I, £luid entering Port E2 under
pressure will bear on piston (4) and force piston sleeve
{3} upwards. The left-handed spline of piston sleeve (3)
will combine with the right-handed spline of shaft (2)
and cause rapid CW rotation of shaft and flance (2) (look~
ing down). Fluid entering Port El will reverse this rota-
tion.

Displacement and torque are identical for CW and CCW
rotation.

Shaft (2A) is integral with shaft Ilange (2B) and bhear-

ing tube (2C). The shaft is supported radially by the large

upper radial bearing (19) and the lower radial bearing (18).

Axially, the shaft is separated from the housing by upper
and lower thrust rings (20). End cap (S) is adjusted for
axial clearance and locked in position by cap screw (7).
II. HYDRAULIC LINE ATTACHMENT

Ports El and E2 are provided with either NPT or SAE
threads. The hydraulic lines from the control valve to
the actuator should be as short as possible. If the lines
are too long, the actuator cycles the fluid back and forth,
not allowing sufficient £luid to reach the.continuous flow

circuit for filtering.
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I - FLANGEC

MQUNTED HELAC 2IVOT ACTUATOR
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ZZ. DISASSEMBLY AND INSPECTION
Place cn clean worik bench with room to nlace the in-

ternal parts as thev are removed. Remove all hvdraulic

£ittings. Loosen cap screws (7i and unscrew locknut (6)
and end cap (5). The shaft is now free to slide up and out
of engagement with the piston sleeve (3). Note the orienta-
tion (see Fig. II) between the spline teeth, as this will
greatly simplify actuator timing upon reassembly.

After removing the shaft, the piston sleeve and the
piston assembly can now be moved down and out of the
housing. Remove all seals and wear strips from their
grooves, except static piston seals (9) and (11). These
seals generally do not require replacement. Clean all
parts thoroughly and inspect for wear. A small amount
of wear in the spline teeth will have little effect on
the actuator strength. New spline ;ecs are manufaétured
with a backlash of about .005 per mating set. After long
service, a backlash of about .015 per set may still be
acceptable in most cases, depending on the required accuracy
of the application.

Item (1) is the integral housing and ring. Check
the ring gear for wear and weld camage to the pins. In-
spect the cylinder bore for wear and scratches. The
surface finish should be 32 RMS or better, renone if

negessary. The radial bearing (18) and (19) and the

piston wear strip (17) should have maximum radial clearance of

REV.
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IZI. DISASSEMBLY AND INSPECTION (CONT'D)

.006. A clearance in excess of .008 calls for replace-

ment of the bearings. Rcugh ané grooved shaft journals

require shaft replacement.

MATCHED TIMING
MARKS ON SHAFT
AND PISTGN SLEEVFE

MATCHED TIMING
MARKS ON PISTON
SLEEVE AND
RING GEAR

FiG. [

REV.
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IV. ASSEZIMBLY AND TESTING

Wash all parts thoroughly in cleaning solvent and |
blow dry. Coat all sealing and working surfaces with I
a good grade hydraulic oil. Install seals in piston
sleeve, piston and end caps. The lips of exclusion
seals (16) face outward, and the lips of high pres-
sure seals (15) face inwards.

Place the actuator in a vertical position, in-
stall the piston sleeve (3) in timed relation to the
housing, applying firm pressure as the new seals and
-wear strip enter the housing and become compressed by
the housing chamber. (CAUTION: Do not cock the sleeve
too much any one way, for it will mar the cylinder bore).
The timing marks (small punch marks on the face of each
gear), must be lined up for proper.shaft orientation.
(Fig. II).

Thrust rings (20) are coated with good grease
before sliding on the shaft and end cap. The shaft is
installed by again aligning the proper punched timing
marks (Fig. II). Temporary taping (masking tape works
well) of threaded portion of shaft will help installation
past the shaft seals. Apply antiseize to threaded and
surrounding areas of end caps. Also depending on the
size of the actuator (some 60K's& up), the end cap may
need to be installed with the actuator in a vertical

Dosition.
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Exd cap (3) is torque to 40-80 ft-1b depending on
the actuator size, such that the actuator begins ro-
tation at approximately 100 PSI pressure. The torgue
£lange cannot be rotated by hand. The combined back-
drive efficiency and friction prevent manual rotation.
If the end cap is torqued toco high, the actuator may take
as much as 300 PSI to rotate. If end cap is not toraued
high enough, shaft axial motion in excess of .015 will
occur and damage the ring gear, piston, sleeve and/or
shaft can rasult. The end cap must be secured against
the shaft by tightening cap screws (7). Apply hvdraulic
pressure and check for shaft axial motion.

To test for leakage, pressurize port E2 to 3000 PSI.

No oil should seep from port El or from arcund end cap (5).

Repeat test for pressurizing scort El and check for leakage

out of port E2 and around shaft f£lange (2B).

Note: End cap torque should be checked at least
every $00 hours or once a year. If end play is observed,
(the torgue flange moving out of the housing), tighten

end cap.
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Workshop Information

Fitting Vaive Springs
él%mmwmsammn(ng.

FL 912 (Direct injection)

When fitting 3 new piston. make sura that the
stamped-in arrow ponts 10 the exhaust-air
side of the engune (Fig. 68).

FL 912 W (Two-stage Combustion)

When fitting & new piston. make sure that the
stamped-in arrow ponts {0 the exhaust-air
side of the angmne (Fig. 69).

REV.
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FOREWORD ENGINE SERIAL NUMBER 1
This manual has been prepared to provide the necessary NAMES OF PARTS 1
information for the operation, inspection and maiats- HANDUING OF VARIOUS DEVICES s
mance of the Nissan Diesel engine.
We soongly recommend that you read this manual OPERATION 7

REV.

throughly and familiarize yourseif with the informadion
and procedures contained herein, Oaly in this way is it
possible to ensure proper operation and maintenance,
with 1 minimum of difficuity and with the utmost
safety.

This manual is based upon information which is applica-
ble to the standard engine. Shouid you have any prob-
lem undersanding the information, piease conct the
nearest Nissan Diesel Service Station for assistanca.

Metric units are used as the unit of measure throughout
this manual, When coaversion to the corresponding U.S.
system is necessary, use the following table:

MM . ieeieiiecencacncoonoas 00394 in.
IM tienececenccenncconveanas 32808 ft.
1M oiiiiieennnnnn tesesans 06214 mile
1R =32+3700

TKE evoeeevinntacnncnnnnacona 22051
TP . ittt inenennncenaans 022 Imp. gal.
D I 17 0264 US. g@al.
TR . ciiiiiecneennceansaanns 1.3 1b. fe.
Thglem® ... iiiiiiiiiiiinan. 14223 psl
lkmMh......... ctemeneases .e. 06214 mph,

© 1983 NISSAN DIESEL MQTOR COQ, LTD.

HANDLING UNDER SPECIAL CONDITIONS e 10

PRELIMINARY INSPECTION 14,
INSPECTION AND MAINTENANCE 16
TROUBLE-SHOOTING 26

TABLE OF PERIODIC INSPELTION ITEMS v 30

RECOMMENDEDR LUBRICANTS, FUEL AND
ANTI-FREEZE 33 7

SYSTEM DIAGRAMS 36 w

Nissan Diesel reserves the right 1o make changes for impro-
vement at 20y time without adtice,

Accordingly, some of the desariptions conQined in this
manual may not be applicable to your particular vehide.

Automotive Use . ....... Automotive engine,
$D22, $D2S, SD33, SD33T

industrial Uss ......... Engines for construction ma-
chinery, and engines as generai
power units,
SD16, SD22, SD2S, SD33

issued: June 1983 8306161-56-1,000-S(M}
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ENGINE SERIAL

NUM BER

The engine seriai number given to each

FORMAT OF ENGINE SERIAL

engine indicates the type of engine and NUMBER
its manufactured sequence. When otder- ¢p16 — XXXXXX
ing parts at the Service Station or asking  ¢p27 — XXXXXX
for repair, this engine serial number  ¢p2s - XXXXXX
shouid aiso be given to ensure smooth  §p33 - XXXXXX
and quick service. SD33 ~ XXXXXXT
LOCATION GF ENGINE SERIAL l—mmt— Engine serial
NUMBER number
Engine model
SD16,5022, 25 designation
Nomeen ENGINE NAME PLATE
LOCATION
i
Ne

SD33IT)

ENGINE NUMBER LOCATION

EEA003

@ Serial

NISSAN
DIESEL

NAMES OF
PARTS

REV.

EEA-Q08

The engine name piate is attached to the
rocker cover, and the engine serial num-
ber, engine modef and engine perform-
ance data are stamped on the plate,

MODEL SD16 ENGINE
1 : -p)
3 -
HE—] s
3 < o %
s . gadlRs i @
O— L —®
o A | R
== °
, wemv—
. AK-001E
Right-hand side view
1 Rocker cover 8 1 Fuel injection pump
2 | Injection nozzie 7 | Fesd pump
3 | Giow piug 8 | Qil level gauge
4 | Oil filter 9 | Oilpan
S | Orain plug
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Front side view Leaft-hand side view
10 1 Qil filler 14 | Air cleaner 18 | Front engine lifter 23 | Rear engine iifter
11 | Fuel fiiter 15 | Water outiet 18 | Air intake manifoid 24 | Exhaust manifoid
12 | V-beit 18 | Fan puiley 20 | Water pump 25 | Air breather
13 | Crank puiley 17 | Generator puiley 21 | Generator 26 { Flywneet housing
22 | Cooling fan 27 | Starting motor
MODEL SD22 and 25 ENGINE
- "
‘ r‘ = “‘_'i
I 'lﬁi-f ra- T
oy
o e
o @
AK-004E
Right-hand side view Front side view
1 | Rocker cover 7| Orain piug 13 | Front engine lifter 17 | Oit filler
2 | Injection nozzie 8 | Priming pump 14 | Fuel filter 18 | Thermostat housing
3 | Glowolug 9 | Fuel injection pump 15 | Fan puiley 19 | Generator pulley
4 | Ol cooier 10 | Feed pump 168 | Crank pulley 20 | V-beit
S | Oil filter 11 | Governor
6 | Oil tevet gauge 12| Oil pan
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2! 25, ;
2 O] : g 27, ’
|
OE ; !
P { .\T
g H—®
g
AK.Q08E
Left-hand side view
21 | Air intske manifold 28 | Air cleaner
22 | Exhaust manifoid 27 | Rear engine lifter
23 | Water pump 28 | Air breather pipe
24 | Generator 29 | Flywheet housing
25 | Cooting fan 30 | Starting motor
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MODEL 5D33 ENGINE

EEB.013

(AR
9

Bi=—

———

EEB.O14

REV.

Right-hand side view Front side view
1 | Rocker cover 8 | Qil filler 15 | Fuet filter 20 | Thermostat housing
2 | 'njection nozzie 9 | Front engine lifter 18 | Fan pulley 21 | Generator puiiey
3 Glow plug 10 | Fusl injection pump 17 | Hour meter driver 22 | V-beit
4 | Oil cooter 11 | Priming pump 18 | Crank puliley 23 | Water drain hose
5 | Oil tevel gauge 12 | Feed pump 19 | A cloaner
8 | Oil filter 13 | Governor
7 | Drainohsg 14 | Oil pan

24

26
27
28

Coaling fan
Exhaust manifoxd
Water pump
Generator

Rear engine litter

Air intake manifold
Air breather pDipe
Flywheei housing
Starting motor
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Meters and Gauges (Reference)

0IL PRESSURE GAUGE WATER TEMPERATURE GAUGE

HANDLING CF
YARIOUS
DEVICES

EEC002 €EC003

The needle pointer indicates the pres- The needle pointer indicates the tem-
sure of engine lubricating oil, Normal perature of engine cooling water. Nor- ;
pressure during engine operation is 2.0 mal temperature during normal engine

to 5.0 kgfem2, ) operation is around 80°C.

Meters and gauges (Referencs) e 5 ¢

Switches and controis (Reference) e § .

Alarm devices (Referents) mmmemmmemes § 1 !
i
]
i

HOUR METER AND ENGINE FUEL GAUGE AMMETER

TACHOMETER

EEC.017 EECOCs

The needle pointer indicates the engine  The needle pointer indicates the amount  The needle pointer indicates the charge
rpm. The engine speed shouid never ex-  of fuel in the fuel tank. Fuet shouid be level of the battery. During engine oper-
ceed the rated rpm. idded to the tank when the needle ap- ation, the needle shouid be on the "0
The hour meter registers the toaai oper-  proaches the “E™ position. or to the “+* side of the meter scale.
ating hours of the engine (equivalent to

operation at 1,600 rpm).

REV.
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Switches and Controls (Reference)
MAIN SWITCH KEY SWITCH GLOW: Preheating position
Use this paosition for starting the
e engine easily. However, do not use

on this position for more than 40 sec-
onds at a time, and be sure to wait
about 20 seconds, before using it

again.

GLOwW
STAAT

STARTER KEY
EECO3Y

ENGINE CONTROL BUTTON

The engine control button is used to
adjust engine rpm and to stop the

EECO10

OFF: Engine stop position

The main switch is used to connect and
disconnect the circuit between the
engine and the battery. Before starting
the engine, set this switch at the “ON”
position.

During engine operation, never move
the switch from the "ON" pasition;
otherwise, electrical units may be dam-

After the engine has stopped, retumn
the key to this "OFF" paosition. The
key can be either inserted or taken
out at this position.
ON: Engine operation position

During engine operation, never move
the key switch from this “ON" posi-
tion; otherwise, elecurical units may

engine.

Engine rpm adjustment

Low @ HIGH j

aged.

be damaged.
START: Engine starting position

Do not leave the key switch at the
“START™ position for more than 15
seconds at a time. Wait about 20

ow

G

{
/

LOCK LEVER €EC019

Precise adfustrnent

To adjust engine rpm approximately,
depress the push button, and then oper-
ate the adjusting screw. The adjusting
screw wiil be fixed upon release of the
push button.

To adjust engine rpm precisely, simply
turn the adijusting screw, without de-
pressing the push buttoa,

The engine control button is fixed whea
the iock lever is tightened by turning it
fuily clockwit.

Stopping engine

Release the lock lever by turning it fuily
counterciockwise, and fully depress the
adjusting screw whiie pushing the push
button. This will stop the engine opera-
tiom,

REV.

seconds before trying to start the SScoe
engine again. Approximate adjustment
Alarm Devices (Reference)
GIL PRESSURE WARNING LIGHT CHARGE WARNING LIGHT
EEC020 ££C.021

If the lubricating oil pressure drops
below the specified level during engine
operation, this fight lights up to warn
the driver of low oil pressure. Do not
operate the engine when the {ubricating
oil pressure is low; otherwise, engine
trouble may resuit,

If any failure occurs in the charging
circuit during engine nperation, this
light lights up as a warning to the driver.
If this warning fight lights up occasion-
ally or steadily during engine operation,
check the charging circuit and make the
necessary correctioa,
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COPERATICON

Check prior 10 engine operation
(Preiiminary inspection)

Handling of new engine
Eagine handling precautions
Starting and operacing the enging e
Canti .

Stopping the engine and complstion
of the day’s operation

PRy
L Ao

ENGINE OIL

Change the engine oil after the first 25
hours of operadon or 1,000 km of
driving.

1o @

Check Prior to Engine
Operation
(Preliminary Inspection)

In order to prevent engine trouble, the
driver must always be aware of the con-
dition of the engine. To this end the
driver is required to inspect the engine
himseif before starting the day’s opera-
tion, This is cailed the “Daily inspec-
tion”,

Engine Handling Precautions

When handling the engine, be sure to
observe the following precautions:

WHEN STARTING THE ENGINE

" 1. After starting up, make sure that the

lubricating oil pressure is higher than
05 kg/em2, or that the “OIL"* warn-
ing fight is OF F.

2. Warm up the engine until it runs
smoothly, emitting normal exhaust
gases (coloriess or light bluish).

3. During this warming up operation, or
when the cooling water temperature
is still low, never attempt to race the
engine.

OURING ENGINE QPERATION

1. During operation, always make sure

that the cooling water temperature
and lubricating oil pressure are both
normal. Normai cooling “water tem-
perature is 75 1o 80°C.
Nomai oil pressure is over 05
kgfemd during idling, and is 2.0 to
5.0 kgfem2 during normal operation.
Qil pressure is normal if the “OIL"”
waming light remains OFF during
engine operation,

Handling of New Engine

The life and performance of an engine
are greatly influenced by how it is han-
dled and serviced during the initial
period.

Operate the engine by observing the
following the precautions during the
initial 100 hours of operation, or initia
2,000 km of driving.

CAUTIONS IN OPERATION

1. After starting, warm the engine
throughly by means of warming-up
operation until the cooling water
temperature rises above 50°C.

2. Never attempt to race the engine
under non4oaded conditions.

3. Avoid | sudden suarts and sudden
stops. ‘(Automotive engine only)

4. Never overload the engine. (Auto-
motive engine only)

Note that overloading will shorten
the service life of an engine.

5. Always maintain the operating speed
of the engine beiow 70% of the maxi.
mum engine rpm.

6. Avoid overloading. (Engines for con.
struction machinery, and engines as
general power units)

2. Always be aware of the condition of
the engine, paying attention to any
abnormal vibration, noise or other
unusual circumstances. If any ab-
normality is found, immediately stop
the operation, examine the use,
and make the necessary correction.

WHEN STOPPING THE ENGINE

Upon compietion of operation, idle the
engine for some tme to lower its tem-
perature before stopping. This proce-
dure wiil help to extend the engine fife.

Note that stopping the engine immedi-
ately after high speed driving or heavily
loaded operation will deteriorate the
engine because it is still in an overheated
state,

OTHERS

Perform periodical inspection and re-
piacement of the following itemss
Engine oil, oil filter element, air cleaner
eiement, fuel filter element,

Use the recommended AP1 service class
CD engine oil. Use genuine Nissan Dieset
parts for the cleaner and filter element.
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Starting and Operaling the
Engine

STARTING PROCEDURE

1. Insert the engine key into the key
switch,

2. Set the main switch at the “ON"
position.

3. Tum the key switch to the “GLOW"
position to preheat the glow piug.

The glow plug indicator wiil turn red in
10 to 15 seconds indicating that the
glow piug is already heated.

Nots that prolonged use of the giow
plug” for more than 40 seconds may

burn out the heatsr wire in the plug.

OFF

EED-001

e

GLOW SIGNAL EED-002

4. During this preheating operation,
pull the adjusting screw of the engine
control button all the way out while
pushing the button.

5. When the glow piug indicator has
turned red, set the engine key at the
“START" position.

Do not hold the engine key in the
“START” position for mors than 15
seconds at a time. Holding this posi-
tion too long may shorten the life of
the battery, or damage the starting
motor.

2. Be sure to wait about 20 seconds
before trying again.

6. When starting, release the engine key,
and return the adjusting screw ta its
original position.

7. Turn the adjusting screw to adjust .
engine idling speed, and to perform
warming-up operation. 1
In this case set the engine speed’
slightly higher, and readjust the
speed after the warming-up operation ;
is over, Never race the engine during '
this warming-up period.

REV.

Cautions During Operation

During engine operation, the warning
light shouid remain OFF. If it comes
ON, immediately stop operation, and
take the actions that are described
below.

iIf any other abnormalities such as un-
usual noise, vibration, or shocks are ob-
served, again, stop the operation, and
make the necessary inspection and
repair.

LOW ENGINE OIL PRESSURE

Qil pressure warning light is ON, or ail
pressure gauge indication is below 0.5
kg/em.

Trouble

The oil pressure is low due to failure in
the engine lubricating system. If opera-
tion is continued, the engine's moving
parts may be seized, resuiting in a dis-
abled engine.

Carrective action

1. Immediately stop the engine opera-
tion,

2. Check each portion of the engine for
any sign of an oil leak. If any oil leak
is found, examine the cause and
make the necessary correction.

3. Check the engine oil level after the
engine has been stopped for at least
30 minutes.

If the oil level is beiow the “L" mark
on the oil level gauge, add engine oil
up to the “H' mark.

€8N-010

4. If no oil leak is detected and the oil
level is normal, something eise is
causing the trouble. Have the engine
checked and repaired by the Service
Station.

ENGINE QVERHEATING

Water temperature gauge is pointing to
around 100°C, and the temperature not
lower quickly.

ECN-019

Trouble

The engine is overheated due to failure
of the cooling system. Continued engine
operation will lead to seizure in each
portion of the engine, finally disabling
the engine.

Corrective action

1. immediately stop whatever operation
is being performed. In this case do not
stop the engine; run the engine at
high idle until the water temperature
comes down,
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. Check each poction of the engine

and the radiator for any sign of a
water leak,

3. Using a cloth to avoid the danger of

being burned by hot steam, slighdy
loosen the radiator cap to release
pressure in the radiator. After the
pressure has been refeased and 2
hissing sound can no longer be heard,
remove the cap.

1. Do not remove the radiator cap

without first releasing the pressure
inside the radiator, becauss scaiding
water and steam will spout out,
possibly causing serious injury,

2. if the cap is provided with a pressure

relessing push button, be sure to de-
press it and release the pressure
before removing the cap.

4. If the cooling water level is up to the

filler neck of the radiator and no
water leak is detected, have the
engine checked and repaired by the
Service Station.

If the cooling water levei is too low,
slighdy open the drain valve of the
radiator or engine while carefully
adding new cooling water so that the
change in cooling water will be
gradual. By using this method,
gradually lower the engine temper-
ature,

Radiator

- /n-';%) cocx
//«&K‘"

EED-004

Left side view of cylinder block

Be sure to continue the idling operstion
of the engine when adding new cooling
watsr, becauss sudden addition of coid
water into an overheated engine when it
is stopped will cause great stress in the
engine, leading to a cracked cylinder
biock.

5. After the temperature has lowered,

checked for fauity parts. If the cause
is not found or if repair is impossible,
have the engine checked and repaired
by the Service Station.

Stopping the Engine and Completion of the Day’s Operation

STOPPING THE ENGINE

When operation of the engine is over,

run the engine at idling speed to lower

the engine temperature before stopping.

1. Using the - engine control button,
stop the engine.

2. Retum the key switch to the “OFF”
position,

3. Return the main switch to the
“OFF" position,

AT COMPLETION OF THE DAY
OPERATIONS

1. Make sure that there is 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 defect may be easily
detected,

3. If antifreeze is not used in the cool-
ing system in cold weather, be sure
to discharge the cooling water to
prevent freezing.

4. Repair any faulty parts detected
during operation.
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HANDLING
UNDEDR
SDECIAL
CONDITIONS

Care in hot weather l-g'
Care in coid h 10 -
Flushing of cooling system 11!

Operating under adverse conditions e 121

Precedures for preparing the engine
when it will be out of operation for

an extended time 2y

LUBRICATING OIL

The viscosity of engine oil lowers when
atmospheric temperatyre increases and
this decreases the lubricating effect.
Use engine oil which has higher viscosity
and suics the acmospheric temperature
condition.

BATTERY

Insufficienty battery eiectrolyte will
resuit in damaged plates. Keep the
electrolyte at the specified level (10 to
15 mm above the plate), and maintain
the specific gravity of electrolyte within
the specified range (1.230 to 1270 at
electroiyte temperature 20°C).

V-BELT

Always maintain the proper tension on
the V-belt.

QTHERS

Check each portion of the engine, and
take the necessary precautions to pro-
tect it against high temperatures,

Care in Hot Weather

In hot weather engine overheating may
occur easily due to fast evaporation of
water. Take the following precaution’s
10 prevem engine overheating:

COOLING WATER

Make sure that the cooling system is
filled with clean water. Insufficient
water and formation of scale can cause
averheating.

Scale and rust may be easily formed in
the cooling water passage of the radiator
and engine when the atmospheric tem-
perature is high. To prevent clogging,
change the cooling water from time to
time so that clean water flows through
the passage. Accumuiation of dirt, dust,
or mud on the front portion of the radi-
ator and core obstructs the normal flow

. of air, causing 2 reduction in cooling

efficiency. Always keep the radiator
and core clean. ’

Be sure t0 use clean, soft water such as
processed city water when adding cool-
ing water to the radiator. Do not use
hard water such as well water or river
water because such water can easily
form scale.

Care in Cold Weather

Low temperatures may cause 2 loss of
engine power when swarting and diffi-
culty in starting the engine due to de-
creased battery capacity, as well as
other probiems. When the temperature
falls below 0°C, the engine and radiator
may suffer damage resuiting from
frozen cooling water, and the battery
case may be damaged by frozen electro-
lyte. To avoid such troubles, be sure to
take the following precautions:

COOLING WATER

When antifreeze is not used

After compietion of the day’s opera-
tions, open the drain vaive and
throughly drain the cooling water. This
will prevent frozen water in the cooling
system from obstructing normal feeding
of water, which in extreme situations
can cause damage to the engine and
radiator. Before beginning the next
day’s operations, fill the water and run
the engine until the cooling water level
stabilizes at the specified level. After the
level is stablized, bleed air from the
cooling system.

If cooling water is contaminated due to
formation of scale or rust, flush out
the cooling water passage.

When using antifreezs

The above described procedure will be
unnecessary if antifreeze is used in the
cooling system.

Flush the cooling system, and pour in
the amount of antifreeze recommended
by Nissan Diesel.

Precautions for handling antifreeze

solutioa

General precautions on the use of anti-

freeze are set forth below: When using a

recommended brand of antifreeze, al-

ways follow the manufacturer’s instruc-
tions.

1. Limit the use of antifreeze to the
winter only. After winter is over,
drain the coolant from the cooling
system, and flush it thoroughly be-
fore adding fresh water and an anti-
rust agent.

2. If the coolant level is lowered natu-
raily while antifreeze is being used,
add undiluted antifreeze o 50%
diluted solution of antifreeze,

3. The antifreeze mixture ratio must be
45 to 60%. Excessively thin or thick
mixture wiil reduce the antifreeze’s
effect and aso reduce its rust and

i
|
b
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4. Always use city water or other soft
water to mix the antifreeze solution.

5. Do not mix different brands of anti-
freeze because they each contain
special additives. Carefess mixing
often diminishes the effect of these
additives.

6. Be sure to flush the interior of the
cooling system thoroughly before
and after antifreeze is used.

7. Before using any antifreeze, carefuily
check the engine, radiator and hoses
for any sign of water leakage.

8. Do not use antifreeze that has al-
ready been used once.

LUBRICATING OIL

The viscosity of engine oil increases as
the atmospheric temperature lowers,
causing low engine speed when the
engine is started. To prevent such
trouble, use engine oil which has lower
viscosity relative to atmospheric tem-
perature.

OTHERS

When the engine is extremely coid, it
takes a considerable time to raise the
cooling water to the proper temperature
(75 to 85°C). In such event, to more
effectively raise the temperature of the
cooling water, piace a cover on the front
face of the radiator, While operating the
engine with the radiator cover attached,
observe the water temperature gauge,
and remove the cover when the proper
temperature is attained.

If it is necessary to leave the engine ex-
posed to the open air, place it in 2
sheltered location out of the rain and
snow, and cover it with 2 suitable sheet
or similar covering,

Main tain the specific gravity of battery
electrolyte within the specified range
{1250 to 1.270 at electrolyte temper-
ature of 20°C). Since 2 low electrrolyte
temperature may cause difficut starting
due to reducted charge or damage
the battery as a resuit of frozen electro-
lyte, keep the battery warm in very coid
weather.
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Relation between specific gravity of
electrolyte and freezing temperature

Flushing of Cooling System

Flush the interior of the cooling system
before and after antifreeze is used or
whenever any heavy contamination in
the coolant is noticed. ln addition, flush
the system every six months. Flushing
remaves water scale and fat from the
cooling system, and restores its original
cooling efficiency, which greatly re-
duces the possibility of the engine over-
heating.

FLUSHING PROCEDURE

The cooiing system must be flushed
when the coolant temperature is higher
than 80°C and the engine is run at high
idle. If the water temperature is too
low, the thermostat will remain closed,
and the flushing agent wiil not circulate
in the radiator, so no flushing effect wiil
occur. It is also necessary o keep the
heater iniet vaives (both on the engine
and the heater proper) open.
1. Drain the cooling water from each
water drain cock completety.
2. Close the drain cock, and pour city
water and flushing agent into the
radiator.

To minimize water in the air inside the
tank, when adding fuel, it is recom-
mended that the fuel tank be com-
pletely filled. This practice will prevent
freezing and formation of rust in the
fuel system which is caused by the con-
densation of water. Securely tighten the
fuel tank cap to prevent a rainwater and
snow from entering the tank.

3. Run the engine at high idling speed
(refer 1o the flushing agent manufac-
turer’s instructions). Cover the front
end of the radiator to prevent the
temperature of the fluid in the cool-
ing system from dropping. Observe
the fluid level carefully for five
minutes after starting the engine. If
it lowers, add city water,

4. After flushing, stop the engine, and
thoroughly drain the fluid from each
drain cock.

5. Close the drain cocks, and add fresh

city water, Start the engine and run
it at high idle until the water temper-
ature goes above 80°C. Then stop the
engine, and drain the water from the
drain cocks once again.
Repeat this operation two or more
times, until only ciean water is dis-
charged from the drain cocks. Dirty
or colored water from the drain
cocks means that fat or scale is still
in the cooling system.

6. After completing the flushing opera-
tion, close each drain cock securely,
and add fresh city water up to the
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specified levei, Then start the engine,
and purge the air from the system
until the coolant level is stabilized at
the specified position. If the coolant
level lowers during this operation,
add fresh city water.

Operating Under Adverse
Conditions

WHEN USING THE ENGINE EITHER
IN MUDDY AREAS, RAIN OR SNOW

Upon completion of preliminary inspec-
tion, insure that all the drain plugs and
drain valves are tightened securely.
After compieting the day’s operation,
check the engine oil and fuel for water;
if they contain any amount of water,
change the oii or fuel.

WHEN USING IN DUSTY AREAS

Use special care to prevent dust from
entering either the lubrictating oil or
any portion of the engine. (Dust is parti-
cularly harmful 1o efectrical units such
as the generator and starting motor}.

To extend the service life of the engine,

observe the following procedures:

1. Check the air cleaner every 160
hours or every 4,000 km. Since con-
tamination is heavier, reduce the re-
placement intervai.

2. Also reduce the checking and re-
placing interval for the fuel filter and
oil filter elements.

Procedures for Preparing the Engine When It Will
Be Out of Operation for an Extended Time

WHEN USING THE ENGINE ONLY
DURING A PARTICULAR PERIOD
OF THE YEAR

When the engine is to be used only ina
particular period of the year, such as
summer or winter, the service life of the
engine wiil be.determined by how it is
maintained during the out-of-use period.
Foilow the procedures befow when pre-
paring the engine.

During in-use period

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

During out-of use period

Ouring the out-of-use period, perform
the following maintenance procedures
for the engine. If itis impossible to per-
form these operations, refer to “‘Long
Term Storage”’.

1. Perform non-icaded engine operation
once 2 week.

e Conduct checks prescribed in the
**daily inspection™ before starting the
engine.

e Start the engine, and idle it for about
30 seconds. Make sure that the lubri-
cating oil pressure is over 0.5 kg/em2.

e Slowly nise the engine rpm to the
rated rpm, and run the engine at this
speed for about 10 minutes. Make
sure that no abnormal noise or vibra-
tion is produced, and that the lubri-
cating oil pressure remains at the spe-
cified level (2.0 to 5.0 kg/cm2).

o Operate the engine at idling speed for

some time before stopping it.

Perform loaded operation otce 2

month,

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

e Apply a load in excess of 50% of the
rated load to the engine, and operate
it for more than 10 minutes. Make
sure that no abnormal noise or vibra-
tion is produced, and that the lubri-
cating oil pressure and cooling water
temnperature are ail normai,

3. Cover or plug all the oil filter holes
and grease fittings. Also clean the
breather pipe on a regular basis.

4. Securely attach the covers of the
starting motor and generator.

Please note that the accumulation of
dust on the brush may lead to fow
engine output, or other troubles.

5. To prevent a reduction in cooling
efficiency, occasionally clean the
radiator core and remove dirt and
dust.

Qil pressure gauge:
2.0 to 5.0 kg/em2

Water temperature gauge:
50 to 80°C

Ammeter:
Pointer on charge (+) side

Perform the following inspection and

adjustment before placing the engine

into operation.

® Drain sediment from the fuel system
{fuet filter and fuel tank).

e Change engine oil and oil filter ele-
ment.

¢ Check and adjust vaive clearance.

e Check and adjust fan beit tension.

® Check battery electrolyte level and
specific grdvity.

¢ Change air cleaner element.

PROCEDURES FOR PLACING THE
ENGINE IN LONG-TERM STORAGE

Before storing the engine for a long ~
period of time {more than 3 months), '

perform the following procedures to
prevent formation of rust. |f the storage
period is short, foilow the maintenance
procedures for the engine as described
in the previous paragraph.

|
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Lubricating system Caoling system the combustion chamber. Next, turn the

Drain the engine oil, pour the specified
amount of rust preventive oil equivalent
to P-10 into the oil pan, and then run
the engine under no load at approxi-
mately 1,500 rpm for about 10 minutes.
Stop the engine, and seal alf the open-
ings of the lubricating system {(such
as oil filler, levei gauge, breather, etc)
with sealing tape.

For a greater rust preventing effect, per-
form 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 equivalent to P9
should be 1:1) into the fuel tank.
Operate the engine under no load at
1,500 rpm for about 10 minutes. Stop
the engine, drain the mixed fuel, and
then seai all of the openings in the fuel
system (such as the breather of the fuel
tank) with sealing tape.

5. When storing the engine as 2 com-
pietement outdoors, cover it fully
with a porous water-proof sheet.

Do not use a vinyl sheet, because it
lacks porosity and retains water
inside.

Preparations for operation after long-

term storage

1. Remove all adhesive sealing tapes
from the openings of the engine.

2. Drain the rust preventing oil and
anti-rust agent by using the foilowing
procedure, and replace it with the
specified amont of engine oil, fuel
and cooling water,

Lubricating system:

Drain oil through the drain plug of
oil pan and oil filter,

Fuel system:

First operate the engine with the
mixed fuet 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.

Flush the cooling system, and pour anti-
freeze or an anti-rust agent into the
cooling water. Run the engine under no
load at 1,500 rpm for about 10 minutes.
Stop the egine, and seal ail of the
openings in the cooling system (such as
radiator cap, overflow pipe, etc.) with
sealing wtpe. If antifreeze is 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
2 mixing ratio of at least 30%, a mixing
ratio of less than 30% provides only a
limited rust preventing effect. Note that
the anti-rust agent will freeze when the
temperature falls below Q°C. In such
event, either thoroughly drain the cool-
ing water or use antifreeze.

Combustion chamber

After completing the rust preventive
procedure, allow the engine temperature
to drop to room temperature. Then dis-
connect the air cleaner from the intake
manifold, and spray or pour rust
preventing oil P-10 or its equivalent into

If an anti-ust agent is used, flush the
cooling system.

Exterior of engine:

Clean the exterior surfaces of the
engine with a petroleum solvent
(Trichlene).

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

4. Adjust the V-beit for proper tension.

5. Check and adjust vaive clearance.
Apply engine oil to the rocker arm
and other vaive mechanism.

6. Set the engine control button at the
“STOP” position, and crank the
engine for about 10 seconds. Repeat
this cranking operation two or three
limes in order to disperse engine oil
to every portion of the engine.

engine control button to the "STOP”
position, and crank the engine five to
ten times.

Engine exterior

Using a petroleum solvent, remove dirt
and oil from the uncoated metal sur-
faces of the engine (injection pump, fuel
tube, oil cooler, intake manifold, ex-
haust manifold, rocker cover, V-beit
groove of pulleys, etc.). Spray or apply
anti-rust agent P-1, P-19 or their equiva-
lent to the cleaned surfaced. Do not
apply any type mineral or vegetable oii
to the V-beit groove of the puiley.

Others

1. Remove the V-beit
loosened,

2. Seal the air intake hole of the air
cleaner and air outlet hole of the
exhaust tube with adhesive tape.

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

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

or keep it

7. Start the engine, and let it idle for
about S minutes, Make sure that the
lubricating oil pressure is above 0.5
kgfem2,

8. Gradually increase the engine speed
to the rated rpm, and run the engine
for about 10 minutes under no load.
Make sure that the jubricating od
pressure and cooling water temper-
ature are normal, and that the engine
does not produced any abnormal vib-
ration or noise.

'
|
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-

2. Inspect the oil adhering w© the levei
gauge and examine it to see whether
the oil is contaminated or if it con-
tains foreign matter such as fuel or
water. If it is determined to be
faulty, replace the engine oil.

1. Always check the ail level before
starting the engine.

2. Usa the engine ail recormnmended by
Nissan Diesei.

3. Do not add engine cil 10 excesd the
“H” mark pasition.

In order to prevent trouble in daily

operation, it is necessary that the opera-

tor be constantly aware of the condition

of the engine. To achieve this awareness,

the operator must personaily inspect

the engine before starting the day’s

activities. This inspection is called

“Daily inspection™.

Take the following precautions before

commencing the daily inspection.

{These precautions shouid aiso be con-

firmed before starting operation.)

1. Insure that the vehicle or engine is
placed on a levet surface.

2. Be sure that the key switch is at the
*“OFF" position,

3. Make sure that the main switch is
also set at “OFF™.

4. Insure that the parking brake lever is
applied.

5. Make sure that the transmission gear
selector lever is set at “NEUTRAL",

CHECX COOLING WATER LEVEL

Remove the radiator cap, and check the
cooling water level. Also check the cap
and determine if it functions correctdy.
The cooling water level is correct if it is
near to the filler neck of radiator. In-
sufficient 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 fiiler neck portion.

If cooling water is dirty, flush the cool-
ing system.

When replacing the radiator cap, be sure
to fit it securely. If replaced loosely or
improperly, the cooling water wil
quickly evaporate, causing the engine to
overheat,

EEF-002

Inspection Items Prior to
Engine Start

CHECK ENGINE OIL LEVEL

1. Pull out the oil level gauge, wipe oil

from the gauge surface, and insert !
the gauge into its original position. !
After several seconds. carefuily puil
it out, and read the oil level on the
gauge.
The oil level is correet if it is found
to be between the “H” mark and the
“L” mark on the gauge. If the ail
level is lower than the “L* mark
position, add the specified quality of
engine oil in an amount sufficient to
raise the level to the “H" level.

CHECX V-BELT TENSION

1. To check the V-beit tension, push
the V-beit at a point jocated midway
between the fan puiley and generator
pulley, applying a force of approxi-
mately 10 kg.

8 = 17 mmw

AN
PULLEY -

GENERATOR

o PULLEY
CRANX

PULLEY EEF-003

If the beit tension is insufficient, the
cooling fan, water pump and genera-
tor cannot be driven with enough
power. Engine overheating and in-
sufficient charging of the baaery wiil
resuit. On the other hand, too much
beit tension can cause damage to the
puileys as weil as the beit
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2. If the beit tension is incorrect, adjust
it using the following procedure.
Remember to recheck the tension
after compieting the adjustment.
Loosen the generator upper adjusting
boit and the lock nut on the lower
mounting bolt. Then move the gene-
rator either toward or away from the
engine, until the beit can be de-
pressed about 8 to 12 mm when itis
pushed at the midway point using a
force of 10 kg. Then, tighten the
adjusting bolt.

Finally, tighten the lock nut.

YA
Loex
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CHECKING THE ENGINE FOR
LEAKAGE

1. Insert around the engine, and insure
that the engine, radiator 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 the fuel pipe and hose are not
leaking.

CHECKING METERS, GAUGES
AND THE WARNING DEVICE

With the main switch and key switch set

at “ON”, perform the foilowing checks:

1. The fuel gauge reads normal if the
pointer indicates somewhere between
“E£"and “F" on the scale.

2. The oil pressure warning device
indicates normal if the warning light
is ON.

CHECKING AMOUNT OF FUEL

By looking at the fuel gauge, determine
whether or not the fuel tank is filled.

CHECKING ENGINE EXHAUST
SMOKE -

After completing the warming up proce-
dures for the engine, observe the color
of exhaust smoke, and check its state of
combustion.
e Colorless or light bluish smoke:
Normai:
Complete combustion
¢ Black smoke:
Abnormal:
Incomplete combustion
e Whitish smoke
Abnormal:
Engine is also burning.

Also check the engine for abnormal
noise or vibration.

Inspection Items after Engine
Start

After the engine has been started, per-
form the folloing checks:

CHECKING METERS, GAUGES AND
WARNING DEVICE

1. The lubrication system and alarm
device are functioning normaily if
the needle pointer of the oil pressure
gauge indicates over 05 kg/em2, and
the oil pressure warning light is
“OFF™.

2. The charging circuit is functioning

normaily if the needle pointer of the
ammeter points either at “0’’ or to
the (+) side, and deflects toward the
(+) side when the engine rpm is
gradually increased.
The charge light (charge warning
light), if the engine is so equipped,
sould remain OFF when the charging
circuit is functioning normaily.

3. The water temperature gauge reads
normal if the pointer indicates 1
around 50°C. i

CHECKING THE ENGINE OPERA-
TION DURING 8OTH IOLING AND
ACCELERATION

Make sure that the engine runs normaily
at idling speed, and that engine rpm in-
creases smoothiy as it is accelerated.

OTHERS

Correct all of the fauits and probiems
that were observed during the previous
day's operation.

If any faults are discovered during the
daily inspection, contact the Service
Station for additional inspection, adjust-
ment or repair. Always maintain the
engine in its top condition.
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Engine Proper

VALVE CLEARANCE

Inspection interval
Initial inspection:

25 hours or 1,000 km
Subsequent inspections:

Every 300 hours or 12,000 km

Periodic inspection and service will ex-
tend the life of an engine, and assure the
maximum efficiency of its opeation.
After completing inspection and ad-
justment work, make sure that waste
clioth, tools or any other foreign mate-
rials are not left on or near the engine,
Remember that any flammable matter
left on the engine (particularly near the
exhaust manifold) can cause a fire.

INSPECTION
AND
M AINTENANCE

Standard clearance
03 mm or over; GO
0.4 mm; NOGO

Inspection procedure

1. Remove the air cleaner and rocker
cover,

2. Remove the cover from the top of
the flywheel housing.

i

Engine proper 16

Fuet system 17

Air cleaner 194

Lubricating system 21!

Cooiing sys 22

Electrical system 23
Others 25!

3. Using a bar, turn the flywheei in the 8.TD.C. 209 2| The cylinders and vaives are numbered

1,2,3, .. starting from the ons on the
end nearest the cooling fan.

normal direction (counterciockwise
as viewed from the flywhesl side),
and align the TOC mark of the tor-
sional damper (crank pulley for
SD16 type} with the mark line pro-
vided on the gear case, If the TOC
mark is mistakenly moved beyond
the mark line, return the flywheel,
and try again to obtiain the correct
alignment. This position indicates
that the piston in the Na. 1 cylinder 4.
is at the TDC position,

Note that the TDC positon occurs

Check the clearance between the
vaive stem and rocker arm using a
feeler gauge, The valve clearance is

Ay
EEG-010

GAUGE |
r=

REV.

twise in one cycle of piston opera-
tion, once during the compression
stroke and once during the exhaust
stroke. Inspection and adjustment of
valve clearance shouid be performed
when both the intake and exhaust
valves are ciosed, that is, when piay
can be feit on both push rods.

correcy if the 03 mm gauge fits and
the 0.4 mm gauge does not fit. When
the Na.  cyfinder is in the TOC posi-
tion in compression stroke, the valves
with the “0" mark as indicated in the
following table, can be checked for
clearance, .

When the Nao. 1 cylinder is in the
TOC position during exhaust stroke,
the valves with the “®" mark, as indi-
cated in the tabie, can be checked.

5. If the valve clearance is incorrect, ad-
just it to the standard clearance by
referring to the *Adjustment proce-
dure”, below. ~
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Adjustment proceduce
i 4 5 [
. Cylinder Ne. ; : : 1. Loosen the lock nut on the adjusting
E{.‘;g‘: 1] 23 {«js5{6| 1|8} 9f10]11]12 screw
Vaive No, iy .
Hive Mo Ex| In| in | Ex| Ex| in] | Ex| Ex| In| In| Ex 2. Insert the 0.3 mm gauge into the
No. 1 compression clearance between the vaive stem and
s033 TOC oo ° ° ° e rocker arm.
SO33T[ Ne. | exhaust R . . . ol o 3. Rotate .Lhe ad.;ustmg screw ut:ml
TOC some resistance is feit when you siide
; the feeler gauge; then tighten the
<022 ‘?gcl compression I ° lock nut. In this procedure, hold the
D25 [“no. 1 exhaget adjusting screw at the adjusted posi-
Toc ° il I B tion with a screwdriver so that it will
not rotate along with the lock nut.
Cylinder No. 1 2 3
Engine v]2{3|4]s]s
Type Vaive Na.
L. iIn| Ex{Ex| In| In| Ex
No. 1 compression
ToC ol o o o
so1s No. 1 exha
0. 1 exRaust
ToC ¢ *
Fuel System
4. Upon completing the adjustment, FUEL FILTER
tum the flywheel two or three tums The fuel filter, located on the right side
in the normal direction of the engine, of engine, uses 2 paper type filteer ele-
"“? check the valve clearance 2gain . ment. Periodically ciean and repiace the
to insure that the standard clearance element.
has been attained.
CRANKSHAFT DAMPER CRANKSHART
{Model D33 and 33T) oA
.. ' EEGO12
inspectian interval
Periodic inspection:
Every 1,200 hours or 48,000 km
BONOED
. ,PORTION
{nspection procedure :
Inspect the rubber adhering to the
crankshaft damper for cracking or sepa- RUBBER
ration from the damper, (f either ad-
hesion is poor or there is any crack in
the circumferential direction, replace
the damper. Be careful not to mistake
peeling paint for a crack. If the V.beit £co.004

REV.

frequently comes off during operation,
suspect 2 problem with the damper,

Cartridge type filter
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Inspection and replacement intervals
Inspection:

Every 300 hours or 12,000 km
Replacement:

Every 600 hours or 24,000 km

Inspection is not required on the modaels
SD16, 22 and 25.

{nspection and replacement procedure:

Models SD33 and SD33T

1. Place 2 receptacle to receive fuel
under the filter, remove the drain
plug, and drain fuel and sediment. If
water or dirt are frequently found in
the filter, ciean the tank and take
action to discover the cause,

2. Loosen the center boit located at
the bottom of filter case. Remove
the elements, packings, springs, and
case from the body.

3. Check the eiement for clogging and
contamination. If the element is
clogged or heavily contaminated, re-
place the eiement immediately, even
if it is before the normal replacement

period.

4, Clean each part of the fitter using a
clean light oil.

5. Clean the element by closing one

hole of the element with a finger,
and applying compressed air of 1.5
to 2.0 kg/cm2 to the other hole,
blowing off dirt which has become
attached to the outside of the ele-
ment. Change holes and repeat the
cleaning process.
Next, close both holes with fingers
SO as 1o prevent entrance of dirt into
the inside of element, and wash the
element in light oil by shaking it

/
(4] R
LTER ELEMENT £EM

6. Reassembie the parts, being careful

not to incorrectly install the packings.

Replace the gasket each time it is re-
moved.

7. After completing assembly, be sure
to bleed the 2ir from the fuel system.

Replacement procedure:
Modeis SD16, 22 and 25

1. Remove the filter case and cartridge

element together, and replace the
eiement with 2 new one,

2. When instlling the filter, apply 2

thin coat of light oil to the “O" ring
fitting portion of the filter,

3. Tighten the filter by hand only.

After the “O” ring contacts the filter
bracket, tighten it another 2/3 turn.

4. Upon completing the installation,

bieed air from the fuel system.

FUEL FEED PUMP

The gauze filter is attached to the fuel
suction side of the feed pump. Clean the

1 Filter cover 7
2 | Packing

3 | Packing 9
4 | Element 10
5 | Packing 11
6 | Soring sast 12

filter periodically.
Set soring Cleaning interval
Filter case Cleaning of filter:
Packing Every 600 hours or 24,000 km
Center boit
Packing
Drain plug
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Clesning procedure

' PACKING

(=

C e

PIPE
€S~ acxing

@ GAUZE
FILTER

JOINT
BOLT

EEN-010

1. Place 2 receptacie under the feed
pump, and drain the fuei by loosen-
ing the joint boit. Remove the bolt
being careful not to lose the gasket.

2. Remave the gauze filter from the
joint boit, and wash it with clean
Jdight oil.

3. To reassemble, reverse the disassem-
bly procedure.

Be sure to fit a packing on both the
upper and the lower side of the fuel
pipe.

4, After reassembling, bleed air from
the fuel system.

FUEL TANK

Driin sediment in the fuel tank every
600 hours or 24,000 km. However if
water, dirt or other foreign matter is
found in the fuel filter, perform this
draining operation. To drain sediment,
remove the drain plug which is located
at the bottom of the fuel tank.

g
N j__/

ORAIN PLUG

EENH-013

AIR BLEEDING PROCEDURE

Air in the fuel line will result in poor
fuel injection, and difficuit starting, in-
sufficient engine output or the engine
stopping entirely. To prevent such diffi-
culties, be sure to bleed air from the
fuel line after the filter element has
been checked or replaced, or when the
fuel pipe has been reconnected.
1. Remove the priming pump cover of
the injection pump, and tum the
knob counterclockwise, This will

automaticaily cause the knob to lift

2. Move the knob up and down. Fuel
will be sucked up from the tank and
retzined in the filter,

Slightly loosen the injection pump
bleeder screw, and continue opera-
tion of the priming pump until no
bubbles are contained in the fuel
coming out of the bleeder.

There are two bieeders, and bleeding
operation must be conducted using
each of them, separately.

S '/;E_
<§ S (seezoen screw— —
DL

Air Cleaner

The air cleaner uses a paper type filter
element.

AIR CLEANER

3. After conducting air bleeding opera-
tion, sequre the priming pump knob
to its original position and put the
cover.on.

Inspection and replacement intervais
Inspection and cleaning:
Every 200 hours or 3,000 km (In
dusty area, every 100 hours or 4,000
km)
Every 2,500 hours or 10,000 km
{Model SD16)
Replacement interval:
Every 1,200 hours or 48,000 km
Every 10,000 hours or 40,000 km
(Modet SD16)

Clesning is not required on the
modei SD16.

AIR CLEANER HANDLING PRE-
CATUIONS

1. instail the cieaner cover and element
securely. Loose or improper installa-
tion may cause dust to be sucked
into the air cleaner, preventing its
normai functioning.

2. Do not touch the filter paper portion
of the eiement with hands or other
abjects. Particularly, use care to pre-
vent oils from adhering to it.
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ELEMENT REMOVAL

1. Remove the clip which secures the
cleaner cover (or wing boit), and take

off the cleaner cover.
2. Remove the element.

1 | Sand boit 68 | Packing
2 | Ciip 7 | Cleaner case
3 | Element 8 | Packing
4 | Clesnar cover 9 | Insuiator
$ | Packing
ELEMENT CLEANING Element contaminated with carbon

Clean the element by using one of the
following two methods depending upon
the nature of its contamination.

Element contaminated with dry dust:
Apply compressed air of 2 to 3 kg/cm?2
for cleaning. First, direct the air in the
circumferential direction towards the in-
side of element, then direct air towards
the outside in a lengthwise, direction to
blow off the dirt.

Tame

and oils:

Wash the eiement in 2 cleaning fluid

prepared using the cleaning agent ND-

1500 or D-1400 (manufictured by

Donaldson C.).

1. Dissoive the cleaning agent (300g)
in 5 liters of water, and dilute it with
20 liters of water to prepare the
¢cleaning fluid.

2. Place the dirty element in the fluid
for about 20 to 30 minutes, and then
wash it by shaking it 4 to 5 times.
For a more thorough cieaning, warm
the cleaning fluid to 40 to 50°C.

V-0

®UaON <
m
g

3. Remove the element and rinse it
thoroughly with clean water.;

The pressure of water shouid be less
than 2.8 kg/em?.

4. Thoroughly shake water from the
clement, and place it in 2 well vent-
lated focation for drying but avoid
direct sunlight. Use an electric fan or
a drying furnace for quick drying.
Since natural drying of the element
will take two or three days, it is re-
commended that 2 spare element be
available,

1. When using a drying furnace, keep
the temperature pelow 80°C,

2. Do not dry the element by direct
sunlight, by placing it nesr a fire, or
by applying compressed air.

3. Never use an incompleteiy dried ele-
ment.
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Lubricating System
ELEMENT INSPECTION ENGINE OIL
After thoroughly drying the elfement,  Replacement interval
check the element for any damage, pin Initial replacement: Subsequent replacement:
hole, or thinned portion by shining light Automotive use Automotive use
through it from the inside. If any fauits Initial 1,000 km Every 3,000 km
are found, or if the packing is damaged industrial use Industrial use
or deformed, replace the element witha initial 25 hours Every 100 hours
new one. Quantitv of oil
Engine model sD16 SD22 SD33 SD33T
Qil pan capacity 55¢ 552 75¢2 9.52
Total capacity 70¢2 7.0¢2 1052 11.5¢2
The oil quantity may vary according to Do not add amounts of oil which will
specifications. exceed the “H* level.
Replacement method
b Change engine oil while it is still warm,
following the below described proce-
dure.

1. Remove the drain piug focated at the
bottom of the oil pan, and drain the
ail.

2. Pour new engine oil through the oil DRAIN PLUG
filler. Check the oil level after the oil
has stabilized in the pan, and make EEJ-008
sure that the level approaches, the .

“H* mark position of the level gauge. Drasin plug

' Qae g - e IT ‘\‘:’_‘" OlL F'LTER

o, = O
.k\‘h—/\?"j‘ <, ﬁglALU'aEEv e g The oil filter is a full-flow type, and is
mounted on the right side of the engine.

LOIL FILLER o qr\n ?;ay .
A a o/ . The modeis SD16, 22 and 25 engine
adopts the cartridge oil filter,
M\ P he ity e o
—

ia"—"i e K2 a ! g W Vi sy
l"éd / i = e [
: -~ / €£J-008 -4 i Y cEr001 /
Qil filler (oil pan) Level gauge
|
|
!
Oil filler (rocker cover) $D22 and SD25

REV.
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Ot FILTER

CW-015E

SD16

Replacement intervals:
Element replacement:
Automotive use
Every 3,000 km
|ndustrial use
Every 200 hours

Element replacement procedure:

Models S033 and SD33T

1. Place a receptacie under the filter.

2. Drain the oil by loosening the center
boit, and remove the eiement, gasket,
case, spring and other parts from the
body.

3. Repiace the element with 2 new one,

4. Clean ail the .parts except the ele-
ment with light oil.

§. Assemble each part correcty, being
careful not to incorrectly instail the
gasket.

Replace the packing with a new one
whenever disassembling.

6. After reassembling, start the engine,
and make sure that oil does notleak
from the o.l filter.

Replacement procedure:

Models 5016, 22 and 25

1. Remove the filter case togetehr with
the element, and repiace the whole
unit with 2 new one.

2. Apply a thin coat of the engine oil
to the “O” ring of the filter before
installing.

5033 and SD33T

Canter balt
Packing
Filter case
Element
Set soring

B rWN ~

1
i

Filter bracket

3. Tighten the filter by hand until the
“Q” ring touches the filter bracket.
From this position, tighten the filter
another 2/3 turn.

4. After installing the filter, start the

engine and make sure that no oil
leaks from the mounting portion.

When prsumatic governor is used

Check the oil level and change the oil in
the camshaft camber in the same man-
ner as described above. Remove the
filler plug of the governor chamber, and
add the specified quantity (4 to Scc) of
diaphragm oil.

E£J-052

Cooling System

FLUSHING OF COOLING SYSTEM
Flush the interior of the cooling system
before and after antifreeze is used or
whenever any heavy contamination in
the coofant is noticed. In addition, flush
the system every six months. Flushing
removes water scale and fat from the
cooling system, and restores its original
cooling efficiency, which gready re-
duces the possibility of the engine over-
heating.

FLUSHING PROCEDURE

The cooling system must be flushed
when the coolant temperature is higher
than 80°C and the engine is run at high
idle. If the water temperature is too
low, the thermostat will remain closed,
and the flushing agent will not circulate
in the radiator, so no flushing effect will
occur. It is also necessary to keep the
heater inlet vaives (both on the engine
and the heater proper) open.
1. Drain the cooling water from each
water drain cock compietely.
2. Close the drain cock, and pour city
water and flushing agent into the
radiator.
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3. Run the engine at high idling speed

{refer to the flushing agent manufac-
turer’s instructions). Cover the front
end of the radiator to prevent the
temperature of the fluid in the cool-
ing system from dropping. Observe
the fluid level carefully for five
minutes after starting the engine, If
it lowers, add city water.

4, After flushing, stop the engine, and

thoroughiy drain the fluid from each
drain cock.

Close the drain cocks, and add fresh
city water. Start the engine and run
it at high idle until the water temper-
ature goes above 80°C. Then stop the
engine, and drain the water from the
drain cocks once again,

Repeat this operation two or more
times, until only clean water is dis-
charged from the drain cocks. Dirty
or colored water from the drain
cocks means that fat or scale is stiil
in the cooling system.

6. After compieting the flushing opera-

REV.

tion, close each drain cock securely,
and add fresh city water up to the

Electrical System

Before performing any service for the
electrical systemn, be sure to disconnect
the battery minus side cable from the

battery to assure safety in operation.

BATTERY

Always keep the battery in good condi-

ton.

Inspection interval
Electrolyte levei:
Every 100 hours or 4,000 km
Specific gravity:
Initial check:
After 100 hours or 4,000 km
Subsequent check:
Every 300 hours or 12,000 km

Checking electrolyte level

1. When the electrolyte level can be
seen from the side of the battery

case:

specified level. Then start the engine,
and purge the air from the system
until the coolant level is stabilized at
the specified position. If the coolant
level lowers during this operation,
add fresh city water.

ANTIFREEZE

Precautions for handling antifreeze

solution

General precautions on the use of anti-

freeze are set forth below: When using a

recommended brand of antifreeze, al-

ways follow the manufacturer’s instruc.
tions.

1. Limit the use of antifreeze to the
winter only. After winter is over,
drain the coolant from the cooling
system, and flush it thoroughly be-
fore adding fresh water and an anti-
rust agent,

2. If the coolant level is lowered natu-
raily while antifreeze is being used,
add undiluted antifreeze or 50%
diluted solution of antifreeze.

3. The antifreeze mixture ratio.must he

45 to 60%. Excessively thin or thick
mixture will reduce the antifreeze’s
effect and also reduce its rust and
corrosion prevention powers,

4. Always usc city water or other soft

water to mix the antifresze solution.

5. Do not mix different brands of anti-

freeze because they each contin
special additives. Careless mixing
often diminishes the effect of these
additives.

6. Be sure to flush the interior of the

cooling system thoroughly before
and after antifreeze is used.

7. Before using any antifreeze, carefuily

check the engine, radiator and hoses
for any sign of water leakage.

8. Do not use antifreeze that has al.

ready been used once.

Check the level using the fevel mark
provided on the side of the case. The
elecrrolyte level shouid be anywhere
between the “UPPER LEVEL” and
“tOWER LEVEL”" marks. If the
level is below the “LOWER LEVEL"
mark, add distilled water up to the
“UPPER LEVEL"” mark, and charge
the battery for more than 30 minutes
so that the fluid will be thoroughly
mixed.

2. When the electrolyte level cannot be
seen from the side of the battery
case:

Remave the cap on the top of the
battery, and check the electrolyte
level. The leve is correct if itis 10 to
15 mm above the plates. |f the levei
is lower than this, add distilled water
until the correct level is attained, and
charge the battery for more than 30
minutes o thoroughly mix the fluid.
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Checking specific gravity

The specific gravity of the electrolyte
lowers as the battery is discharged, and
rises as it is recharged. Therefore, the
charge condition of a battery can be
determined by measuring the specific
gravity of she electrolyte.

The specific gravity of the electrolyte of
a fully charged battery is 1250 to 1.270
when the electrolyte temperature is
20°C. If the specific gravity is lower
than 1.200, the battery must be re-
charged.

caps attached, with lukewarm water,
and dry it by wiping with 2 dry
cloth; or, remove the battery, and
with the caps attached, wash it with
water using a brush, and then re-
install the bactery,
Be sure to add distiiled water before
recharging.
After adding the distilled water, run
the engine for more than 30 minutes,
or take out the battery and charge it
with a battery charge so that the ele-
trolyte and distilled water will be
tharoughly mixed.
Note that a thorough agitation of
troiyte by charging shouid especially
be performed in cold season; other-
wise, the distilled water may freeze
in the battery, resulting in a damaged
battery.

. During the recharging operation, pay
attention to the temperature of the
battery.

If the electrolyte temperature rises
abave 45°C during the charging
operation, suspend the charging, or
reduce the charge current by one-
half, or pour water on the battery

.

BPELP G SAvIIT OF ELECIARYIE &4 B

Relation between atmospheric temper.
ature and specific gravity of the electro-
lyre

Handling precautions

1. Do not permit a fire to occur in the
vicinity of the battery. Note that ex-
plosive gas {(hydrogen and oxygen) is
produced in the battery due to
charging and discharging actions, and
this can cause an explosion if it
comes in contact with fire.

from the outside to prevent 3 tem-

perature rise in the efectrolyte. 4.

GENERATOR 5.

This generator is of the AC type, and
special attention shouid be paid to the
following points:

1. When installing the battery, be care-
ful not to make a mistake in connec-
ting it. )

2. Do not try to disconnect wires in the
charging circuit and take care not to
cause a shortcircuit while the engine
is running.

3. Do not change the main switch and
key switch from the “ON" position
or “OPERATE™ position during

2. Improper or loose mounting of the

battery may cause damage to the
battery case or plates due to vibra-
tion during operation, resulting in a
reduced battery life. To avoid this,
be sure toinstall the battery securely.
After connecting the battery cabie,
apply a thin coat of vaseline or grease
ta the portion which joints with the
terminal to prevent corrosion.

3. Always keep the bartery clean.

Note that accumulation of dirt on
the battery may cause damage to the
plate due to the entrance of impuri-
ties into electrolyte, or cause an
electrical leak over the cover.

To clean, wash the battery, with the

engine operation.

Do not splash any water or oils onto
the generator.

Whenever servicing the generator,
also change the bearing grease. {t is
recommended to have this grease
changing operation done by the
Service Shop.

STARTING MOTOR
: When the starting motor has been re-
/ . . .
T - emoved from the engine and inspection
aé‘N'E’NATon and maintenance completed, apply

EEL-004 grease to the sliding portion of the
pinion,
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GREASING
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Periodicaily apply grease to the hour
meter driver. Also apply grease the hour
meter cable.

Greasing intsrval
Hour meter driver:

Every 300 hours or 12,000 km
Hour meter cabel:

Every 600 hours or 24,000 km

Greasing points

N Gheae e o
... GREASE NIPPLE 7 0
NN N2 Y gEngoot

77K,
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It is necassary to detect any fauits or abnormalities early and

"I'D OU B I_E. to correct them before they become greater and cause dry
damage. If any of the difficuities listed herein occur, take

S H OO]‘IN G proper corrective action without defay.
Troubles and their possible causes are listed in this capeer. In

order to prevent the expansion of rouble into other areas or t
the creation of new trouble due to the wrong diagnosis, be

sure o disclose the nature of the trouble to the Service '
Station before repair work is begun. i

£C1-042

When StACting eNing .. cemerememememmem—sen 2 7 *

When warming=up engi 27
During operation of sngine 2—_§_| ’
Others 29! . ’

REV.
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When Starting Engine

Difficulty Possibie Cause Difficuity Possible Cause
Insufficient banery charge =2 Lack of fuel .
Loose battery terminal Lz = Fauity feed pumop '
3= 9 PRI !
Starting system Fauity starting motor ; Q E N°._ Fauity iniection pumo
Engine will Faulity ring gear 2 | = |[smoke (Clogged fuel system (element)
not rotate Fauity wiring or switch s.ﬁ 5 Clogged injection nozzie
Blown fuse ,
improper viscosity of engine
oil
Engine proper Seizure in rotating parts
Frozen cooling water
'=' incorrect injsction timing
E Faulty injection nozzie
-]
e Insufficient Incorrect vaive clearance
'—; Large compression Wormn cylinder liner and
- amount | pressure in come | piston rings |
[ i Y
E of bustion ch. Scized piston fings
w smoke improper quality of fuel ‘
g Poor fuel Dirt, watsr, or air in fuel ;
] Low compres
s siom air 0 Fauity giow plug
< ture in combus- | Siow starting motor speed
S tion chamber
Poor retuming of stop wire - !
Smail Air in fuel system )
of nt Clogged fust system (element, ete.)
exhaust | Fauity injection pump ’
smoke [ cufficient injection quantity (fauity injection :
nozzie) ,
When Warming-up Engine
Difficulty Possible Causs Difficulty Possibie Cause
fncorrect injection timing Fauity inisction pump
Poor spraying of injection Unstabs Engine stops Clogged fuel system (element)
nozzle Unstadle | inmediately Coid el
idling after startin ergine
Fauity fan putiey bearing ¢ (tack of wanming-up)
Deformed or damaged fan Lack of fuel
or fan shroud improper viscosity of engine oii
. . Loose V-beit - Low oil [o] ] pressure Lack of engine oil
Abnormai noise Engine Fauity gear train pressure :'a‘?::: ‘l:tno: . Fauity oil pump or pump drive
Faulty pumos Faulty ail pressure switch
Fauity vaive mechanism

Faulty generator
Wear on main bearing sheil
Poor fuei

Caid engine
(lack of warming-up)

Loose tightening

Damaged muffler or improper mount-
ing

Low injection pressure of nozzie
Fuel leak from norzie pipe
Fauity engine control linkage
Fauity governor

Fauity injection pump

Wear or deterioration in quality of
engine mounting rubber

Water or air in fue

Unstable
idling

Hunting occurs

REV.
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During Operation of Engine

\

Difficuity Possibis Cause Difficulty Possible Cause
Faulty iniection nozzie Engine emits . Lack of warmingup
100 much Cold engine Faulty cooling sysiem
Fauity injection pump |_whitish smoke .
" insufficient or uneven compression pressure Clogged air cleaner element
E Engine Abnormal wear in cylinder Insufficient com. | IMCOrFect vaive clearance
— e — pression pressure | Worn cylinder liner and
E knocks {ncorrect injection timing - in combustion pision rings
§ Inc 1 valve clear: é Seized piston rings
-] Poor fuei {Low cetane number) g Engine emits — d inection timing
Coid engine {lack of warming-up) e :::‘:wch ) Incorrect vaive timing
Others Loose tighening E ) Incorrect timer advance
Incorrect ad.ummcm of governor = Fauity injection nozzle
Fauity iniection pump (worn plunger) § Excessively farge injection
Fauity injection nozzie 5 Faulty injection quantity {fauity governor)
e Fauity engine control linkage pump Uneven injection quantity
(-] ..
= | Engine rpm Water ot air in fuel Fauity turbo-charger
S | willnotgo (Cl‘oued f’Uﬂ system Clogged fuel filter eiement
S | uptothe element -
2 | specified Lack of fuel Ty g Clotged fuet pipe
5 | max. rpm P —mew Smail amount Excessively small injection
-] asufficient injection of exhaust F L quantity
-~ P, auity injection
:::;i ty in injection smoke pump Fauity feed pump
.| Insufficient compression pressure in combus- Fauity overflow vaive
tion chamber Insufficient engine oil
- Py L3
- Delay in injection timing S Qil teak from engine
s = N - .
= Faulty injection nozzie g_|oupr lamp | WOrn main bearing
& a | 2
2 _| Engine emits Qil cames| ; ; =0 {is ON Fauity oil pump or pump drive
2 5| t00 much Ois  |down Hom olen e os Faulty oil pressure switch
§ 21 whitish smake { burning Ol comes) Worn vaive curde y o1 pressure s
= up tu
Oifficuity Possible Cause Difflcuity Possible Cause
Oll leak from engine Fauity fed pump
Oil comes up into Clogged fusl system (element)
Excassive oil combustion Worn piston rings - '"‘.""‘";m Fuei leak from fuel system
¢ puon chamber i Faulty engine coantrol linkage
Qil comes down - y v
into combustion | Woemn vaive guide 2 ack of fuel in ank
chamber 4 Dirt, water, or air in fuel
L]
F 3"‘"4:';‘:’ pump or 2 Engine stops | Clogged fuel system (filter, pipe, etc.)
pure -4 suddenty Seizure in injection pump drive
Lack of cooling water H 3
due ta water feak 3 aulty governor
Cooling system Fauity thermestat Seized parts in engine proper
Dirty cooling water Needie °‘“, 4 | Faulty ammeter
Clogged radiator core not deflect Faulty charging circuit or poor connection
F auity injection nozzie Fauity generator
Engine overheats Fuel systam Delay in injection timing 5 Nesdle of am- | Fauity reguiator
Exu:ivc injection .‘_;. ::.“:H:':(‘_‘_';" Fauity charging circuit or poor connection
;m Wm S | side Too much electric current is being used
Engine = - ';' Blown fuse
iohee Seized piston rings £ [ Needie of am -
F orced aperation on uphill| £ | meter p Faulty regulator
Operation carrying too g | onphus(+) Fauity battery
Rough handling | much load £ [ side
Operation under over- " | Needleof am- ' 3Ulty ammeter
{oaded condition meter remains | Fauity generator
Clogged muffler (carbon accumuiation) ::nition Faulty reguiator
- Dirt, water, or air in fuel Fauity charging circuit or poor connection
":'E 3| lrreguiar Faulty governor
Z 23| enpnerpm Fauity inj pump (N iform inj
= @ - N P
ity, irreguiar interval, etc.)

REV.



TIME VENDOR CHAPTER VENDCR

Mark

MODEL 100C 6x4 SECT. 9
Industries
NOTES P/N 24384 PAGE 29
Others
Ditficulty Possible Cause Difficulty Possible Cause
Loosa tightening Engine emits
fargs quantity Rafer to “Unusual Engine Exhaust”.
Clogged breather of black smoke :
Ol leak from i
Faulty gasket, packing, oil seat, etc. Fuel leak from fuel system i
[ {
Qil level too high 2 Condition of road (type )
E of surface, uphill, etc.)
Cracks in oil cooler core 3 Carr
" g ied load
Faulty oil cooler (qulty mbb;r ring 3 5 (
: R cracks, etc, E] perating method (sudden
5:::" od ] ' 3 3'::":‘ " Operating start-up, sudden braking,
Cracks in cylinder block 55 normal conditions ete.)
. Cracks in cylinder head E Route (geography,
Engine proper 2 distance, e1¢.)
Faulty cylinder head -
gasket rubber ring Others {runaing resistance)
resistance)
Cloudy engine oil Fauity cylinder head rubber ring
due to mixing of Load condition {overtoad)
cooling water Faulty cylinder liner rubbaer ring
:‘&"h:“m;"' 1@ | Faulty ing pump (piunger portion)
Faulty waisr hose or {00se connection
Loose drain vaive }
> |
2% Crack or damage in core |
23| waterteak Faulty eadiator | ooy o damage in upper| |
] or lower tank !
22 !
35 Faulty water pump i
32
Faulty radiator cap
Qslov-bastdmummoibumtusa '

REV.
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TABLE OF
PERIODIC
INSPECTION
ITEMS
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Qils and fluids

Oils and fluids should be replaced periodically according
to the operating hours of the engine or the driving distance
of the vehicle. However, the quality of the oils and fluids
will deteriorate in time even if the engine is not operated.
If the operating hours are small, repiacement should be made
according to the number of months. In this case “1, 2, 3, 6,
12” in the inspection interval column may be regarded as
“Every month, Every 2 months, Every 3 months, Every 6
months, and Every 12 months”.

When adding or replacing oils and fluids, be sure to use the
brands recommended by Nissan Diesel.

In order 1o keep the engine in top condition as well as to
prevent unexpected trouble, it is necessary to periodically
perform inspection and maintenance,

This chapter provides the table of daily inspection items and
periodic inspection items that must be done at the specified
intervals according to the operating hours or running dis-
tance.

The periodic inspection should be performed by the Service
Shop,

Inspection interval

1. The “®” mark in the table indicates the interval of peri-
odic inspection or adjustment.

2. The “®" mark in column D" indicates that the item
should be checked before beginning the day's operation
by referring to “PRELIMINARY INSPECTION", .

3. The “*” mark in the mbie indicates the time of initial
inspection, adjustment and replacement on a new engine.

4. The “¢” mark in the table indicates the replacement
interval of the parts that must be replaced periodicaily.

5.D, 1, 2, 3, 6, 12" in the ‘‘Inspection interval” column
indicate:

D: Daily inspection

1: Every 100 operating hours or every 4,000 km

2: Every 200 operating hours or every 8,000 km

3: Every 300 operating hours or every 12,000 km

6: Every 600 operating hours or every 24,000 km
12: Every 1,200 operating hours or every 48,000 km

Periodic replacement parts

Some component parts of the engine may experience change
or deterioration in material, or may wear in time, and it is
difficuit to determine the degree of such deterioration by
periodic inspection. Such parts are classified as periodic
replacement parts, and must be periodically replaced with
new ones even if no particular abnormality is observed.
For the Nissan Diesel engine, be sure to use the Nissan
Diesel genuine replacement parts.
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Inspection interval
Inspection item Remarks
11 2{316] 12
Check for normal starting, or for noiss LI 4
Check low speed operation, and acceieration e | e
Check the condition of exhaust e le
Check condition of 2ir cicaner element L4 in dusty area, every 100 hours or 4,000 ks
Check cylinder head and manifold for loosaness ®| 25 hours or 1,000 km '
Tightening torque:
Cylinder head
‘g Main boit 13 kgm
e Sub boit S kgm
a Manifoid
-4 intake 15 to 1.8 kgm
7:. Exhaust 1.5 10 1.8 kgm
wl
Check compression pressure . Limit of compression pressure:
19 kgfem3 — 180 to 220 rpm
Difference amonyg cylinders:
Within 4 kg/em?
Check vaive clearancs L *2S hours or 1,000 km
Intake and exhaust vaives:
0.3 to 0.4mm (both for cold and hot engines)
Check condition of crankshaft damper P e
Replacs air cleaner ciement » Every 1,200 hours or 48,000 km
o Every 10,000 hours or 40,000 km (Modd SI216)
4 e E| Check for oil leak e | e
252
33 2| Check for contamination oo
. inspection interval
Inspection item Remarks
1213 )]6]12
= Check oil level °
'3 g | Reptace engine oil . *25 hours or 1,000 km
53 Automoiive use: Every 3,000 km
3
a2 Repiace oil filter eiement ° Automotive usa: Every 3,000 km
Check for fuel feak ol e
Check fual filter for clogging [
thmn:nm p‘:euu and spray condition ° lnjection o re 100 kg/cm?
Check injection timing L] Injection timing (B.T.D.C.) .usne 20.0°
E | Check iniection quantity of injection pump .
Z | Clean gauze filter of fesd pump ]
-»
« | Drain sediment in fuel tank .
Add diaphragm oil ® Pneumatic governor equipped modeis only
Replace fuel filter element e
Check fuel level )
Check function of feed pump e
Repiace fuel hose « Every two years
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and rotation

Inspection interval
{nspection item Remarks
D} 2|13} 61} 12
Check for water leak L 4
Check water ievei oloe
g | Check instailation of radiator cap b
o
:;. Check function of radiator cap o
g‘ Check V-beit for looseness, or damge e e
F]
S | Change cooling water and flush the insids .
of system
Check function of thermostat °
Check battery electrolyte level ° Between “H™ and “L™, or 10 to 1S mm above
plates
Check specific gravity of electralyte . L] 1.250 to 1.270 at fluid temperature of 209C
If less than 1.200 recharge
E
S | Check function of generator and regulator L]
D=
= | Check connections of decarical wires for °
% looseness or damags
é Check switch operation ele
m‘:&’mf pinion sliding surface of ®- | In Service Station upon disassembiy and check
Replacs grease of genentor bearing ® | in Service Station upon disassembly and check
Inspection interval
Inspection item Remarks
Dl1] 2136112
Check operation of each meter ®
-
.-': Add greass to hour meter driver [
-3
Apply grease 10 hour meter cable [
s Check engine ing boits for | 23 *
-~ .
a Check for play of turbocharger turbins rotor e | T rger equioped models only
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RECOMMENDED
LUBRICANTS,
FUEL AND
ANTI-FREEZ

———
aam—————

— ——
— —

Engine oil 33

8 g grease 33
Antifreeze 34
Fuel 34
Ofaphragm oil 35
Cooling water 3_ §_ U
Anti-rust agent 351

In order to mainuin the original high performance of the
Nissan Diesel engine and to extend its service life as much
as possible, it is strongly recommended to use those oils
and fluids recommended by Nissan Diesed Co., Lid, and ta
replace them periodically.

Engine Oil

The Nissan Diesel engine requires high performance, high
quality engine oil capable of withsanding high speed and
heavily loaded operations. Be sure to use AP! service dass

CD or CC engine ail.

The engine oil will not exhibit its original performance if
used under improper temperature conditions. it is therefore
important to use engine oil having proper viscosity corre-
sponding to the atmospheric temperature conditions under
which the engine is (0 be operated.

Specifications and Viscasity

Recommended A.P.l. Service Classification

CD class (MIL-L-2104C) or
CC class (MIL-L21048 or
MIL-L46152)

In SD33T engines, be sure to use CD class (MIL-L-2104C)
engine oil.

Recommended class-CD engine oils (MIL-L-2104C)

Atmosphefic 1emperature Recommended SAE viscosity
~181w0 +10°C 1ow
10wW/30
-7 ta +25°C 20W/(20
—-12 10 +40°C 15W/40, 20W/40
+5 to +40°C 30
Over +30°C 40

AP

American Petroleum instituts

SA.E.: Socisty of Automotive Engineers

"::::" Brand SAE Viscosity !
gm.fsx RPMOELO300 | 10w 20wra0. 30, 40
CALTEX
CALTEX RPM DELO 400 | 15W/40, 20W/20,
on 10W, 30, 40
URSA OfL LA-3 10W, 20W/20, 30, 40
TEXACD URSA SUPER 10W, 15W/40, 20W/
TEXACO | PLUS 20, 30, 40
TEXACD URSA OIL
TExaco 10W, 20W/20, 30, 40
E£SSOLUBE D-3 SERIES 10W, 20W, 30, 40
. 10W, 10W/30, 15W/
£s50 ESSOLUBE x0-3 40, 20W/20, 30, 40
10W, 10W/30, 1SW/
ESSOLUBE X0-3 EXTRA | (0% 1OND0, 150
MOBIL DELVAC 1300
mosiL | MOSIL 30, 40
GULF GULF SUPER DUTY 10W, 15W/40, 20W/
MOTOR OIL 20, 30, 40
SHELL RIMULA CT O1L or
SHELL RIMULA X OIL 10w, 20w/20, 30, 40
SHELL
SHELL MYRINA OIL 15W/40, 20w/20,
8r BP VANELLUS C3 10W, 20W, 30, 40




Mari TNE VENDOR CHAPTER VENDOR
MODEL
Industries 100C 6x4 SECT. 9
NOTE!
S P/N_24384 PAGE 34
Antifreeze
Petrofeum Brand Use high quality, ethyiene glycol base antifreeze which pre-
Maker vents, both corrasion in the cooling system and attachment
CASTROL | CASTROL LM GREASE of scale. Note that low quality antifreeze can reduce the
AGIP AGIP F.1 GREASE 1530 cooling effect and cause engine trouble due to corrosion.
Xm_svo. VAL-LITH NO. 2 EP GREASE Recommended antifreeze
GLO GREASE
i
CHEV. CHEVRON MULTI-MOTIVE GREASE NO. 2 Paker Brand Remarks
RON
CTHEVRON POLYUREA EP GREASE NO. 2 CALTEX CALTEX AF ENGINE
COOLANT
VEEDOL VEEDOL MULTIPURPOSE or ALL PURPOSE
GREASE NO. 2 TEXACO ANTIFREEZE
COOLANT AND SUMMER
COOLANT
TEXACO
TEXACD STARTEX ANTI-
FREEZE AND SUMMER
COOLANT
€SSO €SSO ANTIFREEZE Ethyiene
glycol base
MO8IL MOBIL PERMAZONE
GULF ANTIFREEZE AND
GULF | SUMMER COOLANT
SHELL SHELL ANTIFREEZE
8P 8P ANTIFROST
CASTROL | CASTROL ANTIFREEZE
AGIP AGIP F.1 ANTIFREEZE
Fuel
Patrod ne The Nissan Diesel engine is designed to produce power by
Maker 8 Remarks using light oil as fuel. Do not use any fuel except light oil;
VALVO- | VALVOLINE ANTIFREEZE otherwise, engine trouble wil resuit.
LINE & COOLANT The light oil should have a cetane number greater than 45,
CHEV- CHEVRON ATLAS PERMA | Ethylene specific grav.lty of 0.81 to 0.85, bailing point ranging from
RON GUARD ANTIFREEZE givcol base 180 to 350°C, sulfer content of less than 0.5%, and should
AND COOLANT prove neutral in a chemicai reaction test. It shouid be clean,
VEEDOL | VEEDOL ANTIFREEZE posses the proper viscosity, and contain no water or
sediment.

REV.
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Diaphragm OQil

How the diaphragm of the pneumatic governor is lubricated
can influence the engine performance. To obtain top engine
performance, be sure to use the recommended diaphragm

ail.

Recommended oil:
55413-132)

Anti-rust Agent

Diesel Kiki Diaphragm Oil {Part No.

Recommended anti-rust agents for

long term storage

Maker

8rand Name

Specifications

CALTEX

CALTEX PRESERVATIVE
OoiL 30

ESSO

RUST-BAN 339

MOoBIL

MOSIL KOTE 503

MOSBIL ARMA 524

GULF

GULF NO RUST ENGINE
QIL Grade 11

SHELL

SHELL ENSSIS ENGINE
otL 30

P-10

MIL-L-21260 Grade il,]
MIL-L-212608 Type #1
Grade 30

Use for lubricating
system

CALTEX

CALTEX 564 RUST
PROOF OIL

ESSO

RUST-BAN 334

MO8IL

MOBIL ARMA 777

GULF

GULF OIL COAT R

SHELL

SHELL ENSSIS OtL 152

P9
MIL-L-6448

Uss for fuel system

CALTEX

CALTEX TEXACOAT

MOBIL

MOBIL XOTE 801

GULF

GULF NO-RUST A

SHELL

SHELL ENSSIS FLUID 264

P-1
MIL-L-161738 Grade |
Apply to metal surface

REV.

Cooling Water

Be sure to use clean, soft water such as city water in the
cooling system. Do not use hard water such as weil water or
river water, because such water can easily form scale in the
system. Note that scale attached to the water passage in the
cooling system (particularly in the radiator) can cause engine

overheating.
Maker Brand Name Soecifications

ELOMA AKSOF P-19

ESSO MIL-C-16173C Grade 4
ELOMA PH132S Apoly to metal surface

CALTEX SOLUBLE OIL C
KUTWELL 40 EMULSION TYPE

ESSO
RUST-8AN 310 MIL-C-40084A,

SOLVAC 1535G

MOosIL

PROSOL 35
GULF GULF CUT SOLUBLE OIL
SHELL SHELL DROMUS OIL B

MILC-22572 Type |

Use for cooling system
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| SYSTEM DIAGRAMS |

FUEL SYSTEM DIAGRAM ;

INECTION ~
NOZ2LE

MAM GALLERY
-
FLIER  on e oL, JET
oL RELIEF VALVE ’
o R
REGULATOR VALVE 4 e )
Ol COOLER -
" wEcTION Aae L et =
TURED CHARGER o FUTER o' |
(SOIIT ENGINE ONLY] SHORT \ALVE
:- oI, PaM
) on an
croote
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COOLING SYSTEM DIAGRAM

COOL.ING
on /‘”FM
COOLER

\\WATB!
l PUMP
RADIATOR
EEP-008
ELECTRICAL SYSTEM DIAGRAM

TIMELAG RELAY

< o8 BATTARY
BRI = (601
%000 S J
r 22 18)
g fa Jg J (8!
MAIN
SWITCH -
(43 7
{ GENERATOR
J A 20 —‘”—_L LIGHT T T T T
r a8 s N £ = 231 GLOWPLUG
e A os A $933: Shieem
ENGINE N/ S025: 4 Pieces
Top SD18: 3 Plecss
-
SwITCH - .
[ 1
! Z )"OR.° WARNING LIGHT
STARTING :
MGTOR .
ON. PRESSURE SWITCH
105) 5
::Eg.uo g:':ssun:
SWMITCH  SWITCH 090200
NFAELS EEP- 009
REGULATOR

REV.




M k TITLE VENDOR CHAPTER VENDOR
MODEL 100C 6X4 SECT.

Industries 10
NOTES 2/N 200057 PAGE 1

Operation Manual

IR K H D
DEUTZ

FL10M

i

i

REV.



Mark

Industries

REV.

TIME

VENDOR CHAPTER

VENDOR

MODEL

100C 6X4

SECT.

10

NOTES

P/N 200057

PAGE

DEUTZ Diese! Engines

mmnmmmwmmm

fuel consumption
1t goes without saymg that the high demmands regard-
ing protecnon of the envronment are aiso fuifilled.

Beware of Running Engine

Always stop the engine befors caTying out maints-
nance or repair work. After comupieting the work, refit
any quards which had 10 be removed.

work ciothing shouid be wom when
working on the running engine.
Always 500 the engine before refueling.
Never um the engme i an enciosed space — danger
due 10 POtSONOUS VapOours.

Sepvice and Maintenance

will also play a decisive roie as 1o whether the engine
futfitls 10 your satistaction the dermnands you maia on
it. Observancs of the prescribed maintenance ner-
vai$ and careful carryng out of the service and mam-
tenance jobs are therefore essential.

Particutar attertion must be given with regard to ap-
plications invoiving differmg and harder operating
conditions as compared with nonmal cperanon.

Safety

ing personnel. .
in addition, it is also necessary to observe the official
safety and accident prevention fules.

in case of operational troubies and queries concerm-
ing spare pans, pieass contact your DEUTZ agent.
Where necessary, our tramed speciaiists wiil ensure
2 quick ang professional repaie, using DEUTZ spare
parts. Gemune DEUTZ spase parts are aiways manu-
factured to the tatest techmeai standaras. More intor-
mabon on OEUTZ SERVICE is to be found at the end
of this Operaton Manual.

Gaskets ysed in this engine may
contam asbestos.

When carrynyg out repair work, pay
specsal attention o spare parts
which are marked ,a“.

a
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2.1 Model Designation

2.2 Engine lllustrations

2.3 Lube 0il Circuit

2.4 Layout of Fuel System

2.1.1 Rating Plate 2.1.2 Location of Rating Plate 2.1.3 Engine Serial Number

The mode designation A, the engine serial number
B and the performance data are stamped on the
rating piate. When ordenng spare parts. it is es-
sental to quots the model designation and engine
seral humber.,

2.1.4 Numbering of Cylinders

The cylinders are numbered consecutively, begm-
ning at the fiywheel end.

The rating ptate C is attached to the crankcase; de- The engine sertal aumber 0 is stamoed into the
pending on the version. an additional raung plate crankeasa as weil 2s on the rating piate(s).
May De attachied to e air Cowiing.
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2.2.1 Service Side

20

19

18

L

17

WU rn —

Lifting eyedolts

Cogling biower

{with imegrated aitemator)
0Oil filier neck

Guarg

Air compressor

V-beit idier pulley

V-beit puliey (air compressor)
V-Deit puiley (crankshatt)
Air compressor V-beit
Hood ot toothed beit drive
Flaxibie engine mountings
Qil pan

Qit dran piug

Qit pump

Speed controf lever
Shut-down lever

Qil filter

Fuei filter

Fuet pump

Cooiing blower V-bett -
Removabie air cowting

Qil coater

2.2.2 Exhaust-Air Side

25723

Cut-out for passage of fines

(in case of engine-oii cap heaung system) :

Flywnee!

Hydraulic pump
Starter motor
Cylinger crankcase
Exhaust mantoid
Air intake manitold
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1 Qitpan
2 Suction pipe
3 Qil pump
4 Qil duct to oil filter and
thermostat housing

5 Qi filter
6 Qil galiery

7 Qil bores to camshatt

and main bearngs

8 Camshait beaning

9 Main beanng
10 Big-end beanng
1 ; Spray nozze far piston cooting
1

Connection for 3ir compressor
lubrication

13 Thermostat housing

14 Qil cooler

15 OQil-cooled cytinder

16 0l duct for lubrication of
rocker arms

17  Rocker arm lubrication

18  Qil retum wia crankcase to

oil pan
5 4 3 2 1
RSN
1 Fuel tank
1 2 Fuetline from tank to
fuei feed pump
3 Fuel feed pump
12 4 Fuel ine trom feed pump
ta tuel fitter
S Fuet filter
10 6 Fueiline from fiiter to
piug-m imechon pump
7 Piug-in injection pumps
8 Fuet distnbution tine
9 | 9 injectontines
10 Injectors
> i 11 Fuel backieakage line
SR = N 8 12 Fuei overtiow line
NN Dy S 13 Fuet retum fine 10 tank
d %ﬁﬁ 113,5“ 3 2
J) & U N\ 7 8 » \
A\ 1 b.f \(.;:,2\ A )
’@'7 R Tl \i 6
f“..f ool Pg— ‘ '-‘ ‘
o Tj\b‘;, _ 3 ‘
g - - e ; - 4 !
|
S
[ETTe]
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3.1 Gommissioning

3.2 Starting

3.3 Monitoring Systems
3.4 Stopping

3.5 Operating Conditions

3.1.1 Filling in Engine Oil 3.1.2 Filling Oil Bath Air Cleaner

with Engine Qil

3.1.3 Filling the Fuel Tank

As a ruie, the engines are deiivered without oil fill-

Fiit il bath air cieaner (if mounted) with engine oil

REV.

ing. up 10 the arrow mark.

Fill the engine with iube oil through the oil filler

neck (arrow).

For oil filling volume, see 9.1

For oil quaiity grace and oil viscosity, see 4.1

3.1.4 Other Preparations 3.1.5 Additional Maintenance Jobs

@ Check battery and lead connections: see 6.7.1
® Removs litting eyedoits, if mounted: see 6.7.2

@ Trial Run
Upon compisting the preparations, run the en-
gine for a short trial penod ot about 10 minutes
without lgad.

Steps to be taken during and after trial run:

~{Check engine for lsakages.

~Check oil level, top up with oil if necessary:
sead.1.1an06.1.2

—Retension V-beits: ses 6.5

@ Running in
Normaily, new engines have a higher oii con-
sumption. During the running-in phase, ap-
prox. 200 running hours, it is recommended to
check the oil level twice daily. After the running-
in phass. checkang oncs a day will be sutficient.

Atter S0 running hours. the followmg maintenance
jobs are to be carmned out:

@ Change jube oil; see 6.1.2
@ Renew oil filter cartridge: ses 6.1.3
@ Renew tuel filter cartridge: see 6.2.1

©® Check V-beit tension, retension if necessary:
see 6.5

©® Check vaive ciearances, readjust if necessary:
see6.6.1

@ Check engme for isakages

@ Check engine mountings, retighten if neces-
sary: see 9.2

Use only commercial-grade diesel fuel. See 4.2 for
fuel quality grade.

In accordance with ambient temoeratures, sume
mer or winter diesel fuel should be used.

Stop engine before filling fuel
tankt

Observe strict cleantiness!

Do not spilt any tuet!
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3.2.1 Electric Starting

257681 0
without Cold-Starting Aid with Cold-Starting Aid (Heating Plug)
@ Disangage ths ciutch ~ where possidie ~ to @ Push key in deeper and tum further clockwise @ Push key in deeper and turn turther clockwise
separate sngme from driven equipment. 2Q3INSt SPrMQ pressure as far as detent. against spnng pressure.
@ Set speed controt lever 1 1o idling speed posi- - Position 2 = No function. —Position 2 = Preneating.
tion. -~ Position 3 = Start. Hold in position 2 for about 1 minute tor pre-
© Sat shut-down jever 2 10 operating position. ©® Releass key as 500N 28 engine starts firing. heating.
@ insert ey - Pilot lamps go out. ©® Tum key further as far as detent,
— Position 0 = No operating voitage. - Position 3 = Start.
® Tum key clockwise: @ Reiease key as soon as engine starts firing.
~Position 1 = Operating voitage. ~Piiot lamps go out.
~Charging piiot tamp 3 lights up.
= 0il pressure pilot amp 4 lights up. Do not actuate starter tor more than 20 seconds at a time. {f engme does not start, wait 1 minute before re-
peating attempt.
if engine does not start after two attempts, trace the cause with aid of Diagnosis Chart {see 7.1).
Before starting , make sure that
no-one 1S Standing in the ciosa vi-
cinity of the engine or dnven ma-
chine,
Atter carrymg out repairs: Check that ail satety
guargs have deen refitted and all tools have been
remaved from the engine.
When starting with heating piug, do not use any
additionat starung aids (e.9. spraying ot start pi-
lot). Danger of accigent!
3.3.1 Engine Qil Pressure
0il Pressure Pilot Lamp 0il Pressure indicator 0ii Pressurs Gauge

7575210 57530 29TLI0]
@ The oil pressure pilot amp lights up with operat- © The pointer of the oil pressure indicator must re- @ The pointer of the oil pressure gauge must Show
ing voltage switched on but engine stopped. Main in the green sector over the entre operat- the mimimum oil pressure (see 9.1).
@ When the engme 1S runming, the il pressurs pi- ing range.
lot tamp must be out.

REV.
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3.4.1 Mechanical Shut-Down

3.4.2 Electrical Shut-Down
(Ignition Key)

25745

@ Set speed control lever 1 to low speed position.

@ Actuate shut-down lever 2 until engine stops,
whereupon charging pilot lamp and oil pressure
pilot famp light up.

@ Turn key counter-clockwise (to postition 0) and
withdraw. Pilot lamps go out.

3.5.1 Operation in Winter

@ Lube Oil Viscosity
-~ Select viscosity (SAE-grade) as governed by
the ambient tempearature prevatiing at the
time ot starting the engime: see 4.1.2.
Note shorter psnoas between oif changes
when operating below — 10 °C (+ 14 °F):
sea6.6.1.

©® Diesai Fuel
—~Use winter-grade fuel for operation below
0°C(+ 32°F):se84d.4.2.

© Additional Maintenance Jobs
-~Drain ths thick siudge from fuel tank oncs 2
week (by undoing the sludgs drain plug).
- Match the oil filling in oil bath air cieaner (if fit-
ted) to ambient temperature, as in cass of en-

gins oil.

- At temperatures below — 20 °C (— 4 *F), -
bricate the flywheel nng gear with low-
temperature greass, e.g. Basch FT 1V 31,
from time to time through the pinion hole (i
necessary, remove starter).

@ Cold-Starting Aids

— At temperatures near or beiow freezing point,
start if necessary with heating piug: see
3.2.1.

This not onty iowers the starting limit temper-
3ture, but proves aiso usetul at temperatures
noraily not requining 2 starung awd.

REV.

@ Tumn key counter-clockwise (to position 0) and

withdraw. Pilot famps 1 and 2 go out.

Do not shut engine down suddenly from tfuil-load

running.
@ Battery
—Cold starting requires a good state af charge
of the battery: see6.7.1.
—Lowering the limit temperatures oy 4 - 5 °*
{39 ~ 41 °F) is possibie by rasing the battery

temperature to about + 20 °C (+ 68 °F). This
is achieved by remowing the battery and stor-
ing it in 2 warm room.
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3.5.2 High Ambient Temperature,
High Altitude

@ With increasing aititude and increasing ambient
temperature, the gensity of the air tends to de-
crease. This has an sffect on the maximum
power output of the engins, the exhaust gas
Quality, the temperature levei and, in the
exireme case, the starting benaviour. For non-
stationary engines, operation at aititudes up to
1000 metres is agmissibis (up to 30 °C {86 *F}).
When operating unasr untavourabie conditions
{higher aftitude or higher temperature), 3 reduc-
tion in the amount of injected fue!. and theretore
in the engine's power output, is necessary.

@ In case of doybt concemning such engine appii-
catiens, ask your enging or equipment supplier
whether, in the intsrests of operationat satety,
service lite ang exnaust gas guatity (smoke!), an
engine deraing had been considersd neces-
saty, or simpty contact the DEUTZ SERVICE.

REV.
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4.1 Lube 0il
4.2 Fuel
4.1.1 Quality Grade 4.1.2 Viscosity

Lube oils are differentiated according to their effi- As the viscosity of lude oil is greatly influenced by

ciency and quality grade. Commonty used are the the temperature, the choics of SAE-grade should  * £ gg -§-+30°C A
AP1-Specifications, named afterthe ,AmencanfPs-  be governed by the ambient temperatura at engine Y S
troteum institute*. site. Optimum operating benaviour will be attained 174
" if you take as guide the oil viscosity diagram ap- F N
roocharged Engines pecific Should lemperatures temporarily fall below the 120 1
U ed En CCISEAPl.s ‘CC/SF limits of the SAE-grade seiected, this will merety T H
CO/SE CD/SE affect the smaring performance but cause no 59-¢ LJ®
damage to the engmne. Exceeding the application [
Turbocharged Engines AP1-Specific. limsts shouid not be over a prolongeg penod, in 50-4-+ 10 2
CD/SE CO/SF orger t0 keep wear Gown to a Minimum. S
SHPD* MW‘?“‘”“P’“:&';’YP‘“’"P‘ 414 :g;
* SHPD (Super High Performance Oiesal) oilsare ~ _ m&m ﬁqm-ﬂomgu oiu'-ma?g?nu:um:: g il=ll -
approved by KHD by name onty, sincs a valild rauyce fuel consumption. 321 o mufizisl
Specification has not yet been Laid down. 2
Shouid you have any doubt, 2sk the DEUTZ SER- ) 231+ 1 H
14d-10 [§iL]
<
5 - ]
-44-20
-13 = _-.n g
H
3
-224--30 l ;
-31-4- : g
Oll change mtervais: see6.1.1 i ]
Ofl tiiling volumes: see 9.1, -40-{ -~ 40 Y « %
v v E!

4.2.1 Quality Grade 4.2.2 Winter-Grade Fuel

Always use branded grades ot diesei fuel having 2 At low temperanires. waxing may occur and clog !
sulohur content of beiow 0.5 %. Inthe casaofa thefueisystem, thuscausing operationattroubles. -, PN
higher suiphur content, the peniods between oil In the case of ambient temperatures below 0 °C

{+32° F), uss winter-grace diesel fuel (downto . _ o
- 15°C [+ 5 *F]). Normally, this is offered at fill-

changes must be shortened: see6.1.1.

The toltowing fuet specifications ars approved:
@ DIN 51 601
@ NATO Codes F54, F75 and F 76

©8S2869:A1andA2
{in cass of A 2, note suiphur content)

® ASTM D 975-81: 1-D and 2-D
® W-F-3002: OF-A, OF-1 and OF-2.

ing stations in good time betore the coid ssason
starts. Diesel fuel with additives (. Super diesel”) is

aiso on sale for use at temperansres
down to — 20°C (— 4 °F).

@ At temperatures 2s low as — 15°C(+ 5P to
- 20 °C (— 4 °F), kerosene shouid be mixed
with the diesel fuel.

The necessary percentages for admbang are to
be seen in the diagram at nght.

If summer diesel fuel has to be used at tempera- s
tures betow 0 °C (+ 32 °F), up v 60 % kesosene
can be agmixed (see diagram).

In most cases, adequats resistancs 1o coid is aiso

attained by adding a tiow improver (fue additive).
Ask your OEUTZ SERVICE about this.

Prepare the blend 1n the tank it-
settt
il in the necessary amount of
kerosene first, then add diesel
fued.

REV.
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5.1 Maintenance Schedule
5.2 Maintenance Chart
5.3 Completed Maintenance Jobs
In runmng hours (h) ¥ Cheex
Every Every Clean See
10h Renew Section
resp.
daity | 502 | 125 | 250 | 500 | 750 | 1000 | 2000 | 3000 Job
. o P e wlﬂ'ﬂ*‘v‘rﬁﬂ . Oil levei in engsne/secarate tank 6.1.2
. R Py oA P T B éii;:’; "o Engine for leakages
o e BT o R e . Qil bath- ang dry-type air cieaners #% 6.4
o s s e o Battery and lead connections 6.7
B o | o | o [ERE o | o [ o Cooling system (dep. onengine use)” 6.3
o Etome | ot | o [rdgormq aidl Engmeoil (dep. on engine use) 6.1.2
. 2] o | o 5% Qil fittes (dep. on oil change interval) 5.1.3
. b e A A Fuel fifter 5.2.1
R oS R . RS . Vaive ciearances (readjust if necessary) 6.6.1
. ya LERTER S e Engine mountings (retigtiten it necessary) 9.2
. . . V-beits (retension if necessary) 8.5
: . s . Toathed beit 6.5.5
g . ' . Injectors
iyeoe seron 3438
MR (s
Bogin =E=
R gurce-tmes 4 COMmmIsSIONING New and Overnauied eNgINes % Clean ot necessary
s /] rage APY: CC/SE ¥ OH quainty qrade APY: CO/SE SRenewdnecessary |

The Maintenance Chart dispiayed here is supplied
as seif-adhesive label along with each engine.
Check that this fabel is stuck at a convenent loca-
tion on the engine or driven equioment.

If necessary, ask for a fresh suppty of iabels.
Valid for routine maintenance work is the Mainte-

nancs Schedule: see 5.1

Stop engine betore carrying aut
any maintenance work

REV.

/ wﬁ- N\

F2—-4L 1011

29740470
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Hours Date Signature/Stamp Hours Date Signature/Stamp
50 -
375 500
625 750
875 1000
128 1250
1375 1500
1625 1750 .
1875 2000 |
2125 250 |
2625 2750 |
The maimenance jobs duly compieted can be recorded in the above tabie.
* Commissionmq new and overhauied engines.
Hours Date Signature/Stamp Hours Date Signature/Stamp
2875 3000
3125 3250 |
3375 3500
3625 3750
3875 4000
a2 4250 :
4375 4500
4625 4750 ‘
4875 5000 ;
5125 5250 |
5375 5500
5625 5750

REV.

The maintenance jobs duly compieted can be recorded in the above tadle.
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6.1 Lubrication System

6.2 Fuel System

6.3 Cooling System

6.4 Combustion Air Cleaner
6.5 Beit Drives

6.6 Adjustments

6.7 Accessaries

§.1.1 0il Change interval

@ The oil change intervais are dependent on the
engme application and on the quatity of the lu-
bncation odl.

@ Shouid. within one year, the engine run less
than the hours stated in the tabie, the oil must
be changed at least once a year.

© The table is subject 10 the following conditions:

-;«dwmu.sumnureomma.OS%
w

- Prevailing ambient temperature above

= 10°C{+ 14°F).

@ In ths case of suiphur content > 0.5upto 1 %,
or prevailing ambient temperatures bemg beiow
~ 10 °C (+ 14 *fF), the intervats between oil
changes are to be haived.

@ In the case of fuels containing more than 1 up to
1.5 % suiphur, a iube oi with a TBN of 12x %
suiphur content must be used.

6.1.2 Changing Engine 0Oil
Checking 0il Levei

Naturaily Aspirated Engines

0l Grade

CC/SE CO/SE
CC/SF CO/SF

Equipment engines

Qil Change {running hours)

Light duties. e.g.:

Road vehicies, Tractors, Lift trucks, 500 750
Cranes, Construction mactnesy, Rail traction units, Ships,

Generating sets, Pumps

Heavy duties. e.g.:

Combine harvesters, Underground mining, Road sweepers, 250 k¥(]

Winter service, Emergency gensets,
Emergency pumps

TBN = ,Total Base Number": expresses the neu-
traiising capacity of the oil. Ask your supplier o .
quote TBN.

2587810

® Position engine or vehicia on ievel surfacs.

@ Set cab heater actuating lever to maximum heat-
ing capacity (only in the cass of vehicles with
engine oif-operated cab heater system).

@ Warm up engine
- lube- oil
(+ 176°F).

@ Stop engine.

lemperature  approx. 80“C

REV.

@ Placs oif tray under engine.

@ Screw out oil drain plug.

@ Orain ail. _

@ Refit oil drain plug compiets with new sealing
ring and tighten firmly. (For tightensng torque,
se89.2)

@ Fill in fresh lube oul.

- Qil gradesviscosity: ses 4.1
- Filling volumas: see 9.1

@ Start engine and run ai low idling speed
{for about 2 min. in case of oii-operated heates
system).

\)

4—MAX
<tmin |

_E7R]|

@ Stop engine.
@ Chack oil leved. .
- In case of oil dipsticks with double marking
(® and -}, the dash mark is applicable.
~ {f necessary, lop up with ot as far as the up-
per dash mark.

Take care when draining oft hot

oil: Danger of scaidingl

Catch oid ol in suitable receptacie

ready for proper disposal (o pre-
vent environmentat pollutiond
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6.1.3 Renewing Qil Filter

REV.

<

o

- @ Release lube ail filter cartridge with normal
commercial tool and spin off.
® Catch any escaping oil in receptacis.

Beware of hot oil:
Danger of scaiding!

A

6.2.1 Renewing Fuei Filter

=

881

dJl =

@ Closa fuei stopcock.

® Release fuel filter cartndge with normal com-
mercial togl and spin off.

@ Catch escaping fuel in receptacie.

When working on the fusl system,
keep naked lights awayl Do not
smokei

@ Clean seaiing surfaca of fitter carmer.

@ Apply light film of ol to rubber gaskst of new
lube oil filter cartrioge.

@ Screw cartnidge into piace by hand until gasket
is gventy seated.

@ Clean seahng suriace of lilter carner.

@ Apply light film ot oil or diesei fuai {0 rubber gas-
ket of new fuel filter cartridge.

@ Screw cartridge into place by hand untid gasket
is evenly seated.

2588210

@ Tighten lube oil filter cartridge firmty by gvng a
finat hatf tum.

@ Checx oil level: see 6.1.2

® Check oil pressure: see 3.3.1

@ Check sealing of lube oil fiiter caridge for
leaks.

(7588210} '

@ Tighten (uel tilter cartndge firmty by giving a fi- -
nal hai tum.

©® Qpen fuet stopcock.

@ Check sealing for leaks.

Bleeding of the fuel system is hot necessary.
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6.3.1 Cleaning intervais
@ The degree of soiling of the cooling system is -

depenaent on the type of engine apphication. Checking or Cleaning
@ More severe contamination can accur, £.g. in ] Engine Applicatisn

case of: Guide Values

-OConstmaion sits applicanon, due 10 heavily (runmng hours)

ust-iagen air. "
~Harvestng work. due to the high proporton 2000 Poaps. Beneraing Sets n cosed fo0ms.
gﬁmxﬂmﬁ.wmw:mmm.m 7000 Veceson
) 500 Tractors, Litt trucks, Mobile gensets

@ The danger ot contamination ts increased dus to -

residues of oil and fuel on the engine. Check ex- 250 Vehiciesonconstruction siesandunpavedroags,

tra caretully, theretore, for leakages when appii- Construction machinery, Compressors, Underground mine units

canons invoive high dust tali-out. 125 Farm equioment. T ractors doing harvesting work
@ in view ot the varying conditions of appiication,

the cleaning intervals must be determined trom

case to case. The cieaning mtervals stated in the

table can be taken as guide values.
6.3.2 Cleaning the Caoling System

i
|
With High-Pressure Stsam Jet

@ Remove cooling-air cowting 1. @ Remove cooling-air cowiing 1. @ Remave cooling-air cowiing 1.

@ Start blowwng through the engine with compres-
sed air from the exnaust-air side, payng parti-
cular gttention to the cooling fins and oil cooler.
Remove any dirt biown nto the air cowiing

space.
® Remount cooting-air cowiing 1.

A

Engine must be stopped ana cool-
ed down prior to cieaning!

REV.

@ Spray engine with a commercial coid cleansing
agent and allow 3 S02kNg-in perod of about 10
minutes.

© Wash engine ciean with 3 powerful waner jet
(taking care 10 avoid direct contact of the water
jet with sensitive engine components, ¢.g. a
ternator 2).

@ Repeat procedure, if necessary.

® Remount cooling-air cowhng 1.

@ Run engme until warm, in order to prevent rust
formation.

@ Clean engine with Steam jet (taking care 10 avoid
direct contact of the steam jet with sensitive en-
gine components, ¢.g. atemator 2).

© Remount cooiing-air cowiing 1.

® Run engine until warm, in order to prevent rust
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REV.

6.4.1 Cleaning intervais

©® The degree of soiling of the combustion air ciea-
ner depends on the amount of dust inthe air and
the szze of filter used. If very dusty air is to be ex-
pected, the combustion air cieaner ¢an be pre-
ceded by a Cycione-type pre-cieaner.

©® Conssquently, the Cleaning imtervais cannot be
Laid down generally, but have 1o be detsrmined
from case 1o case.

@ dry-type ar cieaners are used. Cleaning
shouid be camed out only when the service
pauge indicates that servicng is due.

® Too frequent dismantiing and refitting may
damage the seal between filter cartridge ang
housing.

Servicing of the air cleaner becomes necessary it
® with contamination indicator
~the red Hag 1 is fully visible with engine
swopped.
@ with filter service trip
~the yellow waming lamp lights up with engine
running.

6.4.2 Emptying the Cycione-Type
Pre-Cleaner

6.4.3 Cleaning the 0il Bath
Air Cleaner

@ Undo wing nut 1 and take off housing cap. 2.
@ Lift dust cotiector 3 off cyciona base 4 and emp-
ty. Clean Cycione base by femovng leaves,

Straw, etc.

® Reposition dust collector 3 onto base 4 and
fasten housing cap 2 in piace by tightening wing
nutl.

Never fill dust coliector with oii!
Renew dust cotlector if camaged!

@ Stop engine and wait about 10 minutes until the
oil has run out of filter upper part 1.

@ Retease snap clips 2 and remowve ol bowt 3 to-
gether with filter jower part 4, Joosening filter
element at joint by means of 3 screwdriver, if
necessary. Do not dcamage rubbes seal 5!

@ After removing dirty oil and siudge, clean od
bowi

@ Rinse filter lower part 4 in diesat fues and allow
10 orip-dry thoroughtly.

sary.
@ Fill ol bowi with engine oil up to oil level mark

@ Clean filter upper part 1, if necessary.
@ inspect rubber ssais S and 6, renewing if neces-

(arrow). For oil viscosity, see 4.1.2.
@ Refit oit bowi and filter eiement to fitter upper
partand tasten snap clips.

A

rwﬁrmwmm(w
ine

Dispose of used oil in compliance
with Stanstory provisions.



Mark TnE VENDOR CHAPTER VENDOR
ar -
MODEL 100C 6X4 SECT.
Industries 10
NOTES P/N 200057 PAGE 17
6.4.4 Dry-Type Air Cleaner
Dust Ejector Vaive Filter Cartridges

258

@ Discharge the dust gjector vaive ) by pressing
apart the lips of the ejection siot, applying pres-
sure as indicated by the arrows.

@ Clean the ejection siot trom time to time.

@ Remove any cakes of dust by pressing together
the upper part of the vaive.

©® Releass fastening clamps 1.
o;moﬁﬁmrmﬂandpuuoulmmmnndoe

Odnnlmucammonemamrlywalw-

est.
® Clean tilter cacridge 3:
~With dry compressed air (max. 5 bar), ap-
plied trom inside 10 outside. or
—Tap out (emergency measure only), taking
care not to damage cartridge, or
- Wash out as per maker's instructions.
@ Check cartndge for damage to filter paper (by
introducing lighted lamp), and check seats. Re-

@ After having serviced the filter canndgs five -
times, or after 2 years at the laiesi, renow safety
cartridge 4 (never cleani). !
Proceed as follows: .
- Undo hex. nut 5 and pull out canridge 4.

- insent new canndge and secure with hex. nut.

@ insen tilter cartridge 3, place on hood 2 and fas-
ten with clamps 1.

In no event use petrol (gasoline)
of hot liquids for washiag the filter
canndge!

new, if necessary.

8.5.3 Renewing Biower V-Belt

6.5.1 Checking V-Belts 6.5.2 Retensioning Blower V-Beit

=

¢ ca.3-
= 7 mm |
lsmh
@ inspect V-beit over whoie iength for damags or @ Slacken hex. bolts 1 and 2. @ if air compressor is mounted: First, remove
cracks. Renew damaged or cracked V-beits. @ Push idier puliey 3 outwards untit correct V-belt compressor V-beit: see 6.5.4.
@ Check by pressing with the thumb midway be- tension ts attained. @ Slacken hex. botts 1 and 2.
Tween the pulieys o Ses whether the V-beit ge- @ Retighten hex. bolts 1 and 2. @ Push idier pulley 3 inwards.
flects inwaras by not more than approx. @ Remove V-beit and place on new beit.
10-15 mm - cooling blower or 3-7 mm-aif com- ©® Push idier pulley 3 outwards until correct V-belt
tension s attained.

@ Retighten hex. boits 1 and 2.
® It applicable, refit air compressor V-beit: see

6.5.4.
Stop engine before retensionng
V-befts! it appiicadie, refit V-beft
guard. .

pressor.
onsnemry. retension V-beit: ses 6.5.2 and
6.5.4.

REV.
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6.5.4 Retensioning or Renewing
Air Compressor V-Beit

@ Unscrew hex. boits 1.

® Take off outer haif-puliey 2.

@ Renew V-belt it necessary

@ To retension, remove one or more shims 3 ~ as
may be required — from inside. Place removed
shim(s) outside on removed haif-putiey 2.

@ Retighten boits 1, while tuming engine with

turmng tool to prevent the V-deit being squeez-
ed.

in the case of new V-beits, recheck beit tenswon af-
1er runmng for 15 mintes.

6.5.5 Checking Toothed Beit
S T
O @ 2
1

7 X6

]

©® Take off lefi-hand covering hood 1 of the tooth-
ed beit drive, atter undoing hex. bolts 2 and 3.
@ Check toothed beit 4 over whole iength at tooth
100tS and tooth backs 1or Cracks (See arrows).

@ To do this, tum engine tour revoiutions with

tuming toot.

REV.

@ it cracks are found, renew toothed belt (see
Workshop Manuai).

©® Replace hood 1 and secure with hex boits 2

and3.
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6.6.1 Checking/
Adjusting Vaive Clearances

]
@

[z}

@ Remove rocker cover.

@ Position Crankshait as per setting schematic:
ses §.6.1.1.

@ Betore adiusting vaive clearance: Allow engme

@ if necossary, adjust vaive ciearance s folows:
« Lposen jocknut 4 by 2 - 3 tums.

~With Allen key 7 adjust setscrew 5 so that,

when locknut 4 is retiginened, the correct

10 cool down for at least 30 minutes (0# tempe- vaive clearance is attained.

rature betow 80 °C (176 *F). ®Check the vaive ciearances at each of the
@ Check vaive ciearance 1 between pag of rocker remaining cylinders ang agdjust it necessary.

arm 2 and vaive 3 with teeier blade 6 (Clearance @ Refit rocker cover with new ssal.

is correct if teeler biage can be inserted n gap

with 3 siight drag).

For permissibie vaive clearance, see 9.1.
6.6.1.1 Setting Schematic for

Adjusting Vaive Clearances
2 2 3 2 3 4

LORLl I

fonm]
Lend |
i
)|
=)

9411

@ Crankshatt Position 1;

@ Crankshaft Position 2

Tum the crankshaft untii both valves at cylinder
1 are on ,overiap’ (i.e. exhaust vaive about to |
ciose, iniet vaive about 1o open).

The vaives marked black can now be adjusted.
Mark each adjusted vaive with chalk to show
that it has been done.

Turn the crankshaft further by one rotation
(360°). The vaives marked black can now be ad-
justed.
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6.7.1 Battery
8.7.1.1 Checking Battery and 6.7.1.2 Checking Electrolyte Level 6.7.1.3 Checking Specific
Lead Connections Gravity of Electroiyte
—) (+ Gl o
?
N———— N
TR0 ] Eode
® Keep battery ciean and dry. ® Removecelicans 1. @ Measure the specific gravity of the individual
® Undo soiled terminat clamps. @ if electroiyie leved testers 2 are provided: the lev- celis with a hyorometer.

REV.

@ Clean battery terminal posts (+ and ~) and
clamps. ang treat with an acid-fres and acid-re-
sistant grease.

@ When reconnecting, ensure good contact of the
terminal ciamps. Tighten clamping boits firmly.

¢l shouid be high enough to wet the battom of
these

-@ An sitemnative method iS 10 insert a woogen stick
3 into the ceff until it touches the top of the
piates. The electrotyte shouid wet the sick over
a length ot about 10 - 15 mm.

onmsmmemsm.muomw

.Ww‘m

Specific Gravity
migA n *Bé (*Baumé)*
id (Baume) State of Charge
Normal Tropics Normal Tropics
1,28 1.23 3z r Fully charged
1.20 1,12 24° 16° Halt charged: Recharpe
. Dischargea: Charge up
1,12 .1,08 16° n" immediately

* Measurement of the specific gravity in °Bé

(*Baumé) is obsolete and rarely used 100ay.
The gases emutted by the batery
are explosive! Avoid formation of
sparks 1 vicinity of battery, keep

A naked lights away!

Do not aliow acid 1o come Into contact with the skin
or clothing! Wear protective goggies!
Do not piace toots on battery!

The measured vaiues (see table alongsids)indi-
cate the state of charge of the battery.  °* ‘
During the measurement, the temperature of
u;%mm shouid preterably read 20 °C
[{ .
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6.7.2 Notes on three-phase system: 6.7.3 Lifting Tackle

REV.

® When the engine is rasniag, never disconnect
the jeacs between battery, aitemator and regu-
lator. Where it is however necessary 0 operate
the engine without battery, disconnect, before
staring, the regulator trom the attemator,

@ Be sure not to confuse the battery terminals.

© Renew a detective charging pilat ight bulb im-
medgiately.

@ Beiore washing the engine, fit covers to protect
the aternator and reguiator.

©® The common practice on a DC-system of tou-
ching 2 lead against frame tor checiang whether
the jead is live must under no cICUMSTances be
adopted on a thres-phase current System.

@ in case of electnc weiding, connect the earth
termmat of the weiding unit direct to the part 1o
be weided.

Always use the comect litting
é tackie!
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7.1 Diagnosis Chart

@ it engine problems occur, they will frequentty be
caused by improper operanon or mamtenance
of the engine.

@ In cass of any trouble. aiways check whether the
operating and maimenance instrucuons have
been observed.

@ An appropriate Diagnosis Chart appears on the
page oppasne.
@ if you cannot identity the cause of the troubie or

are unabie to put it right yourseif. contact your
DEUTZ SERVICE.

Trauble

Engine fails (or difficult) to stan

Engine starts. but runs uneveniy of stalls

Engine becomes 100 hot. temperature monitor gives warning

Engine gives poor performance

Engine not working on ail cylinders

Engine has littie or no oil pressure

Engine oii consumption excessive

Engine smokes - biue
- white
- black

Remadial Measure
Check
Adjust

Topup
Lower level

E
Fap=>g

| Cause

Saction

r Not deciutched (where possibie)

. y . Oil levet too low

. Below start limit temperature

* e ol o | o Oil ievel too high

~ o {o ] e Excessive inclination of engine

. ] Wrong SAE-grade of engi

o_| Aircleaner: Filter soiled

. Fuel quality not as quoted in Op. Manual

Operation

oil and ol quali

Op. Media

!

;_1....-.

<4 Cooling fins soiled

Air cleaner: Contamination indicator/Flter service inip detective

Combustion Air

4

sax4 Cooling blower fauily V-beit brokendooss

LE

W Heating-up of cooling air/Recyciing of heat

Cooling System

19089 Battery defective or fiat

4

ERD]
Ot

REV.

AR EIREHRRE

’H"'El

Nivid Connections of starter circuit loose/oxidized

HEEOEE!

Starter faulty or pimion does not engage

o | Vaive ciearances incorrect

injection line ieaky

o | Injector geiective

ST
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8.1 Preservation
8.1 Pressrvation

REV.

It the engine 1s to be shut down for 2 major penod,
it is necessary 10 take pressfvative measures 1o
prevent rust tormaton. The presesvauve measures
descnibed here will protect the shut-gown engine
for a penod of up to about 6 months. Before re-
using the engine, the preservauves must be
removed, except from the oil and tuel.

@ Anti -cormosmve oits to Specification:
- MIL-L-21260B
- TL 915003772
= NATO Cods C 640 / 642

- @ Anti-cofrosive agent to Specification:

~ NATO Code C 632

@ Recommengded Cleansing agent for removing
pmem

(nmmnmemtsmu)

©® Ciean engine with high-pressure steam jet (in
case of need, coid cieansing agent): see 6.3.2.

® Warm up engine ana stop.

® Drain engine oil: see Chapter 6, and fill in anti-
cofrosve oil.

@ Clean oil bath air cisaner (if pruvmd) see
6.4.3, and fill in anti-corrosve oil

© Drain tuet out ot tank.

@ Prepare fuei moxture of 90 % diesel fuel and
10 % anti-corrosive oil and fill up @nk.

® Run engine for about 10 minutes.

- @ Stop engine.
-@ Tum engme over several times by hand.

@ Remove V-belts 1 and Store in wrapped condi-

ton.

©® Spray grooves of V-beit putieys 2 with anti-cor-
rosive agent. which must be wiped off betore re-
using engine.

® Close intake opening 3 and exhiaust opening 4.

© Removs anti-corrosive agent trom the grooves
of the V-bett pulleys 2.

© At V-beits 1. Retension tater, if necessary, after
shoft penod of operation: see 6.5.

® Remove closures of intake opemng 3 and ex-
hiaust opening 4.

- @ Engine now ready for operation.

25908 0
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8.1 Engine Specifications and Settings
8.2 Torque Wrench Settings

Mode! F2L 1011 F3L1011 F4aL1011

Number of cylinders 2 3 4

Cylinder arrangement vertical, in-line

Bore mm 91 91 91

Stroke mm 105 105 105

Piston displacement o 1366 2049 73R

Compression ratio 18.5 18.5 185

Working pnncipie 4-stroke diese!

Combustion system direct injection

Direcuon of rotation (tacing flywheel) countar-clockwise

Weight inc. integrated coofing system

(exci. starter, incl. alternator), Jpprox. kg 162 202 242

Power kW (HP} ) Y b

SW pm 1) I) 1)

Lubncation system forced-feed lubrication

Min. oil pressure (engine warm. oil temp. ~ 100°C [212°F]),

ar 900 rpm (low igling speed) bar 1.8 1.8 1.8

1800 rpm bar 26 2.6 26 ’
3600 rom bar 43 43 43

Oil capacaty (initial filling), approx. .3 8.0 8.0 13.0

0il canacsty with filter renewa! (standard 0.5 tr.), approx. fr.3) 6.5 6.0 105 i

Vaive ciearance mm (in.) : inletvaive 0.3 (0.012) !

(engine istt to cool down tor at ieast 30 min..: il temperature below 80°C/176°F)  mm (in.) exhaust vaive 0.5 (0.020)

injector working pressure par 250 +¢ 250+ 250+

Commencement ot delivery crank angle bTDC ] Y Y

Firing oroer 12 1-2-3 1-3-4-2 |

REV.

‘)Enomenower speed anc commencemen of delivery are Stamped on the ratng piate (see aiso 2.1},
%) Approxamane values, can vary depending On Oesign. Decisive is aiways the upper 0il dipstick mark. For engines with heating System, add about 1 Itr.

Location Preicading Tightenng Nm Total Now
(Nm) 1t Stage {2nd Stage |3rd Stage | 4th Stage |  (Nm)

idier pulley/V-bett putiey - - - - - | a0xa

Rocker cover - - - - - LES

Rocker arm setscrew - - - - - 2022

Mourting foot, rear (flywheel end) - - - - - 106

Mounting foot, tront (blower end) - - - - - 168

Intake manitold - - - - - | 222 |ToRX

Exhaust manitold - - - - - |40z |ORXS

Oit drain piug - - - - - | 5525

Injector fastening - - - - - | 2022 |TORX

Injector umo nut - - - - - 45=5
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e items included in O-ring and Back-up Ring Kit
- Items inctuded in Lining Kit
4 ltems inciuded in Bearing Kit
* |ltems included in Spring Kit
= Items included in all Repair Kits listed above

PARTS LIST
[TEM QTY. DESCRIPTION ITEM QTy. DESCRIPTION
! 2 Flat Heaa Socxet Cap Screws 11 1 = Primary Disc
2 3 Retuming Ring 12 2 ~ Roter Oiscs
3 1 Snao Ring 13 2 «~» Stator Discs
3 1 A Beanng 14 1 Sonng Plate
S 1 ® 4 Qi Sea 15 4 % Sonngs - Red
5 1 Caver Plate 2 2% Sonngs - Elue
v 2 8 Case Seas 8 1 Piston
3 1 Sotine Shatt Assempty 17 1 o Bacx-uo Ring (1.0.)
1 Shatt 18 1 e O-ing (L.O.)
1 Quter Soline T 1 e Baex-uo Ring (Q.0.)
' Setaiing Ring 20 1 ® O-ring (0.0.)
E 2 Socxet Heaa Cao Screws 21 1 Sressure Piate
[Assampty Satt)
o) B Socxet Heaa Showger Soits
Tension Fim

REV.
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INTRODUCTION

SAFET Y inilinee e . . b .. e e

This manual is a step-by-step guide to assembiy and disassembly of torque-hub units.
It is designed for the customer or shop mechanic who is repairing a particular model
of torgque-hub {inat drive.

Users of this manual shouid note that each part mentioned is followed by an in-
dentification number enciosed in parentheses. These part numbers may be referred
to in the Parts List section of this manuai and on the cross-sectional view of this
unit.

Any specialized toois normaily used to assembie this unit are noted in the assembly
procedures and diagrammed in the tooling section. However, it is not mandatory
that these tools be used in this unit’s assembly. Bearing cupsand cones can be pressed
using a punch and hammer along their top edges. Seals can be pressed by laying a
board flat on top of the seal and then hammering the board down until it meers the
hub. Studs can be hammered into stud holes. Shouid you use these methods. be very
careful not t0o damage parts when using 2 punch and/or hammer.

Users should familiarize themseives with the procedures for roil and leak testing
and bolt tightening and torquing found on the following pages before getting
started.

Standard safety practices should be followed during the disassembly and assembly
procedures described. Safety gilasses and safety shoes shouid be worn. Heavy, heat
resistant gloves shouid be used when heated components are handled. Be especiaily
alert when you see the word CAUTION. This indicates that a particuiar operation
couid cause personai injury if not performed properiy or if certain safety proce-
dures are not foilowed.

ROLL and LEAK TESTNGE =1piivinnini in0n i  en ienn . ..o e

REV.

Torque-hub units shouid aiways be roil and leak tested before disassembly and after
assembly to make sure that the unit’s gears and seaiants are working properiy. The
following information briefly outlines what to look for when performing these tests.

The Rolil Test

The purpose of a roll test is to determine if the unit’s gears are rotating freely and
properlty. You should be able to rotate the gears in your unit by applying a constant
force to the roll checker. If you (eei more drag in the gears only at certain points,
then the gears are not rolling freely and shouid be examined for improper
instailation or defects. Some gear packages roll with more difficuity than others.
Do not be concerned i the gears in vour unit seem to roil hard as long as they roll

with consistency.
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Th k Te

The purpose of a leak test is to make sure the unit is air tight. You can tell if vour unit
has a leak if the pressure gauge reading on your air checker starts to fall once the unit
has been pressurized. Leaks will most likely occur at the main seai or wherever ~0O" rings
or gaskets are located. The exact location of a feak can usuaily be detected by brushing
1 soap and water soiution around the main seal and where “O” rings or gaskets mect the
exterior of the unit, then checking for air bubbles. If a1 leak is detected in a seal, “O"
ring, or gasket. the part must be replaced.

TIGHTENING and TORQUING BOLTS

If aa air impact wrench is used to tighten boits, extreme care should be taken to insure
that the boits are nottightened beyond their speci{ied torque. Never use an impact wrench
to tighten shoulder boits. All shoulder boits shouid be tightened by hand.

The following steps describe how to tighten and torque boits or socket head cap screws
in a boit circie.

1. Tighten (but do not tarque} boit “A" until
snug.

bolt *A™

+

2. Go to the opposite side of the boit circie and
tighten boit **B” unul equally snug.

3.Continue around the boit circie and tighten
the remaining bolits.

4. Now use a torque wrench to apply the
specified torque to boit “A".

boit *B”

5. Continue around the boit circie and apply
an equal torque to the remaining boits.
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Tightening and Torquing Bolts . . . . . . . . . . . .. .. il
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Carrier Disassembly . . . . . . . . . . . .. ... .... 6
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MAIN DISASSEMBLY

I. Remove the two pipe plugs (13) in
cover (6) and drain the oil from the unit

2. Loosen and remove the four shoulder
bolts (14) and eight grade 8 bolts (12)
from cover (6).

5. Remove cover (6) from hub (1G).

4. Remove *“O” ring (5) from the
counterbore 1n cover (6) and discard.

5. Remove thrust washer (11) from the
counterbore in carrier housing (3A).

6. Remove input gear (9) from mesh
with planet gears (3F).

CAUTION: Safety giasses should be
worn during this step:

T Using 2 punch, remove retaining ring
(20) from the groove around the inside
of input gear (9) and discard.

8. Lift carrier sub-assembly (3) out of
hub (1G).

9.Liftring gear (2) of f of hub (1G).

10. Remove *“O™ ring (5) from the
counterbore in hub (1G) and discard.

1]. Remove the three pipe plugs (1J)
from sidec of hub (1G).

12. Apply a preioad to output shaft(iA)
in order to remove retaining ring(11). To
do this. fotlow steps a-b:

a. Place bearing cone pressing tool
(T-116407) on top of retaining ring (1I).

b. Apply pressure to the lixture using a
hvdrauiic ram or by striking the {ixture
with a soft face hammer. Pressurc
shouid be appiied until the hub rotates
with difficulty.

CAUTION: Safety glasses should be
worn during this siep:

13. Using retaining ring pliers, remove
retaining ring (1I) and discard.

14. Remove spacer (1H) (rom output
shaft (1A).

15. Raise hub (1G) above vour work
surface and place 2 support underneath
1t 1n such 2 manner that output shaft
(1A) will be able to fall through the
bottom when pressed in next step.

16. Press output shaft (1A) out of hub
(1G). The output shaft may come out
with bearing cone (1D) and seal (1B)
attached. [f so. remove seai (1B) from
output shaft and discard. Use a soft
punch and hammer 10 removce bearing
cone (1D) from the shaft. Be very care-
ful notto strike the shaft when using the
punch.
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Main Disassembiy: Carrier Disassembls

7. If seal (1B) and bearing cone (1D)
remain in the hub. press the seal and
bearing cone out using 3 bearing cone
pressing tool (T-116407). Discard the seal.

18. Lift bearing cone (1F) out of hub (1G).

19. Stand hub(1G) on its small diameter end.
Using a soft punch and hammer. remove
bearing cup (1C) from the counterbore of
hub (1G). Be very careful not to strike the
counterbore when using the punch.

CARRIER DISASSEMBLY

1. Locate roll pin (3G) which holds planet
shaft (3E) in the carrier housing (3A).

2. Drive the roll pin (3G) down into planet
shaft (3E) untul it bottoms against the
carrier housing. If the roll pin is not
compietelv driven into the pianer shaft.
damage 1o the carrier could occur when the
shaft 1s removed.

3. Remove pianet shaft (3E) from carrier
housing (3A). The two thrust washers (3B)
and planet gear (3F) will slide off.

4. Place planet shaft (3E) in a visc and drive
roll pin (3G) out through the roll pin hoie.

5. Remove the needle rollers (3C) and spacer
(3D) from inside planet gear (3F).

20. Turn hub (1G) over so that it rests on its
large end. Using a sof't punch and hammer.
remove bearing cup (1E) from the counter-
bore of hub (1G). Be verv caretul not to
strike the counterborc when using the
punch.

21. At this point the main disassembly is
compicte.

6. Repeat steps 1-5 to remove and disassembie
the two remaining planer gears.

7. At this point the carrier disassembly is
compiete.
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CARRIER SUB-ASSEMBLY =i ieeeie.ei.ere.e:. e oo

l. Apply grease to the inside of one
plapet gear (3F).

2. Line one half of planet gear (2F) with
16 needle rollers (3C).

3. Place one spacer (3D) inside planet
gear (3F) so that it rests on top of the
needie rollers (3C).

4. Line the remaining half of pianet gear
(3F) with 16 needle roliers (3C).

REV.
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Carrier Sub-~Assembly

REV.

5. Stand carrier housing (3A) in an
upright position.

6. Insert a pianet shaft (3E) into one of
the planet shaft holes which also has a
roll pin hole on carrier housing (3A).
The end of the planet shaft that does pot
have the roll pin hoie shouid be inserted
into the carrier housing firs:.

7. Place one thrust washer (3B) onto the
end of pianet shaft (3E) which has been
inserted through the pianet shaft hole.
Notice that the thrust washer has a tang
on it: the tang shouid point straight
down so as to fit within the space in the
raised inside edge of the planet shaft
hole.

8. Following the thrust washer, piace
assembled planet gear (3F) onto planet
shaft (3E).

9. Following the planet gear, place one
more thrust washer (3B) onto planet
shaft (3E). Now insert planet shaft (3E)
through the opposite pianet shaft hole
on carrier housing (3A).
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Carrier Sub~-Assembly

10. Use an alignment punch or similar
tool to align the roll pin holes on the
carrier housing (3A) and pianet shaft
(3E).

11. Drive roll pin (3G) down into the .
aligned roil pin holes. i

12. Repeat steps |-11 to assemble and
instail the two remaining pianet gears.

13. At this point the carricer sub-assembly
is complete.

REV.
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HUB-SHAFT SUB-ASSEMBLY

[.Oil output shaft (1A)and bearing cone
(1D).

2. Using bearing cone pressing tool
(T-116407), press bearing cone (1D)
onto the end of output shaft (1A) that
has the retaining ring groove.

3. Stand hub (1G) on its smail end.

Using bearing cup pressing tool
(T-116412), press bearing cup (1E) down
into hub (1G).

NOTE: Make sure that the cup sits
square with the counterbore before
pressing.

4. Turn hub (1G) over so that it rests on
its large diameter end. Using bearing
cup pressing tool (T-116412). press
bearing cup (1C) into the small ecnd of
hub (1G).

NOTE: Make sure that the Jup sits
square with the counterbore betore
pressing.

REV.
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Hub-Shaft Sub-Assembly

5. With hub (1G) still standing on its
large end, piace output shaft (1A) into
hub (1G) so that the end of the shaft
with the reraining ring groove points
down.

6. Oil output shaft (1A).

7. Using seal pressing tool (T-116402), press
seal (1B) into the counterbore in the small
end of hub (1G). The closed face of the seal
shouid be up.

8. Turn hub(1G) over so that its small
end points down. Using bearing cone
pressing tool (T-116407), press bearing
cone (1F) onto output shaft (1A). Rotate
the hub while pressing the bearing. Stop
pressing when the hub starts to resist
rotating.

9. Place spacer (1H) onto output shaft
(1A) so that it rests on top of bearing
cone (1F).
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Hub-Shaft Sub-Assembily

CAUTION: Safetv glasses should be
worn during this step:

10. Using retaining ring piiers, place
retsining ring (1I) into the groove on
output shaft (1A). Use a soft punch
against the retaining ring to make sure
that it is seated.

1 1. Hit the end of output shaft (1A)once
or twice with a soft face hammer. Turn
the shaft in both clockwise and counter
clockwise directions while hitting. This
will seat the bearing cone against the
spacer and retaining ring, allowing nec-
essary endplay in the hub-shaft sub-
assembly.

12. Turn hub (1G) over so that it rests
on its large end. Measure the endplay in
the hub-shaft sub-assembly. To do this,
follow steps a-c:

a. Mount a dial indicator on hub
(1G).Locate the dial rod on top of output
shaft (1A).

b. Lift up on the output shaft until the
neediec on the dial stops moving.

NOTE: Before doing step ¢, be aware that some appiications of this unit may require an
cndpiay of 0.000 in. to 0.003 in. If this is the case, installation of shims on bearing cone (1F)
may be necessary to achieve this endpiay. Contact your original equipment manufacturer
(OEM) for the endpiay information on your unit.

¢. Read the dial. The reading on the dial should be no greater than 0.008 in.

- If the reading is iess than 0.008 in., go to step 13.

- If the reading is above 0.008 in., continue to do steps d-h.

REV.
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Hub-Shaft Sub-Assembiy

d. Place a bearing cone pressing tool
(T-116407) on top of retaining ring (11).

¢. Press the fixture with a hydraulicram
or by striking 1t with a soft face
hammer. Pressure should be appiied
until the hub rotates with difficuity.
This step i1s necessary in order to remove
the preioad against the retaining ring.

CAUTION: Safety glasses should be
worn during this procedure.

f. Using retaining ring pliers. remove
retaining ring (1I) and discard.
NOTE: Do not reuse the retaining ring.

g. Remove spacer (1H) and replace iton
the output shaft with an SK91 spacer.
This spacer is thicker and will reduce
the endpiay.

h. Repeat steps 8-12 to rcassembie the
shaft and remeasure the cndpiay.

REV.
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Hub-Shaft Sub-Assembly

13. Apply a light coar of “Never-Seize”
to the three pipe plugs (1J). Tighten
pipe piugs (1J) into the three pipe piug
holes on hub (1G).

14. At this point the hub-shaft sub-assembiy
is compliete.

REV.
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MAIN ASSEMBLY

1. Position hub (1G) on its output shaft
(1A)so that the hub's small diameter end
points down.

2. Mark the four shouider bolt holes in
hub (1G) with chalk or marker so that
they can be aligned with the shouider
bolt holes in the ring gear (2) in a later
step.

3. Grease “O" ring (5). Place “O" ring
(5) into the counterbore of hub (1G).

CAUTION: Beware of sharp edges and
burrs around the counterbore when
installing the “O” ring.

NOTE: “O" rings may be stretched to {it the count

erbore. Il an **O” ring has been stretched

too much. simpiy squeeze the “O™ ring together bit by bit as vou place it around the

counterbore. It can be made to fit exactly.

REV.
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Main Assembly

4. Oil all exposed surfaces inside hub
(1G).

5. Oil carrier sub-assembly (3).

6. Place carrier sub-assembly (3), with
spline connections dowmn, into mesh
with output shaft (1A).

7. Place ring gear (2), with squared
shoulder side down, into mesh with the
planet gears (3F) of the carrier sub-
assembly. Make sure that the shoulder
bolt hole that is marked with an “X” on
the ring gear aligns with any one of the
marked shouider boit hoies on the hub.
The “X* shouid be on the cover side the
ring gear.

e

8. Start one haif of retaining ring (20)
into the groove inside input gear (9).
Use a sof t punch to press the remaining
half of the retaining ring into the
groove.

REV.
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Main Assembiy

9. lnsert input gear (9), with large di-
ameter end down. into mesh with planet
gears (3F).

10. Place large thrust washer (11) over
input gear (9) so that it rests on carrier
housing (3A).

11. Oil all exposed surfaces inside hub (1G). |

12. Grease “O" ring (5). Place “O” ring
(S) into the counterbore of cover (6).

CAUTION: Beware of sharp edges and
burrs around the counterborc when in-
stalling O™ ring. .

NOTE: O rings mav bec stretched to fit counterbore. If an *“O™ ring has been stretched
too much. simply squccze the “O™ ring together bit by bit as vou place it around the
counterbore. It can be made to [it exactly.

REV.
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Main Assembiy

14. Place cover (6) on 1op of ring gear (2)
so that the two pipe plug holes in the
cover line up berwecen the pipe piug
holes in the hub as shown in Diagram I:
pipe plug timing.

DIAGRAM 1: Pipe plug timing.

15. Place the four shouider bolts (14)
into the shouider boit holes marked on
the hub and tighten.

REV,
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Main Assembliy

16. Place the ecight grade 8§ bolts (12)
into the remaining boit holes and
tighten.

17. Apply 23-27 {t.-lbs. of torque to ail ;
bolts.

18. Apply a light coat of “Never-Seize”
to both pipe piugs (13). Tighten pipe
plugs (13) into the two pipe piug holes
on cover (6).

19. Roll test the unit in both clockwise
and counterclockwise directions. Per-
form the same number of turns as the
ratio of the unit. The ratio is the last
two digits of the mode! number found
on the unit's [D tag. For example, unit
S1C544S4 should be rolled 4 times in
cach direction.

20. Leak test the unit at a pressure of §
psi for 2-3 minutes.

21. At this point the main assembiy is
compiete.

REV.
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The following specialized tools are used in the assembly of this unit.
The tooil diagrams inciuded in this manuai are intended for the customer
who may wish to have a tool made. All tools exist as one piece and must
be made from mild steel. All dimensions are given in inches.

OPTIONAL: In order to improve tool life. toois may be carburized and
hardened. If this is done. however. the tooils must be ground on ail
surfaces labeled with 2 "G" on the tool diagram.

1.) T-116402
SEAL PRESSING FIXTURE for SEAL (1B)

2.) T-116407 :
ASSEMBLY PRESSING TOOL for BEARING CONES (1D) and (1F)

3.) T-116412
ASSEMBLY PRESSING TOOL for BEARING CUPS (1C) and (1E)
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TOOL NO. T-116402

SEAL PRESSING FIXTURE
Used with seai(1B)
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TOOL NO. T-116407

BEARING CONE PRESSING
Used with bearing cones(1D) and (1F)
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TOOL NO. T-116412

BEARING CUP PRESSING FIXTURE
Used with bearing cups(1C) and (1E)
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Torgmotor™ Design Features Torgmotor MG Series features include:

o The roller vane rotor set design offers a
jow-friction, wear compensation which
maximizes the useful performance life of
the motor.

COUPLING SHAFT Zero leak commutation vaive provides
HIGH PRESSURE SEAL greater, more consistent volumetric
efficiency.
NEEDLE THRUST BEARING  *0Oesign flexibility - MG offers the widest

DIRT & WATER

SEAL
BUSHING

MATCHED ROTOR SET

MATCHED COMMUTATOR SET

COUPLING SHAFT
HIGH PRESSURE SEAL

DIRT & WATER
SEAL

NEEDLE RADIAL
BEARING

MATCHED ROTOR SET
MATCHED COMMUTATOR SET

REV.

HOUSING
DRIVE LINK -~

NEEDLE THRUST BEARING
HOUSING

DRIVE LINK-
12-TOOTH SPLINES

12-TOOTH SPLINES

selection of shalt options, displacements
and mounting flanges m the industry.

*Patented 60-40 spiine member
arrangement transmits more torque with
less weight.

ofull flow fubrication maximizes cooling
and may provide up to 50% longer life
than motors not having this feature.

e Higher pressure ratings provide greater
1orque than competitive brands.

ofuil interchangeability with other motors
which are designed according to ndustry
standards.

*Compatibie with most hydraufic systems
with regard to pressure, lorque and
speed.

*A ynigue high-pressure shaft seal that
eliminates the need for case drains.

*{p 10 13 horse power output.

Torgmotor™ MF Series features include:

*Roller vanes to reduce friction and
internal leakage and {0 mamntain
efficiency.

eZero leak commutation valve provides
greater, more consistent voiumetric
efficiency.

*Wheel mount version available.

eMore staruing torque than compeutive
maotors in applications where the shaft is
side loaded. (Compeutive brands reguire
more pressure 1o start the motor.)

oA needie-roller mounted coupling shaft
and steel-caged thrust bearing which can
withstand 1000-pound thrust loads.

o Side load capacity is 1600 Ibs 1727.3 kgl
maximum at center of output shaft.

*A unique high-pressure shaft seal that
eliminates the need for case drains,
check valves and extra plumbing.

eUp to 17 horsepower output.

oGreater durability due to superior
lubrication and minimum drive spline
wear.

o Patented 60-40 spline member
arrangement transmits more torque with
less weight.
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Torqmutgr"’ Dgsign Features Torgmotor™ MB Series features inciude:
o Heavy-duty thrust and rolier bearings for
up to twice side-load capacity to the
previous motor.
COUPLING SHAFT *Roller vanes to reduce friction and
internal leakage, and to maintain
HIGH PRESSURE SEAL eficioncy
NEEDLE THRUST BEARING ®A patented orbiting commutation sysiem

HOUSING

DIRT & WATER

DRIVE LINK--
12-TOOTH SPLINES

EEDLE THRUST BEARING

DRIVE LINK—~
14-TOOTH SPLINES

SEAL :
NEEDLE RADIAL
BEARING
MATCHED ROTOR SET
MATCHED COMMUTATOR SET
COUPLING SHAFT HIGH PRESSURE SEAL
HOUSING
DIRT & WATER
SEAL
NEEDLE RADIAL
BEARING
MATCHED ROTOR SET
MATCHED COMMUTATOR SET

REV.

for less wear and longer life.

A patented 60:40 arrangement of
internal and external spline members 1o
transmit more torque with less weight.

*A unigue high-pressure shaft seat that
eliminates the need for case drains,
check valves and extra piumbing.

*A unique manifold designed to improve
operating efficiency.

*Up to 1000 Ibs (453.6 kg} end-thrust
capacity i either direction.

* A design that is less sensitive to
contamination than competitive motors.

olp to 36 horsepower output.

o(Greater durability because of superior
iubrication and minimum drive spiine
wear,

o Superior fow speed performance.

sZero leak commutation vaive provides
greater, more consistent volumetric
efficiency.

Torgmotor™ ME Series features include:

*foller vanes to reduce friction and
internal leakage and to maintain
efficiency.

* A patented orhiting commutation system
for less wear and longer life.

®A patented 60:40 arrangement of
internal and external spline members 10
transmit more torque with less weight.

® A unique high-pressure shaft seal that
eliminates the need for case drains,
check vaives and extra plumbing.

*A manifold designed to improve
operating efficiency.

*Heavy-duty thrust and roller bearings for
up 1o wwice the side-load capacity to the
previous motor.

sUp to 1000 Ibs 1453.6 kg) end-thrust
capacity in either direction.

e A design that is less sensitive 10
contamination than competitive motors.

*iJp to 49 horsepower output.

*Greater durability because of superior
lubrication and minimum drive spline
wear.

*Zero feak commuiation valve provides
greater, more consistent volumetric
efficiency.
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Definitions
NOTE: A NOTE provides key information tc make a procedure easier or quicker

to complete.

CAUTION: A CAUTION refers to procedure that must be followed to avoid
damaging the Torgmotor™ or other system components.

WARNING: A WARNING REFERS TO PROCEDURES THAT MUST BE FOLLOWED FOR
THE SAFETY OF THE EQUIPMENT OPERATOR AND THE PERSON
INSPECTING OR REPAIRING THE TOROMOTOR™

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 compiete 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, iflustrations, information, techniques or tools
described herein are either accurate, complete or correct as applied to a specific Torgmotor unit,
or {b) any repairs or service of a particular Torgmotor unit will resuit in 3 properly functioning
Torgmotor unit.

If inspection or testing reveals evidence of abnormal wear or damage to the Torgmotor unit or if
you encounter circumsiances not covered in the Manual, STOP — CONSULT THE EQUIPMENT
MANUFACTURER'S SERVICE MANUAL AND WARRANTY. DO NOT TRY TO REPAIR OR SERVICE A
TOROMOTOR UNIT WHICH HAS BEEN DAMAGED OR INCLUDES ANY PART THAT SHOWS
EXCESSIVE WEAR UNLESS THE DAMAGED AND WORN PARTS ARE REPLACED WITH ORIGINAL

- TRW REPLACEMENT AND SERVICE PARTS AND THE UNIT IS RESTORED T0 TRW'S
SPECIFICATIONS FOR THE TORQOMOTOR UNIT.

It is the responsibiiity of the mechanic performing the maintenance, repairs or service on a
particular Torgmotor unit to {al inspect the unit for abnormal wear and damage, (b) choose 3
repair procedure which wiil not endanger his/her safety, the safety of others, the equipment, or
the safe operation of the Torgmotor, and {c) fully inspect and test the Torgmotor unit and the
hydraulic system to insure that the repair or service of the Torgmotor unit has been properly
performed and that the Torgmotor and hydraulic system will function properly.

Patents

Ross Gear Division products and systems described in this manual are protected by one or more
of the following United States patents: 3,606,601. In addition, foreign patents have been issued
in Canada, the United Kingdom, and West Germany.

REV.
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Service Manual for Series MG, MF, MB, ME

This service manual has one purpose: to guide you in maintaining, troubleshooting, and
servicing the MG, MF, MB & ME Torgmotor (low-speed, high-torque hydraulic motor.

Material in this manual is organized so you can work on the Torgmotor and get results
without wasting time or being confused. To get these resuits, you should read this entire
manual before you begin any work on the Torgmator.

This manual also contains troubleshoating 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 a brief key
for each procedure. Column 2 expiains 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 expioded
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 reiative 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 Distributars.

As you gain experience in servicing the Torgmotor, you may find that some information in
this manual could be clearer or more complete. If so, let us know about it. Do not try to
second guess the manual. If you are stuck, contact us. Servicing the Torgmotor should be a
safe and productive procedure, in order for the unit to deliver the reliable, long-life operation
engineered into it.
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Troubleshooting Guide

NOTE: Before troubleshooting any system problem, check service fiterature
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:

* waork in a clean, well-lighted place;

* have proper tools and materials nearby;

¢ have an adeguate supply of clean petroleum-based soivent.

WARNING: SINCE SOLVENTS ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT, EVEN A
SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA AND OTHER MAXIMUM AIR
PRESSURE REQUIREMENTS.

Preliminary Checks

Hydraulic systems are often trouble-free. Hence, the problem an
operator complains of could be caused by something other than
the hydraulic components.

Thus, once you have determined that a problem exists, start with
the easy-to-check items, such as:

* parts damaged from imgact that were not properly repaired,
or that should have been replaced; and

* improper replacement parts used in previous servicing

* mechanical linkage problems such as binding, broken, or loose
parts or stipping belts.

REV.

Hydraulic Components

If you think the problem is caused by a hydraulic component,
start by checking the easy-to-reach items.

Check all hoses and lines for cracks, hardening, or other signs of

wear. Reroute any useable hoses that are kinked, severely bent,

or that rest against hot engine parts. Look for leaks, especially at
couplings and fittings. Replace any hoses or lines that don't meet
system flow and pressure ratings.

Next, go to the reservoir and filter or filters. Check fluid level
and look for air bubbles. Check the filteris). A filter with a
maximum 50 micron filtration is recommended for the Torgmotor
system.

Visually check other components to see if they are loosely
mounted, show signs of leaks, or other damage or wear.

Excessive heat in a hydraulic system can create probiems that
can easily be overlooked. Every system has its fimitation for the
maximum amount of 1emperature. After the temperature is
attained and passed, the following can occur:

* oil seal leaks

* joss of efficiency such as speed and torque
* pump loss of efficiency

* pump failure

¢ hoses become hard and brittle

e hose failure

A normal temperature range means an efficient hydraulic system.
Consult the manuais published by equipment and/or component
manufacturers for maximum allowable temperatures and
hydraulic tests that may be necessary 1o run on the performance
of the hydraulic components. The Torgmotor™ is not
recommended for hydraulic systems with maximum temperatures
above 200°F (93.3°CI.
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Troubleshooting Checklist

Trouble

Cause

Remedy

Qil Leakage

1.

Hose fittings loose, worn or damaged

Check & repiace damaged fittings or
“0” Rings. Torgue to manufacturers
specifications.

2. 0Oil seal rings (4) detsriorated by Replace oil seal rings by disassembiing
excess heat Torgmotor™ unit.
- 3. Special bolt {1, 1A, 1B or 1C} loose  (a} Loosen then tighten single bolt 10
or its ;ealing area deteriorated by torque specification.
corrosion (bl Repiace bolt.
4. Intemnal shaft seal (16) worn or Replace seal. Disassembly of
damaged Torgmotor™ unit necessary.
5. Worn coupling shaft {12) and internal Replace coupiing shaft and seal by
seal {16) disassembling Torgmotor™ unit.
Significant loss of speed under load 1. Lack of sufficient oil supply fal Check for faulty relief vaive and adjust
or replace as required.
|b} Check for and repair worn pump.
{c} Check for and use correct oil for
temperature of operation.
2. High internal motor leakage fa) Replace worn rotor set by
disassembfing Torgmator™ unit.
3. Severely worn or damaged internal feplace rotor set, drive iink and
spiines coupiing shaft by disassembling
Torgmotor™ unit.
4,  Excessive heat Locate excessive heat source {usually
a restriction) in the system and
comect the condition.
Low mechanical efficiency or undue 1. Line blockage Locate biockage source and repair or
high pressure required to operate repiace.
Torgmator™ unit 2. Internal interference Disassembie Torgmotor™ unit, identify

Lack of pumping pressure

Excessive binding or loading in
system external to Torgmotor™ unit.

CAUTION: If the hydraulic system fluid becomes overheated [in excess of 200°F
{93.3°Cl], seals in the system can shrink, harden or crack, thus losing their

sealing ability.

and remedy cause and reparr,
repiacing 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 soivent INCHES mm INCHES mm
Emery paper .020 51 1.060 26.92
Vise with soft jaws gg; ‘;’2 :gg? gggg
Air pressure source 030 .16 1.396 35.46
Arbor press m 2.8 1.398 35.51
S e W as lm
Masking tape 160 4.06 1.983 50.37
Breaker bar .296 1.52 1.985 50.42
304 1.12 2120 53.85
Torque wrench—ft. lbs. IN m) 480 11.88 2122 53.90
Sockets: 1/2 or 9/16 inch thin wall, 1 inch 470 11.94 2233 56.72
Allen Sockets: 3/16, 3/8 inch ggg }%g %igg 22(7];
Adjustable crescent wrench or hose fitting wrenches 535 15.11 2.485 63.12 |
SAE 10W40 SE or SF oil 860 16.76 2.500 635 |
Special bearing mandrel for MG & MF Torgmotors 15;2 ;é;g 2.8 132 ]

REV.

(SEE FIGURE 1)

Special bearing mandrel for MB & ME Torgmotors
{SEE FIGURE 2)

Feeler gage .005 inch (.13 mm)

MG & MF Torgmotars require biing hole bearing pufier for 1.06
inch {26.9 mm) and 1.62 inch {41.1 mmj diameter
bearing/bushing.

M8 & ME Torgmotors require blind hole bearing puller for 1.40
inch dia. {35.6 mm} and 2.130 inch dia. (54.1 mm) bearing.

Clean corrosion resistant grease. Recommended grease is E/M
Lubricant #K-70M, Ross Gear Specification #045236

NOTE: The available service seal kits include the
recommended grease as a grease pack #306018

CAUTION: Mixing greases that have different bases can be
detrimental to bearing life.

Torque Chart

Part Name Item Number  Torque

bolt 5/16 24 UNF 2A 1, 1A, 1B or 1C 22-26 ft. Ibs. (30-35 N-m)
bolt 3/8 24 UNF2A 1, 1A, 1B or 1C 45-55 ft. Ibs. (60-76 N m}
140-180 ft. lbs. (190-244 N m}

bolt 5/8 18 UNF2A 120

nut 3/4 16 UNF 2B 12B {MG, MF)  175-255 ft. Ibs. 1237-305 N mj
nut 1 20 UNEF 2B 128 (MB, ME}  300-400 ft. Ibs. (407-542 N m)

nut 1-1/8 18 UNEF 2B 128 ME)

300-400 fu. Ibs. 1407-542 N m)

Mls.

Rsned

{Fabricate if considered necessaryl
FIGURE 1-MG & MF

N1i]
Kl

1.00 Dia Ma

Tl

P AL}
2930 Dis

1038
1333 Bia

U
~ 18 YYP.
$80 | ~ (2 Plosssi

{Fabricate if considered necessary}
FIGURE 2—MB & ME
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Torgmotor " Exploded Assembly View — Typical

18A

8A
Aiternate Congtruchon 8 /
ME Rotor Set 80
item No. Deseription
1. Special Bolts {5 or 7)
1A Special Boits (7)
18.  Special Balts {7}
1€.  Special Bolts (7)
2. End Caver
3. Sesl Ring-Commutator
4, Seal Ring {5)
5. Commutator
6. Commutator Ring
7. Manitoid
8. Rotor Set
8A. Rotor
88. Stator or Stator Half
8C. Vane (7)
80.  Stator Half
8E. Vane (7)
9. Wear Plate
10. Drivs Link

REV.

1.
12
12A.
128.
12C.
120.

12F.
13
4.
15
16.
17.
18
18A.
18.

d\&\\\\!&\\\\\.
S

Thrust Bearing
Coupling Shaft

Key

Nut

Washer

Bolt

Lockwasher

Retaining Ring
Bearing/Bushing, Inner
Thrust Washer

Thrust Bearing

Saal

Backup Washer
Housing

O-Ring {2)
Bearing/Bushing, Quter

20.
2.

23.
24,

NOTE: Azssombie Sool Flat Side Out 0s Shows in Enlerged
View of Sectionsd Sopmonts of itoms Namber § sad 3

Dirt & Water Seal

Spring
Vaive (Shuttle or Relief)
Backup Washer
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Disassembly and Inspection

(Preparation Before Disassembly)
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¢ Before you disassemble the Torgmetor unit or any of its components read this entire

manual. It provides important information on parts and procedures you will need to know

to service the Torgmotor.

® Determine whether the Torgmotor you are about to disassemble is the Small Frame
Series MG or MF or the Large Frame Series MB or ME so you can follow those
procedures that pertain to that Series Torgmotor. The first two letters of the “spec”
number on the Torgmotor identification tag is the Series designation. Also determine the
type of end cover construction from the alternate views shown on page 7A and 78.

e The Small Frame Series MG & MF Torgmotors will have a 3.66 inch {92.9 mm) main

body outside diameter and five 5/16-24 UNF 2A cover boits. The Large Frame Series MB

& ME Torgmotors will have a 5 inch (127.0 mmj 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.

o Thoraughly clean off all outside dirt, especially from around fittings and hose connections,

before disconnecting and remaving the Torgmotor. Remove rust or corosion from
coupling shaft.

¢ Remove coupling shaft connections and hose ﬁttingﬁ and immediately plug port holes and

fluid fines.

e Remove the Torgmotor from system, drain it of fluid and take it to a clean work surface.

{A piece of wrapping paper makes an excellent disposable top.)
 Clean and dry the Torgmotor before you start to disassemble the unit.

® As you disassemble the Torgmotor clean all parts, except seals, in clean petroleum-based
solvent, and blow them dry.

WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN USING
ANY SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA OR
OTHER MAXIMUM AIR PRESSURE REQUIREMENTS.

CAUTION: Never steam or high pressure wash hydraulic components. Do not force or
abuse closely fitted parts.

e Keep parts separate to avoid nicks and burrs.

o Discard all seals and seal rings as they are removed from the Torgmotor. Repiace all
seals, seal rings and any damaged or worn parts with genuine Ross or OEM approved
Service parts.
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Disassembly and Inspection

(Reference Exploded Assembly View}

place 1.

Torgmotor
in a vise

WARNING

scribe afignment 2

mark & loosen
valve plugs

remove special 3

bolts &
inspect boits

Place the Torgmotor in a soft jawed vice, with
coupling shaft (12} pointed down and the vise
jaws clamping firmly on the sides of the housing
{18) mounting flange or port bosses. Remave
manifold port O-Rings (1BA) if applicable.

WARNING: IF THE TORGMOTOR IS NOT
FIRMLY HELD IN THE VISE, IT COULD BE
DISLODGED DURING THE SERVICE
PROCEDURES, CAUSING INJURY.

.Scribe 3n alignment mark down and across the

Torgmotor components from end cover (2] to
housing (18} to facilitate reassembly orientation
where required. Laosen twa shuttle or relief vaive
plugs (21) for disassembly later if included in end
caver. 3/16 ar 3/8 inch allen wrench or 1 inch
hex socket reguired. SEE FIGURE 3 & 4.

Remove the five or seven special ring head bolts
{1, 1A, 18, or 1C) using an appropriate 1/2 or
9/16 inch size socket. SEE FIGURE 5. Inspect
bolts for damaged threads, or sealing rings, under
the boit head. Replace damaged bolts.

SEE FIGURE 6.

i
1
1 STl
\'\/
‘ »
3 -
h

Figure 4

Figure 5
‘
-~
A Y
Figure 6
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remove end
cover &
inspect boits

NOTE

remove plugs

and valves

CAUTION

NOTE

NOTE

wash & inspect
end cover

NOTE

remove & inspect
commutator ring

6.

1.

Remave end cover assembly 12} and seal ring (4).
Discard seal ring. SEE FIGURE 7.

NOTE: Refer to the appropriate “alternate
cover construction” on page 7A or 78 to
determine the end cover construction being
serviced.

if the end cover (2) is equipped with shuttie valve
or relief valve (24} components, remove the two
previously loosened plugs (21) and o-rings (22).
SEE AGURE 8.

CAUTION: Be ready to catch the shuttle vaive
or relief valve components that will fall out of
the end cover valve cavity when the piugs are
removed.

NOTE: O-ring (22) is not included in seai kits
but serviced separately if required.

NOTE: The insert and if included the orifice
plug in the end cover (2) must not be removed
as they are serviced as an integral part of the
end cover.

Thoroughly wash end cover {2} in proper solvent
and blow dry. Be sure the end cover vaive
apertures, including the internal orifice plug, are
free of contamination. Inspect end cover for
cracks and the bolt head recesses for good boit
head sealing surfaces. Replace end cover as
necessary. SEE FIGURE 9.

NOTE: A poiished pattern (not scratches) on
the cover from rotation of the commutator (5)
is normal. Discoloration would indicate excess
fluid temperature, thermai shock, or excess
speed and require system investigation for
cause and close inspection of end cover,
commutater, manifold, and rotor set.

Remove commutator ring {6} SEE FIGURE 10.
Inspect commutator ring for cracks, or burrs.

Figure 7

Figure 8

Figure 9

Figure 10
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remove & inspect 8.

commutator

remove manifold 9.

NOTE

remove & inspect 10.

rotor set &
wearplate

NOTE
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Remove commutator (5} and seal ring {3).
Remove seal ring from commutator, using an air
hose 1o biow air into ring groove until seal ring is
lifted out and discard seal ring. Inspect
commutator for cracks or burrs, wear, scoring,
spalling or brinelling. If any of these conditions
exist, replace commutator and commutator ring as
3 matched set. SEE FIGURE 11 & 12.

Remove manifold {7} and inspect for cracks
surface scoring, brineiling or spalling. Repiace
manifoid if any of these conditions exist. SEE
FIGURE 13. A polished pattern on the ground
surfaces from commutator or rotor rotation is
normal. Remove and discard the seal rings {4}
that are on both sides of the manifoid.

NOTE: The manifold is constructed of plates
bonded together to form an integral component
not subject to further disassembiy for service.
Compare configuration of both sides of the
manifold to ensure that same surface is
reassembied against the rotor set.

Remove rotor set {8} and wearplate {3) together
10 retain the rotor set in its assembied form,
maintaining the same rotor vane {BC) to stator
(8B} contact surfaces. SEE FIGURE 14. The drive
link {10) may come away from the coupling shaft
{12} with the rotor set, and wearplate. You may
have to shift the rotor set on the wearpiate to
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. Hf the rolor set component reguires
replacement, the complete rotor set must be
replaced as 1t is a maiched set. Inspect the
wearplate for cracks, brinelling, or scoring.
Discard seaf ring {4) that is between the rotor set
and wearpiate.

NOTE: The rotor set (8) components may
become disassembled during service
procedures. Marking the surface of the rotor
and stator that is facing UP, with etching ink
or grease pencil before removal from
Torgmotor will ensure correct reassembly of
rotor into stator and rotor set into Torgmotor.
Marking all rotor components and mating
spline components for exact repositioning at
assembly will ensure maximum wear life and
performance of rotor set and Torgmotor.

Figure 11

Fiqure 12

F:gure 13
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NOTE NOTE: Series ME Torgmotors may have a
rotor set with two stator haifs (8B & 8D} ——1& .
with 3 seal ring {4) between them and two - w"
sets of seven vanes {8C & 8E). Discard seal g
ring only if stator halfs become disassembied
during the service procedures.
NOTE NOTE: A poiished pattern on the wear plate ~
from rotor rotation is normal. Figure 15
check rotor, 11.  Place rotor set (8} and wear piate {9) on a flat

vane ciearance

NOTE

remove & inspect 12.

drive link

remove thrust 13.

bearing

REV.

surface and center rotor (BA) in stator {8B) such
that two rotor lobes {180 degrees apart} and a
roller vane (BC) centerline are on the same stator
centerline. Check the rotor fobe to roller vane
clearance with a feeler gage at this common
centerline. if there is more than .005 inches {0.13
mm| of clearance, replace rotor set.

SEE FIGURE 16.

NOTE: If rotor set {8) has two stator haifs
{88 & 8D) and two sets of seven vanes {8C &
8E) as shown in the alternate construction ME
rotor set assembly view, check the rotor lobe
to roller vane clearance at both ends of rotor.

Remove drive fink (10} from coupling shaft (12) if
it was not removed with rotor set and wear
plate. Inspect drive link for cracks and worn or
damaged splines. No perceptible fash iplay} should
be noted between mating spline parts.

SEE FIGURE 17. Remove ang discard seal

ring {4} from housing {1BI.

Remove thrust bearing {11} from top of coupling
shaft {12} if Torgmator is 8 Series MB or ME.

inspect for wear, brinelling, corrosion and a full
complement of retained rollers. SEE FIGURE 18.

Figure 16

- YR
s

Figure 17

Figure 18
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check coupiing 14, Check exposed portion of coupling shaft (12) to

shaft for rust
or corrasion

remove & inspect 15.

coupiing shaft

NOTE

NOTE

remove seal ring | 16.

from housing

remove & inspect 17.

thrust washer &
thrust bearing

NOTE

REV.

be sure you have removed all signs of rust and
corrasion which might prevent its withdrawal
through the seal and bearing. Cracus cloth or fine
emery paper may be used. SEE FIGURE 19.
Remave any key {12A), nut {12B), washer {12C),
bott (120}, lock washer (12E), or retaining ring
{12FL.

Remove caupling shatt (121, by pushing on the
output end of shaft. SEE FIGURE 20. Inspect
coupling shaft bearing and seal surfaces for
spaliing, nicks, grooves, severe wear Of COIToSion
and discoloration. Inspect for damaged or worn
imernal 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
{18,

Remove thrust bearing (15) and thrust washer
{14) it the unit is a Series MG or MF. Inspect for
wear, brinelling, corrosion and 3 full compiement
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

Fgure 22
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remeve seal 18.  Remove seal {15) and back up washer 117) from
& washer or Small frame, MG & MF housing (18). Discard
washers both. SEE FIGURE 23.
Remove seal (16}, backup washer (17}, and
backup washer 125] from Large Frame, Series MB
& ME Torgmotor housin, 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 Figure 23
Frame, Series MB & ME Torgmotors did not
include backup washer (25), but must include
backup washer (25) when reassembled for
service.
remove seal 19.  Remove housing (18) from wise, invert it and 1 l
remove and discard seal {20). A blind hole bearing v
or seal puller required. SEE FIGURE 25. } ? 4
=
inspect 20. Inspect housing {18 assembly for cracks, the
housing machined surfaces for nicks, burrs, bringlling or
assembly corrosion. Remaove burrs that can be removed

REV.

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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inspect housing 21

bearing/bushing

NOTE

remove bearings- 22.

or bushings
& thrust
washers

if the housing {18} assembly has passed
inspection to this point, inspect the housing
bearings/bushings (19 and (13) and if they are
captured in the housing cawity the two thrust
washers {14) and thrust bearing (15). The bearing
roliers must be firmly retained in the bearing
cages, but must rotate and orbit freely. All roliers
and thrust washers must be free of brineliing and
corrosion. SEE FIGURE 27. The MG Series bushing
{19} ar (13) to coupling shaft diametral ciearance
must not exceed .010 inch {.026 mm). A bearing,
bushing, or thrust washer that does not pass
inspection must be reptaced. SEE FIGURE 28. If
the housing has passed this inspection the
disassembly of the Torgmotor is completed.

NOTE: The depth or location of
bearing/bushing (13) in relation to the housing
wear plate surface and the depth or location
of bearing/bushing {19} in relation to the
beginning of bearing/bushing counter bore
should be measured and noted before removing
the bearings/bushings. This will facilitate the
correct reassembly of new bearingsibushings.
SEE FIGURE 29.

If the bearings, bushing or thrust washers must
be replaced use 3 suitable size bearing pulier to
remove bearing/bushings {19) and {13) from
housing (18] without damaging the housing.
Remove thrust washers {14} and thrust bearing
{15] if they were previously retained in the
housing by bearing (13]. SEE FIGURES 30 & 31.

THE DISASSEMBLY OF TOROMOTOR IS COMPLETED.

Figure 28

Figure 31
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Torgmotor™ Assembly

WARNING

WARNING

press in outer 1.
bearing/bushing

Replace all seals and seal rings with new ones each time you reassembie the
Torgmotor unit. Lubricate alt seals and seal rings with SAE 10W4D oil or clean
grease before assembly.

NOTE: Individual seais and seal rings as well as a complete seal kit are
available. SEE FIGURE 32. The parts should be available through most 0EM
parts distributors or Ross approved Torgmotor™ distributors. (Contact your
local dealer for availability).

NOTE: Uniess otherwise indicated, do not oil or grease parts before
assembly.

Wash all parts in clean petroleum-based soivents 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: 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.

if the housing (18} bearing components were
removed for replacement, thoroughly coat and
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 inte the counterbore at the
mounting flange end of the housing, using the
appropriate szed bearing mandre! such as
described in figure 1 or figure 2 on page 7 which
will control the bearing/bushing depth.

Small Frame Series MG and MF Torgmotor
housings reguire the use of bearing mandrel
shown in figure 1 on page 7 10 press
bearing/bushing {19} into the housing 0 3
required depth of .151/.161 inches {3.84/4.09
mm) from the end of the bearing counterbore.
SEE FGURE 33.

Large Frame Series MB and ME Torgmotor
housings require the use of the bearing mandref
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.

O Q. —

Figure 32 MB, ME seal kit

Figure 34
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NOTE NOTE: Bearing mandrel must be pressed
against the lettered end of bearing shell. Take
care that the housing bore is square with the
press base and the bearing/bushing is not
cocked when pressing a bearing/bushing into
the housing.

CAUTION CAUTION: If the bearing mandrel specified on
page 7 is not available and alternate methods
are used to press in bearing/bushing (13) and
{19} the bearing/bushing depths specified must
be achieved to insure adequate bearing support
and correct relationship to adjacent
components when assembled. SEE FIGURE 35.

CAUTION CAUTION: Because the bearing/bushings {13)
and {19) have a press fit into the housing they
must be discarded when removed. They must
not be reused.

press in inner 2. The Small Frame Series MG and MF Torgmotor

bearing/bushing inner housing bearing/bushing {13} can now be
pressed into its counterbore i housing {18) flush
10 .03 inch (.76 mm) below the housing wear
plate contact face. Use the opposite end of the
beaning mandrel that was used 10 press in the
outer bearing/bushing (19). Reference figure 1,
page 7. SEE FIGURE 36. Figure 37

The Large Frame Series MB and ME Torgmotor
housing {18i requires that you assembie a new
backup washer (17}, new backup washer {25},
new seal {16}, with the lip facing out, new

thrust washer (14), new thrust bearing {15} and
a new second thrust washer (14 in that order
betore 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} 1o a depth of .105/.125 inches
{2.67/3.18) below the housing wear plate cantact
face. Use the apposite end of the bearing mandre!
used to press in outer bearing (19). Reference
figure 2, page 7. SEE FIGURE 39. Figure 38

REV.
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press in dirt & 3. Apply a small amount of clean grease to a new
water seal dirt and water seal {20) ang press it into the

housing (18) outer bearing counterbore.

The Small Frame Series MG and MF Torgmotor

dirt and water seal (20} must be pressed in until

its' flange is flush against the housing.

SEE AGURE 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 hausing.

SEE FIGURE 41.

Figure 40

place housing 4, Place housing (18) assembly into 3 soft jawed
assembly vise with the coupling shaft bore down, clamping )
into vise against the mounting flange. SEE FIGURE 42. —

Figure 42

REV.
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assemble backup 5. On Small Frame, Series MG & MF Torgmotors

washer & seal assembie a new backup washer {17) and new
seal {16] with the seal lip facing out, into their
respective counterbores in housing {18) if they
were not assembled in procedure 2.

Large Frame, Series MB and ME Torgmotor
housing (18} that did not require replacement of
the bearing package will require that the two
“captured” thrust washers {14} and thrust bearing
{15} be unseated and vertical to the counterbore
and the new backup washer {17), new backup
washer {25), and new seal (16} be worked
around the thrust bearing package and ptaced 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 CAUTION: Originai design Large Frame, MB &
ME Torgmotors that do not have backup
washer {25} when disassembled must be
assembled with a new backup washer (17),
new backup washer (25), and new seal (16).

assemble thrust 6. Assemble thrust washer (14) then thrust bearing
washer & bearing {15) that was removed from the Series MG or
MF Torgmator. SEE FIGURE 45.

NOTE NOTE: Small Frame Series MG and MF
Torgmotors require one thrust washer (14}
with thrust bearing (15). The coupling shaft
will be seated directly against the thrust
bearing.

apply masking 7. Apply masking tape around splines or keyway on
tape to shaft shaft (12) 1o prevent damage to seal.
SEE FIGURE 46.

Figure 46

REV.
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install
coupling
shaft

CAUTION

NOTE

instalt thrust
bearing

insert seal
ring

NOTE

REV.

e VENDOR CHAPTER VENDOR
MODEL 100C 6x4 SECT. 13
NOTES P/N 81275 PAGE 23

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 shaft (12) into hausing {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 Torgmotors
when properly seated while the coupling shaft
{12) on Large Frame, Series MB and ME
Torgmotors will be approximately .10 inch
{2.54 mm) below the housing wear plate
surface to allow the assembly of thrust
bearing (11). The coupling shaft must rotate
smoothly on the thrust bearing package.

SEE FIGURE 48.

Install thrust bearing {11) onto the end of
coupling shaft {12) only if you are servicing an
MB or ME Series Torgmotor. SEE FIGURE 49.

Apply a small amount of ciean grease to a new
seal ring (4) and insert it into the housing {18)
seal ring groove. SEE FIGURE 50.

NOTE: One or two alignment studs screwed
finger tight into housing {18} 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)
longer than the boits (1, 1A, 1B or 1C) used
in the Torgmotor.

Figure 48

P aamd

Figure 50
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install
drive link

NOTE

assemble
wear plate

assemble
seal ring

install the
assembied
rotor set

NOTE

NOTE

NOTE

REV.
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1.

13.

14.

Install drive fink (10} the long splined end down
into the coupling shaft (12} and engage the drive
fink splines into mesh with the coupling shaft
splines. SEE FIGURE 51.

NOTE: Use any alignment marks put on the
coupling shaft and drive link before
disassembly to assemble the drive link spiines
in their original position in the mating coupling
shaft splines.

Assemble wear plate (3) over the drive link {10)
and alignment studs onto the housing {18).
SEE HGURE 52.

Apply 3 small amount of clean grease 1o a new
seal ring (4) and assembie it into the seat ring
groove on the wear plate side of the rotor set
stator (8B). SEE FIGURE 53.

install the assembled rotor set {8) onto wear
plate {9) with rotor (BA) counterbore and seal ring
side down and the spiines 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 fink.

NOTE: !f necessary, go 1o the appropriate,
“Rotor Set Component Assembly Procedure,”
on page 30 or 31.

NOTE: The rotor set rotor counterbore side
must be down against wear plate for drive fink
clearance and to maintain the original rotor:
drive link spiine 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 spiines if
apparent, to determine which side was down.
The rotor set has a seai ring groove on the
wear plate contact side of the stator (8B).

Fgure 52

Figure 53

Figure 54
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assembie 15.  Apply clean grease to a new seal ring (4] and
seal ring assemble it in the seal ring groove in the rotor
in manifold set contact side of manifold (7). SEE FIGURE 55.
NOTE NOTE: The manifold (7) is made up of several
piates bonded together permanently to form an
integral component. The manifold surface that
must contact the rotor set has it's series of
irregular shaped cavities on the largest
circumference or circle around the inside Byt
diameter. The poiished impression left on the Figure 55
manifoid by the rotor set is another indication
of which surface must contact the rotor set.
assembie 16.  Assemble the manifoid (7) over the alignment
manifold . stugs and drive link {10} and onto the rotor set.
Be sure the correct manifold surface is against
the rotor set, SEE FIGURE 56. - :
Figure 56
insert a seal 17.  Apply grease to 3 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.  Assembie the commutator ring {6) over alignment
commutator ring studs onto the manifold. SEE FIGURE 58.

Figure 58

REV.



TINE VENDOR CHAPTER VENDOR
Mark MODEL 100C 6X4 SECT. 13
Industries
NOTES pP/N 81275 PAGE 26
assemble 19.  Assemble a new seal ring (3] flat side up, into
seal & commutator (5} and assemble commutator over
commutator the end of drive fink (10 onto manifold (7) with
seal ring side up. SEE FIGURE 59, §0.
Figure 59
Figure 60
!
assemble shuttle 20.  If shuttle valve components items #21, #22, #23, - |
valve parts into #24 were removed from the end cover (2} turn a - ©
end cover plug 121) with a new o-ring {22), loosely into one )
eng of the valve cavity in the end cover. Insert a
spring 123) the vaive {24} and the second spring ]
{23) into the other end of the valve cavity. Tumn %
the second plug {21) with a new o-ring {22) ¥
loosely into the end cover valve cavity. 3/16 inch
Allen wrench required. SEE RGURE 61. !
-
Figure 61
assemble relief 21, If relief vaive components items £21, #£22, #24

valve parts in
end cover

REV.

were removed from the end cover (2) assemble a
new o-ring (22 on the twao plugs (21). Assemble
a two piece relief vaive {24} in each of the plugs,
with the farge end of the conical spring into the
plug first and the small nut of the gther vaive
piece in the small end of the conical spring. Turn
each of the plug and relief valve assemblies into
the end cover loosely 10 be torqued iater. 3/8
inch Allen or 1 inch Hex socket required.

SEE FIGURE 62.

o=

Figure 62
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assemble seal

ring &
end cover

NOTE

assemble
cover bolts

REV.
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22.

23.

Assembie a new seai ring {4} into end cover {2)
and assemble end cover over the alignment studs
and onto the commutator set. SEE FIGURE 83,
B4. If the end cover has only 5 bolt holes be sure
the cover holes are aligned with the 5 threaded
holes in housing {18). The cor:ect § bolt end
cover boit hole relationship to housing port bosses
is shown in FIGURE 65.

NOTE: If the end cover has a vaive {24) or
has five balt holes, use the line you previousiy
scribed on the cover to radially align the end
cover into its original pasition.

Assemble the 5 or 7 special bolts (1, 1A, 18 or
1C) and screw in finger tight. Remove and
replace the o alignment studs with boits after
the other bolts are in place. Alternately 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 m) for the
five MG & MF Series 5/16 24 threaded boits or
45.55 ft. Ibs. 161-75 N mj for the seven MB &
ME Series 3/8-24 threaded bolts. SEE FIGURE 68,
67, 68.

anure 64

Figure 65

Fgure 66
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NOTE NOTE: The special bolts required for use with ‘
the relief or shuttle valve (24) end cover |
assembiy {2) are longer than the boits required !
with standard end cover assembiy. Refer to
the individual service parts lists or parts list
charts for correct service part number if
replacement is required.
|
|
|
torque the 24.  Torgue the two shuttie valve plug assemblies {21}
vaive plugs in end cover assembly to 9-12 ft. Ibs. {12-16 N ml

REV.

if cover is so eouipped. SEE FIGURE 68.

Torque the two relief vaive plug assemblies (21}
in end cover assembly 10 45-55 ft. lbs. (61-75 N
mi if cover is so equipped.

THE ASSEMBLY OF THE TORQMOTOR IS NOW COMPLETE EXCEPT FOR
WOODRUFF KEY {12A), NUT (12B), WASHER (12C), BOLT {120), LOCKWASHER
[12E), RETAINER RING (12F) or PORT O-RINGS (18A) AT INSTALLATION If
APPLICABLE. SEE PAGE 32 FOR FINAL CHECKS.

Figure 69
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Rotor Set Component Assembly Procedure
One Piece Stator Construction

A disassembled rotor (BA) stator (BB} and vanes (BC) that cannot be readily
assembled by hand can be assembled by the following procedures.

assemble stator 1. Place stator (88} 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. SEE FIGURE 70.

insert 2. it assembly alignment studs are not being utilized,

two bolts align stator boit holes with wear plate and
housing bolt holes and turn two bolts {1} finger
tight into bolt holes approximately 180 degrees
apart to retain stator and wear piate stationary.

assemble rotor 3. Assembie the rotor {BAI, counterbore down i
applicable, into stator (8B), and onto wear plate
{9) with rotor splines into mesh with drive link
{10) splines. SEE FIGURE 71.

NOTE NOTE: If the manifold side of the rotor was
etched during Torgmotor disassembly, this side
shouid be up. If the rotor is not etched and
does not have a counterbore, use the drive fink
spline contact pattern apparent on the rotor
spiines to determine the rotor side that must
be against the wear plate.

assemble vanes 4.  Assemble six vanes (BC), or as many vanes that
will readily assemble nto the stator vane pockets.
SEE FIGURE 72.

CAUTION CAUTION: Excessive force used to push the
rotor vanes into place could shear off the
coating applied to the stator vane pockets.

assemble full 5. Grasp the output end of coupling shaft {12 with
complement locking pliers or other appropriate turning device
of vanes and rotate coupling shaft, drive fink and rotor to

seat the rotor and the assembied vanes (BCJ into
stator {8B), creating the necessary clearance to
assemble the seventh or full complement of seven
vanes. Assembie the seven vanes using minimum
force. SEE FIGURE 73.

remove two 6. Remove the two assembied boits {1} if used to
assembied boits retain stator and wear plate.

Go 10 Torgmotor assembly procedure #15, page
25 to continve Torgmotor assembly.

REV.

figure 7 -

Figure 73
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Rotor Set Component Assembly Procedure

Two Piece Stator Construction

A disassembled rotor set (8) that cannot be rzadily assembled by hand and has a

two piece stator can be assembled by the following procedures.

assembie
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 boit holes approximately 180
degrees apart to retain stator half and wear piate
stationary.

Assemble rotor (BA), counterbore down if
applicable, into stator half (8B), and onto wear
plate (3} with rotor splines into mesh with drive
fink {10} splines.

NOTE: Use any marking you applied to rotor
set components to reassemble the components
in their original relationship to ensure ultimate
wear life and performance.

Assemble six vanes (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 (80} on a flat surface
ring in stator with seal ring groove up. Apply a small amount
hait 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

CAUTION

assemble vanes 8.
assemble full g.
complement

of vanes

REV.

two alignment studs and rotor (BA} with seal ring
side down onto the first stator half (8B) aligning
any timing marks applied for this purpose.

CAUTION: If the stator half (8B) is a different
height (thickness) than stator half (8D) the
stator vanes (8C) or (8E) of the same length
(height) as the stator half must be
reassembled in their respective stator half for
the rotor set to function properly.

Assemble six vanes (8E), or as many vanes that
will readily assemble into the stator vane 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 {8E) 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
®  Pressurize the Torgmotor® with 100 p.s.i. dry air or nitrogen and submerge in solvent

REV.

to check for external leaks.

®  Check Torgmotor* for rotation. Torque required to rotate coupling shaft should not be

more than 50 ft. Ibs. {68 N m)

®  0On MG & MF Series Torgmotors, pressure port with “A” cast under it on housing {18}
is for clockwise coupling shaft rotation as viewed from the output end of coupling
shaft. Pressure port with “B" cast under it is for counter clockwise coupiing shaft

rotation.

e (On MB & ME Series Torgmotors, pressure port with “B” cast under it on housing (18
s for clockwise coupling shaft rotation as viewed from the output end of coupling
shaft. Pressure port with “A” case under it is for counter clockwise coupling shaft

rotation,
e  Use test stand if available, to check operation of the Torgmotor.

Hydraulic Fluid
Keep the hydraulic system filled with one of the following:
e  10W40 SE or SF manufacturers suggested oil.

e Hydraulic fluid as recommended by equipment manufacturer, but the viscosity should

not-drop below 50 SSU or contain less than .125% zinc anti-wear additives.
CAUTION: Do nat mix oil types. Any mixture, or an unapproved oil, could

deteriorate the seals. Maintain the proper fluid level in the reservoir. When
changing fluid, completely drain old oil from the system. It is suggested also that

you flush the system with clean oil.

Filtration
Recommended filtration 20-50 micron.

Oil Temperature
Maximum operating temperature 200°F {33.3°C).
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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 hydraufic system or component.

e Do not attempt to weld any broken Torgmotor'™ component. Replace the component
with original equipment only.

e (o 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  |nvestigate and correct any external leak in the hydraulic system, no matter how
minor the leak.

e  Comply with manufacturer's specifications for cleaning or replacing the filter.
CAUTION: Do not weld, braze, solder or any way alter any Torgmotor'™ component.

CAUTION: Maximum operating pressure must not exceed recommended Torgmotor™
pressure capacity.

CAUTION: Aiways 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. |f 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.



_ i Mazk Industries SERVICE BULLETINS

As we make improvements to the MARKLIFTS, we like to supply you, the
customer, with updated information which applies to your machine.

This section is provided as a place to store Service Bulletins as you
receive them from MARK INDUSTRIES.

REV.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



