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The purpose of this manual is to provide the customer
with operation, maintenance and parts information that
will enhance the reliable performance of the MARKLIFT.

Schematic and vendor information is also furnished.

WARNING: IMPROPER USE OF THIS MARKLIFT WILL RESULT 1IN
SERIOUS INJURY OR DEATH! TO PROTECT YOURSELF AND THE
EQUIPMENT, STUDY THIS MANUAL BEFORE STARTING OPERATIONS.

The model capacity, pressure settings and serial number
can be found on the ID Plate mounted on the side, rear of
the base.

The serial number should be used when ordering parts.
This will insure our Parts Department in giving prompt

and accurate service.

If additional information or service is needed, vwve
recommend the customer contact his local dealer. If this
is not possible, contact the MARK INDUSTRIES Service

Department.

All MARKLIFTS are tested and operated to assure their
proper operating condition before shipment. All
necessary adjustments have been made and an overall
physical inspection was conducted. After the unit is
delivered, however, some minor adjustments and
inspections must be made before putting the unit in
‘service. These functions are outlined in the INSPECTION
AND CHECKOUT INSTRUCTIONS in the operation section of

this manual.
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DESCRIPTION:

Model

Working height (maximum)
Platform height (maximum)
Load capacity

Platform dimensions

Platform rotation

Horizontal reach
Centerline rotation
Clear reach

Stowed height
Stowed length
Width

Wheelbase
Tailswing
Turret rotation
Travel speed
Controls

Turning radius (inside)
(outside)

Tires (pneumatic)
Ground clearance
Hydraulic capacity
Fuel capacity

Double hydraulic pump

Power source

Weight

improvements.

45KB DUAL FUEL
51'0" (15.54m)
45'0" (13.72m)
500 lbs. (226.8kg)

30" x 48" (.76m x 1.22m)
Steel

Manual

27'9" (8.46m)
24'10" (7.57m)

6'10" (2.08m)
18'11" (5.77m)

5'9" (1.75m)

5'10 1/2" (1.79m)
Zero

Noncontinuous 360°
0-3MPH (0-4.83km/h)
Proportional

6'8" (2.03m)
13'0" (3.96m)

8.75 x 16.5LT

7" (.18m)

20 gallons (75.71 L)
12 gallons (45.42 L)
Gear type

35HP Nissan
water cooled, dual fuel

12,960 1lbs.

Mark Industries' products are designed and tested to meet or exceed
OSHA, ANSI and international safety standards.

Specifications are nominal and may be revised to reflect design

RFV.
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SPECIFICATIONS 45KB
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DESCRIPTION:

Model

Working height (maximum)
Platform height (maximum)
Load capacity

Platform dimensions

Platform rotation

Horizontal reach
Centerline rotation
Clear reach

Minimum stowed height
Stowed height

Stowed length

Width

Wheelbase

Tailswing

Turret rotation
Travel speed

Controls

Turning radius (inside)
{outside)

Tires (pneumatic)
Ground clearance
Hydraulic capacity
Fuel capacity

Double hydraulic pump
Power source

Weight

improvements.

45KB

51'0" (15.54m)
45'0" (13.72m)

500 1lbs. (226.8kg)

30" x 48" (.76m x 1.22m)
Steel

Manual

27'9" (8.46m)
24'10" (7.57m)

6'7" (2.01lm)

6'10" (2.08)

18'11" (5.77m)

5'9" (1.75m)

5'10 1/2" (1.79m)
Zero

Noncontinuous 360°
0-3MPH (0-4.83km/h)
Proportional

6'8" (2.03m)
13'0" (3.96)

8.75 x 16.5LT

7" (.18m)

20 gallons (75.71 L)
Gear type

36VDC

12,960 1bs.

Mark Industries' products are designed and tested to meet or exceed
OSHA, ANSI and international safety standards.

Specifications are nominal and may be revised to reflect design

REV.
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MANUFACTURERS’ LIMITED WARRANTY

Mark Industries makes no warranty, express or implied, on any product manufactured or sold by Mark
Industries except for the following limited warranty against defects 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 six (6) months from
the date of shipment. This limited warranty does not extend to any product of another manufac-
turer or to any part, component, accessory or attachment not manufactured by Mark industries.
The warranty, if any, with respect to any product of another manufacturer or to any part, compo-
nent, 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 anv product (or any part or parts of any product) which has
been subject to improper use or application, misuse, abuse, operation beyond its rated capacity, repair
or maintenance except in accordance with the sales and service manuals and special instructions of
Mark Industries. or modification without the prior written authorization of mark Industries (whether
by the substitution of nonapproved paris or otherwise).

The sole obligation and liability of Mark Industries under this limited warranty (and the exclusive remedy
for any purchaser, owner or user of Mark Industries products) is limited to the repair or replacement,
at the option of Mark Industries. of anu product (or any part or parts of anv product) manufactured
by Mark Industries which, within six (6) months from the date of shipment, shall have been returned
to the Mark Industries facility in Carson. California (or any other location within the United States
as shall be designated by Mark Industries). at no expense to Mark Industries, and demonstrated to
the satisfaction of Mark Industries as being defective in material or workmanship.

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

There are no other warranties, express or implied, in addition to this limited warranty. This limited
warranty is exclusive and in lieu of all other warranties, express 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 Indkustries
unless reduced to writing and approved by an officer of Mark Industries.

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

warranty.

A

7 Mark Industries

ml P.O. Box 720 ¢ Long Beach, CA 90801
213-639-9700 « 800-421-1826 « TELEX 677-361
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PURCHASER

COMPANY NAME

ADDRESS

TELEPHONE NUMBER

DATE SHIPMENT RECEIVED

DATE OF INVOICE

DATE UNIT PUT INTO SERVICE

UNIT WILL BE USED

UNIT WILL BE SOLD

INSPECTION GEN'L MAINTENANCE PAINTING/SANDBLAST
MINING HEATING/AIR COND. STEEL FABRICATION
WELDING CARPENTRY RIGGING
CONSTRUCTION PLUMBING ROOFING
SCAFFOLDING ELECTRICAL GLAZING

MECHANICAL SPRINKLER OTHER

COMMENTS:

INSPECTION COMPLETED BY:

WARRANTY WILL BE VOID UNLESS THIS INSPECTION REPORT IS POSTMARKED

TO MARK INDUSTRIES NOT MORE THAN 14 DAYS FROM DATE SHIPMENT RECEIVED.

nra
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YES NO
1. PLATFORM CAPACITY DECAL LBS : -O0—
2. ALL WARNING, CAUTION & EMERGENCY DECALS INSTALLED ———{}—{]
3. EMERGENCY DESCENT VALVE FUNCTIONS PROPERLY O——0
4. OPERATION INSTRUCTIONS PROPERLY INSTALLED -0—0
5. OPERATION & SAFETY HANDBOOK RECEIVED 00—
6. ELECTRICAL SCHEMATIC RECEIVED {00
7. ALL CONTROLS (AERIAL 8 GROUND) ARE IDENTIFIED AND
OPERATE CORRECTLY -0—0
8. STOP SWITCHES OPERATE PROPERLY (RERIAL & GROUND) ———}—{]
9. PLATFORM GUARD RAILS, SECURE AND UNDAMAGED -O0—0
10. PLATFORM ACCESS GATL WORKS PROPERLY O0—0
11. HORN AND BEACON OPERATE PROPERLY (OPTIONAL) O0—4—]_0
12. BRAKES ADJUSTED AND OPERATE CORRECTLY —O0—0
13. CIRCUIT BREAKERS OPERATE PROPERLY -0—00
14. ENGINE R.P.M. 00—
15. ALL HYDRAULIC CYLINDERS FREE OF LEAKS —{—0
16. ALL HYDRAULIC CYLINDER RODS FREE OF PAINT OR SCRATCHES —{}—{)
17. HYDRAULIC PUMP FREE OF LEAKS 00
18. HYDRAULIC HOSES & FITTINGS TIGHT OO0
19, HYDRAULIC OIL LEVEL O0—0
20. HYDRAULIC TANK & FITTINGS FREE OF LEAKS OO
21. DRIVE MOTORS FREE OF LEAKS —{—0O
22. TURRET ROTATION GEAR BOX OIL LEVEL -O0—0
23. TURRET RING GEAR BOLTS TORQUED TC F1. L8s.——(3
24. WHEEL LUG NUTS TORQUED TO FT. LBS. O0—0
25. BATTERY WATER LEVEL O0—0O
26. ENGINE COOLANT (RADIATOR) LEVEL O
27. COOLANT HOSES & FITTINGS FREE OF LEAKS -0—0
28. ELECTRIC RADIATOR FAN OPERATES FFOPERLY 00—
29. TIRE PRESSURE PS] 04—
30. SYSTEM PRESSURE PSIG -
31. PILOT PRESSURE PS1G —{—0
32. FUEL TANK & FITTINGS FREE OF LEAKS O0—0O
33. MANUAL OVERRIDES OPERATE PROPERLY —{—0
34. MUFFLER TI1GHT AND FREE OF LEAKS O0—O
35. ENGINE OIL LEVEL —{—
36. ENGINE OIL FILTER, FREE OF LEAKS 00—
37. ALL ELECTRICAL CORNECTIONS TIGHT —{
3. ENGINE ALTERKEIOR FUNCTIORS BROPIFLY —0
3¢.  VALVE MANIFOLD & FITTINGS, FREE (7 LEALS —{—{
40. DRIVE WHEEL, TOROUE HUE OIL LEVE:L O0—0O
41. RETRACTION CABLE TENSION F1. LBS. O0—
42. 110V GINERATOR OPERATES PROPERLY (OPTIONAL) O0—0
MODEL NUMBER SERIAL NUMBER
INSPECTOR OPTIONS

nrwv
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Every operator of the MARKLIFT must read, understand and follow
the safety rules set forth herein.

1. The MARKLIFT seif-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.

2. The operation of any new and unfamiliar equipment can be
hazardous in the hands of untrained operators. Only
trained operators must be assigned to operate the MARKLIFT.

3. It is the responsibility of the operator to read and under-
stand this manual and to follow all recommendations made.
Never exceed manufacturer's recommended platform load
capacity.

4. Although the MARKLIFT conforms to specified ANSI & OSHA
requirements, it is the responsibility of the owner to
instruct the operators with 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 & OQSHA.

5. The MARKLIFT is a non-insulated personnel carrier and
must not be operated within 10 feet of a 50,000 volt
line. (See page 3 & 4 articles.)

6. Remember, the load capacity of the MARKLIFT is total
combined weight of personnel and tools, fixtures,
accessories, etc.

7. Always distribute load evenly over platform floor area.

8. The MARKLIFT platform is equipped with safety belt rings.
A body belt for each person must be worn attached with
lanyard to anchor points provided.

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

10. Under no circumstances should horseplay be tolerated.

" roag
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

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

DO NOT lean over platform guard railings to perform
work.

DO NOT use ladders or scaffolding on the platform to
obtain greater height.

DO NOT raise or lower boom into protuding objects.
DO NOT drive carriage or platform into stationary objects.

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 oper-

ating or working in the platform.

DO NOT alter equipment in any fashion.

DO NOT override any hydraulic, mechanical, or electrical
safety devices.

DO NOT drive on uneven, sloping or soft terrain, as this
is hazardous and must be avoided. The MARKLIFT must not
be operated on more than a 5 degree out-of-plumb condition.

DO NOT work on platform if your physical condition is such
that you feel dizzy or unsteady in any way.

DO NOT jump start other vehicles using MARKLIFT battery.

The Marklifls.

2 rtor o o

Dryv




L)

7=

“”Wmm' Mark Industries OPER

TLLUSTRATED DIVISION OF INDUSTRIAL SAFETY PAGE
PARTS CATALOG 3
TITLE 8 DIVISION OF INDUSTRIAL SAFETY 358.38.113

(Register 73, No. 30--7-28-73)

Article 86. Provisions for Preventing Accidents

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

2946. Provisions for Preventing Accidents Due to Proximity to Over-
head l1ines. (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 tocls, machinery, equip-
ment, materials, or structures (including scaffolding, house moving,
well drilling, pile driving, or hoisting equipment) wunless and until
danger from accidental contact with said high-voltage lines has bteen
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 hendling ¢f tools,
mechinery, apparatus, supplies, or materials, or any part thereof, over
energized high-voltage lines shall be prohibited.

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

Teble X
Required Clearances frcm Overhead High-Voltage Lines
Nominal voltage Minimum Required
(Phase to Phase) Clearance (Feet)
750 - 50,000 10
over 50,000 - 75,000 11
over 75,000 - 125,000 13
over 125,000 - 175,000 15
over 175,000 - 250,000 17
over 250,000 - 370,000 21
over 370,000 - 550,000 27
ever 550,000 - 1,000,000 42

{3) Transportation or Transit. The transportation or transit of
any tool, machinery, equipment, cr apparatus, or the moving of any
house or other building in proximity to overhead high-voitage lines
shall be expressly prohibited if at any time during such transportation
or transit such tool, machinery, equipment, apparatus, or building, or
any part thereof, can ccme closer to high-voltage lines than the mini-
mum clearances set forth in Table Y.

Dcv
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Article 86. Provisions for Preventing Accidents

Excep; where the boom of boom-type equipment is lowered and
no load 1s imposed thereon, the equipment in transit shall conform
to the minimum required clearances set forth in Table X.

Table Y
Required Clearances from Energized High-Voltage Conductors
(While in Transit)

Nominal Voltage Minimum Required
(Phase to Phase) Clearance (Feet)
750 - 50,000 6
over 50,000 - 345,000 10
over 345,000 - 750,000 16
over 750,000 - 1,000,000 20

(4) Storage. The storage of tools, machinery, equipment, sup-
plies, 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 possible to bring such
tools, machinery, equipment, supplies, materials, or apparatus, or
any part thereof, within the minimum required clearances from high-
voltage lines as set forth in Table X.

(c) The specified clearance shall not be reduced by movement due
to any strains impressed (by attachments or otherwise) upon the struc-
tures 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 cwning 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 lozder, hay stacker, pile driver, or similar
apparatus, a dureble warning sign legible at 12 feet reading: "Unlaw-
ful To Operate This Equipment Within 10 Feet of HKigh-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 M1n1mum.C]ear-
ances of High-Voltage Lines In Excess of 50,000 Volts, See Article &6,
Title 8, Hignh-Voltage Electrical Safety Orders.”

ncw
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OBSERVE ALL DANGER, WARNING, CAUTION AND EMERGENCY DECALS AT THE
VARIOUS LOCATIONS ON THE MARKLIFT IN ORDER TO TAKE TIMELY PREVENT-
IVE AND CORRECTIVE ACTIONS.

1.wmsmmmﬂinmnn-
SOUO FOOTIG.

4. DPERATORS SHALL WEAAR A 800Y SELT
AND ATTACH WATH A LANYARD T0 800M
OR PLATFORM.

S OPERATE ALL CONTROLS SLOWLY FOR
SMEOTM Mt 4 TEOM MATIW

EMERGENCY HAND
PUMP OPERATION

BE SURE KEY IS 0N,
DEPAESS “EMERGENCY STOM SWITCH.

POSITION BELECTOR SWITCH TO
“GROUND CONTROL".

OPEN COVER LARELED "EMERGENCY HAND PUMP INSIOE",

®

OPERATE HAND PUMP AND SELECT

BOOM FUNCTIONS
OPERATE PLATFOME M DESIRED S SAPETY MANBROOR ANG ALl
DIRECTION.

A WARNING S Easna v

180488

ATTACH YOUR SAFETY BELT FIRST!

OPEAATING THIE MACHING WITNONY CORRICT SAFETY SILT ATTACHWI
“ZULD MBAAT W DEATW OB 14MOUS Im2uRY

THE ANSI SAFETY ALERT SYMBOL a IDENTIFIES PERSONNEL SAFETY
HAZARDS DESCRIBED ON MARKLIPFT DECALS. BE ALERT TO THE POTENTIAL
HAZARDS INDICATED BY THESE MESSAGES.

IT IS THE PRIMARY RESPONSIBILITY OF THE USER AND OPERATOR TO BE

THOROUGHLY KNOWLEDGEABLE OF ALL DECAL - INFORMATION, DEFINITION AND
LOCATION.

THE FOLLOWING PAGE ILLUSTRATES A CHART IN WHICH DECALS FOR THE MARK-
LIFT CAN BE REPLACED IF THE EXISTING DECAL(S) IS WORN-OUT, TORN, OR
ILLEGIBLE. THIS CHART ALSO REFERS TO ITS LOCATION AND QUANTITY USED
IN THAT APPLICATION.

REY.
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DECAL P/N DECAL DESCRIPTION 45KBDF ASSEMBLY (LOCATION) ~ QTY|

67397 DECAL SET (ALL STANDARD DECALS) 1
2003 BATTERY WATER FINAL ASSY 1
2017 HYDRAULIC SYSTEM FINAL ASSY 2
2020 GAS OR PETROLEUM FINAL ASSY 2
2022 LOAD CAPACITY 500 LBS FINAL ASSY 2
11064 ATTACH SAFETY CHAIN FINAL ASSY 2
20409 STANDARD PEDESTAL FINAL ASSY 1
20410 LOGO "MARK INDUSTRIES" FINAL ASSY 1
20411 BLUE STRIP FINAL ASSY 4
20412 BLUE STRIP FINAL ASSY 2
20416 CAUTION FINAL ASSY 2
20417 DANGER, DO NOT OPERATE FINAL ASSY 2
20418 DANGER, ELECTROCUTION HAZARD FINAL ASSY 2
20419 DANGER, KEEP CLEAR FINAL ASSY 2
20420 TIRE PRESSURE 75 PSI FINAL ASSY 2
20461 FORWARD ARROW FINAL ASSY 1
20462 FORWARD ARROW FINAL ASSY 1
20660 I.D. PLATE FINAL ASSY 1
20661 ANSI PLATE FINAL ASSY 1
20879 DIPSTICK FINAL ASSY 1
20896 BRAKE FINAL ASSY 1
22385 CAUTION, ATTACH SAFETY BELT FINAL ASSY 1
22386 D-RING, ATTACH SAFETY BELT FINAL ASSY 2
23558 LIQUID TANK ONLY FINAL ASSY 1
130820 OPERATION & SAFETY HANDBOOK FINAL ASSY 1
140372 GROUND CONTROL GROUND CONT'L PANEL ASSY 1
140419 MARKLIFT 45KB (REV.) FINAL ASSY 2
140420 DUAL FUEL FINAL ASSY 2

REY.
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DECAL §7N DECAL DESCRIPTION 45KBDF ASSEMBLY (LOCATION) QTY
140495 EMERGENCY HAND PUMP OPERATION FINAL ASSY 1
140496 EMERGENCY HAND PUMP FINAL ASSY 1l
140550 AERIAL CONTROL SWITCH AERIAL CONT'L BOX ASSY 1
140551 FAN FINAL ASSY 1
140552 FAN FUSE FINAL ASSY 1
140579 UPPER CONTROL AERIAL CONT'L BOX ASSY 1
140595 TIE DOWN FINAL ASSY 2
182101 CAUTION FINAL ASSY 1
182701 GENERAL CHECKOUT FINAL ASSY 1l
182703 PLATFORM LEVELING AERIAL CONT'L BOX ASSY 1
183301 WARNING LEAD COUNTERWEIGHT FINAL ASSY 1
185702 (110VAC) CIRCUIT BREAKER GROUND CONT'L PANEL ASSY 1
DECAL P/N DECAL DESCRIPTION 45KB ASSEMBLY (LOCATION) oTY

67398 DECAL SET (ALL STANDARD DECALS) 1
2003 BATTERY WATER FINAL ASSY 1
2005 BATTERY CHARGER PLUG FINAL ASSY 1
2017 HYDRAULIC SYSTEM FINAL ASSY 2
2022 LOAD CAPACITY 500 LBS FINAL ASSY 2
11064 ATTACH SAFETY CHAIN FINAL ASSY 2
20409 STANDARD PEDESTAL FINAL ASSY 1
20410 LOGO "MARK INDUSTRIES" FINAL ASSY 1
20411 BLUE STRIP FINAL ASSY 4
20412 BLUE STRIP FINAL ASSY 2
20416 CAUTION FINAL ASSY 2
20417 DANGER, DO NOT OPERATE FINAL ASSY 2
20418 DANGER, ELECTROCUTION HAZARD FINAL ASSY 2
20419 DANGER, KEEP CLEAR FINAL ASSY 2
20420 TIRE PRESSURE 75 PSI FINAL ASSY 2
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DECAL P/N DECAL DESCRIPTION 45KB ASSEMBLY (LOCATION) QTY
20461 FORWARD ARROW FINAL ASSY 1
20462 FORWARD ARROW FINAL ASSY 1
20660 I.D. PLATE FINAL ASSY 1
20661 ANSI PLATE FINAL ASSY 1
20896 BRAKE FINAL ASSY 1
22385 CAUTION, ATTACH SAFETY BELT FINAL ASSY 1
22386 D-RING, ATTACH SAFETY BELT FINAL ASSY 2
22449 NO SMOKING DURING CHARGE FINAL ASSY 1
130820 OPERATION & SAFETY HANDBOOK FINAL ASSY 1
140372 GROUND CONTROL GROUND CONT'L PANEL ASSY 1
140419 MARKLIFT 45KB (REV.) FINAL ASSY 2
140495 EMERGENCY HAND PUMP OPERATION FINAL ASSY 1
140496 EMERGENCY HAND PUMP FINAL ASSY 1
140579 UPPER CONTROL AERIAL CONT'L BOX ASSY 1
140595 TIE DOWN FINAL ASSY 2
182001 WARNING, LOW BATTERY AERIAL CONT'L BOX ASSY 1
182002 WARNING, LOW BATTERY GROUND CONT'L PANEL ASSY 1
182101 DANGER & AERIAL OPER. INSTR. FINAL ASSY 1
182701 OPERATING INSTRUCTIONS FINAL ASSY 1
182703 PLATFORM LEVELING AERIAL CONT'L BOX ASSY 1
183301 WARNING LEAD COUNTERWEIGHT FINAL ASSY 1
185701 BATTERY CHARGER INSIDE FINAL ASSY 1
185702 (110 VAC) CIRCUIT BREAKER GROUND CONT'L PANEL ASSY 1
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It shall be the responsibility of all MARKLIFT operators to read
and comply with the following operating instructions. They are
designed to promote safety and a better understanding of the
operation of the MARKLIFT self-propelled knuckle boom.

It is recommended that the MARKLIFT be moved into an area-free
of any overhead obstructions on a flat, level surface with no
hazardous irregularities or accumulation of debris.

1. STARTING
The MARKLIFT can be started from either the AERIAL CONTROL or
the GROUND CONTROL EMERGENCY. Before either position will
function the master switch must be "ON", and the selector
switch must be activated. Push the selector switch to the
top to activate the aerial control box or to the bottom to

activate to ground control panel.

GENERAL CHECKOUT AND OPERATING INSTRUCTIONS

GENERAL CHECK OUT LIST DAILY | WEEKLY MONTHLY

CHECK FUEL & MYDRAULIC TANK LEVELS
CHECK ENGINE OIL LEVEL

CHECK BATTERY WATER LEVEL

CHECK FOR ANY LOOSE OR WORN HARDWARE
CHECK CRITICAL WELD AREAS FOR CRACKS
CHECK TIRE PRESSURES (IF APPLICABLE)
CHECK FOR ANY HYDRAULIC LEAKS & CORRECT
CHECK FOR ANY STRUCTURAL DAMAGE & CORRECT
CHECK OVERALL PERFORMANCE OF MACHINE
10. CHECK & CLEAN ENGINE INTAKE AIR FILTER
11. CHECK FOR WEAR ON CABLES & MOSES

12. GREASE® STEERING LINKAGE

13. GREASE® TURRET ROTATION GEAR BOX

14. GREASE® RING GEAR

M M X M X

eEINOULAWN -
3¢ 3¢ 2 X

» X

® REFER TO OPERATION AND MAINTENANCE INSTRUCTION MANUAL FOR TYPE
OF LUBRICANTS.

OPERATE THE MARKLIFT IN FOLLOWING MANNER FROM GROUND CONTROL BOX.

TURN IGNITION SWITCH TO START.

ALLOW ENGINE TO IDLE AT LEAST ONE MINUTE.

MAKE SURE AMMETER INDICATES “CHARGE".

POSITION AERIAL/GROUND SELECTOR SWITCH TO GROUND.

OPERATE ALL THREE BOOM FUNCTIONS MOMENTARILY IN BOTH DIRECTIONS
MAKING SURE THE UNIT RESPONDS ACCORDINGLY.

POSITION SELECTOR SWITCH TO AERIAL AND ENTER WORK PLATFORM.

pawn -

o
h

20860
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ENGINE OVERHEATING
CIRCUIT
@ BREAKER
BOOM FOR EMERGENCY
LOW OIL PRESSURE @ USE ONLY
EMERGENCY
sToP
DOWN
[
O
uP
START ouT
BOOM
RISER
[
ENGINE | pown
D
CHOKE
AERIAL .
CONTROL
V| et T[T
@ 3 A PRODUCT OF MARK INDUSTRIES
GROUND . CALIFORNIA
CONTROL 7
EMERGENCY
OF:
ON LEFT RIGHT
0O O ROTATE
MASTER SWITCH TURRET 140372

GROUND CONTROL PANEL

A. GROUND CONTROL EMERGENCY
The only functions that can be operated from the ground
control station are "ON/OFF", boom riser, extend and rotate
turret. To start:
Position selector switch to "GROUND CONTROL EMERGENCY",
pull up the red emergency stop switch cover located on the top
left of Ground Control Panel. Pull down the toggle switch
to the start position. The MARKLIFT is now operational.

ncv
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B. AERIAL CONTROL
Turn power switch at ground control station to "ON".
Position selector switch to "AERIAL CONTROL". Enter the
platform ATTACHING SAFETY CHAIN AFTER ENTERING. Pull up the
red emergency stop switch cover located on the top right of

aerial control box. Pull down the toggle switch to the start
position.

PUSH AND HOLD UNSAFE

TO ACTIVATE BOOM FUNCTIONS 0%1;)3;#%"?

HIG EMERGENCY
DESCENT STOP
LOW RISER ‘ OVERRDE - :> D

ENGINE OVERHEAT START
LOW Ol PRESSURE

DRIVE
FORWARD

ROTATE TURRET . S‘!"glc f f
VleTdHIiR % %

[A PRODUCT OF MARK INDUSTRIES ]

DRIVE
REVERSE

CALIFORNIA

140579

AERIAL CONTROL STATION

2. STEERING
The steering function is performed from the aerial control
station only and steering the MARKLIFT is achieved by pressing
the foot-switch and operating the steering toggle switch,
depending on the direction to pursue, left or right. The
steering toggle switch is a momentary switch that self
centers itself to the "OFF" position. However, the steering
wheels will resume in the last angle of direction until the
switch is again used to re-maneuver the direction of the
MARKLIFT.

RFV
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| Q\s\ STEERING f?f

AERIAL CONTROL STATION

3. DRIVE

Forward and reverse drive is performed from the aerial control
station only. The MARKLIFT is equipped with a high and low
speed drive variance. For the drive to function, choose the
drive desired and use both the forward / reverse joystick and the
footswitch.

NOTE: Your MARKLIFT is equipped with a proportional drive
control. When using the proportional drive function,
press foot switch, raise controller locking device,
then gradually move controller in direction selected.

! DRIVE |
f FORWARD
HIGH ;
DRIVE 5
O
LOW
DRIVE
DRIVE
AERIAL CONTROL STATION REVERSE

RFVY
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The controller handle is spring-centered and self
locking to prevent accidental operation. Familiarize
yourself with the operation of the controller until
you are able to start and stop the drive function in
forward and reverse, obtaining a gradual, smooth
start and stop.

CAUTION: As a safety feature, the HI throttle will not
function if the boom is fifteen degrees above
horizontal or if the boom is extended.

4. RAISE/LOWER
Raising and lowering of the boom is performed from either the

Ground Control Panel or Aerial Control Box.

A. GROUND CONTROL EMERGENCY
To raise or lower the boom from the ground control station,
check the selector switch. It must be in the "GROUND
CONTROL EMERGENCY" position. A momentary switch has been
designed so that in order to raise boom the operator must
push the switch to the "UP" position. To lower the boom,
the operator must push the switch to the "DOWN" position.

When the switch is released, it will automatically self

center to the off position, and the boom will remain

DESCENT
LOW RISER ‘ OVERRIDE

stationary.

©L©

GROUND CONTROL PANEL

AERIAL CONTROL STATION

REY.
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B. AERIAL CONTROL
To operate from the aerial control box, position selector
switch to "AERIAL CONTROL" in ground control panel.
Enter the platform and ATTACH SAFETY CHAINS BEFORE
RAISING PLATFORM. Depress and hold the foot switch in platform
to operate all aerial control box functions except engine
starting. Push and hold "RISER" button or toggle switch and
joystick to desired direction. These controls are also

self centering momentary switches.

NOTE: As a safety feature, the MARKLIFT is equipped with a "LOW
RISER" warning light to alert the operator of the minimum clearance
to the tires and wheels of the carriage.

If "LOW RISER" warning light is on, and the boom is clear
of the wheels, depress and hold the "DESCENT OVERRIDE" button, move
joystick and use the footswitch until descent is accamplished.

5. LIFT / LOWER
Lifting and lowering of the platform is achieved from either

the Ground Control Panel or the Aerial Control Box.

UP%

BOOM

DOWN

an
el

)—-R
@__CO) AERIAL CONTROL STATION

GROUND CONTROL PANEL

RFVY .
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A. GROUND CONTROL EMERGENCY

To lift or lower the platform from the ground control
station, check the selector switch. It must be in the
"GROUND CONTROL EMERGENCY" position. A momentary switch
has been designed so that in order to lift the platform
the operator must push the switch to the "UP" position.
To lower the platform, the operator must push the switch
to the "DOWN" position. When the switch is released, it
will automatically self center to the off position, and

the boom will remain stationary.

B. AERIAL CONTROL
To operate from the aerial control box, position select
switch to "AERIAL CONTROL" located on the ground control
panel. Enter the platform ATTACHING SAFETY CHAINS AFTER
ENTERING. Depress and hold the foot switch in the platform to
operate all aerial control box functions except engine
starting. Push and hold "LIFT" button or toggle switch and
move function joystick to desired direction. These chtrols
are also self centering momentary switches.

EXTENDING / RETRACTING
The boom extension and retraction switch is located on the
face of the Ground Control Panel and on the Aerial Control Box.

The boom may be extended reverse and retracted forward.

A. GROUND CONTROL EMERGENCY
To extend and retract the boom from the ground control
station, check the selector switch. It must be in the
"GROUND CONTROL EMERGENCY" position. A momentary switch
has been designed so that in order to extend boom the
operator must push the switch to the "OUT" position. To
retract the boom, the operator must push the switch to the

"IN" position. When the switch is released, it will

RFV
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BOOM
GROUND CONTROL PANEL AERIAL CONTROL STATION

automatically self center to the off position, and

the boom will remain stationary.

B. AERIAL CONTROL
To operate from the aerial control box, position selector
switch to "AERIAL CONTROL" in ground control panel. After
entering the platform, ATTACH SAFETY CHAINS BEFORE
RAISING PLATFORM. Depress and hold the foot switch in the
platform to operate all aerial control box functions
except engine starting. Push and hold "EXTEND" button or
toggle switch and move function joystick to desired direction.

These controls are also self centering momentary switches.

7. ROTATE TURRET

Rotation of the turret of the MARKLIFT could be operated from
either the Ground Control Panel or the Aerial Control Box.

IMPORTANT: BEFORE ATTEMPTING TO ROTATE, MAKE SURE THE BOOM
RISER IS ABOVE THE TIRES TO PREVENT ROTATION
OBSTRUCTION AND POSIBLE DAMAGE TO THE MARKLIFT.

A. GROUND CONTROL EMERGENCY

To rotate the turret from the ground control station,

DFV
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LEFT

@

GROUND CONTROL PANEL

check the selector switch. It must be in the "GROUND

CONTROL EMERGENCY" position. A momentary switch has been
designed so that in order to turn to the left, the operator

must push the switch to the "LEFT" position. To turn to the
right, the operator must push the switch to the "RIGHT"
position. When the switch is released, it will automatically
self center to the off position, and the boom will remain

stationary.

RIGHT

ROTATE
TURRET ‘ ROTATE TURRET

AERIAL CONTROL STATION

AERIAL CONTROL

To operate from the aerial control box, position select
switch to "AERIAL CONTROL" in ground control panel. Enter
the platform ATTACHING SAFETY CHAINS AFTER ENTERING.
Depress and hold foot switch in platform to operate all
aerial control box functions except engine starting.

Push and hold "ROTATE TURRET" button then move function
joystick to desired direction. This control is also a

self centering momentary switch.

ncu
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8. EMERGENCY HAND PUMP

An emergency hand pump is provided which is located behind

the right door in the front sheet metal cowling of the MARKLIFT.
This pump is part of the hydraulic system and can be used to
safely operate boom functions if there is a loss of electrical
power, or if the operator is injured while on the fully
extended platform. The hand pump operation decal (Mark
Industries part number 140495) and location of hand pump decal
(140496) are located on the sheet metal, in the event of an
emergency to operate: Check that the key in the master switch
is at position "ON". Depress the red emergency stop switch
cover located on the top left of ground control panel and
position selector switch to "GROUND CONTROL". Open door which
is marked "EMERGENCY HAND PUMP INSIDE". Operate hand pump
with right hand use the left hand for selecting boom function

switches to operate platform in desired direction.

WARNING LIGHT AND BUZZER

As a safety feature, the MARKLIFT is equipped with an "UNSAFE
OQUT OF LEVEL" sensor that will disable the knuckle boom
functions whenever the MARKLIFT is in an unsafe out of level

situation.

An unsafe out of level situation is sensed by the level sensor
when the MARKLIFT is tilted five (5) degrees or more in any

direction.

The unsafe out of level condition is indicated by a red
warning light and buzzer located on the top right of the
aerial control box. When this warning light and buzzer is on,
riser/lower, lift/lower, extend/retract, and turret rotation
will not operate, while the drive and steer functions will.
Should this warning occur, maneuver the MARKLIFT until it is

on a safe operating surface and all functions are restored.

RFV
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BEFORE LOADING OR UNLOADING THE MARKLIFT, INSPECT FOR ANY PHYSICAL

DAMAGE. NOTE ANY SUCH DAMAGE ON FREIGHT BILL AND REPORT SAME TO

CARRIER. THESE FOLLOWING PAGES ARE THE MARK INDUSTRIES AUTHORIZED
LOADING/UNLOADING PROCEDURES FOR ALL MARKLIPT SELF-PROPELLED KNUCKLE

BOOMS.

l. TILT TYPE TRUCK

Loading and unloading on a tilt truck requires a com-
bination of winching and driving in low drive.
means, either one man to operate the winch, while a
second man operates the MARKLIFT or the winch control
must be provided with an extension cord or remote con-

trol.

RAISE BOOM FUNCTION TO HORIZONTAL

KEEP WINCH CABLE TAUT

DRIVER

Attach winch cable to the MARKLIFT at the drive wheel

end of the base through the twin pad-eyes as shown.

A. LOADING

1) The truck must be fitted with adequate winch

to handle 12,300 1lbs (5,580 Kg.).

2) Align the boom with the steering wheels away
from the trailer and the platform in a hori-

zontal or slightly higher position.

nras
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3) 1Insure that the parking brake is set to activ-
ate immediately. This is accomplished by open-
ing flow control needle valve. (see page 22)

4) Select low drive at the aerial control box.

5) When the MARKLIFT is on the truck in position
for proper weight distribution, it is chained
down in the manner illustrated by the drawings
below.

140595

FACTORY RECOMMENDED TIE DOWN
TRANSPORTING DIAGRAM

NOTE: BOTTOM OF PLATFORM FORK
MUST NOT REST ON TRUCK BED.

UNLOADING

1) Release the hold down chains and remove the block
under platform end of the boom assembly. Lift the
boom function to horizontal or slightly above the
horizontal position.

2) Insure that the winch cable is in a taut position
and then lower the truck bed.

3) Allow the MARKLIFT to gradually roll down the truck
bed by winching out.

4) When the MARKLIFT is completely on level ground,
remove the winch cable.

5) Re-adjust parking brakes to energize immediately
after the dynamic brakes stop the MARKLIPT.

(see procedure, page 23)
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2. FLATBED TRUCK

Due to the width of the MARKLIFT and the overall width

of the flatbed truck, insure that the parking brake is

set to activate immediately. This is accomplished by
openlng the flow control needle valve, and driving the MARKLIFT
in low drive speed. (see page 22)

~<————DRIVER

RAISE BOOM FUNCTION
TO HORIZONTAL

KEEP WINCH CABLE TAUT

A. LOADING \ /\

~ b\
1) With the trailor on level ground, align the MARKLIFT
with the back end of the trailor.

2) Attach winch cable to the MARKLIFT at the drive
wheel end of the base through the twin pad-eyes.

3) Using great care while driving and steering the
MARKLIFT up the ramp in low drive, keep all slack
out of the winch cable. (If the ramp is too steep
of a grade for the MARKLIFT to climb the winch will
pull the unit up). You must keep drive function
engaged while winching or the brakes will stop the
machine from rolling.

4) When the MARKLIPT is in the position for the
proper weight distribution for transporting, tie
down to the trailor using procedure described in
Operation Chapter, Page 20.

NOTE: Immediate full reversal of controller
handle when driving will automatically
change the direction of drive and will
not stall the engine, even if attempted
on a ramp. This procedure is not re-
commended as standard reversing of drive
or any other function, but may be used
in emergency situations without damage
to the MARKLIFT.

RFY
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B. UNLOADING

1) With the trailer on level ground, disconnect the
tiedowns from the boom and insure that the winch
cable is still properly attached to the MARKLIFT.

2) Select the low drive speed at the platform control
console.

3) Using great care while driving and steering the
MARKLIFT off the trailor, keep all slack out of
the winch cable.

WARNING: Do not allow slack in the winch
cable when descending the ramp,
due to the possibility of snap-
ping the cable if the MARKLIFT
descends too quickly in drive.

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

D
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5) Re-adjust parking brakes to energize immediately
after the dynamic brakes stop the MARKLIFT.

PROCEDURE:

a) Close needle valve completely, then open 1/8
turn.

b) Place the MARKLIPT on flat surface, about 10'
wide x 30' long.

c) Position boom slightly below horizontal and
completely retracted.

d) Select high drive speed and high throttle at
the platform console.

e) Drive MARKLIPT with contoller handle in max-
imum position, approximately 15', letting
go of the controller as one wheel is adjacent
to a visual marker on the ground.

f) A suitable deceleration and braking distance
would be 3' measured from the marker to the
center line of same wheel when the MARKLIFT
has completely stopped.

g) Adjust needle valve on parking brakes to
achieve this dimension .

h) Repeat above procedure, driving in both direct-

ions until the MARKLIFT completely stops within
18" to 24".

The deceleration valves have been set at the factory and
should not be readjusted without first consulting MARK
INDUSTRIES Field Service Department.

It is advisable to completely open the needle valve if
the unit is to be used in a facility with severe ramps
or inclines. However, very abrupt stops will be experi-
enced with the unit driving on flat surfaces when drive
controller is rapidly returned to the neutral position.

~nra
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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,

some minor adjustments and inspections must be made before putting

the unit into service.

THE FOLLOWING ITEMS SHOULD BE REVIEWED:

1. Check gasoline power units.

A.
B.
C.
D.
E.

F‘
G.

Engine o0il level

Air filter and Fuel filter
Engine coolant level

Fuel line and valves

Fuel level: Fill fuel tank - use regular gasolines only
or switch to propane.

Start engine and allow engine to warm up.

After initial warm-up of gasoline engine, press engine
stop button making sure stop circuit is operational.
The ignition switch may be left in the "ON" position
indefinitely if engine stop button has been pressed,
without fear of burning distributor points. However,
should engine stall, the operator must push the stop
button or turn off ignition switch to prevent current
path to coil.

LUBRICATION SYSTEM DIAGRAM

REY.
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2. Check electric power units.
A. Electric power
B. Battery water level/gravity readings
C. Battery charger

D. Battery connections

3. Check systems

A. Position selector switch to "GROUND CONTROL EMERGENCY"
then operate functions.

1) Test boom functions

a) Riser boom: Up and Down

b) Lift boom: Up and Down

c) Extend boom: 1In and Out
2) Test rotate turret: Left and Right.
3) Check hoses and fittings for leaks.

B. After check-out of ground control functions, position
selector switch to "AERIAL CONTROL" for operation at work
platform. After entering platform, first ATTACH SAFETY
CHAINS. If your unit is operated by engine, depress foot
switch before using any control function switches. This
increases engine RPM and electrically completes circuit
to controls.

1) Test boom and rotate turret functions - PUSH AND HOLD
EACH SELECTED FUNCTIONAL BUTTONS THEN OPERATE JOYSTICK
as follows:

a) Riser boom: Up and Down

b) If low riser light is on, use "DESCENT OVERRIDE"
button.

c) Lift boom: Up and Down
d) Extend boom: In and Out
e) Rotate turret: Left and Right

2) Test steering: Left and Right
3) Test drive

a) Speed: High and Low

b) Drive: Forward and Reverse

REY.
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4. Inspect all electrical connections.
A. See
B. Feel
C. Tighten
5. Check hydraulic system.
A. Hydraulic fluid level
B. In-line pressure valve filter
C. Hydraulic lines
D. Hydraulic pump
E. Hydraulic cylinders
F. Emergency handpump
6. Check Tires and Wheels.
A. For Cuts
B. Correct pressure
C. Tight lugs and wheel spindle nuts
7. Structural connections and fittings.
A. Check all nuts and bolts for tightness.
B. Check for any structual damage.
8. Brakes.
A. Check for holding on incline up to four
NOTES:

is sent with each MARKLIFT.

(4) degrees

F Gang o great engihs © rmake wok eCcsiel at grect heights

See Chapter General NEW EQUIPMENT CONDITION REPORT that
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This preventative maintenance information is intended as a general
er to vendor section in this manual for detailed infor-

guide, ref
mation on

Mark Indus

DAILY

1. Operat
2. Check
3. Check
4. Check
5. Check
WEEKLY

1. Check
2. Check
3. Operat

4. Proper
5. Record

6. Clean
may be

7. Check
8. Check
9. Check

10. Check

engine, battery, etc.

tries recommends the following items be checked:

ion and safety decals in place and legible.
gas & hydraulic tank levels.

engine o0il level.

battery water level.

for loose or worn hardware.

tire condition (free of serious cuts or defects)
& clean engine intake air cleaner.
ion and safety decals in place and legible.
brake operation.
hour meter reading.

unit by removing all dirt, oil, and grease. Machine
washed with soap and water.

for hydraulic leaks and correct.
for structural damage and correct.
overall performance.

for wear on cables and hoses.

RFY.
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MONTHLY (or first 50 hours)

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

2. Check battery condition.

3. Change engine o0il & filter.

4. Change hydraulic o0il return filter.

5. Check ring gear bolts in turret and base for correct torque.
15/16 bolts - 175 ft. 1bs. lubricated
3/4 bolts - 87 ft. 1bs. lubricated

6. Check o0il level, turret rotation gear box.

7. Grease ring gear.

8. Grease steering linkage.

9. Check & clean engine intake air cleaner.
EVERY SIX MONTHS (or 100 hours)

1. Check and lube, if necessary. (See lubrication instructions).
2. Change pilot filter element. (See lubrication instructions).
3. Change engine o0il filter.

4. Change hydraulic oil return filter.
EVERY YEAR

1. Repack all wheel bearings.

2. Change hydraulic oil.

3. Check torque hub o0il level.

4. Check ring gear bolts in turret and base, for correct torque.
5. Change hydraulic oil return filter.

6. Change pilot line filter.

REY.
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To properly and efficiently service your MARKLIFT, several
basic tools are required. The following list of tools

should be available.

SERVICE TOOLS

l. Volt/OHM meter

2. Hydraulic pressure gauge
(0-1,000 PSI and 0-3,000 PSI)

3. Battery hydrometer
4. Battery load tester
5. Photo tachometer

6. Standard mechanics hand
tools

7. Cable tensioning tool
MI $#20053

8. Radiator pressure tester
9. Electrical test light

10. Female quick disconnect
Coupler (MI #842)

ll1. Fuel pump vac./press.
gauge (automatic type)

_Mcaking your work ecsier to reach,

4§ zgﬁzéiizzi&gigijjﬁ&éﬁ

v
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INTRODUCTION

Whenever trouble shooting any problem, the initial consideration
must be to "Check the basics”.

Check the basics: means to insure that the batteries are in
good shape and have at least a three quarter charge, determined

by use of a hydrometer and battery maintenance instructions.

A large percentage of electrical problems can be attributed

to insufficiently charged or defective batteries.

1. ELECTRICAL

A. If a problem seems to be electrical, utilize your
applicable schematic, (see Schematic Chapter for more
information) and test light to trace power flow (electri-
cal current) starting at battery and continuing through

system until the problem is located.

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

will not function properly.

C. Diodes can be thought of as "One way electrical check
valves" they permit current flow in one direction and

stop it in the opposite direction.

Current Flow

ACTUAL SCHEMATIC

» ——

—{ >—

REY.
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PARTS CATALOG (continued) 5
D. The basic purpose of a relay is to maintain full elec-

trical current. When sending an electrical signal to
the relay coil, the electrical current flows through

the relay contacts and to the desired valve coil.

HYDRAULIC

A.

For the various hydraulic functions the system pressure
is utilized. 1If a slower drive speed is needed, a portion
of the hydraulic fluid is dumped to tank by the low speed

valve.

Directional valves (outriggers, steering, and drive) have
two opposite electrical coils with a moveable spool be-

tween the coils.

One way valves (lift, descent, dump, and creep) all can
be both N/C (normally closed) or N/O (normally open)

depending on if flow is desired or not.

REY.
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1. ENGINE

A. Will not start or run.

1) Check ground control box circuit breaker.

2) Make sure fuel shut-off valve is open.

3) Fuel selector should be in the "gasoline" position.
4) Check for low battery.

5) Check for fouled spark plugs.

6) Check for water in gas tank.

7) Check engine poihts.
B. No high speed.

1) Check aerial HIGH/LOW throttle switch.
2) Check throttle solenoid wvalve.

C. No idle.

1) Check aerial HIGH-LOW throttle switch.
2) Check throttle solenoid valve.

D. Dies under load.

1) Check governor setting.

2) Check carburetor air/fuel mixture.

2. HYDRAULIC WHEEL DRIVE MOTOR AND PUMP

A. Wheel drive motor turns wheel while unloaded, but slows

down or stops when load is applied.

1) Check hydraulic high pressure port with 3000 PSI
gauge.

B. Pump producing excessive noise.

1) Check suction hose from tank to pump for kinks.
2) Check hydraulic oil level (sight gauge on tank.)
3) Check suction line fittings for tightness.

4) Check oil.

REY.
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PARTS CATALOG (continued)] =

A.

A.

3. STEERING

Steers in one direction only.

1)
2)
3)
4)

5)

6)

4. DRIVE

Loose electrical connection.
Loss of greound to coil on affected direction.
Spool sticking in one direction.

Faulty steering switch in the lower control (hand control
box).

Flow control valve to steering cylinder out of adjust-
ment.

Faulty diode.

Will drive forward. No reverse.

1)
2)
3)
4)

No
1)
2)
3)

1)
5)
No
1)
2)
3)
4)
No
1)
2)
3)
4)
5)

Loose electrical connection in reverse circuit.
Faulty drive switch.

Valve spool sticking in one direction.

Faulty diode.

forward or reverse drive.
Free wheeling valve open.
Faulty drive switch

Both forward and reverse diodes inoperative on
terminal strip.

Stuck valve spool

Drive cut out switch in outrigger inoperative.
high speed.

Loose electrical connections.

Low speed relay inoperative.

High speed dump valve inoperative.

High speed valve inoperative (3 speed machines only).
creep speed. ( If applicable)

Loose electrical connections.

Creep speed relay inoperative.

Faulty creep switch.

Faulty creep dump valve.

Creep or low speed flow valve out of adjustment.

REV.
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E. No functions working.
1) PFaulty circuit breaker
2) Loose power connections.
3) Power relay inoperative,
4) Dump relay.
5) Dump valve inoperative.
F. No system pressure.
1) No hydraulic oil.
2) Hydraulic tank valve is in "OFF" position.
3) Loose electrical connections in dump circuit.
4) Dump relay inoperative.
5) Dump valve inoperative.
6) Pressure relief valve inoperative.
7) Hydraulic pump inoperative.
G. Low system pressure.
1) Pressure relief valve out of adjustment.
2) Dump valve faulty.
3) Low speed dump valve faulty.
4) Hydraulic pump faulty.

5) Hydraulic tank suction filter obstructed.

5. LIFT

A. Will not lift. All other functions work.
1) Emergency lowering valve is open. (if applicable}
2) Low batteries,
3) Loose electrical connections.
4) Descent valve stuck open.
5) Faulty lift controller.
6) Pressure limit switch out of adjustment.
7) Tilt switches out of adjustment.
B. Will not lift rated load.
l) Low system pressure.
2) Low batteries,
3) Pressure limit switch out of adjustment.

4) Internal seal leaking in cylinder.

If this trouble shooting check list does not help to solve your
problem, contact your local MARKLIFT representative or the MARK
INDUSTRIES service department.
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A new fully charged battery will have a specific gravity of
1.260 or 1.280 at 80°F.

The tables (on Maintenance pagel0) show the specific gravity
as a function of percentage battery charge

1.260 Sp. Gr. 1.280 100% charged

1.230 1.250 75% charged

1.200 1.220 50% charged

"1.170 1.190 "~ 25% charged

1.40 1.160 Very little useful
capacity

1.110 1.130 Discharged

The percentage charge of a battery should be checked with a
good hydrometer that has a thermometer and temperature
correction scale built into it. This allows a temperature
correction to be made readily. A correction of 0.04 points
in gravity shall be made for each ten degrees either above
or below 80°F. For every 10°F below 80°F, subtract 0.04
points; and for every 10°F above 80°F, add 0.04 points.

Within every thirty day period, the cell of each battery
should be checked to determine the percentage charge. If any
cell has a hydrometer reading of more than 0.020 less than
the other cells in the battery, that cell is bad and the

battery should be removed from service.
Periodic checks by hydrometer after charging, but prior to

any discharge, is recommended to determine if batteries are
receiving a full charge.

Either excessive overcharge or moderate undercharge can
shorten battery 1life.

REY.
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With proper attention to water level and charging time,
compared to hydrometer reading, the batteries should
give a long useful 1life.

TEMPERATURE/SPECIFIC GRAVITY CORRECTION TABLE FOR BATTERIES

Actual Hydrometer Reading at Actual Temperature*

80°F
(27°%¢)
1.280
1.250
1.220
1.190
1.160

0°F -10°¢* . -20°F -30°F -45°F -65°F
(-18%¢) (-23%) (-29%¢) (-34%c) (-43%c) (-54%¢)
1.312 1.316 1.320 1.324 1.330 1.338
1.282 1.286 1.290 1.294 1.300 1.308
1.252 1.256 1.260 1.264 1.270 1.278
1.222 1.226 1.230 1.234 1.240 1.248
1.192 1.196 1.200 1.204 1.210 1.218

Approx.
State of
Charge

In §
100
75
50
25
0

Specific Gravity

Corrected to 80°F (17°C) Freezing Temperature
1.280 -90°F -68°¢
1.250 -62°F -52%
1.200 -16°F -27%
1.150 , + 5% -15%
1.000 +19°F - 7%

REY.
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PARTS CATALOG 1
MILESTONE HYDRAULIC FLUID TABLE
OIL COMPANY CHEVRON GULF SHELL UNION
ATF ATF ' ATF
BRAND NAME DONAX-T6
DEXRON II | DEXRON II DEXRON
SUS AT 187.4 195 200 200
100°F (37.8°C) ’
SUS AT
o o 49.2 50.4 50 52.3
210°F (98.9°C)
VISCOSITY
°F 153° 155° 160° 172°
INDEX
¢ 67.2° 68.3° 71.1° 77.8°
Of 400° 405° 390° 395°
FLASH POINT
¢ 204 .4° 207.2° 198.9° 201.7°
°F -40° -50° -50° ~-45°
POUR POINT
°c -40° -45.6° -45.6° -42.8°

MARK INDUSTRIES Post Office Box 720, Long Beach, CA 90801

Nnru
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MODEL: 45KBDF, 45KB

A. SCOPE:

THIS PROCEDURE WILL DESCRIBE PROPER ADJUSTMENT OF THE PRESSURE
RELIEF SETTING ON THE FOLLOWING FUNCTIONS:

PROCEDURE:

1. DRIVE PRESSURE

2. STEERING PRESSURE

3. FUNCTION CONTROL VALVE
4. TURRET ROTATION PRESSURE

5. PLATFORM LEVELING PRESSURE

NOTE: IF PRESSURES DO NOT INCREASE OR DECREASE WITH ADJUSTMENT
OTHER PROBLEMS MAY EXIST. TURN ADJUSTING SCREW COUNTER

CLOCKWISE % TURN PAST ORIGINAL SETTING BEFORE INVES-

TIGATING OTHER PROBLEMS.
B. TOOLS REQUIRED:

3/16" ALLEN WRENCH
5/16" ALLEN WRENCH
7/16" OPEN END/BOX WRENCH
9/16" OPEN END/BOX WRENCH
0-600 PSI PRESSURE GAUGE
0-3000 PSI PRESSURE GAUGE

FIG. I ASSEMBLY, PRESSURE GAUGE/HOSE

REF: PRESSURE GAUGE
(0-600/0-3000 PSI)

SWIVEL NUT RUN TEE
PART #80028-03

MALE CONNECTOR

] ‘ PART $80001-04/

— "
3999,8511E35ER B9§al2
\ swivel fi ttlngs.

= ——_—E—@E@ﬂlm

PIPE CONNECTOR /
80006-04

——

/
/

REY.
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FIG. 2 ASSEMBLY, PRESSURE GAUGE/QUICK DJSCCONNECT

<
}
((‘zz REF. PRESSURE GAUGE

(0-600/0-3000 PSI

J;E_::/

. M.I. PART #842

- FEMALE QUICK
@ DISCONNECT-

———

IG. 3 DRIVE/STEER VALVE MODEL: 45KBDF
g / PART # 81219

DRIVE RELIEF VALVE

STEERING RELIEF VALVE

L— QUICK DISCONNECT PORT "Gl"

REY.
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PARTS CATALOG -

FIG. 4 DRIVE/STEER VALVE MODEL: 45KB
/ PART § 81212

STEERING
RELIEF
VALVE

DRIVE RELIEF
¥YALVE

QUICK DISCONNECT PORT "Gl"

REY.
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FIG. 5 BOOM FUNCTIONAL VALVE PART $#81221 - 45KBDF
PART #81213 - 45KB

FUNCTION CONTROL
RELIEF.VALVE

ROTATION RELIEF
VALVE "RIGHT"

&y
O

@%E
D
@ 5
D~
0y

A\

m

S ©F

N

g @a\% -
TS0

RELIEF VALVE
"left"

L
LSS T——— QUICK
’P% DISCONNECT
1 Y ~ PORT
Zan\ \\d (FOR FUNCTION
CONTROL
ROTATION l = PRESSURE)

"LI" RELIEF VALVE

— "L2" RELIEF VALVE

REY.
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C. PROCEDURES:

1.

DRIVE PRESSURES (REFER TO FIG. 3 or 4).

1.1 CONNECT PRESSURE GAUGE ASSEMBLY (FIG.2) TO "GI" PORT.

1.2 CLOSE BRAKE ADJUSTING NEEDLE VALVE TO LOCK ON BRAKES.

1.3. START MACHINE AND OPERATE DRIVE FUNCTION (FORWARD OR
REVERSE)

1.4 WITH BRAKES LOCKED, MAXIMUM DRIVE PRESSURE WILL REGISTER
ON THE GAUGE.

1.5 DRIVE PRESSURE SHOULD BE: REFER TO TABLE I. (Page 18 )

1.6 IF PRESSURE IS INCORRECT, REMOVE PLUG FROM DRIVE RELIEF
VALVE WITH 5/16" ALLEN WRENCH.
INSERT 3/16" ALLEN WRENCH INTO RELIEF VALVE.

1.8 TO INCREASE PRESSURE TURN ALLEN WRENCH CLOCKWISE (CW) to
DECREASE PRESSURE TURN COUNTERCLOCKWISE (CCW).

1.9 REPEAT OPERATING DRIVE FUNCTION UNTIL CORRECT PRESSURE
SETTING IS ACHIEVED.

1.10 RE-ASSEMBLE RELIEF VALVE PLUG.

1.11 OPEN BRAKE ADJUSTING NEEDLE VALVE.

1.12 VERIFY BRAKE OPERATION, ADJUST IF NECESSARY.

2. STEERING PRESSURES (REFER TO FIG. 3 or 4)

2.1 CONNECT PRESSURE GAUGE. ASSEMBLY (FIG.2) TO "Gl" PORT.

2.2 START MACHINE AND OPERATE STEERING FUNCTION UNTIL
STEERING CYLINDER IS BOTTOMED OUT. HOLD AND READ PRESSURE
GAUGE.

2.3

STEERING PRESSURE SHOULD BE: REFER TO TABLE I (Page 18 )
IF PRESSURE IS INCORRECT, COMPLETE STEPS 1.6 THRU 1.10
ON STEERING RELIEF VALVE.

REY.
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FUNCTION CONTROL VALVE PRESSURE (REFER TO FIG. 5)

CONNECT PRESSURE GAUGES. ASSEMBLY (FIG.2) to "GI" PORT.
START MACHINE AND OPERATE BOOM EXTENSION FUNCTION UNTIL
CYLINDER IS BOTTOMED OUT. HOLD AND READ PRESSURE GAUGE.
PRESSURE SHOULD BE: REFER TO TABLE I (Page _18 ).

IF PRESSURE IS INCORRECT, COMPLETE STEPS 1.6 THRU 1.10 ON
FUNCTION CONTROL RELIEF VALVE.

TURRET ROTATIQON PRESSURE (REFER TO FIG. 5)

3.
3.
4.
4.1
.5
4.6
4.7
4.10

REMOVE HOSE END FROM PORT MARKED "RR" AND INSTALL
HOSE/PRESSURE GAUGE (3000 PSI) ASSEMBLY (FIG. I)

ATTACH THE REMOVED HOSE END TO THE SWIVEL RUN TEE.

START MACHINE AND OPERATE TURRET ROTATION "RIGHT"
FUNCTION AGAINST TURRET- STOP. HOLD AND READ PRESSURE GAUGE.
ROTATION PRESSURE SHOQULD BE: REFER TO TABLE I. (Page Jé_)
INSTALL 0-600 PSI PRESSURE GAUGE ON HOSE ASSEMBLY AND
VERIFY THE INDICATED PRESSURE (TABLE 1)

IF PRESSURE IS INCORRECT, COMPLETE STEPS 1.6 THRU 1.9 ON
ROTATION "RIGHT" RELIEF VALVE.

NOTE:

THE PURPOSE OF USING A 3000 PSI PRESSURE GAUGE FIRST AND
600 PSI PRESSURE GAUGE AFTER IS TO AVOID DAMAGING 600 PSI
GAUGE WITH A POSSIBLE HIGH PRESSURE SPIKE.

REMOVE PRESSURE GAUGE ASSEMBLY AND RE-ATTACH THE HOSE END
ON PORT "RR".

RE-INSTALL THE RELIEF VALVE PLUG.

REMOVE HOSE END FROM PORT MARKED "RL" AND INSTALL
HOSE/PRESSURE GAUGE (3000 PSI) AS IN STEP 4.1

COMPLETE STEPS 4.2 THRU 4.8 ON ROTATION "LEFT" RELIEF
VALVE WITH TURRET ROTATION LEFT FUNCTION.

REY.
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PLATFORM LEVELING PRESSURE (REFER TO FIG. 5)

w

w
.

Ut

w

REMOVE HOSE END FROM PORT MARKED "LI" AND INSTALL
HOSE/PRESSURE GAUGE ASSEMBLY (FIG.I)
ATTACH THE REMOVED HOSE END TO THE SWIVEL RUN TEE.

START MACHINE AND OPERATE LEVELING "DOWN" FUNCTION UNTIL
SLAVE LEVELING CYLINDER IS BOTTOMED OUT. HOLD AND READ
PRESSURE GAUGE.

PLATFORM LEVELING PRESSURE SHOULD BE; REF. TO TABLE I, BELOW
IF PRESSURE IS INCORRECT, REMOVE PLUG FROM "LI" RELIEF
VALVE WITH 5/16 ALLEN WRENCH.

COMPLETE STEPS 1.7 THRU 1.9 ON L1 RELIEF VALVE.

REMOVE PRESSURE GAUGE ASSEMBLY AND RE-ATTACH HOSE END ON
PORT "LI".

RE-INSTALL PLUG ON "LI" RELIEF VALVE.

COMPLETE STEPS 5.1 THRU 5.8 ON PORT MARKED "L2" OPERATION
FUNCTION LEVELING "“UP" ADJUST "L2" RELIEF VALVE IF
NECESSARY.

TABLE I PRESSURE SETTING

(NOTE: Pressures indicated are nominal).

FUNCTION 45KBDF A5KB

+ 50 PSI) (¥ 50 PSI)
DRIVE
(FORWD. & REV.) 2500 1750
STEERING
(RIGHT & LEFT) 1200 1200
FUNCTION CONTROL 2500 2250

TURRET ROTATION
(RIGHT & LEFT) 400 400

PLATFORM LEVELING
{UP & DOWN) 1500 1500

REY.
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45 KBDF
TORQUE VALUES:

TORQUE HUBS - 175 FT. LBS.
DRIVE MOTORS - 87 FT. LBS.
FRONT TIRE LUG NUTS - 180 FT. LBS.
REAR TIRE LUG NUTS - 300 FT. LBS.
TIRE PRESSURE - 75 PSI

RING GEAR MOUNTED THRU TURRET PLATE
RING GEAR MOUNTED THRU BASE PLATE

175 FT. LBS.
175 FT. LBS.

ROTATION GEAR BOX - 175 FT. LBS.
HUB TO SPINDLE - 45 FT. LBS.
MOTOR MOUNTS - 87 FT. LBS.
PIVOT PIN RETAINING BOLTS - 36 FT. LBS.
PLATFORM MOUNTING BOLTS - 87 FT. LBS.
FORK MOUNTING BOLTS - 87 FT. LBS.
COUNTER WEIGHT - 200 - 225 FT. LBS.

Then tack weld in place.

PRESSURES: ( NOMINAL) R.P.M.'S
SYSTEM - 2500 PSI LOW - 1800 - 2000
ROTATE - 400 PSI HIGH- 2700 - 2900

DRIVE - 2500 PSI
LEVELING - 1500 PSI
STEERING -~ 1200 PSI

ALL PRESSURES ARE = 50 PSI

REY.
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TORQUE HUBS

DRIVE MOTORS

FRONT TIRE LUG NUTS
REAR TIRE LUG NUTS
TIRE PRESSURE

ROTATION GEAR BOX
HUB TO SPINDLE
MOTOR MOUNTS

FORK MOUNTING BOLTS
COUNTER WEIGHT

45 KB
TORQUE VALUES:

PRESSURES:

RING GEAR MOUNTED THRU TURRET PLATE
RING GEAR MOUNTED THRU BASE PLATE

PIVOT PIN RETAINING BOLTS
PLATFORM MOUNTING BOLTS

(NOMINAL)

ROTATE
DRIVE -

SYSTEM -

2250 PpsSI
- 400 PSI

1750 PsSI
LEVELING -
STEERING -

1200 psSI
1200 PSI

ALL PRESSURES ARE z

- 175 FT. LBS.

- 87 FT. LBS.

- 180 FT. LBS.

- 300 FT. LBS.

- 75 PSI

- 175 FT. LBS.

- 175 FT. LBS.

- 175 FT. LBS.

- 83 Ela kBEootheh giar?ksfgtf.
- N.A.

- 36 FT. LBS.

- 87 FT. LBS.

- 87 FT. LBS.

- 200 - 225 FT. LBS.

Then tack weld in place.

R.P.M.'S

(electric, not appl.)

50 PSI

REY.
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TIME (IN SECONDS) OF THE KB FUNCTIONS ARE AS FOLLOWS:

A5KB 45KBDF
DRIVE Low = 75-95 55-65
High = 35-55 27-33
RISERS Up = 35-45 15-20
Down = 35-45 15-20
BOOM Up = 35-55 25-31
Down = 30-50 25-31
ROTATION CCwW = 85-115 90-120
CW = 85-115 90-120
EXTENSION = 40-60 35-42
RETRACTION = 40-60 35-42

NOTES:

BATTERY POWERED MACHINES SHOULD BE FULLY CHARGED BEFORE TIMES
ARE TAKEN.

GASOLINE POWERED MACHINES SHOULD BE TIMED WITH THE ENGINE RUNNING
AT HIGH THROTTLE.

REF: Low Engine Speed = 1800-2000 RPM
High Engine Speed= 2700-2900 RPM

IF EXTENSION AND RETRACTION TIMES ARE NOT EQUAL, CHECK LINES
FROM REGENERATIVE VALVE TO CYLINDER (maybe reversed) REGENERATIVE
VALVE ADJUSTMENT SCREW SHOULD BE FULLY OUT (highest pcessure).

REV.
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 LLUSTRATED MARKLIFT SERVICE MAINTENANCE RECOR ;
PARTS CATALOG 3
MODEL : SERIAL NO.
DATE: EQUIP. NO.
LOCATION: MECHANIC:
ITEM CODE COMMENTS ITEM CODE COMMEN?S —-
ENGINE OIL SAFETY CUT-0UTS
ENGINE OIL FILTER BUSHINGS
AIR FILTER ROLLERS
FUEL FILTER WEAR PAD
TUNE-UP FRONT END ASSY.
CHOKE TIRE PRESSURE
ENGINE RPM TIRE CONDITION
CHARGINE SYSTEM WHEEL NUTS
FUEL SYSTEM LPG-GAS WHEEL BEARING
BATTERIES NUTS & BOLTS
BATTERY TERMINALS GUARD RAILS
MOTOR BRUSHES LUBRICATION
HYDRAULIC FLUID WARNING DECALS
OPERATION
HYD. OIL FILTER INSTRUCTIONS
HYDRAULIC SYSTEMS GENERAL DECALS
HYDRAULIC PRESSURE PAINT
HYDRAULIC HOSES ALL OPERATIONS
CYLINDERS LIFT
DRIVE MOTORS STEERING
BRAKES FORWARD DRIVE
EMERGENCY REVERSE
LOWERING VALVE DRIVE
AERIAL CONTROL BOX TILT SWITCHES
GROUND CONTRQOL BOX FUEL LEVEL
RELAYS LITERATURE
WIRE CONNECTIONS OPTIONS
CODE
OTHER COMMENTS:
F - FILLED
R - REPAIRED
C - CHECKED
A - ADJUSTED
X - NEEDS REPAIR

REY.
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HOLDING VALVE. |
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RELIEF VALVE. DU VALVE o1 BYPASS COMPENSATER
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; .
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b
B
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i _|\,t\
; i S k
. . = P
3 way 400 PSI T{IJ
vALVE, L% . [
(P/N 20844) ;'
SUTTLE sy ceBoTILE q E
., £ .
VALVE. — % { = B n
&} =
i | ; e Sl LIET Y] INDER, BOOM.
iy ,§_ L (P/N 140053)
. I i o ] YALVE.
: . % 81205)
: . = e
Y I . H g
I MASTER LEVEL NG CYL,
/ U (P/N 140084) i
J . H v
, ! % - = bt
L —— 2 i i 5
B 81211 ; ’ [~ e
%
N

i HOLCING VALVE.
— BOOM_FUNCTIONS o1 81205)
SLAVE LEVELING CYL. VALVE PACKAGE .
(P/N 140057) P/N 81221
HOLDING Vi RETURN heco
(PrN 81205}
Swut QF VALVE.
- (Prv B5837)
N
b STEERING CYLINDER
P/N 140059) —
€y L
£ 52 - NEEDLE varse 12— )
<> DRIVE/STEER , (Prn 203572
i o VALVE PACKAGE. RAK n
e e —— —_— . 1= ATD._DRIVE MOTOR
; /N 81219) i 7y B1216)
: : )
! ' |
YD, TANK. | l BRAKE.
/N 140580 SETURN i P/K B1217)
DRIVE PROPORTIONAL : E I
¥ VALVE. f ; =2
g ORIVE REVERSE, g 1
®  STEER RELIEF L3 SERIES/PARALLEL o]
@ fom i VALVE. i VALVE. .
o s — 1 02
125 [
81PASS = ’
COMPENSATER S BRaKE.
VALVE. S 0 SHUTTLE /N 81217
gt ‘—_‘ VALVE. | goaxe VALYE. e niEs/PARALLEL
..C VALYVE. LN
I____l | i
o | ] YD, _DRIVE MOTOR.
\ u 5 bietoens I /N BI216)
— + comInER
| YMLYE.
1 W) i
I DRIVE FORWARD. I
] SERIES/PARALLEL
VALVE PACKAGE.
P/N 81220)
DU VALVE o2,
PRESSURE Iam




SCHE
PAGE

Mark Industries
ILLUSTRATED

HYDRAULIC SCHEMATIC (45KB)

PARTS CATALOG 2

 >—
\_

% ' 6 EXTENS IO O, 1MOER
Purs ] "
(P/N 81215) 3 v K
A 2 P/ 140054)
PRESSURE ,—i [ .
! O
Boow FNCTIONSI=]
| PROPORT | ONAL % ;
VALVE, H AT
800M FUNCTIONS LE S : { &1
RELIEF VALVE. :
I 8YPASS -
N\A_J . ZCMPENSATER VALVE.
o Tl i _\'A'A‘
2200 PSI DUMP VALVE ¢7. izt
TANK T S
=
AT YALVE .
» b3 e
» 20TATION HOTOR. . (P/N 81202) "
v; BN 811872 [ ;
TN ) ~——;/" W i
% i v2
: —> e = = |
: S——’ [S5d "-,—-l !
) 40C PS 400 PS5; § |
: a U
v - E
H -— I'd
i - @ LIET CYLINDER, 5OOW.
; T ot
i —_ - {P/N 1400531
. D ee N HOLDING VALYE.
. . . .i — I PIN 81205
3 = = 3
i : — L L
i + .2
! _ .
i —_—
)
S ; & o
2 MASTER LEVELING TV, . - =
PN 140094) == - E
1209 °s: — A IFT_CYLINDER, RISER
o 010 ! )—J ] Py )
NP HOTO) y - et (P/N 140576}
PN B2 2 | '
HOLDING VALVE.
N NG V.
""" . BOOM FUNCT {ONS P/ 1208
L T VALVE PACKA
SLAVE LEVELING Cvi. e s /N 8121
{P/N 140057)
DING VALYE. RETURN wco
/% 81205
SHLT OFF VAL /E
e E
OLE_ v vE.
v ‘20 g o
STEERING CYeINDER BN 203571
st | 2 (P/N 140148) BRAKE.
- £
YD, DRIVE MOTOR.
- PN §1206)
=YD TINK 2 { -
0. TNk > +—
P/x 148580) RETURN $ Ny
- 1200231 | oRive PROPORTIONAL I \3;(
YALVE . - AXE
T STEERING - =
wece BEL IEF > DRIVE FORWARD. - i (P/W 81207)
.6 6PM VALVE /i SERIES/PARALLEL
—_ & VALVE,
= -t
e —
! i =
! avpass e
COMPENSATER VALVE. BRAKE .
"""""""" SERIES/PARALLEL,
] g
6 . , VALVE. | (P/N B1207)
e w7 jpu=a =
— s
= |
£imor 4 ]
e : HYD. DRIVE MOTOR.
T RELIEF i e ) 030 0ra, /v 81208
VALVE. I FLOW
DIvIDER,
i DRIVE REVERSE. COMBINER
g VALVE.
1 £
o]
= DRIVE/STEER
OUP Vi N
we o2\ VALVE PACKAGE.
/N 81212
PRESSURE. TANK



SCHE
PAGE

ELECTRICAL SCHEMATIC (45KBDF)

ILLUSTRATED

Mark Industries

PARTS CATALOG

YOLIOWN_Jni3
AZRIEHING

= EPCOb 1 N/d
FULOMHL-IH "N N = X08 TI04INOD IVI1Y3v
“WNOlid0 .|.
F0UN0S "OAH D35 fromeemeem Tt bt .
| 18002 N/d i
N1 140 az
1HOTY um%uﬂwo_u “M5 20:1-0& 1vd “Wv130 oNIsIA 335 85 1 _\ 3z
Y0E0L N/d e 8g
1337 NOI2VION "MS 3NO0H)
H3031¥d — e
p 8s
85 -
35¥3A34 3A140 5 RS 83TI04INCD
69602 N/d
GYYM¥03 3A140 - e
"Ze 3AWA dWNO H [z CmY
| - lo tEkny
3AIVA TNO! 180d0¥d I\l 82j 21 St
3AWA 3A1HQ I LN ge \ ! ella t
| 1 3 Tion
1431 wEHH:m o £l —— e
1 { El 21 0L N7g ST
1H1Y ONTH33LS T {E-es 4 fekoe N o
! 1= R Y WS IVI0E o
(2620p 1) 1€ [§r0Z N/d
Bizie 1| “AE SNTEIIE 8t SRNE
L 20:02 Nd 61 6t Il._nl._
‘NS 3019y3n0 | TET RS IWIT |4 ZE
¥3s iy m. @L _ —— |ea
el . _M 70T e 2¢Oz N7d vE L T | [es : _
Z# "MS LIWIT € “AS ¥351Y ITII.
€2102 N/d CE 2100 N/d Z€ _2., te ge LAz _
TR TN “AG 40173135 22602 Nrd
“te s LM | g o] | e el mEEm
e T NG
o
WA } (€6Z0p 1) L8E0L N/d oz oz .I..TI 29
ET WG NS ONT13A3T 2LEOL N/d
137 veva/531435 “ ot HS OWIXT
. _ 1 19 qr [<4 [<4 l.l _ (3]
— Rm 8s
Al —T—
NMOQ 9N]T3A31 - : rﬁm_l. o T
dnN 9NI13A37 V bt 8s 8s
] P e
) wl
620 1)
12218 N/d i_at“ml..ll
Kir O |
432208 ONY *_f-"w.v.r..J |
1HOIT ONINYYA b
! 8s |1
85 | Tvia0 oviuin 338 | |
OEOL N/d P
A WS OIS-IVIS . )|
20102 N/d
“Ze RS 1TWTT ¢ I 1 | "
iy sl
Z¢ 'MS 1IN
5 ]
4 .I.IGL_ or -2 3u0n 338 i
as €I¥NO) 140}
1 2BrOZ N/d |
E| aRNd AINIOGINI |
oe| ¥ ¢l B
2z 5% ot| e | ol
T N i
20226 N/d |
~H5 1003 |
: re _
HOLIM :
1IMS 1004 89 _luw.'l._.l as |
z z I
a—t] - —_—— —
14 ot Irg Jo| Isi| [eg| Joo| lez 1 v 2 ol
0F (Y4 2l 6 8 EE| 1qd Ke _
I
’ |
|
[T ' |
‘HJ11MS 7 “
LV3IH ¥3A0°IN3 be S6102 N/H !
1
“HLINS T oNINETH  OF |
. . 16 |
S534d 10 071°9N3 " 4 A 83 |
18902 N/d
BT J— “
- €2
T 54 S5
NOTLOVMLIZY ¢ . _.<> T4 = % _ " Whli « "
NOISN3IX3 ¢~ i P st !
x| 18v02 N/d |
3 1 3 _ﬁ :w—ﬁu— 12 e "
] 12 o7 +—45S
NMO 1417 Mz 2+ > _ oS .
dn 1411 _ & ol Mty o L _
N A LAY oz a0z g L] T I
L) 1 [ RS ¥351Y |
. } - _ L 4 ] e 2y | _
} A LE
NMOQ H3S1Y T _ T <> 3 7€ * % mm— o] .JTi |
dn ¥3S1Y f; Mttt et EIT '
- [ _ N | EE (33 18002 N/d |
L# JATVA dRNG : \ T .: =T v "HS 13wEnt 3IVIoE g |
. ) _ T )61 61 8] 55 |
139 NOLLYI0Y  firty n._' 5 ~ o [ sl BT !
M3 NOILVIOH ¥ Tl T = Py s £ " |
3AIWA WNGI L¥0d0Ud W |
[ TN\ Tes 25 43770r N/d 15 :
SNGILONNZ W00 = v 51° [reea _ e !
3N0H2 - »e be T a0 Sl &5 I _
*S l_, 2 oI fez 1
YOSN3S 3d071S is 7 A !
c 02102 N/d YXAETREETF) ¢ e I
le NS 1IWIT ¢ Bt [ |
“le Mg 1 24 |
3 5] ! |
e S |
0l ¢ [E ¥ :w |
23 AV ¢ -- Ty i Stilastvalon !
£5 Za _mwommm_ N7d Pt I“ !
7103 3NI9N3 - annpun W TS |
CIWNO1 160D 98 0 i |
Y31 3WUN0OH _.lm —m gy whar o L:Ll.wu._ |
39nv9 13n4 : “ “
AVI3d LHVLIS NYLI0 NIBIA 335 | 9 ! {
..o POEOL N/d L NG [ = —e— e m - - ————d
‘A %007 INVAONd NS d01S-1HVIS & . . %S a3y | I
"dWNd 214123173 22 _ i
3N1 05V S WONIAONOTH 2 ¢ m £820¥1 N/d
B8 ]
=Y AVI A 1980 N7d I, 1INV TOHINOD ONNOH9
A¥3iive L »9 ST 1€ »6602_N/d
1 i e T Y N e ool LWy 59
HOSN3S a3l FD | ¥INvIHE 1102419 m Sulauo/ 4 9
W e —_- - 2Ny — —
Nvd goIviavy [t 1N/ m ! \
‘Ul HILHVLIS =< —.: T “ R =
¥3iuv “oN ral . “5i¥130 335 59 -
15 "ON3 »Y ] W T e
! ,
|



SCHE
'PAGE
4

'ELECTrICALvSCHBHATIC"(45KB)

"ILLUSTRATED

Mark Industries

PARTS CATALOG

EX-ELECRELYE ]

QuYNMY¥0d 3A Lud

3AWA TYNOI 10d0bd
ELYE (o]

CeIATVA JWNO

‘MS 3014¥Y3A0
u3asiy

‘Ce "HMS LIWIT

1437 ONIY3NS
1HOMY ON1Y33IS

JAVA
13 71vdvd/531435

4322n8 ONV

1H917 ONINUYM

NMOQ 9N173A7
dn 9NI13A3T

"1H91T NMOQ 43S1Y

‘2e NS 1IN

NOT1DvH) 3y
NOISN3LX3

]
.dn Wood

HMLO YISty
dn Ya51y

"HIO) NOLIvIOY
‘MY NOLLVIOY

IAVA IYNOL Ltkd0Ud
SNOIIONN ] HOOB

TUDLHLS Fuo Iy

T ooy e SOEOPIN A
21218 Nrd X08 OUINQD Ty Y
BVOvd WA . .
] — v a :
i :’,_ |
T v p
(W a % "
— | a
] I <>._ “
IRy X N - 1
f 1 ] Be v |
o
1 T 1 Tk |
NG 8 Sty 1
41 0 H
1 LN gz _ ¢ |
= Y e 2118 1 H <
I St 1 ] ¥4 10
T L] i€ R L e a
20102 N/d | f B85 154 _
N E) 8s
i
- —gg €9
. . ot )
_ ) LU BN PN
) - e >
| o€l 3 £l et it uviod
R 3 e :
Ty 1 EL
<_. 2 T —
[ o1 i 9
et e il 22800 1
TEre e . HE 436 _
18M02 Nod € R ﬂ....—u R > x,x.z
& RS SN1a33IE ’
- L3
L . 2Ty o
| 519 r T L) 2 B oz e
. Hle _eF ! |t HE” Wing
| c2102 wra be oz i
L TR
$080Z N/d
BI7208 Wav' Y
v
e e __ BEBe Ned . I T
] “RE NI 1aA 9T -
tLieorn) _ Fon e mme
_ €Ei2iB Ny 284 Bh| 22 lanw o
VIOVd A VA o
Y .
- ,_nu,wml. \ i m_<|._ o BAEOL M o
A : = FERLTIT G
T T % ol L
0
,\/\l o 3
. .
>M ‘
on] sBroz nra o
he 6 e pe
or| o1 a: 2 N =N
or
14
ol M ¢ 2 o Y
13 i M. b s [
r
o
\
L *
j\I‘\/\\,,I_ L
) X
_ _ | b 4
Y 1
T h.ﬂ [ L ) .
1 e ) 3 4 -
) 1
ik
-+ 3
v e 3 i
/ I
1Y Joz 07 o¢
T 5
ub.
_% . ST 2RI
N e &t _ oo _ o
g K i = LRI E ¢ '
_ _ } 3 EF Y3
. ! it [
w* | . U_l L3
1 Wt or | o
3 1RPOT N o ™ O =
at " R A Lt om0 .I.HEI _
' o501 Nd o
WOSN IS T 5 ] _
S B .
£ A URI RN
N

te 38 VA g -
[ A AT "]

re ey pIND

U

*NOIL1SOd QIN0IG NI NWOHS ONIUIN 2
SHLINS B IARMI0 553N LPOF Ned Y 530010 1V Y1

29508 Neod

EIREY IAGAC TN

T Py ° o ]2i]o»
- ".B ® e|2t]se
aved * el2tige
acfloc Wyd < st Te +Teife,
VWD Lative 3 rals |e DN
3 Wals | ¢ 181]5€
» Y ® |81y
0 ] o [81|6E
D ® |8z
® [ ® |Bl|IE
. o |5t]oc]
3 vials | @ o |B1|62
LI AL > * elai|g2
® ®© - i . o|81]22
& : TGV {aE e PIEIES
O] I N ) W als [e QENES
® © [y T [ Te]st]re
. * e |BlE2
T2 . ° e]ei|zz
T T8e O . o8]z}
H1M . . o | 8t]oz]
2 Om of |o a6l
. RtloC * > Qm
i i |69 D) * m
i les . o |elat[at
2 I ® L LA LETY
7 10 O D B
2 M) . » o[at]el
= Cilva ) e[ Telailzt
T “iite Py o ot i
= § ” 122 X m“. ”””om_
»5202 N/d 19 A B LI .
....w.mm|.z_. :log Jap qajs |e e|8118
™ 85 T qafs |e lejmle
- TP dq s |e ®12i| 8
R IEEIBD LA RS

3 . ® »
LY ® £
3 K L] Z

» wlelo[e e °

- Py -

[
wl Yt ni- ¥ PRv[o]




- ‘ PARTS

[l Mark Industries | ‘ | SECT.
0 CusTRATED | : THE MARKLIFT ILLUSTRATED PARTS CATALOG 1
PARTS CATALOG |
¥ BT
T
@ ' ‘ ‘ T ®
v@\ @ \\r
< NG %
-9
,‘/ / © \\\
N ‘
< .2

THIS SECTION 1 IS ILLUSTRATED AS:

FIGURE 1 TABLE OF CONTENTS (PARTS ONLY)

FIGURE 2 HOW TO USE PARTS CATALOG
3

[

)

=i ‘
G@ | FIGURE HOW TO ORDER PARTS
@%@

—

l {

REV.



ILLUSTRATED

PARTS CATALOG

m Mark Industries

— i

TABLE OF CONTENTS (PARTS ONLY)

PARTS

SECT.1
FIG. 1
PAGE 1

THIS PARTS CHAPTER IS DESIGNED AS:
SECTION 1 THE MARKLIFT PARTS CATALOG

FIGURE 1
FIGURE 2
FIGURE 3

TABLE OF CONTENTS (PARTS ONLY)
HOW TO USE PARTS CATALOG
HOW TO ORDER PARTS

SECTION 2 FINAL ASSEMBLIES

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
SECTION 3
FIGURE 1
FIGURE 2
FIGURE 3
FIGURE 4
FIGURE 5
6
7
8
9

O Vb W N

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE 10
FIGURE 11
FIGURE 12
FIGURE 13
FIGURE 14

FINAL ASSEMBLY (45KBDF)

FINAL ASSEMBLY (45KB)

GROUND CONTROL PANEL ASSEMBLY (45KBDF)

GROUND CONTROL PANEL ASSEMBLY (45KB)

HYDRAULIC HOSE INSTALLATION (45KBDF)

HYDRAULIC HOSE INSTALLATION (45KB)
CARRIAGE ASSEMBLIES

CARRIAGE ASSEMBLY (45KBDF)

CARRIAGE ASSEMBLY (45KB)

LEFT HAND SPINDLE AND YOKE ASSEMBLY

RIGHT HAND SPINDLE AND YOKE ASSEMBLY

HUB ASSEMBLY

WHEEL ASSEMBLY

STEERING CYLINDER ASSEMBLY

STEERING TIE ROD ASSEMBLY

DRIVE MOTOR (45KBDF)

FRONT AXLE WHEEL ASSEMBLY (45KBDF)

SERIES PARALLEL VALVE ASSEMBLY (45KBDF)

DRIVE/BRAKE MOTOR ASSEMBLY (45KB)

DRIVE MOTOR ASSEMBLY (45KB)

BRAKE RELEASE VALVE ASSEMBLY (45KB)

REY.
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ILLUSTRATED TABLE OF CONTENTS (PARTS ONLY) FIG. 1

PARTS CATALOG (continued)] pace 2

SECTION 4 TURRET ASSEMBLIES

FIGURE 1 TURRET ASSEMBLY (45KBDF)

FIGURE 2 TURRET ASSEMBLY (45KB)

FIGURE 3 MASTER LEVELING CYLINDER ASSEMBLY

FIGURE 4 BOOM/RISER LIFT CYLINDER ASSEMBLY

FIGURE 5 ROTATION GEARBOX/BRACKET ASSEMBLY

FIGURE 6 HYDRAULIC TANK ASSEMBLY (45KBDF)

FIGURE 7 HYDRAULIC TANK ASSEMBLY (45KB)

FIGURE 8 REGENERATIVE VALVE ASSEMBLY

FIGURE 9 FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KBDF)
FIGURE 10 FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KB)
FIGURE 11 EMERGENCY PUMP ASSEMBLY

FIGURE 12 UPPER RIGHT RISER ARM ASSEMBLY

FIGURE 13 UPPER LEFT RISER ARM ASSEMBLY

FIGURE 14 LOWER RISER ARM ASSEMBLY

FIGURE 15 ENGINE AND PUMP ASSEMBLY (45KBDF)

FIGURE 16 SHIFT CYLINDER ASSEMBLY (45KBDF)

FIGURE 17 MOTOR/PUMP ASSEMBLY (45KB) *

FIGURE 18 BATTERY CHARGER ASSEMBLY (45KB)

FIGURE 19 14 INCH FAN ASSEMBLY (45KBDF)

FIGURE 20 HYDRAULIC MOTOR ASSEMBLY

FIGURE 21 DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF)

FIGURE 22 DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KB)

SECTION 5 BOOM ASSEMBLIES
FIGURE 1 FINAL BOOM ASSEMBLY
FIGURE 2 INNER BOOM SUB-ASSEMBLY
FIGURE 3 EXTENSION CYLINDER ASSEMBLY
FIGURE 4 SLAVE CYLINDER SUB-ASSEMBLY
SECTION 6 PLATFORM ASSEMBLIES
FIGURE 1 PLATFORM ASSEMBLY (45KBDF)
FIGURE 2 PLATFORM ASSEMBLY (45KB)
FIGURE 3A AERIAL CONTROL BOX ASSEMBLY (45KBDF) (BEF. MAR. '88)
FIGURE 3B AERIAL CONTROL BOX ASSEMBLY (45KBDF) (AFT. MAR. '88)
FIGURE 4A AERIAL CONTROL BOX ASSEMBLY (45KB) (BEF. MAR. '88)
FIGURE 4B AERIAL CONTROL BOX ASSEMBLY (45KB) (AFT. MAR. '88)
SECTION 7 OPTIONAL ASSEMBLIES *

* DRAWINGS NOT AVAILABLE THIS REVISION
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HOW TO USE PARTS CATALOG

SECT. 1
FIG. 2

PAGE 1

W —

-
PARTS
Mark Industries
2 e AERIAL CQ@{TROL BOX, FOOT SWITCH SECT.2
TLLUSTRATED AND PLATFOM INSTALLATION (30 4 X 4) FIG. 2
PARTS CATALOG * (CONTINUED) PAGE 3
4 UNLT A
ITEM PART NUMBER * DESCRIPTION PER ‘
1234567 ASSY.
-1 20046 ASSEMBLY, FINAL REF
(See Sect. 2, Fig. 1 for NHA) e
2 23695 .MELDMENT, PLATFORM 5' 1
3 23707 JASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 3 for Details)
4 60309 .SCREW, CAP AR
(attaching part) \
5 61239 .NUT, LOCK AR
(attaching part)
6 65910 .BOLT, SNAP OPEN EYE 4
7 255 .TIE, CABLE 9
8 130927 .CONTAINER, PLASTIC 1
9 65842 .CAP, ANTI-ROLL 2
10 16629 .HANDBOOK, OPERATION SAFETY 1
n 65867 .CLAMP, UMPCO 2
12 60314 .SCREW, CAP 2
(attaching part)
13 63401 .WASHER, FLAT 2
(attaching part)
14 61239 .NUT, LOCK 2
(attaching part)

15 92202 .SWITCH, FOOT 1
16 60314 .SCREW, CAP 2
(attaching part)

17 63401 .WASHER, FLAT 2
{attaching part)

18 23753 .BACKING PLATE DEADMAN SWITCH 1
19 63301 .WASHER, LOCK 2
{attaching part)

20 63701 NUT, HEX 2

I {attaching part)

2 l REY.

- ITEM NOT ILLUSTRATED !

6

REV.
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_Wm Mark Industries SECT. 1
ILLUSTRATED HOW TO USE PARTS CATALOG FIG. 2
PARTS CATALOG (CONTINUED) PAGE 2
1. This area refers to the corresponding illustration.

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

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

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

The Item Number corresponds to the item number shown
for the part in the illustration. (Parts with item

numbers preceded by a dash are not illustrated such

as -1, -5, etc.)

Parts that carry a Mark Industries part number.

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

1 2 3 4 5 6 7

Instalilation
Detail parts for installation
Assembly
Attaching parts for Assembly
Detail parts for Assembly
Sub-Assembly
Attaching parts for Sub-Assembly
Detail parts for Sub-Assembly
Sub-Sub-Assembly
Attaching parts for Sub-Sub-Assembly
Detail parts for Sub-Sub-Assembly
Sub-Sub-Sub-Assembly

REV.
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Nmm Mark Industries SECT. 1
LLUSTRATED HOW TO USE PARTS CATALOG conrinuen | F16- 2
PARTS CATALOG PAGE 3

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

6. UNIT PER ASSEMBLY ~ Entries are as follows:

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

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

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

RFY.
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HOW TO

ORDER PARTS SECT. 1

ILLUSTRATED

FIG.

3

PARTS CATALOG

PAGE 1

Mark Industries
ILLUSTRATED
PARTS CATALOG

AERIAL CONTROL BOX, FOOT SWITCH
AND PLATFORM INSTALLATION (30 4 X 4)

(CONTINUED

SECT.2

PAGE 2

i3 14

N
~

/\
A \

FIG, 7 —uummmm——— ]

0 Mark Industries PARTS
n‘————- AFIAL CONTROL BOX, FOOT SWITCH SECT.2
TLLUSTRATED ANFAPLATFORM INSTALLATION (30 4 X 4) FI1G. 2
PARTS CATALOG (CONTINVEDY oo 3
UNLT
1TEM PART NUMBER DESCRIPTION PER
, 1234567 ASSY
-1 20046 ASSEMBLY, FINAL REF
(See Sect. 2, Fig. 1 for NHA)
2 23695 _WELDMENT, PLATFORM 5° 1
3 23707 _ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 2, Fig. 3 for Details)
4 60309 .SCREW, CAP AR
I (avtaening part]
5 61239 .NUT, LOCK AR
(attaching part)
3 6 65910 .BOLT, SNAP OPEN EYE 4
2 7 255 .TIE, CABLE s
8 130927 .CONTAINER, PLASTIC 1
9 65842 .CAP, ANTI-ROLL 2
10 16629 .HANDBOOK, OPERATION SAFETY 1
1 65867 .CLAMP, UMPCO 2
12 60314 .SCREW, CAP ] 2
(attaching part)
3 13 63401 .WASHER, FLAT 2
(attaching part}
14 61239 LNUT, LOCK 2
{attaching
14 60314 , 1
. {attaching part)
17 63401 _WASHER, FLAT 2
{attaching part)}
4 .BACKING PLATE DEADMAN SWITCH
.WASHER, LOCK
(attaching part)
.NUT, HEX
(attaching part)

- ITEM NOT ILLUSTRATED

REY .
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. ”m Mark Industries SECT. 1
TLLUSTRATED HOW TO ORDER PARTS FIG. 3

PARTS CATALOG PAGE 2

(CONTINUED)

1. PART NUMBER

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

STEP 2. Match your required part with the illustration
page.

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

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

2. TO ORDER:

BY FAX: (213) 604-9760

BY PHONE: Parts Department
(213) 639-9700

BY MAIL: Attention Parts Department

MARK INDUSTRIES

Post Office Box 720
Long Beach, Calif. 90801

MARK INDUSTRIES

2662 East Det Amo Boulevard, Carson, CA 80746
Post Office Box 720, Long Beach, CA 90801

DFV
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PARTS
SECT.

THIS SECTION 2

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE

OB bh W

IS ILLUSTRATED
FINAL ASSEMBLY
FINAL ASSEMBLY
GROUND CONTROL
GROUND CONTROL
HYDRAULIC HOSE
HYDRAULIC HOSE

AS:

(45KBDF)

(45KB)

PANEL ASSEMBLY (45KBDF)

PANEL ASSEMBLY (45KB)
INSTALLATION (45KBDF)
INSTALLATION (45KB)
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FIG. 1
PAGE 1
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( nued) FIG. 1
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122
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FINAL ASSEMBLY (45 KBDF)
(continued)

PARTS

SECT. 2
FIG. 1
PAGE 6

146

§

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140000 ASSEMBLY, MARKLIFT 45KBDF FINAL REF
2 140026 .ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 1 for Details)
4 140149 .ASSEMBLY, TURRET 1
(See Sect. 4, Fig. 1 for Details)
6 140122 .ASSEMBLY, BOOM 1
(See Sect. 5, Fig. 1 for Details)
8 140164 .ASSEMBLY, PLATFORM 1
(See Sect. 6, Fig. 1 for Details)
10 140428 .PIN, BOOM LIFT 1
12 61813 .SCREW, CAP (attaching part) 1
14 20409 .DECAL, STANDARD PEDESTAL 1
16 140419 .DECAL, MARKLIFT 45KB 2
18 140420 .DECAL, DUAL FUEL 2
REY. - ITEM NOT ILLUSTRATED
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= . PARTS
’W"m Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)j, e -
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
20 140431 .PIN, MASTER CYLINDER/BOOM 1
22 60539 .SCREW, CAP (attaching part) 1
24 63303 .WASHER, LOCK (attaching part) 1
26 140425 .PIN, BOOM PIVOT 1
28 60539 .SCREW, CAP {attaching part) 1
30 63303 .WASHER, LOCK (attaching part) 1
32 20410 .DECAL, LOGO 1
34 140549 .PLATE, RISER COVER 1
36 60353 .SCREW, CAP (attaching part) 4
38 63301 .WASHER, LOCK (attaching part) 4
40 140602 -.ASSEMBLY, ARM CABLE CLAMP 8
42 60324 .SCREW, CAP (attaching part) 8
44 63302 .WASHER, LOCK (attaching part) 8
46 63402 .WASHER, FLAT (attaching part) 8
48 140612 .ASSEMBLY, ARM CABLE CLAMP 4
50 60324 .SCREW, CAP (attaching part) 4
52 63302 .WASHER, LOCK (attaching part) 4
54 63402 .WASHER, FLAT (attaching part) 4
56 140612 .GUARD, ARM CABLE 2
58 60324 .SCREW, CAP {(attaching part) 4
60 63302 .WASHER, LOCK (attaching part) 4
62 63402 .WASHER, FLAT (attaching part) 4

REV.

ITEM NOT ILLUSTRATED



I P A R T s

—WWW Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)], e g
ITEM PART NUMBER DESCRIPTION uPNEIRT
1234567 ASSY.
64 140436 .PIN, ROTATOR 1
68 60539 .SCREW, CAP (attaching part) 1
70 63303 .WASHER, LOCK (attaching part) 1
72 140437 .PIN, SLAVE CYLINDER/ROTATOR 1
74 64213 .PIN, ROLL 1
76 65751 .MUFFLER 1
78 140381 .BRACKET, MUFFLER 1.
80 61921 .SCREW, BUTTON HEAD (attaching part) 2
82 " 63301 .WASHER, LOCK (attaching part) 2
84 60701 .NUT, HEX (attaching part) 2
86 21288 .CAP, MUFFLER RAIN 1
88 23546 .ELBOW, EXHAUST 1
90 140624 .WELDMENT, EXHAUST TUBE 1
-92 20835 .ASSEMBLY, FLEX EXHAUST (Deleted by Item #45) 1
94 16230 .CLAMP, MUFFLER 2
96 22386 .DECAL, D RING ATTACH SAFETY BELT 2
98 181103 .DECAL, CAUTION 2
100 181102 .DECAL, DANGER 2
102 181103 .DECAL, DANGER 2 i
104 22385 .DECAL, CAUTION 1
106 182101 .DECAL, CAUTION 1
108 130820 .DECAL, OPERATION & SAFETY HANDBOOK 1

REV. - ITEM NOT ILLUSTRATED



PARTS

_mﬂﬂlm Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued),,oc o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
110 2022 .DECAL, LOAD 2
112 11064 .DECAL, CHAIN 2
114 65842 .CAP, ANTI-ROLL 2
116 17407 .HANDBOOK, OPERATION AND SAFETY 1
118 130927 .CONTAINER, PLASTIC 1
120 65867 .CLAMP 2
122 61711 .SCREW, CAP (attaching part) 2
124 20461 .DECAL, FORWARD 1
126 20462 .DECAL, FORWARD 1
128 20896 -.DECAL, BRAKE 1
130 140595 .DECAL, TIEDOWN 2
132 23558 .DECAL, LIQUID TANK ONLY 1
134 20420 .DECAL, TIRE PRESSURE 2
136 20660 .PLATE, IDENTIFICATION 1
138 63653 .RIVET, POP (attaching part) 4
140 20661 .PLATE, ANSI A92 1
142 63653 .RIVET, POP (attaching part) 4
144 20412 .DECAL, BLUE STRIP 2
146 20411 .DECAL, BLUE STRIP 4 F
148 61921 .SCREW, BUTTON HEAD 32
150 140569 .DOOR, LEFT LATCHING 1
152 140570 .DOOR, LEFT 1

REV.

ITEM NOT ILLUSTRATED
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_ mml Mark Industries :2?1?2
ILLUSTRATED FINAL ASSEMBLY (45 KBDF) Fle. 1
PARTS CATALOG (continued)p,aee 10
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
154 20419 .DECAL, DANGER KEEP CLEAR 2
156 140565 .COVER, LEFT FRONT 1
158 140566 .COVER, RIGHT FRONT 1
160 140562 .COVER, LEFT TOP 1
162 140563 .COVER, RIGHT TOP 1
164 2020 .DECAL, GAS OR PETROLEUM 2
168 2017 .DECAL, HYDRAULIC SYSTEM 2
170 140287 .ASSEMBLY, LOWER CONTROL PANEL 1
(See Sect. 2, Fig. 3 for Details)
172 ‘140564 .DOOR, RIGHT LATCHING 1
174 140496 .DECAL, EMERGENCY HAND PUMP 1
176 182701 .DECAL, GENERAL CHECKOUT 1
178 140495 .DECAL, EMERGENCY PUMP OPERATION 1
180 183301 .DECAL, WARNING 2
182 140551 .DECAL, FAN 1
184 140552 .DECAL, FAN FUSE 1
186 20879 .DECAL, DIPSTICK 1
188 140571 .BRACKET, RADIATOR 1
190 140567 .PANEL, LEFT REAR 1
192 140568 .PANEL, RIGHT REAR 1
194 2003 .DECAL, BATTERY WATER 1
196 65937 .TANK, PROPANE 1
-198 65135 .PROPANE (10 Gl.) 1

REV. - ITEM NOT ILLUSTRATED



_W{W‘“ Mark Industries 222:5 ,

ILLUSTRATED FINAL ASSEMBLY (45 KBDF) FIG 1
PARTS CATALOG (continued)fp,cr 13
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-200 65114 .GASOLINE, REGULAR (2 Gl.) AR
=202 2673 .PAINT, TOUCH-UP WHITE 1
-204 16609 .PAINT, WHITE (.5 G1l.) AR
-206 16608 .PAINT, WHITE (3 Gl.) AR
-208 65619 .ANIT-FREEZE, (.75 Gl.) AR
-210 140500 .SCHEMATIC, ELECTRICAL 1
(See Schematic Section for Details)
=212 140503 .SCHEMATIC, HYDRAULIC 1
(See Schematic Section for Details)
214 140236 .DIAGRAM, HOSE KIT 1

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

REV. - ITEM NOT ILLUSTRATED
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o

ILLUSTRATED
PARTS CATALOG

FINAL ASSEMBLY (45 KB)

(continued)

PARTS
SECT. 2
FIG. 2

PAGE 2
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_HWW Mark Industries SECT. 2
TLLUSTRATED FINAL ASSEMBLY (45 KB) _ |F16. 2
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PARTS

m Mark Industries

ILLUSTRATED
PARTS CATALOG

FINAL ASSEMBLY (45 KB)

SECT. 2

_ FIG. 2
(continued) PAGE 6

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140002 ASSEMBLY, MARKLIFT 45KB FINAL REF
2 140265 .ASSEMBLY, CARRIAGE 1
(See Sect. 3, Fig. 2 for Details)
4 140309 .ASSEMBLY, TURRET 1
(See Sect. 4, Fig. 2 for Details)
6 140122 .ASSEMBLY, BOCM 1
(See Sect. 5, Fig. 1 for Details)
8 140306 -.ASSEMBLY, PLATFORM 1
(See Sect. 6, Fig. 2 for Details)
10 140428 .PIN, BOOM LIFT 1
12 61813 .SCREW, CAP (attaching part) 1
14 20409 .DECAL, STANDARD PEDESTAL 1
L 4
16 140419 .DECAL, MARKLIFT 45KB 2

REV.

ITEM NOT ILLUSTRATED



1 P A R T S

_Wﬂﬂm Mark Industries SECT. 2

ILLUSTRATED FINAL ASSEMBLY (45 KB) FIG.

PARTS CATALOG (continued),,qp :
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
20 140431 .PIN, MASTER CYLINDER/BOOM 1
22 65984 .SCREW, CAP (attaching part) 1
24 140425 .PIN, BOOM PIVOT 1
26 65984 .SCREW, CAP (attaching part) 1
28 27277 .TUBE, ROUND 1
30 20410 .DECAL, LOGO 1
32 140549 .PLATE, RISER COVER 1
34 60353 .SCREW, CAP (attaching part) 4
36 63301 .WASHER, LOCK (attaching part) 4
38 140602 .ASSEMBLY, ARM CABLE CLAMP 8
40 60324 .SCREW, CAP (attaching part) 8
42 63302 .WASHER, LOCK (attaching part) 8
44 63402 .WASHER, FLAT (attaching part) 8
46 140612 .ASSEMBLY, ARM CABLE CLAMP 4
48 60324 .SCREW, CAP (attaching part) 4
50 63302 .WASHER, LOCK (attaching part) 4
52 63402 .WASHER, FLAT (attaching part) 4
54 140612 .GUARD, ARM CABLE 2
56 60324 .SCREW, CAP (attaching part) 4
58 63302 .WASHER, LOCK (attaching part) 4

REV. - ITEM NOT ILLUSTRATED



PARTS

"WWN Mark Industries SECT. o
ILLUSTRATED FINAL ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued)],,oc 4
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
60 63402 .WASHER, FLAT (attaching part) 4
62 140436 .PIN, ROTATOR 1
64 65984 .SCREW, CAP (attaching part) 1
66 140437 .PIN, SLAVE CYLINDER/ROTATOR 1
68 64213 .PIN, ROLL 1
70 22386 .DECAL, D RING ATTACH SAFETY BELT 2
72 181103 .DECAL, CAUTION 2
74 181102 .DECAL, DANGER 2
76 © 181103 .DECAL, DANGER 2
78 22385 .DECAL, CAUTION 1
80 182101 .DECAL, CAUTION 1
82 130820 .DECAL, OPERATION AND SAFETY HANDBOOK 1
84 2022 .DECAL, LOAD 2
86 11064 .DECAL, CHAIN 2
88 65842 .CAP, ANTI-ROLL 2
90 17407 .HANDBOOK, OPERATION AND SAFETY 1
92 130927 .CONTAINER, PLASTIC 1
94 65867 .CLAMP 2
96 61711 .SCREW, CAP (attaching part) 2
98 20461 .DECAL, FORWARD 1
100 20462 .DECAL, FORWARD 1
102 20896 .DECAL, BRAKE 1
104 140595 .DECAL, TIEDOWN 2
106 20420 .DECAL, TIRE PRESSURE 2

REV.

- ITEM NOT ILLUSTRATED



Mg P A R T S

_W’HW Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued)p cr o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
107 20660 .PLATE, IDENTIFICATION 1
108 63653 .RIVET, POP (attaching part) 4
109 20661 .PLATE, ANSI A92 1
110 63653 .RIVET, POP (attaching part) 4
112 20412 .DECAL, BLUE STRIP 2
114 20411 .DECAL, BLUE STRIP 4
116 61921 .SCREW, BUTTON HEAD 32
117 140569 .DOOR, LEFT LATCHING 1
118 140570 .DOOR, LEFT 1
119 20419 .DECAL, DANGER KEEP CLEAR 2
120 140565 .COVER, LEFT FRONT 1
122 140566 .COVER, RIGHT FRONT 1
124 140574 .COVER, LEFT TOP 1
126 140563 .COVER, RIGHT TOP 1
128 2017 .DECAL; HYDRAULIC SYSTEM 2
130 140305 .ASSEMBLY, LOWER CONTROL PANEL 1
(See Sect. 2, Fig. 4 for Details)
132, 140564 .DOOR, RIGHT LATCHING 1
134 140496 .DECAL, EMERGENCY HAND PUMP 1
136 182701 .DECAL, GENERAL CHECKOUT 1
138 140495 .DECAL, EMERGENCY PUMP OPERATION 1
140 183301 .DECAL, WARNING 2
142 22449 .DECAL, NO SMOKING DURING CHARGE 1
144 2003 .DECAL, BATTERY WATER 1
146 185701 .DECAL, BATTERY CHARGER INSIDE 1

REV. - ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 2
ILLUSTRATED FINAL ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued)], . c 1o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
148 140575 .PANEL, LEFT REAR 1
150 140568 .PANEL, RIGHT REAR 1
-152 2673 .PAINT, TOUCH~-UP WHITE 1
-154 16609 .PAINT, WHITE (.5 Gl.) AR
-156 16608 .PAINT, WHITE (3 Gl.) AR
-158 140502 .SCHEMATIC, ELECTRICAL 1
(See Schematic Section for Details)
-~160 140505 -.SCHEMATIC, HYDRAULIC 1l
(See Schematic Section for Details)
162 140304 .DIAGRAM, HOSE KIT 1

(See Sect. 2, Fig. 6 for Details)

REV.

ITEM NOT ILLUSTRATED
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_W‘W Mark Industries :22;5 )
ILLUSTRATED GROUND CONTROL PANEL ASSEMBLY (45 KBDF) Flo. 3
PARTS CATALOG (continued)], ee 5
ITEM PART NUMBER DESCRIPTION %&ﬂf
1234567 ASSY.
-1 140287 ASSEMBLY, GROUND CONTROL PANEL REF
(See Sect. 2, Fig. 1 for NHA)
2 182716 .DECAL, GROUND CONTROL 1
4 70195 .LIGHT, INDICATOR 1
6 70361 .BREAKER, CIRCUIT 1
8 20481 .SWITCH, TOGGLE 4
10 16260 .SWITCH, TOGGLE 1
12 70304 .SWITCH, TOGGLE 1
14 70303 .GUARD, SWITCH 1
16 4011 .SWITCH, PUSH BUTTON 1
18 2717 .SWITCH, IGNITION 1
20 20994 -.AMMETER 1
22 21219 .GAUGE, FUEL 1
24 65240 .PLUG 2
26 65243 .PLUG 1
28 65244 .PLUG 2
30 117-A .END, TERMINAL BLOCK 3
32 4027 .BLOCK, TERMINAL 47
34 61712 .SCREW, CAP (attaching part) 8 :
36 70209 .SOLENOID 1 ?
38 60342 .SCREW, CAP (attaching part) 2
40 63301 .WASHER, LOCK (attaching part) 2
42 63401 .WASHER, FLAT (attaching part) 2

REV. - ITEM NOT ILLUSTRATED
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PARTS

m Mark Industries SECT. 2
ILLUSTRATED GROUND CONTROL PANEL ASSEMBLY (45 KBDF) FIG. 3
PARTS CATALOG (continued)lppcr 4
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

44 60701 .NUT, HEX (attaching part) 2

46 30215 .CLIP, RELAY HOLD DOWN 2

48 70170 .RELAY 2

50 784-A .SOCKET, RELAY 2

52 61721 .SCREW, CAP (attaching part) 4

54 117-C -.RING, CONNECTOR 70

56 117-E .TERMINAL, PUSH ON 2

58 117-D .CONNECTOR, BUTT 10

60 © 4045 .DIODE 11

62 256 .TIE, CABLE 45

64 16214 .MOUNTS 8

66 2990 .WIRE 90

68 2991 .WIRE 12

70 70098 -WIRE 6
REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED
PARTS CATALOG

GROUND CONTROL PANEL ASSEMBLY (45 KB)
(continued)

PARTS
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FIG. 4
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PARTS

_ﬂfmmmm Mark Industries SECT. 2
ILLUSTRATED GROUND CONTROL PANEL ASSEMBLY (45 KB) FIG. 4
PARTS CATALOG (continued)p,cp 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140305 ASSEMBLY, GROUND CONTROL PANEL REF
(See Sect. 2, Fig. 2 for NHA)
2 140238 .PANEL, GROUND CONTROL 1
4 182716 .DECAL, GROUND CONTROL 1
6 70361 .BREAKER, CIRCUIT 1
8 20481 .SWITCH, TOGGLE 4
10 16260 .SWITCH, TOGGLE 1
12 4017 «.SWITCH, TOGGLE 1
14 70303 -.GUARD, SWITCH 1
16 20562 «.BREAKER, CIRCUIT 1
18 185702 .DECAL, (110 VAC) CIRCUIT BREAKER 1
20 70409 -RECEPTACLE 1
22 62636 .SCREW, MACHINE (attaching part) 2
24 63312 .WASHER, LOCK (attaching part) 2
26 61502 .NUT, HEX (attaching part) 2
28 2717 -.SWITCH, IGNITION 1
30 65240 .PLUG 2
32 775 .PLUG 1
34 65244 .PLUG ' 3
36 65243 .PLUG 1
38 4027 .BLOCK, TERMINAL 40
40 117-A -END, TERMINAL BLOCK 2
42 61712 .SCREW, CAP (attaching part) 6

REV. , - ITEM NOT ILLUSTRATED



_ﬁﬁ[mm Mark Industries GR SP 22: S 5
ILLUSTRATED OUND CONTROL PANEL ASSEMBLY (45 KB) FlG. 4
PARTS CATALOG (continued)l, cr 4

ITEM PART NUMBER DESCRIPTION %&ET
1234567 ASSY.

44 30215 .CLIP, RELAY HOLD DOWN 2

46 70170 .RELAY 2

48 784-1 .SOCKET, RELAY 2

50 61721 .SCREW, CAP (attaching part) 4

52 117-C .CONNECTOR, RING 60

54 117-D .CONNECTOR, BUTT 8

56 4045 .DIODE 11

58 256 i .TIE, CABLE 45

60 116214 .MOUNTS 8

62 2990 .WIRE 20

64 2991 .WIRE 12

66 70098 -WIRE 6

REV. - ITEM NOT ILLUSTRATER
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PARTS

Mark Industries SECT. 2
ILLUSTRATED HYDRAULIC HOSE INSTALLATION (45 KBDF) FI6. 5
PARTS CATALOG (continuedjl,,or 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140236 DIAGRAM, HOSE KIT REF
(See Sect. 2, Fig. 1 for NHA)
-2 ."A", HOSE KIT REF
3 13213-04-1300 .ASSEMBLY, HOSE 2
4 13213-10-1300 .ASSEMBLY, HOSE 2
5 13212-08-0144 .ASSEMBLY, HOSE 1
6 13212-08-0120 .ASSEMBLY, HOSE 1
7 13213-08-0296 .ASSEMBLY, HOSE 1
8 13210-08-0250 .ASSEMBLY, HOSE 1
9 13210-04-0174 ,ASSEMBLY, HOSE 1
10 13210-04-0244 .ASSEMBLY, HOSE 1
-11 ."B", HOSE KIT REF
12 13215-06-0420 .ASSEMBLY, HOSE 1
13 13214-06-0390 .ASSEMBLY, HOSE 1
14 13231-08-0250 .ASSEMBLY, HOSE 1
15 13210-08-3240 .ASSEMBLY, HOSE 1
16 13212-08-0190 .ASSEMBLY, HOSE 1
17 13211-08-3240 .ASSEMBLY, HOSE 1
18 13213-04-0350 .ASSEMBLY, HOSE 1
19 13212-06-0870 .ASSEMBLY, HOSE 2
20 13213-10-0640 .ASSEMBLY, HOSE 1
21 13213-08-0770 .ASSEMBLY, HOSE 1
22 13214-12-0320 .ASSEMBLY, HOSE 1
RFV - ITEM NOT ILLUSTRATED



ik P A R T S

_(WW"" Mark Industries SECT. 2
ILLUSTRATED HYDRAULIC HOSE INSTALLATION (45 KBDF) . FIG. 5
PARTS CATALOG (continued)f -0 7

ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
23 13210-06-0400 .ASSEMBLY, HOSE 1
24 13210-04-0330 .ASSEMBLY, HOSE 1
25 13210-06-0510 .ASSEMBLY, HOSE 1
26 13210-04-0110 .ASSEMBLY, HOSE 1
27 13210-10-0870 .ASSEMBLY, HOSE 1

REV. - ITEM NOT ILLUSTRATED
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PARTS

Mark Industries SECT. 2
ILLUSTRATED HYDRAULIC HOSE INSTALLATION (45 KB) FIG. 6
PARTS CATALOG (continuedlp,ce >
| UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140304 DIAGRAM, HOSE KIT REF
(See Sect. 2, Fig. 2 for NHA)
-2 ."A", HOSE KIT REF
3 13213-04-1300 .ASSEMBLY, HOSE 2
4 13210-08-1400 .ASSEMBLY, HOSE 2
5 13210-08-1610 .ASSEMBLY, HOSE 2
6 13210-04-1400 .ASSEMBLY, HOSE 1
7 13210-04-0250 .ASSEMBLY, HOSE 1
8 13210-04-0210 .ASSEMBLY, HOSE 1
-9 ."B", HOSE KIT REF
10 13215-06-0420 .ASSEMBLY, HOSE 1
11 13214-06-0390 .ASSEMBLY, HOSE 1
12 13231-08-0250 .ASSEMBLY, HOSE 1
13 13210-08-3240 .ASSEMBLY, HOSE 1l
14 13212-08-0190 .ASSEMBLY, HOSE 1
15 13211-08-3240 .ASSEMBLY, HOSE 1
16 13213-04-0350 .ASSEMBLY, HOSE 1
17 13212-06-0870 .ASSEMBLY, HOSE 2
18 13215-08-0570 .ASSEMBLY, HOSE 1
19 13213-08-0640 .ASSEMBLY, HOSE 1
20 13214-12-0320 .ASSEMBLY, HOSE 1
21 13210~06-0400 .ASSEMBLY, HOSE 1
22 13210-10-0870 .ASSEMBLY, HOSE 1

REV.

ITEM NOT ILLUSTRATED
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IS ILLUSTRATED AS:
CARRIAGE ASSEMBLY (45KBDF)
CARRIAGE ASSEMBLY (45KB)
LEFT HAND SPINDLE AND YOKE ASSEMBLY
RIGHT HAND SPINDLE AND YOKE ASSEMBLY
HUB ASSEMBLY

WHEEL ASSEMBLY

STEERING CYLINDER ASSEMBLY
STEERING TIE ROD ASSEMBLY

DRIVE MOTOR (45KBDF)

FRONT AXLE WHEEL ASSEMBLY (45KBDF)
SERIES PARALLEL VALVE ASSEMBLY (45KBDF)
DRIVE/BRAKE MOTOR ASSEMBLY (45KB)
DRIVE MOTOR ASSEMBLY (45KB)

BRAKE RELEASE VALVE ASSEMBLY (45KB)

REV.




i PARTS

mMmk Industries SECT. 3
- ILLUSTRATED CARRIAGE ASSEMBLY (45 KBDF) FIG. 1

PARTS CATALOG PAGE 1
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_Wm Mark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KBDF) . FIG. 1

PARTS CATALOG (continued)| ppee ,
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PARTS

| Mark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KBDF) . FIG. 1
PARTS CATALOG (continued ) ppce 3
66
70
|
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140026 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 1 for NHA)
2 140346 .WELDMENT, CARRIAGE 1
-4 140039 . .MACHINING, STEERING AXLE 1
6 140038 ...WELDMENT, STEERING AXLE 1
8 64910 .+ .BUSHING, FLANGED 2
10 2265 ...BEARING, SLEEVE 1
12 64934 ...BEARING, SLEEVE 2
14 65952 .WASHER, THRUST 4
16 65103 .FITTING, GREASE 2
18 140329 .ASSEMBLY, L.H. SPINDLE AND YOKE 1
(See Sect. 3, Fig. 3 for Details)
REY. _

ITEM NOT ILLUSTRATED



PARTS

_WW” Mark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)lp o 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
20 140328 .ASSEMBLY, R.H. SPINDLE AND YOKE 1
(See Sect. 3, Fig. 4, for Details)
22 140338 .PIN, KING 2
24 60338 .SCREW, CAP (attaching part) 4
26 63302 .WASHER, LOCK (attaching part) 4
28 140089 .ASSEMBLY, HUB 2
(See Sect. 3, Fig. 5 for Details) 2
30 140167 -.ASSEMBLY, WHEEL 2
(See Sect. 3, Fig. 6 for Details)
34 140291 .ASSEMBLY, STEERING CYLINDER 1
(See Sect. 3, Fig. 7 for Details)
36 140237 .ASSEMBLY, STEERING TIE ROD 1
(See Sect. 3, Fig. 8 for Details)
38 65966 -.SCREW, SHOULDER (attaching part) 2
40 61236 -NUT, LOCK (attaching part) 2
42 80012~-13 .ELBOW 4
44 81216 -MOTOR, DRIVE 2
(See Section 3, Fig. 9 for Details)
48 63305 -WASHER, LOCK (attaching part) 4
50 80012-03 -ELBOW 2
52 81217 .BRAKE, MICO 2
(See Vendor Chap. for more Information) ;
2
]
54 60610 .SCREW, CAP (attaching part) 4
56 63405 .WASHER, FLAT (attaching part) 4
58 81218 .HUB, TORQUE 2

(See Vendor Chap. for more Information)

60 65945 .SCREW, CAP (attaching part) 12

REV. - ITEM NOT ILLUSTRATED



Mark Industries

PARTS

ILLUSTRATED CARRIAGE ASSEMBLY (45 KBDF) ?EET. i
PARTS CATALOG (continued), cr 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
62 140166 .ASSEMBLY, FRONT AXLE WHEEL 2
(See Sect. 3, Fig. 10 for Details)
64 65945 .NUT, CONICAL F.C. (attaching part) 18
66 140293 .ASSEMBLY, SERIES PARALLEL VALVE 1
(See Sect. 3, Fig. 11 for Details)
68 60343 .SCREW, CAP (attaching part) 3
70 63319 .WASHER, LOCK (attaching part) 3
72 23722 .GEAR, RING 1
74 60546 .SCREW, CAP (attaching part) 18
76 " 65103 .FITTING, GREASE 2
78 140472 .PLATE, CARRIAGE BOTTOM COVER 1
80 60353 .SCREW, CAP (attaching part) 4
82 63401 .WASHER, LOCK (attaching part) 4
84 63301 .WASHER, FLAT (attaching part) 4
86 140438 .COVER 1
88 60353 .SCREW, CAP (attaching part) 5
90 63401 .WASHER, FLAT (attaching part) 5
92 63301 .WASHER, LOCK (attaching part) 5

RFV.

- ITEM NOT ILLUSTRATED
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Wm Mark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG PAGE 1
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m Mark Industries SECT. 3
TLLUSTRATED CARRIAGE ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued) prcr -
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| mMark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KB) FIG 2
PARTS CATALOG (continued)] page 3
66
68
® 3/70
1 &
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UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140265 ASSEMBLY, CARRIAGE REF
(See Sect. 2, Fig. 2 for NHA)
2 140264 .WELDMENT, CARRIAGE 1l
-4 140039 . .MACHINING, STEERING AXLE 1
6 140038 .+ .WELDMENT, STEERING AXLE 1
8 64910 .« .BUSHING, FLANGED 2
10 2265 . .BEARING, SLEEVE 1l
12 64934 .BEARING, SLEEVE 2
14 65952 .WASHER, THRUST 4
16 65103 .FITTING, GREASE 2
18 140329 .ASSEMBLY, L.H. SPINDLE AND YOKE 1
(See Sect. 3, Fig. 3 for Details)
REV. - ITEM NOT ILLUSTRATED
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CARRIAGE ASSEMBLY (45 KB)

(continued)

PARTS
SECT. 3
FIG. 2

PARTS CATALOG PAGE 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
20 140328 .ASSEMBLY, R.H. SPINDLE AND YOKE 1
(See Sect. 3, Fig. 4 for Details)
22 140338 .PIN, KING 2
24 60338 .SCREW, CAP (attaching part) 4
26 63302 .WASHER, LOCK (attaching part) 4
28 140089 .ASSEMBLY, HUB 2
(See Sect. 3, Fig. 5 for Details)
30 140167 .ASSEMBLY, WHEEL 2
(See Sect. 3, Fig. 6 for Details)
34 140291 .ASSEMBLY, STEERING CYLINDER 1l
(See Sect. 3, Fig. 7 for Details)
36 140237 .ASSEMBLY, STEERING TIE ROD 1
(See Sect. 3, Fig. 8 for Details)
38 65966 .SCREW, SHOULDER (attaching part) 2
40 61236 .NUT, LOCK (attaching part) 2
42 140167 .ASSEMBLY, WHEEL 2
(See Sect. 3, Fig. 6 for Details)
44 65117 .NUT, BALL (attaching part) 10
46 140090 .HUB, DRIVE 2
48 16159 .WASHER, FLAT (attaching part) 2
50 60604 .PIN, COTTER 2
52 140596 .ASSEMBLY, DRIVE/BRAKE MOTOR 2
(See Sect. 3, Fig. 12 for Details)
54 60640 .SCREW, CAP (attaching part) 8
56 140650 .ASSEMBLY, DRIVE MOTOR 2
(See Sect. 3, Fig. 13 for Details)
58 60622 .SCREW, CAP (attaching part) 2

REV.

- ITEM NOT ILLUSTRATED




. sy PAR 1D
Mark Industries SECT. 3
ILLUSTRATED CARRIAGE ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued) . or &
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-60 65106 .0IL, GEAR (2 QT.) AR
62 140651 .ASSEMBLY, BRAKE RELEASE VALVE 1
(See Sect. 3, Fig. 14 for Details)
64 65218 .BOLT, U (attaching part) 1
66 60708 .NUT, HEX (attaching part) 2
68 140506 .BRACKET, MOUNTING 1
70 60380 .SCREW, CAP 2
72 63302 .WASHER, LOCK 2
74 65103 .FITTING, GREASE 2
76 23722 .GEAR, RING 1
78 60546 .SCREW, CAP (attaching part) 18
-80 140614 .PROCEDURE, RING AND NORM GEAR INSTL. 1
82 140472 .PLATE, CARRIAGE BOTTOM COVER 1
84 60353 .SCREW, CAP (attaching part) 4
86 63301 .WASHER, LOCK (attaching part) 4
88 63401 .WASHER, FLAT (attaching part) 4
90 140524 -.WELDMENT, L.H. DRIVE COVER 1
92 140521 .COVER, R.H. DRIVE 1
94 60353 .SCREW, CAP (attaching part) 6
96 63301 .WASHER, LOCK (attaching part) 6
98 63401 .WASHER, FLAT (attaching part) 6
REV. - ITEM NOT ILLUSTRATED
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IMIN
Wm Mark Industries SECT. 3
ILLUSTRATED LEFT HAND SPINDLE AND YOKE ASSEMBLY FIG. 3
PARTS CATALOG PAGE 1
2 7 3
O —
| N
4\@
| UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140329 ASSEMBLY, L.H. SPINDLE AND YOKE REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 140327 .MACHINING, L.H. STEERING YOKE 1
3 140312 .SPINDLE 1
4 2265 .BEARING, SLEEVE 1l

REV. - ITEM NOT ILLUSTRATED



PARTS

| Mark Industries SECT. 3
ILLUSTRATED RIGHT HAND SPINDLE AND YOKE ASSEMBLY FIG. 4
PARTS CATALOG PAGE 1
2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140328 ASSEMBLY, R.H. SPINDLE AND YOKE REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 140326 .MACHINING, R.H. STEERING YOKE 1
3 140312 .SPINDLE 1
4 2265 .BEARING, SLEEVE 1
5 64935 .BEARING, SLEEVE 1l
REY.

- ITEM NOT ILLUSTRATED



Mark Industries

ILLUSTRATED
PARTS CATALOG

HUB ASSEMBLY

PARTS

SECT. 3
FIG. 5
PAGE 1

ITEM PART NUMBER DESCRIPTION %&%T
1234567 ASSY.
-1 140089 ASSEMBLY, HUB REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 67141 .SUB-ASSEMBLY, HUB 1
3 67140 .CONE, INNER BEARING 1
4 67139 .CONE, OUTER BEARING 1
5 67137 .SEAL, GREASE 1
6 67136 .GASKET 1
7 67135 .CAP, GREASE 1
8 67143 .BOLT, HEX HEAD (attaching part) 4
9 67144 .WASHER, LOCK (attaching part) 4
10 65943 .BOLT, WHEEL 5
11 67138 .NUT, WHEEL 5
REY. - ITEM NOT ILLUSTRATED
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i

m Mark Industries SECT. 3
ILLUSTRATED WHEEL ASSEMBLY FIG. 6
PARTS CATALOG PAGE 1
—
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140167 ASSEMBLY, WHEEL REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 140040 .WHEEL 1
3 140317 .VALVE 1
4 140165 .TIRE 1

REV.

ITEM NOT ILLUSTRATED
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[@” Mark Industries :25;5 3
ILLUSTRATED STEERING CYLINDER ASSEMBLY Fle. 7
PARTS CATALOG (continued)lp gr 2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140291 ASSEMBLY, STEERING CYLINDER REF
(See Sect. 3, Fig. 1 or 2 for NHA)
2 80004-03 .CONNECTOR, STRAIGHT THREAD 2
-3 140059 .CYLINDER, STEERING 1
4 67196 ..PIN, CLEVIS 2
5 16244 ..PIN, COTTER 4
6 67192 . .ASSEMBLY, BARREL 1
7 ..NUT, SELF LOCKING 1
-8 66861 ..KIT, SEAL 1
9 ...RING, BACK UP 2
10 ...SEAL, PISTON 1
11 ...0-RING 1
12 ...SEAL, GLAND 1
13 ‘ ...WIRE, SAFETY 1
14 ...SEAL, ROD 1
15 ...WIPER, ROD 1
16 67194 . .PISTON 1
17 67195 . .HEAD 1
18 . .GLAND, PACKING 1
19 ..BOLT, PACKING GLAND 1
20 67193 . .ASSEMBLY, ROD 1

REV. - ITEM NOT ILLUSTRATEC



PARTS

L)
’ m Mark Industries SECT. 3
ILLUSTRATED STEERING TIE ROD ASSEMBLY FIG. 8
PARTS CATALOG PAGE 1
3
4
S
Y]
AN

&

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 140237 ASSEMBLY, STEERING TIE ROD REF

(See Sect. 3, Fig. 1 or 2 for NHA)

2 140273 .WELDMENT, STEERING TIE ROD 1

3 140270 .YOKE, ADJUSTING TIE ROD 1

4 60902 .NUT, JAM 1

REY. - ITEM NOT ILLUSTRATED



< PARTS

Wm Mark Industries SECT. 3
ILLUSTRATED DRIVE MOTOR (45 KBDF) FIG. 9
PARTS CATALOG : PAGE 1

=)

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
~1 81216 -MOTOR, DRIVE REF
(See Sect. 3, Fig. 1 for NHA)
(See Vendor Chap. for more Information)
2 67356 . .SHAFT, OUTPUT 1
-3 67357 ..KIT, SEAL 1

REY. - ITEM NOT ILLUSTRATED
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12
L Wm Mark Industries SECT. 3
TLLUSTRATED FRONT AXLE WHEEL ASSEMBLY (45 KBDF) FIG. 10
PARTS CATALOG PAGE 1
4

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

-1 140166 ASSEMBLY, FRONT AXLE WHEEL REF

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

2 140280 .WHEEL 1

3 140321 .VALVE 1

4 140165 .TIRE 1

- ITEM NOT ILLUSTRATED

REY.
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mMark Industries SECT.3
ILLUSTRATED SERIES PARALLEL VALVE ASSEMBLY (45 KBDF) FIG. 11
PARTS CATALOG PAGE 1
4 10
M
6
|
, M3
5

(11)
12)
@3)
(14)
(15)

BRAKE

|
o7

M1 M2 M3

SERIES/PARALLEL VALVE P/N 67346
SERIES/PARALLEL VALVE P/N 67346
FLOW DIVIDER COMBINER P/N 67219
BRAKE SHUTTLE VALVE P/N 67241
ORIFICE PLUG P/N 67349

REV.
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PARTS CATALOG

SERIES PARALLEL VALVE ASSEMBLY (45 KBDF)

(continued)
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SECT.3
FIG. 11
PAGE 2
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_Wm Mark Industries SECT.3
TLLUSTRATED SERIES PARALLEL VALVE ASSEMBLY (45 KBDF) FIG. 11

PARTS CATALOG (continued)] ,,cr 3

(11,/12) SERIES PARALLEL VALVE: P/N 67346

These valves operate simultaneously to connect the drive motors
in a series circuit for high travel speed. In the low speed
(Parallel) forward direction (V2 supply). Ml supplies the right
hand drive motor and the 1left hand motor is supplied across
valve "12" by the M2 port. Return flow across the right hand
motor comes back into port M3 and is directed across valve "11"
to recombine with the return oil flow across the left hand
motor from port Ml at the flow divider combiner, where it 1is
returned to tank out port V1. Reverse direction of travel
causes oil flow to follow the reverse flow path from that which
was Jjust followed. In high speed forward (V2 supply) oil flow
is blocked by valve 12 so it 1is directed out port M4 to the
right hand drive motor the flow across the motor is returned
through port M3 where it is directed across valve 12 out port
M2 to the left hand drive motor, across the left drive motor it
is returned to port Ml across valve 11 to the flow divider
combiner and out to port V1. Reverse direction of travel is the
opposite of what just covered.

(13) FLOW DIVIDER COMBINER.

This valve regulates supply flow for the drive motors, insuring
that inlet or return flow is divided or combined equally, thus
insuring that maximum torgque can be generated at each drive
wheel, regardless of the driving surface.

(14) BRAKE SHUTTLE VALVE P/N 67241.

Inlet pressure signal from drive control valve is sensed across
the shuttle valve and directed cut to the brake release port.

(15) ORIFICE PLUG P/N 67349.

Provides for relief of oil across the flow divider combiner,
when a drive motor is cramped intc a tight turn, this prevents
the tire from scuffing the floor.

REY.



_W}W Mark Industries :23?3

ILLUSTRATED SERIES PARALLEL VALVE ASSEMBLY (45 KBDF) FIG. 11
PARTS CATALOG (continued)] ),k 4
ITEM PART NUMBER DESCRIPTION 'DER
1234567 ASSY.
-1 140293 ASSEMBLY, SERIES PARALLEL VALVE REF
(See Sect. 3, Fig. 1 for NHA)
3 80004-15 .CONNECTOR (V1, V2) 2
4 80034-04 .TEE, MALE BRANCH 1
5 80012-13 .ELBOW (M3, M4) 2
6 80004-13 .CONNECTOR (M1, M2) 2
7 20357 .VALVE, NEEDLE 1
8 51903 .FITTING (BRAKE) 1
9 80022-03 .ELBOW, MALE PIPE 1
10 81220 .VALVE, SERIES PARALLEL 1
11 67346 ..VALVE, SERIES/PARALLEL 1
12 67346 ..VALVE, SERIES/PARALLEL 1
13 67219 . .COMBINER, FLOW DIVIDER 1
14 67241 ..VALVE, BRAKE SHUTTLE 1
15 67349 ..PLUG, ORIFICE 1

SRS

REV. - ITEM NOT ILLUSTRATED
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PARTS

m Mark Industries SECT.3
ILLUSTRATED DRIVE/BRAKE MOTOR ASSEMBLY (45 KB) FIG.12
PARTS CATALOG PAGE 1
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140596 ASSEMBLY, DRIVE/BRAKE MOTOR REF
(See Sect. 3, Fig. 2 for NHA)
2 81208 .HUB, TORQUE 1
(See Vendor Chap. for more Information)
3 80012-03 .ELBOW, STRAIGHT THREAD 1
4 81207 .BRAKE 1
(See Vendor Chap. for more Information)
5 61812 .SCREW, CAP (attaching part) 4
REV. - ITEM NOT ILLUSTRATED
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m Mark Industries SECT.3
— TLLUSTRATED DRIVE MOTOR ASSEMBLY (45 KB) FIG. 13
PARTS CATALOG PAGE 1
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PARTS

_Wm Mark Industries SECT. 3
ILLUSTRATED DRIVE MOTOR ASSEMBLY (45 KB) FIG. 13
PARTS CATALOG (continued)l, ge 2
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
-1 140650 ASSEMBLY, DRIVE MOTOR REF
(See Sect. 3, Fig. 2 for NHA)
2 80012-13 .CONNECTOR, ELBOW 2
3 81206 .MOTOR, DRIVE 1
(See Vendor Chap. for more Information)
-4 3036-A ..KIT, SEAL 1
5 .. .SEAL 1
6 . ..SEAL 1
7 .. .RING, SEAL 2
8 . .RING, RETAINER 1
9 . .WASHER, BACK-UP 1
10 - -WASHER 1
11 . - HOUSING 1
12 . .WASHER, THRUST 2
13 . .BEARING, THRUST 1
14 . .BEARING 1
15 . .WASHER 1
16 67358 . .SHAFT, COUPLING 1
17 . .BEARING 1
18 . .BEARING, THRUST 1
19 67359 -.LINK, DRIVE 1
20 ..PLATE, WEAR 1
21 . .SET, ROTOR 1
22 .. .ROTOR 1
23 .. .VALVE 7
24 . .STATOR 1
25 . -.SET, MANIFOLD (FOR MAB TORQMOTORS) 1
RFYVY - TTFM NNOT TIVHSTRATFD



. PARTS

_ﬁﬁﬁmm Mark Industries SECT.3
ILLUSTRATED DRIVE MOTOR ASSEMBLY (45 KB) FIG. 13
PARTS CATALOG (continued)]PAGE 3
ITEM PART NUMBER DESCRIPTION DER
1234567 ASSY.

26 ...PLATE, MANIFOLD 1

27 e+« . MANIFOLD 1

28 «.SET, COMMUTATOR 1

29 e« « « COMMUTATOR 1

30 .+ RING, SEAL 1

31 «+ .RING, COMMUTATOR 1

32 - . SLEEVE 1

33 . .ASSEMBLY, END COVER 1

34 ’ ..BOLT, SPECIAL 7

nCcwu TTICAM MAT T1 1 1HCTHRATEN



) PARTS
_Wm Mark Industries SECT 3
ILLUSTRATED BRAKE RELEASE VALVE ASSEMBLY (45 KB) FIG.14
PARTS CATALOG PAGE 1

g
£

)
Ll

4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140651 ASSEMBLY, BRAKE RELEASE VALVE REF
(See Sect. 3, Fig. 2 for NHA)
2 20357 .VALVE, NEEDLE 1
3 80008-04 -.CONNECTOR, ELBOW 1
4 80034-04 .TEE, MALE BRANCH 1l

REY. - ITEM NOT TI1USTRATED
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Mark Industries : ' | SECT.
ILLUSTRATED TURRET}ASSEMBLIES

PARTS CATALOG

THIS SECTION 4 IS  ILLUSTRATED AS

v FIGURE 1 TURRET ASSEMBLY (45KBDF)

FIGURE 2 TURRET ASSEMBLY (45KB)
FIGURE 3 MASTER LEVELING CYLINDER ASSEMBLY /
FIGURE 4 BOOM/RISER LIFT CYLINDER ASSEMBLY

| FIGURE 5 ROTATION GEARBOX/BRACKET ASSEMBLY
FIGURE 6 HYDRAULIC TANK ASSEMBLY (45KBDF)
FIGURE 7 HYDRAULIC TANK ASSEMBLY (45KB)
FIGURE 8 REGENERATIVE VALVE ASSEMBLY
FIGURE 9 FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KBDF)
FIGURE 10 FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KB)
FIGURE 11 EMERGENCY PUMP ASSEMBLY
PIGURE 12 UPPER RIGHT RISER ARM ASSEMBLY
FIGURE 13 ' UPPER LEFT RISER ARM ASSEMBLY
FIGURE 14 LOWER RISER ARM ASSEMBLY { \
FIGURE 15 ENGINE AND PUMP ASSEMBLY (45KBDF)

| FIGURE 16 SHIFT CYLINDER ASSEMBLY (45KBDF)
FIGURE 17 MOTOR/PUMP ASSEMBLY (45KB) *
FIGURE 18 BATTERY CHARGER ASSEMBLY (45KB) ”
FIGURE 19 14 INCH FAN ASSEMBLY (45KBDF) Ji“ﬁuiu
FIGURE 20 HYDRAULIC MOTOR ASSEMBLY Z 4
FIGURE 21 DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF)
FIGURE 22 DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KB)

o

* DRAWINGS NOT AVAILABLE THIS REVISION
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FIG. 1
PAGE 1
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TLLUSTRATED TURRET ASSEMBLY (45 KBDF) . FIG. 1
PARTS CATALOG (continued) ,, -0
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ILLUSTRATED TURRET ASSEMBLY (45 KBDF) FIG 1
PARTS CATALOG (continued) PAGE 3
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TURRET ASSEMBLY (45 KBDF)

(continued)
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FIG. 1
PAGE 4
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PARTS

ﬁmMark Industries SECT. 4
ILLUSTRATED TURRET ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)], o -
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140149 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 1 for NHA)
2 140147 .WELDMENT, TURRET PLATE 1
3 140410 .WELDMENT, COUNTERWEIGHT PEDESTAL 1
4 60602 .SCREW, CAP (attaching part) 3
5 140086 .COUNTERWEIGHT, LEFT SIDE 1
6 60537 .SCREW, CAP (attaching part) 2
7 140517 .WASHER, FLAT (attaching part) 2
8 140088 .COUNTERWEIGHT, RIGHT SIDE 1
9 60369 .SCREW, CAP (attaching part) 2
10 140517 .WASHER, FLAT (attaching part) 2
11 140143 .MACHINING, RISER 1
12 140062 .ASSEMBLY, MASTER LEVELING CYLINDER 1
(See Sect. 4, Fig. 3 for Details)
13 140548 .PIN, MASTER CYLINDER 1
14 60539 .SCREW, CAP (attaching part) 1
15 63319 .WASHER, LOCK (attaching part) 1
16 140056 .ASSEMBLY, BOOM LIFT CYLINDER 1
(See Sect. 4, Fig. 4 for Details)
17 140430 .PIN, BOOM LIFT 1 i
18 60539 .SCREW, CAP (attaching part) 1 E
19 63319 .WASHER, LOCK (attaching part) 1
20 140422 .PIN, ARM/COLUMN 2
21 60614 .SCREW, CAP (attaching part) 2
22 61301 .NUT, HEX (attaching part) 2
23 65967 .PIN, ROLL 4
24 65103 .FITTING, GREASE 2
REV. - ITEM NOT ILLUSTRATEL
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ILLUSTRATED TURRET ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)j ,.c 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
25 140206 .PLATE, STIFFENER 1
26 60325 .SCREW, CAP (attaching part) 10
27 63319 .WASHER, LOCK (attaching part) 10
28 140239 .TANK, FUEL 1
29 60372 .SCREW, CAP (attaching part) 4
30 63319 .WASHER, LOCK (attaching part) 4
31 63403 .WASHER, FLAT (attaching part) 4
32 12000 .VALVE, NEEDLE | 1
33 4030 .BATTERY 1
34 13226-0180 .ASSEMBLY, BATTERY CABLE 1
35 13226-~-0760 -ASSEMBLY, BATTERY CABLE 1
36 20375 .CLAMP, BATTERY 1
37 65108 .SCREW, BATTERY HOLD DOWN (attaching part) 2
38 61246 .NUT, HEX (attaching part) 2
39 140608 .ASSEMBLY, ROTATION GEAR BOX/BRACKET 1
(See Sect. 4, Fig. 5 for Details)
40 140580 -.ASSEMBLY, HYDRAULIC TANK 1
(See Sect. 4, Fig. 6 for Details)
41 60372 .SCREW, CAP (attaching part) 4
42 63319 .WASHER, LOCK (attaching part) 4 %
43 63403 .WASHER, FLAT (attaching part) 4
44 140476 .WELDMENT, REGENERATIVE VALVE BRACKET 1
45 60331 .SCREW, CAP (attaching part) 2
46 63319 .WASHER, LOCK (attaching part) 2
47 63403 .WASHER, FLAT (attaching part) 2
48 140313 .ASSEMBLY, REGENERATIVE VALVE 1
(See Sect. 4, Fig. 8 for Details)

REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED TURRET ASSEMBLY (45 KBDF) Engi
PARTS CATALOG (continued)], cr o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
49 66829 .SCREW, CAP (attaching part) 2
50 63402 .WASHER, FLAT (attaching part) 2
51 63302 .WASHER, LOCK (attaching part) 2
52 67202 .NUT, HEX (attaching part) 2
53 140478 -.WELDMENT, MANIFOLD BRACKET 1
54 60331 .SCREW, CAP (attaching part) 2
55 63319 .WASHER, LOCK (attaching part) 2
56 140294 .ASSEMBLY, FUNCTIONAL BOOM VALVE PACKAGE 1
(See Sect. 4, Fig. 9 for Details)
57 60343 .SCREW, CAP (attaching part) 4
58 63319 .WASHER, LOCK {(attaching part) 4
59 70384-1200 .CABLE 1
60 140292 .ASSEMBLY, DRIVE/STEER VALVE PACKAGE 1
(See Sect. 4, Fig. 21 for Details)
61 60343 .SCREW, CAP (attaching part) 3
62 63319 .WASHER, LOCK (attaching part) 3
63 140582 .ASSEMBLY, EMERGENCY PUMP 1
(See Sect. 4, Fig. 1l for Details)
64 60340 .SCREW, CAP (attaching part) 3
65 63301 .WASHER, LOCK (attaching part) 3
66 21250 .SENSOR, SLOPE 1 %
67 60342 .SCREW, CAP (attaching part) 2
68 63301 .WASHER, LOCK (attaching part) 2
69 140056 .ASSEMBLY, RISER LIFT CYLINDER 1
(See Sect. 4, Fig. 4 for Details)
70 140407 .PIN, ARM CYLINDER 1
71 64216 .PIN, ROLL (attaching part) 2
72 27095 .TUBE, ROD '2
REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED TURRET ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG {continued)lp,cr 10
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
73 140421 .PIN, RISER LIFT CYLINDER 1
74 60539 .SCREW, CAP (attaching part) 1
75 63319 .WASHER, LOCK (attaching part) 1
76 140215 .ASSEMBLY, UPPER RIGHT RISER ARM 1
(See Sect. 4, Fig. 12 for Details)
77 140423 .PIN, ARM/COLUMN 1
78 60539 .SCREW, CAP (attaching part) 1
79 63319 .WASHER, LOCK (attaching part) 1
80 65103 .FITTING, GREASE 1
81 140209 .ASSEMBLY, UPPER LEFT RISER ARM 1
(See Sect. 4, Fig. 13 for Details)
82 140423 .PIN, ARM/COLUMN 1
83 60539 .SCREW, CAP (attaching part) 1
84 63319 .WASHER, LOCK (attaching part) 1
85 65103 .FITTING, GREASE 1
86 140216 .ASSEMBLY, LOWER RISER ARM 2
(See Sect. 4, Fig. 14 for Details)
87 140423 .PIN, ARM/COLUMN 2
88 60539 .SCREW, CAP (attaching part) 2
89 63319 .WASHER, LOCK (attaching part) 2
90 65103 .FITTING, GREASE 2
91 140404 .PAD, BOOM REST 1
92 61809 .SCREW, FLAT HEAD (attaching part) 2
93 70173 .SWITCH, LIMIT 1
94 70107 .SWITCH, LIMIT 1
95 62704 .SCREW, CAP (attaching part) 4
96 63313 .WASHER, LOCK (attaching part) 4
97 2912-1560 .CABLE 1

RFV - ITTEM NOT ILLUSTRATED
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ILLUSTRATED TURRET ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)fp,er 17
ITEM PART NUMBER DESCRIPTION qﬂjg
1234567 ASSY.
98 2912-1200 .CABLE 1
99 70148 .ARM, LEVER 2
100 2806 .RELIEF, STRAIN 2
101 140553 .HOSE, HYDRAULIC SUCTION 1
102 55 .CLAMP, HOSE (attaching part) 2
102A 67396 .FITTING, CONNECTOR 1
103 140064 .ASSEMBLY, ENGINE AND PUMP 1
(See Sect. 4, Fig. 15 for Details)
104 60325 .SCREW, CAP (attaching part) 8
105 63319 .WASHER, LOCK (attaching part) 8
106 70386-1440 .CABLE 1
107 65839 .SPRING 1
108 65959 .EYEBOLT (attaching part) 1
109 60703 .NUT, HEX (attaching part) 2
110 16288 .CLAMP, HOSE 4
111 140587 .RADIATOR 1
112 60320 .SCREW, CAP (attaching part) 6
113 63319 .WASHER, LOCK (attaching part) 6
114 63403 .WASHER, FLAT (attaching part) 6
115 65693 .ASSEMBLY, 14" FAN 1
(See Sect. 4, Fig. 19 for Details)
115A 67395 .FITTING, ELBOW 1
116 140571 .BRACKET, RADIATOR 1
lleAa 140674 .BAFFLE 1
117 60322 .SCREW, CAP (attaching part) 3 i
118 63302 +WASHER, LOCK (attaching part) 3
119 63402 .WASHER, FLAT (attaching part) 3
REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED TURRET ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued) PAGE 7
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140309 ASSEMBLY, TURRET REF
(See Sect. 2, Fig. 2 for NHA)
2 140147 .WELDMENT, TURRET PLATE 1
3 140086 .COUNTERWEIGHT, LEFT SIDE 1
4 60369 .SCREW, CAP (attaching part) 2
5 140517 .WASHER, FLAT (attaching part) 2
6 140088 .COUNTERWEIGHT, RIGHT SIDE 1
7 60369 .SCREW, CAP (attaching part) 2
8 140517 .WASHER, FLAT (attaching part) 2
9 140209 .ASSEMBLY, UPPER LEFT RISER ARM 1
(See Sect. 4, Fig. 13 for Details)
10 140215 .ASSEMBLY, UPPER RIGHT RISER ARM 1
(See Sect. 4, Fig. 12 for Details)
11 140216 .ASSEMBLY, LOWER RISER ARM 2
(See Sect. 4, Fig. 14 for Details)
12 140062 .ASSEMBLY, MASTER LEVELING CYLINDER 1
(See Sect. 4, Fig. 3 for Details)
13 140548 .PIN, MASTER CYLINDER/RISER 1
14 65984 .SCREW, CAP (attaching part) 1
15 140056 -.ASSEMBLY, BOOM LIFT CYLINDER 1 !
(See Sect. 4, Fig. 4 for Details)
16 140430 . .PIN, BOOM LIFT/RISER 1 E
! 1
17 54984 .SCREW, CAP (attaching part) 1
18 65103 .FITTING, GREASE 4
19 65967 .PIN, ROLL 4
20 140422 .PIN, RISER ARM 2
21 60614 .SCREW, CAP (attaching part) 2
22 61301 .NUT, LOCK (attaching part) 2

REV. - ITEM NOT ILLUSTRATEL
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ILLUSTRATED TURRET ASSEMBLY (45 KB) Fig. 2
PARTS CATALOG (continued)l ek o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
23 140143 -.MACHINING, RISER 1
24 140699 .ASSEMBLY, MOTOR/PUMP 1l
(See Sect. 4, Fig. 17 for Details)
25 60322 .SCREW, CAP (attaching part) 4
26 63302 .WASHER, LOCK (attaching part) 4
27 63402 .WASHER, FLAT (attaching part) 4
28 65983 .CLAMP, HOSE 2
29 140613 .HOSE, HYDRAULIC SUCTION 1
30 140581 .ASSEMBLY, HYDRAULIC TANK 1
‘ (See Sect. 4, Fig. 7 for Details)
31 60372 .SCREW, CAP (attaching part) 4
32 63319 .WASHER, LOCK (attaching part) 4
33 63403 .WASHER, FLAT (attaching part) 4
34 140608 .ASSEMBLY, ROTATION GEARBOX/BRACKET 1
(See Sect. 4, Fig. 5 for Details)
35 60640 .SCREW, CAP 24
36 70375 .RELAY, POWER 1
37 60342 .SCREW, CAP (attaching part) 2
38 63301 .WASHER, LOCK (attaching part) 2
39 63401 .WASHER, FLAT (attaching part) 2
40 140478 .WELDMENT, MANIFOLD BRACKET 1
41 60331 .SCREW, CAP (attaching part) 2
42 63319 .WASHER, LOCK (attaching part) 2
43 140311 -.ASSEMBLY, FUNCTIONAL BOOM VALVE PACKAGE 1
(See Sect. 4, Fig. 10 for Details)
44 60343 .SCREW, CAP (attaching part) 4

REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED TURRET ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued)f,,.c o
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
45 63319 .WASHER, LOCK (attaching part) 4
46 70384-1200 .CABLE 1
a7 140310 .ASSEMBLY, DRIVE/STEER VALVE PACKAGE 1
(See Sect. 4, Fig. 22 for Details)
48 60343 .SCREW, CAP (attaching part) 3
49 63319 .WASHER, LOCK (attaching part) 3
50 140476 .WELDMENT, REGENERATIVE VALVE BRACKET 1
51 60372 .SCREW, CAP (attaching part) 2
52 63319 .WASHER, LOCK (attaching part) 2
53 140313 .ASSEMBLY, REGENERATIVE VALVE 1
(See Sect. 4, Fig. 8 for Details)
54 60329 .SCREW, CAP (attaching part) 2
55 63302 .WASHER, LOCK (attaching part) 2
56 60702 .NUT, HEX (attaching part) 2
57 21250 .SENSOR, SLOPE 1
58 60342 .SCREW, CAP (attaching part) 2
59 63301 .WASHER, LOCK (attaching part) 2
60 140582 .ASSEMBLY, EMERGENCY PUMP 1
61 60340 .SCREW, CAP (attaching part) 3
62 63301 .WASHER, LOCK (attaching part) 3 %
63 140056 .ASSEMBLY, RISER LIFT CYLINDER 1
(See Sect. 4, Fig. 4 for Details)
64 140407 .PIN, ARM/CYLINDER 1
65 64216 .PIN, ROLL 2
66 27095 .TUBE, ROUND 2
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ILLUSTRATED TURRET ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued )}, \6k 10
ITEM PART NUMBER DESCRIPTION Hﬂﬂg
1234567 ASSY.
67 140421 .PIN, ARM CYLINDER COLUMN 1l
68 65984 .SCREW, CAP (attaching part) 1
69 140423 .PIN, ARM/COLUMN 4
70 65984 .SCREW, CAP (attaching part) 4
71 65103 .FITTING GREASE 4
72 70173 .SWITCH, LIMIT 1
73 62704 .SCREW, CAP (attaching part) 2
74 70148 .ARM, SWITCH LEVER 1
75 2806 .RELIEF, STRAIN 1
76 2912-1560 .CABLE 1
77 70107 .SWITCH, LIMIT 1
78 62704 .SCREW, CAP (attaching part) 2
79 70148 .ARM, SWITCH LEVER 1l
80 2806 .RELIEF, STRAIN 1
81 2912-1200 .CABLE 1
82 140404 .PAD, BOOM REST 1
83 61809 .SCREW, FLAT HEAD (attaching part) 2
84 - 30297 .BATTERY 6
(See Vendor Chapt. for More Information) :
85 140618 .PLYWOOD 1 E
86 140466 .WELDMENT, BATTERY TRAY 1 é
87 60622 .SCREW, CAP (attaching part) 2
88 61305 .NUT, HEX (attaching part) 2
RFV . - ITEM NOT ILLUSTRATEL
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ILLUSTRATED TURRET ASSEMBLY (45 KB) Fle. 2
PARTS CATALOG (continued)l,ace 11
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
89 140467 .STRAP, BATTERY TRAY 1
90 60355 .SCREW, CAP (attaching part) 2
91 63402 .WASHER, FLAT (attaching part) 4
92 60702 .NUT, HEX (attaching part) 2
93 140619 .KIT, BATTERY CABLE 1
94 140615 .ASSEMBLY, BATTERY CHARGER 1
(See Sect. 4, Fig. 18 for Details)
95 60325 .SCREW, CAP (attaching part) 2
96 63319 .WASHER, LOCK (attaching part) 2
97 63403 .WASHER, FLAT (attaching part) 2
o8 140206 .PLATE, STIFFENER 1
99 60325 .SCREW, CAP (attaching part) 10
100 63319 .WASHER, LOCK (attaching part) 10
;
i
REV. - ITEM NOT ILLUSTRATELD
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ILLUSTRATED MASTER LEVELING CYLINDER ASSEMBLY FIG. 3
PARTS CATALOG (continued)]  oe
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140062 ASSEMBLY, MASTER LEVELING CYLINDER REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 80036-03 .TEE, STRAIGHT THREAD BRANCH 2
3 140094 .CYLINDER, MASTER 1
4 67191 .« BUSHING 4
5 67190 . .NUT, GLAND 1
6 67189 . .PISTON 1
7 ..NUT, LOCK 1l
8 67208 . .ROD 1
-9 67207 . . BARREL 1
-10 67130 ..KIT, SEAL 1
11 ..WIPER, ROD 1
12 ...SEAL, ROD, POLYPAK 1
13 ...0-RING 1
14 .. .RING, BACK-UP 1
15 ...0-RING 1l
16 .. .BEARING, WEAR 2 ]
17 , - . .0-RING 1 §
18 5 ...RING, WEAR (GLASS/NYLON) 2 2
19 % ...SEAL, A Q (SQUARE) 1 !
20 .. .0-RING 1 %
REV. - ITFM NOT TI1USTRATED
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Mark Industries SECT. 4
ILLUSTRATED BOOM/RISER LIFT CYLINDER ASSEMBLY FIG. 4
PARTS CATALOG (continued)], ..
ITEM PART NUMBER DESCRIPTION qﬁﬂg
1234567 ASSY.
-1 140056 ASSEMBLY, BOOM/RISER LIFT CYLINDER REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 80004-08 .CONNECTOR, STRAIGHT THREAD 2
3 81205 .VALVE, HOLDING 1
-3A 67394 ..KIT, SEAL 1
4 60319 .SCREW, CAP (attaching part) 3
5 63301 .WASHER, LOCK (attaching part) 3
-6 140576 .CYLINDER, LIFT 1
7 67180 . .BUSHING, D.U. 4
8 67176 . -ASSEMBLY, BARRELL 1
9 67177 . .ASSEMBLY, ROD 1
10 67178 -.PISTON 1
11 67231 ..HEAD, T 1
-12 67230 ..KIT, SEAL 1
13 .« .O-RING 1
14 « . -.O-RING 1
15 .« .0O-RING 1
16 « « -O—-RING 1
17 . .O-RING 1
18 .+ 0-RING 1
19 ..NUT, LOCK 1
20 . .RING, WEAR 2
21 . .RING, WEAR 1
22 . .CAP
23 ..SCREW, CAP (attaching part) 4
REV . - TTFM NOT TI11USTRATED
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FIG. 5
PAGE 1

UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140608 ASSEMBLY, ROTATION GEARBOX/BRACKET REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 140336 -MACHINING, ROTATION MOUNTING BRACKET 1
3 60640 .SCREW, CAP (attaching part) 4
-4 140600 .ASSEMBLY, ROTATION GEARBOX 1
5 80004-10 . .CONNECTOR, STRAIGHT THREAD 2
6 81187 . .ASSEMBLY MOTOR, HYDRAULIC 1
(See Sect. 4, Fig. 20 for Details)
7 62011 . .SCREW, CAP (attaching part) 2
8 23736 . .ASSEMBLY, WORM GEAR 1

REY.
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ILLUSTRATED HYDRAULIC TANK ASSEMBLY (45 KBDF) . FIG. 6
PARTS CATALOG (continued)l, or >
ITEM PART NUMBER DESCRIPTION %&ﬂr
1234567 ASSY.
-1 140580 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 1 for NHA)
2 16552 .NIPPLE 1
3 21241 .FILTER, RETURN 1
4 21245 . -.ELEMENT, FILTER 1
5 53801 .REDUCER, PIPE 1
6 80040-18 .TEE, MALE BRANCH 1
7 80001-21 .CONNECTOR, MALE 1
8 65972 .REDUCER, PIPE THREAD 1
9 80008-18 .ELBOW, MALE 1
10 80008-11 .ELBOW, MALE 1
11 80008-10 .ELBOW, MALE 1
12 52307 .ELBOW, STREET 1
13 65803 .NIPPLE 1
14 65837 .VALVE, BUTTERFLY 1
15 65831 .NIPPLE, COMBINATION 1
-16 140125 .SUB-ASSEMBLY, HYDRAULIC TANK 1
17 140087 .. TANK, HYDRAULIC 1
18 81183 ..FILTER, SUCTION 1 ;
19 16553 . .NIPPLE 1]
20 81184 . .GAUGE, FLUID LEVEL 1
21 ..SCREW, SELF TAPPING (attaching part) 2
22 140126 ..COVER, HYDRAULIC TANK 1
23 140127 . .GASKET, HYDRAULIC TANK 1
24 60342 ..SCREW, CAP (attaching part) 12
REV. - ITEM NOT ILLUSTRATED
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ILLUSTRATED HYDRAULIC TANK ASSEMBLY (45 KBDF) FIG 6
PARTS CATALOG (continued)j, or
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
25 . .WASHER, LOCK (attaching part) 12
26 3005 . .ASSEMBLY, BREATHER CAP 1
27 80021-03 ..ELBOW, STREET 1
28 65213 « « BREATHER 1/4 NPT 1
29 3027 ..PLUG, MAGNETIC 1

AL A D TP L .
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ILLUSTRATED HYDRAULIC TANK ASSEMBLY (45 KB) Flg. 7
PARTS CATALOG (continued)f, ..
ITEM PART NUMBER DESCRIPTION %*ET
1234567 ASSY.
-1 140581 ASSEMBLY, HYDRAULIC TANK REF
(See Sect. 4, Fig. 2 for NHA)
2 16552 .NIPPLE 1
3 21241 .FILTER, RETURN 1
4 21245 .ELEMENT, FILTER 1
5 53801 .REDUCER, PIPE 1
6 80040-18 .TEE, MALE BRANCH 1
7 80001-21 .CONNECTOR, MALE 1
8 65972 .REDUCER, PIPE THREAD 1
9 80008-18 .ELBOW, MALE 1
10 80008-11 .ELBOW, MALE 1
11 80048-04 .PLUG, HOLLOW HEX 1
12 53800 .REDUCER 1
13 2493 .NIPPLE 1
14 3033 .VALVE, BALL 1
15 65978 .NIPPLE, COMBINATION 1
16 140125 .SUB~ASSEMBLY, HYDRAULIC TANK 1
17 140087 ..TANK, HYDRAULIC 1
18 81183 ..FILTER, SUCTION 1]
19 16553 . .NIPPLE 1 i
20 81184 ..GAUGE, FLUID LEVEL 1
21 . .SCREW, SELF TAPPING (attaching part) 2
22 140126 ..COVER, HYDRAULIC TANK 1
23 140127 . .GASKET, HYDRAULIC TANK 1
24 60342 ..SCREW, CAP (attaching part) 12

REY .
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ILLUSTRATED HYDRAULIC TANK ASSEMBLY (45 KB) FIG 7
PARTS CATALOG (continued)f, ce 3

UNIT

ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.

25 . .WASHER, LOCK (attaching part) 12

26 3005 . .ASSEMBLY, BREATHER CAP 1

27 80021-03 . .ELBOW, STREET 1

28 65213 . .BREATHER 1/4 NPT 1

29 3027 . .PLUG, MAGNETIC 1

REV.

ITEM NOT ILLUSTRATED
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ILLUSTRATED REGENERATIVE VALVE ASSEMBLY FIG. 8
PARTS CATALOG PAGE 1
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ref

ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.

-1 140313 ASSEMBLY, REGENERATIVE VALVE REF

(See Sect. 4, Fig. 1 or 2 for NHA)

2 80004-13 .CONNECTOR (CH, CR, VR) 3

3 80030-06 .TEE, BRANCH 1

4 81222 .VALVE, REGENERATIVE 1

5 67360 ..VALVE, COUNTERBALANCE 1

6 67361 . .VALVE, CHECK 1

REY. - ITEM NOT ILLUSTRATED
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Mark Industries SECT. 4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (4SFBDF) FIG. 9
PARTS CATALOG (continued)} pace 4

14 MAIN SYSTEM RELIEF 67335.

Establishes maximum 1inlet pressure for valve operation. Relief
setting is accomplished by adjusting Allen head plug inside
cartridge. Relief valve does not affect circuit wunless system
unloading valve (iteml1l9 is closed.

RELIEF VALVE: TURRET ROTATION CROSSPORT (LEFT) 67336.

15
Establishes maximum outlet pressure to turret rotation orbit motor
for turret rotation to the right. When turret hits rotation stop
on base, relief valve opens up exhausting inlet flow across turret
rotation left solenoid valve to be returned to tank.

16 RELIEF VALVE: TURRET ROTATION CROSSPORT (RIGHT) 67336.
Same as 'l5' above, except relieves rotation right.

17 RELIEF VALVE: PLATFORM LEVELING (DOWN) 66916.
Establishes maximum closed circuit pressure in platform down
mode. When slave cylinder 1is bottomed out and boom 1is lowered,
fluid pressure trapped within the leveling circuit will open the
relief valve and be exhausted back to tank across the platform
leveling down solenoid valve (item 30).

18 RELIEF VALVE: PLATFORM LEVELING (UP) 66916.
Same as 'l1]7' above except relieves platform leveling up.

19 SYSTEM UNLOADING VALVE 66920
Operates only when directional controller is moved for operation.
In its ncrmally open state it allows inlet flow from the pump to
be exhausted back to tank without creating or generating a load on
the engine, while a functicn is not being operated.

20 DIFFERENTIAL PRESSURE SENSING VALVE 667024

Valve acts as secondary unloading valve until proportional control
valve 1is energized by control card on controller. Prevents engine
from operating under unnecessary load by permitting unused pump
flow to be directed back to tank without being forced to exhaust
across relief valve (Item 14) Difference 1in pressure generated in
sense lines across 21 regulates opening and closing the valve.

REY.
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ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY(4?KBDF)FIG. 9
PARTS CATALOG (continued) pprge 5
21 PROPORTIONAL CONTROL VALVE 67224

22

This valve regulates inlet flow to the function control
valves (items 25 through 34), flow rate is controlled by controller
handle position: ie; as handle is moved further off center, valve
opens further permitting more flow too selected function valve.

CHECK VALVE: EMERGENCY PUMP INLET 66997-66621

23

Insures that hydraulic fluid delivery from the emergency pump is
directed to the selected function valve without being affected by
system relief oc the unlcading valve.

CHECK VALVE: Platform leveling (DOWN) 66997-66621

24

Allows flow for olatfccm leveling down function t©d> by pass the
relief valve (item 17) urhindeced.

CHECK VALVE: PLATFORM LEVELING (UP) 66997-66621

25

Same as '23' above, except installed in platform leveling up
cicculit.

SOLENOID VALVE: BOOM (Extension) 66900.

26

When operated by function select switch, valve closes connecting
propocrticnal supply flow {across2l) to boom extension port.

NOTE: Valve in its normal (unenergized) state 1is connected to
tank return.

SOLENOID VALVE: TURRET ROTATION (RIGHT) 66900.

27

Same as '25' except selects turret rotation to the right.

SOLENOID VALVE: BOOM (RETRACT) 66900.

29

Same as '25' except selects boom cetract function.

SOLENOID VALVE: TURRET ROTATION (LEFT) 66900.

Same as '25' except selects turret rotation to the left.

SOLENOID VALVE: BOOM (LIFT) 66900.

Same as '25' except selects boom lift/up functicn.

REV.
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FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KBDF)
ILLUSTRATED . FIG. 9
PARTS CATALOG (continued)] ppcr
30 SOLENOID VALVE: PLATFORM LEVELING (DOWN) 66900.
Same as '25' except selects platform leveling down.
31 SOLENOID VALVE: BOOM (DOWN) 66900.
Same as '25' except selects boom down/descent function.
22 SOLENOID VALVE: PLATFORM LEVELING (UP) 66900.
Same as '25' except selects platform leveling up.
33 SOLENOID VALVE: RISER (UP) 66900.
Same as '25' except selects riser up/lift function.
34 SOLENOID VALVE: RISER (DOWN) . 66900.
Same as '25' except selects riser down/descent function.
PRESS PORT
Pump inlet port., connected to P2 pump.
TANK PORT
Tank return from function or relief valves.
RR PORT

——TUrret rotation to the right supply port.

RL PORT

Turret cotation to the left supply port.
LI PORT

Platform leveling down supply port.
L2 PORT

Platform leveling up supply port.
PB PORT

Power beyond port for cptional functions.
NOTE:

Plug must be installed between PB & RP, for cperation
Optional function valve must be cpen center.

REV.
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ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (4§KBDF)
PARTS CATALOG (continued)

PARTS

SECT. 4
FIG. 9
PAGE 7

PR. PORT
Power beyond ceturn port, return for optional functions.

Gl PORT.
Pressure test port for system relief valve (iteml4).

E PUMP PORT.
Emergency pump inlet/supply port.

EXT. PORT.
Boom extension supply poct.

RET. PORT.
Boom retraction supply gort.

LU PORT
Boom lift supply port.

LD PORT.
Boom down supply port.

RU PORT.
Riser lift/up supply port.

RD PORT
Riser down/descent supply port.

REY.
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,m Mark Industries SECT. 4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KBDE) [ ~"
PARTS CATALOG (continued)] ,.r g
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140294 ASSEMBLY, FUNCTIONAL BOOM VALVE PACKAGE REF
(See Sect. 4, Fig. 1 for NHA)
2 80004-08 .CONNECTOR (RD, RL, RR, RU) 4
3 80004-12 .CONNECTOR (RET) 1
4 80012-12 .ELBOW (PRESS) 1
5 80012-15 .ELBOW (TANK) 1
6 80004-11 .CONNECTOR (EXT) 1
7 80012-03 .ELBOW (Gl) 1
8 51903 .ADAPTER (E PUMP) 1
9 80052-03 .NIPPLE, PIPE 1
10 2527 .COUPLING, QUICK 1
11 845 .CAP, QUICK 1
12 80004-05 .CONNECTOR (L1, L2, LD, LU) 4 g
13 81221 .VALVE PACKAGE, FUNCTIONAL BOOM 1 %
14 67335 ..VALVE, MAIN SYSTEM RELIEF 1 %
15 67336 ..VALVE, TURRET ROTATION LEFT RELIEF 1 %
16 67336 ..VALVE, TURRET ROTATION RIGHT RELIEF 1 §
17 66916 ..VALVE, PLATFORM LEVELING DOWN RELIEF 1
18 66916 ..VALVE, PLATFORM LEVELING UP RELIEF 1
19 66920 ..VALVE, SYSTEM UNLOADING 1
20 67338 ..VALVE, DIFFERENTIAL PRESSURE SENSING 1 ?
21 67224 ..VALVE, PROPORTIONAL CONTROL 1 é
22 67339 ..VALVE, EMERGENCY PUMP INLET CHECK 1 %
;
|
|
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mmm”mm Mark Industries SECT . 4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KBDF)|_ . "
PARTS CATALOG (continued)| ,.c o
UNIT
ITEM |  PART NUMBER DESCRIPTION PER
1234567 ASSY.
23 67339 ..VALVE, PLATFORM LEVELING DOWN CHECK 1
24 67339 .. VALVE, PLATFORM LEVELING UP CHECK 1
25 66900 .. VALVE, BOOM EXTENSION SOLENOID 1
26 66900 .. VALVE, TURRET ROTATION RIGHT SOLENOID 1
27 66900 ..VALVE, BOOM RETRACTION SOLENOID 1
28 66900 .. VALVE, TURRET ROTATION LEFT SOLENOID 1
29 66900 ..VALVE, BOOM LIFT SOLENOID 1
30 66900 ..VALVE, PLATFORM LEVELING DOWN SOLENOID 1
31 1 66900 ..VALVE, BOOM DOWN SOLENOID 1
32 66900 ..VALVE, PLATFORM LEVELING UP SOLENOID 1
33 66900 ..VALVE, RISER UP SOLENOID 1
34 66900 ..VALVE, RISER DOWN SOLENOID 1
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Mark Industries SECT. 4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (4?KB ). FIG. 10
PARTS CATALOG (continued)} pace 2
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Mark Industries SECT. 4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBL,Y (451.(B) FIG. 10
PARTS CATALOG {continued)] ppgp 3
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14. MAIN SYSTEM RELIEF 25. EXTENSION VALVE
16. ROTATION RIGHT RELIEF 26. TURRET ROTATION RIGHT VALVE
15. ROTATION LEFT RELIEF 27. RETRACTION VALVE
17. LEVELING 1 RELIEF 28. TURRET ROTATION LEFT VALVE
18. LEVELING 2 RELIEF 29. LIFT UP VALVE
19. UNLOADING VALVE 30. LEVELING VALVE (DOWN)
20. DIFFERENTIAL SENSING VALVE 31. LIFT DOWN VALVE
21. PROPORTIONAL SOLENOID VALVE 32. LEVELING 2 valve (UP)
22. CHECK VALVE 33. RISER UP VALVE
23. LEVELING 1 CHECK VALVE 34. RISER DOWN VALVE
24. LEVELING 2 CHECK VALVE
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“mmﬁmlvk:rk:nnc“JStrnas FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45 SECT. 4
ILLUSTRATED (43KB) 1¢16. 10

PARTS CATALOG (continued)f pace 4

14 MAIN SYSTEM RELIEF 67335.

Establishes maximum inlet pressure for valve operation. Relief
setting 1is accomplished Dby adjusting Allen head plug inside
cartridge. Relief valve does not affect «circuit unless system
unloading valve (item19) 1is closed.

15 RELIEF VALVE: TURRET ROTATION CROSSPORT (LEFT) 67336.

Establishes maximum outlet pressure to turret rotation orbit motor
for turret rotation to the right. When turret hits rotation stop
on base, relief valve opens up exhausting inlet flow across turret
rotation left solenocid valve to be returned to tank.

16 RELIEF VALVE: TURRET ROTATION CROSSPORT (RIGHT) 67336.

Same as 'l15' above, except relieves rotation right.

17 RELIEF VALVE: PLATFORM LEVELING (DOWN) 66916.

Establishes maximum closed circuit pressure in platform down
mode. When slave cylinder 1is bottomed out and boom 1is lowered,
fluid pressure trapped within the leveling circuit will open the

relief valve and be exhausted back to tank across the platform
leveling down solenoid valve (item30).

18 RELIEF VALVE: PLATFORM LEVELING (UP) 66916.

Same as 'l7' above except relieves platform leveling up.

19 SYSTEM UNLOADING VALVE 66676.

Operates only when directional controller is moved for operation.
In its normally open state it allows inlet flow from the pump to
be exhausted back to tank without creating or generating a load on
the engine, while a function is not being operated.

20 DIFFERENTIAL PRESSURE SENSING VALVE 67338.

Vvalve acts as secondary unloading valve until proportional contrcl
valve is energized by controcl card on controller. Prevents engine
from operating under unnecessary load by permitting unused pump
flow to be directed back to tank without being forced to exhaust
across relief valve (Item1l4) Difference in pressure generated in
sense lines across '21' regulates opening and closing the valve.

nra
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L ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45KB) FIG. 10
PARTS CATALOG (continued)] page 5
21 PROPORTIONAL CONTROL VALVE 67225

22

This valve regulates inlet flow to the function control
valves (items 25 through 34), flow rate is controlled by controller
handle position; ie: as handle is moved further off center, valve
opens further permitting more flow too selected function valve.

CHECK VALVE: EMERGENCY PUMP INLET 67339.

23

Insures that hydraulic fluid delivery from the emergency pump is
dicected to the selected function valve without being affected by
system relief or the unloading valve.

CHECK VALVE: Platform leveling (DOWN) 67339.

24

Allows flow for olatfccm leveling down function to> by pass the
relief vaive (item 17 unhindeced.

CHECK VALVE: PLATFORM LEVELING (UP) 67339.

25

Same as '23' above, except 1installed 1in platform leveling up
circuit.

SOLENOID VALVE: BOOM (Extension) 67220.

26

When operated by function select switch, valve closes connecting
pcopocticnal supply flow (across 2l) to boom extension port.

NOTE: VYValve in 1its normal (unenergized) state 1is connected to
tank return.

SOLENOID VALVE: TURRET ROTATION (RIGHT) 67220.

27

Same as '25' except selects turret ro%-ation to the right.

SOLENOID VALVE: BOOM (RETRACT) 67220.

29

Same as '25' except selects boom retract function.

SOLENOID VALVE: TURRET ROTATION (LEFT) 67220.

Same as '25' except selects turret rotation to the left.

SOLENOID VALVE: BOOM (LIFT) 67220.

Same as '25 except selects boom lift/up function.

RFV
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ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45-KB)
PARTS CATALOG (continued)
30 SOLENOID VALVE: PLATFORM LEVELING (DOWN) 67220.
Same as '25' except selects platform leveling down.
31 SOLENOID VALVE: BOOM (DOWN) 67220.
Same as '25' except selecps boom down/descent function.
32 SOLENOID VALVE: PLATFORM LEVELING (UP) 67220.
Same as ‘23" except selects platform leveling up.
33 SOLENOID VALVE: RISER (UP) 67220.
Same as '25' except selects ciser ups/lift function.
34 SOLENOID VALVE: RISER (DOWN) . 67220.

RR

Same as '25' =xcept selects riser down/descent function.
p

PRESS PORT

Pump 1nlet port, connected to P2 pump.

TANK PORT

Tank return from function or relief valves.

PORT

T TUrfet rotation to the right supply port.

RL PORT

Turret cotation to the left supply porrt.
LI PORT

Platform leveling down supply port.
L2 PORT

Plattorm leveling up supply port.
PB PORT

Power beyond port for cptional functions.
NOTE :

Plug must be 1installed between PB & RP, for operation
Opticnal function valve must be open center.

RFY
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_’Wm Mark Industries SECT.4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (€5KB) FIG. 10
PARTS CATALOG (continued)] page 7
PR. PORT

Power beyond creturn port, return for optional functions.

Gl PORT.
Pressure test port for system relief valve (iteml4).

E PUMP PORT.
Emergency pump inlet/supply port.

EXT. PORT.
Boom extension supply porct.

RET. PORT.
3oo0m reatraction supply coret.

LU PORT
Boom lift supply port.

LD PORT.
Boom down supply port.

RU PORT.
Riser lift/up supply port.

RD PORT
Riser downsdescent zupply port.

REV.
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Mark Industries SECT .4
ILLUSTRATED FUNCTIONAL BOOM VALVE PACKAGE ASSEMBLY (45 KB) FIG. 10
PARTS CATALOG (continued) ,cr o
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140311 ASSEMBLY, FUNCTIONAL BOOM VALVE PACKAGE REF
(See Sect. 4, Fig. 2 for NHA)
2 80004-08 .CONNECTOR (RD, RL, RR, RU) 4
3 80004-12 .CONNECTOR (RET) 1
4 80012-12 .ELBOW (PRESS) 1
5 80012-16 .ELBOW (TANK) 1
6 80004-11 .CONNECTOR (EXT) 1
7 80012-03 .ELBOW (G1) 1
8 51903 .ADAPTER (E PUMP) 1
9 80052-03 .NIPPLE, PIPE 1
10 2527 .COUPLING, QUICK 1
11 845 .CAP, QUICK 1 ‘
12 80004-05 .CONNECTOR (L1, L2, LD, LU) 4 §
13 81213 .VALVE PACKAGE, FUNCTIONAL BOOM 1 I
14 67335 ..VALVE, MAIN SYSTEM RELIEF 1
15 67336 ..VALVE, TURRET ROTATION LEFT RELIEF 1
16 67336 ..VALVE, TURRET ROTATION RIGHT RELIEF 1 :
17 66916 ..VALVE, PLATFORM LEVELING DOWN RELIEF 1 g
18 66916 ﬁ ..VALVE, PLATFORM LEVELING UP RELIEF 1 E
19 67337 5 ..VALVE, SYSTEM UNLOADING 1 ;
20 67338 ..VALVE, DIFFERENTIAL PRESSURE SENSING 1 %
21 67225 ..VALVE, PROPORTIONAL CONTROL 1 %
22 67339 ..VALVE, EMERGENCY PUMP INLET CHECK 1 g
|
!
REV. - ITEM NOT ILLUSTRATED
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m Mark Industries SECT. 4
ILLUSTRATED EMERGENCY PUMP ASSEMBLY FIG. 11
PARTS CATALOG PAGE 1
~——1
4
2
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140582 ASSEMBLY, EMERGENCY PUMP REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 81215 .PUMP, EMERGENCY 1
3 80001-04 .CONNECTOR 1
4 80008-04 .ELBOW 1

REY.

- ITEM NOT ILLUSTRATED
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Mark Industries SECT. 4
TLLUSTRATED UPPER RIGHT RISER ARM ASSEMBLY FIG. 12
PARTS CATALOG PAGE 1
%
2 I ™~
&)
4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140215 ASSEMBLY, UPPER RIGHT RISER ARM REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 1401921 .WELDMENT, RISER ARM UPPER RIGHT 1
3 140385 .BUSHING, RISER 1
4q 140386 -BUSHING COLUMN 1

REY.

- ITEM NOT ILLUSTRATED
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Mark Industries SECT.4
TLLUSTRATED UPPER LEFT RISER ARM ASSEMBLY FIG. 13
PARTS CATALOG PAGE 1
2 <///////p22i\\\
4
7
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140209 ASSEMBLY, UPPER LEFT RISER ARM REF
(See Sect. 4, Fig. 1 or 2 for NHA)
2 140192 .WELDMENT, RISER ARM UPPER RIGHT 1
3 140385 .BUSHING, RISER 1
4 140386 .BUSHING, COLUMN 1

REY.

- ITEM NOT ILLUSTRATED
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ENGINE AND PUMP ASSEMBLY (45 KBDF)

ILLUSTRATED

Mark Industries

i

PARTS CATALOG
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LLUSTRATED ENGINE AND PUMP ASSEMBLY (45 KBDF) FIG. 15
PARTS CATALOG (continued)] ppage 2
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Mark Industries SECT. 4
ILLUSTRATED ENGINE AND PUMP ASSEMBLY (45 KBDF) . IF16. 15
PARTS CATALOG {continued), ek 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140064 ASSEMBLY, ENGINE/PUMP REF
(See Sect. 4, Fig. 1 for NHA)
2 21049 .ASSEMBLY, ENGINE 1
(See Vendor Chap. for more Information)
3 . .ELEMENT, AIR CLEANER 1
4 - .ELEMENT, OIL FILTER 1
5 81115 .ASSEMBLY, DOUBLE GEAR PUMP 1
-5A 66869 . -SEAL KIT 1
6 65950 -SCREW, CAP (attaching part) 2
7 81197 .TUBE, ELBOW 1
8 140507 .ELBOW (PUMP I) 1
9 80001-04 .CONNECTOR, MALE 2
10 80062-03 -SLEEVE 2 é
11 80060-04 .NUT (attaching part) 2 %
12 27329 .TUBE, RD 1 ;
13 80008-04 -.ELBOW, MALE 1 E
14 20356 .VALVE, SHUTTLE 1 )
15 80022-04 .ELBOW, MALE PIPE 1
16 140508 .ELBOW (PUMP II) 1
17 140241 .ADAPTER, PUMP 1
18 60354 -SCREW, CAP (attaching part) 8
19 63319 -WASHER, LOCK (attaching part) 8 g
20 140242 -.COUPLING 1 ?
21 65949 -SCREW, CAP (attaching part) 8 |
22 140320 -WELDMENT, L.H. FRONT ENGINE MOUNT 1 :
23 65976 -SCREW, CAP (attaching part) 4 ;
24 63327 -WASHER, LOCK (attaching part) 4 é
REV. - ITEM NOT ILLUSTRATE&
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ILLUSTRATED ENGINE AND PUMP ASSEMBLY (45 KBDF) FIG. 15
PARTS CATALOG (continued), .0 «
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
25 65858 .MOUNT, FRONT MOTOR 1
26 63326 .WASHER, LOCK (attaching part) 1
27 60719 .NUT, HEX (attaching part) 1
28 140319 -WELDMENT, L.H. REAR ENGINE MOUNT 1
29 63442 .WASHER, LOCK (attaching part) 2 ;
30 65357 .NUT, HEX (attaching part) 2 §
31 140578 .ASSEMBLY, SHIFT CYLINGER 1 ;
(See Sect. 4, Fig. 16 for Details) %
32 65858 -MOUNT, FRONT MOTOR 1 "
33 63326 .WASHER, LOCK (attaching part) 1
34 60719 .NUT, HEX (attaching part) 1
35 20844 .ASSEMBLY, THREE WAY SOL. VALVE 1 é
36 60340 . .SCREW, CAP (attaching part) 2 §
37 63301 .WASHER, LOCK {attaching part) 2
38 63701 . .NUT, HEX (attaching part) 2 é
39 80012-05 P .ELBOW, STRAIGHT 2
40 80004-05 E .CONNECTOR, STRAIGHT 1
41 140318 ! .WELDMENT, R.H. REAR ENGINE MOUNT 1
42 63442 i .WASHER, LOCK (attaching part) g 2
43 65357 é .NUT, HEX (attaching part) i 2
44 § .REGULATOR ; 1
45 60342 g _SCREW, CAP (attaching part) 2
46 63401 | .WASHER, FLAT (attaching part) 2
47 63301 E .WASHER, LOCK (attaching part) 2
48 63701 : .NUT, HEX (attaching part) ; 2
49 65858 i .MOUNT, FRONT MOTOR 1 g

REV. - ITEM NOT ILLUSTRATEY
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Mark Industries SECT.4
ILLUSTRATED ENGINE AND PUMP ASSEMBLY (45 KBDF) F16. 15
PARTS CATALOG (continued)) , cr 6
ITEM PART NUMBER DESCRIPTION qﬁﬁg
1234567 ASSY.
50 63326 .WASHER, LOCK (attaching part) 1
51 60719 .NUT, HEX (attaching part) 1
52 140556 -WELDMENT, R.H. FRONT ENGINE MOUNT 1 |
53 65976 .SCREW, CAP (attaching part) 4 :
54 63327 .WASHER, LOCK (attaching part) 4 :
55 70209 .SOLENOID, STARTER 1 ;
56 60342 .SCREW, CAP (attaching part) 2
57 63401 .WASHER, FLAT (attaching part) 2 %
58 63301 .WASHER, LOCK (attaching part) 2 ;
59 63701 .NUT, HEX (attaching part) 2 é
60 65858 -MOUNT, FRONT MOTOR 1 E
61 63326 é .WASHER, LOCK (attaching part) 1 §
62 60719 | .NUT, HEX (attaching part) 1 E
%
? g ‘
: :
REV. - ITEM NOT ILLUSTRATET
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_WWWW Mark Industries SECT 4
ILLUSTRATED SHIFT CYLINDER ASSEMBLY (45 KBDF) FIG. 16
PARTS CATALOG PAGE 1
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A UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140578 ASSEMBLY, SHIFT CYLINDER REF
(See Sect. 4, Fig. 15 for NHA)
2 20789 .CLEVIS 1
3 60901 .NUT, JAM 1
4 64106 " .PIN, CLEVIS 2
5 64317 .PIN, COTTER 2
6 23650 . .PLUG, MODIFIED STRAIGHT THREAD 1
7 80012-03 .ELBOW, STRAIGHT THREAD 1
8 20712 .CYLINDER, SHIFT 1
-9 66793 . .SEAL KIT 1
g
‘
! ]

REY. - ITEM NOT ILLUSTRATED
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PARTS CATALOG PAGE 1

DRAWINGS NOT AVAILABLE THIS REVISION
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Mark Industries SECT.4
ILLUSTRATED BATTERY CHARGER ASSEMBLY (45 KB) F1G. 18
PARTS CATALOG (continued)j,,.r 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140615 ASSEMBLY, BATTERY CHARGER REF
(See Sect. 4, Fig. 2 for NHA)
2 70255 .TERMINAL 2
3 140559 .PLATE, BATTERY CHARGER MOUNTING 1
4 62401 .SCREW, CAP (attaching part) 4
5 60711 .NUT, HEX (attaching part) 4
-6 70370 .CHARGER, BATTERY 1
7 . .BASE 1
8 . .COVER 1
9 67174 . .ASSEMBLY, TRANSFORMER 1
10 . . MOUNT 2
11 ..SCREW (attaching part) 4
12 ..NUT, HEX (attaching part) 4 ?
13 66750 . .CAPACITOR 1 %
14 . .SCREW (attaching part) 2 %
15 ..NUT, HEX (attaching part) 2 E
16 67173 --.KIT, ELECTRONIC TIMER 1 %
17 ..SCREW (attaching part) 3
18 66730 . .ASSEMBLY, HEATSINK (with diodes) 1 -
19 z ..SCREW (attaching part) 2
20 66726 . .ASSEMBLY, FUSE 1
21 .-SCREW (attaching part) 2 %
22 66747 . .AMMETER 1 %
23 66734 ..ASSEMBLY, D.C. RECEPTACLE 1 %
-24 67175 ..SET, D.C. CORD (No Plug) 1
|
5

REV.

- TTFM NOT T11UBSTRATF:
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PARTS

Mark Industries SECT.4
ILLUSTRATED 14 INCH FAN ASSEMBLY (45 KBDF) FIG. 19
PARTS CATALOG PAGE 1
3
4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 65693 ASSEMBLY, 14 INCH FAN REF
(See Sect. 4, Fig.l for NHA)
2 67322 .FAN, 14 INCH 1
3 67323 .MOTOR, 12 VOLT 1
4 .SCREW, CAP (attaching part) 4
5 .NUT (attaching part) 4
6 67324 .GUARD, FAN 1
7 67321 .KIT, MOUNTING 1
8 67320 .ASSEMBLY, TEMPERATURE CONTROL 1
REV. - TTFM NOT TLLUSTRATEL
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ILLUSTRATED HYDRAULIC MOTOR ASSEMBLY FIG. 20
PARTS CATALOG PAGE 1

‘.——-\
2 NC
( 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 81187 ASSEMBLY, HYDRAULIC MOTOR REF
(See Sect. 4, Fig. 5 for NHA)
-2 67354 .LINK, DRIVE 1
3 67353 .SHAFT, COUPLING 1
-4 67355 .KIT, SEAL 1
5 .KEY 1

REY. - ITEM NOT ILLUSTRATED
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_Hmmm Mark Industries SECT. 4
ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF ) FIG. 21
PARTS CATALOG PAGE 1

REV.
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DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF) FIG. 21

ILLUSTRATED
PARTS CATALOG (continued)] page 2
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PARTS

DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF) i?gT;z
(continued) PAGE 3
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RELIEF VALVE: DRIVE FUNCTION
RELIEF VALVE: STEERING FUNCTION
PRIORITY FLOW REGULATOR: STEERING
DIFFERENTIAL PRESSURE SENSING VALVE
PROPORTIONAL CONTROL VALVE: DRIVE
SOLENOID VALVE: REVERSE DRIVE
SOLENOID VALVE: FORWARD DRIVE
SHUTTLE VALVE: BRAKE (NOT USED)
SYSTEM UNLOADING/DUMP VALVE
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P/N 67926
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P/N 67334
P/N 67345
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P/N 66920
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PARTS

SECT.4

ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF) FIG. 21

PARTS CATALOG (continuedl] pagE 4
10 STEERING DIRECTIONAL CONTROL VALVE P/N 67223.

Provides directional control of steering cylinder for left or
right turn by supplying flow to Sl oc S2 (steering cylinder
ports) depending upon which coil i1s energized.

11 RELIEF VALVE: DRIVE FUNCTION P/N 67342.
Establishes maximum pressure for drive operation drive relief
does not affect circuit coperation unless system unloading/dump
valve 1s closed, proportional control valve 1s open to inlet
flow and flow through drive circuit stalls out.

12 RELIEF VALVE: STEERING FUNCTION : P/N 67926
Establlshes maximum pressure oL steering circult.Inlet flow in
excess of relief wvalve setting is recombined with secondary
inlet flow for other functions or returned to tank 1if
proportional control valve is not operated.

13 PRIORITY FLOW REGULATOR: STEERING P/N 67343
Insures that a guaranteed amount of f[Jow is supplied for
steering operation and 1is not affected by demands for other
operations.

14 DIFFERENTIAL PRESSURE SENSING VALVE P/N 67334
valve acts as system unloading valve until proportional
control valve 13 energized, allows steering circuit return
flow to be exhausted back to tank.

15 PROPORTIONAL CONTROL VALVE: DRIVE P/N 67345
This valve regulates inlet flow to the drive circuit, the flow
rate across the valve is controlled by the position of the
controller; ie; as the handle is moved further off center, the
valve opens further permitting greater flow to the selected
directional valve.

16 SOLENOID VALVE: REVERSE DRIVE P/N 67221

When operated by micro-switch on controller, valve shifts
connecting 1inlet flow across proportional control valve to
high/low (series/parallel) speed control wvalve (P/N 81220)

REY.
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ILLUSTRATED
PARTS CATALOG

DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF)
(continued)

PARTS

SECT.4
FIG. 21
PAGE 5

17 SOLENOID VALVE: FORWARD DRIVE P/N 67221
Same as 'l6' except selects forward direction of travel.
18 SYSTEM UNLOADING/DUMP VALVE P/N 66920

This valve is operated by micro-switch on controller, when
closed it will insure that pump flow is delivered to the
selected function. When not operated it allows pump flow to
be exhausted back to tank without being affected.

REV.
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PARTS

W Mark Industries SECT. 4
ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KBDF) FlG. 21
PARTS CATALOG (continued)}, o o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140292 ASSEMBLY, DRIVE/STEER VALVE PACKAGE REF
(See Sect. 4, Fig. 1 for NHA)
2 80004-18 .CONNECTOR, STRAIGHT THREAD (TANK) 1
3 80004-15 -.CONNECTOR, STRAIGHT THREAD 3
(PRESS, D1, D2)
4 80012-03 .ELBOW, STRAIGHT THREAD (Sl1l, S2) 2
5 51903 .ADAPTER, FEMALE PIPE 1
6 80022-03 .ELBOW, MALE PIPE 1
7 2527 .COUPLING, QUICK DISCONNECT 1
8 845 .CAP, QUICK DISCONNECT 1
9 81219 .PACKAGE, PROPORTIONAL DRIVE/STEER VALVE 1
10 67341 ..VALVE, STEERING DIRECTIONAL CONTROL 1
11 67342 ..VALVE, DRIVE FUNCTION RELIEF 1
12 67926 ..VALVE, STEERING FUNCTION RELIEF 1
13 67343 . .REGULATOR, STEERING PRIORITY FLOW 1
14 67344 ..VALVE, DIFFERENTIAL PRESSURE SENSING 1
15 67224 ..VALVE, DRIVE PROPORTIONAL CONTROL 1 1
16 67346 ..VALVE, REVERSE DRIVE SOLENOID 1 §
;
17 67346 ..VALVE, FORWARD DRIVE SOLENOQID 1 g
18 66920 ..VALVE, SYSTEM UNLOADING/DUMP 1 %
i
5
é_
|
i

REV.

- ITEM NOT ILLUSTRATET
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ILLUSTRATED
PARTS CATALOG

DRIVE/STEER VALVE PACKAGE ASSEMBLY (45 KB)

PARTS

SECT.4
FIG. 22
PAGE 1
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_ IWW Mark Industries SECT .4
ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KB) FIG. 22
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45 KB
ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY ( ') FIG. 22
PARTS CATALOG (continued)| pagE 3
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c4 C3 c2 Cl

(11) STEERING D.C.V (17) REVERSE VALVE
(12) DRIVE RELIEF (18) FORWARD VALVE
(13) STEERING RELIEF (LEFT & RIGHT) (19) BRAKE SHUTTLE
(14) STEERING FLOW RECULATOR (24) UNLOADING VALVE
(15) DIFFERENTIAL SENSING VALVE (21) PLOW DIVIDER
(16) DRIVE PROPORTIONAL VALVE (20) ORIFICE PLUG

(22) SERIES PARALLEL

LOW SPEED FORWARD (PARALLEL) C4 & C2 (23) SERIES PARALLEL
LOW SPEED REVERSE (PARALLEL) C3 & Cl

HIGH SPEED FORWARD( SERIES ) C3 & C4(BLOCKED)

HIGH SPEED REVERSE( SERIES ) Cl & C2(BLOCKED)

REY.
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PARTS

Mark Industries 45KB) SECT.4
ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY ( KB- FIG. 22
PARTS CATALOG (continued)] pacE 4

11 STEERING DIRECTIONAL CONTROL P/N 67341

Provides directional control of steering cylinder for right or
left turn by supplying flow to S1 or S2 cylinder ports
depending upon which coil is energized.

%2 RELIEF VALVE: DRIVE FUNCTION P/N 67335.
Establishes maximum pressure for drive operation. Drive relief
valve does not affect circuit operation unless system unloading
dump valve 1is closed, proportional control valve is open to
inlet flow and flow through drive circuit stalls out.

13 RELIEF VALVE: STEERING FUNCTION P/N ©67926.
Establishes maximum pressure of steering circuit. Inlet flow in
excess of relief valve setting is recombined with secondary
inlet flow, for other functions or returned to tank if
proportional control valve (item F) is not eneryized.

14 PRIQORITY FLOW RECULATOR: STEERING P/N 673430r 66229
Insures that a guaranteed amount of flow 1is supplied for
steering operaticn and is not affected by demands for other
operations.

15 DIFFERENTIAL PRESSURE SENSING VALVE P/N 67344
Valve acts as system unlocading valve until proportional control
valve 1s energized, allows steering circuit return flow to be
exhausted back tc tank.

16 PROPORTIONAL CONTROL VALVE: DRIVE P/N 67224
This valve regulates inlet flow to the drive function selector
valves (G & H), the flow rate across the valve is controlled by
the position of the controller handle; 1ie: as the handle is
moved further off center, the valve opens further permitting
greater flow to the selected function valve.

17 SOLENOID VALVE: REVERSE DRIVE P/N 67220

When operated by micro-switch on controller, wvalve shifts
connecting inlet flow across proportional control valve (Item F) to drive
function supply ports (C4 and €2 in low speed/C2 in hnigh
speed.)

REY.



_mmm Mark Industries SECT.4

ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45KB? FIG. 22
PARTS CATALOG (continued)f ppgr 5
18 SOLENOID VALVE: FORWARD DRIVE P/N 67220

Same as "G" except selects forward direction of travel(C3 and
Cl in low speed/Cl in high speed)

19 BRAKE SHUTTLE VALVE.67240

Pressure signal from drive direction select solenocid valves (G
& H) 1is directed out to brake release port and to spring
chamber of differential pressure sensing valve (Item E) this
forces the wvalve closed ihcreasing inlet flow to the drive
proportional contreol valve (Item F).

20 CRIFICE PLUG P/N 67349
Provides for relief ¢f o1l flow across flow divider combiner
(Item L) when drive wheel motor 1is cramped in tight turn,
prevents tire from scuffing while turning.

21 FLOW DIVIDER COMBINER P/N 67219

This valve regulates supply flew to the drive motors insuring
that inlet or return flow is divided or combined equally and
thus 1insuring that maximum torgue can be generated at each
drive wheel irregardless of the driving surface.

22 23 SOLENOID VALVE: (HIGH/LOW SPEED) SERIES PARALLEL P/N 67220

These valves operate simultaneously to connect the drive motors
in a series circuit for high travel speed. In the forward
direction Cl is the supply port, crosses the motor, returns at C2
to supply the second motor down stream through C3 and then
returns across the motor to C4 and subsequently back to tank.
This flow is reversed when drive is reversed. In a parallel cir-
cuit (forward direction of travel) supply ports Cl and C3
provide flow to both motors simultaneocusly ports C2 and C4 are
ceturn to tank. This flow is reversed when reverse low speed
drive 1s selected

24 SYSTEM UNLOADING/DUMP VALVE.66676

This valve is operated by the micro-switch on the controller
handle, when closed it insures full pump flow is delivered to
the selected function. When not operated it allows pump flow
to be exhausted back to tank without being affected by the
system relief valve.

REY.
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_ﬁﬂ Mark Industries SECT .4
”M' ILLUSTRATED DRIVE/STEER VALVE PACKAGE ASSEMBLY (45 KB) FIG. 22
PARTS CATALOG (continued)| .- o
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140310 ASSEMBLY, DRIVE/STEER VALVE PACKAGE REF
(See Sect. 4, Fig. 2 for NHA)
2 80004-03 .CONNECTOR, STRAIGHT THREAD 1
(TANK)
3 80004-11 .CONNECTOR, STRAIGHT THREAD 5
(cl1, c2, C3, C4 & PRESS)
4 80012-03 .ELBOW, STRIAGHT THREAD 2
(sl, s2)
5 80004-03 .CONNECTOR, STRAIGHT THREAD 1
(BRAKE)
6 51903 .ADAPTER, FEMALE PIPE 1
7 80052-03 .NIPPLE, PIPE 1
8 2527 .COUPLING, QUICK DISCONNECT 1
9 845 .CAP, QUICK DISCONNECT 1
10 81212 .PACKAGE, PROPORTIONAL DRIVE/STEER 1
VALVE :
11 67341 ..VALVE, STEERING DIRECTIONAL CONTROL 1 E
12 67335 ..VALVE, DRIVE FUNCTION RELIEF 1 g
13 67926 [ ..VALVE, STEERING FUNCTION RELIEF 1 §
: ;
14 67343 66229 | ..REGULATOR, STEERING PRIORITY FLOW 1
15 67344 E ..VALVE, DIFFERENTIAL PRESSURE SENSING i1
16 67224 f ..VALVE, DRIVE PROPORTIONAL CONTROL 1
17 67220 E ..VALVE, REVERSE DRIVE SOLENOID 1
j :
18 67220 ! _.VALVE, FORWARD DRIVE SOLENOID 1
f
19 67240 . ..VALVE, BRAKE SHUTTLE 1
20 67349 ..PLUG, ORIFICE 1 g
21 67219 . .COMBINER, FLOW DIVIDER 1 ?
22 67220 ! ..VALVE, HIGH/LOW SPEED SOLENOID 1
23 67346 ..VALVE, HIGH/LOW SPEED SOLENOID 1 i
24 66676 ..VALVE, SYSTEM UNLOADING/DUMP 1

REV. - ITEM NOT ILLUSTRATE'
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ILLUSTRATED

BOOM ASSEMBLIES

PARTS CATALOG

‘PARTS

SECT.

/

THIS SECTION
FIGURE
FIGURE
FIGURE
FIGURE

B W N =Wn

IS ILLUSTRATED AS:

FINAL BOOM ASSEMBLY

INNER BOOM SUB-ASSEMBLY
EXTENSION CYLINDER ASSEMBLY
SLAVE CYLINDER SUB-ASSEMBLY

REV.
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_ MW} Mark Industries SECT.5
ILLUSTRATED FINAL BOOM ASSEMBLY FIG. 1
PARTS CATALOG PAGE 1
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PARTS

W Mark Industries

ILLUSTRATED
PARTS CATALOG

FINAL BOOM ASSEMBLY

SECT.5
FIG. 1

(continued) PAGE'2
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. ﬂmm Mark Industries SECT. 5

ILLUSTRATED FINAL BOOM ASSEMBLY . FIG. 1
(continued)

! ref

PARTS CATALOG PAGE 3
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_ WW Mark Industries cect s
ILLUSTRATED FINAL BOOM ASSEMBLY FIG. 1
PARTS CATALOG (continued) .o 4
ITEM PART NUMBER DESCRIPTION Hﬂﬁg
1234567 ASSY.
-1 140122 ASSEMBLY, FINAL BOOM REF
(See Sect. 2, Fig. 1 or 2 for NHA)
2 140120 .SUB-ASSEMBLY, INNER BOOM 1
(See Sect. 5, Fig. 2 for Details)
3 140029 -MACHINING, OUTER BOOM 1
4 140121 . .BUSHING 2
5 140429 .PIN, EXTENSION CYLINDER CAP END 1l
6 62234 .SCREW, SET 1
7 140405 .PAD, TOP WEAR ]
8 27259 .STRIP 1
9 140406 .PLATE, TOP COVER 1
10 60338 .SCREW, CAP (attaching part) 4
11 63302 .WASHER, LOCK (attaching part) 4
12 62210 .SCREW, SET 2
13 60901 .NUT, JAM 2
14 140396 .PAD, BOTTOM/OUTER BOOM WEAR 1
15 61821 .SCREW, CAP (attaching part) 4 i
16 63319 .WASHER, LOCK (attaching part) 4 |
17 60703 .NUT, HEX (attaching part) 4 §
18 140403 .PAD, SIDE WEAR 2 ;
19 27258 .STRIP 2 é
20 140402 .PLATE, SIDE COVER 2 z
21 60338 .SCREW, CAP (attaching part) 8 é
22 63302 .WASHER, LOCK (attaching part) 8 %
23 62210 .SCREW, SET 4 g
|
g
|
RFV - TTEM NNT TI|HQTQATE€
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_m‘"”m Mark Industries SECT. 5
ILLUSTRATED FINAL BOOM ASSEMBLY FIG. 1
PARTS CATALOG (continued)ppce s
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
24 60901 .NUT, JAM 4
25 140399 -WELDMENT, POWER TRACK BRACKET 1
26 60367 -.SCREW, CAP (attaching part) 4
27 63302 -WASHER, LOCK (attaching part) 4
28 140347 -.SUPPORT, POWER TRACK 1
29 60429 .SCREW, CAP (attaching part) 3
30 63429 .WASHER, FLAT (attaching part) 3
31 61322 -.NUT, LOCK (attaching part) 3
32 65867 .CLAMP 4
33 60353 .SCREW, CAP (attaching part) 3
34 63433 .WASHER, FLAT (attaching part) 3
35 61227 .NUT, LOCK (attaching part) 3
36 23874 -BRACKET, MOVEABLE 1l :
37 60353 -.SCREW, CAP 2 g
38 63433 .WASHER, FLAT 2 §
39 61227 .NUT, LOCK 2 é
40 23824 ..TRACK, POWER (45 Links) 1 é
41 23875 -.BRACKET, STATIONARY 1 E
42 60422 .SCREW, CAP (attaching part) 2 :
43 63433 .WASHER, FLAT (attaching part) 2
44 140201 .GUIDE, POWER TRACK 1 ;
45 61729 -SCREW, MACHINE (attaching part) 4 i
46 63313 -WASHER, LOCK (attaching part) 4
47 20802 .CABLE, CONDUCTOR (65 Ft.) 1
48 2568-35 .HOSE 2 :
RFV - TTEM MmNT T||HCTnATE§
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TLLUSTRATED INNER BOOM SUB-ASSEMBLY FIG. 2
PARTS CATALOG (continued)] pace »
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(m Mark Industries SECT. 5
ILLUSTRATED INNER BOOM SUB-ASSEMBLY FIG. 2
ti d ’
PARTS CATALOG (continued)], v 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140120 SUB-ASSEMBLY, INNER BOOM REF
(See Sect. 5, Fig. 1 for NHA)
2 140124 .MACHINING, INNER BOOM 1
3 140055 .ASSEMBLY, EXTENSION CYLINDER 1
(See Sect. 5, Fig. 3 for Details)
4 140398 .PAD, INNER BOOM TOP WEAR 1
5 61829 .SCREW, CAP {attaching part) 4
6 140395 .PAD, EXTENSION CYLINDER WEAR 2
7 140397 .PAD, INNER BOOM BOTTOM WEAR 1
8 61824 .SCREW, CAP (attaching part) 4
9 63403 -WASHER, FLAT 4
10 61318 .NUT, LOCK (attaching part) 4
11 140424 .PIN, ROD END EXTENSION CYLINDER 1 §
12 62234 .SCREW, SET 1
13 140058 -.SUB-ASSEMBLY, SLAVE CYLINDER 1
(See Sect. 5, Fig. 4 for Details)
14 140415 .PIN, CAP END SLAVE CYLINDER 1 ¢
15 62201 .SCREW, SET 1
é
i
|
!
_§,
—
RFV - TTFM NOT TITISTRATFD
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_W““‘”m Mark Industries SECT . 5
; ILLUSTRATED EXTENSION CYLINDER ASSEMBLY FIG. 3
PARTS CATALOG (continued) , oo
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140055 ASSEMBLY, EXTENSION CYLINDER REF
(See Sect. 5, Fig. 2 for NHA)
2 81205 .VALVE, HOLDING 1
-2A 67394 ..KIT, SEAL 1
3 60319 .SCREW, CAP (attaching part) 3
4 63301 .WASHER, LOCK (attaching part) 3
5 80004-11 .CONNECTOR, STRAIGHT THREAD 2
-6 140054 .CYLINDER, EXTENSION 1
7 67182 . .BARREL 1
8 67183 . .ROD 1
9 67184 . .PISTON 1
10 67185 . .HEAD Lo
-11 67186 ..KIT, SEAL 1 i
12 ...WIPER, ROD 1
13 ...SEAL, ROD 1
14 ...0-RING, HEAD 1 ?
15 ...RING, BACK-UP 1 %
16 ...0-RING, ROD 1 %
17 ' ..RING, PISTON WEAR 2 i
18 . ..RING, SHAMBAN GLYD 1 %
19 ..0O-RING AND BACK-UP, SHAMBAN 1 %
20 ..NUT, JAM 1 é
21 67180 . .BUSHING, D.U. 4 2
|
:
|

RFV - ITEM NOT ILLUSTRATEEL
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mMmk Industries EQEIS 5
ILLUSTRATED SLAVE CYLINDER SUB-ASSEMBLY FIG. 4
PARTS CATALOG (continued)l .0
ITEM PART NUMBER DESCRIPTION Hﬂﬁg
1234567 ASSY.
-1 140058 SUB-ASSEMBLY, SLAVE CYLINDER REF
(See Sect. 5, Fig. 2 for NHAa)
2 81205 .VALVE, HOLDING 1
-2A 67394 ..KIT, SEAL 1
3 60319 .SCREW, CAP (attaching part) 3
4 63301 .WASHER, LOCK (attaching part) 3
5 80004-03 .CONNECTOR, STRAIGHT THREAD 2
6 140057 .CYLINDER, SLAVE 1
7 67187 . .BARREL 1
8 67188 . .ROD 1
9 67189 . .PISTON 1
10 67190 . .HEAD 1
-11 67130 ..KIT, SEAL 1
12 ...WIPER, ROD 1
13 ...SEAL, ROD 1 %
14 ...0-RING, HEAD 1 %
15 ...RING, BACK-UP 1 %
16 ...0-RING, ROD 1 é
17 ..RING, PISTON WEAR 2 f
18 ..RING, SHAMBAN GLYD 1 %
19 ..O-RING, AND BACK-UP, SHAMBAN 1 %
20 ..NUT, JaM 1 é
21 67191 . .BUSHING, D.U. 4 %
|
g
REV. - ITEM NOT ILLUSTRATEﬂ
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BATTERY CHARGER ASSEMBLY (45 KB)
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SECT.4
FIG. 18
PAGE 1




< 3 ‘ PARTS
_Wm Mark Industries | SECT.
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THIS SECTION 6 IS ILLUSTRATED AS:

| FIGURE 1 PLATFORM ASSEMBLY (45KBDF)

FIGURE 2 PLATFORM ASSEMBLY (45KB)

FIGURE 3A AERIAL CONTROL BOX ASSEMBLY (45KBDF) (BEF. MAR. '88)
FIGURE 3B AERIAL CONTROL BOX ASSEMBLY (45KBDF) (AFT. MAR. '88)
FIGURE 4A AERIAL CONTROL BOX‘ASSEMBLY (45KB) (BEF. MAR. '88)
FIGURE 4B AERIAL CONTROL BOX ASSEMBLY (45KB’ (AFT. MAR. '88)
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_ [mﬂm”muw Mark Industries SECT. 6
' ILLUSTRATED PLATFORM ASSEMBLY (45 KBDF) FIG. 1
PARTS CATALOG (continued)], oo 5
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140164 ASSEMBLY, PLATFORM REF
(See Sect. 2, Fig. 1 for NHA)
2 140084 .WELDMENT, PLATFORM 1
3 140243 .ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 6, Fig. 3A for BEF. MAR. 88
Details)(See Sect. 6, Fig. 3B for AFT.
MAR. 88 Details)
4 62607 -.SCREW, MACHINE (attaching part) 4
5 63413 -WASHER, FLAT (attaching part) 4
6 27409 .TUBE, ROUND (attaching part) 4
7 61247 .NUT, LOCK (attaching part) 4
8 65343 .TY-RAP 4
9 140075 -.ROTATOR, ACTUATOR 1
10 60549 .SCREW, CAP (attaching part) 4
11 63419 .WASHER, FLAT (attaching part) 4
12 61305 .NUT, HEX (attaching part) 4
13 23846 .COVER, FOOT SWITCH 1
14 92202 .SWITCH, FOOT 1
15 23753 .PLATE, DEADMAN SWITCH BACKING 1 %
16 62714 .SCREW, MACHINE (attaching part) 2
17 63413 .WASHER, FLAT (attaching part) 2
18 61247 -NUT, LOCK (attaching part) 2
;
i
i
H
H
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HW Mark Industries SECT. 6
ILLUSTRATED PLATFORM ASSEMBLY (45 KB) FIG. 2
PARTS CATALOG (continued)lppgr 3
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140306 ASSEMBLY, PLATFORM REF
(See Sect. 2, Fig. 2 for NHA)
2 140084 .WELDMENT, PLATFORM 1
3 140307 .ASSEMBLY, AERIAL CONTROL BOX 1
(See Sect. 6, Fig. 4A for BEF. MAR. 88
Details)(See Sect. 6, Fig. 4B for AFT.
MAR. 88 Details)
4 62607 .SCREW, MACHINE (attaching part) 4
5 63413 -WASHER, FLAT (attaching part) 4
6 27409 .TUBE, ROUND (attaching part) 4
7 61247 .NUT, LOCK (attaching part) 4
8 65343 .TY-RAP 4
9 140075 .ROTATOR, ACTUATOR 1
§
10 60549 -.SCREW, CAP (attaching part) 4
¢
11 63419 .WASHER, FLAT (attaching part) 4
12 61305 .NUT, HEX (attaching part) 4
‘
13 23846 -COVER, FOOT SWITCH 1
14 182705 -SWITCH, FOOT I
15 23753 .PLATE, DEADMAN SWITCH BACKING 1
16 62714 .SCREW, MACHINE (attaching part) : 2
17 63413 .WASHER, FLAT (attaching part) P2
18 61247 .NUT, LOCK (attaching part) 2
i
§
H
i
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PARTS CATALOG (continued) p,cE 3
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AERIAL CONTROL BOX ASSEMBLY (45 KBDF) SECT.6
LOG PAGE 4
ITEM PART NUMBER DESCRIPTION Hﬂﬁg
1234567 ASSY.
-1 140243 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 6, Fig. 1 for NHA)
2 140315 .MACHINING, AERIAL CONTROL BOX 1
3 70372 .SWITCH, PUSH BUTTON 5
4 70373 .BOOT, PUSH BUTTON 5
5 70195 .LIGHT, INDICATOR 2
6 20805 .ALARM, BUZZER 1
7 4017 .SWITCH, TOGGLE 1
8 70304 .SWITCH, TOGGLE 2
9 20481 .SWITCH, TOGGLE 1
10 4019 .SWITCH 1
11 70383 .SWITCH, LEVELING 1
12 20884 .GUARD, SWITCH 5 ;
13 70303 .GUARD, SWITCH 1 2
14 140579 .DECAL, UPPER CONTROL 1 %
15 140550 .DECAL, AERIAL CONTROL SWITCH 1 %
16 16215 .RELIEF, STRAIN 1 §
17 16105 é .NUT, LOCK 1
18 2806 2 .RELIEF, STRAIN 1
19 2808 ‘ .NUT, LOCK I
20 902 .PLATE, COVER 1
21 771 .PLUG 1 §
22 4027 .BLOCK, TERMINAL 40 %
i
!
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Mark Industries AERIAL CONTROL BOX ASSEMBLY (45 KBDF) SECT.6
ILLUSTRATED (BEF. MAR. 88) FIG. 3a
PARTS CATALOG (continuedlppgp 5
ITEM PART NUMBER DESCRIPTION qﬁig
1234567 ASSY.
23 117-A .END, TERMINAL BLOCK 2
24 62612 -SCREW, CAP (attaching part) 6
25 63312 .WASHER, LOCK (attaching part) 6
26 61502 .NUT, HEX (attaching part) 6
-27 70369 .ASSEMBLY, CONTROLLER 1
27A 67386 ..ASSEMBLY, ELECTRICAL 1
27B 67385 - .ASSEMBLY, HOUSING & HANDLE 1 ;
27¢C 67371 ..ASSEMBLY, SLIDE LOCK 1 “
27D 67372 . .SPRING, COMPRESSION 1
27E 67373 . .KNOB, UPPER (TAPPED) 1 i
27F 67374 . .GASKET 1 :
28 62703 .SCREW, CAP (attaching part) 4 é
29 63313 .WASHER, LOCK (attaching part) 4 E
30 63413 .WASHER, FLAT (attaching part) 4 %
31 16214 -MOUNT 5
32 256 .TIE, CABLE 35
33 2991 .WIRE 10
34 2990 | WIRE 90
35 70098 . .WIRE 5
36 117-D g .CONNECTOR, BUTT 5
37 117-C g -.CONNECTOR, RING 40
38 4045 .DIODE 9
39 70162 .TERMINAL, BUTT 2
40 16213 .CONNECTOR 8

H
i
t
d
A

i
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PARTS

AERIAL CONTROL BOX ASSEMBLY (45 KBDF) SECT.6
ILLUSTRATED (AFT. MAR. 88) , FIG. 3B
PARTS CATALOG (continued)lp e 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140320 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 6, Fig. 1 for NHA)
2 140315 .MACHINING, AERIAL CONTROL BOX 1
3 70417 .SWITCH, TOGGLE 5
4 70195 ..LIGHT, INDICATOR 2
5 20805 .ALARM, BUZZER 1
6 4017 .SWITCH, TOGGLE 1
7 70304 .SWITCH, TOGGLE 2
8 20481 .SWITCH, TOGGLE 1
9 4019 . SWITCH 1
10 70383 .SWITCH, LEVELING 1
11 20884 .GUARD, SWITCH 5 ;
12 70303 .GUARD, SWITCH 1 ;
13 140579 .DECAL, UPPER CONTROL 1 é
14 140550 .DECAL, AERIAL CONTROL SWITCH 1 %
15 16215 .RELIEF, STRAIN 1 ;
16 16105 .NUT, LOCK 1
17 2806 f .RELIEF, STRAIN 1
18 2808 g .NUT, LOCK 1
19 70392 \ .COVER, RECEPTACLE 1
20 70391 .RECEPTACLE, G.F.C.I. 1
~20A 70394 .CONNECTOR, TWIST-ON WIRE 2
21 771 .PLUG 1
22 4027 .BLOCK, TERMINAL 40
i
|
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AERIAL CONTROL BOX ASSEMBLY (45 KBDF)

(AFT. MAR. 88)

(continued)

PARTS
SECT.6
FIG. 3B

PAGE 5
ITEM PART NUMBER DESCRIPTION qﬂﬁg
1234567 ASSY.
23 117-A .END, TERMINAL BLOCK 2
24 62612 .SCREW, CAP (attaching part) 6
25 63312 .WASHER, LOCK (attaching part) 6
26 61502 .NUT, HEX (attaching part) 6
-27 70369 .ASSEMBLY, CONTROLLER i
27A 67386 . .ASSEMBLY, ELECTRICAL 1
27B 67385 . .ASSEMBLY, HOUSING & HANDLE 1
27¢C 67371 . .ASSEMBLY, SLIDE LOCK 1
27D 67372 . .SPRING, COMPRESSION 1
27E 67373 . .KNOB, UPPER (TAPPED) 1
27F 67374 . .GASKET 1
28 62703 .SCREW, CAP (attaching part) 4
29 63313 .WASHER, LOCK (attaching part) 4 ;
30 63413 .WASHER, FLAT (attaching part) 4 5
31 16214 .MOUNT 5
32 256 .TIE, CABLE 37 )
33 2991 .WIRE 10 2
34 2990 .WIRE 90 ?
35 70098 .WIRE 5
36 117-D .CONNECTOR, BUTT 5 é
37 117-C .CONNECTOR, RING 41 i
38 4045 .DIODE 6 i
39 70162 .TERMINAL, BUTT 4 !
40 16213 . CONNECTOR 8 i
DFV - TTEM MNT TIIIICTDI\TL‘F‘:
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qurk Industries AERIAL CONTROL BOX ASSEMBLY (45 KB) SECT.6
ILLUSTRATED (BEF. MAR. 88) ' FIG. 4A
PARTS CATALOG (continued),\cr 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140307 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 6, Fig. 2 for NHA)
2 140315 -MACHINING, AERIAL CONTROL BOX 1
3 70372 -SWITCH, PUSH BUTTON 5
4 70373 -.BOOT, PUSH BUTTON 5
5 70195 .LIGHT, INDICATOR 1
6 20805 .ALARM, BUZZER 1
7 4017 .SWITCH, TOGGLE 2
8 772 .PLUG 1
9 20481 .SWITCH, TOGGLE 1
10 771 .PLUG 3
11 70383 -.SWITCH, LEVELING 1
12 20884 .GUARD, SWITCH 3
13 70303 .GUARD, SWITCH 1
14 140579 -DECAL, UPPER CONTROL 1
15 182703 -DECAL, PLATFORM LEVELING SWITCH 1
16 16215 .RELIEF, STRAIN 1
17 16105 .NUT, LOCK 1
18 2806 -RELIEF, STRAIN 1
19 2808 .NUT, LOCK 1
20 288 .PLATE, COVER SNAP 1
21 70126 -RECEPTACLE, DOUBLE 1
22 4027 .BLOCK, TERMINAL 40
REV. - TTFM NMNAT T111HISTDATEDN



_mﬁm NIIE:Lr:z :?dustries




||||||| PARTS
_@m Mark Industries AERIAL CONTROL BOX ASSEMBLY (45 KB) SECT.6

ILLUSTRATED (AFT. MAR. 88) _ FIG.4B
PARTS CATALOG (continued)] pagE 2

23

Ve

27A

REV.



(I

PARTS
_fﬂmm Mark Industries AERIAL CONTROL BOX ASSEMBLY (45 KB) SECT.6
ILLUSTRATED (AFT. MAR. 88) , FIG.4B
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mmwm Mark Industries AERIAL CONTROL BOX ASSEMBLY (45 KB) SECT.6
ILLUSTRATED (AFT. MAR. 88) . FIG. 4B
PARTS CATALOG (continued)lppep 4
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
-1 140307 ASSEMBLY, AERIAL CONTROL BOX REF
(See Sect. 6, Fig. 2 for NHA)
2 140315 .MACHINING, AERIAL CONTROL BOX 1
3 70417 .SWITCH, TOGGLE 5
4 70195 .LIGHT, INDICATOR 1
5 20805 .ALARM, BUZZER 1
6 4017 .SWITCH, TOGGLE 2
7 772 .PLUG 1
8 20481 .SWITCH, TOGGLE 1
9 771 .PLUG 3
10 70383 .SWITCH, LEVELING 1
11 20884 .GUARD, SWITCH 3
12 70303 .GUARD, SWITCH 1
13 140579 .DECAL, UPPER CONTROL 1
14 182703 .DECAL, PLATFORM LEVELING SWITCH 1
15 16215 .RELIEF, STRAIN 1
16 16105 .NUT, LOCK 1
17 2806 .RELIEF, STRAIN 1
18 2808 .NUT, LOCK 1
19 70392 .COVER, RECEPTACLE 1
20 70391 .RECEPTACLE, G.F.C.I. 1
-21 70394 .CONNECTOR, TWIST-ON WIRE 2
22 4027 .BLOCK, TERMINAL 40

RFV - ITEM NOT ILLUSTRATED
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-—W]j”m Mark Industries AERIAL CONTROL BOX ASSEMBLY (45 KB) SECT.6
ILLUSTRATED (AFT. MAR. 88) ‘ FIG. 4B
PARTS CATALOG (continued)f,,or &
UNIT
ITEM PART NUMBER DESCRIPTION PER
1234567 ASSY.
23 117-a .END, TERMINAL BLOCK 2
24 62612 .SCREW, CAP (attaching part) 6
25 63312 -WASHER, LOCK (attaching part) 6
26 61502 .NUT, HEX (attaching part) 6
=27 70369 .ASSEMBLY, CONTROLLER 1
27A 67386 «ASSEMBLY, ELECTRICAL 1
27B 67385 - .ASSEMBLY, HOUSING & HANDLE 1
27C 67371 « -ASSEMBLY, SLIDE LOCK 1
27D " 67372 . «.SPRING, COMPRESSION 1
27E 67373 ..KNOB, UPPER (TAPPED) 1
27F 67374 - .GASKET 1
28 62703 .SCREW, CAP (attaching part) 4
29 63313 .WASHER, LOCK (attaching part) 4
30 63413 .WASHER, FLAT (attaching part) 4
31 16214 . MOUNT 5
32 256 .TIE, CABLE 35
33 2991 -.WIRE 10
34 2990 .WIRE 90
35 70098 .WIRE 5
36 117-D .CONNECTOR, BUTT 3
37 117-C -CONNECTOR, RING 33
38 4045 . .DIODE 3
39 70162 .TERMINAL, BUTT 3
40 16213 .CONNECTOR 8

RFYVY - TTEFM NAT TII1HSTDATFED
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LESTER BATTERY CHARGER
TROJAN BATTERY
MICO DISC BRAKE

ROSS GEAR DRIVE MOTOR
NISSAN ENGINE 45KBDF
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ILLUSTRATED SECT. 1
PARTS CATALOG PAGE 1

Lostzonte I

BATTERY CHARGER

MODEL 7850
TYPE 36LC25-8ET

OPERATION AND REPAIR MANUAL

FEATURES

o Patented electronic timer monitors battery
state of charge and automatically turns
charger off at full charge.

® Line voltage compensation achieved by flux
oscillator circuit applied to battery charger for
high reliability *‘Minute Man’’ missile standby
applications. Compensates automatically for
AC supply voltage variations. Supply voltage
variation + 10% from nominal = * 1% maxi-
mum battery voltage variation, decreasing to
% 1/2% at finish rate with constant electrolyte
temperature. No taps or rate controls to set.

SPECIFICATIONS

:h%::ous' . 1056'0128 e Automatic taper of charge rate for superior
PHASE: Single battery life through good equalization of cells
A.C. AMPS: 13 Max. and low water use rate.
D.C. OUTPUT: 36 Volts D.C.

25 Amps tapering to .

8 Amps @ 45 Vdc ® Silicon diodes with Inherent surge protection
CONNEGTIONS: 8% ft. D.C. Cord with connecting operated at a conservative percentage of

plug standard. Optional plugs and their rating.

cord lengths available.
DIMENSIONS: 10-1/16 H x 8-11/16 W x 9-1/2 D

MOUNTING: Set on shelf, wall mount with ® Convection cooled design for maximum relia-
keyholes or hang from ceiling bility and minimum maintenance.
securely.
Form 00910
8 /95

o&f ZZL &ecawcw OF NEBRASKA 625 W, A St., Lincoln, Nebraska 68522

Pioneers in Motive Power Chargers

REY.
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(continued) PAGE 2

LESTER BATTERY CHARGER

OPERATION OF LESTRONIC Il BATTERY CHARGER
MODEL 07850

LOOK FOR THIS SYMBOL TO POINT OUT SAFETY PRECAUTIONS. IT MEANS BECOME ALERT — YOUR
SAFETY IS INVOLVED. IF YOU DO NOT FOLLOW THESE SAFETY INSTRUCTIONS, PERSONAL INJURY OR
PROPERTY DAMAGE CAN OCCUR.

FOR CORRECT OPERATION OF THE CHARGER IT IS IMPORTANT TO READ AND FAMILIARIZE YOURSELF
WITH THIS ENTIRE MANUAL BEFORE INSTALLING AND OPERATING THE CHARGER.

DO NOT DISCARD THIS MANUAL AFTER READING. SAVE IT WITH YOUR OTHER IMPORTANT PAPERS.

INTRODUCTION

The Lestronic Il battery charger is designed to recharge
deep-cycle, lead-acid batteries. A ferroresonant trans-
former is used to provide a highly reliable, line compen-
sating unit with a minimum of moving parts, designed for
long trouble-free service. A patented electronic timer
turns the charger on and off automatically. This elec-
tronic timer determines full charge of the batteries by
measuring the rate at which the battery voltage
increases during charge. When the voltage stops rising,
the battery is fully charged and the charger turns off.

INITIAL INSTALLATION .

The AC line to which the charger is to be connected
must be capable of supplying 15 amperes to this
charger.

A CAUTION: To reduce the risk of fire, use this charger
only on circuits provided with a maximum
of 20 ampere branch circuit protection
(circuit breaker or fuse), in accordance
with the National Electrical Code,
ANSI/NFPA 70, and all local codes and
ordinances.

The use of an extension cord with the charger should be
avoided. The use of an improper extension cord could
result in a risk of a fire or electric shock. If an extension
cord must be used, use a three conductor No. 12 AWG
cord with ground, properly wired, in good electrical con-
dition and keep it as short as possible. Make sure that
the pins on the plug of the extension cord are the same
number, size, and shape as that of the plug on the battery
charger. Locate all cords so that they will not be stepped
on, tripped over, or otherwise subjected to damage or
stress.

Do not operate this charger if it has received a sharp
blow, was dropped or otherwise damaged in any
manner; refer to a qualified serviceman.

Provide adequate ventilation {or the batteries and
charger. The convection-cooled design requires an
unobstructed flow of cooling air for proper operation.
Keep all charger ventilation openings at least two (2)
inches (5 cm) away from walls and other objects. Do not
allow clothing, blankets, or other material to cover the
charger.

& WARNING: Chargers can ignite flammable malterials

and vapors. Do not use near fuels, grain
dust, solvents, or other flammables.

A WARNING: To reduce the risk of an electric shock,
keep the charger dry. Do not expose it to
rain. For storage, keep the charger in a
building.

GROUNDING INSTRUCTIONS

.This battery charger must be grounded to reduce the risk
of electric shock. This charger is equipped with an elec-
tric cord having an equipment-grounding conductor and

a grounding type plug and is for use on a nominal 115
Volt, 60 Hertz circuit. This plug must be connected to an

" appropriate receptacle that is properly installed and

grounded in accordance with the Nationa! Electrical
Code and all local codes and ordinances.

A WARNING: Improper connection of the equipment-
grounding conductor can result in a risk
of an electric shock.

The conductor with insulation having an outer surface
that is green with or without yellow stripes is the equip-
ment-grounding conductor. If repair or replacement of
the electric cord or plug is necessary, do not connect the
equipment- groundmg connector to a live terminal. Refer
to a qualified serviceman.

A temporary adapter, as illustrated in Figures B and C,
may be used to connect this plug to a two-pole outlet as
shown in Figure C if a properly grounded outlet is not
available. The temporary adapter should be used only
until a properly grounded outlet can be installed by a
qualified electrician. The green-colored rigid ear or lug
extending from the adapter must be connected to a per-
manent ground such as a properly grounded outlet box.

GROUNDING METHODS

_A - - B - .- c —

COVER OF
GROUNDED

OUTLET BOX

ADAPTER

C ! \ ' |\ )
@
\l\ GROUNDING
GROUNDING
BLADE

GROUNDED
OUTLET

CONNECTED
O COoV

ER
OF GROUNDED
OUTLET BOX

NOTE: The use of the adapter shownin Figures Band C
is not permitted in Canada.

NORMAL OPERATION

The instructions printed on the charger are for daily
reference.

1. With the charger DC output cord disconnected from
the batteries, connect the power supply cord to a 115
Volt, 60 Hertz outlet.

A WARNING: To reduce the risk of an electric shock,
connect only to a properly grounded
single phase (3 wire) outlet. Refer to
grounding instructions.

A CAUTION: Make sure the battery pack is a 36 volt,
18 cell, series connected lead-acid sys-
tem with a capacity of 180 to 230
ampere-hours (20 hour rating) or 85 to
110 minutes (BCI rating). The finish on-
charge battery voltage shouid be 2.5 to
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3.

2.6 volts per cell. Damage to the charger
and batteries may result if this charger is
used on the wrong batteries.

A WARNING: Do not touch the battery terminals or

blades on the DC output plug. An electric
shock could result.

& WARNING: Make sure the DC output plug and bat-

tery receptacle are in good working con-
dition.

DO NOT USE THIS CHARGER IF:

® The DC output plug is too loose or does not make a
good connection.

e The DC output plug and receptacle feel hotter than
normal.

o The DC output plug blades or receptacle contacts
are bent or corroded.

e The DC output plug, receptacle or cords are cut,
worn or have any exposed wires.

e The DC output plug, cords, charger or receptacle
are damaged.

Using this charger with any of the above symptoms
could result in a fire, property damage, or personal
injury.

Have your distributor, dealer or other qualified serv-
iceman repair or replace worn or damaged parts
immediately. Repairs should not be attempted by
people who are not qualified.

. Connect the DC output plug to the battery receptacle

by grasping the plug body or handle and pushing the
plug straight into the receptacle. The charger will start
automatically in three to five seconds.

A WARNING: Do not disconnect the DC output cord

from the battery receptacle when the
charger is on. The resulting arcing and
burning of the plug and receptacle could
cause the batteries to explode. If the
charger must be stopped, first discon-
nect the AC power supply cord from its
outlet, then disconnect the charger DC
output plug from the battery receptacle.

Monitor the ammeter for the correct charge rate. The
initial charge rate will vary from 20 to 29 amps
depending upon the condition of the batteries and
how much the batteries have been discharged.

Slight wariations in the initial charge rate may also
result from AC input line voltages which are higher or
lower than 115 Volts. Higher line voltages increase
the initial charge rate while lower line voltages reduce
the charge rate.

it the batteries are heavily discharged and the AC
input line voltage is higher than 115 Volts, the initial
charge rate may exceed 30 amps and the ammeter
needle will be pegged at 30 amps. Under normal con-
ditions the charge rate will taper to less than 30 amps
within 30 minutes. If the ammeter still reads 30 amps
after 30 minutes, turn the charger off by disconnecting
the power supply cord from its outlet. Refer to the
Trouble Shooting Guide in this manual for additional
information.

& CAUTION: To prevent overhealing damage to the

charger, do not allow the charger to
operate for more than 30 minutes with the
ammeter reading 30 amps.

During charge the battery voitage increases graduaily
which causes the charge rate to decrease. Good bat-
tery cells should each rise to approximately 2.5 volts
DC which will allow the charge rate to taper to less
than 8 amps. Since each cell accepts charge at a
slightly different rate, normal charging with the amme-
ter reading in the 4 to 10 amps area for the last few
hours of charge is important to achieve equalization
of all battery cells every time the batteries are
charged.

The charger turns off automatically when the batteries
are fully charged. The required charge time varies
with battery size and depth of discharge. Allow suffi-
cient time, as listed in the following chart, for normat
charging.

Battery Capacity

(Ampere-hours Normal Charge Time
@ 20 hour rate) (hours)

180 9

190 10

220 11

230 12

The normal charge times listed above are for batteries

which have been discharged to 80% of their rated

capacity. As much as 4 ADDITIONAL HOURS may be

required to properly charge batteries under the follow-

ing conditions:

1. Heavily discharged batteries (more than 80% dis-
charged).

2. Charging new batteries (batteries with less than 50
discharge/charge cycles).

3. Charging cold batteries (ambient temperatures
below 65 degrees F). :

When charging new or cold batteries, a higher than
normal finish charge voltage can be expected. This
results in a low finish charge rate (4 to 6 amps), and
additional time is required to achieve equalization of
all battery cells. Refer to a qualified serviceman if the
charger does not turn off within the specified time.

A WARNING: Do not leave the charger unattended for
more than two days in a row. Severe
overcharging and possible damage to
the batteries will result if the charger
should fail to turn off.

As batteries age, individual cells may weaken resuit-
ing in a lower than normal finish charge voltage. As
the finish charge voltage decreases, the charge rate
will not taper into the 5 to 10 amps area on the amme-
ter. The electronic timer will, however, still determine
when the batteries have reached full charge and turn
the charger off. Even though they are properly
charged, older batteries will gradually lose capacity,
and should be replaced when they will no longer per-
form as required.

4. After the charger has turned off, disconnect the
charger DC output plug from the battery receptacle by
grasping the plug body or handle and pulling the plug
straight out of the receptacle.

A WARNING: To avoid damage to the charger cord,
plug, and battery receptacle, DO NOT
pull on the charger cord. DO NOT twist,
rock, or pull the plug sideways.

BATTERY STORAGE MAINTENANCE

When the machine is not in use, charge the batteries

once each week. Disconnect the charger DC output

cord at the end of the charge.
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PROPER CARE OF MOTIVE POWER BATTERIES
Motive power batteries are subjected to severe deep
cycle duty on a daily basis. Although these batteries are
designed to withstand such duty the following precau-
tions must be observed to obtain good performance and
maximum cycle life.

A CAUTION: Always wear protective eye shields and
clothing when working with batteries.
Batteries contain acids which can cause
bodily harm. Do not put wrenches or
other metal objects across the battery
terminal or battery top. Arcing or explo-
sion of the battery can result.

1. When installing new batteries be sure the polarity of
each battery and overall battery pack is correct. Due
to the electrical characteristics of this charger it is
possible to improperly hook up the batteries and not
blow the fuse when charging. Battery and/or charger
damage can resulit.

2. New batteries should be given a full charge before
their first use because it is difficult to know how long
the batteries have been stored.

3. Limit the use of new batteries for the first 20 cycles.
New batteries and older batteries that have been in
storage are not capable of their rated output until they
have been discharged and charged a number of times.

4. Sulfation results when batteries in storage are not
maintained in a charged active state. Internal self dis-
charge can bring about the start of this condition in as
litle as three days in warm temperatures. Batteries

allowed to sit unmaintained in storage self discharge,
sulfate to various degrees and lose capacity.
Repeated charging will generally result in the recov-
ery of most of the battery's capacity, though some
permanent loss can be expected.

5. DO NOT EXCESSIVELY DISCHARGE THE BATTER-
IES. Excessive discharge can cause polarity reversal
of individual cells resulting in complete failure shortly
thereafter. Heavily discharging (Over 60%) new batter-
ies before they have been broken in (approximately 20
cycles) can cause permanent cell damage, resulting in
reduced energy capacity and shortened life.

6. Maintain the proper electrolyte level by adding water
when necessary. Never allow the electrolyte ievel to
fall below the top of the battery plates. Electrolyte lev-
els fall during discharge and rise during charge.
Therefore, to prevent the overflow of electrolyte when
charging, it is mandatory that water be added to cells
AFTER they have been fully charged. DO NOT OVER-
FILL. Old batteries require more frequent additions of
water than do new batteries.

7. When the temperature falls below 65 degrees F, the
batteries should be placed on charge as soon after
use as possible. Cold batteries require more time to
tully recharge.

8. The tops of the batteries and battery hold-downs must
be kept clean and dry at all times to prevent excessive
self discharge and flow of current between the battery
posts and frame.

9. Follow all operating instructions, cautions, and warn-
ings as specified in this manual, on the charger, and
in your vehicle owner's manual.

TROUBLE SHOOTING GUIDE
TO BE ABLE TO USE THE TROUBLE SHOOTING GUIDE SAFELY AND EFFECTIVELY IT IS IMPORTANT TO READ THIS

GUIDE COMPLETELY BEFORE BEGINNING ANY TESTS.

A CAUTION: REPAIRS BY QUALIFIED PERSONNEL
ONLY. NOTE: Modifying this charger for
use other than that for which it was
intended, repairs by persons not quali-
fied, or not using original equipment
replacement parts will void the warranty
and Lester liability.

A CAUTION: DO NOT DISASSEMBLE THE CHARGER.
TAKE IT TO A QUALIFIED SERVICEMAN
WHEN SERVICE OR REPAIR IS
REQUIRED. Incorrect assembly may
result in a risk of electric shock or fire.

A DANGER: HIGH VOLTAGE — With the charger on,
the internal charger capacitor voltage is
approximately 650 volts.

A CAUTION: ALWAYS UNPLUG THE ELECTRICAL
CORDS FROM THE AC OUTLET AND
THE BATTERIES BEFORE ATTEMPTING
ANY REPAIRS TO THE CHARGER.

A WARNING: Do not operate the charger if it Is mal-
functioning. Personal injury or property
damage could resuit.

The Lestronic Il battery charger is a reliable, automatic charger designed for long, trouble-free service. if a malfunction
should develop, identify the symptom and follow the associated test procedures.

SECTION

1 CHARGER DOES NOT TURN ON

A. Relay does not Close. No Transformer
Hum and Ammeter Does Not Register.

B. Relay Closes But No Transformer Hum
and Ammeter Does Not Register.

C. Relay Closes and Transformer Hums
But Ammeter Does Not Register.

D. Electronic Timer Kit Replacement
Instructions.

2 CHARGER FUSE BLOWS

A. Single Fuse Link Blows
B. Both Fuse Links Blow

MALFUNCTION SYMPTOM

SECTION
3 AMMETER READS 30 AMPS FOR MORE
THAN 30 MINUTES

4 CHARGER OUTPUT IS LOW

5 CHARGER TURN OFF MALFUNCTIONS
A. Charger Turns Off Too Soon.
B. Charger Does Not Turn Off.
C. Charger Runs Too Long But Does Turn
Off.

6 AC LINE FUSE OR CIRCUIT BREAKER
BLOWS

7 TRANSFORMER SHORT OR BURN-OUT

REY.
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LESTER BATTERY CHARGER

SECTION 1 — CHARGER DOES NOT TURN ON

In normal operation the charger DC output connector
must be connected to the batteries in order to turn the
charger on. A time delay of 2 to 5 seconds is provided to
allow adequate time to make a secure connection before
the charger turns on. After this time delay the power
relay closes and an audible “click” should be heard.
When the relay closes, AC power is supplied to the trans-
former primary coil. if operating properly the transformer
should hum and the ammeter should indicate the charge
rate. If the charger does not turn on properly refer to Part
A, B or C for specific test procedures.

PART A— RELAY DOES NOT CLOSE, NO TRANS-
FORMER HUM AND AMMETER DOES NOT
REGISTER.

Check to be sure the power supply cord is securely con-

nected to a live outiet. Check the DC output connector

and the battery connector for damage, dirt or corrosion
that would prevent a good electrical connection.

A WARNING: If the plug or receptacle is broken,
twisted, bent or loose and does not
make good electrical contact, have it
replaced by a qualified serviceman
immediately. DO NOT USE THIS
CHARGER IN THIS CONDITION AS
FIRE OR PERSONAL INJURY CAN
RESULT.

Then disconnect the power supply cord from its outlet.
With the DC output connector still connected to the bat-
tery connector, measure the voltage at the battery con-
nector using a suitable DC voltmeter as shown in Figure 1.

RESS TG RER ~ s o

Battery DC Voltage Test

The voltage reading should be the same as the battery
terminal voltage and must be between 24 and 50 voits DC
in order to close the relay. If the DC voltage is within the
above limits, remove the charger cover and verify thatthe
charger is properly wired and you read the same voltage
(24 to 50 Vdc) inside the charger where the white and
black wires of the DC cord attach. (Fig. 4 and wiring
diagram Fig. 8.) If the battery DC voltage measured inside
the charger is now below the above limits or not present,
the DC plug or cordset has aninternal break and must be
replaced. If the charger is wired correctly and a satisfac-
tory battery DC voltage is measured inside the charger, a
malfunction in the Electronic Timer Kit has probably
occurred. Due to its complexity, do not attempt to make
field repairs to any part of the Electronic Timer Kit. If a
malfunction exists, simply remove the entire Electronic
Timer Kit and replace it with a new one. Refer to Part
D—"Electronic Timer Kit Replacement”—for correct
procedure.

The Electronic Timer Kit may be bypassed in order to
verify that a malfunction exists. First disconnect the
charger power supply cord from its outlet and the DC
output connector from the battery connector. Place a
jumper wire between terminals #1 and #3 to bypass the
Electronic Timer Kit as shown in Figure 2 and Figures 6
and 7.

The power supply cord is now connected directly to the
primary transformer coil and the transformer should hum
when the power supply cord is connected to a live outlet.
The charger operation may be checked by first connect-
ing the DC output connector to the battery connector, and
then connecting the power supply cord to an outlet. If
normal charging current is indicated on the ammeter the
Electronic Timer Kit is defective and must be replaced.

A CAUTION: DO NOT charge batteries with the Elec-
tronic Timer Kit bypassed. The charger
will remain on as long as the power
supply cord is connected to an outlet.
Severe overcharging and eventual dam-
age to batteries will result.

If the transformer does not hum and the ammeter still

does not register with the Electronic Timer Kit bypassed,

a continuity check of the charger AC circuit is necessary.

Disconnect the power supply cord from its outlet and the

DC output connector from the battery connector and,

with a suitable continuity tester, check the circuit across

the power supply cord prongs as shown in Figure 2.

With the Electronic Timer Kit bypassed, the CIRCUIT

SHOULD BE COMPLETE. If the circuit is not complete,

individually check the continuity of the power supply

cord, primary transformer coil and all connections.

PART B — RELAY CLOSES BUT NO TRANSFORMER
HUM AND AMMETER DOES NOT REGISTER

Check to be sure the power supply cord is securely con-
nected to a live AC outlet. When three-prong to two-
prong adapters are used, they tend to work loose resulit-
ing in a poor connection. Check the AC line fuse or
circuit breaker and, if possible, measure the AC line vol-
tage at the outlet to be sure AC power is present. If
necessary connect a functioning charger, utility light, or
other electrical appliance to the outlet to verify the pres-
ence of AC power. '

If AC power is present, disconnect the power supply
cord from its outlet and the DC output connector from
the battery connector. Bypass the Electronic Timer Kit as
described in Section 1, Part A, and with a suitable conti-
nuity tester check the circuit across the power supply
cord prongs as shown in Figure 2. With the Electronic

Electronic Timer Bypass Jumper

Charger AC Circuit Continuity Test
(Transformer removed for clarity)
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Timer Kit bypassed, the CIRCUIT SHOULD BE COM-
PLETE. If the circuit is complete, refer to the wiring dia-
gram in Figure 8, and check the relay wiring and all
connections. If the circuitis not complete, check the wir-
ing of the power supply cord, transformer primary coil
leads and the Electronic Timer Kit. If the charger is wired
correctly, individually check the continuity of the power
supply cord, transformer primary coil and relay.

PART C — RELAY CLOSES AND TRANSFORMER HUMS
BUT AMMETER DOES NOT REGISTER

i the relay closes and the transformer hums, the charger
AC circuit and Electronic Timer Kit are functioning prop-
erly. If the ammeter does not register, a fault in the
charger DC circuit exists and a continuity check must be
performed. Disconnect the power supply cord from its
outlet and the DC output connector from the battery

' FIGURE 3
Charger DC Continuity Test

" PRIMARY COIL

it

Witk

BLACK WIRE
OF DC CORD

>

BLACK WIRE
FROM ELECTRONIC
TMERKIT .

FIGURE 4

connector, and check the charger fuse. If a fuse link is
blown, refer to Section 2 — “Charger Fuse Blows" for
further tests. If the fuse checks good, use a low voltage
continuity tester to perform the following tests:

1. Connect the tester leads to the charger DC output
connector as shown in Figure 3, and note the read-
ing. Reverse the tester leads and check the output
connector again. The circuit should be complete in
only one direction. If the circuit does not conduct in
either direction and the fuse is good, individually
check the continuity of the DC output cord, ammeter,
diodes, and ali connections. If the circuit conducts in
both directions, a “short” exists in the charger DC
circuit. First check the DC output cord for a “short”
between the two wires. It is more likely that one or
both diodes have “shorted.” Refer to Section 2 —
“Charger Fuse Blows" for continuity test of diodes.

2. If the charger DC circuit test is good, a check of the
capacitor is necessary. Disconnect the power supply
cord from its outlet and the DC output connector from
the battery connector. Then disconnect both trans-
tormer coil leads from the capacitor terminals. Use
care when disconnecting the capacitor leads so the
wires do not break. Using an ohmmeter, set the scale
to R X 10K ohms and test the capacitor as follows:

GOOD CAPACITOR—When the ohmmeter leads
are connected to the capa-
citor terminals, the meter
needle jumps to mid-scale
and rapidly moves to high
resistance ().

R LTI t "“"III‘”N

Electronic Timer Kit Wiring
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OPEN CAPACITOR—When the ohmmeter leads
are connected to the capa-
citor terminals, the meter
needle does not move and
stays at high resistance ().
A bulge in the top of the
capacitor may be visible if
the capacitor has failed
“Open.”

SHORTED CAPACITOR—When the ohmmeter leads
are connected to the capa-
citor terminals, the meter
needle jumps immediately
to zero ohms and remains
there.

If the capacitor is “Open” or “Shorted” it must be
replaced.

A CAUTION: Use only a 6 Mid, 660 volt AC rated
capacitor for replacement (Part No.
02390S). The use of a ditferent value
capacitor may result in improper charg-
ing, capacitor failure, transformer burn-
out, and/or battery damage.

3. If the charger DC circuit and capacitor check good, a
test of the transformer is necessary. Refer to Section
7 — “Transtormer Short or Burn-Out” for test proce-
dures.

PART D — ELECTRONIC TIMER KIT REPLACEMENT

The Electronic Timer Kit should always be replaced as a
complete assembly. The tools required are a Phillips
head screwdriver, 3/8" and 11/32" wrenches, and pli-
ers. No soldering is required. To replace the kit follow the
step-by-step procedures listed below.

1. Disconnect the charger power supply cord from its
outlet and the DC output connector from the battery
connector, and remove the charger cover.

2. Disconnect the green, black, and red wires of the
Electronic Timer Kit as shown in Figure 4. Then
remove the black and white leads of the power
supply cord and both primary transformer coil leads
from the Electronic Timer Kit terminal tabs. The Kit
can be removed by removing the three mounting
screws on the charger front panel. Save all hardware
for reassembly.

3. Install the replacement Electronic Timer Kit by revers-
ing the disassembly procedures described in Step 2.
When reconnecting the wires to the Electronic Timer
Kit terminal tabs support the terminal board to pre-
vent damage to the electronic circuit board. Connect

o

FIGURE 5
Diode Continuity Test

either transformer primary lead to terminal #2, and
the remaining primary lead to terminal #3.

Connect the black lead of the power supply cord to
terminal #1 on the Electronic Timer Kit and the white
lead of the power supply cord to terminal #2.

Connect the red wire of the Electronic Timer Kit along
with the white lead of the DC cord to the Heat Sink
Assembly. Connect the black wire of the Electronic
Timer Kit along with the black lead of the DC cord to
the ammeter post. Do not allow the ammeter post to
turn when tightening the nut. Reconnect the green
wire of the Electronic Timer Kit along with the trans-
former secondary lead to the diode lead terminal.
A CAUTION: Be sure all connections are clean and
tight. Also check to be sure all wires and
terminals are positioned so they do not
short together or to the charger case.

4. Replace the charger cover and check the Electronic
Timer Kit for proper operation as follows:

a. With the DC output connector disconnected from
the battery connector, insert the power supply
cord into an outlet. The relay on the Electronic
Timer Kit should not close. A DC voltmeter con-
nected across the DC output connector should
indicate zero volts.

b. Disconnect the power supply cord from its outlet
and connect the DC output connector to the bat-
tery connector. The relay on the Electronic Timer
Kit should close with an audible “click” after a two
to five second delay.

c. It the Electronic Timer Kit does not operate as (a)
and (b) above, refer to the wiring diagram in Figure
8 and check to be sure the charger is wired cor-
rectly. If the Electronic Timer Kit operates properly,
the charger is ready for use. Always monitor the
first charge cycle to verify that the charger is turn-
ing off properly.

SECTION 2 — CHARGER FUSE BLOWS

The charger fuse consists of two fusible links mounted in
a single assembly on the charger front panel. Each fuse
link is electrically connected in series with one diode to
provide protection for the transformer in the event of a
diode failure. Visually check the fuse to determine if one
or both fuse links are blown and refer to Part A or B for
appropriate test procedures. Note: Replace the complete
fuse assembly (Part No. 08776S) if the fuse is blown. Do
not attempt to repair the fuse link as inadequate charger
protection may result.

PART A — SINGLE FUSE LINK BLOWS

This condition is normally caused by a short circuit fail-
ure of one diode. The fuse link will blow when the
charger DC output connector is connected to the battery
connector, regardless of whether the power supply cord
is connected to an outlet. To check the diodes, discon-
nect the power supply cord from its outlet and the DC
output connector from the battery connector, and then
disconnect one transformer secondary coil lead from the
diode terminal. Using a low voltage continuity tester,
connect one tester lead to the diode mounting plate and
the other tester lead to a diode terminal as shown in
Figure 5.

Note the reading and then reverse the tester leads and
check each diode again. if a diode conducts current in
both directions, it is “shorted” and the complete Heat
Sink Assembly with Diodes (Part No. 09653S) must be
replaced.
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On rare occasions a single fuse link may meit due to
excessive heat. This can be caused by a loose internal
tuse connection. Check all three fuse connections inside
the charger to be sure they are clean and tight. The
proper torque on the fuse connector nuts is 20 inch-
Pounds (23 Cm-Kg).

PART B — BOTH FUSE LINKS BLOW

This is normally caused by a reverse polarity connection
between the charger DC output connector and the bat-
tery connector. Check the battery pack and battery con-
nector to be sure they are wired in the correct polarity. If
possible check the voltage and polarity at the battery
connector with a DC voltmeter. Also, check the charger
DC output connector for the correct polarity. The white
wire should be connected to the positive (+) contact, and
the black wire to the negative (-) contact. If a reverse
polarity connection is made between the charger and
batteries, both fuse links will blow regardless of whether
the power supply cord is connected to an outlet.

Another cause for both fuse links blowing is the short
circuit failure of both diodes. Although this is rare, it may
occur as the result of a lightning strike at the charging
location. Excessive heat due to a loose connection may
also cause both fuse links to melt. Refer to Part A —
“Single Fuse Link Blows” for trouble-shooting proce-
dures.

SECTION 3 — AMMETER READS 30 AMPS FOR MORE
THAN 30 MINUTES

This condition normally results if the charger is con-
nected to battery system which is less than 36 volts. If
connected to a 12, 18, 24, or 30 volt battery system the
charge rate will not taper below 30 amps within 30 min-
utes. Check to be sure all batteries are correctly wired,
and also check the battery pack voltage at the battery
connector using a DC voltmeter. For a 36 volt battery
system, the measured voltage when charging at an indi-
cated 30 amp rate should be 34 to 38 volts DC. Voltage
readings, under charge, lower than this indicate an incor-
rect or failed battery pack.

A CAUTION: DO NOT connect the charger to battery
packs which are not 36 volt systems.
Overheating and transformer burn-out
will result.

SECTION 4 — CHARGER OUTPUT IS LOW

The most probable cause of low output is a single fuse
link blowing as the result of a short circuit failure of one
diode. Refer to Section 2 — “Charger Fuse Blows" for
trouble-shooting procedures. On rare occasions a short
circuit failure of the transformer coils may cause the out-
put to be low. Refer to Section 7 — “Transformer Short or
Burn-Out” for test procedures.

A CAUTION: Do not use the charger if the output is
low. Batteries will not reach full charge,
thereby increasing the possibility of a
harmiul deep discharge during their next
use. '

SECTION 5 — CHARGER TURN OFF MALFUNCTIONS

The Electronic Timer Kit turns the charger off as well as
on. Proper charge time is determined by many factors,
but the main elements are: (1) Battery size, (2) Depth of
battery discharge, and (3) Finish charge rate. Large
severely discharged batteries require more time to reach
full charge than do smaller lightly discharged batteries.

The charge rate, as indicated by current flow in amperes
on the panel meter, is controlled by the batteries’ rising
voltage during charge. The higher the on charge voltage

will rise, the lower the finish charge rate will be before
the Electronic Timer terminates charging.

The following timer malfunctions are occasionally due
to factors other than the charger’s performance. To help
isolate the problem it is often necessary o use the
charger on a different set of batteries and the original
set of batteries on another charger.

PART A — CHARGER TURNS OFF TOO SOON

Check to be sure the power supply cord is securely con-
nected to a live outlet. If the power supply outlet is live
proceed with the next step.

To determine if the charger did shut off too soon, discon-
nect and reconnect the charger D.C. output connector.
This will restart the charger. Observe charger output on
the ammeter.

1. The ammeter needle jumps smartly to between 20
and 25 amps and then tapers below 14 amps within
15 minutes. This indicates that the batteries were truly
charged. The apparent short charging time is in
response to the batteries’ ability to accept charge and
the electronic timer is performing properly.

2. The ammeter needle jumps smartly to between 20 and
25 amps, but does not taper below 14 amps within 15
minutes. If the batteries have been properly main-
tained and charged regularly, this generally indicates
that the batteries were not fully charged. If possible,
use a hydrometer to check the specific gravity of sev-
eral battery cells. If the specific gravity readings are
more than 30 points (.030) lower than normal full
charge readings, the electronic timer has malfunc-
tioned and the complete Electronic Timer Kit must be
replaced. Refer to Section 1, Part D—"Electronic
Timer Kit Replacement,” for correct procedure.

if the batteries have not been used or charged regu-
larly, they may be sulfated and will not produce their
full capacity. Repeated cycles (at least 5) of a light
discharge followed by a full charge will generally
result in the recovery of most of the battery’s capacity.
Do notinterpretthis reduced battery capacity as being
caused by the charger turning off too soon. The
charger is working: properly if, after several charge
cycles, the battery capacity increases to near normal.
Sulfation occurs most often when the batteries have
been stored without weekly charging. New batteries
may also be sulfated due to extended shipment or
storage time prior to sale.

As batteries age, individual cells may weaken causing
a reduction in battery capacity. This condition nor-
mally results in a finish charge rate higher than 10
amps and less time is required to fully charge the
batteries. Do not interpret this shorter charging time
and reduced battery capacity as being caused by the
charger turning off too soon. The battery is aging
naturally and the charger is working properly. When
the batteries will no longer perform as required they
should be replaced.
PART B — CHARGER DOES NOT TURN OFF
New batteries with all good cells should rise to at least
2.5 volts per cell. This will allow the finish charge rate to
taper below 8 amperes. As batteries age individual cells
may weaken and these cells may not reach 2.5 volts.
This will result in finish charge rates greater than 8
amperes, and less time will be required for the batteries
to reach full charge. At a finish charge rate of 8 amperes
or less the charge time should not exceed 18 hours. Ata
finish charge rate greater than 8 amperes the charge
time should not exceed 14 hours.
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If the charger remains on longer than the specified max-
imum time, check to see if the charger turns on imme-
diately when the D.C. output cord is connected without
the normal two to five second delay. If the charger turns
on instantly without the two to five second delay the
Electronic Timer Kit has probably failed. This type of mal-
function generally results in the charger not turning off
and the comptete Electronic Timer Kit must be replaced.
Refer to Section 1, Part D — “Electronic Timer Kit
Replacement,” for correct procedures.

If the charger remains on longer than the maximum time
specified and the two to five second delay is present,
verify that the green wire from the Electronic Timer Kit
and the secondary transformer coil lead are securely
connected to the diode lead as shown in Figure 4. The
charger will NOT turn off if the green wire is loose or
disconnected. if the green wire is securely connected,
the Electronic Timer has malfunctioned and the com-
plete Electronic Timer Kit must be replaced.

If a precision digita! type D.C. voltmeter is available, a
test to verify that the Electronic Timer has malfunctioned
can be made. Connect the charger to the batteries and

FIGURE 6
Transformer Coil Voltage Test
(without capacitor)

allow to charge normally. After the charge rate has
tapered to its lowest point, measure the battery terminal
voltage using a D.C. voltmeter capable of reading in
increments of .001 volts. Continue charging and check
the battery voltage reading every hour. If the battery volt-
age increases less than .012 volts, or if the battery volt-
age decreases between successive hourly readings, the
charger should turn off. If the charger does not turn off,
the Electronic Timer has malfunctioned and the com-
plete Electronic Timer Kit must be replaced.

PART C — CHARGER RUNS TOO LONG BUT DdES
TURN OFF

In the event of A.C. power interruption when the charger
is on, the charger will automatically restart when A.C.
power is restored. This power outage can make the
apparent charge time seem longer than the actual
charge time. To check for A.C. power interruptions plug
an electric clock into the same outlet to which the A.C.
cord is connected. Charge normally and note any time
difference between the test clock time and the actual
time.

FIGURE 7
Transformer Coil Voltage Test
' (with capacitor)

W
LR R T

TERY VOLTAGE 4 52
INTS ?l,;g; 1

2 \MEASURE BATTE
5% AT THESE TWO POINTS

Y%

INSIDE CHARGER {1 ..

R i L i inde

FIGURE 8
Charger Wiring Diagram
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REF PART NO.

1

© W o 0o N O O & W N

07684S
09691S
09560S
02390S
09653S
041278
08776S
02028S
020088
025068
02106S

WARNING: All electrical repairs must be performed by qualified personnel only.
Incorrect assembly may result in a risk of electrical shock or fire.

PARTS LIST FOR LESTRONIC Il CHARGER

MODEL 7850
DESCRIPTION REF PART NO. DESCRIPTION

Case Assembly 10 08512S DC Cordset, 12/2, 108", No Plug
Transformer Assembly 1" 12781S DC Cordset, 12/2, 108”, Neoprene Plug
Electronic Timer Kit 1 12843S DC Cordset, 10/2, 144", Neoprene Plug
Capacitor, 6 Mfd, 660 Vac 11 12844S DC Cordset, 10/2, 240", Neoprene Plug
Heatsink Assembly, with Diodes 12 08607S DC Cordset, 12/2, 108", w/SB-50 Plug
Ammeter, 0-30 Amps 12 10536S DC Cordset, 12/2, 130", w/SB-50 Plug
Fuse Assembly 13  08224S DC Cordset, 12/2, 108", w/SB-175 Plug :
Bushing, 7W-2, for Cordsets 14 08020S DC Cordset, 12/2, 108", Lester Yeliow Plug
Bushing, 8P-2, for 10/2 Cords 15 08313S Plug Assy., SB-50
AC Cordset, 6 . 16 029578 Plug Assy., SB-175
AD Cordset, 9 ft. Not 0804558 DC Receptacle Assy., for Neoprene or

Shown Lester Yeliow Plug

REY.
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SECTION 6 — AC LINE FUSE OR CIRCUIT
BREAKER BLOWS

if this occurs when the charger power supply cord is
connected to an outlet, without the DC output connector
connected to the battery connector, the charger power
supply cord may be shorted. Disconnect the power
supply cord from its outlet and the DC output connector
from the battery connector, then check to be sure the
Electronic Timer Kit is NOT bypassed. With a suitable
continuity tester ¢gheck the circuit across the power
supply cord prongs as shown in Figure 2. THE CIRCUIT
SHOULD NOT BE COMPLETE. If the circuit is complete,
check the relay contacts to be sure they are open and
have not welded closed. If the relay contacts are open,
the power supply cord is shorted and must be replaced.

If the power supply cord checks good the transformer
coils may be shorted. Refer to Section 7 — “Transformer
Short or Burn-Out” for test procedures.

SECTION 7 — TRANSFORMER SHORT OR BURN-OUT

Failure of the transformer may be caused by natural
aging or premature shorting of adjacent coil turns. A low
or complete lack of output would be observed on the
ammeter, however the transformer may hum or the AC
tine fuse or circuit breaker may blow when the charger is
turned on. To test the transformer, disconnect the power
supply cord from its outlet and the DC output connector
from the battery connector. Then disconnect the trans-
former secondary coil leads #1 and #4 from the diode
terminals and disconnect the transformer capacitor coil
leads from the capacitor terminals, Use care when dis-
connecting the capacitor lead so the wires do not break.

A DANGER—HIGH VOLTAGE: With the charger oper-
ating, the charger capacitor voltage is
approximately 650 volts AC. Use extreme
caution when working near the capacitor
terminals.

In order to apply AC power directly to the transformer

primary coil the Electronic Timer Kit must be bypassed.

Refer to Section 1, Part A for bypass procedures. With
the Electronic Timer Kit bypassed and taking care for
personal safety, connect the power supply cord to an
outlet. If the AC line fuse or circuit breaker blows, the
transformer is shorted internally and must be replaced. If
this does not occur, check the transformer secondary
and capacitor coil voltages as shown in Figure 6, using a
suitable AC voltmeter. If the measured voltages are sub-
stantially lower than those shown, the transformer is
shorted internally and must be replaced.

If the transformer secondary coil voltage and capacitor
coil voltage check good, disconnect the power supply
cord from its outlet. Check the capacitor to be sure its
rating is 6 Mfd, 660 volts AC, and then carefully reconnect
the capacitor coil leads to the capacitor terminals. Then,
taking care for personal safety, reconnect the power
supply cord to an outlet and measure the transformer
secondary voltage again. The correct voltage reading is
shown in Figure 7. If the transformer secondary voltage
reading is the same as measured with the capacitor dis-
connected, from Figure 6, the capacitor may be open, the
capacitor coil may be open or the capacitor coil terminals
may not be making proper electrical contact. Refer to
Section 1, Part C, ltem 2 for capacitor test procedures. If
the voltage readings are correct, both the transformer and
capacitor are good, refer to Section 1, Part C, Iltem 1 for
further tests of the DC circuit.

If it should become necessary to replace a terminal on
one of the transformer leads, the new termina!l must be
crimped AND soldered. NOTE: Some transformer leads
may be aluminum wire and a solder must be used on
these wires that is intended for use on aluminum, such
as Alcoa #807 solder with Alcoa #69 flux. If these mate-
rials are not available locally, contact the Lester factory.

LESTRONIC Il CHARGER
“LIMITED WARRANTY”

Lester warrants each new Lestronic Il Battery Charger for defects in material and workmanship for a period of two years from the date of manufacture of the complete

unit.

Repairs can be made at the Lester factory. To do 30, send the defective unit with transportation charges prepaid 0.

Lester Electrical of Nebraska, Inc.
Attn: Repair Department

625 West "A” Street *

Lincoln, NE 68522-1794

For repairs made at other than the Lester factory, Lester will provide only the replacement parts. Delective parts should be sent with transportation charges prepaid to
the Lester factory at the previously mentioned sddress.

If the unit or parts are found in the reasonable judgement of Lester to be defective in material or workmanship, repair or replacement will be made by Lester without
charge for parts or labor. Repair or replacement will be at the discretion of Lester, with replacements being made using current models or parts performing the
equivalent function. Electronic timer kits that have failed and are unrepairable will be replaced as follows: If a year or more remains in the warranty period, the
electronic timer kit will be repiaced by a new kit If less than a year remains in the warranty period, the electronic timer kit will be replaced by a factory rebuilt electronic
timer kit having a8 one year warranty period. Labor charges other than those incurred at the Lester factory are not covered under this warranty. All expenses
associated with delivering defective items to the factory and the expense of returning repaired or replaced items from the Lester factory to the owner will be paid for by
the owner. All warranty work accomplished at the Lester factory will be completed within a reasonable time after receipt of defective items.

This warranty does not cover any semiconductor parts, such as diodes, which are vulnerable to electrical overloads beyond the control of Lester.

This warranty does nol cover any charger that has been subject to misuse, neglect, negligence, or accident, or operated in any way contrary {0 instructions specified
on the charger case and in the owner's manual. No claim of breach of warranty shall be cause for cancetiation of the contract of sale of any Lester charger. Lesler
assumes no responsibility for loss of time, inconvenience or other damage, consequential or otherwise, resulting from a defective charger. All implied warranties
(including merchantability) are limited in duration to the two year from date of manufacture warranty period.

Some states do not aliow the exclusion or limitation of incidental or consequential damages; or limitations on how long an implied warranty lasts, so the above
limitations may not apply to you. This warranty gives you specific legal rights, and you may aiso have other rights which vary from state to state.

Lester's obligation under this warranty is strictly and exclusively limited to the repair or replacement of defective items. Lester issues this warranty in good faith and
with full confidence in the workmanship and quglity of Lester products.
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=Legpgne
_black
red -
green¥®
3 red or
___sNwhite +
116 Vac TO
RECEPTAGCLE ' BATTERIES
white black
_ en
_E l} AMMETER
CAPACITOR
¥ Green wire not used

on some models. TRANSFORMER

FARTS LIST FOR LESTRONIC II CHARGER
MODEL 12925 TYFE Z&LC40-SET
115 vaz &0 HZ

FART NOC. QTY DESCRIFTICON

14911= 1 CAZE ASSEMELY

027475 1 TRANZFORMER AZZEMELY

O041% 1 HEATSINKE ASSEMBLY, WITH DICODESR
0SE493 2 DIODE ASZEMBLY

Q23673 1 AMMETER '

ODLS0T 1 ELECTRONIC TIMER ASSEMBELY

023%0% 1 CAFACITOR, 4.0 MFLD, 4460 VAC

02002 1 BUSHING, SF-2, INSULATOR FOR DC CORD
1121328 1 RECEFTACLE,. MOTOR BASE, 125/15, HUBBELL S
14946325 i CORDZET, DT, 1072, 46", NO FPLUG
02774% 1 FUSE AZTEMELY

Ji

—(WW Mark Industries

REV.

POST OFFICE BOX 720 « LONG BEACH, CALIFORNIA 90801




[ ]

1 Mark Industries VENDOR

o ILLUSTRATED | TROJAN BATTERY SECT. 2
PARTS CATALOG PAGE 1

TROJAN MILEAGE MASTER BATTERIES

TROJAN BATTERY COMPANY

12380 CLARK STREET - SANTA FE SPRINGS,CA 80670
(213) 946-8381 « (714) 521-8215 Toll Free (Outside Calif.) (800) 423-6569 (Excluding Alaska and Hawaii)

REY.



N N
(24
QO
A H M
Z 0 QO
[°5 I C5 I
- 0 N
Lo}
(V]
o
o
o
o
| =
o]
(8]
>
44
O3]
(]
B
<t
m
=
<
>
(@]
24
H
7 L)
o
-m -
=2 =
SDA
(V9]
g|E o
g2
-
V <
~EE
mL

*0)1| A10}18q UBIOYS |{|M UOjIBI8dO
180 0) [BUQW|HeP @18 YIIYM SUO[)IPUOI BEeY) jO Auy
482 uf 9[9ujdedes pue Onid JeBivyd jo uojlipuo) °L
we|sAe uo|Es|WSEUBL) PUB BAlP JO uopieiedo Jedoid ¢
WesAs |9214190}9 J0 uojiesedo Jedoid
uopeaqn| Jedord
juswul)e jedoid °*
einseeud o1y Jedosd
Ouip oxuig *
110} {9nuUSW uoj
~ONJISU| BY) U] POU)INO 8V 28D 3I9YD ‘|BAIeju| JBjnbes B UQ *d
‘soojieg jo ,Bujjooyg
ojqnoi},, Buj10A02 Al UO(1208 28pUN IO} PR(|8D 89 8INP
-920id 9Wes Oy} O] SUOP 8q Pjnoys 8yl ‘8j}} J0 pPus
Oy} JUQU 89 §0[I0]18Qq )] SUjWIG|ep O] §]|8J |8 NIYD ‘¢
8§ uojjaedeu] Jepun pe()99ds 88 SUO|IOBUUOD NI8YD 2
*89(10)}8q Oy} O} peuiniel
Bujeq 8] e0seyd Jedoud Jey) insu) 0) J8D18YD NIOYD '}
pojou i .9._%.2 Mo| §| "082°} - 0SZ'} ©q PInoys A}jAuIp.
‘Bujpues A)jaeil ojj00de 10} 6]182 020W 10 (2) OM) ¥2OYD
10de ‘pebivyd UEEQ GARY 80110}{8G Y] J0}j8 NOOM ¥ 9JUQD
‘snojajdens %00| YIym Aus eawjdey 'pesodxe eie
$0J|M UX04q JO 9800] OU j8Y) Puw Pool e.8 suo(12eU
-U02 0|qQRI |9 Qins og — sequD peisig 0 ueNoIg ‘§
‘8|BUULIQ) UPMIEQq PpEW 8] 2BIU0D pool Jey) pul B
@48 BUOJIIPUUCD ||V @INS 9F — BUOHINUUOY 08007 T
‘U0|804102 JOYLN)
pivies 0) Avids @A[j9ejoid 10 eseaiB Dj|sjew-uou B
Ajdde pus UO[1I9UUOD UBGJD '8181X9 AUR J| — UO{SOLIOD °}
110} SUO[IOPUUOD jBUjW
-0} J0 10 pus Aojeq joadsu) sepielieq Bupeism ueym ‘e

Nl wiG o

180 S} Oju] UOIB|BIBU] Joye Aje)ep
-SWitl] sopOlBq J0 #188 eBIRYd sAsm)y ‘sjsujuue) Aeleq
pus 80n| 10}20UUOa UGEMIEq }28ju0d pooB Bujgeus 1yd)
QPRW @Q PINOYS SUOJIIGULOD ‘SUOJIINIIBU| 8IUNIOPNUBW
IDIYOA Y\ Yi|M SOUBPI0ION U] PAJjRISU] OQ PINOYS sepIeleg

aeanPenuRw A19jj9q ey} o Suo|IONAeY|
YiiM 92UEPIODDN U) POIEAIIIP 9Q PINOYyS BejeRq 9018yd Aig

‘184 pesn
0gq UBD 80[6)IBQq J8eP|0 Oy} 18y} 08 X20}8 ejejos pue 4By (g)
9014} UBY| SJow 9104B| %00)8 Jou oQ '8i9A8| ueemieq BPINOG
Bujpoddns ea9|d ‘Ajjenp|A|pu] PeJOIS 48 S910)Eq j| ‘Dupyos}s
Jedoidw| wouj N30 UBI S0BWEP J6UIBIUOT Jo/pur SOBWEP

180d “J04jous jo do} uo Ajoeuip AIeEq GuUO XIBIS JBAGN ‘P

‘@9|M00 Kigyeq
40110Q A0 jIM YIyM BuOJpUOd pood qnsu| o} uojidedey)

‘PIOV jO UO|IBINWNIIE UB 8] O19Y) }| 90|10 0q
4SUM O} JOJUM PUR BPOE JO 91BUOQIRDIQ §O UOJINIOE ¥ 88 °Q

*81199 9y} 19}jue 0}
10)}9W uD|eI0) 18I0 1O 10]EM MO)|P jJou OQ '928jd U} 818
8dud JuRA @y} &ne Bupew €012011Rq 8Yy) jo 8dO) OY) Yeem ‘B

6483 Bujyseam usym 10 Buiisjem A eem Jejje selisljeqg Use|D

*0))| A1onivq
peusuIOys 01 pPue] [{IM S|y} edUujs si0lwsedes oYy} jo
do} ey} mojeq doip o) [sAs] 81£|0J120(8 8y} MOjje Jou o ‘8

9|} 99jaJee jo pue Bujieen ‘¢

uojjwiedo sunjesedwe} ySiH ‘2

Bujbieyien °}

'POYIVYI 0q PINOYS YIJYM SUOH|PUOS

Buimojjo} e} jo {9 Jo euo >=-Lo oouesesd oY) €980

-1puj ODVIN 191BM $800X] 'I0}RIBAE8 GAOQE §] 814]04}1200
einese 0} s0ujie)um Ajeem UGBM|eq )82 %I8Yd jodg ''p

*80110}}8Q J0}9M O}

080Y B 98N JOU OQ ‘JOjRIPU} |9A9) OU 8] BI0Y) j| 9iOjRL

-8den Oy} jo doj Oy 10A0 YOU| B4 JO JORIIPU) |eAe} O}
i oL |1IHeAC jou 0Q ‘948 Jodosd Oy} O} 8]0 |8 i *?

'UojsuRdXe 0} Onp PIOB JO MO); JeA0 Jueassd o} Dujbisyo
1040 Aiqeiejesd $6(:0)18q 40j9M pus eded Jusa eAowsy °q

*(920°) onpjses paxyj ‘(y00°) 9PLOIYD (€£00°)

UoJIJUedIed U] SeiNdW) eqEMOjI®  WNW|XBY ‘pesn

0q 10U }8NW JOIBM JURJUOD [WIeUjW YBjY 'PePULIWODIEI
0] 10}8M PRJINGIQ ‘8i|92 Oy O Jo|EM peacidde Ajuo ppy ‘e
’ ‘HOOM B S2UO JEUS) |8 SOLN}ING J0jIM

yiuow ¥ 93uQ
syjuow g A29A3

paunbe guoN 4 .0y Mojeg

ofisy) sinjssedwe ) eBvio)g

18M0]|0} €8 ejpAJaju| J9|nDas |8 pebivyd eoq 1snw Aey) ‘e0jAIe8
uj peas(d R[91e|pew| JOU PUS |OM POA|OIDL 048 §O110118] Ji
"Juewesn|des Aie)eq 10}
Jeojiddne Jnok 1991u0) *Auedwod uojepodsuvs) ey) isujebs
Wis|2 ¥ 8[|} PUB 9A|18|UGSIdE! §,19}119D Gy} WOI) BORWYP BY)
1O JUeWDBPEIMOURI iN208 Puno} 818 se)ieeq pedewsp )|
*ebuyue:q jo subje
40} .oto:-ﬁ 980y} eujwexe ‘suoped Bujddiys ey} uo ejods
oM Jo O} ebwwep 10j uojuelv Jejnojued Avd pus Joj %007
*oBewup 10} 80ji048q JO Sjuswdiys Oujwodu] 10edeu] shemiy

8A0qE pue 4 ,08
4.0001 4 .00

4

NOILIIdSNI
~JONVNILNIVIN .N

¢/} 4
TVAIFOFY «
i AYILLIVE MIN

3]21YdA 214393]3 JO douULUIIUICW pue aied 1adosd

REY.



N m
4
Q
A H M™m
2 0O 0
M ] <
- 0 N
ke
)
3
o
o
]
c
o)
3]
>
[+4
&3]
&
(3]
<
m
=
5
O
[»4
=
7] L]
o
-w )
2=
SDA
(9]
- Epe
Gla 2
T.T.mm
v <
HER
| =
M.l

‘80{10})0q
eyl Jo uojpuod Byl eujuuesp o1 sesmpedsosd Bujjooys
oiqnoJ} pue uopdedsu] Mmojjo4 ‘su|Beq 8djAIes ©i0j8q PUW
©08.0|8 WOJj POAOWS) UBEQ SBY J9D 0)Je 80[10}|8q NIOYD

-Bu|180d
QA|190104d Jo essesB ojjejew-uou jo Bujjeod Jybj v Addy

JyB) eJB SUO{IP8UUOD PUR UBS|D
018 $10}00UU0) puw sjeUjwie} eins Bujeq ‘se|qed eIB|deY

‘461 00} 10U Inq wj ‘Umop

ploy Apedosd ese Aey) 1ey) ens Bujeq Jed u| 86110]18Q {j918U|
89 oY) U} Bujj|eisu| eiojeq jeAe| 8}4j0)

-9010 Jedoid pue 918U|BIUOI UBY0I] SO} §8)10)18Q MBU 190dsu|

'86{QED pUB SUMOPPIOY ‘eAus} AI8)1BQ UO[IPUOI) PUB UBE|D)
'90)10])0q §0 108 PO SAOLIOY

‘jenusw uoj

-9NJjSU} BI|) U] POULINO 88 B|QNOJ} J64]0 JO BOUB|8|XE BY)
J0j pPOYIBYD 6qQ PINOYS || @91AI8S U] %28q J8d ey} Bujind
0] JO|id "83]AI08 PBNUNUOD 10) AIO)IBj9NBR PUB UO||IPUOD
poob v} ese Aey) ‘sejnujw 05 ,uey} e1ow uns sejseyeq ji
' ‘981n03 j|00 eBuioAe

ue uo pejaedxe eq Aew )joB jo punos GUO ©IJJAJeS JBD
108 up "e)j1 ynjesn sjey) jo pue eyj Bupesu oq Avw puw
Ajoeded 180) easy Aeyl seynujw 0S-0y uni sepe}eq )i ‘qQ
‘AJesseseu vey) 9| Jueweoe|des Aiejieg ")|ndsd  *

ey} u) 8| Aselleq eA[1oejep B JO 8j|| JO pue ey peyoeel
Jeyl|e 8Aey Aey) s9)nUjw Op UBY) 8E6] LN Se[sBIIRG Y} || ‘B
‘166) B[y} UO EBINUJW G/ JO WNWUIW ¥

Un) pinoys £5(16118q MoN "ebeljoA S|yl 1@ )jO-1NYS SewWoIne
ue BujAey ojqu||BAT MOU 648 818]50) °‘SI|OA G'IE JO 80B)|0A
|Bujwia) B 0) ew)) oY) p1odas pus sdwy G/ 18 sejeNeq ey}
@01uyas|p puv 8ojI011EQ JO 108 By} O) JB|80} PUO| B |OPUUDD

*Aeid Oujpe)e
0} Jojid Aep ysue peBinys Ajjnj es1e sepiejiuq eins eq shemjy

‘owy) jo spopred peBuo|
-0id 10) uo|1|puo3s peBivyds|p Ul )¢ O) Se110))9q MoOj|e Jou OQ

*ABp 19Y) POSN 10U SBM 4RO §| sepI0)juq eBieyd Jou oQ

L4
]
‘8
‘4

88[10)jv@ YNO UIOM

Yiuow v #3UQ 9A0QW PUY 4 ,00

syjuow z Aoa3 . 4.0901 4,00

peJjnbes auoN " 4,0y mojeg
[ 171 [T sinjuedwe] efviolg

1M0J0Q UMOYS B|BAISIU| oWy} 18 eBivyd

ln} o) pabieydes oq pinoys sspieljvg oy} 68018 | BlUM °T
‘pojeae) Apedosd pue

peBinys Ain} ‘peuwe|d eq pinoys eejie11uq ‘183 Bujio}s 0) S04

‘pebreyd A|inj 8| yo|ym oBe ejquiedwod jo Aieyeq 10
lsjeg mou y)m 00vjdes pus Aieleq SA[I20)ep Sy} BAOWOY ¥

Ins412 oy) Ul AiBlEQ OA[199)0P OU) YIIM Sel10}18q oL eBIeydey ‘¢
-Aiey1eq OA[1D0j0p BY) NIBW T

'JO19UNI0A ¥ JO OSN AQ 0A|128j0p 8] YOIyMm
1199 10 Aieneq ey Bujujwieiep pus uo %29q Jeise) 008y
oy} Bujuim Aq Jo (Kse18q ® Jo 9jje5 uaem)eq sjujod esow io
0£0°) o819y29)p dwy g7 ey jo pue ey |8 #2USIBA KjjAwID jo
UO|IBAI09Q0 Aq Jeyi[e peujuieiep €q uEd AIe})eq SAl98jeQ '}

{se1n) |34 einjmuesd) sejiviing eAndejeq

..c.:-a_!: c.S»;
#qnoJ) 8qissod Jo UCHEIIPU| LY 8 )] 810w JO Rujod 0O’ AQ
AiwA 9109 J| 082°1 0} 092°1 JO s8)1|ARID 18 peBiyd Ajn) i
sejien1eq 18yl o1ne og ‘00ieyoe. is)je UjBBe vej AN (|8 peey °p

oy Aq pep wooes 88 sojionwq ey) eBisyoey ¢

*8]182 MO
oyl NIOW ‘1oedsns Joj esned 8| A1e)jeq ¥ jo |82 :..222"
o10W Jo syujod 0go' jO uopBReA Y °8[|8d Buoww ApAwsb
9)j|5eds U) uO[IBIIBA 10} JelewoIpAy B YiiM 8)[8D |8 Yooyd
‘uojiipuod pood uj eq o) swedde suOjoBULDD (PUjULIG) §| ‘T

*69)qe2 paAsl) 10 usYOIq pUs
8U0|196UL0 8800] 'UO0|80110D JO} BUOHIIBUUOD JBUIULIS] ¥OBYD °f

19MO[|0) 89 peU|weXY so)i8))8q
o) pue doys oy) oy .ua:o_n oq 0) 8] Jud 8y} ‘jjof jo punoi
U0 UBY) 880) Bujwioped Apedosd ejeiedo o) 8[9) J¥ B UM

*101n198)

‘08 Op 0) ©{qi8Re} peujwieiep &} )| J) ejqisejw
-10d 8] spunos uasmieq Bu|Bieyy ‘peje|dwos vesq sey Avid
88 U00S §8 05N 8,Aep YIBe 10)jp PeBIBYD 0q O} eiv sepe|ug ‘T

jenuew Jvd
10 106818Y2 0y} Y1 )M PBNSS| BUOJIONIISU] Y)IM JU[[JWB) BWOIRY ‘)

z4 . = LIM 40 »
JOVHOLS YILNIM

1LNIWIIV TIdITY
AYILLIVE .m

“RmIINAII0Nd
ONIDYVHI

REY.



VENDOR

Mark Industries
ILLUSTRATED TROJAN BATTERY . SECT. 2
PARTS CATALOG (continued)| pAGE 4

TROJAN MILEAGE MASTER BATTERIES

REF.
GROUP 20 HOUR 75 AMPS TO 525 VOLTS OVERALL DIMENSIONS
NUMBER TYPE VOLTS RATE A.H. AT 80°F MINUTES LENGTH WIDTH *HEIGHT  WEIGHT
GC-2 T-90 6 185 80 10-3/8 1-1/8 10-3/4 56
GC-2H T-105 6 217 105 10-3/8 1-1/8 10-3/4 61
GC-2H T-135 6 244 135 10-3/8 1-116 1112 72

OTHER SPECIAL BATTERIES AVAILABLE FOR ELECTRIC VEHICLES. *TYPE OR TERMINAL WILL VARY HEIGHT SLIGHTLY

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

WING NUT TERMINAL

STRAIGHT POST Y46 O %3¢ Stud
TYPELY TYPEUT

ANGLE TERMINAL UNIVERSAL TERMINAL
%, ¢ Load coated bolt

g ' 2 ' \ . » ‘ 1 : .
\>
: ALL BATTERIES COME WITH UNIVERSAL TERMINALS
UNLESS OTHERWISE SPECIFIED

DISTRIBUTED BY

MARK INDUSTRIES

TROJAN BATTERY COMPANY

) 12380 CLARK STREET - SANTA FESPRINGS,CA 90670
{213) 946-8381 » (714) 521-8215 Toll Free (Outside Calif.) (800) 423-6563 (Excluding Alaska and Hawaii)

REY.
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VENDOR

Mark Industries
ILLUSTRATED MICO DISC BRAKE SECT. 3
PARTS CATALOG PAGE 1

SY'TEC SERIES

MULTIPLE

DISC BRAKE
(dry design - SAE B size)

MICO, INC.
1911 Lee Bivd., P.O. Box 2118, No. Mankato, MN U.S.A. 56002-2118
Phone. (507) 625-6426 / TELEX 910-565-2444

MICO WEST /SY TEC
701 East Francis St., P.O. Box 9058, Ontario, CA U.S.A. 91762-9058
Phone: (714) 947-4077 / TELEX 510-600-0132

FORM NO. 81-950-051 5/86 Printed in U.S.A.

REY.
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VENDOR

Mark Industries
ILLUSTRATED MICO DISC BRAKE SECT. 3
PARTS CATALOG (continued)] PAGE 2
TYPICAL BRAKE
CASE GASKET PISTON
SOCKET HEAD SPRING
SHOULDER BOLT
(Tension Pin) BACK-UP RING
OIL SEAL O-RING
BEARING
SNAP RING 7

RETAINING RING

SPLINE SHAFT

PRIMARY DISC™

ROTOR DISC
STATOR DISC
COVER

SOCKET HEAD
CAP SCREW
(Assembly Bolt)

SPRING PLATE

FIGURE 1

PRESSURE PLATE

O-RING

BACK-UP RING

CASE GASKET

REY.
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ILLUSTRATED

PARTS CATALOG

MICO DISC BRAKE

VENDOR

SECT. 3
(continued)] PAGE 3

PRINCIPLES OF OPERATION

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

to fully release the brake. Consult
catalog to choose the torque which
best suits your design parameters.

It is very important to remember that
any pressure on the brake’s release
piston will directly effect the level
of torque. .
Two application examples.

1. The brake has a release pressure
of 200 psi. The actuation pres-
sure is provided by a charge
pump. During certain phases
of the machine’s operation, the
charge pump pressure dips from
200 psi to 100 psi. At 200 psi,
the brake runs free {zero torque)
but at 100 psi the brake will

. A brake has a release pressure

selected which has a lower
release pressure.

of 200 psi. The system is set up
to hold a load when a variable
pump is shifted into neutral.
Everything is running fine until
the filter clogs, causing a build-
up of back pressure in the
return line to the tank. At a
pressure of 60 psi, the brake will
lose 25% of its holding torque;
thus the load may slip. The
situation can be corrected by
replacing the filter or adding an
extra margin of safety to your
required brake torque in the
initial design.

generate slightly less than half of These brake are designed to give thou-
its rated torque. The brake will sands of trouble-free hours of service
drag — failure may occur. In when set up correctly in the hydraulic

this case, a brake should be circuit.

clearance for the individual discs.
A brake with 1/2 of the full spring
compliment will have 1/2 as much
torque and will require only 100 psi

DESCRIPTION OF MODEL NUMBERS

B - [k|k]| [k[k] [k]k| - [*][*

OUTPUT FACE—J L—— OPTIONS

SAE B Mt. (2) Bolt S—Speed Sensor
Z-Wet
D—Double Bearing

OUTPUT SPLINE

13—-13T 16/32
06--1.0 Dia. 68
25-1.25 Dia. Keyed INPUT FACE
B—2-Bolt Mt.
INPUT SPLINE A—MAB (4) Bolt &
13-13T 16/32 SAE A2 Bolt
06—1.0 Dia. 6B
25-1.25 Dia. Keyed
TORQUE
Code Std. High Release

40 4000 190

28 2800 190

35 3500 150

24 2400 150

29 2900 135

19 1900 135

25 2500 120

16 1600 120

18 1800 100

12 1200 100

REY.
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mmm Mlﬁr:: ,II_ ?Ad_.r‘::tries MICO DISC BRAKE SECT. 3
PAGE 4

(continued)

PARTS CATALOG

DISASSEMBLY ASSEMBLY

1. Remove 2 flat head assembly LUBRICATE ALL RUBBER COMPO- bly bolts {item 9). Torque bolts
bolts (items 1). A suitable NENTS FROM REPAIR KIT WITH to 40 ft. Ibs. A suitable holding
holding fixtue is useful to keep CLEAN TYPE FLUID USED IN THE fixture is useful to hold brake
brake in position. SYSTEM. in position.

2. Tap female. end of spline Sh_af‘ 1. Use an alkaline wash to clean 13 Install s'tator‘ discs (item 1_3) a.nd
assemb.ly (item 9) and spring parts before assembly. rotor discs !ntem .12). Begin with
plate (item 14) with sof.t mallfet 2. Press oil seal (item 5) into a rotor d.ISC (item .12) .and
to separate cover. If sectuonds Yvnll bore until it is flush with bear- ?I;()ernate with stator discs (item
not separate, use a screwdriver . . .
to carefully pry sections apart. |or:;_;; s:::)u:::; fac(:p:‘r;w:lr:e t:ef 14. lns.tall ;.)rimary disc '(item 11).

3. Remove case gasket. (item 7) front side of cover (item 6). 15. Align discs and partially screw
from cover (ﬁem 6). 3. Press bearing (item 4) into in four oil-dipped, socket head

4. Remove retaining ring {item 2) position until it bottoms out on shoulder bolts {item 10). Inspect
from spline shaft assembly (item oil seal borestep. for free movement of stack.
8). 4. Install snap ring (item 3) into Pressurize brake .release port

5. Remove spline shaft assembly cover (item 6). {approx. 200 psi) to release
(item B) from cover (item 6) 5. Press spline shaft assembly (item discs. Torque shoulder bolts to
by tapping male end of spline 8) into bearing (item 4) until 20 f't. Ibs. and‘relez‘ase pre‘ssure.
shaft assembly with soft mallet. shaft bottoms aon shaft shoulder. A suitable holding fl.xture I.S ?.ISO-

6. Remove snap ring (item 3) Bearing innner race must be sup- ful to hold t?rake in pfasmon.
from cover (item 6) and press ported during this operation. 16. Install cover (item 6) u.smg flat
out oil seal {item 5) and bearing 6. Install retaining ring (item 2) head assembly bolts (item 1).

, gtem 4) iff requirid. ead shou on spline shaft assembly (item Torque bolts to 45 ft. Ibs.

. Remove four socket head shoul- 8).
der bolts (items 10). A suitable 7. Install back-up rings {items 17
holdln'g flxtfu"e is useful to hold & 19) on piston (item 16)
brake in position. toward spring pockets.

CAUTION: Do not remove 8. Install o-rings (items 18 &
shoulder bolts 20) on piston {item 16). Be
without pressuriza- sure o-rings are flat and all
tion of brake twists removed.

(approx. 200 psi) CAUTION: Care must be taken
or damage may re- 30 as not to scratch
sult. or mar piston.

8. Remove prim'ary d.isc fitem 11), 9. Lubricate piston (item 16) with
;:::e :gt;rrd:;s('ti?::n:? :;r;)d type fluid used in the system.

9. Remove 2 socket head cap Carefully prefs piston into

. 9) pressure plate (item 21). Be sure

10. :::nv:v((an:gisng .plate (item 14): pjston is aligned correctly at all

11. Remove case gasket (item 7) tlmes.and that tfiere are'n'o
from spring plate fitem 14). extrusions. Press pastoln un?ll it

12. Before removing springs (items g(:;.toms on pressure plate (item
;3:;)::: pattern for reassembly 10. Install. six springs ({items 15)

13. Remove piston (item 16) by ‘accor.dmg to patte.rn noted dur-
carefully exerting hydraulic Lr;gsd:s;:sselesytl.bl: laflf;rrennatt::lor-
pressure through brakfa release 11. App;l)y g: bead of 3M-08601

e PR 2 e an e g e
o-rings (items 18 & 20) and out- fitem 14), pressgre plate (nt?m
g o : 21) and cover (item 6) sealing
s!de and inside back-up .rlngs surfaces. Affix case gaskets (item
(ftems 17 & 19) from piston 7) to cover (item 6) and spring
(item 16). plate (item 14).

CAUTION: Care must be taken 12. Place unit on a press. Using
$0 as not to scratch fixture, depress and install two
or mar piston. oil dipped, socket head assem-

REY.
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(continued)| PAGE

PARTS CATALOG

(3]

FOR REPAIR KIT INFORMATION REFER TO PAGE 7.

FIGURE 2

(Assembly Bolts) .’
CKET HEAD SHOULDER

ension Ping) 4038 390k

REY.
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MICO DISC BRAKE

(continued)

PARTS CATALOG

BLEEDING

nect pressure lines.

1. Install brake in system and con-

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

SERVICE DIAGNOSIS

port and allowing air to escape
from top port. Pressure should
not exceed 100 psi during bleed-

ing.

lease

3. Apply sufficient pressure to re-

brake and check for proper

operation in system.

n g M«‘} i’ﬁ

vr-u.J &\{&'@kﬁ

AUSE.

AL £ ”'wu.aﬁ‘e,w.; i

Brake slips

A. Excessive pressure in
hydraulic system

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

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

B. Oil in brake if designed
for dry use

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

1. Gearbox oil

2. Hydraulic oil

3. Hydraulic oil

Replace oil seal in brake
Check motor seal

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

C. Disc plates worn

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

Check disc thickness

D. Springs broken or have
taken a permanent set

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

Check release pressure
(see spring replacement)

Brake drags or
runs hot

A. Low actuation pressure

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

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

B. Bearing failure

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

Replace bearing

C. Oil in brake

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

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

Brake will not release

A. Stuck valve or clogged

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

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

B. Bad o-rings

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

C. Discs frozen

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

Replace disc stack

REV.
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PARTS CATALOG

MICO DISC BRAKE

(continued)

VENDOR
SECT. 3
PAGE 7

REPLACEMENT KITS

PART NUMBER

g

RK-1 plus your brake model number

Inspection Kit

Face Gaskets
Case Gaskets

RK-2 plus your brake mode! number

Oil Seal & Gasket Replacement Kit

Face Gaskets
Case Gaskets
Oil Seal

RK-3 plus your brake model number

O-ring & Back-up Ring Replacement Kit

Face Gaskets
Case Gaskets
Oil Seal
O-Rings
Back-up Rings
Loc-tite

RK-4 plus your brake model number

Lining Replacement Kit

Face Gaskets
Case Gaskats
Primary Disc
Stator Discs
Rotor Discs

RK-5 plus your brake model number

Bearing Replacement Kit

Face Gaskets
Case Gaskets
Bearing
Oil Seal

RK-6 plus your brake model number

Spring Replacement Kit

Face Gaskets
Case Gaskets
Springs

RK-7 plus your brake model number

Pressure Override Seal Replacement Kit

Face Gaskets
Case Gaskets
Oil Seal

REY.
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il Mark ROSS GEAR DRIVE MOTOR SECT. 4
: ILLUSTRATED

PARTS CATALOG _page 1

TORQMOTOR.

SERVICE PROCEDURE

MAB SERIES

ROSS GEAR DIVISION
LAFAYETTE, INDIANA 47902

The MAB TORQMOTOR

e lLow Speed,
e High Torque
¢ Hydraulic Motor.

REY.
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Mark Industries ROSS GE VENDOR
ILLUSTRATED AR DRIVE MOTOR ‘ SECT. 4
PARTS CATALOG (continued) PAGE 3

SERVICE PROCEDURE

Preparation Before Disassembly

shaft. Drain the motor assembly by turning the output
shaft. Wash the complete motor-in solvent and remove all
particles of dirt from the exterior and blow dry before
placing on work bench.

Clean Work Conditions

If it is necessary to disassemble the TORQMOTOR,
make certain to use a clean work bench (a piece of clean

The hands and tools of the repairman should be clean, and
the operation should be carried out in a sheltered area free
from drafts that may carry foreign material into the dis-
assembled pieces. (Precision fits in the TORQMOTOR needs
“white room™ type care.)

Caution: Avoid wiping parts with a cloth, as lint and for-
eign particles may adhere to the working parts of the
TORQMOTOR.

Handling

Care must be taken in handling the close fitting parts,
as nicks and mutilations will result in serious damage.

REPLACEMENT OF HIGH PRESSURE SEAL (5)
IN TORQMOTOR
(Reference Figure MAB-200-2)

1. Remove dirt seal (1) and retaining ring (2), if burr
exists on retaining ring groove, remove with a scraping
tool.

2. Set the motor with coupling shaft (11) down in a
suitable clean can. Plug “A” port and connect “B”
port to 120 psi air hose, or use a piston type hy-
draulic hand pump. Note: The air connection should
be made with provisions for quick shut-off after the
spacer (3), shim (4) and seal (5) have been ejected.

3. Apply clean grease to new seal (5) and assemble into
housing assembly (6) with lip side inward.

4. Assemble shim (4), spacer (3) and retaining ring (2),
be sure the rounded edge of the retaining ring is faced
inward. Apply a small amount of clean grease to the
back side of new dirt seal (1) and assemble into hous-
ing assembly (6).

TORQMOTOR DISASSEMBLY
(Reference Figure MAB-200-2)

1. In a vise, clamp down on the housing assembly (6)
port bosses with the coupling shaft (11) pointed
down.

2. Using wrench with a 12 point 9/16" socket, remove
the seven special bolts (24) and place them on the
work bench.

Remove port hole plugs before attempting to rotate -

wrapping paper makes an excellent and disposable top).

10.

11.

12.
13.
14.

-~ Remove the end cover assembly (23) and seal ring (7)

by inserting screw driver between end cover assembly
(23) and sleeve protector (22). Pry up end cover
assembly (23) and lift from unit with seal ring (7)
attached.

Remove seal ring (7) from end cover asseinbly (23)
and discard.

Remove the commutator ring (21), commutator (19),
bonded ring (20) and manifold (18) by using two of
the special bolts (24) as a lifting tool, insert the two
special bolts (24) into two holes and lift out the
previously mentioned parts.

Remove bonded ring (20) from commutator (19) by
using an air hose, blow air down into ring groove until
bonded ring (20) is lifted out and discard.

Inspect manifold (18) for cracks and replace with
new manifold if cracks are visible. :

Remove manifold plate (17) by using the two special
bolts (24) and method previously mentioned.

‘Remove rotor assembly (16), wear plate (15) and

drive link (14) by using the two special bolts (24)
and method previously mentioned.

Remove vanes (16.2) and rotor (16.1) from rotor
assembly (16). Use caution not to drop these parts
when handling.

Inspect rotor (16.1) outside lobes for pits and marks.
If pits or wear marks are visible, discard rotor (16.1)
and replace complete rotor assembly (16) with a new
rotor assembly.

Remove thrust bearing (13).
Remove coupling shaft (11).

Remove sleeve protector (22) by inserting screw driver
between sleeve protector (22) and housing assembly
(6) and pry up. If rust exists on ends of sleeve protec-
tor (22), remove by sanding lightly.

Remove seal ring (7) from housing assembly (6) and
discard.

Remove housing assembly (6) from vise, turn over
and reclamp housing assembly in vise so that dirt
seal (1) is pointed upward.

Remove dirt seal (1), retaining ring (2), spacer (3),
shim (4) and seal (5) from housing assembly (6). Dis-
card dirt seal (1) and seal (5). If burr exists on retain-
ing ring groove, remove with a scraping tool.

REY.
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ROSS GEAR DRIVE MOTOR

VENDOR

(continued) PAGE

SECT. 4

4

Do not remove thrust washers (8), thrust bearing (9)
and needle bearings (10) and (12) unless there is
absolute evidence of damage. Needle bearings should
be free to rotate and not show signs of surface break-
down. If needle bearing (10) requires replacement,
use a 1.490 maximum diameter shaft and press out
thrust washers (8), thrust bearing (9) and needle bear-
ings (10) and (12). The housing assembly face should
be placed on a block of wood during the pressing
operation to protect it. Discard thrust washers, thrust
bearing and needle bearings and replace with new
parts as parts may have been damaged when being
pressed out.

If needle bearing (12) needs replacement use a bear-
ing puller to remove needle bearing, care should be
taken to not damage the housing assembly (6) face
with the bearing puller. '

1.

TORQMOTOR ASSEMBLY
(Reference Figure MAB-200-2)

important: Before starting assembly, clean all parts with a
clean petroleum base solvent and air dry. Do not wipe dry
with rags. Be sure all dried paint lips have been removed
from edges of lapped surfaces. Unless otherwise indicated,
do not oil or grease parts before assembly. Note: Lubricate
All Seals before assembly with SAE 10W<40 SD oil or clean
grease.

In a vise, clamp down on the housing assembly (6)
port bosses with the small bore end pointed up.
Assemble new seal (5) with lip side inward, assemble
shim (4), spacer (3) and retaining ring (2). Be sure the
rounded edge of the retaining ring (2) is faced inward.

Apply a small amount of clean grease to the back
side of new dirt seal (1) and assemble into housing
assembly (6).

Remove housing assembly (6) from vise, turn over
and reclamp in vise with large bore end up.

(*** See Note.)

Apply “Scotch™ tape around splines or keyway on
coupling shaft (11) to prevent damaging seal (5).
Assemble coupling shaft (11).

Assemble thrust bearing (13).
Assemble drive link (14).
Assemble wear plate (15).

Assemble rotor assembly (16) with counterbore in
rotor (16.1) down.

Assemble manifold plate (17), manifold (18) and
commutator ring (21).

10.

11.

12.

13.

14.

L2 L

Assemble commutator (19) and new bonded ring (20).

Assemble new seal rings (7) on housing assembly (6)
and end cover assembly (23).

Apply a generous amount of “STP” to both ends on
sleeve protector (22) and assemble over unit and onto
unit and onto housing assembly (6). Make sure sleeve
protector is setting in 2 non<cocked position.

Assemble end cover assembly (23) onto sleeve protec-
tor (22) in a non-cocked position.

Assemble seven special bolts (24) and screw in finger
tight. Alternately and progressively tighten the seven
special bolts to pull end cover assembly (23) and
sleeve protector (22) down into place. (Torque the
seven special bolts to 50 + 5 ft. Ibs.)

NOTE

If it was necessary to remove thrust washers (8),
thrust bearing (9), needle bearing (10) and needle
bearing (12), the following assembly procedure must
be followed.

Assemble new thrust washer (8), new thrust bearing
(9), new thrust washer (8) in this order into housing
assembly (6).

Press in new needle bearing (10) with suitable tools
t0 a 2.365 + .030 dimension into housing assembly
(6). Note: Bearing should indicate which side to press
against.

Press in new needle bearing (12) with suitable tools
to a .18 * .03 dimension into housing assembly (6).
Note: Bearing should indicate which side to press
against.

REY.
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PARTS CATALOG (continued)| page 5

TROUBLE SHOOTING

Trouble Cause Remedy
Oil leakage 1. Hose fittings leaking (a) Tighten fittings

(b) Replace O ring in 7/8™, 14
thread fitting

2. Seal ring leak (@) Replace seal ring by disassembling

motor
3. Special bolt leakage (a) Tighten single bolt to 50 foot 1bs.
4.  Faulty high pressure seal Remove dirt seal, retaining ring and spacer.

Blow out seal. Replace seal.

5. Coupling shaft and high Replace coupling shaft and seal
pressure seal _ package.
High loss of speed, 1. Lack of sufficient oil (a) Adjust faulty pressure relief
under load. supply valve,

(b) Repair worn pump.

(c)  Use correct oil for temperature
of operation.

2.  High internal motor (a) Replace worn rotor set with
leakage. new rotor assembly

(b) Replace worn commutator ring
(c) Replace worn manifold

(d) Replace worn wear plate.

Low mechanical 1. Line blockage () Replace blocked line.
efficiency or undue

high pressure required 2. Internal (a) Correct clearance of rotor set.
to operate TORQMOTOR Interference. (Replace rotor set)

REY.
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PAGE 6

PROVISIONING DATA

ISTANDARD MOUNT]

£2 (]

3.00 DIA max

A_o

873:14 UNF STRAIGHT J
THREAD O RING

‘6-8_SHAFY
(SAE J499 STANDARD)

*WOODRUFE KEY TAPERED SHAFY STRAIGHT KEY

237

31221378

/‘sﬁu—v
?

a

Use this design mounting when meximum

side load is applisd to the output shetr. [WHEEL MOUNT]

ra
Q KEY

$00 DIA MAX
[ ]

87514 UNF STRAIGHT
THREAD O RING

TAPERED SHAFY
(SAE J301 STANDARD)

— .
RN

vehicle wheels.

145 3N

< 18

H

§ N

- ,J =

g

- o
a
2
o

*WOODRUFF_KEY *6-8 SHAFT STRAIGHT KEY

The Wheel Mount design (w/1- teper
output shaft) can be used to apply
power direct to and support small £25-10UNF HEX HD SCREW.

*The 68 Splne sholt ond Woodrulf Key shaft

ore mochined for o WALDES TRUARC Snap Ring No 5100100 (or equivalent)

MOTOR | DISPLACEMENT | DIMENSION "A” APPROX RPM WITH | APPROX. RPM WITH | THEQ.TORQUE | IN.LB TORQUE @ 1500 PSI

SERIES | CU.IN./ REV. | STD. MIG| WHL. MTG.| 10 GPM NO LOAD | 10 GPM @1500PSi | IN.LBS/100PSI | STARTING RUNNING

MAB 08 59 7409 5.630 400 365 94 1,040 1,250 Dimensional Valoes Shown
MAB 16 ns 7,910 6.13) 200 180 188 2,150 2,850 Are Reference.

MAB 24 177 8.410 6.631 130 115 282 3,600 4,150

MAB 40 29.6 9.410 7631 78 &5 470 6,050 6,800

EXAMPLE:

SERIES

NOTE: System Relief Valve Setting from 2,000-3,000 PSI Require Prototyping and Evaluation by Sales Engineer.

SPECIF ICATION & IDENTIFICATION TAG GUIDE
MAB 08 0 02

—02 STD. MTG.
—03 WHL. MTG.
—04 STD. MTG.
—05 WHL. MTG.
—08 STD. MIG.
—09 WHL. MTG,
—10 STD. MIG.
—11 WHL. MTG.

——MOUNTING & SHAFT

MAB TORQMOTOR

6-B SHAFT
TAPERED SHAFT
TAPERED SHAFT
6-B SHAFT
WOODRUFF KEY
WOODRUFF KEY

STRAIGHT KEY
STRAIGHT KEY

REV.
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NISAN

NISSAN

OPERATION &
MAI]IN]TI’ENANCE MANUAL

MODEL A SERIES

13-A

Foreword

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

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

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

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

CEW NISSAN MOTOR CO, LTD.

Tokyo, Japan

Printing: November 1985 (02)
Publication No. OMGE-A12NG0
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A12 AND A15 ENGINES

High tension cable
Rocker cover
Distributor
Rear engine slinger
. Starter motor
. OQil drain plug
Oil filler cap
" Fuel pipe

Operation

HANDLING OF NEW ENGINE

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

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

N L B W —

Cautions in operation
1. After  starting, warm the engine
thoroughly by means of warning-up

operation until the cooling water tem-
perature rises above 50°C (122°F).

. Never attempt to race the engine under
non-loaded conditions.

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

4. Avoid overloading.

Names of Parts

; Spark plug
Thermo sender

Fan belt

11 Water outlet 19 Crank pulley 21 Carburetor

12 Oil level gauge 20 Air cleaner 28, Governor

13 Fuel pump 21 Front engine slinger 29 Exhaust manifold
14 Oil pump 22 Qil pan 30 Flywhee! housing
15 Oil fitter 23 Intake manifold

16 Alternator 24 Cooling fan

ENGINE HANDLING PRECAUTIONS

When handling the engine, be sure to
observe the following precautions:

When starting the engine

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

After the engine starts, make sure that
the oil and charge warning lamps are off.

Warm up the engine until it runs
smoothly, emitting normal exhaust gases.
. During this warming up operation, or
when the cooling water the cooling water
temperature is still low, never attempt to
race the engine.

2.

During engine operation

1. During operation, always make sure that
the cooling water temperature and lu-
bricating oil pressure are both normal.
Normal cooling water temperature is 75
to 85°C (167 to 185°F).

Oil pressure is normal if the “OIL"
warning famp remains OFF during engine
operation.

. Always be aware of the condition of the
engine, paying attention to any abnormal
vibration, noise or other unusual cir-
cumstances. If any abnormality is found,
immediately stop the operation, examine

Oil pressure switch

25 Water pump
26. Water outlet

the cause, and make the necessary
correction.

When stopping the engine

Upon completion of operation, idle the
engine for some time to lower its tem-
perature before stopping. This procedure
will help to extend the engine life.

Note that stopping the engine immediately
after heavily loaded operation will deterio-
rate the engine because it is still in a very
hot state.

Others

Perform periodical inspection and replace-
ment of the following items:

Engine oil, oil filter, air cleaner element, fuel
filter element.

REY.
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Engine model

ENGINE SPECIFICATIONS

Engine model

Item

Al5

Al5
ltem
Engine general specifications
Classification Gasoline
Cycle 4
. of cyii a L
No. of cylinders and 4, inine

arrangement

Lubrication system
Oil pump type

Trochoid gear

Qil filter type

Paper element (Cartridge)}

Valve arrangement O.H.V. (Overhead valve)

Cooling system
Water pump type

Centrifugal

Thermostat operating

170 ... For tropical area

Bore x stroke in 299 x3.23
Displacement cu in 90.80
Compression ratio 9.0
Number of piston rings
Compression 2
Qil 1
Number of main bearings 5
Valve clearance (Hot) in
Intake 0.014
Exhaust 0.014
Engine idle speed rpom 650
Ignition timing at idle speed 10°/650

B.T.D.C. degree/rpm

Recommended minimum

octane number (RON) 88
Engine oil capacity
US qt
With oil filter 3-3/8
Without oil filter 2-7/8

temperature °F 180 190
emperatu ... For cold area
Engine fuel system
Carburetor tvpe Down draft, 1-barrel
Air cleaner
Filter type Dry paper
Alternator
Model MITSUBISHI A1T24371
Capacity Volts— Amps 12-35
Voltage regulator g5 15m RQB222085
model
Starter motor
Model MITSUBISHI M2T20181
Capacity kW 0.8
ignition system
Firing order 1-34-2
Ignition coil MITSUBISHI HP5-13E10
model
Distributor MITSUBISH! T3T03581
model
Spark plug NGK B4ES

ENGINE SERIAL NUMBER LOCATION

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

AlS — XXXXXX X

' [——— Serial No.
Engine model

SGi326
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MAINTENANCE SCHEDULE

MAINTENANCE OPERATION

Periodic maintenance should be
performed after specified intervals

Months

MAINTENANCE INTERVAL

3 4 ) 6 7 8 9 10 1" 12

have elapsed in month or hours,

whichever comes first. Hundreds of hours

4 6 8 10

12 14 16 18 20 22 24

Retighten cylinder head bolts, manitolds & exhaust tube
nuts & carburetor attaching nuts

Adjust intake & exhaust valve clearance

Check drive belts for cracks, fraying, wear and tension

Change engine oil {1}

Replace engine oil filter (1)

X[ X{xX[X] X

X XIX|[X

X X|Xx|[X
x
x
XXX |X
x
x

Change engine anti-freeze coolant (L.L.C., Ethylene
glycol base)

Change engine cooilant (Soft water)

X X IXIX[Xx|Xx

Clean radiator outside (2)

Check cooling system hoses & connections (2)

Clean or replace fuet strainer element (2)

Check or replace fuel strainer {2}

Check tuel lines {Hoses, piping, connections, etc.) (2)

Clean & repiace air cleaner element Clean

8}

(Dry paper type} Replace

Check crankcase ventilation hose

x

Check & replace spark plugs Check

Replace

Check distributor point, cap and rotor

Check ignition wiring

Ad)just ignition timing

X

X X X X

Adjust engine idle rpm

X

X X X X

XXX IXiX

NOTE: (1)} Under dusty or other dirty operating conditions, more frequent maintenance shouid be necessary.
{2) Foliow the original equipment manufacturer’s (O.E.M.) instructions.

Check: Check, correct and replace if necessary,

SAE VISCOSITY NUMBER

GASOLINE ENGINE OIL

SW-20

-30 -20-10 0 10 20 30 40 °c

i i 1 1

—20 0 20 a0 60

80 100 °F

TEMPERATURE

RECOMMENDED LUBRICANTS

20!N-20. 20W-40, 20W-50
l i 15IIW'5°i i r LUBRICANTS
10W 30, 10W40. 10W-50 Lubricant Specifications Remarks
‘[TJ_‘ﬁ._ow’_L:\ For further details,
’ SwW-30 B Gasoline engine 0il  API SD or SE refer to the recom-

mended SAE
viscosity chart.

Anti-freeze

- Ethylene glycol base

REY.
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INSPECTION AND ADJUSTMENT

Valve ciearance (Hot) n
Intake 0.014
Exhaust 0.014
Drive belt deflection in (0.31-0.47)
_ TIGHTENING TORQUE-
Applied pushing force 22
Unit fr-ib
Engine 01l capacity Cylinder head boit 51-54
uUS qt,
With oil filter 3.3/8 Rocker shaft bracket bolt 14 -18
Main bearing cap bolt 36 -43
Without oil filter 2-7/8
Flywheel fixing boit 58 - 65
Engine compression pressure Connecting rod cap nut 23.27
psi /rpm
Standard 181 /350 Camshaft sprocket bolt 29 .35
Locating plate bolt 36-58
Minimum 142 /350
Valve rocker adjusting nut 12-16
Spark plug Oil strainer bolt 6.5-10.1
L47PW
Type B4ES Oil pan bolt 29-43
Qil pan drain plug 14 - 22
Gap in 0.031 -0.035
Timing chain cover bolt 36-5.1
Distributor Crank pulley bolt 108 - 145
Point gap in 0.018-0.022
Water pump bolt 6.5-10.1
Dwell angle degree 49° - 55 Fuel pump nut 6.5-10.1
. ) " .
High tension cable Q Less than 30,000 Spark plug 11-14

resistance

Ignition timing/idle speed A15 10° B.T.D.C./650 rpm

Maximum engine speed

Less than 3,450 rpm
under no-load

Continuous rated engine speed 2,800 rpm

REV.
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ENGINE MAINTENANCE

RETIGHTENING CYLINDER HEAD

l. Warm up engine sufficiently.
2. Tightening should be made in the
sequence shown.

® ® @ ® ®

[ ) [ ] [ ] [ ]
® ® © ® @

ETA477

51-54 ft.-(1b)

RETIGHTENING MANIFOLD
CARBURETOR AND
EXHAUST TUBE

Intake and exhaust manifold bolts
and nuts, and carburetor nuts should
be retightening to prevent air and/or
exhaust gas leakage.

MANTFOLD NUT AND BOLT
6.5 - 10ft-1b.
EXHAUST TUBE NUT

14 - 19 ft.1b

ADJUSTING INTAKE AND EXHAUST VALVE
CLEARANCE

Adjustment will be made while
engine is warm but not running.

1. Stact engine and warm it up until
water temperature indicator points

to middle of gauge. Then turn off engine.

2. Remove valve rocker cover.
3. Rotate crankshaft.

(1) Set No. 1 cylinder in top dead

center on its compression stroke, and

adjust valve clearances 1,2,3, and 5.
(2) Set No. 4 cylinder in top dead

center on its compression stroke
and adjust valve clearances 4,6,

7 and 8.

<[11111111]
® s§22®

VALVE CLEARANCE (HOT):
INTAKE AND EXHAUST 0.014 IN.

If necessary adjust as follows:
Loosen valve rocker adjusting
screw lock nut and turn
adjusting screw until specified
clearance is obtained.

AFTER ADJUSTMENT, TIGHTEN LOCK
NUT AND RECHECK CLEARANCE.

ADJUSTING SCREW LOCK NUT.

12 - 16 ft-1b

\ T N\ ~‘ Saph
‘o/' N\ Y \\ i’ \
Q =Y A
SMA100

REV.
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ENGINE MAINTENANCE

CHANGING ENGINE OIL
AND REPLACING OIL
FILTER.

1. Start engine and warm it up until
water temperature indicator points to
middle of gauge, then turn off engine.
2. Remove oil filler cap and oil pan
drain plug, and allow oil to drain.

WARNING:
Use care as the engine oil is hot.

SMA733

* A MILKY OIL INDICATES THE PRESENCE
OF COOLING WATER. ISOLATE THE CAUSE
AND TAKE CORRECTIVE MEASURE.

* AN OIL WITH EXTREMELY LOW VISCOSITY
INDICATES DILUTION WITH GASOLINE.

3. Using oil filter wrench, remove oil
filter.

4. After draining engine oil, wipe
0il pan drain hole with a clean rag.

5. Clean and install oil pan drain
plug with washer.

Oil pan drain plug
14-22 ft-1b

6. Wipe oil filter mounting surface
with a clean rag.

7. Smear a little engine o0il on
seal of new oil filter.

SMAD10

8. Install new oil filter by hand.
SCREW IN OIL FILTER UNTIL A SLIGHT RE-
SISTANCE IS FELT, THEN TIGHTEN AN ADDI-
TIONAL 2/3 BY HAND.

9. Refill engine with the appropriate
new engine oil by referring to-
RECOMMENDED LUBRICANTS.

Check the o0il level with dipstick.

OIL CAPACITY:

3.3/8 U.S. qt.
WITH OIL FILTER.

3-3/8 U.S. gt.
WITHOUT OIL FILTER.

2-7/8 US qt.

REY.
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ENGINE MAINTENANCE

10. 1Install oil filler cap and start en-
gine.
11. Check area around drain plug and oil

filter for any sign of o0il leakage. If lea-

kage is evident, retighten or replace.

12. Run engine until water temperature
indicator points to middle of gauge. Then
turn off engine and wait several minutes.
Check oil level with dipstickk If neces-
sary, add engine oil.

r.ia checking o0il level park on a
level surface.

SMA734

CHECKING ENGINE
COMPRESSION PRESSURE

l. Warm up engine until water tempera-
ture indicator points to middle of gauge.
2. Remove all spark plugs.

3. Disconnect anti-dieseling solenoid
valve connector.

4. Properly attach a compression tester
to spark plug hole in cylinder being
tested.

ET529

5. Depress accelerator to fully open
throttle and choke valve.

6. Crank engine and read gauge indi-
cation.

* Run engine at about 350 RPM

* Engine compression measurement
should be made as quickly as possi-
ble.

COMPRESSION PRESSURE:

PSI/at RPM
NORMAL

181/350
MINIMUM

142/350

7. If cylinder compression in one or
more cylinders is low, pour a small
amountof engine oil into cylinders
through the spark plug holes and
retest compression.

x* If adding oilhelps the compression
pressure, chances are that piston
rings are worn or damaged.

* If pressure stays low, valve may be
sticking or seating improperly.

* If cylinder compression in any two
adjacent cylinders is low, and if
adding o0il does not help the

compression, there is leakage past the

gasketed surface.

0il and water in combustion chambers

can result from this problem.

CHECKING AND REPLACING THE SPARK PLUGS
1. Disconnect spark plug wire at boot
Do not pull on the wires.

OK. N.G.

SMAQ17

REY.



{HHAt

VENDOR

2. Remove spark plugs with spark
plug wrench.

Spark plug wrench
SMa018

And inspect ‘insulation for cracks
or chips. If they are excessively
worn, replace with new spark plugs.

4. Using feeler gauge, check spark
plug gap.

If it is not within specified range,
set gap by setting side electrode.

Side clectrode

Gap:

0.035 in

Gap

SMA476

SPARK PLUG:

STANDARD TYPE B4ES

5. Install spark plugs. Reconnect
high tension cables according to Nos.
indicated on them.

SPARK PLUG

11-14 ft-1b

CHECKING IGNITION WIRING

1. Visually check wiring for cracks,
and damaged and burned terminals.

ENGINE MAINTENANCE

2. Using ohmmeter, measure the
resistance between cable terminal on
the spark plug side and corresponding
electrode inside cap.

SHAKE THE WIRE WHILE MEASURING

RESISTANCE TO CHECK FOR INTERMITTENT
BREAKS

Resistancs:
Less than 30,000 ochms

SMA166

CHECKING AND REPLACING DISTRIBUTOR
BREAKER POINTS

Visual Check

1. Inspect points for excessive burn-
ning or pitting. Replace points if
necessary.

2. Use a point file to clean contact
area and remove scale from points.
Filing is done for cleaning purposes
only.

DO NOT ATTEMP TO REMOVE ALL ROUGHNESS.

CHECKING POINT GAP

Check point gap with a feeler gauge. If
necessary, adjust gap.

1. Loosen breaker point plate set-
screw.

2. Move breaker point plate by pivoting
it around projected pin so that contact
point gap can be adjusted to the
specified value.

DISTRIBUTOR POINT GAP:
0.018-0.022 in

REY.
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Pin for adjustment

Breaker setscrew

SMAB22

3. Tighten plate setscrew.
CHECKING DWELL ANGLE

1. Connect dwell meter.

2. Disconnect distributor vacuum

controller, and plug hose with proper plug.

|

3. Start engine and warm up engine
until water temperature indicator
points to the middle of gauge.

4. Run engine at idle speed and
measure dwell angle.

DWELL ANGLE:

49° - 550

5. If dwell angle is not within
the specified value turn off engine
and adjust point gap.

Wide point gap

- Small dwell
The wider point gap, the smaller
dwell angle.
Small point gap

Large dweli
The narrower point gap, the larger
dwell angle. SMA227

ENGINE MAINTENANCE

6. Recheck dwell angle.

7. Repeat this procedure until
specified point gap and dwell
angle are obtained. If dwell angle
is not within the specified valve
when point gap is correct, cam lobe
is worn, replace cam.

REPLACING THE DISTRIBUTOR

BREAKER POINT

1. Remove ground lead wire and set
screws ad then remove breaker point.

Earth lead wire

Set screw

SMA4ES

2. Install new breaker point.
apply greased to distributor cam
and head.

SMAA466

3. Check point gap and dwell
angle. If necessary, adjust it.

REY.
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THIS CHAPTER HAS BEEN PROVIDED TO KEEP MARK
INDUSTRIES SERVICE BULLETINS THAT APPLY TO
THE IMPROVEMENT OF YOUR MARKLIFT.

T S,
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