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Introduction - Read Carefully!

This volume deals with information applica-
ble to your particular crane. For operat-
ing, maintenance and repair instructions,
refer to Volume 1, OPERATION, MAINTE-
NANCE AND REPAIR.

the following information:

SECTION 1. OPERATION
SECTION 2, MAINTENANCE
SECTION 3. REPAIR
SECTION 4. INSTALLATION -
CHASSIS PREPARATION
SECTION 5., APPENDIX

We recommend that Volume 2, PARTS AND
SPECIFICATIONS be kept in a safe place
in the office.

This manual is provided to assist you with
ordering parts for your IMT truck-mounted
articulating crane, It also contains addi-
tional insiructions regarding your particu-
lar installation.

Warranty of this unit will be void on any
part of the unit subjected to misuse due to
overloading, abuse, lack of maintenance
and unauthorized modifications. No war-
ranty - verbal, written or implied - other
than the official, published IMT new
machinery and equipment warranty will be
valid with this unit.

It is the user's responsibility to maintain
and operate this unit in a manner that will
result in the safest working conditions
possible.

Volume 1 contains

In addition, it is also the user's responsi-
bility to be aware of existing Federal,
State and Local codes and regulations
governing the safe use and maintenance of
this unit. Listed below is a publication
that the user should thoroughly read and
understand.

ANSI/ASME B30.22
ARTICULATING BOOM CRANES
The American Society of Mechanical
Engineers
United Engineering Center
345 East 47th Street
New York, NY 10017

Three means are used throughout this
manual to gain the attention of personnel,
They are NOTE's, CAUTION's and
WARNING's and are defined as follows:

NOTE
A NOTE is wused to either convey
additional information or to provide

further emphasis for a previous point.

CAUTION
A CAUTION is used when there is the

strong possibility of damage to the
equipment or  premature equipment
failure.

WARNING

A WARNING is used when there is the
potential for personal injury or death.

Treat this equipment with respect and
service it regularly. These two things can
add up to a safer working environment.






Section 1. SPECIFICATIONS

1-1. GENERAL

3016 Crane
Crane Rating 30,000 ft.-Ibs.
4.15 Ton-meters
Reach - from centerline of rotation 16'-0"
4,88 m
Hydraulic Extension 80"
152.4 cm
Manual Extension ————
Lifting Height - from base of crane 18'-0"
5.49 m
Weight of Crane 1040 lbs.
472 kg.

Qutrigger Span (required option)
crane side from centerline of chassis 23"
210.8 cm
Opposite crane side from centerline of chassis 47"
119.4 cm
Storage Height - crane only 28"
1.1 cm
Mounting Space Required - for crane base 17" x 18-3/4"

43.2 em x 47.6 cm

14-3/4" x 14-3/4" on center
37.5 em x 37.5 c¢m on center

Tie-Down Bolt Pattern

Horizontal Center of Gravity - irom

centerline of rotation 28"
71.1 cm
Vertical Center of Gravity - from
bottom of crane base 16"
40.6 cm
Optimum Pump Capacity 5 U.S. Gsallons/minute
18.9 liters/minute
Design Factors - pins and hydraulics 4to1l

1-2. PERFORMANCE CHARACTERISTICS
Rotation - 400° (6.98 Rad.)

Lower Boom Elevation - -5° to +80° (-0.69 Rad. to +1.40 Rad.)
Extension Cylinder - 60" (152.4 cm)

1-3. CYLINDERS

_Bore

Lower Boom Cylinder 4" (10.2 cm)
Extension Boom Cylinder 2-1/2" (6.4 cm)

1.4, POWER SOURCE

3016-20 Crane
30,000 ft,-1bs,
4,15 Ton-meters

20"
6.10 m

60"
152.4 cm

48"
121.9 cm

22147
6.81 m

1150 Ibs,
522 kg.

83"
210.8 em

47"
119.4 em

28!!’
71,1 em

17" x 18-3/4"
43,2 cm x 47.6 cm

14-3/4" x 14-3/4" on center
37.5 ecm x 37.5 cm on center

ggn
71.1 em

17"
43.2 cm

5 U.S8. Gallons/minute
18.9 liters/minute

4 to 1

56 Seconds
15 Seconds
15 Seconds

Stroke

21-5/8" (54.9 cm)
60" ¢152.4 em)

1-5, ROTATION SYSTEM

Integral-mounted hydrautic pump and PTC applica~ Turntable bearing with external worm gear powered
tion. Other standard power sources may be used - with a high-torque hydraulic mofor through s self-

minimum power required is 9 horsepower based on 5  locking worm.

GPM at 2,350 PSI (18.9 Iliters/min. at 165.2
kgfem?).

Total gear reduction is 73:1.

1-1



1.6. CYLINDER HOLDING VALVES

The base end of the extension cylinder is egquipped
with a pilot operated locking holding valve to pre-
vent sudden cylinder collapse in the event of a
hose or other hydraulic component failure.

The extend side of the lower boom cylinder is e-
quipped with & 10-GPM counter-balance valve. The
counter-balance valve serves several functions.
First, it is a holding valve. Secondly, it is so
constructed that it will control the lowering function
and allow that motion to be feathered while under
load. TFinally, if a hose breaks, the only oil loss
will be that in the hose.

1.7. CAPACITY ALERT SYSTEM

A pressure switch mounted on the extend side of
the lower boom cylinder and connected electrically
to the lift side of the winch and the extend side of
the extension boom provides a capacity salert sys-
tem. If the operator iries to pick up a load in ex-
cess of the crane capacity, the winch lift and ex-
tension out functions will not operate., To relieve
the condition, the winch can be lowered or the ex-
tension boom retracted.

1-10. MINIMUM CHASSIS SPECIFICATIONS

Body Style

Wheel Base

Cab to Axle

Frame Section Modulus
RBM

Front Axle Rating

Rear Axle Rating

Gross Vehicle Weight Rating
Transmission

In addition to these specifications, heavy-duty elec-
trical and cooling systems and dual rear wheels are
required. it is recommended that the vehicle be s-
quipped with an electric engine tachometer, auxili-
ary brake lock and power steering.

Conventional Cab

1-8. WINCH

The winch is powered by a hydraulic motor through
a 30:1 worm gear arrangement with a mechanical
brake. Line speed is 15 ft./min. (4.5 m/min.} at
optimum oil flow of 5 GPM (18.9 liters/min.) and
i-part line - 7.5 ft./min. (2.29 m/min.) with a 2-
part line. Maximum single line lifting capacity of
the winch is 3,000 lbs. (1,361 kg ). The winch is
equipped with 80' (24.4 m) of 5/16" (0.7% cm) 6 x
25 FW PRF RRL IWRC XIPS wire rope. Nylon
sheaves are lodated at the tip of the extension
boom. The ratio of wineh drum and sheave pitch
diamter to wire rope diameter is 18.6:1 for the
winch drum, 18:1 for the snatch block and boom-tip
sheave.

1-9. HYDRAULIC SYSTEM

Open-centered, full-pressure system that requires 5
GPM (18,9 Yters/min.) optimum oil flow at 2,350 PSI
(165.2 kg/cm?). Four-spool, electric, remote,
stack-type control valve with & 30'-8" (3.14 m}
control cable. System includes separate oil reser-
volr, suction- and return-line filters, and control
valve,

Conventional Cab

391 cm 154"

213 em 84"
163.9 cc 103
4,149 kg-m 360,000 in.-1bs.
2,268 keg. 5,000 lbs.
4,309 kg. 9,500 lbs.
6,577 kg. 14,500 Ibs,
4-speed 4-gpeed

IMT reserves the right to change specifications and
design without notice.
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2-1. GENERAL

The 3016/3016-20 crane is designed primarily for
use as a mechanle crane. This section describes
the major assemblies on this crane and Figure B-1
iflustrates their location,

2.2. BASE

The base provides the means for mounting the
crane on the truck chassis, 1t incorporates the
400° (6,98 Rad,) rotation mechanism.

2-3. MAST

The mast provides the necessary elevation for
crane operation as well as a hinge point for the
lower boom. It houses the 30:1 ratio worm-gear
driven winch mechanism.

2-4, LOWER BOOM

The lower boom will swing through a full 85°
(1.48 Rad,) from -5°¢ to +80° (-0.09 Rad. to +1.40
Rad.). It iz raised and lowered through the use
of a single, double-acting hydraulic eylinder.

Section 2. CRANE DESCRIPTION

2.5, EXTENSION BOOM

The single-stage extension boom increases the
operating range from 11'-0" (3.35m) to 16'-0"
(4.88m).

The two-stage extension boom - 1 hydraulic stage
and 1 manual stage - incresses the operating
range from 11'-8" (3.35m) to 20'-0" (6.10m)

2.6. CONTROLS

The crane is operated remotely with a 4-funection
remote control unit on a 30-foot (%.14m) cable.
In an overload condition, the winch up and ex-
tension out functions are inoperative. Those
functions can be reversed to alleviate the
overload condition.

2.7. HYDRAULICS

The crane hydraulice consist of double-braided
pressure and return hoses, filters, control valve
bank and all necessary hydraulic fittings.

2-1
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3-1. GENERAL

This section contains specific instructions for the
installation of your crane. Prior to installing the
crane and hydraulic compeonents, make sure the
chassis is ready to receive the crane (refer to
Section 5, Installation - Chassis Preparation in
Volume 1, TReinforce the chassis and install the
hydraulic pump and PTO as necessary.

Each installation is considered unigue, and certain
components, such as the hydraulic hoses from the
pump to the valve bank, must be cut to the proper
length.

3-2. CRANE INSTALLATION

In addition to meeting the Minimum Chassis Specifi-
cations in Section 1, there must be sufficient room
for mounting the crane and the platform must be
strong enough to support the crame and the maxi-
mum rated load., Install the 3016 crane only on an
IMT-designed and approved truck body. The body
must be designed to sustain the forces imposed by
the crane when lifting the full rated load. In addi-
tion, an IMT-designed body is configured to take
full advantage of the standard hydraulic reservoir
placement. This reserveir is installed in the cargo
area of the body. Before attempting to install the

3/4-10 x 3"

ﬁ_ Screw

@®— 3/4" Washer
Crane
= Base

@& 3/4" Washer
Lock Nut B

Figure C-1. Crane Installation

172" ID HOSE

iD HOSE

Section 3. INSTALLATION

crane, the body must be installed, To install the

crane:

1. Use a lifting device capable of lifting the
weight of the crane - 1,150 Ibs (522 kg.).
Attach the Hfting device to the lift brackets of
the crane (located on both sides of the lower
boom, approximately 32" from the mast hinge).
Lift the crane, apply a bead of waterproof
caulking compound such as a silicon-based
caulk to the bottom of the base. Move the
chassis under the crane and lower the crane
into the desired position.

2, Install the 3/4-10 x 3" hex head bolts, the
washers and the 3/4-10 lock nuts to secure the
crane base to the truck body (Figure C-1}).
Torque to 225 ft, lbs. (31 kg-m).

3-3. HYDRAULIC INSTALLATION

i. The suction and return filters are each in-
stalled directly on the suction and return
ports of the standard reservoir with a nipple
and gate valve,

2, Install the 1" ID hose between the suction fil-
ter and pump with barbed nipples and hose
clamps (Figure C-2),

Praportioning
Volve Section

3/4" ID HOSE

=

RESERVOIR

SUCTION RETURN

T PR
Figure C-2. Hydraulic
Installation

3-1



8.

Install the 1/2" ID hose between the pump and
the valve bank proportioning valve.

Install the 3/4" ID return hose between the
valve bank and hydrsulic reserveir.

Fill the hydraulic reservoir with oil (refer to
Volume 1 for hydraulic oil specifications).

Check the unit for leaks,

Start the vehicle engine and test operate the
crane. Conduct a walk-around inspection to
meke certain there are no leaks and everything
is functioning properly.

Check the oil level in the reservoir and top off
if necessary.

3-4. ELECTRICAL INSTALLATION

To install the Engine Speed,

Engine Start and

Engine Stop functions:

NOTE

The Engine Speed and Engine Stop functions are
required on all cranes.
tion is optional

The Engine Start func-

1.

3-2

Select a location under the wvehicle hood that
will provide the best protection from the ele-
ments. Install the engine kill, engine start
and speed control relays. Install the under-
hood solenoid within 6" of the battery and
connect the #1 cable from the battery positive
{(+) terminal to one of the large terminals on
the underhood solencid (Figure C-3).

Connect a wire from the accessory side of the
ignition switch to normally open side of the
speed control relay - pin 87 - , the normally
open side of the engine start relay - pin 87 -

. | el mmdl mmamm s . ~F 1 Pep o, Spig |
a4naqa Lne COl  COHIiecior O e UnaeInooa

solenoid.,

Ground the other underhood solencid coil con-
nector, With the ignition turned on, the
underhood solencid will be energized.

Route the 4-wire cable from the 4-contact
terminal strip to the engine compartment,
Connect the red wire to the underhood sole-
neid output terminal (the large terminal oppo-
site the battery connection). With the ignition
on, the underhood solenoid will supply power
to the remote conirol system.

Connect the white wire to the speed control
relay -~ pin 86, Connect pin 85 of the speed
control relay to ground. Connect pin 30 to
the speed control solenoid.

Connect the green wire to the engine kill relay
coil - pin 86. Connect pin 85 of the engine
kill relay to ground,

Connect the black wire to the negative (-)
side of the battery.

On a diesel engine, cut the wire leading to the
fuel solencid. Connect one end of the wire to
pin 87a of the engine Kl relay and the other
end to pin 30, Under normal operation, the
relay will remain closed, supplying power to
the fuel solenoid, Wlien the switeh is pressed,
the relay opens and disconnects power to the
fuel solenoid,

On a gas engine, disconnect the coil's ground
wire from the chassis ground. Connect the
wire to pin 30 of the engine Kl relay. Con-
nect another wire between pin 87a and ground.
Under normal circumstances, the relay pro-
vides a path for grounding the coil, When the
Engine Stop button is pressed, the path is
broken and the engine stops.

Connect a green wire between the engine start
relay coil - pin 86 - and the red/brown wire
from the 12-pin connector. Connect pin 30 to

the starter solencid. Connect pin 85 to
ground,
=]
GREER ] H— RELAY
i =i
j =

L__._, To Siorter Solenoid

To Red/Brown Wire

ENGINE KitL
RELAY

To ignltion Col§ (Gaa)
[——To Fuel Solencid (Diasel)

4-CONTACT 3
TERMINAL ! H
STRIP | L

RED

RED @) | )
To Ignition Ceil (Gos
BLACK — =z
aucwanown? D _©@ H To Fuel Solenold (Diesal}
RED/BLACK—() ) &
sLlE—D @ /" l SPEED
L CONT&OL
// WHITE R RELA
b
From — l =
tgnition
Switch L— To Speed Control Solenold
WIRE COLORS
Tracur/Base % =

3 |

iy Y

BATTERY UNDERHOOD

SOLEROID

Figure C-3. Electrical Installation
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4-1. GENERAL

This section contains the exploded parts drawings
with the accompanying parts list for the assem-
blies used on this crane. These drawings are
intended to be used in conjunction with the in-
structions found in the REPAIR section in Volume
i. For optional equipment, refer {o the appro-
priate manual,

WARNING

Do not attempt fo repair any component without
reading the information contained in the REPAIR
section in Volume 1, Pay psarticular attention fo
the WARNKINGs, CAUTIONs and NOTEs contain-
ed in that section. Failure to comply with
these instructions may result in damage to the
equipment, an injury or even death.

4-2. CRANE IDENTIFICATION

Every crane has an identification placard (Figure
D-1) attached to the mast or one of the booms in
a prominent location, When ordering parts, com-
municating warranty information or referring fto
the unit in correspondence, always include the
assigned seris! and model numbers, All inquiries
should be directed to Iowa Mold Tooling Co.,
inc.; P.0O. Box 183; Garner, Jowa 350433-018%;
telephone: (515} 923-3711 or TWX 910-523-6930.
In Canada; IMT Cranes Canada, Ltd.; Orillia,
Ontario; telephone: (705) 325-7458,

“Towa Mold Tooling

S Garmer, lowa T LS A

Figure D-1. Serial Number
Placard

Section 4. PARTS LIST

4.3. CYLINDER iDENTIFICATION

To ensure proper cylinder replacement parts are
received, it is necessary to specify a complete
number/letter sequence for any part request.
Part numbers must be verified by checking the
number stamped on the cylinder case (Figure
D-2) against the information included in the
service manual, You must use the part number
gstamped on the eylinder case when ordering
parts,

Location of
Cylinder
Part Number

Etmura M. Cyulindar Dare
TIGUIe w-4, LYININGEeTr Fari
Number Location
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4-4. WELDMENT IDENTIFICATION

Each of the major weldments - bsse, mast, lower
boom, extension boom and outrigger weldments -
bear a stamped part number. Any time a major
weldment is replaced, you must specify the
complete part number ag stamped on the weld-
ment. The locations of the part numbers are
shown in Figure D-3.

4.5, ORDERING REPAIR PARTS

When ordering replacement parts:

1. Give the model number of the unit.

2, Give the serial number of the unit.

3. Specify the complete part number. When or-
dering cylinder parts or one of the main
weldments, always give the stamped part
number,

4. Give a complete description of the part.

5. Specify the guantity required.

Snatch
Block

Figure D-3. Weldment Part Number Location
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Item Part Description Qty Item Part Description Qty
No. Neo. No. No.
1. 51707512 BASE i 24, 73051482 MOTOR, hydraulic 1
2, 52705561 NUT, lock 1 25, 70056397 GEAR, worm 1
3. 60030086 TUBING 1 26. 52707845 GUARD, gear 1
4. 60030116 BEARING, thrust 2
5, 60107543 PLATE, worm support 1
6. 66111627 COVER, worm 1 . WARNING
7. 70055147 BEARING, roller 1 Anytime the gear-bearing bolts have been removed,
8, 70055148 BEARING, roller 1 they must be replaced with a new bolt of the ident-
9, 71056395 GEAR-BEARING, turntable 1 ical grade and size, Failure to replace gear-
10, 71143165 SLIDE, rotation stop 1 bearing bolts may result in bolt failure due to metal
11. 72053301 COQUPLING; 1/8" npt 1 fatigue causing serious injury or death.
12, 72053508 ZERK; 1/8" npt 2
i3. 72060000 SCREW, hex hd.; 1/4-20 x 1/27 4 NOTE
14, 72060796 SCREW, soc., hd.; 1/2-13 x 2% 2 1. Bearings must be packed with grease at
15. 72060857 SCREW, hex hd.; 5/16-18 x 5/8" 2 assembly.
18, 72062162 NUT; 9/16-12 gr. 8 23 2. Apply Molub-Alloy 936 to turntable bearing and
17. 72083043 WASHER, lock; 1/4" 4 worm teeth at assembly.
18, 72083050 WASHER, lock; 5/16 2 3. Initial lubrication of both sides of thrust
19, 72083117 WASHER; 9/16" gr. 8 23 bearings (item 4) 1is required at time of
20. 72063161 WASHER, wrt.; 1-1/8" 3 assembly. See note 4 for approved lubricants.
21, 72531731 ADAPTER; 1/8" npt x 1/4" tube 1 4, Approved lubricants are Slip Plate, Lubri-Plate
22, 72531746 ELBOW, 90°; 1/8" npt x 1/4" tube 1 or other lubricants containing graphite or
23. 72601510 SCREW; 9/16-12 x 3-3/4" gr. & 23 MSOZ..

Figure D-4. Base (Part Number 41707846



Item Part

No.

1.
2.

S W AW e
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No.

52707912
72063117
72601144
70029119
72066340
60111997
60111996
72060002
72063049
72063001

Qty

Description

MAST

WASHER; 9/16" gr. 8

SCREW: 9/16-12 x 2" gr. 8
PLACARD, serial number
RIVET, pop; 1/8"

PLATE, valve bank cover, side
PLATE, valve bank cover, back
SCREW, hex hd.; 1/4-20 x 3/4"
WASHER, lock; 1/4"

WASHER, wrt.; 1/4"

[

B3 ey i B B e OO0 OF

L and

Item Part Description Qty

No. No,

11. 72060004 SCREW, hex hd.; 1/4-20 x 1" 4

i2. 72062104 NUT, lock; 1/4-20 4
WARNING

Anytime the gear-bearing bolis have been removed,
they wmust be replaced with a new bolt of the ident-
ical grade and size. Failure to replace gear-
bearing bolts may result in bolt failure due to metal

fatigue causing serious injury or death.

Figure D-5. Mast (Part Number 41707847)



Item Part

No.

Y
O 00 =] O O i Lo D

F

e
[

No.

3B036880
52703765
52707685
52707915
60030007
60030139
60105544
60106333
60107550
72053508
72060044
72060147

Description

CYLINDER (includes item 18)
PIN

PIN

BOOM, lower {includes item 17)
PAD, wear

PAD, wear

INDICATOR, angle

PLATE, pin retainer

PLATE, wesr pad retainer
ZERK; 1/8" npt

SCREW, hex hd.; 3/8-16 x 3/4"
SCREW, hex hd.; 5/8-11 x 1"

Qty

G sk DD S B A BD RO R

Item Part Description Qty

No. No.

13. 72062103 NUT, lock; 3/8-16

14, 72063003 WASHER, wrt.; 3/8"

15 72083005 WASHER, wrt.; 1/2"

16, 72083051 WASHER, lock; 3/8"

17,  7TBFB1215 BUSHING (part of item 4)

18, 72053507 ZERK; 1/4-28 (part of item 1)
19, 72060915 SCREW, flat hd.; 3/8-16 x 1"

NOTE

0D 0D be e e BD D

Anytime the pin retainer plate bolts have been re-
moved, apply Loctite 262 to the threads before re-
assembly,

Figure D-6. Lower Boom (Part Number 41707848)
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NOTE
[Whenever the cylinder is disassembled, we strongly
recommend replacing all of the components in the
sesl kit. This may save expensive down-time in the
near future. In saddition, use NEVER-SEEZ bhe-
tween the head and case when assembling the cylin-

der.

DIMENSIONS
Bore 4n
Stroke 21-5/8"
C-C Closed
Rod Diameter
Pin Diamter
item Part Description Qty Item Part Description Oty
No, No. No. No,
1. 4B036880 CASE (includes items 2 thru 4) 1 13, 9C161823 SEAL KIT (includes items
2., 7BF81015 - BUSHING (part of item 1) 4 14 thru 22) 1
3, TPNPXT02 - PLUG; 1/8" npt (part of item 1) 3 14, 7Q072153 - O-RING 1
4, 72053507 -~ ZERK; 1/4-28 (part of item 1) 1 15, 7Q072342 - O-RING i
5. 4G036888 ROD (includes item 6 & 7) 1 16. 7Q10P342 -~ RING, back-up 1
6. TBF81215 - BUSHING (part of item 5) 2 17. 6A025022 -~ RING, wafer lock 1
7. 72053507 -~ ZERK; 1/4-28 (part of item 5) 1 18, 7TR14P022 - ROD, wiper 1
8, 6C075022 TUBE, stop i 19. TR546022 - SEAL, rod 1
9. 6C150022 TUBE, stop 1 20. 7T61N143 - RING, seal lock 1
10. 61040143 PISTON 1 21, 7T651040 - RING, piston 2
ii. 6H040022 HEAD 1 22, 7T66P040 - SEAL, piston 1
12, 73054304 VALVE, counterbalance; 10-gpm 1 :

Figure D-7. Lower Cylinder {(Part Number 3B036880)
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G mm s

4 Item Part
No. No.

L3 —
O Smre——
h
[

Description Qty

73054304 VALVE, complete (includes items
2 thru 8)

2, 7Q073912 - O-RING i
3. T7Qi0P018 - RING, back-up 1
4,  7Q072018 - O-RING 1
5. 7QLOP016 - RING, back-up 2
6, 7Q072016 - O-RING 1

Figure D-8. Counter-Balance Valve (Part Number 73054304)

P ~u
8
7
Item Part
No. No.
5

1. 7Q072014
2 N P
3. 7Q072015
4, 7Q10P015
5. 7Qi0P0O17
6. TQO7T2017
7.  7Q0T2018
8. 7Q10P018
9‘. -

16. 73054004

Desecription

O-RING

\BLOCK, valve (order complete
valve - item 10)

C-RING

RING, back-up

RING, back-up

O-~RING

O-RING

RING, back-up

BODY, valve (order complete
valve - item 19)

VALVE, complete (includes items
1 thru 9)

Figure D-9. Holding Valve (Part Number 73054004)

Qty

e e

-

4-7



Item. Part Description Qty

f P
NuU, e,

. 3B040880 CYLINDER, extension
. 52707921 BOOM, extension

60030189 PAD, wear
80101005 PIN

1
2
3
4
5. 72060092 SCREW, hex hd.; 1/2-13 x 1-1/4"
6 72063034 BUSHING, machy.; 1" x 10 ga.
7 72063053 WASHER, lock; 1/2"
8. 72066125 RING, retsining; 1"
9, 72066194 PIN, cotter

R L

Figure D-10. 3016 Extension Boom (Part Number 41707849)



NOTE

Whenever the cylinder is disassembled, we strongly
recommend replacing all of the components in the
seal kit. This may save expensive down-time in the
near future. In addition, use NEVER-SEEZ be-
tween the head and case when assembling the cylin-

73054004 VALVE, helding

® % O ¥ ¥ * ¥ ®

Degcription

RING, wafer lock
O-RING

O-RING

RING, back-up
WIPER, rod
SEAL, rod

SEAL, lock ring
SEAL, piston

o
=3
L]

[ Y el e

der.
DIMENSIONS

Bore 2-1f2"

Stroke 60"

C-C Closed g-1/8"

Rod Diameter 1-1/2"

Pin Diameter 1"
Item Part Description Qty Item Part
No, No. No, No.

1. 4B040880 CASE, cylinder 1 1i. 6A025015
2, 4H3098820 ROD, cylinder (includes item 7) 1 12.  7Q072137
3. 6C300015 TUBE, stop 1 13, 7Q072228
4, 6C309820 TUBE, stop 1 14, 7QL0P228
5. 6H025015 HEAD 1 15, TR14P015
6. 6IX02512 PISTON 1 16. TR546015
7, TPNPXTO2Z PLUG; 1/8" npt (part of item 2) 3 17. TT6IN125
8, 72060708 SCREW, soc, hd.; 1/4-20 x 1-1/4" 8 18.  7T66P025
9. 1

0“ -

sk

——— NOT USED * Part of seal kit (Part Number $B101220)

Figure D-11. Extension Cylinder (Part Number 3B040880)



item Pari Description Qiy
No. No.

1. 3B0406880) CYLINDER, extension 1
2, 52707922 BOOM, extension, lst stage 1
3. §0030189 PAD, wear 1
4, 60101905 PIN i
5. 72060092 SCREW, hex hd.; 1/2-13 x 1-1/4" 4
6. 72063034 BUSHING, machy.; 1" x 10 ga, 1
7. 72083053 WASHER, lock; 1/2" 4
8. 72066125 RING, retaining; 1" 1
9, 72086134 PIN, cotter 1
10. 52707923 BOOM, extension, 2nd stage 1
11, 52070152 PIN 1
12, 72066145 PIN, hair 1

Figure D-12, 3016-20 Extension Boom (Part Number 41707924)
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Item

+

o0 =) T O W OO DD
BT .

9.
10.

11.
12,
13.
14,
15,
18.
7.
18,
19.
20.

Part
No.

51707867
52707730
52707731
52707932
60030108
60030136
60102596
60165538
60105540
51707928

60109337
70055185
71057752
70058026
70058909
719739290
72053508
72060054
72060046
72060147

Deseription
DRUM, winch
PIN
PIN

BLOCK, snatch

ROLLER, cable guide
SHEAVE

SPACER

8TUD, cable guide

BAR, side, cable guide
CABLE assembly (Includes
items 14 & 15)

PLATE, pin retainer
BEARING, flange

WINCH

THIMBLE (part of item 10)
CLAMP (part of item 10)
HOOK; 3-ton

ZERK; 1/8" npt

SCREW, hex hd.; 3/8-16 x 3"
SCREW, hex hd.; 3/8-16 x 1"
SCREW, hex hd.; 5/8-11 x 1"

Figure D-13. Winch, Rope

T oAY-e6298.2926

Item
No.

o
-
&

21,
22,
23.
24,
25.
26,
a7.
28.
29,
30,
31,
32,
33.
34.
35.

DO ek DD GO b ek ek D

Part
No,

72060794
720606217
72060247
72060581
72062103
72062080
72062120
72062137
72063005
72063051

73051517

72063054
72601499

Description Qty

SCREW, soc. hd.; 1/2-13 x 1-1/4" 2
SCREW, hex hd.; 7/8-9 x 4" 1
SCREW, hex hd.; 1-8 x 4-1/2" 1
SCREW, set; 3/8-16 x 3/4" 1
NUT, lock; 3/8-16 2
NUT, lock; 1/2-13 4
NUT, lock; 7/8-9 1
NUT, lock; 1-8 1
WASHER, wrt.; 1/2" 4
WASHER, lock; 3/8" 4
NOT USED -
MOTOR, hydraulc 1
NOT USED -
WASHER, lock; 9/16" 4
SCREW, hex hd.; 9/16~12 x 1-1/4" 4

NOTE

SO b DD SO kb DD pek LD RS

Anytime the pin retainer plate bolts have been re-
moved, apply Loctite 262 to the threads before re-
asgembly.

and Hook (Part Number 31707850)

4-11



Item
No.

U3 00 =0 N UL P GO b

b ek e e 2
R ]
P

Tl e
-1 tn
P,

B2 B2 b DD
GBI O D oo -

4-12

A8
54-\
-
N 35/ o o
33 J///
32
@)
5z
SECTION A-A
Part Description Qty
No.
70143418 ADAPIER, motor 1
76392896 GASKET, bearing retainer *
72533060 COUPLING 1
70143417 HOUSING 1
70143418 COVER 1
70056403 GEAR, worm 1
70143419 HOUSING, brake 1
70732033 BAND/SHOE assembly 1
- NOT USED -
- NQT USED -
70732034 ROTOR (includes items 12 thru i7) 1
70143420 - RACE, brake (part of item 11) 1
70143421 - DRIVER, brake (part of item 11) 1
70142237 - SPRING (part of item 11) 3
70142238 - PLUNGER (part of item 11) 3
70142240 - ROLLER (part of item 11} 3
70143422 - WASHER, thrust (part of item 11)2
70143423 COVER, brake 1
70056404 GEAR, worm 1
70143424 BOLT, sadjusting, hex hd.; 7/16-20 1
70143425 SHAFT, output 1
76392897 GASKET, cover 3
76392898 GASKET, brake; .0153" thick 1
70143426 SPRING, Belleville 2
70143427 RETAINER, push-on 1
76392822 SEAL, thread 1
70143428 PLATE, name 1
70142375 SCREW, drive; #4 x 3/1s" 2
70055192 BEARING, ccne 2

22

El
44

32
33

]

42

Item Part
No. No.

30, 70055193
31. -~

32, 70143429
33, 76055194
34, 72066024
35, 76392889
36. -

37. 72532844

38. 72053613
38, 72053242
40, 72053241
41, 72661260
42, 70143430
43, 72060022
44, 72601518
45, 72060026
46, 72060031
47, -

48, 72062068
49, -

50, 72083178
51, 72063050
52, 72063002
53. 72661274
54, 70143431

*As Required

45
i )

|
U4 4 %
L

/I//I//////III//|

Description Qty

BEARING, cup

NOT USED

WASHER, thrust

BEARING

RING, retaining

SEAL, oil

NOT USED

BUSHING, reducer; 3/8" npt(m)
x 1/8" npt()

PLUG, vent

PLUG; 3/8" npt

PLUG; 1/4" npt

KEY, Woodruff; #15

KEY; 5/16" x 7/16" x 1-5/8"
SCREW, hex hd.; 5/16-18 x 5/8"
SCREW, hex hd.; 5/16-18 x 7/8"
SCREW, hex hd.; 5/16-18 x 1-1/4"
SCREW, hex hd.; 5/16-18 x 2-1/2"
NOT USED

NUT, jam; 7/16-20

NOI USED

WASHER, hardened; 5/16"
WASHER, lock; 5/16"

WASHER, wrt.; 5/16"

KEY, Woodruff; #9

KEY; 3/8" x 3/8" x 6-7/8"

[ o - T - T B

-
P bl B | b b R O RO R DD

Figure D-14. Winch (Part Number 71057752)
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I3 16 RF--+8
I74bkew . cwkd—l7 1:
8r—+-—-1R |ROT | EXT [WINCH |LOWER
ROTATION 12R P >
— D) ST 11~ i
19 19 =) : i : il
1 (2) 13 13k
I u 3 : Ir
EXT CYL @ ! ; LOWER CYL
—— 13 E !
Ju. - 1
\AS : T 50 ;
i ¢
! 20 2l 23
port Blup) fineH | VETERED
1Y ' FlLow
3L ) -1
15
ftem Fait Deseription Qiy Item Part Description Qty
No., No. No. No
1. 51707965 HOSE; 1/4" ID x 25" ig. 1 14, 72532700 ELBOW, extra-long 90°; 9/16-18
9. 51708153 HOSE; 1/4" ID x 24" g, 2 str, thd.(m) x 9/16-18 JIC(m) 4
3., 51708151 HOSE; 1/4” ID x 11" 1g. 1 15. 72532707 ADAPTER; 7/16-20 JIC(m) x
4, 51708152 HOSE; 1/4" 1D x 12" ig, 1 9/16-18 JIC(f) 4
5. 51704624 HOSE; 1/4" 1D x 32" lg. 1 i6. 72532722 ADAPTER; 7/8-14 str. thd (m)
6. 51705870 HOSE; 1/4" ID x 33" Ig. 1 % 9/16-18 str. thd.(f)
7. 51707967 $OSE; 1/2".ID x 17" lg. 1 17. 72532085 ELBOW, 45°; 9/16-18 str. thd.(m)
8, 72053763 ELBOW, 90°; 3/4-16 str. thd.(m) x 7/16-20 JIC(m)} 2
x 3/4-16 JIC(m) 2 18. 51706021 HOSE; 1/4" ID x 30" lg. 1
9, 72060000 SCREW; hex hd.; 1/4-20 x 1/2" 4 18, 72532792 ADAPTER; 3/4-16 str. thd.(m)
10. 72063049 WASHER, lock; 1/4" 4 x 7/16-20 JIC(m)
11. 72532351 ADAPTER; 7/16-20 str, thd.(m) 20, 72053490 ADAPTER; 1/4" npt(m) x
x 7/16-20 JIC(m) 1 7/16-20 JIC(m) 1
12, 72532358 ADAPTER; 3/4-16 str. thd.{m) 21, 73054034 VALVE, flow control 1
x 3/4-18 JIC(m) 2 99 77053640 ADAPTER, swivel; 1/4" npi(m x £) 1
13. 72532698 ELBOW, 90°; 9/16-18 str. thd.{(m) 23, 72533013 ADAPTER; 7/16-20 sir. thd.(m)
x T/16-20 JIC{m) 6 x 1/4" npt(m)}

Figure D-15. Hydraulic Kit (Part Number 91708165)
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Item Part Description Qty Item Part Description Qty
No. No. Ne. No.
1, 51704624 HOSE; 1/4" ID x 32" lg. 1 13, 72532699 ELBOW, 90°; 8/16-18 str. thd.(m)
2. 51705970 HOSE; 1/4" ID x 33" lg. 1 x 7/16-20 JIC(m)
3. 51706021 HOSE; 1/4" ID x 30" lg. 2 14, 72532700 ELBOW, extra-long 80°; 9/16-18
4. 51707967 HOSE; 1/2" ID x 17" 1g. 1 str. thd.(m) x 9/16-18 JIC{m) 4
5. 51708151 HOSE; 1/4" ID x 11" lg. 1 15. 72532707 ADAPTER; 7/16-20 JIC(m) x
6. 51708152 HOSE; 1/4" 1D x 12" 1g. 1 9/16-18 JIC(f) 4
7. 51708153 HOSE; 1/4™ ID x 24" 1g. 2 16. 72532722 ADAPTER; 7/8~14 str. thd.(m)
8. 72053763 ELBOW, 50°; 3/4=16 str. thd.(m) X 9/16-18 str. thd.(f) 4
x 3/4-16 JIC(m) 2 17., 72532792 ADAPTER; 3/4-16 str. thd.(m)
9., 72060000 SCREW, hex hd.; 1/4-20 x 1/2" 4 x 7/16-20 JIC(m) 2
10, 72063049 WASHER, lock: 1/4" 4 18. 72532985 ELBOW, 45°; 3/16-18 str. thd.{m)
i1, 72532351 ADAPTER; 7/16-20 str, thd.(m) x 7T/16-20 JIC(m) 2
% 7716-20 JIC{m) 2 19, 72533013 ADAPTER; 7/16-20 str. thd.{(m)
12, 72532358 ADAPTIER; 3/4-16 str, thd.(m) x 1/4" npt(m) 1
x 3/4-18 JIC(m) 2

Figure D-16. Proportioning Hydraulic Kit (Part Number 91708429)
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Part Description Qty Item Part Desecription Qty
No. No., No.
51704784 CABLE, $#1 Wire; 6" Ig. 1 17. 7Q072015 O-RING 1
51708154 HANDLE, control 1 18, 70382352 DECAL, electrocution hazard; large 1
——— NOT USED - 19, — NOT USED -
60025221 MANIFOLD, capacity alert 1 20, 60111833 SPACER; 3/8" tube x 1" lg. 2
89044034 CABLE, 4-wire; 14 ga, x 35 i 21. 72050006 SCREW, hex hd.; 1/4-20 x 1-1ij2" 2
77044341 BLOCK, terminal; 4-contact 1 22, - NOT USED -
60111832 PLATE, mounting 1 23. -—— NOT USED -
70034060 TIES, plastic 10 24, 51707980 CABLE, l6-wire; 18 ga. x 48" 1
72060731 SCREW, soc. hd.; 5/16-18 x 3/4" 4 25, 77040186 TERMINAL, crimp on 1
72061009 SCREW, pan hd.; #6 x 3/4" 2 26. 77040051 TERMINAL, cirimp on 6
72532140 PLUG; 9/16-18 str. thd. 1 27. 89044231 WIRE, green; 14 ga, x 3" 4
- NOT USED - 28, 89044231 WIRE, green; 14 ga. x 36" 1
———- NOT USED - 29, 72083049 WASHER, lock; 1/4" 2
77041003 SOLENOID; 12 VDC 1 30, 86044188 CABLE, 2-wire: 14 ga. x 35" 3
77041283 SWITCH, pressure; 2800 PSI 1 31, 89044231 WIRE, green; 14 ga., x 10" 2
77041251 RELAY, 12 VDC 2 32. 77040282 TERMINAL, crimp on 7

Figure D-17. Standard Control Kit (Part Number 90708164)
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Iiem
No,

1
2
3
4.
5
&

7.
8.
9.
10,

11,
12,

13.
14,

Part
No.

60025709
7Q072205
73054636
77041361
76392808
94731957

70143335
70143336
701433317
72062000
72063049
94731969

60025794
73054623

o o)

o O

}\3 \, \a

Description Qty

BLOCK, outlet

O-RING

SECTION, valve (includes item 4)
- COIL, valve section 2/sectio
O-RING

KIT, tie rod (includes items 7
thru 11)

- STUD, valve bank

- FOOT, valve bank mounting

- PLATE, o-ring

- NUT; 1/4-20

- WASHER, lock; 1/4%
ASSEMBLY, inlet (includes items
13 thru 15)

- BLOCK, inlet

- VALVE, relief; 2500 PSI

=~ -G

00 CO LD DD e b=k

]

9 (Par) of item 6)

Figure D-18. Standard Valve Bank (Part Number 73731910)



BLK/YEL
LK/ORN
BLK/BRN /_
4
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A |BLK/YEL J |RED/BLK
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"E |RED/ORN NI ORN
| F1BRN PIYE
| G | RED/BRN R RED/YEL
H|RED/BLU S| BLK
WIRING-TRACER COLOR/BASE COLOR
ltem Part Description Qty
No. No.
1. 60111140 HANDLE, control 1
2. 70034306 BACK, control handle 1
3, -_— NOT USED -
4, 72061009 SCREW, pan hd.; #6 x 3/4" 4
5. - NOT UGSED -
5. - NOT USED -
7. - NOT USED -
8. ——— NOT USED -
5. ——— NOT USED -
10. - NOT USED -
11. - NOT USED -
12, 70392696 DECAL, remcte control 1
13, 77040186 TERMINAL, crimp on 18
14. —— NOT USED -

Item
No,

15,
16.
17.
18.
19.
20.
21,
22.
23.
24,

25,
26.

T 8- PO OP

=z 8T

Part
No,

77041345
77041346
77041347
89044116
60045031
70362351
70029119
72066340
77044170
72531833

77044056
70392785

ey oX @

25—\ Ir'l2
(’ 5 A
{ POWER / w
OFFOP‘
EXTENSION ROTATION /
0w O QO O ager

. . UP

ENGINE

ENGINE

STOP

//_26

-

%
5

Description

o oM

&0 e 25 B0

Qty

SWITCH, toggle, SPST

SWITCH, toggle, SPDT

SWITCH, momentary toggle, SPST
CABLE, 16 wire; 18 ga x 350"
WIRE, green; 18 ga, x 4"
DECAL, electrocution hazard; small
PLACARD, ID

RIVET, pop; 1/8"

CONNECTOR; 16-pin

BUSHING, reducer; 3/4" npt(m)
x 1/2" npt(f)

CORD, grip

PLUG; 1/2"

B e =0 e D

[N

Figure D-19. Standard Remote Control Handle (Part Number 51708154)
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Item Part Description Qty Item Part Description Qty
No. No. No. No.
i, 51704784 CABLE; #1 wire x 6" lg. 1 20, 60111833 SPACER 2
2. 51707752 HANDLE, control 1 21. 72060006 SCREW, hex hd.; 1/4-20 x 1-1/2" 2
3. 89044039 CABLE, 14, -ga., 3-wire, 25" 1g. 1 22. - NOT USED -
4. $0025221 MANIFOLD, capacity alert 1 23, 89044188 CABLE; 14-ga, 2-wire, 36" lg. 2
5., 89044034 CABLE, l4-ga., 4-wire, 35" lIg. 1 24, 51707980 CABLE; 18-ga, 16-wire, 48" lg. 1
§., 77044341 BLOCK, terminal; 4-contact 1 25. 77040186 TERMINAL, femsle slip on 31
7. 60111832 ~ PLATE, mounting, terminal strip 1 26, 77040051 TERMINAL, spring spade 8
8. 70034060 TIE, plasHe; 6-3/4" 1g. 10 27. 89044231 WIRE, green; l4-ga. x 3" 5
%, 72060731 SCREW, soc. hd.; 5/16-18 x 3/4" 4 28, 89044231 WIRE, green; l4-ga. x 36" 1
10, 72061009 SCREW, pan hd.; #6 x 3/4" 2 29, 72063049 WASHER, lock; 1/4" 8
11. 72532140 PLUG; 9/16-18 str. thd. 1 30, 89044188 CARLE; l4-ga., 2-wire, 33" lg. 1
12. 770413294 DRIVER, amp. 1 31. 89044231 WIRE, green; l4-ga. x 10" 3
13, 89044231 WIRE, green; 14-ga, x 1" 1 32. 77040282 TERMINAL, piggy-back 8
14, 77041003 SOLENOID; 12 VDC, 100 emp. 1 33. 72060002 SCREW, hex hd,; 1/4-20 x 3/4" 5
15, 77041283 SWITCH, pressure; 2800 PSI 1 34, 72063001 WASHER, wrt.; 1/4" 1
16. 77041251 RELAY, Bosch 3 35. 72062104 NUT, lock; 1/4-20 1
17,  7Q072015 O-RING 1 36. 77044201 NUI, electrical; 1/2" lock 1
18, 70392352 DECAL, electrocution danger 1 37. 77044018 CONNECTOR, strain relief 1
19. 59044231 WIRE, green; l4-ga, 25"

Figure D-20. Proportioning Control

Kit (Part Number 90707666)
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Item Part
No. No.
1. 60025709
2.  TQ072205
3., 73054636
4, 77041361
5. 76392808
6. 94731957
7. 70143335
8. 70143336
9, 70143337

16, 72062000
11, 72063048
12, 94731958

13, 60025664
14, 73054623
15, 73054624

°©)° o
o O

e

o

Description Qty

BLOCK, outlat

O-RING

SECTION, valve (includes item 4)
- COIL, valve section 2 /asection
O-RING

KIT, tie rod (includes items 7
thru 11)

- 8TUD, wvalve bank

- FOOT, valve bank mounting

- PLATE, o-ring

- NUT; 1/4-20

- WASHER, lock; 1/4"
ASSEMBLY, inlet (includes items
13 thru 15)

- BLOCK, inlet

- VALVE, zelef; 2500 PSI

- VALVE, solencid, proportioning

GO 00 O3 BD b = e B i

et

AU

9 (Pary of item 6}

Figure D-21. Proportioning Valve Bank (Part Number 73731911)
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WIRING -TRACER COLOR/BASE COLOR * : —-23
Item Part Deseription Qty Item Part Description Qty
No. No. No. No.
1. 60111140 HANDLE 1 15, 77041345 SWITCH, toggle, SPST 2
2. 70034306 BACK, control handle 1 16, 77041346 SWITCH, toggle, SPDT 4
3., 60111141 TRIGGER 1 17, 77041347 SWITCH, momentsiy contact 1
4, 72061009 SCREW, pan hd.; #8 x 3/4" 4 18. 89044116 CABLE; 18-ga., l6-wire 360"
5. 51707507 POTENTIOMETER, trigger 1 15. 60045031 WIRE, green; 18 ga., x 4" 7
6. 60111142 BRACKET, potentiometer mounting 1 20, 70392862 DECAL, electrocution, small 1
7. 72060870 SCREW, soc. hd.; #10-32 x 3/4" 2 21. 70029118 PLACARD, identification 1
8. 72062130 NUT, lock; #10-32 2 22, 72086340 RIVET, pop; 1L/8" 2
9. 72060669 SCREW, soc. hd.; #10-32 x 5/8" 1 23, 77044170 CONNECTOR; 1l6-pin 1
10, 70143223 SPRING, tension 1 24, 72531833 BUSHING, reducer; 3/4" npi(m)
11, 72061000 SCREW, pan hd.; #6 x 1/2% 1 x 1/2" npi(f) 1
12. 70392896 DECAL, remote control 1 25, 77044096 GRIP, cord 1
13. 77040186 TERMINAL, female slip-on 18 26. 70392785 PLUG, hole; 1/2" 2
14, 77040047 TERMINAL, male slip-on 3

Figure D-22. Proportioning Remote Control Handle
(Part Number 517077 52)
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Item Part Deseription Qty Item Part Description
No. No. Neo. No.
1. 51704784 CABLE; #1 wire x 6" lg. 1 20. 60111833 SPACER
2. 51707981 HANDLE, control 1 21, 72060006 SCREW, hex hd.; 1/4-20 x 1-1/2"
3. 89044039 CABLE, 14.-ga., 3-wire, 25" Ig. 1 22, -— NOT USED
4, 60025221 MANIFOLD, capacity alert 1 23. 89044188 CABLE; 14-ga, 2-wire, 36" lg.
5, 89044034 CABLE, ld-gsa., 4-wire, 35' lg. 1 24, 51707980 CABLE; 18-ga, l6-wire, 48" lg.
6. 177044341 BLOCK, terminal; 4-contact 1 25, 77040186 TERMINAL, female siip on
7. 60111832 PLATE, mounting, terminal strip 1 26, 77040051 TERMINAL, spring spade
8. 70034060 TIE, plastic; 6-3/4" lg. 10 27. 89044231 WIRE, green; l4-ga. x 3"
9. 72060731 SCREW, soc. hd.; 5/16-18 x 3/4" 4 28. 89044231 WIRE, green; ld4rga. x 36"
10. 72061009 SCREW, pan hd.; #6 x 3/4" 2 29, 72063049 WASHER, lock; 1/4"
11. 72532140 PLUG; 9/16-18 str. thd. 1 30, 89044188 CABLE; 14-ga,, 2-wire, 33" Ig.
12, 77041329 DRIVER, amp. 1 31. 80044231 WIRE, green; 14-ga. x 107
13. 89044231 WIRE, green; l4-ga, x 1" 1 32, 77040282 TERMINAL, piggy-back
14. 77041803 SQLENOID; 12 VDC, 100 amp. i 33. 89044231 WIRE, green; 1l4-ga, x 35
15, 77041283 SWITCH, pressure; 2800 PSI 1 34. 72060002 SCREW, hex hd.; 1/4-20 x 3/4"
16. 77041251 RELAY, Bosch 4 35, 72063001 WASHER, wrt.; 1/4"
17. 7Q072015 O-RING 1 36. 72062104 NUT, lock; 1/4-20
18. ——— NOT USED - 37. 77044018 CONNECTOR; 1/2" strain relief
19, 89044231 WIRE, green; l4-ga. 25" 38, 77044201 NUT, electriesl; 1/2"

o
-
D

b pk ph ek QT D GO et O bk LT K L3 ke DO | B RO

Figure D-23. Control Kit with Engine Start (Part Number 90707982)
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Item Part Description Qty Item Part Descriptien Qty
No. No, No. No.
1. 60111140 HANDLE 1 14, 77040047 TERMINAL, male slp-on 3
2. 70034306 BACK, control handle 1 15. 77041345 SWITCH, toggle, SPST 2
3. 60111141 TRIGGER 1 16. 77041346 SWITCH, toggle, SPDT 4
4, 72061009 SCREW, pan hd.; #6 x 3/4" 4 17. 77041347 SWITCH, momentery contact 2
5. 51707507 POTENTIOMETER, trigger 1 18. 89044116 CABLE; 18-ga., l6-wire 360"
6. 60111142 BRACKET, potentiometer mounting 1 19. 60045031 WIRE, green; 18 ga. x 4" 7
T. 72060870 SCREW, soc. hd.; #10-32 x 3/4" 2 20. 70392862 DECAL, electrocution, small 1
8. 72062130 NUT, lock; #10- 32 2 21. 70025118 PLACARD, identification 1
9. 72060669 SCREW, soc. hd.; #10-32 x 5/8" 1 22. 72066340 RIVET, pop; 1/8" 2
10. 70143223 SPRING, tension 1 23. 77044170 CONNECTIOR; 16-pin 1
11. 72061000 SCREW, pan hd.; #6 x 1/2" 1 24, 72531833 BUSHING, reducer; 3/4" npt(m)
12, 70392696 DECAL, remote control 1 x 1/2" npt(f) 1
13, 77040186 TERMINAL, female slip-on 20 25. 77044096 GRIP, cord 1
26, 70392785 PLUQ, hole; 1/2" 1
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Figure D-24, Remote Control Handle with Engine Start

(Part Number 51707981)



26

VALVEBANK
R REF P
5 5
6
Hydraulics
RESERVOIR =
¢ 23 E REF
25— 22 2 073 1978 1T N oy
Hem Part Description Qty
No. No.
1. 72060187 SCREW, hex hd.; 3/4-10 x 3" 4
2., 72083008 WASHER; 3/4" wrt. 8
3. 72062140 NUT, lock; 3/4-10 4
4, 95708162 KIT, decal {not shown) 1
5, 72532670 ELBOW, 45°; 3/4-16 JIC(m) x
3/4-16 JIC(f) 2
6, 51703725 HOSE; 3/8" ID x 252" lg. 1
7, 89039481 HOSE; 1" ID 4 ft.
8, 51703613 HOSE; 1/2" ID x 192" lg. 1
9. 72053763 ELBOW, 90°; 3/4-16 str. thd.(m)
x 3/4-16 JIC{m) 1
10. -—— ADAPTER (determined by pump) 1
11. _—— ADAPTER (determined by pump) 1
12, 72532470 NIPPLE, barbed; 1" 1
13. 72066515 CLAMP, hose; 1" 2
14, 72053286 ELBOW, street, 90°; 1" npt 1
15. 72531836 BUSHING, reducer; 1-1/4" npt(m)
x 374" npt(f) i

13

12

4

|

Item Part
No. No.
16 . 73052012
i7. 72053211
18. 73054130
18, 72053216
20, 72053146
21, 73054129
22, 72053141
23. 73052000
24, 70048031
25. 72531832
26, 72531420
37. 72053377
28. 72531195

0]
|
o

Description Qty

FILTER, suction

NIPPLE, close; 1-1/4" mnpt
VALVE, gate; 1-1/4"

NIPPLE; 1-1/4" npt x &" 1g.
NIPPLE; 3/4" npt x 6" lg.
VALVE, gate; 3/4"

NIPPLE, close; 3/4" npt
FILTER, return

GAUGE, vacuum

BUSHING, reducer; 3/4" npt(m)
x 3/8" npt(H)

ELBOW, 90°; 3/8™" npt x

3/4-16 JIC(m)

BUSHING, reducer; 1-1/4" npt(m)
x 1" npt(H)

NIPPLE, barb; 45°; 1"

Figure D-25. Installation Kit (Part Number 93708163)
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FOR_CRANE INSTALLATIONS

TO SPEED CONTROL SWITCH
IN REMOTE CONTROL HANDLE

TO IGNITION SWITCH

=15, 5,17

RELAY

SPEED CONTROL

SOLENOID ~
BATTERY
§—s
¥
L0
THROTTLE
//—UNKAGE
W
e
2\—-
fﬁi" 7
LTO‘THROTTLE
CABLE BRACKET
ON CARBURETOR
-

item Part Description Qty
No. No.

1, 52705080 BRACKET, speed control

2, 60108760 BRACKET, linkage

3. 60108086 BRACKEI, plunger adjustment
4, 72060002 SCREW, hex hd.; 1/4-20 x 3/4"
5, 72061004 SCREW, slotted hex; #14 x 3/4"
6. 72082000 NUT: 1/4-20

7. 72062093 NUT; #8-32

g2, 72053049 WASHER, lock; 1/4"

3. 72066377 CABLE, stop

16. 72066523 CLAMP

11, 77041239 SOLENOID; 12 VDC

12. -——= NOT USED

13. 89058892 CASING, cable; 42"

14, 89058934 CABLE; 48"

15, 77041251 RELAY, Bosch

16, 89044233 WIRE, brown; 14 ga. x 20°
17. 77040186 IERMINAL, female slip-on

B peb et b b | e DO RO B b O e e

Figure D-26. Throttle Control Kit (Part Number 31705270}
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ITtem Part Description Qty Item Part Description Qty
No. No. No. No.
1. 51707752 HANDLE, remote control 1 13. 77041251 RELAY, Bosch 1
2. 60025664 BLOCK, inlet 1 14, 17041329 DRIVER, amp 1
3. 7Q072205 O-RING 1 15, 89044039 CABLE, 14 ga. 3-wire; 25" lg. 1
4. 70034060 TIE, plastic 4 16. 89044231 WIRE, 14 ga green; 1" Ig. 1
5., 72060002 SCREW, hex hd.; 1/4-20 x 3/4" 5 17. 29044231 WIRE, 14 ga. green; 3" lg. 2
6. 72062104 NUT, lock; 1/4-20 1 18. 89044231 WIRE, 14 ga. green; 25" lg. 1
7. 72063001 WASHER, wrt.; 1/4" 1 i3, 890442351 WIRE, 14 ga. green; 35" lg. 1
8., 72063049 WASHER, lock; 1/4" 4 20. 89044188 CABLE, 14 ga, 2-wire; 36" lg. 2
g, 73054624 SOLENOID, proportional I 21, - NOT USED -
10. 77040051 TERMINAL, wire 2 22. 89044231 WIRE, 14 ga. green; 10" lg. 1
11, 77040186 IERMINAL, wire 20 23, 77044018 RELIET, strain 1
12, 77040282 TERMINAL, wire 3 24, 77044201 NUT, electrical; 1/2" lock 1

Figure D-27. Standard Control to Proportioning Control
Conversion Kit ([Part Number 95708177)
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item Number Location

6, 9, 10, 11, 12, 13,
16, 17, 20, 21, 22, 23,

24 and 27 At or near remote

control storage point
1 and 14 1 on each outrigger
15 and 18 1 on each side of

carrier vehicle

7 At turntable
grease zerk

2 and 3 At grease zerks
4 On reservoir suction
line port
5 On reservoir return
line port
tem Part Description Qty
No. No.
1. 70391588 DECAL, outrigger warning 1
2. 70391612 DECAL, grease weekly, left 5
3. 70381613 DECAL, grease weekly, right 2
4, 70392108 DECAL, suction line i
5. 70392109 DECAL, return line 1
6. 76392213 DECAL, don't wash or wax 1
7. 70392524 DECAL, rotate while greasing 1
8. 70392794 DECAL, 3016 ID 2
9, 70392813 DECAL, electrocution 1
10, 70382814 DECAL, operator training 1
11. 70392815 DECAL, operation 1
12. 70382861 DECAL, 2-blocking 1
13. 70392863 DECAL, hoisting personnet 1
14, 70392864 DECAL, stand clear 2

4-26

ltem
No.

15.
18,
17,
18.
19,
20.
21,
22,
23.
24,
25.
26.

28.

Part
No.

70392865
703928686
70392867
70392868
70392887
70392888
70392889
70352891
70392982
71039134
71391522
71391523
71392793
70392399

Description

DECAL, electrocution
DECAL, operating conditions
DECAL, moving outrigger
DECAL, loadline

DECAL, IMT diamond

DECAL, operating restrictions
DECAL, remote electrocution
DECAL, driveline

DECAL, contact IMT

DECAL, oil level

DECAL, right hand angle chart
DECAL, left hand angle chart
PLACARD, capacity

DECAL, lubricate worm

Figure D-28. Decal Kit (Part Number 95708162)

Qty

RO b b et e b B b R



5-1. GENERAL

This section contains information regarding the pro-
portional remote controls used on this crane.

5-2. OPERATION

The remote controls on this crane are proportional -
the greater the movement of the trigger switch the
greater the flow of il to the cylinder or motor.

The switches for the various functions - lower
boom, extension boom, winch and rotation - are
simply on/off switches. They provide no propor-
tional control for these functions. The {trigger
on the control handle operates a potentiometer
which increases and decreases voltage depending on
the trigger travel. This increase and decrease in
voltage, provides the actual proportional control.
The output from the control handle trigger is
supplied to the amp driver and the output of the
amp driver is applied to the coil of the propor-
tioning solencid on the valve bank. The propor-
tioning solenoid increases or decreases the flow of
oil to the crane's valve bank, With this arrange-
ment, it is not possible to operate more than one
function with each function independently propor-
tional., The proportional flow affects all functions
equally,

Section 5. REMOTE CONTROLS

5-3. ADJUSTMENTS

There are three potentiometers that may be ad-
justed. Two of them (R5 and R15} are located in-
side the amp driver on the circuit board and one is
located inside the control handle and operated by
the trigger. Normally, these adjustments will not
need to be made, but if the control handle or amp
driver is replaced, it may be necessary.

To adjust the potentiometers:

1. Remove the cover from the amp driver and ad-
just potentiometer R15 fully in one direction,
The potentiometer will make a clicking noise
when fully adjusted.

2. Remove the cover Ifrom the control handle and
turn on the POWER switch, With any function
switech deflected and the trigger relaxed,
loosen the screw securing the trigger poten-
tiometer and rotate the potentiometer until the
crane just begins to move. Tighten the screw
securing the potentiometer. :
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TABLE E.1. TROUBLESHOOTING

SYMPTOM

PROBABLE CAUSE

RECOMMENDED COURSE OF ACTION

Crane wiil not operate

No power.

No power to control valve,

Pump failure.

Proportioning solenoid

Pressure build-up valve

Black lead on terminal board should be 12 VDC.
if not check for blown fuse or broken wire.

Check for manual control wvalve operation. Valve
spools may be operated manually by pushing on
the red-tipped spools. If crane operates manually,
continue.

Check pump for operation.

Check proportioning solenoid for proper operation.
Check for 3 - 9 VDC at coil.

Valve bank spools do not shift. Check.

Crane operates too slow

Dirty filter

Proportioning solenocid

Proportioning solenoid

Check wvacuum gauge., Change filter element if
necessary

Check voltage at proportioning solenoid coil.
Should vary between 3 VDC and 9 VDC depending
on position of trigger.

Check that proportioning solencid is providing
sufficlent flow to valve bank

Extension and Winch function
inoperative.

Excessive load

Defective pressure switch

Reduce load.

Check pressure switch for proper operation. By-
pass pressure switch with a jumper wire and check
for proper operation., Do not operate crane with
jumper installed,

Defective wiring between valve bank, pressure
switch and terminal beoard.

Controls not proportional

Proportioning solencid

Defective amp driver

Check proportioning solenoid for proper operation.
Should be 3 to 9 VDC at the coil with trigger
deflected. If present, replace flow control valve,

Perform adjustments in Paragraph 5-3. Check for
12 VDC at Amp Diiver. If present, replace amp
driver.,

heck for woltage at pot wiper connection inside
amp driver. If present, check for varying voltage
at Hl and LO pot connections inside amp driver.
If absent or unvarying, replace trigger pot in
handle,

5-2

g



SPARE PARTS LIST

1-Year Supply

This spare parts list does not necessarﬂy indicate that the items can be expected
to fail in the course of a year. It is intended to provide the user with a stock
of parts sufficient to keep the unit operating with no down-time waiting for
parts. Obviously, there may be part failures not covered by this list.

The item numbers shown on this list correspond to those on the figure listed.

9. 15. 77041345 SWITCH, toggle, SPST . . . .
9. 16. 77041346 SWITCH, toggle, SPDT . . .
D~-19. 17. 77041347 SWITCH, momentary contact, SPST
D-20. 12, 77041329 DRIVER, amp . « + « « » « + «
D-20. 14. 77041003 SOLENOID; 12 VDC . . . . . .
D-20, 15. 77041283 SWITCH, pressure; 2800 PSI. . e
D-20. 16. 77041251 RELAY; 12 VDC. . . . . « « + &
D-21. 3. 73054636 SECTION, control valve. . . . .
D-21, 15. 73054624 VALVE, solenocid proportioning .
D-22. 5. 51707507 POTENTIOMETER . . . . . « . .

e e » " e s v .
. = » . . . =

. a2 5 » » e » = &

Figure Item Part Desecription Qty
No, No. No.
D-4. 4, 60030116 BEARING, thrust . . +« « &« « « o « & o & 2
D-4, 7. 70055147 BEARING, roller G« e e e a e e e s . 1
D-4, 8. 70055148 BEARING, roller e e e e e e e e . . 1
D-4, 9. 71056395 GEAR-BEARING, turntable. . . . . . . . . 1
D-4, 16, 72062162 NUT; 9/16-12 gr. 8. . . . . c e e o s e 23
D-4. 19. 72063117 WASHER; 9/16" gr. 8 . . . e e e s v s 23
D-4, 23. 72601510 SCREW, hex hd.; 9/16-12 x 3 3/4" gr. § . 23
D-4, 24. 73051482 MOTOR, hydraulic . . . . « « ¢« « « « « & 1
D-4. 25, 70056397 GEAR, worm . . . c e e s e s s e e e e 1
D-5. 2, 72063117 WASHER; 9/16" gr. 8 . . . e e e 18
D-5., 3. 72601144 SCREW, hex hd.; 9/16-12 x 2" gr 8 ., ... 18
D-6. 5, 60030007 PAD, wear . . . « « « « » . e e e x e s 2
D-6, 6. 60030139 PADwear................. i
D-7. 2. 7TBF81015 BUSHING, cylinder case . . . « « « « « + & 4
D-7. 6. TBF81215 BUSHING, cylinder rod . . . . « « « &+ « &+ . 2
D-T. 12, 73054304 VALVE, counter-balance; 10-gpm . . . . . . 1
D-7, 13. 9C161823 SEAL KIT, lower cylinder. . . . . . . 4 e 1
D-10. 3. 60030189 PAD, WEAT . « « ¢ o« o o o s o s o s s s o« 1
D-11, 9. 73054004 VALVE, holding . . e s e e 2w 1
D-11. -- 9B101220 SEAL KIT, extension cyhnder e h e e s e 1
D-12. 3. 60030189 PAD, Wear . . . .« « « o s a o s « + &+ + + = 1
D-13, 6. 8003012346 SHEAVE . . . . . . . ¢ ¢ s « « + o2 a a o . 3
D-13. 10. 51707928 CABLE . . . ¢« v 4 o s 2 o o o« o .« . s 1
D-13. 12. 70055185 BEARING, flange . . . . . . . e e e e e s 1
D-13, 16. 71073920 HOOK:; 3-tON . . o &« o ¢ s+ « s o & o s s = 1
D-13. 32, 73051517 MOTOR, wineh . . + & & ¢ &+ o« v o o« o o » 1
D-15. 21, 73054034 VALVE, flow control . . . . . . . “ e 1
D-17. 14, 77041003 SOLENOID; 12 VDC . . . . « + . . . . . 1
D-17. 15, 77041283 SWITCH, pressure; 2800 PSI. . . . . . 1
D-17. 16, 77041251 RELAY; 12 VDC. . . . + ¢ « « & » . . 2
D-18, 3. 73054636 SECTION, control valve . . . . . . . 1
D-1 . . . 1
D-1 . . 1
. 1
1
1
1
2
1
1

* = » . . . .
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Figure Item Part Description Qty
No. No. No.

D-22 15, 77041345 SWITCH, toggle, SPST . . . . . . . . « .. 1
D-22, 16, 77041346 SWITCH, toggle, SPDT . . . .. . . . . . . 1
D-22. 17. 77041347 SWITCH, momentary contact, SPST. . . . . . 1
D-23. iz, 77041329 DRIVER, amp . « « + « « .+ . c h e e e e 1
D-23. 14, 77041003 SOLENOID; 12 VDC . . . & v v v v « o = « & 1
D-23. 15, 77041283 SWITCH, pressure; 2800 PSI. . . . . . . . . 1
D-23. 16, 77041251 RELAY; 12 VDC., . . . ¢« v v ¢ 4 o 4 o = « 2
D-24. 15, 77041345 SWITCH, toggle, SPST . . . + « « « « &+ & & 1
D-24, isg, 77041346 SWITCH, toggle, SPDT . . . e e e s 1
D-24, 17. 77041347 SWITCH, momentary contact, SPST ..... . 1
D-25 24, 70048031 GAUGE, vacuum. . . . « + + + ¢ o s « o + « 1
D-26, i1, 77041239 SOLENOID; 12 VDC . . . . + « ¢ « & o . . 1



GRADE BOLT

SAE J429
GRADE 2

Torque Data Chart

SAE J429
GRADE 5

SAE J429
GRADE 7

SAE J429
GRADE 8

MARKING

MATERIAL
AND

Low o1 Medium
Carbon Steel

Medium Carbon
Steel

Medium Carbon

Medium Carbon

Alloy Steel
Q&T

Alicy Steel

TREATMENT Q& T Q&T

MINIMUM IENSILE

STRENGTH 74,000 psi*

120,000 psi* 133,000 psi* 150,000 psi*

RECOMMENDED TORQUE VALUE IN Ft,-Lbs,

Coarse Fine [ Coarse Fine | Coarse Fine | Coarse
Thread Thread | Thread Thread § Thread Thread | Thread

1/4" 10
5/16" 21
/8" 37
T/16M 60
1/2n 20
g/16" 130
5/8" 180
3/4n 320
778" 515
" 589 772

Fine

BOLT SIZE Thread §

496

676 740

* Minlmum tensile strength of 7/8" and 1" grade 2 bolts is 60,000 psi instead of 74,000 psi.

In using the torque data above, the following rules should be observed:

1. Bolt manufacturer's particular specifications should be consulted when provided.
2, Al torque values are glven in ft -1bs. To convert these values to in.-lbs,, multiply by 12,
3. Flat washers of equal bolt strength must be used.
4, The torgue values in the table apply under the following conditions:
a. Black finished fasteners with residual oil, giving a torque coefficient of friction (K) of
approximately 0.17.
b. Fastener clamp load after torgquing is egqual to 75% of fastener proof load.

WARNING

Anytime a gear-besring bolt is removed, it must be replaced with a new bolt of the identical grade

and size. Once a bolt has been torqued to 75% of its proof load and then removed, the torque
coefficlent may no longer be the same as when the bolt was new, thus giving indetermlnate clamp
loads after torquing. Failure to replace gear-bearing bolts may result in bolt failure due to metal
fatigue causing serious injury or desth,







