-2 INStallation Instructions

WARNING: Rated capacity of the
truck/attachment combination is a

responsibility of the original truck
manufacturer and may be less than
that shown on the attachment
nameplate. Consult the truck
nameplate.

21 Truck System
Requirements

* Truck relief valve setting: 2000 psi maximum.

* Volume: C3P—10 gpm
C4P, C5P—15 gpm
C6P—20 gpm

* Recommended hose and fitting size: No. 8 (1/2 inch
ID) with minimum fitting orifices of 13/32 inch.

* Truck carriage must conform to the Industrial Truck
Association (ITA) dimensional standards as shown in
the following chart.

Dimension A (in.)
Mounting
Min. Max.
l Class Il 14.94 15.00
A (C3P, C4P,
C48)
Class lll 18.68 18.74
(C4P, C4S,
C5P, C6P)
Class IV 23.44 23.50
(CeP) ’

* Make sure the truck carriage is clean and the notches
are undamaged.

2 : Form5184 Rev.0
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5.1

5.2
5.2-1

16

Clamp Removal and
Installation

Make sure the attachment is rotated so the arms are

positioned side-by-side (for vertical roll handling). Open

the arms completely.

e Remove the lower mounting hooks. For reassembly,

lube-torque the lower mounting hook capscrews as
follows:

C3P | 74-76 ft.-Ib.

C4P Sideshifting Dockhand and CS5P | 64-69 ft.-Ib.

All others | 85-90 ft.-Ib,

0 Position a wood block under the attachment frame.

Lower the mast carriage until the arm contact plates
are on the floor and the frame is resting on the block.

After making sure the attachment is securely posi-

tioned, continue towering the mast carriage enough to

clear the upper mounting hooks. Back the truck away

a few inches to gain access to the hoses to the revolv-

ing connection (check valve on C4S sideshifting
Dockhands).

WARNING: Before removing any

A hoses, relieve pressure that might be
present in the hydraulic system, With
the truck off, open the truck auxiliary
control valves several times in both
directions.

Disconnect and cap the hoses to the attachment. Tag

the hoses for ease in reconnecting.

@ For reinstailation, reverse the above procedures, or

consult Installation Instructions, Section 2.

Arms

Arm Removal and Installation

Arm removal is easiest to perform with the attachment
mounted on the truck.

IMPORTANT: C5P SWING ARM CLAMPS ONLY. If you

are going to disassemble the swing arm of a CSP clamp,

first remove the arm from the arm carrier while it is still
on the attachment frame. Refer to Paragraph 5.2-5.

1. Rotate the clamp so the arms are positioned side-by-
side (for vertical roll handling).

Lower Carriage
and Back Truck
Away Slightly

eDisconnect

Hoses

Lower Attachment
onto Block

M Remove Lower
Mounting Hooks

See Step 2 For
Torque Values

Form5184 Rev.0
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@ s:1 Arm Removal and Installation (Cont)

Link

2. Fully extend the arms and remove the nuts retaining Link Pin Bushing
the cylinder rods to the arm lugs. On old-style retaining Assembly
nuts, first remove the spring retainers. ) g /\@
IMPORTANT: A new style retaining nut has a cone- ® @ S = Link
shaped locking washer swaged to the threads of the g\ G y’
nut. Locking is achieved when the washer is ' S g1 (& Swing Arm
“dimpled’’ into the groove in the end of the cylinder e —~; -

rod. To “‘unlock’ the nut, insert a punch or chisel into
the hole in the center of the cone-shaped washer and
pry up the dimple. If you're careful, the nut may be
reused several times.

NOTE: Pressurizing the cylinders outward will increase
friction between the cylinder rod and the lug and may
make loosening the nuts easier.

3. Secure the arms with a suitable overhead hoist and
chain.

WARNING: Make sure your
overhead hoist has a rated lifting - ' ) e Link
capacity of at least 1000 pounds. @\ Q \\

4. LINK-TYPE SWING ARMS ONLY. Remove the links by & Link Pin Assembly
removing the link pin assemblies from the arms and 8
the attachment frame.

5. Retract the cylinder rods until they come out of
engagement with the arm lugs.

6. Pull the arms out of the clamp frame.

IMPORTANT: Each time the arms are removed, in-
‘ spect the arm guide tubes on the revolving frame for

scoring. Minor scoring can be removed with a hone. If L ?Sr‘fﬁ Sure

the guide tubes are too badly damaged to use, the en- Washer  Lug o0

tire revolving frame must be replaced. Before installing is in Place

arm carriers, make sure the guide tubes are clean and

free of metal projections.

7. For reassembly, reverse the above procedures, except
for the following special instructions for cylinder
anchor nuts.

NOTE: When tightening cylinder anchor nuts,
pressurizing the cylinders outward will increase friction
between the cylinder rod and the lug and may make
tightening easier.

a. OLD-STYLE ANCHOR NUTS. Install the washer
onto the cylinder rod, then fit the cylinder rod into the
arm carrier. install the sleeve, then thread on the nut. .

Tighten the nut until the sleeve bottoms against the OLD-STYLE CYLINDER ANCHOR NUT
washer. Back the nut off until it aligns with the slot in

the cylinder rod. Install the spring retainer. The

clearance between the lug and the washer should be

about 5/32 inch.

CAUTION: Do not attempt to remove the looseness or
damage to the assembly could resuit.

b. NEW-STYLE ANCHOR NUTS. Install the washer
onto the cylinder rod with the counterbore-side facing
outward (toward the nut), then fit the cylinder rod into
the arm carrier, Restrain the washer with a wrench
and torque the nut to: C3P, C4P—130-150 ft.-b.,
C6P—205-235 ft.-Ib. Lock the nut by staking the cone-
shaped washer with a case-hardened chisel. Be sure
the cone-shaped washer is driven into the slot in the
end of the cylinder rod.

Counterbored Lug

CAUTION: Always use the hex-style washer with the Washer

new-style anchor nut. DO NOT use the old-style
castellated nut with the hex-style washer. NEW-STYLE CYLINDER ANCHOR NUT

Form5184 Rev.0 17
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522 Arm Disassembly and Reassembly,
Long-and-Short Arms N

The following procedures can be performed with the at-
tachment on the truck and with the arms on the attach-
ment. If the arms have been removed (Paragraph 5.2-1),
lay the arm assembly down with the arm vertical.

0 Remove the contact plate links by removing the link
pivot pin. The links are pivoted to the inside edge of
the contact plate to limit the travel of contact plate
articulation.

€) Remove the contact plate by removing the contact
plate pivot pin from the back of the contact plate. The
pin is secured by two pipe plugs.

€) For reassembly, reverse the above procedures.

Remove the Piug
L.ink Pivot

Pins Remove the
Contact

g!ate
ivot
Pin K?

523 Arm Disassembly and Reassembly,
Link-type Swing Arms

The following procedures can be performed with the at-
tachment on the truck and with the arms on the attach-
ment. If the arms have been removed (Paragraph 5.2-1),
lay the assembly down with the arm vertical.

@) Remove the arm links (if they are not already removed) Contact Plate
by removing the link pin assemblies from the arms and 7S
the attachment frame.

9 To Heassemble.
g WARNING: Secure the swing arm Reverse Disassembly

Spring

Proced
with a suitable overhead hoist and rocecures
chain.

e Remove the arm pivot pin assembly and separate the
arm from the arm base.

€ Remove the arm contact plate as described in
Paragraph 5.2-2.

¥
o
@ For reassembly, reverse the above procedures. |, pin gy Femove the
Assembly & Pivot

Remove e ! I Pin

the Links 3 Assembly
0

O o

¥
® Arm Base
Link Pin \Q\@
Assembly
. Remove
e the Contact
(« 5 Plate
- ! a~ F 0 < iy
' I \J r]
Spring e A

Contact [ G

Plate |
Link i Contact Plate /'ﬂ

) [ 8 ,—ﬂ Pivot Pin |

® (@) Contact Plate Piug P
: L.mk Pivot
& Pin =

Link-type Swing Arm Assembly (typical)
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525 Arm Disassembly and
Reassembly, C5P Swing Arm

IMPORTANT: The swing arm of a C5P clamp must be
disassembled as follows before removing the arm carrier

from the attachment.

20

14

12

00 © O

00 ® © 60 0 O

060 @

Close the arms until the swing arm closes about 20°

insert a steel drift pin through the hole in the back of

the arm base, then slowly close the arm until the drift
pin engages a hole in the spring retainer.

coge= 4 o

A WARNING: Keep clear of the spring
A when engaging or releasing the
dowel or drift pin.

Open the arm until the dowel in the spring retainer
can be removed.

Move the dowel to the hole in the spring retainer
closest to the drift pin.

Close the arm until the drift pin can be removed.

Open the arm and repeat the process until the spring
is completely relaxed.

P
lTorque to 440--450 ft.-bs. NS

T-Bar Arms, Remove

A WARNING: Secure the swing arm

with a suitable overhead hoist and
chain.

Remove the arm pivot pins and pull the swing arm
away from the arm base.

Remove the contact plates as described in Paragraph
5.2-2.

Remove the arm carrier as described in Paragraph
5.2-1.

For reassembly, reverse the above procedures, ex-
cept for the following special instructions for the
swing arm.

Install the arm carrier into the attachment frame.
iMake sure the guide tubes are clean and free of
metal projections. Refer to Paragraph 5.2-1, Step 7.

| P b n P Y Y I,

m onto the arm base with the spring

Olaaa tha arm ~Anmaslatal
LIGSE INe arm compieery
Insert a steel drift pin through the hole in the back of
the arm bhase and engaae a hole in the snring

ea pase and engage a nogie in e spring
retainer.

A

WARNING: Keep clear of the spring
when engaging or releasing the
dowel or drift pin.

Open the arms and insert the dowel into the spring
retainer hoie farthest irom the drift pin.
Close the arm until the drift pin can be removed.

Repeat the process until one of the last two spring
retainer holes can be pinned by the dowel.

This Capscrew to
Insert Drift Pin. 9/ \
e
=
. &) Open Arm i
A4
\J/L
W
i
Insert
Drift 0 Close Arm
Pin E 6
See :
Warning /L
Step 2 VL

)
Lo
\O Remove Dowel and
Insert in Hole Closest

P T}
V\ % 10 unit Fin.

C5P Swing Arm Removal

Arm Pivot Cpntact Plate
R E Pin Pivot Pin Plug
%y e Swing Arm\ 5‘7
e SNt
- S -
(D__ "_’/ \’ l Q b LJ Pi;ul
61\:E %prir!g i )// {’\\
e ~ etainer ﬁ
2/ < %@A Lf
07 N
S-n NS N
T e Nl |
owe
NN &0
Lower ’ E
E@@ gpring % \
=N

Link Spring

&
f
Swing N y
Spring g Link /U ‘g 1
Contact /\J
Plate

|
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s3 Cylinders, General
Procedures

5.31 Cylinder Removal and
Installation

o Rotate the attachment so the arms are positioned side-
by-side (for vertical roll handling).

€) Extend the arms past the width of the frame.
€ Remove the cylinder rod anchor nuts.

IMPORTANT: Refer to the procedures pertaining to
cylinder anchor nuts as described in Paragraph 5.2-1,
Step 2.

@ Retract the cylinder rods until they come out of
engagement with the arm lugs.

© Remove the bumper plate.

Frame .

Capscrews

WARNING: Before removing any
hoses, relieve pressure that might be Bumper
present in the hydraulic system. With Plate

the truck off, open the truck auxiliary
valve several times in both
directions.

0 Remove and tag the hoses to the cylinders. Cap the
hoses and the cylinder ports.

Remove the cylinder shell anchor nuts (Paragraph
5.2-1, Step 2).

0 Lift the cylinders away from the clamp frame.

© Installation is a reverse of removal.

IMPORTANT: Refer to the procedures pertaining to
anchor nuts, Paragraph 5.2-1, Step 7.

@ Operate the attachment through several full cycles to
force air in the system to the truck hydraulic tank.
Check for leaks.

24 Form5184 Rev.0
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5.6

5.6-1

Revolving Connections

The revolving connection has two cartridge valves located
in the valve body except the C5P. The C5P does not have
check valves integral with the revolving connection. In-
stead, there are two separate check valve assemblies
mounted near the outside end of the attachment frame.
Refer to Paragraph 5.6-5 for service procedures.

The C4S Sideshifting Dockhand does not have a revolving
connection. Instead, it has a sideshifting check valve. To
service the sideshifting check valve, refer to Paragraph
5.7.

Revolving Connection,
Cartridge-type Check Valve
Service

The following procedures can be performed with the
attachment on the truck.

o Remove the cylinders as described in Paragraph
5.3-1.

Remove the four supply hoses and fittings from the
front of the revolving connection valve body.

€ Remove the two hex-head cartridge valves on the
front of the revolving connection. Thoroughly clean
the parts.

Inspect the cartridge valve assemblies for cut or
defective external O-rings.

NOTE: Internal cartridge valve components are not
serviceable.

Replace all O-rings and backup rings.

CAUTION: Backup rings must be wound as shown to
avoid seal damage during cartridge installation.
O-rings must be installed on the pressure side of the
groove.

IMPORTANT: If leakage is visible between the shaft
and valve body, the shaft seals must be replaced. To
replace shaft seals, the revolving connection must be
removed from the attachment. Refer to the pro-
cedures in Paragraphs 5.6-2 and 5.6-3.

0 Installation of the cartridge valves is a reversal of
removal. Before installing each cartridge, lubricate
the O-rings.

o

Form5184 Rev.0

Back-Up Ri

Valve Body

6 Remove and
o Inspect Cart

Cartridge
Valve

ng

ridges

Install
0 Cartridge
Valves

O

0O-Ring

2

Back-Up Ring

Remove Hoses

and Fittings

Replace
All Seals
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g2 Revolvina Connection (an
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C5P Check Valve) Removal T
- and Installation gt

To service the check vaives
on ball-and-plunger-type
revolving connections or to
service the revolving con-
nection shaft, the revolving

30

connection must be removed
from the attachment.

(1]
12)
(3]

(2

©

©

S

Remove the attachment
from the truck as de-
scribed in Paragraph 5.1.

Remove the cylinders as
described in Paragraph
5.3-1,

Remove, cap, and tag the
cylinder supply hoses
from the revolving con-

mommbiam wrnliin ol

Hewvn ‘VCIVU WAdyYy.

Remove, cap, and tag the

triiml hAacae tn tha ravnhs.
UCK NUGES 10U wiC rCVUY

ing connection shaft, ex-
tending out the back of
the attachment.

Remove the shaft keeper
bar (two locking bars on a
C5P).

Puli the revolving connec-
tion out of the attach-
ment.

C5P CLAMPS ONLY. To
remove the two check
valve assemblies,
remove, cap, and tag the

hneae tn each cheol
n0SCS ¢ CaCn CNECK

valve.
Remove the single retain-

ing capscrew securing
each check valve to the
attachment frame.
Installation of the revolv-
ing connection is a re-
versal of removal.

MSALIITIAAM. AL}
WY IVt Alle

REVOLVING CONNEC-
TIONS EXCEPT C5P The
shaft Jocation hole
marked *X"* must be
engaged by the horizontal

keeper bar.
Install the attachment

onto the truck as
described in Section 2.

Remove the Revolving
Connection

Rerr Remove Shaft
Haoses 6 Keeper
Remove the
,(\ Check Valve
J'/-\\ {Both Sides)

/// /@@\?X b ‘o

. - o~ ﬂ Remove the
2Lt b (R4 10 ~ Hoses

{Both Sides)

.- \///)I!/ p Remove the

“® o & Remove
S8 the
9® Revolving
° Connection

% Remove the
I Aanlkinn Rare

wOIKING oais

Check Valve Revolving Connection

- // Shaft

© / __©

Keeper Bar
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563 Revolving Connection Service

IMPORTANT: Service the revolving connection in a clean
work area.

o Remove the snap ring(s) from the revolving
connection shaft.

Q Remove the shaft from the body. On C5P revolving

connections, also remove and jnspect the shaft bearing.

CAUTION: Remove any paint or burrs from the shaft
end and snap ring groove(s) before pulling the shaft
out of the valve body to prevent damage to the valve.

Q Clean the parts and inspect the shait bore for scoring.

If the bore is scored, the valve body must be replaced.

o Note the position of the O-rings and backup rings,
then remove them from the valve shaft. Be careful
not to scratch the grooves.

6 Check the shaft grooves for rough edges or
scratches. Remove minor imperfections with fine
emery cloth. If the scratches cannot be removed,
replace the shaft.

NOTE: A minor imperfection is one that will not
cause a bypass of oil when the revolving connection
is operating.

Q Service cartridge-type check valves as described in
Paragraph 5.6-1. To service ball-and-plunger-type
check valves, remove the plugs or hose fittings
securing the ball checks and the plungers. Remove
the balls, springs, guides, and plungers. Thoroughly
clean the parts.

Q Inspect the valve seats for scoring or elongation. The
valve seats can be reseated by tapping a ball into its
seat with a brass punch, If the seat cannot be
reseated, the valve must be replaced.

Inspect the balls for nicks and scratches.

Inspect the pilot bores. They should be smooth and
free of scoring. If you cannot smooth minor ir-
regularities with an emery cloth, replace the valve.

@ With the ball and seat only in place, attach a hose
from the truck junction block to each ball port to test
for leakage.

(ol o)

WARNING: Examine the pilot bores
with a mirror to avoid the possibility
of getting oil in the face.

A

0 Pressurize the fine and examine each pilot bore for
leakage. If there is no leakage, reassemble the check
valves. If leakage is present, remove the hose and
reseat the balls by tapping them into their seats with
a brass punch. Retest. If the balls cannot be
reseated, the valve must be replaced.

@ Install new O-rings and backup rings on the revolving
connection shaft. Be careful not to distort the seals.

@ Reassembly of the revolving connection is a reversal
of disassembly. Apply STP to the shaft O-rings to
ease reassembly. Rotate the shaft into the body to
prevent “‘rolling’’ the O-ring seals. Be careful not to
damage the valve bore.

NOTE: Ball-and-plunger-type revolving connection
valve bodies and shafts are not available as replace-
ment parts. They must be replaced by cartridge-type
revolving connections, which are interchangeable
with ball-and-plunger types.

Form5184 Rev.0

Remove the
: Remove and Replace
Snap Ring o® O-Rings and Back-Up Rings
Remove
6 the Plugs

Plunger

inspect
Bore
Remove
the e Remove the
Shaft Inspect Snap Ring
Grooves

Inspect
the
Pilot

Bores
o

Plunger

Guide

é& Inspect
K the Balls
Ball and Plunger-type é Spring

Revolving Connection Remove the Plugs

Remove and Replace O-Rings 2 Remove the

and Back-Up Rings o @ Shaft
r———
Back-Up  O-Ring
Inspect Ring
the Bore

Check
the Shaft
Grooves

Q { .
\o Remove the
Snap Ring

Remove the
Snap Ring

6 Service the Check Valves.
See Paragraph 5.6-1

1

C5P Revolving Connection

2 Remaove and Inspect
the Shaft and Bearing

Back-Up

Ring Remove and
Replace O-Rings

@ and Back-Up Rings

Valve
Body

Keeper

Inspect the
Grooves e

Inspect
the Bore

NOTE: Revolving Connection
does not contain
check valves,

Plate
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s64 Check Valve Service, C5P

5.7

5.7-1

32

Clamps Only

o Remove the plug securing the ball check and spring.
€ Remove the plug securing the plunger.

0 Inspect the valve seat for scoring or elongation. The
valve seat can be reseated by tapping the ball into its
seat with a brass punch. If the seat cannot be
reseated, the valve body must be replaced.

Inspect the ball for nicks and scratches.

Inspect the pilot bore. it should be smooth and free
of scoring. If you cannot remove minor irregularities
with an emery cloth, replace the valve body.

Reassembly of the check valve is a reversal of
disassembly.

©0o

Sideshifting Check
Valve, C4S Dockhand

Sideshifting Check Valve
Removal and Installation

@ Remove the attachment
from the truck as
described in Paragraph
5.1.

€ Remove, cap, and tag
the cylinder supply
hoses from the check
valve,

Remove, cap, and tag
the truck hoses to the
check valve.

@O Remove the check valve
by removing the
capscrew securing the
valve to the attachment
frame.

© Installation of the check
valve is a reversal of
removal.

0O Install the attachment

onto the truck as
described in Section 2.

Remove the Plug

Plunger

Valve Body

Inspect the Ball
//’

Inspect the 3
Seat

Inspect the
Pilot
Bore

Remove
the

the Check
Valve

Remove the
Hoses
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®

5.7-2

5.8

5.8-1

Sideshifting Check Valve Service

IMPORTANT: Service the check valve in a clean work
area.

g Remove the hose fittings from the valve body and
remove the balis, guides, and springs. Clean the
parts.

€@ Remove the allen-head plugs and remove the
plungers and spacers. Clean the parts.

6 Inspect all parts. Worn guides and plungers, weak or
broken springs, and nicked balis should be replaced.

ﬁ inspect ihe piioi bores. They shouid be smooth and
free of scoring.

A i mmnd mmblis fon mlmmn mbbmambe o ;o

U VVIlll lllb‘ Ud.ll anda seat oIy 11 place, atldaeii a 1nvse
from the truck junction block to each ball port and

test for leakage.

A WARNING: Examine the pilot bores

rroe don Ay o mvmmmibnil

Wllh a IIIi!IUI w dVUId [Sh|v3 puaaluuuy
‘l of getting oil in the face.

Pressurize the line and examine each pilot bore for
Ieakage if there is no leakage, reassemble the check

lanlbrama i mranant sarmas hana and

leVU ll ICARQYT 10 PITOTIN, lUIllU\IG lllU 1iVovT aliu
reseat the balls by tapping them into their seats with
a brass punch. Retest. If the balls cannot be
reseated, the valve must be replaced.

Q Reassembly of the sideshifting check valve is a
reversal of disassembly.

Rotator Drive Group
Your attachment may be equipped with either a cush-
ioned rotator drive group or an uncushioned unit.
Cushioning is achieved by the instaliation of cone-shaped
spring washers on both sides of the worm, powered by

tha ratatae matar Tha wne nane in maah with tha
tne rotator moior. 1 ne worm ycai la Wi iSO Wil Ui

rotator ring gear. Therefore, shock loads applied to the at-
tachment arms are transferred to the worm through the
worm gear and are absorbed by the spring washers.

0

[~
a
Q Remove the attachment from the truck as described
in Paragraph 5.1.
0 Remove the rotator gear drive case retaining
capscrews and remove the gearcase from the attach-
ment baseplate.

WARNING: With the gearcase
removed, the baseplate is free to

AL rotate. Keep clear of the baseplate to
avoid being pinched.

@j/ 5
g © A%\@ Remove Capscrews

Q Service the rotator drive group as described in
Paragraphs 5.8-2 and 5.8-3.

9 Reinstallation of the rotator drive group is a reversal
of removal.

9 Install the attachment onto the truck as described in
Section 2.
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For Reassembly Lube]
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See WARNING in
Paragraph 2.
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5.82 Rotator Drive Group
Disassembly and Service

Drain the lubricant from the gearcase. Lay the gear-
case (pinion down) on 4 X 4's placed on either side of
the pinion.

Remove the rotator motor as described in Paragraph
5.9-1. Motor service procedures are described in
Paragraph 5.8-2.
Remove the capscrews retaining the gearcase cover.  Drain Remove Nuts
Lubricant For Reassembly Lube
On all models except the C5P, remove the capscrew Torque to: 15-20 ft.-lbs.
from the center of the cover and replace it with a
3/8-inch-16 UNC capscrew 2 inches long. Turn the .
capscrew clockwise while lightly tapping the side of
the cover with a plastic-head hammer to loosen it.
C5P clamps do not have the center screw.

Remove the end cap and bearing. The end cap Is
secured by capscrews except the C5P, which is
secured by a snap ring and plug.

Remove the worm and spring washers (if equipped).
Remove the snap ring from the pinion shaft.
Using a gear puller, remove the worm gear from the

00 © ©

® 260 000 O

S For Reassembly Lube
pinion shaft. Torgue to: 45-50 ft.-ibs.
Remove the Woodruff key from the pinion shaft.

Press the pinion out of the gearcase. Remove Screw and Replace
- . . . ith a 3/8"- "
Press the pinion seal (if equipped) and bearing out of ‘ﬁ',osgftﬁe c}ﬁvgf‘ gyﬁﬁmicnagpscrew.
the gearcase. Eapscr%w Clockwise while
. R ightt i
Clean and inspect the components. Replace any item s‘i?,e‘c‘,’, tﬁgp&%&e

that is worn or galled. Remove any burrs with an
emery cloth or small hand grinder.

Remove
Press Pinion Woodruff Key
Out of Gearcase ‘
!

Press Seal and Bearing
out of Gearcase

Use Gear Puller
3 to Remove Worm
Gear

Remove Warm
and Spring Washers 6

Bearing

< (3 Gearcase Gearcase
Q Boss

2 5 Remove End Cap )
and Bearing Remove Snap Ring

CAUTION: Some units will have this style relief fitting

in the end cap. These units may have damaged ball thrust
bearings due to low rotator fluid. Cascade has a drive box
lube kit available which provides new ball thrust bearings
and a new pressure relief fitting. See Technical Bulletin 114
for complete ordering instructions.
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‘ 5.82 Rotator Drive Group
Disassembly and Service (Cont))

Remove Nuts

For Reassembly,
Lube-Torque to:
15-20 ft.-lb.

0.
Bearing &,,:/ '\J
Remove
Worm N, G
Press Pinion @ g
out of Gearcase i~ ‘)
Remove Woodruff
Key
Snap Ring
N>

Press Bearing Qut
of Gearcase

Remove Worm Gear

Bearing

Remove
Remove End N Snap Ring
[} Piug and
Bearing

C5P Unit

Remove Cover

j)rain Lubricant

Form5184 Rev.0

Remove
Capscrews

45-50 ft.-lb.

For Reassembly,
Lube-Torque to:
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5.8.3 Rotator Drive Group
Reassembly

o Press the bearing into the housing from the inside
using the special tool, Cascade part number
C-664620. Make sure the bearing is fully seated and
flush with the inside of the gearcase.

Support the bearing from the inside with the special
tool and press the pinion into the bearing from the
outside.

instali the Woodruff key into the pinion shaft.

Press the worm gear onto the pinion shaft, making
sure you align it with the Woodruff key.

Press the bearing onto the pinion shaft.
Install the snap ring.

Assemble the spring washers, spacers (if equipped),
and ball thrust bearings (See Caution below) on the
worm shaft and install in the housing.

CAUTION: The ball thrust bearing must be
assembled on the worm with the thickest portion of
the outer race (the side stamped with the

manufacturer and part number) facing away from the
washers.

00 00 O

Worm
Thrust .
Bearing Gear \?Vparslagrs
16-WASHER

CUSHION DRIVE

Assemble Washers,
Spacers, and Bearings
on Worm and install
in the Housing.

Note: Some Units
Do Not Have
Spring Washers.

36

Speciat
. Tool
0.D
Gearcase
ol
\ ‘\ n .
J N \| Bearing
A 12,
' 3
1 1
L )
™1 5

T i Install
! i Pinion
t
Bearing ! |
Gearcase g Special

\ @) ’//Tool

bS5 o

Spring Worm Small Large
Washers Spacer  Spacer

Thrust
Bearing

10-WASHER
CUSHION DRIVE

3 Install
Woodruff Key

4 Press Worm Gear
onto Pinion Shaft

Press Bearing
onto Pinion Shaft

Install /@

Snap
Ring
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‘ s.8.3 Rotator Drive Group
Reassembly (Cont.)

0 Install the end cap. If the gap on cushion drive units
is greater than that shown, the spring washers are in-
correctly stacked. Remove the worm and restack the
washers. End Cap

Alternately tighten the endcap capscrews 1/2 of a
turn. Lube torque the capscrews to 7-10 ft.-lbs. On
C5P units, install the plug and snap ring.

Install the cover.
Install the motor.

Fill the gearcase with 44 fluid ounces of Cascade
Rotator Fluid (Cascade part number C-656300). 2 Avternatety Tlght

. — f ernately Tighten
NOTE: C-656300 = 32 fluid ounces. Capecrevs 1/2 of a Turn

Install the gearcase onto the attachment baseplate. For Reassembly

Lube Torque to:
7-10 ft.-lbs.

Gap Should
be .200+.030

® 66 O

Install the Motor

Fill Gearcase with Lube Torque Retaining
Lubricant Nuts to: 15—~20 ft.-Ibs.
= -
o ©
Q
° ® o 4) Install cover

Lube Torque the Capscrews
To: 45-50 ft-Ibs.

Install Gearcase to Baseplate

Lube Torque Capscrews
to: 40 ft.-lbs.
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5.9

Motor

591 Motor Removal and

38

Installation, Revolving
Clamps Only

The rotator motor can be removed for service with the
attachment on the truck.

WARNING: Before removing supply

hoses, relieve pressure that might be
present in the hydraulic system. With
the truck off, open the truck auxiliary

control valves several times in both
directions. ‘

o Remove, cap, and tag the supply hoses to the motor.

Q Remove the motor from the rotator drive assembly by
removing the six retaining nuts. Slide the motor out
of engagement and remove the coupling and key
from the motor shaft. A small amount of rotator fluid
might spill when the motor is removed.

0 Clean the motor and gear case mating surfaces with
solvent. Apply LOCTITE 515 sealer to these surfaces.

Install the motor and tighten the retaining nuts to a
torque of 15—20 ft.- Ibs. (Lubed).

CAUTION: Because the threaded part on the motor is
tapered, overtightening the fitting in the port will split the
housing. Fittings should be snug but not overtightened.
Install reducers and fittings as follows:

Thread hose fitting (A) into bushing (B) until tight. Fit the
assembly of the bushing and fitting (A + B} into the
housing (C). Tighten the bushing (B) only. Any attempt
to tighten the hose fitting after installation in the
bushing may result in a cracked housing.

CAUTION: If rotator fluid was spilled when the motor
was removed, perform the following:

Remove the plug at the top of the side cover.

Fill the gearcase to the plug hole level with Keystone -
WG-1 lube (Cascade part no. C-656300). Install the
plug.

®0

Gasket

3M033 MOTOR
ONLY

Coupling

Remove Nuts

For Reassembly Lube
Torque to: 1520 ft.-lbs.

Fitting Bushing Housing

D

A

)
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@ ;o2 MotorDisassemblyand
Remove Capscrews
Reassembly For Reassembly Lubﬁor:ue

Opposite Capscrews to 55 ft.-Ibs.

Cascade only services the adapter and cover, the drive
shaft and the seal kit which includes the seal seat and seat
assembly and the 2 large O-rings. Due to cost, if any other
parts need replacement, it is cost effective to replace the
complete motor assembly. The instructions below are for
replacing the seal kit, drive shaft, adapter and cover only.

IMPORTANT: Service the motor in a clean work area.

Clean the outside of the motor and dry thoroughly.
Remove any sharp edges or burrs.

Mark the sections of the motor with a punchor
scribe for matching during reassembly.

Remove the four capscrews from the motor cover.

With a fibre hammer, tap the cover to loosen and
remove it.

Inspect the seal seat. Replace only if the sealing face

is excessively worn or damaged. Remove it by inverting
the adapter and driving out the seat with a wooden
block. Press the new seat into the adapter.

To replace the drive shaft, remove the snap ring and
press off the gear in an arbor press. To reassemble,
coat the drive gear bore with white lead. install one

® 60 O @

©

snap ring and press the gear on the shaft until the gear b Soe Pa';gra"h 6
covers about 1/4 of the key slot. Hold the key in place the Drive Snaft
and press the gear the rest of the way onto the shait

‘ until it contacts the snap ring. Install the second snap
ring.

See Paragraph 5
Y Before Removing
the Seal Seat
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s10 Frame Assembly, all
Models except C5P
and C4S Sideshifting e
Dockhand

to Each Eyebolt
5.10-1 Baseplate Removal

0 Remove the attachment as described in Paragraph
5.1.

Remove the revolving connection, Paragraph 5.6-2.
Remove the rotator drive group, Paragraph 5.8-1.

Remove the upper mounting hooks.

Remove the two baseplate retaining capscrews
closest to each upper mounting hook bolt pattern.
Replace the two capscrews with eyebolts. Attach a
hoist chain to each eyeboit. Lift the hoist chains to
take out the slack.

WARNING: Be sure to attach a hoist
chain to each eyebolt before remov-
ing the remaining baseplate cap-
screws. Make sure your overhead

crane has a rated capacity of at least
1000 pounds.

Remaove Mounting Hooks

For Reassembly, Lube-
Torque to: 85—90 ft.-lbs.

00 ©

Remove Remaining
Baseplate Capscrews

Remove Rotatar
Hub Seal

6

e Remove the remaining baseplate retaining
capscrews. Lift off the baseplate.

O Remove the hub seal from the rotator hub.

5.10-2 Ring Gear/Bearing Assembly
Removal

Remove the baseplate assembly as described in
Paragraph 5.10-1.

Q Replace two ring gear retaining capscrews with
eyebolts. Attach a hoist chain to each eyebolt. Lift
the hoist chains to take out the slack.

WARNING: Be sure to attach a hoist
chain to each eyebolt before remov-
ing the remaining ring gear cap-
screws. The ring gear is very heavy
and oily, so take care to prevent
pinching or dropping on fingers or
feet. Make sure your overhead crane
has a rated capacity of at least 1000
pounds.

o Remove Baseplate

- . . Attach a Hoist Chain
Remove the remaining capscrews and lift the ring to Each Eyebolt

gear/bearing assembly from the attachment. o
Remaove Remaining Capscrews

For Reassembly Lube-
Torque to: 65—70 ft.-lbs.
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The ring gear and bearing are matched components and
must be replaced as an assembly. Whenever the frame
assembly is disassembled, the felt seals must be

replaced with new ones as follows. @
o Remove the old felt seals and clean the grooves. \k\\ /
R Th inatall o sea! start one end of the seal st in NN gFelt Seal - ©
Ld \\\ CJ

1. asas ’ ~ ~ atrim
TU islall a 11ow soal, stail VIIT Il VI UIC STal ouip n o=,

the groove.
Push the seal to the bottom of the groove all the way

around the groove. If the seal is too short, stretch it
evenly around the groove to lengthen it.

Q Cut the two ends of the seal so they meet squarely.

£ Bond the ends of the seal with 3M-brand weatherstrip
adhesive No. 8001 or equivalent. After the adhesive
dries, lubricate the seal with SAE30 motor oil to swell
the seal into the groove.

N

Frame

Bumper Plate

Dust Seals

C3P Revolving Frame Assembly

Ring Gear/Bearing Assembly ‘
Hub Seal .

Dust Seal

Guard

Baseplate

Bumper Plate

Ring Gear/Bearing Assembly

Hub Seal

Baseplate

Felt Seals

Revolving Frame Assembly, C4P and C6P
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. 5.104 Frame Reassembly

o Attach the hoist chain to the ring gear eyebolts and lift
the ring gear/bearing assembly into position.

CAUTION: All ring gear/bearing assemblies have a
“heat treat overlap zone. This zone is designated by
a stamped letter on the outer ring of the assembly. -
When installing the ring gear/bearing assembly, the
“heat treat overlap’ zone must be located in one of
the four locations shown.

Use Hoist Chain to Place Ring
Gear on Frame. CAUTION:
The Letter Stamped on the
Ring Gear Must be Located
at one of These Arrows.

9 Lube-torque the capscrews to 65-70 ft.-Ib. in the order
shown.

NOTE: Some units have fewer than the 24 capscrews
shown here. On those units, lube-torque using a similar
pattern. .

IMPORTANT: Apply a liberal quantity of NLGI con-
sistency No. O grease to the teeth of the ring gear
before continued assembly.

Q Using the hoist chain, lift the baseplate into position on i 8
the bearing race. Lubricate

@ Lube-torque the capscrews in the order shown (some Grease Fitting )
units may have a different quantity of capscrews). Use
torque values as follows:

C3P and C4P 65-70 ft.-1b.
C6P 55-60 ft.-Ib.

Lube Torque the
Capscrews in the
Shown.
WARNING: The capscrews that Sequence .
secure the baseplate to the bearing é—gﬁ‘;g orque To:
‘ race must be grade 5 minimum. —

9 Lubricate and install the hub seal.

0 Reinstall the revolving connection. See Paragraph
56-2.

ﬂ Reinstall the rotator drive group. See Paragraph 5.8-1.

0 Lubricate the bearing race through the grease fitting
on the ring gear/bearing assembly (baseplate on C3P
clamps).

Q Install the attachment on the truck as described in
Section 2.

Use Hoist Chain
to Place Baseplate
on Bearing Race.

Lubricate and
Instatl Hub Seal

Lube Torque the
Capscrews in the

. Sequence Shown
See Step 4 For

Torque Values
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s11 Frame Assembly, C5P Removs
Models Only

5.11-1 Frame Disassembly and

Remove the
6 Upper Hook Bracket

For Reassembl
Reassembly Libe Toao o
—70 ft.-lbs,
Remove the arms as described in Paragraphs 5.2-1 tobs
and 5.2-5.

Remove the attachment from the truck as described in
Paragraph 5.1. Lay the attachment on the floor with
the back side facing up.

9 Remove the revolving connection as described in
Paragraph 5.6-2.

0 Remove the rotator as described in Paragraph 5.8-1.
© Remove the lower bracket.
() Remove the upper hook bracket.

5 Remove the
Lower Bracket

For Reassembly

& Lube-Torque to
(et / 65-70 ft.Ibs.
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111 Frame Disassembly and
Reassembly (Cont.)

Remove the upper revolving connection bracket.
Remove the guard.

Remove the capscrews securing the ring gear to the
ring gear retainer. Replace two capscrews with
eyeboits. Using a suitable overhead hoist and
chain, lift off the ring gear.

Remove the gear retainer using the same procedure
as the ring gear.

Remove the twelve nyion bearing segments from the
baseplate.

Remove the hub retainer plate.

Remove the baseplate.

Collect the needle bearings between the baseplate and
the hub. There are 86 of them.

(o)~ Jo

(0]

)

600

) Remove the twelve nyion bearing segments from the
other side of the baseplate.

O Clean ail components.”

16) Reassembly is a reverse of disassembly. Liberally
iubricate the 86 needie bearings with graphite-base
grease.

) Install the attachment onto the truck as described in
Section 2.

Bumper Plate

>
~ |

//%a@ H

b )Ax\&(% i (@//ﬁ/)///”/\

Y P
14 M

Collect the
-~ Needie Bearings

Remove the

Hub Retainer
Plate

Felt Seal

Remove
the

Bracket

Remove "'«:-‘- i
the Bearing ’
Segments @
Remove Remove / o
the Bearing \/
the Baseplate @ Segments X\ f % // M
5112 Era A i tnn l kk/{(
5.1i-2 Frame Assembly Service 2 - / .
Remove
1. Install new felt seals as described in Paragraph 5.10-3. t(_;\e Ring Re"‘°"es
ear the Rin
2. Inspect the nylon bearing segments. If they are ex- Retainer UGear
cessively worn or damaged, replace them. Remave

3. Inspect the needle bearings. If they are pitted or
damaged, replace them.

4. Inspect the faceplate and the baseplate. They must be
flat within 0.030 inch.

Form5184 Rev.0
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... 6 Standard Labor Times

6.1 Standard Labor Time is the average time required to per- We strongly urge servicemen to read the applicable ‘
form each operation described in Section 5, Service. Service Sections of the manual before repairs are in-
Each Standard Labor Time is identified by the Service itiated. If problem diagnosis is difficult, call the Cascade
Section paragraph number and title that corresponds to Service Department at 1-800-547-5266 (toll free), or, in
that operation. Oregon, call 666-1511.

The Standard Labor Times are based on the assumptiona  To arrive at the total Standard Labor Time for a job, list
qualified serviceman is working on a reasonably clean at-  each operation and add the times. As an example, to
tachment with adequate tools. We realize the actual time replace bushings, your list should look something like

required to perform an operation may occasionally be this:
greater than that listed, especially if a “first time" )
serviceman lacks the needed tools, or if a bolt is frozen. 5.1 Clamp Removal and Installation 1.0
But considering all factors that can affect the job, 5.2-1  Arm Removal and Installation 1.0
Cascade can only honor warranty labor claims based on 529 Arm Bushing Repiacement 1.0
these carefully evaluated averages. Total Standard Labor Time 3.0
]
.2 Standard Labor Times
Paragraph Number Times
5.1 Clamp Removal and Instaliation............ 1.0
5.2-1  Arm Removal and Installation. ... .......... 1.0
5.2-2 Arm Disassembly and Reassembly,
Longand Short Arms .................... 1.0
5.2-3  Arm Disassembly and Reassembly,
Link-Type Swing Arms. ................... 1.0
5.2-4 ~ Arm Disassembly and Reassembly,
Cam-Type SwingArm . ................... 1.4
5.2.5 Arm Disassembly and Reassembly,
CS5PSwingArm . ... ..., 2.0
5.2-6  Arm Disassembly and Reassembly,
Oid Style C4P and C4S Dockhands ......... 0.8
5.2.7 Arm Disassembly and Reassembly,
New Style C4P and C4S Dockhands ........ 0.8
5.2-8 T-Bar Arm Base/Arm Carrier Disassembly
andReassembly ............ ... ... .t 0.8
5.2-9  Sliding Arm Bushing Replacement,
TwoPieceStyle......................... 1.0
5.2-10 Sliding Arm Bushing Replacement,
OnePieceStyle............... ..t 1.0
5.2-11 Wear Bar Installation .................... 0.5
6.3-1  Cylinder Removal and Installation .......... 0.5
54 Cylinder Service ........................ 0.8
5.6-1 Restrictor Fitting Service . ................ 05
5.5-2  Restrictor Fitting Adjustment . ............. 0.5
5.6-1 Revolving Connection, Cartridge-Type
- Check Valve Service..................... 0.7
5.6-2 Revolving Connection (and C5P Check
Valve) Removal and Installation............ 1.0
5.6-3  Revolving Connection Service ............. 09
5.6-4  Check Valve Service, C5P Clamps Only .. ... 0.5
5.7-1  Sideshifting Check Valve Removal and
Installation.............. ... ... .. ..., 0.5
5.7-2  Sideshifting Check Valve Service........... 0.6
5.8-1 Rotator Drive Group Removal and Installation 0.5
5.82 Rotator Drive Group Disassembly and Service 1.5
5.8-3  Rotator Drive Group Reassembly........... 1.5
5.91 Motor Removal and Installation ............ 0.8
5.9-2 Motor Disassembly, Service and Reassembly. 1.0
5.10-1 Frame Assembly, All Models Except
C5P and C4S Sideshifting Dockhand, - .
Baseplate Removal . ..................... 1.0
5.10-2 Ring Gear/Bearing Assembly Removal . ..... 1.0 .
5.10-3 Frame Assembly Service . ................ 1.0
5.10-4 Frame Reassembly...................... 2.0
5.11-1  Frame Disassembly and Reassembly ....... 3.0
5.11-2 Frame Assembly Service ................. 1.0

46 Form 5184 Rev.0



answered right now? Call your

nearest Cascade Service Department.

AMERICAS

Cascade Corporation
U.S. Headquarters

2201 NE 201st

Fairview, OR 97024-9718

Tel: 800-CASCADE (227-2233)

Fax: 888-329-8207

EUROPE-AFRICA

Cascade ltalia S.R.L.
European Headquarters
Via Dell’Artigianato 1

37030 Vago di Lavagno (VR)
Italy

Tel: 39-045-8989111

Fax: 39-045-8989160

ASIA-PACIFIC

Cascade Japan Ltd.
2-23, 2-Chome,
Kukuchi Nishimachi
Amagasaki, Hyogo
Japan, 661-0978

Tel: 81-6-6420-9771
Fax: 81-6-6420-9777

Cascade Australia Pty. Ltd.
1445 Ipswich Road

Rocklea, QLD 4107
Australia

Tel: 1-800-227-223

Fax: +61 7 3373-7333

cascade

T A
e TM

(© Cascade Corporation. 1979

3/79 2.5M

Cascade Canada Inc.
5570 Timberlea Blvd.
Mississauga, Ontario
Canada L4W-4M6

Tel: 905-629-7777
Fax: 905-629-7785

Cascade (Africa) Pty. Ltd.
PO Box 625, Isando 1600
60A Steel Road

Sparton, Kempton Park
South Africa

Tel: 27-11-975-9240

Fax: 27-11-394-1147

Cascade Korea

121B 9L Namdong Ind.
Complex, 691-8 Gojan-Dong
Namdong-Ku

Inchon, Korea

Tel: +82-32-821-2051

Fax: +82-32-821-2055

Cascade New Zealand
15 Ra Ora Drive

East Tamaki, Auckland
New Zealand

Tel: +64-9-273-9136
Fax: +64-9-273-9137

Cascade do Brasil
Rua Jodo Guerra, 134
Macuco, Santos - SP
Brasil 11015-130

Tel: 55-13-2105-8800
Fax: 55-13-2105-8899

Cascade-Xiamen

No. 668 Yangguang Rd.

Xinyang Industrial Zone
Haicang, Xiamen City
Fujian Province

P.R. China 361026

Tel: 86-592-651-2500
Fax: 86-592-651-2571

Sunstream Industries
Pte. Ltd.

18 Tuas South Street 5
Singapore 637796

Tel: +65-6795-7555
Fax: +65-6863-1368

VGP Litho In U.5.A.

Cascade India Material
Handling Private Limited
No 34, Global Trade Centre
1/1 Rambaugh Colony

Lal Bahadur Shastri Road,
Navi Peth, Pune 411 030
(Maharashtra) India

Phone: +91 020 2432 5490
Fax: +91 020 2433 0881
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