
Section 2 Installation Instructions . 

truck/attachment combination is a 
responsibility of the original truck 
manufacturer and may be less than 

2.1 Truck System 
Requirements 

WARNING 

l Truck relief valve setting: 2000 psi maximum. 

l Volume: C3P-10 gpm 
C4P, C5P-15 gpm 
C6P-20 gpm 

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

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

,a 

Mounting 

l Make sure the truck carriage is clean and the notches 
are undamaged. 
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Section 5 Service 
5.1 Clamp Removal and 

Installation 
0 Make sure the attachment is rotated so the arms are Lower Carriage 

positroned side-by-side (for vertical roll handling). Open and Back Truck 

the arms completely. Away Slightly 

0 Remove the lower mounting hooks. For reassembly, 
lube-torque the lower mounting hook capscrews as 
follows: 

C3P 74-76 ft.-lb. J \ \ 

~QiJ(J& Hoses C4P Sideshifting Dockhand and C5P 64-69 ft.-lb. 

All others 85-90 ft.-lb. 

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. 

0 After making sure the attachment is securely posi- 
tioned, continue lowering 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 
hoses, relieve pressure that might be 

the truck off, open the truck auxiliary 
control valves several times in both 

0 Disconnect and cap the hoses to the attachment. Tag 
the hoses for ease in reconnecting. 

0 For reinstallation, reverse the above procedures, or 
consult Installation Instructions, Section 2. 

5.2 Arms 
5.2-1 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 C5P 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). 

/aDisconnect 

d 

Lower Attachment 
onto Block 

\o , %%:;fl::ki 

See Step 2 For 
Torque Values 
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Section 5 Service 
5.2-1 Arm Removal and Installation (Cont.) 

2. Fully extend the arms and remove the nuts retaining 
the cylinder rods to the arm lugs. On old-style retaining 
nuts, first remove the spring retainers. 

IMPORTANT: A new style retaining nut has a cone- 
shaped locking washer swaged to the threads of the 
nut. Locking is achieved when the washer is 
“dimpled” into the groove in the end of the cylinder 
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. 

Link Pin Bushing 
Assembly h 

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. 

A 

WARNING: Make sure your 
overhead hoist has a rated lifting 
capacity of at least 1000 pounds. 

4. LINK-TYPE SWING ARMS ONLY. Remove the links by 
removing the link pin assemblies from the arms and 
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 
the guide tubes are too badly damaged to use, the en- 
tire revolving frame must be replaced. Before installing 
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 
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 result. 

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.-lb., 
C6P-205-235 ft.-lb. 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. 

CAUTION: Always use the hex-style washer with the 
new-style anchor nut. DO NOT use the old-style 
castellated nut with the hex-style washer. 

Form 5184 Rev. 0 
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I 

Link Pin Assembly 

Make Sure 

Washer Lug Sprilg 

Sleeve Nut 

OLD-STYLE CYLINDER ANCHOR NUT 

NEW-STYLE CYLINDER ANCHOR NUT 
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Section 5 Service 
52-2 Arm Disassembly and Reassembly, 

Long-and-Short Arms 
Arm 

5.2-3 

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. 

0 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. 

0 For reassembly, reverse the above procedures. 

Arm Disassembly and Reassembly, 
Link-type Swing Arms h 

Spring lx .*A 
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. 

Link 

0 Remove the arm links (if they are not already removed) 
by removing the link pin assemblies from the arms and 
the attachment frame. 
r 1 

IA WARNING: Secure the swing arm 
with a suitable overhead hoist and 
chain. 

u 
Contact Plate 

/a 

0 To Reassemble, 
Reverse Disassembly 
Procedures 

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

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

0 For reassembly, reverse the above procedures. 
Link Pin 
Assembl 

Assembly 

M 
.-.- 

Link / Contact Plate II 

Remove 
the Contact 
Plate 

6 Contact Plate ’ 
Link Pivot “il 

Plug A3 

Pin 9 

Link-type Swing Arm Assembly (typical) 
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Section 5 Service 
5.2-5 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. 

0 Close the arms until the swing arm closes about 20° 

0 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. 

Torque to 440-450 ft.-lbs. 

This Capscrew to 
Insert Drift Pin. 

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

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

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

0 Close the arm until the drift pin can be removed. 

0 Open the arm and repeat the process until the spring 

1 

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. 

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

0 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. 

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

@ Assemble the arm onto the arm base with the spring 
relaxed (dowel removed). 

@ Close the arm completely. 

@ Insert a steel drift pin through the hole in the back of 
the arm base and engage a hole in the 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 hole farthest from 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. 

0 Open A 

0 

to Drift Pin. 

Remove Dowel and 
Insert in Hole Closest 

C5P Swing Arm Removal 

Arm Pivot Contact Plate ^. -. 

Contact 
Plate 
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Section 5 Service 
5.3 Cylinders, General 

Procedures 
5.3-1 Cylinder Removal and 

Installation 
0 Rotate the attachment so the arms are positioned side- 

by-slde (for vertical roll handling). 

0 Extend the arms past the width of the frame. 

0 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. 

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

0 Remove the bumper plate. 

WARNING 

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. 

0 Installation is a reverse of removal. 

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

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

24 

Frame 

Plate 
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Section 5 Service 
l 5.6 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. 

5.6-4 Revolving Connection, 
Cartridge-type Check Valve 
Service 

a 

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

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

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

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

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

0 

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. 

Back-Up Ring 

\ 

Back-Up Ring 

O-Ring 

P 

Remove Hoses 
and Fittings 

Shaft 

Inspect Cartridges 

0 
Install 
Cartridge 
Valves 
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Section 5 Service ’ 
5.6-2 Revolving Connection (and 

C5P Check Valve) Removal 
and Installation 
To service the check valves 
on ball-and-plunger-type 
revolving connections or to 
service the revolving con- 
nection shaft. the revolving 
connection must be removed 
from the attachment. 

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

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

0 Remove, cap, and tag the 
cylinder supply hoses 
from the revolving con- 
nection valve body. 

0 Remove, cap, and tag the 
truck hoses to the revolv- 
ing connection shaft, ex- 
tending out the back of 
the attachment. 

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

0 Pull the revolving connec- 
tion out of the attach- 
ment. 

@ C5P CLAMPS ONLY. To 
remove the two check 
valve assemblies, 
remove, cap, and tag the 
hoses to each check 
valve. 

/” 
C5P Revolving Connection Assem 

0 Remove the single retain- 
ing capscrew securing 
each check valve to the 
attachment frame. 

0 Installation of the revolv- 
ing connection is a re- 
versal of removal. 

CAUTION: ALL 
REVOLVING CONNEC- 
TIONS EXCEPT C5P The 
shaft location hole 
marked “X” must be 
engaged by the horizontal 
keeper bar. 

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

Check 

Remove the Revolving 

Remove , 
Hoses d d Remove Shaft 

Keeper 

? 

Remove the 
Check Valve 

;\ (Both Sides1 

Remove the 
Hoses J& ;v (Both Sides) 

D Revolvina Remove the 
Locking Bars 

Revolving Connection 

See CAUTION, 
Step 9 
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Section 5 Service 

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

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

0 Remove the shaft from the body. On C5P revolving 
connections, also remove and inspect 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. 

Clean the parts and inspect the shaft bore for scoring. 
If the bore is scored, the valve body must be replaced. 
Note the position of the O-rings and backup rings, 
then remove them from the valve shaft. Be careful 
not to scratch the grooves. 

0 

0 

8 

0 

0 

8 . 

@ 

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

B”::“ger A 

replace the shaft. Ball and Plunger-type 

q;;;; 

NOTE: A minor imperfection is one that will not Revolving Connection 
22 l  Remove the Plugs 

cause a bypass of oil when the revolving connection 
is operating. 

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. 

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 . . . 

5.6-3 Revolving Connection Service 
emove and Replace 
Rings and Back-Up Rings 

Inspect the Seats 

the Shaft 
Grooves 

Cartidge-type Revolving Connection 

ror leakage. Remoie the 

A 
Snap Ring Service the Check Valves. 

WARNlNG: Examine the pilot bores See Paragraph 5.6-1 

with a mirror to avoid the possibility 
of getting oil in the face. 

P 

Remove the 
Snap Ring C5P Revolving Connection 

@ Pressurize the line 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. 

Remove and inspect 
the Shaft and Bearing 

Replace O-Rings 
and Back-Up Rings 

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. 
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Section 5 Service 
5.6-4 Check Valve Service, C5P 

Clamps Only 
@ 

Remove the Plug 
Remove the plug securing the ball check and spring. 

0 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. 

0 Inspect the ball for nicks and scratches. 

0 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. Pilot 

0 Reassembly of the check valve is a reversal of Bore 

disassembly. 

5.7 Sideshifting Check 
Valve, C4S Dockhand 

5.7-1 Sideshifting Check Valve 
Removal and Installation 

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

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

0 

0 

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

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

0 

0 

Installation of the check 
valve is a reversal of 
removal. 

Install the attachment 
onto the truck as 
described in Section 2. 
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5 Service Section 

5.7.2 Sideshifting Check Valve Service 

l 
5.8 

5.8.1 

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

0 Remove the hose fittings from the valve body and 
remove the balls, guides, and springs. Clean the 
parts. 

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

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

0 Inspect the pilot bores. They should be smooth and 
free of scoring. 

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

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

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

@ 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 installation of cone-shaped 
spring washers on both sides of the worm, powered by 
the rotator motor. The worm gear is in mesh with the 
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. 

Rotator Drive Group Removal 
and Installation 

@ 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 

rotate. Keep clear of the baseplate to 

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

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

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

Remove 

E$onents 

Remove Capscrews 
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Section 5 Service 
5.8-2 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 5.9-2. 

Remove the capscrews retaining the gearcase cover. 

On all models except the C5P, remove the capscrew 
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 
pinion shaft. 

Remove the Woodruff key from the pinion shaft. 

Press the pinion out of the gearcase. 

Press the pinion seal (if equipped) and bearing out of 
the gearcase. 

Clean and inspect the components. Replace any item 

Remove Screw and Replace 
with a 3/6”-16 UNCx2” Capscrew. 
Loosen the Cover by Turning 
Capscrew Clockwise while 
Lightly Tapping the 
Side of the Cover. 

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

Press Pinion 
Out of Gearcase 

Press Seal and Bearing 
out of Gearcase 

Remove Worm 
and Spring Washers 

Use Gear Puller 
to Remove Worm 

Bearing 

Remove Snap Ring 
d 

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 comblete ordering instructions. 
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Section 5 Service 

a 5.8-2 Rotator Drive Group 
Disassembly and Service (Cont.) 

m Press Pinion . .--- -. r out of Gearcase 

- Elc.mn,m Wnnlir, rff 

\I/ Remove End 
b Plua and 

Press Bearing Out 
nf G=arracP ---.-I”- 

: Remove Worm Gear 

P 

/ 

Bearing 

Lube-Torque to: 

C5P Unit 
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5 Service Section 

5.8-3 Rotator Driwe Group 
Reassembly 

0 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. 

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

0 install the Woodruff key into the pinion shaft. 

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

@ Press the bearing onto the pinion shaft. 

0 Install the snap ring. 

0 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. 

Small 
Spay 

Spring 
Washers 

l6 WASHER 
CUSHION DRIVE 

Spring 
Washers 

Worm Small Large 

\ Spacer Spacer 

-- ~yj-q/m=vy-~ 
Gear 

Thrust 
Bearing 

Assemble Washers, 
Spacers, and Bearings 
on Worm and install 
in the Housing. 
Note: Some Units 
Do Not Have 
Spring Washers. 

Press Worm Gear 
onto Pinion Shaft 

Press Bearing 
onto Pinion Shaft 
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Section 5 Service 
5.8-3 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. 

0 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). 
NOTE: C-656300 = 32 fluid ounces. 

@ Install the gearcase onto the attachment baseplate. 

Fill Gearcase with 
LubflCant 

Capscrews l/2 of a Turn 

ml 

Install the Motor 
I 3 

I Lube Torque Retaining 
Nuts to: 15-20ftAbs. 

Install Gearcase to Baseplate 
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Section 5 Service 
5.9 Motor 
5.9-1 Motor Removal and 

Installation, Revolving 
Clamps Only 
The rotator motor can be removed for service with the 
attachment on the truck. 

hoses, relieve pressure that might be 
WARNING 

the truck off, open the truck auxiliary 
control valves several times in both 

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

0 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. 

@ 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: 

0 Remove the plug at the top of the side cover. 

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

b 

Remove Nuts’ 

-1 

Fitting Bushing Housing 

38 Form 5184 Rev. 1 



Section 5 Service 
5.9-2 Motor Disassembly and 

Reassembly 
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 punch or 
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 
snap ring and press the gear on the shaft until the gear 
covers about 1/4 of the key slot. Hold the key in place 
and press the gear the rest of the way onto the shaft 
until it contacts the snap ring. Install the second snap 
ring. 

Remove Capscrews 

For Reassembly Lube Torque 
Opposite Capscrews to 55 ft.-lbs. 

the Drive Shaft 
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Section 5 Service 
5.10 Frame Assembly, all 

Models except C5P 
and C4S Sideshifting 
Dockhand 

5.10-1 Baseplate Removal 
@ Remove the attachment as described in Paragraph 

5.1. 

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

0 Remove the upper mounting hooks. 

0 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 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 baseplate cap 

[t 1000 pounds. 

screws. Make sure your overhead 
crane has a rated capacity of at least 

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

0 Remove the hub seal from the rotator hub. 

5.10-2 Ring Gear/Bearing Assembly 
Removal 

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

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

A 
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. 

0 Remove the remaining capscrews and lift the ring 
gear/bearing assembly from the attachment. 

Remove Mounting Hooks 

Install Eyebolts 
Attach a Hoist Chain 
to Each Eyebolt 

Remove Rotator 

Remove Baseplate 

Install Eyebolts and 
Attach a Hoist Chain 
to Each Eyebolt 

Remove Remaining Capscrews d 

For Reassembly Lube- 
Torque to: 65-70 ft.-lbs. 
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Section 5 Service 
5.10-3 Frame Assembly Service 

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. 

0 Remove the old felt seals and clean the grooves. 

@ To install a new seal, start one end of the seal strip in 
the groove. 

0 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. 

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

0 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. 

Bumper Plate 
\ 

Frame 

I 

Dust Seals 

n Guard 
C3P Revolving Frame Assembly 

ing Gear/Bearing Assembly 

Dust Seal 

Frame 

Ring Gear/Bearing Assembly 

Bumper Plate 

Revolving Frame Assembly, C4P and C6P 
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Section 5 Service 
. 

l 5.10-4 Frame Reassembly 
0 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. 

0 Lube-torque the capscrews to 65-70 ft.-lb. 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. 0 grease to the teeth of the ring gear 
before continued assembly. 

0 Using the hoist chain, lift the baseplate into position on 
the bearing race. 

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

C3P and C4P 65-70 ft.-lb. 

C6P 55-60 ft.-lb. 

WARNING: The capscrews that 
secure the baseplate to the bearing 
race must be grade 5 minimum. 

0 Lubricate and install the hub seal. 

0 Reinstall the revolving connection. See Paragraph 
5.6-2. 

@ Reinstall the rotator drive group. See Paragraph 5.8-l. 

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

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

:o 

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. 

Install Hub Seal 

Lube Torque the 
Cepscrews in the 
Sequence Shown 
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Section 5 Service 
5.11 Frame Assembly, C5P 

Models Only 
Remove 

5.11-1 Frame Disassembly and 
Reassembly 

0 Remove the arms as described in Paragraphs 5.2-1 
and 5.2-5. 

0 Remove the attachment from the truck as described in 
Paragraph 5.1. Lav the attachment on the floor with 
the black side facing up. 

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

Lower Brixket 

0 Remove the rotator as described in Paragraph 5.8-1. 

0 Remove the lower bracket. 

0 Remove the upper hook bracket. 
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Section 5 Service 
5.11-l 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 
eyebolts. 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 nylon 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. 

Remove the twelve nylon bearing segments from the 
other side of the baseplate. 

Clean all components.- 

Reassembly is a reverse of disassembly. Liberally 
lubricate the 86 needle bearings with graphite-base 
grease. 

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

Frame 

811-2 

Bumper Plate 
L 

f 

Collect the 
Needle Bearings 

Remove 
the Bearing 
Segments 

Frame Assembly Service 
1. Install new felt seals as described in Paragraph 5.10-3. 

2. Inspect the nylon bearing segments. If they are ex- 
cessively worn or damaged, replace them. 

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. 

d . 
Remove 
the Ring 
Gear 
Retainer 
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Section 6 Standard Labor Times m 
6.1 Standard Labor Time is the average time required to per- 

form each operation described in Section 5, Service. 
We strongly urge servicemen to read the applicable 
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 l-800-547-5266 (toll free), or, in 
that operation. Oregon, call 666-1511. 

The Standard Labor Times are based on the assumption a 
qualified serviceman is working on a reasonably clean at- 
tachment with adequate tools. We realize the actual time 
required to perform an operation may occasionally be 
greater than that listed, especially if a “first time” 
serviceman lacks the needed tools, or if a bolt is frozen. 
But considering all factors that can affect the job, 
Cascade can only honor warranty labor claims based on 
these carefully evaluated averages. 

6.2 Standard Labor Times 
Paragraph Number Times 
5.1 
5.2-1 
5.2-2 

5.2-3 

5.2-4 

5.2-5 

5.2-6 

5.2-7 

5.2-8 

5.2-9 

5.2-10 

5.2-11 
5.3-1 
5.4 
5.5-1 
5.5-2 
5.6-1 

5.6-2 

5.6-3 
5.6-4 
5.7-1 

5.7-2 
5.8-1 
5.8-2 
5.8-3 
5.9-1 
5.9-2 
5.10-1 

5.10-2 
5.10-3 
5.10-4 
5.11-1 
5.11-2 

‘Clamp Removal and Installation. ........... 1.0 
Arm Removal and Installation. ............. 1.0 
Arm Disassembly and Reassembly, 
Long and Short Arms .................... 1.0 
Arm Disassembly and Reassembly, 
Link-Type Swing Arms., .................. 1.0 
Arm Disassembly and Reassembly, 
Cam-Type Swing Arm .................... 1.4 
Arm Disassembly and Reassembly, 
C5P Swing Arm ........................ .2.0 
Arm Disassembly and Reassembly, 
Old Style C4P and C4S Dockhands ........ .0.8 
Arm Disassembly and Reassembly, 
New Style C4P and C4S Dockhands ....... .0.8 
T-Bar Arm Base/Arm Carrier Disassembly 
and Reassembly ....................... .0.8 
Sliding Arm Bushing Replacement, 
Two Piece Style. ........................ 1 .O 
Sliding Arm Bushing Replacement, 
One Piece Style ......................... 1.0 
Wear Bar Installation ................... .0.5 
Cylinder Removal and Installation .......... 0.5 
Cylinder Service ........................ .0.8 
Restrictor Fitting Service ................. 0.5 
Restrictor Fitting Adjustment .............. 0.5 
Revolving Connection, Cartridge-Type 
Check Valve Service. ................... ,0.7 
Revolving Connection (and C5P Check 
Valve) Removal and Installation ............ 1 .O 
Revolving Connection Service ............ .0.9 
Check Valve Service, C5P Clamps Only ..... 0.5 
Sideshifting Check Valve Removal and 
Installation ............................ .0.5 
Sideshifting Check Valve Service. ......... .0.6 
Rotator Drive Group Removal and Installation 0.5 
Rotator Drive Group Disassembly and Service 1.5 
Rotator Drive Group Reassembly. .......... 1.5 
Motor Removal and Installation ............ 0.8 
Motor Disassembly, Service and Reassembly. 1 .0 
Frame Assembly, All Models Except 
C5P and C4S Sideshifting Dockhand, 
Baseplate Removal ...................... 1 .O 
Ring Gear/Bearing Assembly Removal ...... 1.0 
Frame Assembly Service ................. 1.0 
Frame Reassembly ..................... .2.0 
Frame Disassembly and Reassembly ...... .3.0 
Frame Assembly Service ................. 1.0 
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To arrive at the total Standard Labor Time for a job, list 
each operation and add the times. As an example, to 
replace bushings, your list should look something like 
this: 

5.1 Clamp Removal and Installation 1.0 
5.2-1 Arm Removal ‘and Installation 1.0 
5.2-9 Arm Bushing Replacement 10 

Total Standard Labor Time 3.0 
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