SERVICE REPAIR

MANUAL

Hyster COO7 (H150H, H165H, H180H, H200HS, H200H,
H225H, H250H, H275H, P150B, P200B) Forklift

HYSTER



00
打字机文本
Hyster C007 (H150H, H165H, H180H, H200HS, H200H, H225H, H250H, H275H, P150B, P200B) Forklift


THE
FIVE SPEED
TRANSMISSION

(NEW PROCESS 542)

PART NO. 910066 1300 SRM 39



CONTENTS

INTRODUCTION

General . ... .
Description and Operation ...............cuitiiniiiinannann ..

REPAIRS

Removal .. ... .. .
Disassembly .. ... ..
Cleaning . .. oottt
Installation . ... .. ... .

CHECKS AND ADJUSTMENTS

Forward/Reverse Linkage ......... .. ... ... .. .. .. . .

TROUBLESHOOTING . ... e

This section applies to the following models:
H150-275H, H300-350B, P150-200B, M200-400H

©HYSTER COMPANY 1979



INTRODUCTION

GENERAL

This section has a description and the repair
procedures for the five speed transmission.

DESCRIPTION AND
OPERATION (See Figure 1)

The transmission is made of two assemblies; a five
speed range transmission and a forward/reverse
gearbox.

In the range transmission, the main shaft is a
support for the first, second, third and fourth speed
gears. It is also a support for the two synchronizers.
There is one synchronizer for second and third
speeds and one synchronizer for fourth and fifth
speeds. The input shaft for the range transmission is
a support for the following: (1) The gear for fifth
speed, (2) the gear for reverse and (3) the detent ring
for forward and reverse. The countershaft has the
gears that engage with the five gears in the range
transmission. During operation, all gears except
first speed are constantly engaged. The gear change
forks are held in the transmission cover. The forks
are controlled directly by the range lever.
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2. FORWARD/REVERSE GEARBOX 11. INPUT SHAFT (RANGE) 18. FORWARD GEAR
3. MAIN SHAFT 12. REVERSE GEAR 19. INPUT SHAFT (FWD/REV)
4. FIRST SPEED GEAR 13. DETENT RING 20. BEARING RETAINER
5. SECOND SPEED GEAR 14. COUNTERSHAFT 21. SHAFT
6. THIRD SPEED GEAR 15. CLUSTER GEAR 22. BEARING CuUP
7. FOURTH SPEED GEAR 16. REVERSE IDLER GEAR 23. BEARING RETAINER
8.
9.

24. FORK RAIL
25. GEAR CHANGE FORK

FIGURE 1. TRANSMISSION
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The input shafts for the range transmission and the
forward/reverse gearbox are held together in the
forward/reverse gearbox. The forward gear is
constantly engaged with the forward cluster gear.
The reverse gear is constantly engaged with the
reverse idler gear. The reverse idler gear is
constantly engaged with the cluster gear.

The detent ring is controlled by the forward/reverse
lever. In forward, the detent ring locks the forward
gear to both input shafts. In reverse, the detent ring
locks the reverse gear to the input shaft for the range
transmission. The fork rail for forward and reverse
actuates a neutral starting switch. The switch
permits the engine to start only when the forward
reverse/lever is in the “NEUTRAL” position.

REPAIRS

REMOVAL

NOTE: The procedures below are for
removal of the transmission only. If
necessary, the engine and
transmission can be removed as an

assembly.
A. Drain the oil from the transmission.
B. Remove the floorplates and the seat bracket.

C. Disconnect the forward reverse linkage at the
transmission. Remove the range lever from the
transmission cover. Disconnect the wires at the
neutral start switch.

D. Disconnect the drive shaft at the parking brake
drum. Disconnect the parking brake linkage.
WARNING: Make sure any lifting device can hold
. 500 pounds (227 kg).

E. Connect a crane or other lifting device to the
transmission. Put a block under the end of the
engine with the flywheel.

F. Remove the capscrews from the transmission
mount. Remove the capscrews holding the
transmission to the clutch housing.

G. Move the transmission toward the front of the lift
truck until input shaft is away from the clutch
housing. Lift or lower the transmission from the
truck.

DISASSEMBLY (See Figure 2)
2

CLEANING

The transmission housing can be cleaned with
steam. Make sure all the cleaning compound is
removed from the housing. Clean all mechanical
parts in solvent. Dry with compressed air.

ASSEMBLY (See Figure 3)
INSTALLATION

WARNING:

Make sure any lifting device can hold
500 pounds (227 kg).

A. Connect a crane or other lifting device to the
transmission. Use a sealant and install a new gasket
on the clutch housing. Install the transmission to the
clutch housing. Tighten the capscrews to 80 foot
pounds (11.1 kg m). Make sure the input shaft aligns
with the clutch disc and the pilot bearing for the
flywheel. Tighten the capscrews.

B. Install the capscrews for the transmission mount.
Tighten the capscrews to 135 to 140 foot pounds
(18.7 to 19.4 kg m). Remove the crane.

C. Connect the drive shaft to the flange for the
universal joint. Connect the parking brake linkage.
Connect the wires to the neutral starting switch.

D. Connect the forward/ reverse linkage. Adjust the
linkage as described in Checks and Adjustments.
Install the range lever.

E. Fill the range transmission with 10 pounds (4.5
kg) of SAE 90 or 80-90W gear lubricant. Fill the
forward/reverse gearbox with 3 pounds (1.4 kg)
SAE 90 or 80W-90 gear lubricant.



STEP 1. See the Oil Clutch section and remove
the clutch parts. See the Parking Brake
section and remove the parking brake.

[}
SHIFTING
FORKS

STEP-2. Remove the cover capscrews. Put the
shifting forks in a position so the cover
can be removed.

NOTE Disassemble the 5-speed transmission as
shown in Steps 4 to 10.

Disassemble the forward/reverse gearbox
as shown in Steps 11 to 13.

STEP 3. Remove the four capscrews holding the
forward/reverse box to the tramsmission.
Pull the housings apart. Remove the
cover for forward/reverse geérbox.

STEP 4. Remove the input shaft. = reeen - - STEP 5. Remove the bearing retainer.
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STEP 6. Hit the main shaft to loosen the bearing.
Remove bearing using a puller. Remove
the main shaft.

STEP 7. Remove the bearing cup for the counter-
shaft.

BEARING
RETAINER

BEARING

COUNTERSHAFT LOCK

CAPSCREW ROLL PIN

STEP 8. Remove the bearingretainer.Remove the
roll pin from bearing lock. Remove the
countershaft capscrew and bearing lock.

COUNTERSHAFT

STEPY9. Remove the countershaft. Push the
bearing from the housing.

Use a press to remove the gears from the
countershaft.

STEP 10. See Figure 1 and disassemble the main
shaft and input shaft. Remove the snap
rings and the gears and synchronizers
from the shaft.

BEARING
RETAINER

STEP 11. Make marks on the bearing retainer and
the housing. Remove bearing retainer.
Pull the shaft from the housing.
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WOODRUFF
KEY

DETENT
RING

STEP 12. Remove the detent ring from the gear
change fork. Use a soft drift to remove
the idler shaft. Do not damage the wood-
ruff key. Remove the idler gear and
shims. Remove the bearings if necessary.

STEP 13. Remove the lock. Push the shaft from
the housing. Remove the gear and thrust
washers. Remove the bearings if neces-
sary.
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NOTE

Assemble the b-speed transmission as
shown in Steps 1 to 13.

Assemble the forward/reverse gearbox
as shown in Steps 14 to 20.

C})UNTERSHAFT

STEP 2. Use a press to install the gears on the
countershaft. Install the countershaft
with spacers in the housing. Push the
countershaft until the bearings are in

the seats.

STEP 1. Install the snap ring on the bearing.Push
the countershaft bearinginto the housing.

STEP 4. Lubricate the bearing rollers with grease.
Install the bearings in the bearing cup.
Install the bearing cup and gasket.
Tighten the capscrews to 20-40 foot-
pound (2.8-5.5 kg-m).

ROLL

_~PIN
BORE

BEARING
LOCK

STEP 3. Install the bearing lock and capscrew.
Make sure the roll pin bores in the
countershaft and bearing lock are align-
ed. Do not tighten the capscrew.
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STEP 5. Install the beaing retainer. Tighten the

capscrew to 25 foot-pounds (3.5 kg-m).

b. Install the second/third
gear synchronizer.

SYNCHRONIZER

SHIMS

LOCK
RING

HUB

d. Install the fourth gear with

ward fourth gear). Install
the lock ring.

shims. Install the synchro-
nizer hub (oil grooves to-

STEP 6. Assemble the mainshaft as follows:

a. Install the second gear and
spacer. Install lock ring.

LOCK RING

>~ SPACER

SECOND
GEAR

SNAP F\'ING\

SPACER
c. Install third gear and spacer.

Install the lock ring.

MEASURE GAP
HERE —_

SYNCHRONIZER
OUTER RING

0.070-0.090 In.
(1.78-2.29 mm)
CLEARANCE

e. Measure the clearance between the synchronizer
ring and the shoulder on third gear. Make sure
the measurement is taken against the main
shaft and not on hub of gear. Correct clearance
is 0.070-0.090 in. (1.78-2.29 mm). If clearance
is less than 0.070 in. (1.78 mm) grind off
necessary amount from inner ring posts. Make
sure to grind same amount from each post.
If clearance is more than 0.090 in. (2.29 mm),
replace synchronizer.
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FOURTH/FIFTH
SYNCHRONIZER —~——-af

FIRST
GEAR

STEP 7. Install the fourth/fifth synchronizer and
the first gear on the main shaft. Install
the main shaft in housing.

INPUT
SHAFT

STEP 9. Install the input shaft.

STEP 8. Assemble the input shaft as follows:

a. Lubricate the bearing rollers and install
them in the shaft bore. Install the snap ring.

FIFTH
GEAR

b. Use a press to install the
bearing on the shaft. Install
the snap ring. Install fifth
gear.

c. Install the detent ring hub
(oil grooves toward fifth
gear). Install snap ring.

STEP 10. Install the bearing on the main shaft.
Push the bearing into the housing.

o

STEP 11. Put the transmission in any two gears,
then tighten capscrew to 100-150 foot-
pounds (14-21 kg-m). Install roll pins.
Bend roll pins to hold the capscrew in
place.
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MEASURE CLEARANCE
HERE

STEP 12. Put the transmission in fourth gear. Mea-
sure the clearance between the fourth
gear synchronizer outer ring and fourth
gear. When making this check, put the
synchronizer so that one post is directly
above the center of the main shaft. Do
not move the synchronizer. If clearance
isnot 0.050-0.070in(1.27-1.78 mm)
add or remove shims as necessary
from fourth gear. (See Step 6.d.)

SMALL GEAR

THRUST THIS END

WASHER

DUMMY
SHAFT

STEP 14. Install the spacer, roller bearings and re-
tainers. Use grease to hold the parts in
position. Install shaft and thrust washers
with the teeth toward case. Install gear.
Make sure the teeth are aligned with the
slots in the case.

SPACER

STEP 13. Install the spacer. Install the seal in the
bearing retainer. Install retainer. Tighten
the capscrews.

STEP 15. Install the shaft. Make sure the slot for
the lock plate and the hole are aligned.
Install the lock plate.
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THRUST
WASHER

STEP 16. Install the spacer, roller bearings and re-
tainers in the idler gear. Install thrust
washers with teeth toward the case. Use
grease to hold parts to gear. Install the
gear. Make sure the thrust washer teeth
are aligned with the slots in the case.

STEP 17. Install the idler shaft. Make sure the
woodruff key is in the groove.

DETENT
RING

STEP 18. Install the detent ring in the gear change
fork.

BEARING
RETAINER

SHAFT
\

STEP 19. Install the shaft. Make sure the bearing
is against the case. Install the seal in the
bearing retainer (lip facing the bearing).
Install the bearing retainer. Make sure
the marks are aligned.
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SPACER (B)
TRANSMISSION
HOUSING
4
]
V4 )
m,——_
Al /]
SPACER (A)
GASKET

FORWARD/REVERSE
GEARBOX

STEP 20. Apply a sealant to gasket. Install the gasket on the
forward/reverse gearbox.

a. Make sure the spacer (A) is installed be-
tween the face of the transmission housing
and the snap ring on the outer race of the
bearing.

b. Make sure the spacer (B) is installed be-
tween the face of the inner race of the bear-
ing and the hub of the reverse gear of the
forward/reverse gearbox.

REVERSE GEAR

e

STEP 21. install the forward/reverse gearbox to the
transmission. Make sure the gears are
engaged, then tighten the capscrews. In-
stall the forward/reverse gearbox cover.

GEAR CHANGE
FORKS

STEP 22. Put the second/third gear synchronizer
into second gear and all other gears into
“NEUTRAL"”. Pull the second/third

gear fork in the second gear position. In-
stall the cover on the transmission. In-
stall the two capscrews with a shoulder
to align the cover. Install the other cap-
screws. Tighten the capscrews.
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CHECKS AND ADJUSTMENTS

FORWARD)REVE RSE LINKAGE

The forward/reverse lever must be in the center (the
“NEUTRAL” position) slot of the instrument
panel. Use the rod ends on the linkage to change the

position of the lever.

TROUBLESHOOTING

PROBLEM

CAUSE

There is no low gear or shifting
is difficult.

The gear change forks are damaged.

The gear change forks are not aligned on the rails.

The low gear or the countershaft is damaged.

There is no second gear or shifting
is difficult.

The gear change forks are damaged.

The gear change forks are not aligned on the rails.

The synchronizer, the second gear or the counter-
shaft is damaged.

There is no third gear or shifting
is difficult.

The gear change forks are damaged.

The gear change forks are not aligned on the rails.

The synchronizer is damaged.

The gears, shafts or the countershaft key is
damaged.

There is no fourth gear
or shifting is difficult.

The gear change forks are damaged or not
or not aligned on the rails.

The synchronizer is damaged.

The gears, shafts or the countershaft key is
damaged.

There is no fifth gear or shifting
is difficult.

The gear change forks damaged or not aligned
on rail.

Synchronizer is damaged.

The gear or the countershaft key is damaged.
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TROUBLESHOOTING

There is no forward gear or
shifting is difficult

The shifting linkage is not correctly adjusted.

The shifting linkage is damaged.

The gear change fork, detent ring or gears
are damaged.

There is no reverse gear or
shifting is difficult.

The shifting linkage is not correctly adjusted.

The shifting linkage is damaged.

The gear change fork, detent ring or gears
are damaged.

The transmission makes too much noise.

The forward/reverse gearbox housing is not tight
on the transmission housing.

The bearings are damaged or loose.

The countershaft key is damaged.

The oil level is not correct.

The type of oil is not correct.
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