
General Information
The fan clutch engages and disengages the fan
clutch hub with the engine fan. When they are en-
gaged, the fan turns, to pull cooling air through the
radiator, the charge air cooler, and the air condition-
ing condenser. When the fan clutch is disengaged,
the engine does not turn the fan. This maintains
proper cooling, and enables the air conditioning to
work.
A large engine-cooling fan may require 70 to 100 en-
gine horsepower to spin it. That reduces power avail-
able to move the vehicle, adds to engine noise, and
uses more fuel. The fan clutch disengages when the
fan is not needed, so the vehicle can operate as effi-
ciently and quietly as possible.
Most Freightliner fan clutches are actuated by com-
pressed air. A solenoid-controlled valve regulates the
supply of compressed air to the fan clutch to engage
and disengage the fan. Freightliner fan clutches nor-
mally disengage the fan when air is routed to them,
and engage the fan when the air supply is blocked.
For the specific conditions that should trigger the en-
gine fan, refer to your engine manufacturer’s specifi-
cations.
In older vehicles, the fan clutch is controlled by an
electrical circuit containing three switches. The
switches are wired in parallel so that any one of
them can trigger the closing of the solenoid valve, to
cut air pressure to the fan clutch and cause the cool-
ing fan to spin. See Fig. 1
The three switches are:

• A temperature switch, sensing the engine cool-
ant temperature. In a normally-open tempera-
ture switch, the electrical contacts are open
when the temperature is below the set point,
and closed when the temperature is above the
set point.

• A refrigerant pressure switch is installed in the
vehicle’s air conditioning system. When the air
conditioner is running, the refrigerant absorbs
heat from the air in the cab, through the
evaporator. The heated refrigerant goes
through tubing to the air conditioning con-
denser, which is in front of the engine radiator.

As the refrigerant heats, the pressure rises in
the air conditioner high pressure line, until the
refrigerant pressure reaches the pressure

switch’s set point. The switch then signals the
solenoid valve to engage the fan drive. The fan
pulls cooling air through the air conditioner
condenser coils, to cool the condenser/
refrigerant and reduce refrigerant pressure.

• An optional manual override switch, located on
the vehicle dashboard.

The solenoid valve is the heart of the control system,
opening and closing to regulate the air flow to the fan
drive. It is a 3-way valve, having two inlet/exhaust
ports and one outlet port. Air pressure from the vehi-
cle’s air system feeds into one of the inlet ports (de-
pending whether the system is normally open or nor-
mally closed) and the outlet port is connected to the
fan drive. The plunger connects the solenoid outlet
port to the normally-open port, on Freightliner ve-
hicles. Turning the electric current to the solenoid
valve on and off causes a plunger inside the solenoid
valve to move up and down.
In the normally-open control system, when all
switches are below their set points, they are open
and no electrical current reaches the solenoid valve.
The solenoid valve has a 3/64-inch (1.2 mm) orifice
to regulate the volume of air and ensure smooth en-
gagement and disengagement of the fan drive.
The normally-open valve outlet port is always con-
nected to the fan drive.
Mounting the solenoid valve in a location away from
the engine minimizes the valve’s exposure to exces-
sive heat, vibration and contaminants, and prolongs
the life of the solenoid valve.
Newer vehicles monitor and control all engine func-
tions, including the fan drive, with the Electronic Con-
trol Module (ECM). An ECM consists of a digital mi-
croprocessor, random access memory (RAM), and
read only memory (ROM). The ROM contains the
computer’s program. Programmers can change a
vehicle’s control systems and performance, simply by
changing the ROM’s programming.

NOTE: Minimum fan-on time for air conditioner
engagements should be no shorter than 120
seconds, and the fan clutch should be set to
engage 10°F (12°C) above the temperature at
which the thermostat is fully open. Reducing the
number of times the fan clutch engages and
disengages extends the life of the fan clutch.
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ECM-equipped vehicles have no direct connection
between the sensors and the solenoid valve. Instead,
information from sensors and switches feeds into the
ECM, and the ECM then controls the solenoid valve.
The solenoid valve controls the compressed air sup-
ply, to engage or disengage the fan clutch. See
Fig. 1.

ECM systems are more reliable and simpler than in-
dependent hard-wired systems. The computer pro-
gram sets the conditions when the fan will be en-
gaged, and all sensors and actuators are wired to
the ECM, instead of to each other. This provides
more efficient and appropriate component operation.
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1. Manual Override Switch
2. Coolant Temperature Switch
3. A/C Refrigerant Pressure Switch
4. Air Filter
5. Air Supply to Solenoid Valve
6. Solenoid Valve
7. Fan Clutch

Fig. 1
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In an ECM-controlled system, a given sensor may
affect several actuators and an actuator may be af-
fected by several sensors, depending on how the
ECM is programmed.
The ECM computer monitors the data from the sen-
sors. Then, it sends the appropriate signals to the
controls and actuators based on programming logic.
The ECM also sends status information to the opera-
tor’s warning lights and gauges.
Sensors used in ECM systems are different from
those used in non-ECM systems. In ECM systems,
sensors only send digital measurements. In non-
ECM systems, the sensors control switches, to open
or close individual circuits.
Instead of the simple open/close type of sensor,
ECM systems use thermistors and sending units to
send signals to the ECM (temperature, pressure,
speed, or whatever function is being sensed). For
example, instead of a thermal switch opening or clos-
ing at a preset temperature, ECMs use a tempera-
ture sensor to set exact voltage, which the logic pro-
gram converts into an precise temperature
measurement. Instead of simply knowing if the cool-
ant temperature is above or below the set point, for
example, hotter than 190°F (88°C), the program
knows the exact temperature; for example, 196.4°F
(91.3°C). This makes control of the cooling system
more precise and efficient.
In an ECM-controlled system, the fan drive solenoid
is not wired to the sensors, as it is in an older sys-
tem. Instead, it is wired to a relay controlled by the
ECM. The ECM computer program compares the
data from several sensors, and decides when to en-
gage and disengage the fan drive. The program con-
siders engine coolant temperature, air-conditioner’s
refrigerant pressure, intake-manifold air temperature,
engine speed, and the engine brake status.

NOTE: Some vehicles have a manual override
switch for the fan clutch on the dashboard.
Air conditioned vehicles not equipped with an ECM
usually have two sensors to control the fan automati-
cally:

• The coolant temperature switch (see Fig. 3).
• The air conditioning refrigerant pressure switch

at the receiver-drier (see Fig. 3).

NOTE: Kysor K22RA and Horton DriveMaster®

fan clutches engage and disengage differently
from Horton Advantage™ fan clutches:

• Kysor K22RA and Horton DriveMaster fan
clutches engage with a spring, and disengage
with compressed air. When the fan clutch sole-
noid vents air pressure, the spring pushes the
fan clutch into engagement, to spin the fan.
With this system, even though the compressed
air supply may be interrupted, the fan contin-
ues to turn.

• Horton Advantage fan clutches use com-
pressed air to engage, and a spring to disen-
gage. When the fan clutch solenoid vents air
pressure, the internal spring pushes the fan
clutch out of engagement.

On non-ECM vehicles with air conditioning, the fan
clutch solenoid valve is also connected to a fan-
cycling switch at the receiver-drier. When refrigerant
pressure reaches the setting on the fan-cycling
switch, the switch tells the solenoid valve to
power-up the fan. See Fig. 3.

Horton Advantage Fan Clutch
In a cold engine start with the Horton Advantage fan
clutch, the solenoid valve restricts air pressure to the
fan clutch, so it does not spin the fan.
When the coolant warms to the hot end of the oper-
ating temperature range, the ECM triggers the sole-
noid valve. The solenoid valve then supplies com-
pressed air to engage the fan clutch.
The vehicle compressed air supply should be clean,
dry, and between 90 and 120 psi (620 and 830 kPa)
for proper operation.
When the engine temperature drops to the cut-off
point, the fan clutch solenoid valve vents air pres-
sure, and the clutch disengages.
On non-ECM vehicles with air conditioning, the fan
clutch solenoid valve is also controlled by a fan-
cycling switch at the receiver-drier. When the refriger-
ant pressure reaches the setting on the fan-cycling
switch, the switch triggers the solenoid valve, engage
the fan clutch and spin the fan.
Horton Advantage fan clutches have System Sentry™

fuses, to protect the fan clutch bearings from over-
heating. See Fig. 5.
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The Horton System Sentry fuse is a brass fitting in
the piston friction disc. The fitting uses lead alloy sol-
der to hold a brass plug. If the fan clutch slips exces-
sively, heat from the slippage will melt the solder and
release the plug. The melting System Sentry fuse

releases air pressure from inside the fan clutch, dis-
engaging the fan clutch to prevent damage to its
bearings.
Replacement System Sentry plugs are included in all
Horton Advantage repair kits. The replacement plugs
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A. To Indicators and Gauges
B. To Electronic Injectors and Other Actuators
C. Normally Closed
D. Normally Open

1. Fan Override Switch
2. Air Temperature Sensor
3. Engine Speed Sensor
4. A/C Pressure Switch
5. Coolant Temperature Sensor
6. Foot Throttle
7. Engine ECM
8. Fan Relay (Not in All Systems)
9. Solenoid Valve
10. Air Supply from Reservoir
11. Fan Clutch
12. Air Supply to Fan Clutch

Fig. 2, Engine ECM-Controlled Fan Clutch Schematic
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may be either Allen or Torx, but a Torx tool of the
proper size will work to install either type of plug.

IMPORTANT: The Horton System Sentry Fuse
is left-hand thread; turn it counter-clockwise
to install.
IMPORTANT: If a Horton System Sentry fuse
has released, determine the cause of the prob-
lem and repair it. Do not replace the fuse and
put the unit back into service before fixing the
cause of the problem.
If the fan clutch will not engage, check whether the
fuse is melted, and check for other signs and causes
of excessive fan clutch slippage.
The model number and serial number of a Horton
fan clutch are on the side of the air chamber.
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A. To the circuit breaker B. From the secondary air tank
1. Fan Clutch 2. Fan-Cycling Switch at the

Receiver-Drier
3. Solenoid Valve
4. Temperature Switch

Fig. 3, Fan Clutch Piping and Wiring, Non-ECM Vehicle with Air Conditioning
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A. Air Supply
B. Normally Open Port
C. Solenoid Valve

D. Normally Closed Port
E. Air Supply Line to

Fan Clutch Hub
1. Thermal Switch (Normally Open System)
2. A/C Pressure Switch (Normally Open System)
3. +12 Volts
4. Manual Override Switch (Normally Open System)
5. Solenoid Valve Housing
6. Fan Clutch Hub Pulley
7. Fan Clutch
8. Fan

Fig. 4, Fan Clutch Wiring, Non-ECM Vehicle with Air
Conditioning and Normally Open System
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1. Piston Friction Disk
2. Counter Balance
3. Allen System Sentry Fuse
4. Torx System Sentry Fuse
5. System Sentry Fuse Installed

Fig. 5, Horton Advantage Piston Friction Disk, Showing
Allen and Torx Horton System Sentry Fuses
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Removal
Refer to the following figures for the fan clutch instal-
lation for your engine:

• For Caterpillar 3176 engines, see Fig. 1.
• For Caterpillar 3406 engines, see Fig. 2.
• For Cummins M11 engines, see Fig. 3.
• For Cummins N14 engines, see Fig. 4.
• For Detroit Diesel Series 50 and 60 engines,

see Fig. 5 .
• For Detroit Diesel Series 55 engines,

see Fig. 6.

1. Park the vehicle, apply the parking brakes, and
chock the tires.

WARNING
Use care when loosening the air line. The line
may be pressurized, and there may be dirt or
sludge in the air passages. If quickly discon-
nected, the line may whip or blow out debris with
great force, possibly causing eye injury, or other
bodily injury.
2. Disconnect the air line from the fan clutch.

3. Remove the fan shroud from the radiator, and
move the shroud back against the engine. For
instructions, refer to Section 20.01 in this work-
shop manual.

4. Disconnect the radiator from all hose and
mounts. For instructions, refer to Section 20.01
in this workshop manual. With one person hold-
ing each side of the radiator, tilt the top of the
radiator forward.
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1. Capscrew 3/8–16 x 0.75 inch, grade 8; Lockwasher; Washer
2. Fan
3. Fan Clutch
4. Capscrew 1/2–13 x 1.25 inch, grade 8; Washer

Fig. 1, Caterpillar 3176 Engine, Horton Advantage Fan Clutch
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5. With the radiator tilted forward, remove the fan.
For instructions, refer to Section 20.01 in this
workshop manual.

6. Remove the fan belts. For instructions, refer to
the applicable engine section in Group 01 of this
workshop manual.

7. Remove the bolts (or nuts) and washers that at-
tach the fan clutch and hub assembly to the en-
gine. Remove the fan clutch and hub assembly.

Installation
1. Position the fan clutch and hub assembly on the

engine and install the bolts (or nuts) and wash-
ers. Tighten the mounting fasteners just enough
to hold the assembly in place, and allow for fan
belt adjustment.

2. Install the fan belts. For instructions, refer to the
applicable engine section in Group 01 of this
workshop manual.

3. Tighten the clutch and hub assembly mounting
fasteners 85 lbf·ft (115 N·m ).

4. Install the fan. For instructions, refer to Sec-
tion 20.01 in this workshop manual.

5. Install the radiator. For instructions, refer to Sec-
tion 20.01 in this workshop manual.

6. Install the fan shroud. For instructions, refer to
Section 20.01 in this workshop manual.

7. Connect the air line to the fan clutch.
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1. Nut 3/8–16, grade C; Washer
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3. Fan Clutch
4. Fan Hub Mounting Bolts

Fig. 2, Caterpillar 3406 Engine, Horton Advantage Fan Clutch
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1. Capscrew 3/8–16 x 1 inch, grade 8; Washer
2. Fan
3. Fan Clutch
4. Screw, M12 x 1.75 x 90
5. Fan Support Bracket

Fig. 3, Cummins M11 Engine, Horton Advantage Fan Clutch
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1. Capscrew 3/8–16 x 0.75 inch, grade 8; Lockwasher; Washer
2. Fan
3. Fan Clutch
4. Fan Hub Mounting Bolts

Fig. 4, Cummins N14 Engine, Horton Advantage Fan Clutch
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1. Capscrew 3/8–16 x 3 inch, grade 8; Lockwasher; Washer
2. Fan
3. Fan Clutch
4. Flanged Bolt, M12 x 35 mm, grade 10.9; Washer

Fig. 5, Detroit Diesel Series 50 and 60 Engine, Horton Advantage Fan Clutch
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1. Locknut M14
2. Flanged Bolt M12 x 100mm, grade 10.9
3. Nut 3/8–24; Washer
4. Fan
5. Fan Clutch

Fig. 6, Detroit Diesel Series 55 Engine, Horton Advantage Fan Clutch
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Removal
Typical fan clutch installations are shown in the fol-
lowing figures. The figures do not show all possible
combinations, but all installations will be similar to
those shown.

• For Caterpillar 3176 engines, see Fig. 1.
• For Caterpillar 3406 engines, see Fig. 2.
• For Cummins M11 engines, see Fig. 3.
• For Cummins N14 engines, see Fig. 4.
• For Detroit Diesel Series 50 and 60 engines,

see Fig. 5.
• For Detroit Diesel Series 55 engines, see

Fig. 6.
• For Mercedes MBE4000 engines, see Fig. 7.

1. Park the vehicle, turn off the engine, set the
parking brake, and chock the tires.

2. Remove the fan shroud from the radiator, and
move the shroud back against the engine, for
access to the front of the fan clutch.

NOTE: Protect the radiator fins from damage
when working on the fan or fan clutch.
3. Tilt the top of the radiator forward for room to

work. See Section 20.01, Subj. 120.

4. With the radiator tilted forward, remove the fan.

5. If necessary, remove the fan belts. For instruc-
tions, refer to the appropriate engine section in
Group 01.

WARNING
To avoid possible personal injury, keep the fan
clutch disengaged throughout this procedure by
maintaining between 90 and 120 psi (620 and 830
kPa) of air pressure.

6. Apply 90 to 120 psi (620 to 830 kPa) air pres-
sure, to disengage the fan clutch.

7. Line up the holes in the front of the fan clutch
with the 5/16-inch Allen screws that hold it to the
hub. See Fig. 7.
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Fig. 1, Caterpillar 3176 Engine, Fan Clutch
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8. Use a short 5/16-inch Allen bit on a 3/8-inch flex-
head ratchet, for best access from the rear of the
fan clutch, and remove the 5/16-inch Allen
screws through the holes in the front of the fan
clutch housing.

9. Carefully vent the air pressure from the fan
clutch, and allow the fan to engage.

10. Remove the fan clutch from the fan clutch hub. It
may be necessary to gently pry the clutch from
the hub.

Installation
1. Position the fan clutch on the fan clutch hub, and

line up the access holes in the front of the fan
clutch with the holes for the Allen screws in the
fan clutch hub. See Fig. 8.

2. Install the Allen screws, and tighten them 44 lbf·ft
(60 N·m).

3. Install the fan belts.

4. Install the fan.

5. Install the radiator on the radiator mounts, and
connect all radiator hoses. See Sec. 20.01.

6. Install the fan shroud.

7. Connect the air line to the fan clutch.

8. Remove the chocks from the tires.
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1. Nut, 3/8-24, Grade 5; Washer
2. Fan

3. Fan Clutch
4. Fan Clutch Mounting Bolts

Fig. 2, Caterpillar 3406 Engine, Fan Clutch
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1. Nut, 3/8-24, Grade 5; Washer
2. Fan
3. Fan Clutch

4. Screw, M12 x 1.75 x 90
5. Fan Support Bracket

Fig. 3, Cummins M11 Engine, Fan Clutch
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1. Nut, 3/8-24, Grade 5; Washer
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3. Fan Clutch
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Fig. 4, Cummins N14 Engine, Fan Clutch
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1. Nut, 3/8-24, Grade 5; Washer
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4. Flanged Bolt, M12 x 35, Class 10.9; Washer

Fig. 5, Detroit Diesel Series 50 and 60 Engine, Fan Clutch
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1. Locknut, M14
2. Flanged Bolt M12 x 100, Class 10.9
3. Nut, 3/8-24, Grade 5; Washer

4. Fan
5. Fan Clutch

Fig. 6, Detroit Diesel Series 55 Engine, Fan Clutch
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Fig. 7, Mercedes MBE4000 Engine, Kysor Fan Clutch
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Apply air pressure so the access holes can align with
the 5/15-inch Allen screws.

Fig. 8, Lining Up the Access Holes, for Access to the
5/16-Inch Allen Screws
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Disassembly (See Fig. 1)

NOTE: This procedure involves a major rebuild
of the Horton Advantage fan clutch, using parts
from the manufacturer’s Major or Super Kit. If
you are replacing just the air cartridge, System
Sentry® fuse, or the face seal, go to Sub-
ject 150.

1. Remove the fan and clutch assembly from the
vehicle. For instructions, refer to Subject 100.

2. Clamp the fan clutch in a vise. See Fig. 2.

3. On some vehicles, the fan clutch has threaded
studs on the air chamber and the fan is attached
with nuts. On other vehicles, the fan is attached
to the air chamber with hexbolts.

If hexbolts were used to attach the fan, install
two of the removed hexbolts in the air chamber
so that a screwdriver can be used to keep the air
chamber from rotating. See Fig. 3.

Remove the socket-head capscrews from the air
chamber.

4. If applicable, remove the two hexbolts previously

installed.

WARNING
Apply air pressure slowly to the fan clutch. A
sudden blast of air might blow the air chamber
off the clutch, resulting in possible injury.
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1. Mounting Bracket Assembly
2. Rear Sheave Bearing
3. Inner and Outer Bearing Spacers
4. Forward Sheave Bearing
5. Sheave
6. Friction Facing
7. Journal Spacer
8. Socket-Head Capscrew

9. Rear Hub Bearing
10. Bearing Spacer
11. Splined Hub
12. Forward Hub Bearing
13. Piston Friction Disc
14. Large O-Ring
15. Locknut
16. Air Cartridge Assembly

17. Face Seal
18. Small O-Ring
19. Air Chamber
20. Socket-Head Capscrew
21. Hexbolt (some vehicles equipped

with studs)
22. Rubber Umbrella Valve
23. Disc and Piston Assembly

Fig. 1, Horton Advantage Fan Clutch
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5. Connect a shop air hose to the cylinder inlet.
See Fig. 4 . Slowly apply air pressure, and re-
move the air chamber assembly.

6. Remove and discard the O-rings from the air
chamber and the piston friction disc. Clean the
O-ring contact surfaces.

7. Remove the face seal from the air chamber.

8. Remove the System Sentry fuse from the piston
friction disc. Note that it is a left-hand thread.

9. Remove the rubber umbrella valve from the air
chamber.

10. Remove the adjusting nut. See Fig. 5.

11. Remove the disc and piston assembly, and the
journal spacer. See Fig. 6.

12. Slide the sheave and bearings off the mounting
bracket assembly. See Fig. 7.

13. Remove the socket-head capscrews from the
friction facing. Remove the friction facing.

f20051003/23/2000

Fig. 2, Fan Clutch Placed in a Vise
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A. Installed Hexbolts

Fig. 3, Remove the Socket-Head Capscrews
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Fig. 4, Remove the Air Chamber
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Fig. 5, Remove the Adjusting Nut

Fan Clutches20.02
Fan Clutch Major Rebuild, Horton Advantage

Century Class Trucks Workshop Manual, Supplement 15, September 2000120/2



14. Remove the retaining ring from the air cartridge
assembly. See Fig. 8.

Remove the cartridge assembly from the mount-
ing bracket assembly. See Fig. 9.

15. Support the sheave and press out the bearings.

Assembly
1. Coat the new sheave bearings with grease and

press them into the sheave.

NOTE: Some models have a spacer between
the bearings. Install the spacer if equipped.
2. Install a new air cartridge assembly in the mount-

ing bracket assembly. Note that the retaining ring

f200027a07/13/94

Fig. 6, Remove the Disc and Piston
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Fig. 7, Slide Off the Sheave and Bearings
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Fig. 8, Remove the Retaining Ring

f200030a07/13/94

Fig. 9, Remove the Air Cartridge Assembly
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is curved. Make sure the ring is installed with the
convex surface toward the air cartridge. See
Fig. 10 .

3. Slide the sheave and bearings onto the mounting
bracket assembly.

4. Install a new friction facing onto the sheave. Fol-
lowing a star pattern, tighten the socket-head
capscrews 60 lbf·in (680 N·cm).

CAUTION
Never fill more than one-third of the bearing void
with grease. Too much grease can cause over-
heating and possible bearing damage.
5. Install the journal spacer, and the disc and piston

assembly. Make sure that the lip on the journal
spacer is facing up. See Fig. 11.

6. Install the adjusting nut. Tighten 150 lbf·ft (203
N·m).

7. Remove any dust and debris from the air cham-
ber.

8. Coat the new O-rings with an approved lubricant
and install them. See Fig. 12.

9. Install the new face seal in the air chamber.
Tighten 50 lbf·in (565 N·cm).

10. Install the new rubber umbrella valve in the air
chamber.

11. Install the new System Sentry fuse in the piston
friction disc. Note that it is a left-hand thread.

12. Slide the air chamber assembly onto the clutch.
If applicable, install two of the hexbolts that hold
the fan in place.

13. Using a screwdriver to keep the air chamber
from rotating, install the socket-head capscrews.
Following a star pattern, tighten 15 lbf·ft (20
N·m).

14. If applicable, remove the two hexbolts previously
installed.

15. Install the fan and clutch assembly on the en-
gine. For instructions, refer to Subject 100.

f20051503/27/2000

1
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A. Convex Surface of Retaining Ring Toward the Air
Cartridge

1. Retaining Ring
2. O-Rings
3. Air Cartridge

Fig. 10, Air Cartridge Assembly

11/24/93 f200033

Fig. 11, Check the Journal Lip

03/23/2000 f200514

Fig. 12, Install New O-Rings
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Special Tools
IMPORTANT: Special tools are recommended,
but not required for this procedure. See Table 1
for the special tool set.

Special Fan Clutch Tool
Description Part Number Order From

Support and
Compressor
(see Fig. 1)

1090-00000-02

Wright Brothers
Enterprises

8171 Hibma

Marion, MI 49665

Telephone: 231-825-
2939

Table 1, Special Fan Clutch Tool

Rebuild

1. Park the vehicle, apply the parking brakes, and
chock the tires.

2. Remove the fan clutch from the vehicle. For in-
structions, refer to Subject 110.

CAUTION
When caging and compressing the engagement
spring of the fan clutch, depress the clutch shaft
only enough to relieve the pressure on the retain-
ing plates (about 1/16-inch, or 1.5 mm). Applying

additional force after the clutch shaft bottoms in
the housing can damage the housing and may
ruin it.
NOTE: There are two methods of caging the
engagement spring. One uses the special tools
and a press. The other uses carriage bolts,
washers, and wingnuts. Either method is effec-
tive.
3. Cage the engagement spring.

If using the special support and compressor
tools, place the fan clutch in a press to cage the
engagement spring. See Fig. 2.

If using the optional method of caging the en-
gagement spring, do the following:

3.1 With the access holes in the housing as-
sembly aligned with those in the shaft as-
sembly, install two 3-1/2-inch (89-mm)
long carriage bolts and suitable washers
on opposite sides of the clutch assembly.

3.2 On the shaft assembly side, install about a
1/2-inch (13-mm) thickness of washers
onto each carriage bolt.

3.3 Install a wingnut on the end of each car-
riage bolt and tighten the wingnuts evenly
until the engagement spring is caged.

4. Remove the lining retaining plates and the lining.
See Fig. 2 and Fig. 3.

06/26/95 f200317

1

2

1. Support
2. Compressor

Fig. 1, Special Tools

08/30/2000 f200318a

2

1

1. Compressor Tool
2. Support Tool

Fig. 2, Caging the Engagement Spring and Removing
the Lining Retaining Plates
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CAUTION
Do not press on the cylinder during this step, or
the cylinder will be damaged. Use a 5/8-inch
wrench as shown in Fig. 4 on the piston rod flats.
5. If applicable, turn the clutch over in the press,

and use the special compressor tool to cage the
engagement spring while removing the cylinder
nut and cylinder. See Fig. 4.

6. Inspect the fan clutch. See Fig. 3
6.1 Inspect the two surfaces where the lining

rides.

6.2 Inspect the needle bearing race on the
shaft.

6.3 Inspect the needle bearings inside the
clutch housing.

6.4 Inspect the piston bearing by rotating the
piston.

7. If you find cracking or scoring on any surface, or
if the bearings are rough, loose, or missing, re-
place the fan clutch.

NOTE: If you find metal particles in the existing

grease, replace the fan clutch or contact Kysor
for the training needed to perform a major fan
clutch rebuild. Kysor will not provide parts for a
major rebuild until the technician has completed
rebuild training provided by Kysor.
IMPORTANT: Do not wash the clutch parts in
solvent.

08/11/2005 f200325
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A. If a lip seal is used, install it so that it faces away from the fan studs.

1. Cylinder Nut
2. Cylinder Assembly
3. Piston Rod Seal Washer
4. Lip Seal (may be O-Ring)
5. Dust Seal
6. Housing Assembly
7. Engagement Spring End Cap
8. Engagement Spring

9. Engagement Spring Carrier
10. Shaft Assembly
11. Lining
12. Lining Retaining Plates
13. Lockwasher
14. Screw
15. Fan Nut
16. Lockwasher

17. Flatwasher
18. Fan Stud
19. O-Ring
20. Piston Rod Assembly
21. O-Ring
22. Snap Ring
23. Coupling

Fig. 3, Kysor K22RA Fan Clutch (exploded view)
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8. Using Fig. 3 as a reference, lubricate the follow-
ing rebuild parts with lubricant supplied with the
rebuild kit (if the lubricant is unavailable, use one
of the approved lubricants listed in Specifica-
tions, 400) :

• The piston seal (pack the seal groove also)
• The dust seal (pack the seal groove also)
• The needle bearings inside the housing
• The inside of the engagement spring
• The outside of the piston rod assembly
• The inside of the piston rod assembly
• The inside of the cylinder assembly
• Pack the lip of the grease seal

CAUTION
When caging the engagement spring, make sure
the bottom edges of the housing assembly and
the shaft assembly are flush and aligned all the
way around. Failure to do so will cause the en-
gagement spring pressure to affect the torque of
the cylinder nut. This could result in the cylinder
nut not being tight enough to effectively com-
press the piston seal washer, which could cause
leakage and eventual fan clutch failure.
IMPORTANT: When caging the engagement
spring, compress the clutch shaft only 1/16-inch
(1.5 mm).
9. Assemble the fan clutch parts according to

Fig. 3. Using either the special tools and a
press, or carriage bolts, washers, and wingnuts,

cage the engagement spring when installing the
cylinder and lining. Be careful to depress the
clutch shaft only 1/16-inch (1.5 mm).

The piston rod seal washer is the last item to
install before the cylinder goes on. See Fig. 5.

10. Tighten the cylinder nut 84 lbf·in (940 N·cm).
11. Tighten the lining screws 30 lbf·in (340 N·cm).
12. As applicable, remove the fan clutch from the

press or remove the carriage bolts, washers, and
wing nuts.

13. Check the front-to-rear travel of the fan clutch.
For instructions, refer to Group 20 in the Century
Class Trucks Maintenance Manual.

14. Install the fan clutch on the engine. For instruc-
tions, refer to Subject 110.

15. Close the hood and remove the chocks from the
tires.

06/26/95 f200320

Fig. 4, Removing the Cylinder Nut and Cylinder

07/07/2000 f200321

Fig. 5, Installing the Piston Rod Seal Washer
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Relining
IMPORTANT: Premature wearing of the fan
clutch lining is due to either insufficient air pres-
sure necessary to fully disengage the clutch (al-
lowing the clutch to remain partially engaged,
thus increasing wear), or a problem in the con-
trol circuit for the fan. Before putting the fan
clutch back in service, check the fan control and
air supply systems and make any necessary re-
pairs.
1. Park the vehicle on a level surface, apply the

parking brake, and shut down the engine. Chock
the tires.

WARNING
If the fan clutch engages during the next step, it
could cause personal injury. Keep the fan clutch
disengaged throughout this procedure by main-
taining between 90 and 120 psi (620 and 827 kPa)
of air pressure.
2. Bleed all the air from the primary and secondary

tanks.
3. Disconnect the air line from the fan drive, and

apply 90 to 110 psi (620 to 760 kPa) shop air
pressure to the fan drive.

4. Remove the six lining plate screws, and remove
the three lining plates. See Fig. 1.

5. Remove the old lining. If the lining sticks, use a
hammer and a screwdriver to free it by tapping
on the dividing cut in the lining.

6. Inspect the clutch shaft. If lining residue is
present, or if the surface appears glazed over
(non-metallic), temporarily release the air pres-
sure from the clutch to allow shaft to protrude,
and use a ScotchBrite to break the glaze.

NOTE: Some applications may be too tight to
spread the lining and slip it over the pulley. If
necessary, the lining can be cut in half with a
hacksaw for installation.
7. Apply air pressure to the clutch again, and install

the new lining. See Fig. 2.
8. Install the new lining plates. Tighten the screws

30 lbf·in (340 N·cm).

9. Remove the air pressure from the fan clutch, and
allow the fan to engage.

10. Disconnect the shop air, and connect the air line
to the fan drive.

Fan Clutches 20.02
Fan Clutch Relining, Kysor K22RA
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A. If a lip seal is used, install it so that it faces away from the fan studs.

1. Cylinder Nut
2. Cylinder Assembly
3. Piston Rod Seal Washer
4. Lip Seal (may be O-Ring)
5. Dust Seal
6. Housing Assembly
7. Engagement Spring End Cap
8. Engagement Spring

9. Engagement Spring Carrier
10. Shaft Assembly
11. Lining
12. Lining Retaining Plates
13. Lockwasher
14. Screw
15. Fan Nut
16. Lockwasher

17. Flatwasher
18. Fan Stud
19. O-Ring
20. Piston Rod Assembly
21. O-Ring
22. Snap Ring
23. Coupling

Fig. 1, Kysor K22RA Fan Clutch (exploded view)

06/26/95 f200324

Fig. 2, Removing the Lining Plates
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Disassembly
NOTE: This procedure involves replacing only
the air cartridge, System Sentry® fuse, the face
seal, and the O-rings, using parts from the
manufacturer’s Seal Kit. If doing a major rebuild,
go to Subject 120.
1. Remove the fan and clutch assembly from the

vehicle. For instructions, refer to Subject 100.

2. Clamp the fan clutch in a vise. See Fig. 1.

3. On some vehicles, the fan clutch has threaded
studs on the air chamber and the fan is attached
with nuts. On other vehicles, the fan is attached
with hexbolts.

If hexbolts were used to attach the fan, install
two of the removed hexbolts in the air chamber
so a screwdriver can be used to keep the air
chamber from rotating. See Fig. 2.

Remove the socket-head capscrews from the air
chamber.

4. If applicable, remove the two hexbolts previously
installed.

WARNING
Apply air pressure slowly to the fan clutch. A
sudden blast of air might blow the air chamber
off the clutch, resulting in possible injury.

5. Connect a shop air hose to the cylinder inlet.
See Fig. 3 . Slowly apply air pressure, and re-
move the air chamber assembly.

f20051003/23/2000

Fig. 1, Fan Clutch Placed in a Vise

f20051103/27/2000

A

A. Installed Hexbolts

Fig. 2, Remove the Socket-Head Capscrews

04/19/2000 f200512a

1

1. Face Seal

Fig. 3, Remove the Air Chamber
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6. Remove and discard the O-rings from the air
chamber and the piston friction disc. Clean the
O-ring contact surfaces.

7. Remove the face seal from the air chamber. See
Fig. 3 .

8. Remove the System Sentry fuse from the piston
friction disc. Note that it is a left-hand thread.

9. Remove the rubber umbrella valve from the air
chamber.

10. Remove the adjusting nut. See Fig. 4.

11. Remove the retaining ring from the air cartridge
assembly. See Fig. 5.

Remove the cartridge assembly from the mount-
ing bracket assembly. See Fig. 6.

Assembly
1. Install a new air cartridge assembly in the mount-

ing bracket assembly. Note that the retaining ring
is curved. Make sure the ring is installed with the
convex surface toward the air cartridge. See
Fig. 7 .

2. Install the adjusting nut. Tighten 150 lbf·ft (203
N·m).

3. Remove any dust and debris from the air cham-
ber.

4. Coat the new O-rings with an approved lubricant
and install them. See Fig. 8.

5. Install the new face seal in the air chamber.
Tighten 50 lbf·in (565 N·cm).

6. Install the new rubber umbrella valve in the air
chamber.

7. Install the new System Sentry fuse in the piston
friction disc. Note that it is a left-hand thread.

8. Slide the air chamber assembly onto the clutch.
If applicable, install two of the hexbolts that held
the fan in place.

f20051303/23/2000

Fig. 4, Remove the Adjusting Nut

f200029a07/13/94

Fig. 5, Remove the Retaining Ring

f200030a07/13/94

Fig. 6, Remove the Air Cartridge Assembly
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9. Using a screwdriver to keep the air chamber
from rotating, install the socket-head capscrews.
Following a star pattern, tighten 15 lbf·ft (20
N·m).

10. If applicable, remove the two hexbolts previously
installed.

11. Install the fan and clutch assembly on the en-
gine. For instructions, refer to Subject 100.

f20051503/27/2000
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A. Convex Surface of Retaining Ring Toward the Air
Cartridge
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3. Air Cartridge

Fig. 7, Air Cartridge Assembly

03/23/2000 f200514

Fig. 8, Install New O-Rings
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Troubleshooting Tables
Problem—Air Is Leaking from the Fan Clutch

Problem—Air Is Leaking from the Fan Clutch
Possible Cause Remedy

The face seal or air cartridge (Fig. 1) has
failed, Horton Advantage

Install a new seal kit.

The O-ring seals (Fig. 1) have failed,
Horton Advantage

Install a new seal kit.

System Sentry Melted Due to Heat from Clutch Slipping

System Sentry Melted Due to Heat from Clutch Slipping
Problem Cause Repair

Obstructed fan Loose shroud, damaged parts, or
obstruction against radiator fins

Tighten loose parts, repair damaged parts, remove
obstruction.

Low air pressure in fan
clutch

Restricted air line Replace air line.

Restricted solenoid Replace solenoid.

Low system air pressure Determine cause and repair it; install seal kit.

A

B

C

f200196a07/18/94

A. Face Seal or Air Cartridge Leak
B. O-Ring Seal Leak
C. O-Ring Seal Leak

Fig. 1, Possible Fan Clutch Air Leaks, Horton
Advantage Fan Clutch
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System Sentry Melted Due to Heat from Clutch Slipping
Problem Cause Repair

Excessive cycling

A/C refrigerant overcharge Check, and adjust to specifications.

A/C pressure setting too low Check A/C pressure switch.

Poor ground or wire connection Check connections, repair as necessary.

Improper temperature control setting
Check temperature setting of all controls. Thermal
switch setting should engage the clutch 10F degrees
(12C degrees) above full-open thermostat setting.

Faulty thermal switch Replace thermal switch.

Restriction in front of radiator, blocking air
flow

Check for proper shutter or winter front opening, or
other restriction to radiator. System Sentry Melted

Due to Heat from Clutch Slipping

Problem—The Fan Clutch Fails to Engage

Problem—The Fan Clutch Fails to Engage
Problem Cause Repair

Fan Clutch Fails to
Engage

No power to the fan clutch control circuit.

Check all electrical connections, and repair or replace
wiring if needed.

Check the circuit breaker for the engine fan and
repair or replace, if needed.

The engine temperature switch is
damaged or an incorrect sensor has been
installed.

On normally-open fan clutches, make sure the switch
is normally closed, not normally open.

Replace the switch if it is damaged, or the wrong
type.

The solenoid valve is malfunctioning. Replace the solenoid valve.

The fan clutch is leaking. Install a new seal kit.

The air supply to the fan clutch is
restricted.
Make sure the fan clutch air lines are not
leaking or pinched. Repair the lines as
needed. Problem—The Fan Clutch Fails

to Engage

Fan Clutches20.02
Troubleshooting
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Problem—The Fan Clutch Does Not Disengage

Problem—The Fan Clutch Does Not Disengage
Problem Cause Repair

The Fan Clutch Does
Not Disengage

The engine temperature switch is
damaged, or an incorrect sensor is
installed.

On Horton fan clutches, make sure the switch is
normally open, not normally closed. Replace the
switch if it is damaged, or if the switch is the wrong
type.

On Kysor fan clutches, make sure the switch is
normally closed, not normally open. Replace the
switch if it is damaged, or if the switch is the wrong
type.

The solenoid is not venting. Make sure the solenoid exhaust port is not plugged.

A restricted air line is preventing air
venting from the fan clutch.

Make sure the air lines are not pinched or plugged.
Repair the air lines as needed.

The piston friction disc is seized due to
contamination or worn splines.

Reline or replace the piston friction disc, and make
sure the fan clutch air supply is clean. Problem—

The Fan Clutch Does Not Disengage

Problem—The Fan Clutch Cycles Too Frequently

Problem—The Fan Clutch Cycles Too Frequently
Possible Cause Remedy

The fan clutch control circuit has a loose
connection or is poorly grounded.

Check all wiring connections, and repair the circuit as needed. Check the
circuit breaker for the engine fan, and repair or replace as needed.

The temperature control settings are
incorrect.

Check the fan clutch control setting of the temperature switch. Repair or
replace the temperature switch as needed. For fan clutch control settings,
refer to Section 20.00.

The fan cycling switch at the receiver-
dryer is set too low.

Check the switch at the receiver-dryer, and if needed, replace the switch with
one with a higher setting. Check the ACPU switch and unit.

There is an air restriction in front of the
fan.

Check for incorrect radiator shutter operation, winterfronts, or any other air
restrictions.

The engine is running too hot. Check the programmable engine control parameters, and reprogram as
needed.

The temperature switch is malfunctioning. Replace the temperature switch. Problem—The Fan Clutch Cycles Too
Frequently

Problem—The Fan Clutch Engages, But the Engine Still Overheats

Problem—The Fan Clutch Engages, But the Engine Still Overheats
Possible Cause Remedy

Something is blocking air flow to the fan. Check for incorrect radiator shutter operation, winterfronts, or any other air
restrictions.

There is a problem somewhere else in the
cooling system.

Refer to the cooling system troubleshooting section, Section 20.00.
Problem—The Fan Clutch Engages, But the Engine Still Overheats
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Troubleshooting

Century Class Trucks Workshop Manual, Supplement 39, June 2013 300/3



Fan Clutch Rock Runout
Measurement
NOTE: Do not try to measure the fan rock
runout at the end of the fan blade. An inaccu-
rate reading will result.
1. Park the vehicle on a level surface, shut down

the engine, and set parking brake. Chock the
tires.

2. Position the indicator on a flat surface near the
outside diameter (OD) of the clutch hub section
of the fan as shown in Fig. 2.

3. Drain the air from the air system.
4. Disconnect the air line to the fan clutch.

5. Disengage the clutch. Apply, and maintain, 90 to
120 psi (620 to 830 kPa) shop air to the fan
clutch for the test.

6. Grasp the fan at the hub and gently rock the fan
fore and aft. See Fig. 3.

The total indicator reading should not exceed
0.050 in (1.27 mm).

If reading is greater than 0.050 in (1.27 mm),
replace the fan clutch. For instructions, see Sub-
ject 100.

7. Remove the indicator.
8. Connect the air line to the fan clutch.
9. Pressurize the system, and check for leaks. Re-

pair as needed.

11/29/2012 f200774

1
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3

1. Fan
2. Fan Clutch

3. Indicator

Fig. 2, Positioning the Indicator

11/29/2012 f200775

Gently rock the fan and hub by hand.

Fig. 3, Checking the Rock Runout Measurement
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If the lubricant that comes with the rebuild kit for the
Kysor K22RA fan clutch is unavailable, use one of
the following approved lubricants:

• Aeroshell 5
• Shell Alvania R3

• Chevron SR12
• Amoco Rykon Premium #2EP
• Texaco RB Premium

Kysor K22RA Fan Clutch Fastener Torques
Description lbf·ft (N·m) lbf·in (N·cm)

Clutch-to-Hub Fasteners 45 (61) —

Fan-to-Clutch Fasteners 26 (35) —

Front Piston Nut — 84 (950)

Lining Plate Screws — 30 (340)

Table 1, Kysor K22RA Fan Clutch Fastener Torques

Fan Clutches 20.02
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General Information
An engine block heater keeps the engine coolant
about 27°C (80°F) warmer than the ambient air tem-
perature. In cold weather, the heater helps engine
starting and reduces wear on the piston walls.
When starting the engine, the diesel normally ignites
on the compression stroke of each piston, when the
compressed air within the cylinder reaches about
385°C (725°F). However, during cold weather starts,
the heat of the compressed air dissipates into the
surrounding engine block so the diesel may never
reach the temperature it needs to ignite. Using the
engine block heater, the engine block is already
warm so heat is held in the cylinder to ignite the die-
sel. To reduce engine wear, the block heater warms
the oil film on the piston walls and reduces piston
drag caused by cold oil film.
The heater consists of an element that bolts into the
side of the engine water jacket. See Fig. 1. A cord
plugs into the outside end of the element, and the
cord runs to a plug below the front bumper.
To turn on the heater, connect the heater cord to a
power source. The element has no thermostat. Heat
dissipating from the engine block prevents coolant
overheating.

05/08/95 f010962

Fig. 1, Block Heater Element Installation, Caterpillar
3176 Engine
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Removal
See the applicable figure for the block heater installa-
tion for your engine, or one similar to it:

• For a Caterpillar 3176 engine, see Fig. 1.
• For a Caterpillar 3406 engine, see Fig. 2.
• For a Cummins L10 engine, see Fig. 3.
• For a Cummins N14 engine, see Fig. 4.
• For a Detroit Diesel Series 50 or 60 engine,

see Fig. 5.
• For a Mercedes-Benz MBE4000 engine,

see Fig. 6

1. Park the vehicle, apply the parking brakes, and
chock the tires.

2. Tilt the hood.

WARNING
Do not drain coolant from a hot engine. Opening
the cooling system when the engine and coolant
are hot can cause severe personal injury due to
scalding by the hot, pressurized coolant.
3. Drain the radiator. For instructions, refer to Sec-

tion 20.01.

4. If applicable, unscrew the threaded cover that
secures the cord to the element.

5. Pull the cord off the element.

6. Remove the element from the engine block:

On all engines except the Cummins N14, loosen
the jam nut (if applicable) and unscrew the ele-
ment from the engine block.

05/08/95 f010962

Fig. 1, Block Heater Element Installation, Caterpillar
3176

05/08/95 f010963

Fig. 2, Block Heater Element Installation, Caterpillar
3406
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On Cummins N14 engines, remove the six cap-
screws that hold the element in the side of the
engine block.

Installation
1. Position the heater element in the engine block.

On all engines except the Cummins N14, coat
the threads of the element with a small amount
of sealant. For the approved sealants, refer to
Specifications, 400.

On Cummins N14 engines, make sure the gas-
ket is in place between the element cover plate
and the engine.

2. Secure the heater element in the engine block:

On all engines except the Cummins N14, screw
the element into the engine block hand tight,
then use a wrench to turn the element 1-1/2
turns more.

On Caterpillar 3406 engines, tighten the jam nut
50 to 60 lbf·ft (67 to 81 N·m).

On Cummins L10 engines, tighten the jam nut 20
to 30 lbf·ft (27 to 40 N·m).

On Cummins N14 engines, tighten the cover
plate capscrews 60 to 84 lbf·in (680 to 940
N·cm).

3. Plug the cord into the element and (if applicable)
secure it by screwing the threaded cord cover in
place.

4. Fill the cooling system. For instructions, refer to
Section 20.01.

5. Start the engine and check for leaks. Repair any
leaks as necessary. Run the engine for half an
hour to purge any air from the coolant system.

05/04/95 f010961

Fig. 3, Block Heater Element Installation, Cummins L10

05/04/95 f010960

Fig. 4, Block Heater Element Installation, Cummins N14
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6. To test the heater, plug a wattmeter into a power
source, and connect the heater cord to the
meter. A reading on the meter will indicate the
heater is working.

05/08/95 f010959

Fig. 5, Block Heater Element Installation, Detroit Diesel
Series 50 and 60

03/11/2005 f200680

A

Fig. 6, Block Heater Element Installation, Mercedes-
Benz MBE4000
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Troubleshooting
Use the following procedures to check for the most
common engine block heater problems.

WIRING PROBLEMS
1. Park the vehicle, apply the parking brakes, and

chock the tires.

2. Tilt the hood.

3. Unscrew the threaded cover that secures the
cord to the element. Pull the cord off the ele-
ment.

4. Using an ohmmeter, check the continuity be-
tween the two poles of the element. The resis-
tance should be very low, typically between 9
and 10 ohms. If there is no reading, the element
has burned out, and if the reading is very high,
the element is about to burn out.

5. If the element is good, check the cord. Plug the
cord into the element and secure it by screwing
the threaded cover in place.

6. Using an ohmmeter at the receptacle, check the
continuity between the two power terminals. The
resistance should be low, typically between 9
and 10 ohms. If there is no reading or a very
high reading, the cord is damaged. Replace the
cord.

7. Check the continuity between each power termi-
nal and the ground terminal. There should be no
ohmmeter reading. If there is a reading, replace
the cord.

8. Check the ohmmeter reading between the
ground terminal and a good vehicle ground. The
reading should be zero. If not, replace the cord.

FOULED ELEMENT
1. Park the vehicle, apply the parking brakes, and

chock the tires.

2. Tilt the hood.

WARNING
Do not drain coolant from a hot engine. Opening
the cooling system when the engine and coolant
are hot can cause severe personal injury due to
scalding by the hot, pressurized coolant.

3. Drain the radiator. For instructions, refer to Sec-
tion 20.01 in this manual.

4. Unscrew the threaded cover that secures the
cord to the element. Pull the cord off the ele-
ment.

5. Remove the element from the engine block. For
instructions, refer to the Subject 100 in this ser-
vice manual section.

6. Inspect the element for residue deposits, discol-
oration, or damage.

Greenish residue indicates the coolant solution
contains too much antifreeze. Replace the ele-
ment, and refer to the vehicle maintenance
manual for the recommended antifreeze/water
ratio.

Gray or black residue indicates anti-leak coolant
additives have been added to the system. Re-
place the element, and refer to the vehicle main-
tenance manual for the recommended coolant
additives.

Blue or black discoloration on the element indi-
cates the coolant system needs more coolant.
Replace the element, and fill the coolant system
until coolant is visible in the surge tank sight
glass.

Holes in the element indicate the coolant solution
contains too little antifreeze. The weak solution is
boiling inside the engine block and causing pit-
ting of the element and block. Replace the ele-
ment, and refer to the vehicle maintenance
manual for the recommended antifreeze to water
concentrations.

For element installation instructions, refer to
Subject 100 in this service manual section.

Engine Block Heaters 20.03
Troubleshooting
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APPROVED SEALANTS
• Loctite 567
• Henkel 790 Pipegrip
• Perma-Loc LH-150

Block Heater Retainer Torque
Description Lbf·ft (N·m)

Cover Plate Capscrews, Cummins
N14 60–84 (680–940)

Jam Nut, Caterpillar 3406 50–60 (67–81)

Jam Nut, Cummins L10 20–30 (27–40)

Table 1, Block Heater Retainer Torque

Engine Block Heaters 20.03
Specifications
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General Information
The Horton DriveMaster® fan clutch is a temperature-
controlled, air-operated clutch for the engine cooling
fan. It is spring engaged, and controls the engine
temperature by engaging or disengaging the fan.
When the coolant temperature is below a specified
range, air pressure keeps the fan disengaged to
save engine power. When the coolant temperature
rises above the specified range, air pressure to the
fan clutch is cut off and internal spring pressure en-
gages the fan.
Air pressure to the fan clutch is controlled by a sole-
noid valve; the solenoid valve is controlled by a tem-
perature switch installed in the thermostat housing.
The temperature switch is connected to the engine
ECM, which controls the solenoid valve. See Fig. 1.
When you start a cold engine, the solenoid valve al-
lows air pressure to the fan clutch and the clutch re-
mains disengaged. When the coolant temperature
rises to the temperature switch setting, the switch
provides power to the solenoid valve and the valve
cuts off compressed air to engage the fan.
On vehicles with air conditioning, the fan clutch sole-
noid valve is connected to a fan cycling switch at the
receiver-dryer. If the refrigerant pressure exceeds the
setting of the fan cycling switch, the switch supplies
power to the solenoid valve, which cuts off air to the
fan clutch, engaging the fan.

Fan Clutch, Horton DriveMaster 20.04
General Information
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A. To Indicators and Gauges
B. To Electronic Injectors and Other Actuators

C. Normally Closed
D. Normally Open

1. Fan Override Switch
2. Air Temperature Sensor
3. Engine Speed Sensor
4. A/C Pressure Switch
5. Coolant Temperature Sensor

6. Foot Throttle
7. Engine ECM
8. Fan Relay (not present in all

systems)

9. Solenoid Valve
10. Air Supply from Reservoir
11. Fan Clutch
12. Air Supply to Fan Clutch

Fig. 1, Fan Clutch Schematic (engine ECM controlled)
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Removal
1. Park the vehicle on a level surface, shut down

the engine, set the parking brakes, and chock
the tires.

WARNING
Wear safety goggles when draining the air sys-
tem or disconnecting an air line because dirt and
sludge could fly out at high speeds. Don’t direct
the airstreams at anyone. Don’t disconnected
pressurized air lines, as they may whip as air es-
capes. Failure to take all necessary precautions
could result in personal injury.
2. Drain the air tanks.
3. Tilt the hood.
4. Disconnect the left-side hose from the charge air

cooler.
5. Remove the drive belts from the engine.
6. Disconnect the air line from the fan hub.
7. Remove the fan.
8. Remove the fan clutch assembly from the en-

gine. See Fig. 1.

8.1 If equipped with a metal fan ring, remove
the two top fasteners holding the upper
mounting bracket for the fan ring.

8.2 Remove the fasteners holding the fan
clutch mounting bracket to the front of the
engine.

WARNING
The fan clutch assembly may weigh up to 55 lbs.
(25 kg). Be careful when lifting it. Use a helper or
a hoist, if necessary. Failure to use care when
lifting the fan clutch could cause the assembly to
fall, which could result in injury or component
damage.

8.3 Remove the fan clutch assembly from the
vehicle. If equipped with a metal fan ring,
carefully push the ring forward to allow
removal of the fan clutch assembly.

Installation
1. Using either a helper or a hoist, position the fan

clutch assembly in place on the front of the en-
gine, aligning the holes in the mounting bracket
with those in the front of the engine.

2. Install the fasteners.

If equipped with a metal fan ring, don’t tighten
the upper fan clutch fasteners completely.

3. Install the drive belts.
4. Connect the air line to the fan clutch.
5. Install the fan. Tighten the fan mounting nuts

firmly.
6. Tighten the M8 fan-clutch mounting fasteners 15

lbf·ft (20 N·m).
7. Connect the left-side hose to the charge air

cooler.
8. Lower the hood.
9. Remove the chocks from the tires.

05/29/2002 f200576
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1. Hexnut
2. Fan Clutch Assembly
3. Hexbolt,

Fig. 1, Fan Clutch Removal (typical)

Fan Clutch, Horton DriveMaster 20.04
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Disassembly
NOTE: This procedure involves a major rebuild
of the Horton DriveMaster® fan clutch, using
parts from the manufacturer’s Super Kit. If you
are replacing just the seals or the air cartridge,
see Subject 120 for the minor rebuild proce-
dure.
Refer to Fig. 1 for this procedure.

1. Remove the fan clutch assembly from the ve-
hicle. For instructions, see Subject 100.

2. Put the fan clutch assembly in a vise.

3. Connect a shop air hose to the fan clutch air in-
let.

4. Apply 80 to 120 psi (552 to 827 kPa) to the fan
clutch to lift the fan mounting disc off the spring
housing/piston assembly.

CAUTION
Use care when placing the pry bar onto the fan
mounting disc. Make sure it is secure and flat on
the surface. Failure to do so make cause the pry
bar to slip, which could result in damage to studs

or the fan mounting disc.
5. Using a pry bar, wrench, and a T55 Torx® bit,

loosen the jack bolt (left-hand thread) by turning
it counterclockwise. See Fig. 2.

6. Unscrew the fan mounting disc from the jack
bolt. See Fig. 3
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1. Fan Mounting Disc
2. Torx®-Head Screw (8 qty.)
3. Friction Lining
4. Cage Nut (supplied with repair

kit)
5. Spring Housing/Piston Assembly

6. Air Chamber Seal
7. Air Chamber Cap Retaining Ring
8. O-Ring
9. Air Chamber Cap
10. Face Seal
11. Bearing Nut

12. Air Cartridge Retaining Ring
13. Air Cartridge Assembly
14. Sheave Bearings
15. Bearing Spacer
16. Sheave
17. Journal Bracket

Fig. 1, Horton DriveMaster Fan Clutch
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Fan Clutch Major Rebuild
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7. Inspect the fan mounting disc for wear or dam-
age.

WARNING
Do not disassemble the spring housing from the
piston. The interior springs are very strong, and
if released could eject the housing with consider-
able force, possibly resulting in serious injury.
Always use the cage nut to hold the spring hous-
ing and the piston together.
8. Using a wrench and a T55 Torx bit to hold the

jack bolt, install the cage nut from the kit onto
the jack bolt (left-hand thread). Hand tighten it
onto the spring housing.

The cage nut will keep the spring housing and
piston together as an assembly. It will also main-
tain pressure on the internal springs after the
Torx-head screws holding the friction lining in
place are removed.

9. Release the air pressure from the fan clutch.

WARNING
Release the air pressure from the fan clutch be-
fore removing the friction lining Torx-head
screws. Failure to release the air pressure could
result in the spring housing/piston assembly be-
ing ejected with force, which could result in per-
sonal injury.
10. Using a T27 Torx bit, remove the eight Torx-head

screws holding the friction lining in place.

11. Remove the friction lining. See Fig. 4.

12. Keeping the cage nut installed and tightened,
remove the spring housing/piston assembly. See
Fig. 5 .

13. Remove the air chamber seal. See Fig. 6 .

14. Examine the inside of the air chamber for signs
of moisture and/or contaminants.

15. Remove the air chamber cap retaining ring. See
Fig. 6 .

16. Using two small screwdrivers placed 180 de-
grees apart, gently and evenly pry the air cham-
ber cap out of the sheave.

17. Remove the O-ring seal from the air chamber
cap. See Fig. 6 .

18. Remove the face seal. See Fig. 6 .

05/30/2002 f200583
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A

A. Place the pry bar here.
1. Pry Bar (push clockwise)
2. Torx Bit and Wrench (turn counterclockwise)
3. Shop Air Hose (connected to the inlet port)

Fig. 2, Loosening the Jack Bolt
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1. Fan Mounting Disc
2. Jack Bolt (left-hand thread)

Fig. 3, Fan Mounting Disc Removal and Installation
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19. Inspect the face seal for signs of wear. Wear in-
dicates that dirt may exist in the air system

20. Remove the bearing nut from the mounting
bracket. See Fig. 7 .

21. Remove the sheave from the mounting bracket.
See Fig. 8 .

22. If replacing the bearings, support the sheave and
press them out.

23. Clean and remove any dirt, debris, or corrosion
that may be present.

24. Remove the air cartridge.

24.1 Remove the retaining ring. See Fig. 9.

24.2 Remove the air cartridge assembly. See
Fig. 10 .

Assembly
1. If necessary, clean the air cartridge bore in the

mounting bracket.
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1. Spring Housing/Piston Assembly
2. Cage Nut
3. Friction Lining
4. Torx-Head Screws

Fig. 4, Friction Lining Removal and Installation
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1. Air Chamber
2. Spring Housing/Piston Assembly (with cage nut

installed)

Fig. 5, Spring Housing/Piston Assembly Removal and
Installation
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1. Air Chamber Seal
2. Retaining Ring
3. O-Ring Seal

4. Air Chamber Cap
5. Face Seal

Fig. 6, Air Chamber Seal Removal and Installation

Fan Clutch, Horton DriveMaster 20.04
Fan Clutch Major Rebuild

Century Class Trucks Workshop Manual, Supplement 20, April 2003 110/3



NOTE: The sheave bearings do not require lu-
brication.
2. If replacing the sheave bearings, do the follow-

ing:

2.1 If equipped with two bearings, assemble
the bearings so the markings on their
edges line up to form an arrow. See

05/29/2002 f200574
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1. Bearing Nut
2. Mounting Bracket

Fig. 7, Bearing Nut Removal and Installation
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1. Sheave
2. Mounting Bracket

Fig. 8, Removing the Sheave

f200029a07/13/94

Fig. 9, Retaining Ring Removal and Installation
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1. Float Seal Tip
2. Air Cartridge

Fig. 10, Removing the Air Cartridge
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Fig. 11 . It doesn’t matter which way the
arrow faces when the bearings are in-
stalled.

IMPORTANT: If the fan clutch uses spacers,
be sure to install them between the bear-
ings.
2.2 Supporting the sheave, press the new

sheave bearings — and spacers, if appli-
cable — into place. Note the position of
the lip inside the sheave.

2.3 Slide the sheave onto the mounting
bracket. See Fig. 8 .

2.4 Making sure that the bearing nut hex is
facing up, install the bearing nut. See
Fig. 12 . Tighten 130 lbf·ft (176 N·m). See
Fig. 7 .

3. Apply O-ring lubricant from the kit to the outside
O-rings of the new air cartridge assembly. See
Fig. 13 .

4. Install the new air cartridge assembly into the
mounting bracket.

5. Install the retaining ring, making sure the convex
surface of the ring is toward the air cartridge.
See Fig. 13 .

6. Using a clean, dry cloth, clean both the float seal
tip of the air cartridge and the face seal of the air
chamber cap.

7. Assemble the air chamber cap and face seal.
See Fig. 6 .

Tighten the face seal 75 to 100 lbf·in (850 to
1130 N·cm).

8. Lubricate the O-ring seal with the fresh lubricant
from the kit.

9. Install the O-ring seal on the air chamber cap.
See Fig. 6 .

10. Carefully set the air chamber cap into the
sheave. See Fig. 6 .

11. Install the retaining ring. See Fig. 6 .

12. Install the air chamber seal into the sheave. Be
sure the seal is evenly seated against the side
and bottom of the groove surfaces, and the "V"
of the seal is facing down. See Fig. 14 .

13. Lubricate contact surfaces with the fresh lubri-
cant from the kit.

05/30/2002 f200582
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A. Align the markings to form an arrow.
1. Sheave Bearing

Fig. 11, Aligning the Bearings
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A

B

A. Hex faces up.
B. Relief faces toward mounting bracket and

bearings.

Fig. 12, Correct Bearing Nut Orientation
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A. Convex surface of the retaining ring goes toward
the air cartridge.

1. Retaining Ring
2. O-Rings
3. Air Cartridge

Fig. 13, Installing the Air Cartridge Retaining Ring
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WARNING
The new spring housing/piston assembly from
the kit has a cage nut installed on it. Do not re-
move the cage nut. This will cause the spring
housing to be forcibly ejected from the piston
assembly, which could result in serious injury.
14. Carefully set the new spring housing/piston as-

sembly into position. See Fig. 6 . Note that the
new assembly has a cage nut installed on it.

15. Rotate the new spring housing/piston assembly
to align the mounting holes with those of the
sheave.

IMPORTANT: Handle the new friction liner by
the edges to avoid contamination.
16. Set the new friction liner from the kit into place,

being careful to touch only the edges.

17. Using a T27 Torx bit, install the eight Torx-head
screws. See Fig. 4 . Tighten alternately 80 lbf·in
(900 N·cm).

18. Apply a minimum of 80 psi (552 kPa) of clean air
to the air inlet.

19. Remove the cage nut from the spring housing/
piston assembly.

20. Install the new fan mounting disc from kit.

CAUTION
Use care when placing the pry bar onto the fan
mounting disc. Make sure it is secure and flat on
the surface. Failure to do so make cause the pry
bar to slip, which could result in damage to studs
or the fan mounting disc.
21. Using a suitable wrench, a T55 Torx bit, and a

pry bar, tighten the jack bolt (left-hand thread)
100 lbf·ft (136 N·m). Turn the wrench clockwise
and push the pry bar counterclockwise.

22. Using shop air, actuate the fan clutch and check
for correct engagement and disengagement of
the fan mounting disc. If there is a problem, it
must be corrected before installing the fan clutch
onto the engine.

23. Check for air leaks at the bleed hole and around
the spring housing/piston assembly.

24. Install the fan clutch assembly onto the engine.
See Subject 100 for instructions.

05/29/2002 f200579
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A. Seal is seated evenly against side and bottom of
groove.

B. Apply grease only between these areas.
C. "V" of Seal Facing Down
1. Air Chamber Seal
2. Sheave

Fig. 14, Correct Installation of Air Chamber Seal (cross-
section view)
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Disassembly
NOTE: This procedure involves a minor rebuild
of the Horton DriveMaster® fan clutch, using
parts from the manufacturer’s Seal Kit. If a ma-
jor rebuild of the fan clutch is needed, see Sub-
ject 110.
1. Remove the fan clutch assembly from the ve-

hicle. For instructions, see Subject 100.

2. Put the fan clutch assembly in a vise.

3. Connect a shop air hose to the fan clutch air in-
let.

4. Apply 80 to 120 psi (552 to 827 kPa) to the fan
clutch to lift the fan mounting disc off the spring
housing/piston assembly.

CAUTION
Use care when placing the pry bar onto the fan
mounting disc. Make sure it is secure and flat on
the surface. Failure to do so make cause the pry
bar to slip, which could result in damage to studs
or the fan mounting disc.
5. Using a pry bar, wrench, and a T55 Torx® bit,

loosen the jack bolt (left-hand thread) by turning
it counterclockwise. See Fig. 1.

6. Unscrew the fan mounting disc from the jack
bolt. See Fig. 2.

7. Inspect the fan mounting disc for wear or dam-
age.

WARNING
Do not disassemble the spring housing from the
piston. The interior springs are very strong, and
if released could eject the housing with consider-
able force, possibly resulting in serious injury.
Always use the cage nut to hold the spring hous-
ing and the piston together.
8. Using a wrench and T55 Torx bit to hold the jack

bolt, install the cage nut from the kit onto the
jack bolt (left-hand thread). Hand tighten it onto
the spring housing.

The cage nut will keep the spring housing and
piston together as an assembly. It will also main-
tain pressure on the internal springs after the

Torx-head screws holding the friction lining in
place are removed.

9. Release the air pressure from the fan clutch.

05/30/2002 f200583
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A. Place the pry bar here.
1. Pry Bar (push clockwise)
2. Torx Bit and Wrench (turn counterclockwise)
3. Shop Air Hose (connected to the inlet port)

Fig. 1, Loosening the Jack Bolt
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1. Fan Mounting Disc
2. Jack Bolt (left-hand thread)

Fig. 2, Fan Mounting Disc Removal and Installation
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WARNING
Release the air pressure from the fan clutch be-
fore removing the friction lining Torx-head
screws. Failure to release the air pressure could
result in the spring housing/piston assembly be-
ing ejected with force, which could result in per-
sonal injury.
10. Using a T27 Torx bit, remove the eight Torx-head

screws holding the friction lining in place.

11. Remove the friction lining. See Fig. 3.

12. Keeping the cage nut installed and tightened,
remove the spring housing/piston assembly. See
Fig. 4 .

13. Remove the air chamber seal. See Fig. 5 .

14. Examine the inside of the air chamber for signs
of moisture and/or contaminants.

15. Remove the air chamber cap retaining ring. See
Fig. 5 .

16. Using two small screwdrivers placed 180 de-
grees apart, gently and evenly pry the air cham-
ber cap out of the sheave.

17. Remove the O-ring seal from the air chamber
cap. See Fig. 5 .

18. Remove the face seal. See Fig. 5 .

19. Inspect the face seal for signs of wear. Wear in-
dicates that dirt may exist in the air system.

20. Remove the air cartridge.

20.1 Remove the retaining ring. See Fig. 6.

20.2 Remove the air cartridge assembly. See
Fig. 7 .

Assembly
1. Clean the mounting bracket bore if necessary.

2. Apply O-ring lubricant from the kit to the outside
O-rings of the new air cartridge assembly. See
Fig. 8 .

3. Install the new air cartridge assembly into the
mounting bracket.

4. Install the retaining ring, making sure the convex
surface of the ring is toward the air cartridge.
See Fig. 8 .
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1. Spring Housing/Piston Assembly
2. Cage Nut
3. Friction Lining
4. Torx-Head Screws

Fig. 3, Friction Lining Removal and Installation
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Fig. 4, Spring Housing/Piston Assembly Removal and
Installation
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5. Using a clean, dry cloth, clean both the float seal
tip of the air cartridge and the face seal of the air
chamber cap.

6. Assemble the air chamber cap and face seal.
See Fig. 5 .

Tighten the face seal 75 to 100 lbf·in (850 to
1130 N·cm).

7. Lubricate the O-ring seal with the fresh lubricant
from the kit.

8. Install the O-ring seal on the air chamber cap.
See Fig. 5 .

9. Carefully set the air chamber cap into the
sheave. See Fig. 5 .

10. Install the retaining ring. See Fig. 5 .

11. Install the air chamber seal into the sheave. Be
sure the seal is evenly seated against the side

and bottom of the groove surfaces, and the "V"
of the seal is facing down. See Fig. 9 .

12. Lubricate contact surfaces with the fresh lubri-
cant from the kit.
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1. Air Chamber Seal
2. Retaining Ring
3. O-Ring Seal

4. Air Chamber Cap
5. Face Seal

Fig. 5, Air Chamber Seal Removal and Installation

f200029a07/13/94

Fig. 6, Retaining Ring Removal and Installation (sheave
not shown)
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Fig. 7, Removing the Air Cartridge (sheave not shown)
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WARNING
The new spring housing/piston assembly from
the kit has a cage nut installed on it. Do not re-
move the cage nut. This will cause the spring
housing to be forcibly ejected from the piston
assembly, which could result in serious injury.

13. Carefully set the new spring housing/piston as-
sembly into position. See Fig. 4 . Note that the
new assembly has a cage nut installed on it.

14. Rotate the new spring housing/piston assembly
to align the mounting holes with those of the
sheave.

15. Set the friction liner from the kit into place, being
careful to touch only the edges.

16. Using a T27 Torx bit, install the eight Torx-head
screws. See Fig. 3 . Tighten alternately 80 lbf·in
(900 N·cm).

17. Apply a minimum of 80 psi (552 kPa) of clean air
to the air inlet.

18. Remove the cage nut from the spring housing/
piston assembly.

CAUTION
Use care when placing the pry bar onto the fan
mounting disc. Make sure it is secure and flat on
the surface. Failure to do so make cause the pry
bar to slip, which could result in damage to studs
or the fan mounting disc.
19. Using a suitable wrench, a T55 Torx bit, and a

pry bar, tighten the jack bolt (left-hand thread)
100 lbf·ft (136 N·m). Turn the wrench clockwise
and the pry bar counterclockwise.

20. Using shop air, actuate the fan clutch and check
for correct engagement and disengagement of
the fan mounting disc. If there is a problem, it
must be corrected before installing the fan clutch
onto the engine.

21. Check for air leaks at the bleed hole and around
the spring housing/piston assembly.

22. Install the fan clutch assembly onto the engine.
See Subject 100 for instructions.
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A. Convex surface of the retaining ring goes toward
the air cartridge.

1. Retaining Ring
2. O-Rings
3. Air Cartridge

Fig. 8, Installing the Air Cartridge Retaining Ring
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A. Seal is seated evenly against side and bottom of
groove.

B. Apply grease only between these areas.
C. "V" of Seal Facing Down
1. Air Chamber Seal
2. Sheave

Fig. 9, Correct Installation of Air Chamber Seal (cross-
section view)
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Troubleshooting Tables
Problem—Air Is Leaking from the Fan Clutch

Problem—Air Is Leaking from the Fan Clutch
Possible Cause Remedy

The face seal or air cartridge is damaged
or worn.

Install a new seal kit.

The O-ring seals are damaged or worn. Install a new seal kit.

Problem—The Fan Clutch Fails to Engage

Problem—The Fan Clutch Fails to Engage
Possible Cause Remedy

There’s no power to the fan clutch control
circuit.

Check all electrical connections, and repair or replace wiring as needed.
Check the circuit breaker for the engine fan and repair or replace as needed.

The engine temperature switch is
damaged or an incorrect sensor has been
installed.

Make sure the switch is normally open, not normally closed. Replace the
switch if it is damaged or if the switch is the wrong type.

The solenoid valve is malfunctioning. Replace the solenoid valve.

The solenoid is not exhausting. Make sure the solenoid exhaust port is not plugged.

Problem—The Fan Clutch Does Not Disengage

Problem—The Fan Clutch Does Not Disengage
Possible Cause Remedy

The engine temperature switch is
damaged or an incorrect sensor has been
installed.

Make sure the switch is normally open, not normally closed. Replace the
switch if it is damaged or if the switch is the wrong type.

A restricted air line doesn’t allow air supply
to the clutch.

Make sure the air lines are not pinched or plugged. Repair the air lines as
needed.

The fan clutch is leaking. Install a new seal kit.

The air supply to the fan clutch is
restricted.

Make sure the fan clutch air lines are not leaking or pinched. Repair the lines
as needed.

The piston is seized due to contamination
or dry seals.

Clean the air supply. Do a major rebuild.

Problem—The Fan Clutch Cycles Frequently

Problem—The Fan Clutch Cycles Frequently
Possible Cause Remedy

The fan clutch control circuit has a loose
connection or is poorly grounded.

Check all wiring connections, and repair the circuit as needed. Check the
circuit breaker for the engine fan and repair or replace as needed.

The temperature control settings are
incorrect.

Check the fan clutch control setting of the temperature switch, according to
the engine installed in the vehicle. Repair or replace the temperature switch
as needed.
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Problem—The Fan Clutch Cycles Frequently
Possible Cause Remedy

The fan cycling switch at the receiver-
dryer is set too low.

Check the switch at the receiver-dryer, and if needed, replace the switch with
a switch with a higher setting. Check the ACPU switch and unit.

There is an air restriction in front of the fan
clutch.

Check for incorrect radiator shutter operation, winterfronts, or any other air
restrictions.

The engine temperature is too high. Check the programmable engine control parameters, and reprogram as
needed.

The temperature switch is malfunctioning. Replace the temperature switch.

Problem—The Fan Clutch Engages, But the Engine Still Overheats

Problem—The Fan Clutch Engages, But the Engine Still Overheats
Possible Cause Remedy

There is an air restriction in front of the fan
clutch.

Check for incorrect radiator shutter operation, winterfronts, or any other air
restrictions.

There is a problem somewhere else in the
cooling system.

Refer to the cooling system troubleshooting section, Section 20.00.
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Horton DriveMaster® Repair Kits
Kit Description * Part

Number
When Used

Super Kit HOR994347 Fan Clutch Major Rebuild

Seal Kit HOR994346 Replacing Seals and Air Cartridge

Friction Disc Kit HOR994348 Replacing Fan Mounting Disc and Friction Lining

Friction Liner Kit HOR994349 Replacing Friction Lining Only
* All kits are available from the PDCs.

Table 1, Horton DriveMaster Repair Kits

Description
Torque

lbf·in (N·cm) lbf·ft
(N·m)

Friction Lining
Screws

80 (900) —

Face Seal 75 to 100 (850 to
1130)

—

Bearing Nut — 130 (176)

Jack Bolt — 100 (136)

Table 2, Torque Values
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A
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11
12
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+12V

+12V

B
f544122

C
C

C

D

13

14

A. To Indicators and Gauges
B. To Electronic Injectors and Other Actuators

C. Normally Closed
D. Normally Open

1. Fan Override Switch
2. Air Temperature Sensor
3. Engine Speed Sensor
4. A/C Pressure Switch
5. Coolant Temperature Sensor

6. Foot Throttle
7. Engine ECM
8. Fan Relay (not present in all

systems)

9. Solenoid Valve
10. Air Supply from Reservoir
11. Fan Clutch
12. Air Supply to Fan Clutch

Fig. 1, Fan Clutch Schematic (engine ECM controlled)
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