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SECTION 1 - ELECTRICAL SYSTEMS

DIODES

Diodes act as rectifiers permitting electrical
current to flow through them in one direction but
not the other. Diodes are used to prevent arcing
at the contact points of relays and momentary
switches. The windrower header tilt down
solenoid has a diode in the circuit and there is a
diode in the header soft lower circuit. Diodes are
also used in the alternator to change the
alternating current to direct current.

Diodes can fail in either an open condition, in
which no current passes in either direction, or a
closed condition in which current flows in both
directions. Failure usually occurs because of an
overload or a short circuit.

A

CAUTION: DO NOT SHORT WIRES TO
GROUND TO DETERMINE IF VOLTAGE IS
PRESENT (SPARK TEST). THIS WILL CAUSE
DIODES TO FAIL.

6 AMP

Figure 14



SECTION 1 - ELECTRICAL SYSTEMS

10.

the HW340 cannot withstand the full battery
voltage, less than six volts DC is supplied to
the header forward and header reverse
outputs.

If an output is shorted, the WES will make no
attempt to cut power at that output. However,
the driver internal to the WES s
self-protected and removes output voltage
when the driver overheats from too much
current. The output voltage is restored when
the driver cools.

ENGINE HOURS

This item allows modification of the engine
hours clock. When this item is selected,
pressing the right turn signal selects the digit
to be changed. The selected digit blinks. The
“hand” switch changes the value. The new
value will be stored in the non-volatile
memory when the ignition key is turned off.

. HEADER HOURS

This item allows modification of the header
hours clock. When this item is selected,
pressing the right turn signal selects the digit
to be changed. The selected digit blinks. The
“hand” switch changes the value. The new
value will be stored in the non-volatile
memory when the ignition key is turned off.

FAULT HISTORY

This item allows examination of the
fault/warning history of the windrower
sensors and outputs. Information is
tabulated on the state of each sensor and
output. Type of fault/warning, number of
occurrences, and engine hours at the last
event are saved. The “hand” switch selects a

1.

12.

13.

117

description of the fault or warning. The
bottom text line will display the number of
occurrences of the fault and the engine hours
at the last occurrence when the right turn
signal is pressed. All of the history
information can be cleared by using the
initialization turn-off method with a value of
10 displayed at power off (see menu item
13).

REV LEVEL - Displayed as 8-digit software
part number, production rev. level (letter),
test rev. level (number).

This is the number of the software release.

HEADER TEST

Onthe HW340, when the header drive switch
is turned ON, the header can be turned
slowly in the forward or reverse direction for
special purposes, such as bleeding air from
the hydraulic system. Increase or decrease
the speed by pressing the header speed
increase/decrease switch. In order to allow
engine start, the fuel solenoid is activated
whenever either the header drive switch or
the header reverse switch is turned on. The
fuel solenoid will be turned off whenever this
menu item is exited or the ignition key is
turned off.

INITIALIZE

(Special item, reserved for engineering
development, manufacturing and service
personnel.)

When operating the initialization, the display is
set to a value by pressing the “hand” switch
when the ignition key is turned off. Each value
code corresponds to a result as follows:
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WES Does Not Power Up (Switched Power Failure)

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION
1. Key off. Check 10A Fuse blown. Replace fuse.
WES fuse,
F-02 in right Fuse good. Go to next step.
console.

2. Uncouple the Check conti- [ No continuity. | Open circuit or poor connection in
middle connector in | nuity of FM102-B between C004 and
the floor under the |FM102-B at ground point “A”. Check ground
right console pin B to point “A” for proper connection.
(C004). ground. Repair.

Continuity. Go to next step.

3. Reconnect C004. |Check conti- |No continuity. | Open circuit or poor connection
Disconnect C002 | nuity of in CM102-B between C004 and
from the bottom of |CM102-B at C002. Repair.
the console pin D1 to
module. ground. Continuity. Go to next step.

4, Key on. Check for bat- | Battery voltage. | Defective console module.

tery voltage of Replace.
CM57-O/LT Low or no

BL at pin C3 | voltage. Go to next step.
of C002. :

5. Turn key off. Recon- | Check for volt- | Battery voltage. | Open circuit or poor connection
nect C002. Remove |age of in CM57-0O/LT BL between fuse
10A WES fuse, CM40-O/R at holder and C002. Repair.

F-02, in right con- the fuse hold-
sole. Turn key on. er. Low or no Go to next step.
voltage.

6. Turn key off. Rein- | Check for volt- | Battery voltage. | Open circuit or poor connection
stall 10A fuse. Turn | age at IGN in CM40-O/R between key
key on. terminal of key switch and fuse holder. Repair.

switch.
Low or no Go to next step.
voltage.

7. Key off. Check for volt- | Battery voltage. | Defective key switch. Replace.

age at BAT
terminal of key | Low or no Go to next step.
switch. voltage.

8. Uncouple the rear | Check for volt- | Battery Open circuit or poor connection
connector under age of voltage. in CM19-R/W between CO05
the floor of the right | FM19-R/W at and key switch. Repair.
console, C005. pin 8 of C005.

Low or no Go to next step.
voltage.

1-27
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GROUND SPEED CIRCUIT
Operation

The brake disc located in the brake housing on
the right wheel has a series of holes that pass by
the ground speed magnetic pickup as the wheel
is turning. As these holes move by the pickup, a
signal is generated and fed to the WES, which
converts this signal to a reading on the display.

Troubleshooting

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical”
section of this book.

Operate the machine and observe the problem.
Follow the systematic step-by-step instructions
in the chart to locate and correct the problem.

Follow all the instructions carefully.

Ground Speed Display Does Not Function

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION

1. Disconnect the Check the re- |Resistance is | Pickup is defective. Replace.
ground speed mag- | sistance of the | less than 1000
netic speed pickup. | pickup. ohms or great-

er than 5000

ohms.

Resistance is | Go to next step.
between 1000

and 5000

ohms.

2. Same as step 1. Check No continuity. | Open circuit or poor connection
FM98-B in FM98-B. Repair.
(ground) wire
for continuity | Continuity. Go to next step.
between the
sender con-
nector, C048,
and ground.

3. Uncouple connec- | Check for con- | No continuity. | Open circuit or poor connection
tor C012 in the tinuity in in the wire between connector
right console. FM41-O/Y C012 and the speed pickup.

from the Repair or replace.
ground speed

pickup to pin | Continuity. Go to next step.
W in the con-

nector.

4, Disconnect C002 | Check for con- | No continuity. | Open circuit or poor connection
on the bottom of tinuity of in the wire between connector
the EIC. CM41-0/Y C012 and C002 plug. Repair or

from the W pin replace.

of connector

C012 and the | Continuity. Defective console module.
D11 -pin on Replace.

C002 plug.
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PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION

15. Key off. Thermostat | Check conti- | No continuity. | Faulty thermostat switch.
switch in max cool | nuity of the Replace.
position. Discon- thermostat
nect wires to the switch. Continuity. Go to next step.
thermostat switch,

S-25.

16. Reconnect all Check voltage |Battery voltage. | Open circuit or poor connection
switches. Key on. | of AC2-T/GY in CA87-T/DK BL, CM87-T/DK
A/C-FAN switch in | wire at ther- BL, or FM87-T/DK BL between
AJC position. Ther- | mostat switch. thermostat and A/C clutch relay.
mostat set to max Repair.
cool position.

Low or no Open circuit or poor connection
voltage. in AC1-T/Y or AC2-T/Y wires

between 6A circuit breaker and
thermostat switch. Repair.
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Front and Rear Work Lights Do Not Work

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION

1. If both the road lights and work lights do not function, refer to “Road and Tail Lights Do
Not Work” section.

2. Key off. Check both Fuse blown. Replace fuse.

20A work light

fuse and 20A |Fuse good. Go to next step.
road light

fuse.

3. Key off. Swap A/C Lights work. Defective work light relay.
power and Replace.
work light re-
lays. Check Lights do not | Go to next step.
for work light | work. ,
operation.

(Key must be
on for work
lights to oper-
ate.)

4. Key off. Remove Check voltage |Low or no Go to next step.

work light relay. of FM74-R/Y |voltage.
at the #30
socket of the | Battery voltage. | Go to step 6.
work light
relay base.

5. Same as step 4. Check voltage |Low or no Open circuit or poor connection
of FM46-R at | voltage. in FM46-R between seat/service
the 20A work light circuit breaker and fuse.
lights fuse. Repair.

Battery voltage. | Open circuit or poor connection
in FM74-R/Y between fuse and
relay.

6. Key off. Uncouple | Pull light No continuity. | Defective switch. Replace.
the connector, switch to work
C045, at the road/ |light position. | Continuity. Go to next step.
work light switch. Check conti-

nuity of switch
between ter-
minals B and
H.

7. Key off. Uncouple |Check conti- [ No continuity. [ Open circuit or poor connection
square 9 pin con- | nuity of in CA66-DK BL/W between light
nector, C010, in CA66-DK switch and C010. Repair.
right console. BL/W between

light switch Continuity. Go to next step.
connector and
C010 at pin 2.
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Console Module
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SECTION 1 - ELECTRICAL SYSTEMS

ENGINE FUEL SOLENOID CIRCUIT
(HW340 SN 620761 AND ABOVE, ALL
HW320 AND HW300)

Operation

The engine fuel solenoid controls fuel feed to the
engine. When the ignition switch is turned to
start, the relay K-07 is energized and completes
the circuit to the fuel solenoid L-16 through the
ignition terminal of the key switch. When the start
switch is released, power to the solenoid is
delivered through the WES. If the engine coolant
temperature is too high, the engine oil pressure is
too low or the hydraulic oil charge pressure is too
low, the WES cuts power to the fuel solenoid and
the engine is shut off. The solenoid is builtinto the
fuelinjector pump and is grounded by this contact
with the engine. The relay, K-07, is attached to
the bottom lug on the fuse strip in the right
console. It is most easily reached by removing
the panel on the side of the cab below the window
on the right side.

Troubleshooting

If the hydraulic oil pressure, the engine oil
pressure or the engine coolant temperature goes
out of limits the WES will cut power to the fuel
solenoid and shut off the engine. The bottom line
on the display identifies the fault condition. Check
these faults before troubleshooting the fuel
solenoid circuit.

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical”
portion of this section.

Operate the machine and observe the problem.
Match the problem to one of the headings on the
following charts. Follow the systematic
step-by-step instructions in the chart to locate
and correct the problem. Follow all the
instructions carefully.
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Starter Will Not Turn Over Engine

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION

1. Key off. Check 5A Blown fuse. Replace fuse.
start fuse in
right console. | Good fuse. Go to next step.

2. Key off. Check voltage |No or low Open circuit or poor connection
at both posts | voltage on in FM16-R between circuit
of the 25 A both posts. breaker and start relay. Repair.
key main cir-
cuit breaker Battery volt- Defective circuit breaker.
located in the |age on one Replace.
main electrical | post only.
panel.

Battery volt- Go to next step.
age on both
posts.

3. Key off. Check voltage |No or low Open circuit or poor connection
at the BAT ter- |voltage. in FM19-R/W or CM19-R/W
minal of the between key switch and circuit
key switch. breaker. Repair.

Battery Go to next step.
voltage.

4. Remove 5A start Check voltage |No or low Defective switch. Replace.

fuse. at START ter- |voltage.
minal of key
switch while Battery voltage. | Go to next step.
holding key in
“start” posi-
tion.

5. Key off. Check conti- | No continuity. | Open circuit in CM2-W/B
nuity of between switch and fuse.
CM2-W/B be-
tween key Continuity. Go to next step.
switch and 5A
start fuse.
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Troubleshooting
Perform these tests first:

» Batteries should be fully charged (specific
gravity of 1.28 g/cm3) in order for these tests
to be valid.

* Check the ground strap from the engine
block to the frame. There must be a good
connection.

e Check battery plus (+) connection to the
electrical system. Battery cables should be
clean, tight and corrosion free.

* Ambienttemperature should be between 20°
and 30° C (68° and 86° F). Temperatures
outside this range will strongly affect results.

* Check that alternator belt is adjusted to the
proper tension.

Troubleshooting

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical’
portion of this section.

Operate the machine and observe the problem.
Follow the systematic step-by-step instructions
in the chart to locate and correct the problem.
Follow all the instructions carefully.
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HYDRAULIC OIL TEMPERATURE
SWITCH CIRCUIT

Operation

The hydraulic oil temperature switch is mounted
in a tee in the hydraulic line just behind the front
frame. A small voltage is applied by the WES to
the hydraulic oil temperature switch, S-16, which
is normally open. If the temperature of the
hydraulic oil exceeds 99° C (210° F), the switch
closes and the current flow through the circuit is
sensed by the EIC. After one second, the display
will show “W06 HYD OIL TEMP”.

Troubleshooting

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical’
portion of this section.

Operate the machine and observe the problem.
Match the problem to one of the headings on the
following charts. Follow the systematic
step-by-step instructions in the chart to locate
and correct the problem. Foliow all the
instructions carefully.

Hydraulic Oil Temperature Sender Does Not Function

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION
1. Press and hold the | Disconnect Beep and Defective sender. Replace.
“open book” and the hydraulic | flash.
“hand” buttons oil tempera-
while turning the ture sender. No beep or Go to next step.
key on. Press the | Jumper flash.
open book until FM3-W and
menu item 6-DIAG: | FM169-B.
INPUTS is dis-
played.

2. Same as step 1. Ground Beep and Open circuit or poor connection
FM3-W to flash. in FM169-B to ground point “B”.
frame. Repair.

No beep or Go to next step.
flash.

3. Key off. Uncouple |Check conti- | No continuity. |Open circuit between C012 and

the front connector, | nuity of sender. Repair.

C012, under the FM3-W be-

floor of the right tween C012 at | Continuity. Go to next step.

console. pin U and
sender.

4. Key off. Disconnect | Check conti- | No continuity. | Open circuit in CM3-W between

C001 from top of nuity of C001 and C012. Repair.

the console mod- | CM3-W be-

ule. tween C001 at | Continuity. Defective console module. Re-
pin C12 and place.
C012 at pin U.
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Header Will Not Reverse (HW300 and HW320)

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION
1. Press and hold the |Turn header |Beep from Go to step 5.
“open book” and reverse switch | WES and
“hand” buttons on  |on. hazard lights
the warning mod- flash.
ule while turning
the key on. Press No beep or Go to next step.
the “open book” flash.
button until menu
item 6-DIAG: IN-
PUTS is displayed.

2. Key off. Header re- |Check conti- |No continuity. | Defective switch. Replace.

verse switch on. nuity through
header re- Continuity. Go to next step.
verse switch.

3. Key off. Disconnect | Check continu- | No continuity. [ Open circuit in CM136-GY/R
top connector, ity of between C001 and switch.
C001, from console | CM136-GY/R Repair.
module. between C001

at pin C7 and | Continuity. Go to next step.
header reverse
switch.

4. Key off. Check conti- | Continuity. Defective console module.
nuity of Replace.
CM194-B be- | No continuity.
tween reverse Open circuit in B wire between
switch and switch and ground. Check
ground. ground point “D”.

5. Key off. Check continu- | No continuity. | Open circuit in FM106-B
ity of FM106-B between solenoid and ground.
between head- Check ground point “B”. Repair.
er reverse so-
lenoid and Continuity. Go to next step.
ground.

6. Press and hold the | Check voltage |Battery voltage. | Defective valve or solenoid.
“open book” and of FM171-B/R Replace.

“hand” buttons on | at header re-
the warning module |verse sole- Low or no Go to next step.
while turning the noid. voltage.
key on. Press the
“open book” button
until menu item
7-DIAG: OUTPUT is
displayed. Press the
“hand” button until
A-HDR DR REV is
displayed. Press
right turn signal to
display 1.
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Troubleshooting

The header raise and the header tilt up functions

depend on oil supplied through the master valve. -

If the header raise or header tilt up do not work
but the lower and tilt down functions work, check
the master valve solenoid circuit first.

For safety reasons, the header lower function is
not supported by the diagnostic routine in the
WES. Therefore, troubleshooting follows a
different course from other output functions.

Header Will Not Raise

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical’
portion of this section.

Operate the machine and observe the problem.
Match the problem to one of the headings on the
following charts. Follow the systematic
step-by-step instructions in the chart to locate
and correct the problem. Follow all the
instructions carefully.

- PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION
1. Key off. Check 10A Blown fuse. Replace fuse.
hydraulic con-
trol fuse. Good fuse. Go to next step.
2. Press and hold the |Press the top |Beep and Go to next step.
“open book” and (tilt back) of flash of
“hand” buttons on | the header tilt | hazard lights.
the warning mod- | switch.
ule while turning No beep or Open circuit or poor connection
the key on. Press flash. in CM37-0O/GY between 10A
the “open book” hydraulic control fuse and C009
button until menu (rectangular 8 pin connector in
item 6-DIAG: IN- right console). Repair.
PUTS is displayed.
3. Same as step 2. Press the top |Beep and Go to step 7.
(raise) of the |flash of
header lift hazard lights.
switch.
No beep or Go to next step.
flash.
4. Same as step 2. Using a short | Beep and Defective switch. Replace.
wire or paper |flash of
clip, jumper hazard lights.
wires HA37-0O/
GY and No beep or Go to next step.
HA8-Y at the |flash.
header lift
switch.
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Troubleshooting

If the flotation trim control is not functioning on
either side, first make sure the master solenoid is
working properly. (See the chart “Master
Hydraulic Solenoid Does Not Work”).

The following charts cover the double switch
option. If the single switch option is provided, only
the switch S-10 is used with L-08 and L-09
solenoids. Fortroubleshooting, use the charts for
the left-side trim only.

Before attempting to troubleshoot a problem,
review the information under the “General
Troubleshooting” heading in this section along
with the material in the “General Electrical’
portion of this section.

Operate the machine and observe the problem.
Match the problem to one of the headings on the
following charts. Follow the systematic
step-by-step instructions in the chart to locate

and correct the problem. Foliow all

the

instructions carefully.

No Float Trim Functions Work (HW320 and HW340)

“open book” and
“hand” buttons on
the warning mod-
ule while turning
the key on. Press

2-speed trans-
mission switch
in the high
position.

flash of hazard
lights.

Beep and flash

PRETEST PROBABLE CAUSE AND
STEP | INSTRUCTIONS TEST RESULT CORRECTION
1. Key off. Check 10A Fuse blown. Replace fuse.
hydraulic con-
trol fuse, F-08. | Fuse good. Go to next step.
2. Press and hold the | Place the No beep or Faulty connection or open circuit

in CM38-OMY between 2-speed
switch and 10A hydraulic
control fuse.

Go to next step.

flotation trim
switch in each

flash of hazard
lights.

the “open book” of hazard
button until menu lights.
item 6-DIAG: IN-
PUTS is displayed.
3. Same as step 2. Press the left | No beep or Faulty connection or open circuit

in CM132-O/GY between left
trim switch and 2-speed switch.

each direction.

Beep and flash
of hazard
lights.

direction.
Beep and flash | Go to next step.
of hazard
lights. v
4. Same as step 2. Press the right | No beep or Faulty connection or open circuit
flotation trim [ flash of hazard |in CM50-O/GY between left and
switch (if lights. right trim switches.
equipped) in

Go to troubleshooting charts on
the following pages.
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MISCELLANEOUS CIRCUITS
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SECTION 2 - HYDRAULIC SYSTEMS

HEADER DRIVE VALVE: HYDRAFORCE

!

_

RELIEF|
VALVE
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- = ———
T1 !

HYDRAFORCE HEADER DRIVE VALVE

RELIEF VALVE
(4000 PSI)

|
Mol B
—J 2

OIL FLOW wmmmmp
BLOCKED Ollr= == ===t~

19982722

VALVE OPERATION - HEADER
RUNNING

Switching on the header drive energizes the
solenoid valve, closing it and blocking flow from
behind the shuttle valve. Because thereis no flow
through the orifice, the pressure equalizes and
the spring closes the shuttle valve. Oil from the
pump forces the motor check valve open, turning
the header drive motor. Oil returning from the
motor flows through the header drive valve (from
port T1 to T2) and into the hydraulic oil cooler.

Figure 2-11

Switching off the header drive opens the header
solenoid valve, allowing oil to be relieved from
the back side of the orifice of the shuttle valve.
The shuttle valve opens and the oil bypasses the
motor. The motor check valve closes, stopping
the header from creeping.



SECTION 2 - HYDRAULIC SYSTEMS

TROUBLESHOOTING HEADER DRIVE MOTOR

In troubleshooting a pump-motor system, it is
necessary to isolate the pump from the motor to
determine which unit is malfunctioning. A worn
pump or worn motor will each give the same
symptoms. A flowmeter could be installed into

the pump output line to pressure flow check it, but

a case drain flow check is much easier and
should diagnose a problem. The following
troubleshooting suggestions are based on the
assumption that the pump is within operating
specifications.

PROBLEM

CAUSE

CORRECTION

Motor turns while
unloaded but slows
down or stops when
load is applied.

Scored back plate.

Scored connector plate.

Scored or worn piston

shoes.

Low relief valve pressure.

Remove back plate and
examine surface condition of
flat area. If scored, replace
back plate. Do not lap.

Disassemble motor, check
finish on connector plate and
back plate, replace if
necessary.

Disassemble motor, examine
condition of shoes on
pistons, replace pistons as a
complete set if necessary.

Check relief valve for proper
pressure setting, adjust or
replace relief valve.

Motor will not turn.

Severely scored back
plate and connector plate.

Contaminate particle
holding connector off back
plate.

2-19

Disassemble motor
completely. Inspect all parts,
clean all parts, replace all
worn parts and flush
hydraulic system.

Disassemble motor, inspect
and clean parts, replace
necessary parts.
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SECTION 2 - HYDRAULIC SYSTEMS

Charge Check Valve

The charge check valve allows charge oil to flow
into a main circuit when the circuit is functioning
as the low pressure circuit. This prevents oil from
entering the charge circuit from a main circuit that
is at a higher pressure.

Allmain circuits can operate as either the high- or
low-pressure circuit. All main circuits share a

common fluid supply from the charge pump

circuit. Thus, the charge check valve functions as
a main circuit check valve. This prevents fluid
from flowing from a high-pressure main circuit to
a low-pressure circuit.

Main Circuit Pressure Limiter

When either side of the main circuit exceeds its
high pressure limit, the pressure limiter
destrokes the pump, reducing pressure in the
circuit.

The pressure limiter also functions as a pilot
valve for the main circuit high-pressure relief
valve.

Main Circuit High-pressure Relief

If pressure continues to rise after the pressure:

limiter destrokes the pump, the high-pressure
relief valve opens. The relief valve works with the
limiter to further reduce pressure in the main
circuit by allowing fluid to flow from the
high-pressure side into the low-pressure side.

The sequenced operation of the pressure limiter
and relief valve helps to protect the hydraulic
system against overheating and pressure
spikes.

Main Circuit Bypass

The main circuit bypass allows for manual
adjustment of the pressure limiter and the
high-pressure relief valve. This lowers the circuit
pressure to near zero when the system is not
operating.

This also allows fluid from the main circuit to
bypass the header drive pump and flow back into
the system reservoir. 4

E. Controls
The main controls on the header drive pump

~ include the electric displacement control (EDC),

and the hydraulic servo controls.

These controls provide hydraulic output from the
header drive pump in proportion to an electric
input signal

The EDC includes an electro-hydraulic pressure
control pilot (PCP) valve, 14, attached to a
spring-centered 4-way servo control valve, 15.
The PCP and servo control valves are on the top
front section of the header drive pump case, 1.

The PCP valve, 14, uses an electric input signal
to control the flow of hydraulic fluid to the servo
control valve, 15.

The servo control valve, 15, directs hydraulic fluid
to either side of a double acting servo piston
assembly, 17.

A pressure relief valve for each servo circuit
protects the servo system from excessive
hydraulic pressures.

The servo piston attaches to the pump swash
plate, 6, by a link assembly, 16, that allows the
servo piston to control the angle of the swash
plate. This controls the direction and hydraulic
power delivered by the pump at a given speed.

2-39



SECTION 2 - HYDRAULIC SYSTEMS

Case Pressure

The case pressures in the header drive pump
and motor should not exceed 5.2 bar (75 PSI)
cold. Continuous case pressure when warm
should not exceed 2.8 bar (40 PSI) in the pump
and 1.7 bar (25 PSI) in the motor.

Check the pump case pressure at 4. This port is
on the top of the header drive pump. This fitting is
a 1-1/16-12M straight thread O ring boss fitting,
NHO01365 and NH00725. Use a 20 bar (300 PSI)
pressure gauge. The pressure should not
exceed 5.2 bar (75 PSI).

Check motor case pressure at 3 using a
7/16-20M JIC 37° x 7/8-14M O ring boss fitting,
NHO00753.

High Pressure

The two multi-function valves determine high
system pressure. The relief valve setting is 483
bar (7000 PSI). The pressure limiter will start
destroking the servos as 290 bar (4200 PSI).

2-49

Figure 2-48

Figure 2-49
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Problem

Cause

Correction

Header drive will not stop
running

Faulty linkage or control valve

Servo control piston is out of
adjustment

Displacement control servo
valve spool not returning to its
center position

Displacement servo control
valve spool jammed, sticking in
one direction

Repair or replace control valve

See an authorized Sauer-
Sundstrand service center

Readjust the controls. See
neutral adjustment under
“Minor Repairs.”

Contact authorized Sauer-
Sundstrand service center to
repair or replace servo control
valve

System operates too hot
(motor case exceeds 82° C
/180° F)

Low charge pressure due to
low fluid level

Hydraulic oil cooler clogged
Fluid in cooler being bypassed

Clogged filter or suction line,
resulting in high vacuum and
low charge pressure

Excessive internal leakage,
causing low pressure in one or
both directions

Low charge pressure that may
drop to near zero as the sys-
tem nears maximum pressure

Loss of power

Case drain lines improperly
plumbed

Continued operation at high
pressure

Add fluid

Clean cooler air passages

Repair or replace stuck cooler
bypass valve

Replace the filter; clean or
replace the lines

Contact authorized Sauer-
Sundstrand service center to
repair or replace a stuck high-
pressure relief valve

Refer to first problem, “System
will not operate in either
direction”

Replace the pump/motor

Inspect plumbing and reinstall
as needed

Consult operator’s manual for
proper machine operation
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SECTION 2 - HYDRAULIC SYSTEMS

j. Stop the engine and connect the EDC, 1,

to the wiring harness, 2.

. Start the engine and set its speed to 2100
RPM.

. With the engine running, alternately
engage the hydrostatic pump in forward
and reverse. Repeat this step several
times.

. Observe the header drive. Disengaging
the pump should stop the header from
rotating.

Neutral adjustment is complete when the
pump consistently returns to neutral after

cycling between forward and reverse. Figure 2-64

If the pump does not return to neutral,
refer to the Troubleshooting section.

. Stop the engine.

. Remove the pressure gauges from the
pump servo gauge ports, 1, and reinstall
plugs in the ports

Figure 2-65
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2. Install new O rings, 1, in the PCP valve, 2.
Coat the new O rings with petroleum jelly to
install them.

3. Place the PCP valve, 1, against the face of
the EDC servo control housing, 2.

4. Installthe four hex screws, 1. Tighten themto
5.4 N-m (48 in. Ibs) torque.

2-79

Figure 2-82

Figure 2-84
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22. Connect the cooling return hose to the inner

port, 1, of the cooling circuit manifold, 2.

23. Attach the hose support bracket, 3, and

hoses to the windrower with the two bolts, 4.

Header Drive Pump Start-up Procedure

Use the following steps to safely start the header
drive system after installing the pump:

1.

Install a tee fitting with a 35 bar (500 PSI)
pressure gauge into the (outer) cooling
circuit supply line, 1.

Fill the hydraulic reservoir with 134D
universal hydraulic fluid. The fluid should
pass through a 10 micron filter before
entering the reservoir to protect against
contamination.

Disconnect the fuel solenoid wire from the
fuel injection pump to keep the engine from
starting.

. Crank the engine with the starter motor until

charge pressure registers on the gauge.

IMPORTANT: Do not operate the starter
motor continuously for more than 30
seconds. Let the starter motor cool for at
least two minutes after each 30 seconds’
running time.

. Bleed excess air from the high-pressure

main lines through the high-pressure ports.

Recheck the fluid level in the hydraulic
reservoir and add fluid until the reservoir is up
to the FULL line.

A

CAUTION: DO NOT START THE ENGINE
UNLESS THE PUMP IS IN NEUTRAL (0°
SWASH PLATE ANGLE). TAKE
PRECAUTIONS TO PREVENT INJURY
WHEN RUNNING THE HEADER PUMP
DURING START-UP.

2-89
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Header Lift - Neutral Position
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TROUBLESHOOTING HEADER LIFT
Header Will Not Lift, No Hydraulic Tilt Or Flotation Installed

RESULT

STEP PRETEST TEST PROBABLE CAUSE
INSTRUCTIONS AND CORRECTION
1. Check oil level in No or low oil Refill with 134D, find
reservoir and repair leak
Oil OK Go to next step
2. Check filter Filter plugged Replace
Filter OK Go to next step
3. |lInstall pressure | Start engine, Pressure OK Mechanical binding
gauge activate raise problem
switch Find and repair

No power at raise
solenoid valve

Go to next step
Raise solenoid valve
problem
Gotostep5 &9
Pressure low Go to step 6
No pressure Go to next step
4, Refer to electrical Electrical Repair
troubleshooting problem
in Section 2 '
Electrical system |Go to next step
OK
5. Check raise coil Coil resistance Coil is defective

for resistance

2-109

is greater than
10 ohms

Coil resistance
is less than 10
ohms

Replace

Go to next step
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CYLINDERS

Thetilt cylinder and the flotation trim cylinders are
double-acting cylinders. The barrel side of the
cylinders are-connected to hydrostatic charge
pressure, which keeps them full of oil and
stabilizes them.

VALVE OPERATION

NOTE: If the header lift does not work
properly, troubleshoot it first.

NOTE: Torque the solenoid valve cartridge to
27 N-m (20 ft Ibs) and the coil nut to 5.6 - 8.5
N-m (50 - 75in. Ibs). Overtorquing could make
the solenoid valve stick.
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NOT ENERGIZED AND CLOSED
TRIM
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VALVE
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Figure 2-155
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Flotation Trim Cylinders Will Not Extend,
Header Lift Works Properly

STEP| PRETEST TEST RESULT PROBABLE CAUSE
INSTRUCTIONS . AND CORRECTION
1. Check power to No power at trim | Refer to electrical
trim extend extend solenoid troubleshooting
solenoid valve valve in Section 1
Power at trim Go to next step
extend solenoid
valve
2. Check trim extend Coil resistance Coil is defective
coil for resistance is greater than Replace
' 10 ohms
Coil resistance Go to next step
is less than 10
ohms
3. | Remove trim Check trim extend Solenoid valve Replace

extend solenoid
valve

solenoid valve for
being stuck closed

2-139

stuck closed

Solenoid valve
OK

Problem exists in a
component
addressed prior to
this step
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