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Hydraulic System Tests 270-05-83

Hydraulic Operations and Tesis
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270-05-84 Hydraulic System Tests
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Hydraulic Operations and Tesis

Reservoir 270-10-1

GENERAL INFORMATION

The reservoir serves as a storage tank for il that is
held in reserve until put into use in the system, and is a
place to return the excess cil when any of the hydraulic
cylinders are emptied.

IO

Fig. 1-Reservoir (6620, SigeHil 6620 and 7r20 Combines)

The reservair {Fig. 1) for the 6620, SideHill 6620 and
7720 Combines is located on the left-hand side of the
combine, just behind the cab door.

Reservoir Capacities

6620, SideHill
6620 and 7720.. .. ... .. 4.8 gallons {18.1 L)
BB e e S 4.4 gallens (1687 L)

TM-1202 (Oct-78) Litho in U.S.A.

Group 10
RESERVOIR

Flg. 2-Rasarvol (8820 Combing)

The reservoir (Fig. 2) for the 8820 Combine is lo-
cated in the engine compartment between the balteries
and the firewall.

OIL SPECIFICATIONS

Use John Deere Torg-Gard Supreme engine oil or
an equivalent engine cil meeting specifications API
Servie SC or SD. John Deere All Weather Hydrostatic
Fluid or Texaco Type “F" Automotive Automatic
Transmission Fluid also may be used.

Depending on the expected prevailing temperature
for the fill period, use engine oil of viscosity as shown in
the following chart.

John Deere Other Ols
Air Torg-Gard Single Vis- Multi-Vis-
Temperature  Supreme Oil cosity Oil cosity Oil
Above SAE 10W-20 SAE 20 SAE 10W-30
32°F (0°C)
Below SAE 10W-20 SAE 10W SAE 10W-30
32°F (0°C)

NOTE: When checking off level or adding oll In the
hydraulic system, be certain header is lowered fo
ground.

Combines - 6620, SideHill 6620, 7720 and 8820



270-10-2 Reservoir Hydraulic Operations and Tests
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Hydrawlic Operations and Tests

Hydraulic Pumps 270-15-1

MAIN HYDRAULIC PUMP

Fig. 1-Hydraulie Pump

The main hydraulic pump is a Cessna dual-gear
pump. One set of gears pump the oil for the main
hydraulic system and the second setof gears pump the
oil for the steering systemn. This pump does not have a
flow divider. The hydraulic oil is pumped from the oil
reservair 1o the pump where it is divided by the two sets
of gears and directed to the main system control valve
and the steering system contrel vaive,

TM-1202 (Oct-78) Litho in U.S.A.

Group 15

HYDRAULIC PUMPS

HYDROSTATIC DRIVE
REEL OR BELT PICKUP PUMP

ij

A—Pressura Hose
B—Suction Hossa

C—Pump

Fig. 2-Pump for Hydrostatic Drive Reel or Belt Pickup

The Cessna Pump for the reel or belt pickup drive Is
a positive displacement gear-type pump. A szleel-
backed bronze diaphragm serves as a wear plale next
to the gears. Gear shafls are carried on bushings
pressed Into the front and back plates.

Combines - 8620, SideHil 6620, 7720 and 8820
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TM-1202 (Oct-78) Litho in ULS.A. Combines - 6620, SideHill 8620, 7720 and 8820



Hydraulic o_paramns and Tests

Hydraulic Valves 270-20-1

Group 20
HYDRAULIC VALVES

MAIN SYSTEM CONTROL VALVE

Fig. 1-Contral Vahve

In the hydraulic system the hydraulic pump circu-
lates oil from the reservolr to the control valve iocated
under the operator's platform,

The unibody control valve conlains a2 main system
pressure relief valve which, whan a working cylinder is
fully extended and full systemn pressure is reached,
relieves the oil in the system, eliminating excessive
buildup of pressure.

ITM-1202 (Oct-78] Liho in LLS.A.

- E

A—Fungtional Flow G—0il Flow Whean
Relist Valve Aslial Valve
B—Free Flow Pressure is
C—Functional Flow Eicesded
D—Inlel H—Platiorm Lift
E—Outlet | —Resl Lift
F—Return Flow B Pressure Ol

B Precsure Froe OFf
[ Trapped ON

Fig. 2-OF Fow Theough Valve

With all control valve spools in neutral, oil flows
freely under slight pressure through the conirgl valve
and back to the resarvoir, Working pressure does not
cccur until a restriction is created by moving one of the
control valve spools lo an operating position which
diveris oil through one of the valve ports o a hydraulic
cylinder.

Qil from the hydraulic pump anters the inle! port and
is split into lwo columns. These two columns flow
through the valve 1o a dead end al lhe end of the valve.
When a spool is actualed, the header fiff column of oil
Iz blocked and the other column of ol s diveried
fhrough the valve and oil lings 10 move the working
cylinder in or oul

Combines - 6620, SideHill 8620, 7720 and 8820



270-20-2 Hydraulic Valves

Hydraulic Operations and Tests

NOTE: The following illustrations show the neutral position of the spools, poppels, and plungers for various

hydraulic functions.

Header Lift Control

®

¥ 1
o] "
g d
:
H3gars
A—Spool C—Plunger
B—Poppet B Pressure Free Oil
) Trapped Ol

Fig. 3-Cross-Soction of Hoadar Lift Soool

When the spool is in the neutral position, pressure-
free oil flows from the pump through the valve and back
1o the reservoir,

Trapped oil is held in the platform lifl cylinders by a
lock-out poppet in the valve.

The platform lift circuit is equipped with a special
unioading. lock-out plunger which dumps oii directly
back into the relurn passage instead of through the
system relief valve. This prevents an extessive buildup
of heat in the system.

To lift the cutting platiorm or corn head, the spool is
pulled out. Oil then flows under pressure from the
pump through the valve to the platform litling cylinders.

TM-1202 (Oct-78) Litho in U.S.A.

To lower the cutting platform or corn head, the spool
is pushed in. Oil pressure, applied to the front of the
unioading plunger, moves the lock-out poppet from its
seal. After the plunger has unseated the lockout pop-
pet, oil fram the pump flows around the unloading
plunger and returns o the reservoir.

The weight of the cutting platform forces oil from the
platform lifting cylinders back through the valve 1o the
reservoir,

Spool “IN" travel can be adjusted by the external
adjusting screw 1o regulate the rate of drop of the
platform.

Also, the platiorm lift spool is equipped with a hollow
passage lo allow simullansous operation with oiher
hydraulic units.

Combines - 6820, SideHill 8620, 7720 and 8820



Hydraulic Repair

Hydraulic Cylinder 270-20-3

Posi-Torq Ground Speed (SideHill 6620)

HEgard

When the spool is in the neutral position, pressure-
free oil flows from the pump through the valve and back
to the reservoir.

Trapped oil is held in the Posi-Torg ground speed
control cylinder by lock-out poppets in the valve.

To increase the ground speed, the spool is pushed
in. Oil from the pump ig directed through the front port
of the valve and enters the rod end of the sslective
ground speed control cylinder, This retracts the piston,
thus increasing the ground fravel speed.

Pressure of this oil forces the lock-out plunger in the
valve seclion rearward 1o move the lock-out poppet
from its seal, allowing the pressure-free oil in the
opposite and of the selective ground speed cylinder 1o
be released and returned 10 the reservoir,

Due to the melering of the pressure oil by orifices in
thie selective ground speed control cylinder, the excess
pressure oil is bypassed through the reliel valve and
raturned to the resarvolr.

TM-1202 (Oct-78) Litho in U.S.A.

D—Poppel
[ Pressure Free Ol

- Trapped Oll
Fig. 4-Cross-Section of Posi-Torg Ground Spaed Spool

To decrease the ground speed, the spool is pulled
out. Oil from the pump is directed through the rear port
of the valve and enters the head end of the selective
ground speed control cylinder. This extends the piston,
thus decreasing the ground fravel speed.

Pressure of thisoil forces the lock-out plunger in the
valve section forward 1o move the lock-out poppet from
its seat. allowing the pressure-free oil in the opposite
end of the selective ground speed cylinder 1o be re-
leased and returned 1o the reservoir.

Due to the melering of the pressure oil by orificies in
the selective ground speed control cylinder, the excess
pressure oil is bypassed through the relief valve and
returned 1o the resarvoir.

Combines - 6620, SideHill 6620, 7720 and 8820



270-20-4 Hydraulic Cylinder

Hydraulic Repair

Hydraulic Lift Reel Control

©

HIg4ra

A—Spool

E—Poppet
C—Plunger

D—Poppet
59 Pressure Free Ol
0 Trapped Oil

Fig. 5-Cross-Saction of Hydraulic Lift Reel or Varialles Speed Fesder House Controd (Sideiill 5620)

When the spool is in neutral postion, pressure-free
cil flows from the pump through the valve and back to
the reservoir.

Trapped oil is held in the real Iift cyvlinders by a
lock-out poppet in the control valve.

The reel lift circuit contgins a special lock-out
plunger fo relieve any pressurized ol leakage and keep
the reel lift cylinder from creeping.

When the spool is moved out, pump flow is diveried
io the reel lift cylinders and the reel is lifted. Excess
pressure oil is bypassed through the relief valve and
returned to the reservoir.

TM-1202 (Oct-78) Litho in U.S.A.

When the spool is out, the pump flow is blocked by
the spool; subsequently the pump flow is pressurized
to the system relief pressure and oil flow is relieved
through the system relief valve.

Pump oil pressure acts on the lock-out plunger and
causes it to move and unseal the nylon poppat. Oil is
then allowed to escape and the reel will lower.

An orifice, located in the outlel port of this part of the
valve, regulates the flow and rate of real lift.

Spool "OUT” travel can be adjusted by the external
adjusting nut to regulate the rate of drop of the reel.

Combines - 6820, SideHill 6620, 7720 and 8820



Hydraulic Operafions and Tests

Hydraulic Valves 270-20-5

HYDROSTATIC DRIVE REEL OR BELT PICKUP FLOW CONTROL VALVE

Fig. &-Flow Contral Valve Knob

The flow controf valve for the hydrostatic drive reel
or belt pickup is used to control the flow of gil to the
motor which in turn controls the speed of the reel.

The valve is a spool-type valve and the rale of flow is
controlfed by a hand wheel on the operator’s platform
console.

Oil comes into the valve through the inlet port and
delivers from 1.4 to 8.5 gpm (5.3 {e 36 Lpm) to the reel
drive motor. The remainder of the flow is returned to

the reservoir.
Ty
)\
4 g Wﬂ Ay

% R /

L~ WZMIR

30478

A—Body E—=Friorlty Port

BE—Relumn To F—Relief Valve
Resarvoir G—Inlet Port

C—Spool I Prassure Ol

D—Filter B8 Pressure Fres Dil

Fig. F-Crozs-Section of Flow Contral Vale
Showing Relief Vatve

TM-1202 (Oet-78) Litho in U.5.A,

HEOE7F

A—Metering Plug

BE—Metering Spool F—0-Ring
C—Backup Washer G—0-Ring
b—0-Ring B Pressure Ol

Fig. B-Cross-Saction of Fow Confral Valve
Showing Metering Spool

Combines - 8820, SideHill 6620, 7720 and 8820



270-20-6 Hydraulic Valves

Hydraulic Operalions and Tests

UNLOADING AUGER SWING
FLOW CONTROL PLUG

Fig. 9-Flow Control Piug

The flow control plug for the unloading auger swing,
controls the flow of oil from the main contrcl valve io
the auger swing control valve.

The flow control plug is installed in the side of the
main control valve and is connected to the swing
control valva by a metal line.

TRAE AT Ak TOL Tt dm A

UNLOADING AUGER SWING
CONTROL VALVE

Eipara A

A~Flow Control Plug
B—Main Control Valve
C—Auger Swing Cylinder

D—Reservoir
E—Control Vaive

Fig. 10-Hydraulic System for Unioading Augar Swing Cylinder

The control valve s a one-spool valve located under
the left-hand side of the operalor's seal,

M bhinae

BEWY Qldaldill AR 7790 and AR30



Hydraulic Operations and Tests Hydraulic Valves 270-20-7

Neutral Position

,_,_\ i,
PN

‘ 5 l"f’/ﬁ .}}tj
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= ) ) . -:_:,__‘...‘ 5m ?f' _.W _,r:‘-{

£

—_

dagdrs
A—Poppet D—Spool
B—Plungar B Pressire Fres O
C—Poppet B Trapped Ol
Fig. T1-Cross-Sedion Unlpading Auger Swing
Contral Valve (Neutral Position)
When the spool (D) is in the neutral position, pres- Trapped oil is betwean tha main control valve and
sure free oil is inside the auger swing valve. Both inlet auger swing valve, and also between the auger swing
and outlet porls are closed, stopping the il flow. cylinder and the auger swing valve.

TM-1202 (Oct-78) Litho in U.S.A. Combines - 6620, SigeHill 6620, 7720 and 8820



270-20-8 Hydraulic Valves Hydraulic Operafions and Tesis

UNLOADING AUGER SWING
CONTROL VALVE—Continued

023 i
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Unioading Position
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‘]:.

---------

£/

®
HED4ND
A—Poppel D—Spool
E—Plunger I Preasure Ol
C—Foppet I Pressure Free Oil
Fig. 12-Cross Section Uinksading Augaer Swing Control valve
(Linlnading Pogition)

When the control lever is raised, the spool (D) inside swing valve, to the auger swing cylinder to awing the
the auger swing valve moves allowing pressure oil to unicading auger out
fow from the main control valve through the auger

TM-1202 (Oct-78) Lithe in U.8.A. Combines - 6620, SideHilf 6620, 7720 and 8820



Hydraulic Operations and Tesis Hydraulic Valves 270-20-9

Transport Position

, R
HEgeR] 0
A—Poppet D—Spool
B—Plunger 0 Pressure Ol
C—Poppet U Pressure Free OH

Fig 13-Cross-Section Unfoading Auger Swing Control Valve
(Transpedt Position)

When the contrel lever s lowered, the spool (D) the auger swing cylinder and return the unloading
inside the auger swing valve moves allowing pres- ‘auger to the transport position,
sure oil to fiow through the auger swing valve, o

TM-1202 (Ocl-78} Litho in LLSA, Combines - 6620, SideHill 6620, 7720 and 8820
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Hydraulic Operations and Tests

Hydraulic Cylinder 270-25-1

HEADER LIFT CYLINDERS AND REEL
LIFT SLAVE CYLINDER

Fig. 1-Lift Cyfinder for Cuting Platform

Two single-acting hydraulic cylinders are used to
raise and lower the header,

These are non-removable head type cylinders in
which the head is welded to the barrel, efiminating ona
O-ring and the need o service the head by itself.

TM-1202 (Oct-78} Lithe in U.S.A.

Group 25
HYDRAULIC CYLINDERS

HYDRAULIC REEL LIFT CYLINDERS

Fig. 2-Master Cyiinder

The master cylinder used for the hydraulic lift reel is
mounted on the right-hand side of the cutting platiorm
and lifts the right-hand end of the reel.

The master cylinder, which is a double-acting cylin-
der, also supplies oil to the slave cylinder which raises
the left-nand end of the reel.

Qil flows from the control valve to the master cylin-
der. As the master cylinder raises, oil is forced from the
tad end of the master cylinder to the slave cylinder.

If the reel is not parallel to the cutterbar, it is neces-
sary to rephase the master and slave cylinders. This is
accomplished by raising or lowering the reel as far as
possible.

When this is done, the two orifices in the master
cylinder aliow oil to pass between the piston and the
barrel of the master cylinder allowing the siroke of each
cylinder lo become equal. The reel will then be paraliel
to the cutterbar,

NOTE: For service of the hydraulic liff reel siave
cylinder, see Cutting Flatform Lift Cylinders, page 70-
20-1.

Combines - 6620, SideHill 6620, 7720 and 8820



270-25-2 Hydraulic Cylinder Hydraulic Operalions and Tesls

HYDRAULIC REEL LIFT CYLINDERS—Continued

Fo I i i i i

'l
- o T A g::s::;—sr#§§géﬁfkﬁ

Hi048g

A—Slave Cylinder C—Master Cylinder
B—Bleed Screw D=0l From Vaive

Fig. 3-Schemalic Mustration of OF Flow for Hydraulle Lift Reel

TM-1202 (Dct-78) Litho in ULS.A. Combines - 6620, SideHill 6620, 7720 and 8820



Hydraulic Operalions and Tesls

Hydraulic Cylinder 270-25-3

UNLOADING AUGER SWING CYLINDER

bt e

Fig. 4-Auger Swing Cylindar

A two-way action cylinder is used to hydraulically
swing the unloading auger from transport to operating
pasition or vice-versa.

TM-1202 -78) Litho in US A
fpae

VARIABLE SPEED FEEDER
HOUSE CONTROL CYLINDER
(SideHill 6620 Only)

Flg. §-Feader House Controd Cylinder

The two-way action cylinder used with the variable
speed feeder house permits varying the speed for
various crop conditions.

Combines - 6620, SideHif 6620, 7720 and 8820
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TM-1202 (Oct-78) Litho in U5 A, Combines - 6620, SideHill 6620, 7720 and 8820



Hydraulic Operations and Tests Hydraulic Motors 270-30-1

Group 30
HYDRAULIC MOTORS

HYDROSTATIC DRIVE REEL MOTOR HYDROSTATIC DRIVE
BELT PICKUP MOTOR

By R
LT~

Fig. 1-Reel Drive Molor-Platforms

The hydrostatic drive motor which contrels the
spead of the reel, is a rotor-type internal gear motor,
The amount of oil delivered to the motor from the
control valve regulates the speed of the motor.

FRATHRRT]
Fig. 2-Belt Pickup Drive Mofar
The belt pickup drive motor is a rolor-type internal

gear motor. The speed of the pickup can be varied
from the cab with this motor.

TM-1202 (Oct-78) Litho in U.S.A. Combines - 8620, SideHilf 6620, 7720 and 8820
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TM-1202 (Oct-78) Litho in U.S.A. Combines - 6620, SideHif 6620, 7720 and 8820



Hydraulic Operations and Tests Accumulator 270-35-1

Group 35
ACCUMULATOR

GENERAL INFORMATION

Fig. 1-{3.8 L) 1 Gaton Accumulalor Tlustratad

The combine may be equipped with a (1.9 L) 1/2
gallon ora (3.8 L} 1 gallon accumulator. The (1.9L) 1/2
gallon accumulator is used with flex platforms and
row-crop heads equipped with header height control,
The (3.8 L) 1 gallon accumulator is used with flex
platforms and row-crop heads without header height
control and rigid platforms.

The accumulator system must be locked out when
used with corn heads.

The accumulator system is connected in parallel to
the header lift system between the lift cylinders and the
main control valve. This system provides a means for
suspending the header over uneven ground by com-
pressing nitrogen gas in a bladder in the accumulator
tank.

Refer to Section 270, Group 01 for hydraulic flow
diagrams for the header lift - accumulator circuit.

TM-1202 (Sep-86) Litho in U.S.A.

Hiddog

HERE0a
A—Tank D—Button
B-—Bladder E=0il Part
C—Gas Valve

Fig. 2-Cross Section of (1.9 L) 1/2 Galon Tank

The accumulator tank (A) (Fig. 2} contains an inter-
nal bHadder (B) that separates nitrogen gas (which is
compressible)} from hydraulic oil, (which is not com-
pressible). A charge of pressurized nitrogen gas is
added at the factory to one side of the bladder through
gas valve (C). This expands the bladder and forces
hydraulic oil within the accumulator out oil port (E).

If the pressure of the oil is less than the pressure of
the gas, the bladder will expand until butten (D) closes
off il port (E). If the pressure of the oil is greater than
that of the gas, oil will flow in, compress the bladder,
and raise the pressure of the gas,

Qil flow, either in or out, will continue until the
pressuras of the gas and oil are equal or the bladder
button closes the oil port.

Combines - 6620, SideHill 6620, 7720 and 8820



270-35-2 Accumulator

Hydraulic Operations and Tests

PRECAUTIONS FOR ACCUMULATORS

1. Observe the following precautions when warking
on pneumatic accumulators. The correct procedures for
service are given in detail Saction 70 Group 30.

CAUTION: NEVER FILL AN ACCUMULATOR
WITH OXYGEN An explosion could result if ofl
and oxygen mix under pressure.

2. Never fill an accumulator with air. Yhen air is com-
pressed, water vapor in the air condenses and can
cause rust. This in tum may damage seals and ruin the
accumulator. Also, once air leaks into the oil, the oil
becomes oxidized and breaks down.

3. Always fill an accumulator with dry nitrogen. This
pasis free of both water vapor and oxygen; this makes it
harmless to parts and safe to use.

4. Never charge an accumulator to a pressure more
then that recommencded by the manufacturer.

5. Always use the JTOS711 pressure regulator on a
nitrogen cylinder.

6. Before removing an accumulator from a hydraulic
system, release all hydraulic pressure.

7. When you remove an accumulator, make sure
that dirt and abrasive material do not enter any of the
openings.

TM-1202 {Sep-86) Litho in U.S.A.

CHECKING PRECHARGED
ACCUMULATOR ON THE MACHINE

If you suspect external gas leaks, apply soapy water
to the gas valve and seams on the tank at the "gas”
end. if bubbles form, there is a leak.

If you suspect internal leaks, check for foaming oil in
the system reservoir and/or no action of the accumula-
tor. These signs usually mean a faulty bladder inside the
accumulator,

If the accumulator appears to ba in good condition but
is still slow or inactive, precharge it as necessary.

Combines - 6620, SideHill 6620, 7720 and 8820
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Group 00
SPECIFICATIONS AND SPECIAL TOOLS
SPECIFICATIONS
Air Conditioning System
Evacuating System {sea level) . ... .. .. i e 292295 0. {1 bar) vacuum
e B CREMEIINS i i s s i i 4 i R R L 70 oz, (2 kg) Refrigerant-12
Compressor
Ofl charge (new orrebuilt) ... ... .. ... ... ... . i, 11 fluid oz, (312 mL) Frigidaire 525 oil
PUHeY DIMBIBE: o . i s o s w5 e s CApprox, 5-5/8 in, (142.8 mm)
DISChange PrESBUNE . . o v s v s vnai o faoe a0 s o fas 1?5 300 psr {12 20 bar) (12.24-20.40 kg/cm®)
SUCHON PreSSUIE e e 10-30 psi (1-2 bar) {1.02-2.04 kg/cm?)
Compressor Drive Belt
= 1/2 in. (12.7 mm)
B 1= R 1/4 in. (6 mm} deflection, 10 Ib, (44 N) pull
Compressor Clutch Coil
Current draw {at 12 volts) ... .. e not more than 3.2 amps. & 80°F (27°C)
RS taCE .. i e e 3.7 ohms at B0°F {26.7°C)
Condenser
Pressure drop incore. ... oooovvvievnvnenninea.. 23 10 8 psi (138 to 552 mbar) (140 to 563 kg/cm?)
Evaporator
Pressure drop in€oré. .........ccvviieienvenneoe. ... 510 12 psi (345 to 827 mbar) (1352 to .B43 ka/cm?)
Expansion Valve
Superheat setting . e JApprox. BF (14.4°C)

Thermostatic Temparature Contrul Switch Cn!d Settmgs
Ewvaporator refrigarant temperature

Contact points open (lower temp. limit) . ... ... ... ...covoiov. ... 30°F {—1.1°C) = 1°F (—17.2°C)
Contact points close (upper temp. limit) .. ... . a7F (2.78°C) = 1°F (—17.2°C}
Compressor Relief Valve
Valve opens . e e et 440 psi (30 bar) (30.61 kg/cm)
Pressurizer Mnmr anr.‘r Biowars
Maximum current draw (at 12 vOlBB) . .. .. . ... . i 17 amps
T T B00 cfm. (0.27 m¥/s)

Heating System
Hem Specification
Hezater Valve

Flow rate {at S5 psi [345 mbarl) . ... .. . .. e Approx. T gpm (26.5 1/min)
Heating Sy IOm IO T & ot e i e it e e i e ma it e ek ek eis s s e s o ook GOMY {133 1/iN}

TM-1202 (Sep-86) Litho in US.A. Combines - 6620, SideHill 6620, 7720 and 8820
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Hose and Tubing Flare Connection Torgues

Adumirum or
Metal Tube Thread and Steel Tuking®* Copper Tubing* MNominal Torque
Oiside Diameter Fitting Size Torgue Tarque Wranch Span
inches (mm) inches {mm) f-lbs (Mm) (kgm) fi-iba (Mm) (kgm} {inches)
1/4 (6.35) 76 (11.11) 10-35 (14-47) {1.4-4.7) 5-7 (7-9) (.7-.9) 5/8
3/8 (9.53) 5/8 {(15.88) 30-35 {d41-47) {4.1-4.7) 11-13 {15-18) {1.5-1.8) 3/4
172 (12.7) 3/4 {19.05) A0-35 (d1-47) {41-4.7) 11-13 {15-18) {1.5-1.8) 748
5/8 (15.88) 7/8 (22.22) 30-35 (41-47) (4.1-4.7) 18-21 (24-29) (2.4-2.9) 1-1/16
3/4 (19.05) 1-1/16 (26.39) 30-35 (41-47) (4.1-4.7) 23-28 (31-38) (3.1-3.8) 1-1/4

*If a connection is made with sieef to aluminum or copper, use the lower lorque specification.
**|isa sleef lubing torques only when both ends of connection are steel.

Hose and Tubing O-Ring Connection Torques

Metal Tube Thread and
Outside Diametar Fitting Size Torgue
inches (mm) inches (mm) ft-los (Nm) (kgm)
1/4 {6.35) 7/16 {11.11) 10-15 (14-20) (1.4-2}
3/8 (9.53) 5/8 (15.88) 10-15 {(14-20% {1.4-2)
1/2 (12.7) 3/4 {19.08) 24-29 (33-39) (3.3-3.9)
5/8 (15.88) 7/8 {22.22) 26-31 {35-42) (3.5-4.2}
3/4 (19.05) 1-1/16 (26.99) 30-35 (41-47) (4.1-4.7)
CAP SCREW TORQUE CHART fi-ibe (Nm} (kgm) *The types of bolts and cap screws are identified by
head markings as follows:
Thrae Six
Diameter Plain Head" Radial Dashes®  Radial Dashes® Plain Head: regular machine bolls and cap screws.
174 6 (8] (8 10 (14) 0.4 14 (13 (1.9) 3-Dash Head: tempered sieel high-strength bolis

S8 13 (18) (1.8] B (2T) (27 30 (41) (41} and cap screws.

/8 23 (32) (32) 35 (47) {4T) S0 (BB) (6.B) ,

716 35 (47) (47} 55 (75) {750 BO (10B) (108) 6-Dash Head. tempered steel extra high-strength
12 55 (75} (7.5]  Bs (115 (11.5) 20 (163 (183 bolts and cap screws.

g9/16  TH{102) 102} 130 (176} (1T6) 175 {237} {23T)

B/ 106 (142) (142) 170 (230) (23) 240 (325) (42.5) “*Machine boits and cap screws 7/8-inch and larger
a4 185 (244) (24.4) 300 (407) (40.7) 425 (578} (57.6) are somelimes formed hot rather than cold, which
T/ CY160(217) {2170 445 (603} (B0.3) 685 (925) (825) accounts for the lower lorque.

1 *t250 (339) (335 670 (G08) (S0.8) .!DEID {1396} {139.8)

TM-1202 (Apr-81) Litho in U.S.A. Combines - 6620, SideHilf 6620, 7720 and 8820
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Test Equipment

Fig. Z-Special Tes! Equiprnent

TM-1202 (Apr-81) Litho in ULS.A.

SPECIAL TOOLS

*A—D-18018KD Manitold Pressure Gauge Assembly
*B—D-18023KD Refrigerant Can Dispensging Valve
*C—D-18032KD Test Plate
. D-18018KD Air Conditioner Test Equipment Kit. This kit
provides most of the tools needed to test the
air conditioning system. it contains the fol-
lowing items, furnished in & metal storage
box.
D-18019KD Manifold Pressure Gauge
Assembiy (Fig. 1).
D-18020KD Safety Goggles
D-18021KD Ratchet Wrench
D-18022KD Pocket Thermometer
D-18023KD Refrigerant Can Dispensing
Valve (Fig. 1).
D-18024KD Antiblowlock Valve
D-052755T Test Plate

*A—D-18009KD Electronic Leak Detector
‘B—Vacuum Pump

Materials

Refrigerant-12 (Quantily required depends on amount
of system service performed. See
Charging The System.)
525 viscosity compressor oil (See “When Servicing
Compressor.")

*Order from: Service Toolz, Box 314, Owatonna MN,
S5060

Combines - 8620, SideHill 6620, 7720 and 8820
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Test Equipment

HA0196A1

Fig. 3-0-15038 NU Fitting Kit

TM-1202 {Nov-80) Litho in LLS.A.

A—2632
B—2633
C—2634
D—2635
E—2636
F—2837
G—BBRT
H—6888
1 —7432
J —T7436
K—7426
L—7427
M—7439
N—7447
O—7509
P-—7510
Q—T7511

3/4 Tube with 1/4 Tee
Tube Test Plug

378 to 1/4 Tube Adapter
7/8 to 7/16 Adapter
Union Adapter Assembly
Tube Adapter

5/8 to 7/16 Reducer

3/4 to 7/16 Reducer

3/4 to 5/8 Reducer Elbow
1/2 to 7/16 Reducer

1/2 to 7/16 Reducer Elbow
7/16 to 5/8 Adapter

7416 to 5/8 Reducer

Cap {2 used)

7/8 to 7/16 Adapter

T/8 to 7/16 Reducer

3/4 to 7/16 Tee Assembly

D-15038 NU fitting kit is used for flushing and purg-
ing air conditioning components, bench testing com-
ponents and testing the thermal expansion valve,

Order From: Service Tools

F.0. Box 314
Owatonna. MN 55060

Combines - 6620, SideHill 6620, 7720 and B820
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Group 05

AIR CONDITIONING SYSTEM OPERATION AND TESTS

W W AT e R

HOW THE SYSTEM WORKS

A
NERRNRRRRES

H37874
A—Magnetic Clutch | —Heat Transfer From
B—Compressor Refrigerant Gas To
C—Temperalure Outside Air At Condenser
Sensing Bulb J —Condonaor
D—Temperalure K —Receiver-Dryer
Control Switch L —Filtar
E —Sensing Tube M—Sight Glass
F —Expansion Valve M—Sensing Tube
G—Evaporator O—High Presgure
H-—Heal Transfer From Switch (800001 )

Cab Air To Retrigerant
Gas Al Evaporator

Th-1202 (Jan-84) Litho in US.A.

Fig. 1-Schematic of Ar Condiioning System
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P —Iindicator Lamp
{High Pressure)
0 —Low Preseura
Switch (E00001- }
R —High Presswre Liguid
5 —High Pressure Oas
T —Low Pressure Liguid
U —Low Pressure Gas
V —Sensing Bulb Gas
W—Temperalure Sensing
Tube Gas
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A—Pressurizer Motors
and Blower
B—Evaporator-Heater Core

C—Compressor
D—Condensear
E—Receiver-Dryer

K B Unfilterad Air G Bl Filtered Air

G—Air Filter
Filter H=Expansion Valve

F—Regirculating

Dmmm Cooled Al A B Healed Ailr

Fig 2-Air Coriditioning System

THE SYSTEM CYCLE

Refarring to Fig. 2, the compressor (C) draws |ow
pressure refrigerant from the evaporator (B) and com-
presses.it to a high pressure. Increasing the pressure of
the refrigerant causes its bolling point to rise to a tem-
perature higher than that of the outside air.

As the high pressure gas passes through the con-
denser (0}, he=at is removed from the gas and trans-
ferred to the cooler outside air being forced through the
condenser core. This permits the refrigerant gas to cool
sufficiently to condense into a liquid (stil under high
prassurg),

Tha high pressure liguid then passes through the re-
ceiver-dryer (E), where contaminants such as moisture,
acids, or solids are removed by a special filter. The re-
ceiver-dryer also acts as a storage reservoir for refriger-
ant until demanded by the evaporator.

The evaporator is where the actual cooling and
drying of warm, moist cab air takes place, The flow
of refrigerant entering the evaporator Is regulated by

TM-1202 (Jan-84) Litho in U.S.A.

a diaphragm-type valve, called an expansion valve (H).
This valve uses an ornfice to reduce the flow of high
pressure liquid refrigerant into the evaporator, causing
the refrigerant pressure and temperature to drop.
Warm cab air, pulled over the evaporator by the pres-
surizer blowers, gives up its heat to the cooler refriger-
ant, thereby coeling the air and causing the refrigerant to
bail, or vaporize. Because the pressurg in the evapora-
tor is low, the boiling point of the refrigerant is also low.
Moisture (in the air) is collected on the evaporator
core during the cooling process and drained away. With
the cab air cooled and dehumidified, the desired effect
has been produced and the cycle is now complete.
The expansion valve and a thermostatic temperature
control switch (D, Fig. 1) are the two controls used in the
air conditioning system to maintain the proper cooling
balance.
A temperature sensing bulb (C, Fig. 1) is con-
nected 10 the expansion vaive by means of a capillary
tube filed with a low pressure gas. The sensing

Combines - 6620, SideHill 6620, 7720 and 8820
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bulb is clamped to the evaporator outlet pipe and is
well insulated from external heat sources. Too little or
too much refrigeramt passing through the expansion
valve into the evaporator, will limit the cooling effi-
ciency of the system.

If too little refrigerant passes through the expansion
valve, the refrigerant gas will become tog hot, permit-
ting the gas in the sensing bulb to expand enocugh to
open the expansion valve.

If too much liquid refrigerant passes through the
expansion valve, some of the liguid will still be va-
porizing as it leaves the evaporator. This lowers the
temperature at the outlet, which in turn lowers the
temperature of the gas in the sensing bulb and allows
the expansion valve o close.

The thermostatic temperature control switch is a
rotary-type switch that is connected to a temparature
sensing tube (E, Fig. 1) inserted in the evaporator core.
The switch end of the gas-filled sensing tube has a
diaphragm which controls two external contacts wired
to the compressor clutch. When the cab air needs to be
cooled, corresponding 1o the preselected control set-
ting, the compressor will turn on. The comprassor will
continue to function until the selected temperature is
reached.

A superheat shutoff switch on the air conditioning
compressor prevents compressor failures due to loss
of charge or restriction in system. The switch is sensi-
tive to high temperature and low pressure. When the
combination of both conditions occurs, the compressor
is shut off to prevent damage.

DIAGNOSIS AND TESTING

Low High .
Condition Sida —  Side — é‘l'ﬂm
PSI Psi -
Wery Very
LACK OF R-12 Lo e Clear
LOSS OF B-12 Lonw Lovwe Bunbles
Marmal i
AIF 1N SYSTEM {(wort Normal Ggf;;’;'f
drap)
COMPRESS0OR FAILURE High Law Clear
CONDENSER High High uﬁlﬂaﬁm
MALFUNCTION bubbles
Marmal Normal
MOISTURE N SYSTEM {may (may Clear
drop) drog)
AR 1IN SYSTEM High High Bubbles
EXPANSION VALVE (1) : )
OPEN High High Clear
EXPANSION VALVE (2] .
CLOSED Low Low Clear
HIGH SIDE BESTRICTIOMN Low Low Ciear
Mormal Mormal
7-a0 150-270
psi psi
NORMAL (1-2 bae) (1230 bar)
{(1.02-2.04 {12.24-20.40
kg/om?) Hglomd)

———

TM-1202 (Nov-80) Litho in U.S.A.

Suction  Receiver-  Liquid  Discharge  Discharge
Line Drier Line Line Air
Shightly Slightky Slightly Sl:nghtsy Warm

cool Warm Warrm WA
Warm Warm Slightly
2 to hot i to hot cool
Warm Slighthy
to hiot Warrn Warm Warm o
Cool Warm Warm Warm Stightly
cool
Slightly
oot {0 Hat Hat Hat Warrm
Warm
Cool
Conl Warm Wiarrm Hot AEE
el ‘Warm Warm Heat Warm
to hot
Cold —
su:eam_'lg ‘Warm Warrm Hat Shightry
or frosting cool
heawily
Cold —
Swealing .
ar frasting Warm Warm Hut SL!';EEIY
heawily at
valve inlet
Caool ar Caol or Haot 1o
Cool sweating swealing point of Sd"g;}h"
or frosting  or frosting restriction 5
Cool
Cool — (25°-30°F
possible ‘Warm Warm Hot [—4% to —17C])
light swaai below
ambignt)
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PRELIMINARY CHECKS

Before attempting to service a suspected component
malfunction in the air conditioning system, perform the
following preliminary checks:

1. Adjust compressor drive belt to 10 Ibs. (44 N)
tension with 1/4 inch (6.35 mm) deflection.

2. Check compressor clutch engagement.

3. Check the condensor core to see that it is not
partially or completely plugged with dirt or trash. Clean
with compressed air or water when needed.

4. Check evaporator core for plugging.
5. Check air intake filters for plugging.
6. Check blowers for proper operation.

T. Gheck for bubbling of refrigerant (at sight glass)
with engine running, temperature control on maximum
cooling, and biower operating at high speed. If bubbles
continue to appear after a few minutes operation, sys-
tem may be low on Refrigerant-12. See "CHARGING
THE SYSTEM" instructions given on page 290-05-44.

DIAGNOSING MALFUNCTIONS

If the system is still not functioning properly after
making the above preliminary checks, refer to Fig. 1

Poasible

Problem Cause

Compressor Drive Belt Slips
1. Belt not tight enough
2. Compressor “froze-up™

3. Excessive head pressure (overcharge of

refrigerant)
4. Plugged condenser

Qutlet Air Temperature Too Warm
. Lack or loss of R-12
Expansion valve faulty

SR NIAF S

Bulb on expansion valve not:
a. Clean
b. Insulated

©. Contacting evaporator outlet tube

High Compressor Head Pressure

Condenser coil plugged
Overcharge of refrigerant
Air in system

. Temperature control switch faulty
Heater valve not working properly

. Expansion valve inlet screens plugged

and use the following list of symptoms and possible
causes as a guide for diagnosing the problem:

Suggesied
Remedy

Tighten to specification (See Step 1 above)

Repair

Partially discharge system and recheck
pressure as specified

Clean as required

Check for leaks and recharge system
Replace valve

Replace switch

Check valve operation

Clean
Wrap with insulating tape
Clean

Clean screen

Clean as required

Partially discharge system

Check for leaks and recharge system

. Restriction in compressor discharge hose
Restriction in condenser outlet pipe
Restriction in receiver-dryer

Air restriction to condenser core

DNDO RGN

Inspect, and replace hose, if necessary
See Repair

Replace

Clean as required

TM-1202 (Sep-86) Litho in U.S.A.
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Problem Possible Suggested
Cause Remedy

Low Compressor Head Pressure

1. Insufficient refrigerant Add refrigerant

2. Compressor belt slipping Tighten belt to specifications

3. Magnetic clutch slipping Repair

High Suction Pressure

1. Loose compressar belt Tighten belt to specifications

2. Magnetic clutch slipping RAepair

3. Loose expansion valve temper- Clean contact surfaces, and tighten clamp

ature bulo clamp

4. Expansion valve sticking open Replace valve

5. High refrigerant charge Reduce refrigerant charge and recheck pres
sure

6. Air in system Check for leaks and recharge system

Low Suction Pressure

1. Shortage of refrigerant Add refrigerant
2. Restriction in lines or recelver-tryer Flush lines; replace raceiver dryar
3. Air intake filters or screens plugged Clean or replace as reguired
4, Expansion valve temperature bulb Replace valve
charge low or lost
5. Expansion valve plugged with dirt or Flush valve; or replace
COrrosion
E. Expansion valve capillary tube broken Replace valve
7. Moisture freezing in expansion valve Evacuate system; replace receiver-dryer
8. Blower fans inoperative Perform electrical test
Icing of Evaporator
1. Thermostat tube in wrong area of Reposition tube In evaporator core
evaporator core
2. Loose electrical connection Check all electrical connections
3. Plugged air filter Clean or replace filter
4. Blower motor operating too slowly Check electrical system {Section 240)
5. Dirty sensing tube Clean
6. Sensing tube not in evaporator far enough  Insert tube the full depth of core

Compressor Magnetic Clutch Inoperative

1. Open connection Check circuits (Section 240)
2. Open circuit breaker Check circuits (Saction 240)
3. Open field cail in clutch Replace coil
4. Defective temperature switch or fan switch  Replace
5. Biown thermal fuse Deterimine causa of falure; replace fuse
6. High refrigerant prassure See high compressor head pressure above
7. Low refrigerant pressure See low suction pressure above
8. Defective high and/or Replace
low refrigerant pressure
switch

TM-1202 (Jan-84) Litho in U.S.A. Combines - 6620, SideHil 6620, 7720 and 8820
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DIAGNOSING MALFUNCTIONS—Continued

Problem Passible
Cause

Noisy Compressor Magnetic Clutch
1. Defective bearing in pulley.

Compressor Magnetic Clutch Slips
1. Low voltage to clutch
2. Excessive load caused by high head
pressures
3. Warped drive plate

Blower Motors Inoperative
1. Open circuit
2. Defective switch
3. Loose harness connection between
electrical foad center and motor

Blown Thermal Fuse
1. Low freon
2. Restriction in system
3. Improperly located temperature
sensing tube
4. Moisture in system
5. Defective superheat switch

Blower Speed Too Slow Or Erratic
1. Motor shaft binding
2. Loose electrical connection
3. Defective switch

Water Dripping or Leaking From Evaporator

Drain tray outlets clogged

Drain tray outlet packing defective

Drain tube kinked

Drain tube trap plugged or obstructed

Drain tube trap not primed

Expansion valve not wrapped with
insulating tape

Drain hose torn

bt ]

|

TM-1202 (Nov-80) Litho in U.S.A.

Suggested
Remedy

Replace bearing

Check electrical systemn (Section 240)
Determine if problem is mechanical (Section

90) or from overcharge of refrigerant
Repair

Check electrical system (Section 240)
Replace switch
Check electrical system (Section 240)

Check for leaks and add refrigerant
Flush system
Reposition tube in evaporator core

Evacuate and recharge system
Replace

Repair or replace blower
Check electrical system (Section 240)
Replace switch

Clean as required

Replace packing

Straighten or replace

Ciean as required

Prime trap. Loop must be banded
Install tape

Replace

Combines - 6620, SideHilf 6620, 7720 and §820



Operator Station Operation and Tests

Air Conditioning System Operation and Tests 290-05-7

FLOW CHART FOR DIAGNOSTIC CHECKS

MAKE PREL IMINARY CHECKS

set for max. cocling, aRkd blowsr
systel  for 10 min. end interpret

MAKE OQPERAT IOMAL TEST

[Install test gauges. Uperste engine at 1900 rpa,
speed turped to HIGH. Operete

temp. control

gauge readings.)

CHECK AIR FLOW

{Zee "Freliminary Chscks')

[

I
AR FLOW
L
T

H
ATR FLOW
NORMAL

ICE BLOCKING

EVNAPORATOR
(See "Disgrosirg ¥elfunctions")

CHEC® AIR OUTLET TEMPERATURE

I

AR OUTLET
TEMP, TOOD HIGH

j - |

AR OUTLET
TEMP. NORMAL
[Byaten oyeles satis-
tactorily. Suction and

Gischerge pressures

BUBBLES IN
S1GHT GLASS

{S8ee "Preliminary Checke")

I SI1GHT

BEDLY .

WD BUBELES

[Syatem may ba fully
Chack temp, of hosss &mt

Luithm limita. )
GLASS

cherged or

compregsdor, Diecharge hoge Should
be warm, and suctiom hose  should

FURTHER TESTING
WOT MECESSARY

be pold. If not, it mey be naces-
sary to rechargs system, )

[ ]

[ I

HEAD HEAD SUCT ION SULT |ON
FRESSURE PRESSURE FRESSURE FRESSURE
L0 H1GH Lo HI1GH

CORRECT THE PROBLEM
[Bee "Disgnosing Mslfunctions")

R I9sog

L
| MAKE GPERATIONAL TEST |

RraE08

Fig. 3-Diagriosis Flow Chart
OPERATIONAL TEST

Use the operational temperature-pressure chart as a
guide in making the operational test. Compare tests
results with the average values given in the chart. See
page 290-00-4 for testing equipment.

1. Connect the test gauges as instructed in SYSTEM
SERVICE, page 290-05-39.

2. Start engine, run at 1200 rpm with blower speed
on high, and temperature control set for maximum cool-
ing. Run system for 5-10 minutes before making tests.

3. Insert a thermometer next to one of the center
air outlets and record the air temperature.

TM-1202 (Sep-86) Litho in U.S.A.,

4. Observe and record pressure gauge readings.

5. Evaluate all temperature and pressure readings
based upon the humidity of the outside air. Air that is
humid when being cooled, will increase the load on the
evaporator and cause higher head pressures than when
cooling relatively dry air. Discharge pressure readings
below 150 psi (10 bar) {10.20 kg/cm?) and above 325 psi
(22 bar) (22.44 kg/cm?) should be investigated. Suction
pressure readings below 5 psi (0.3 bar) (0.3 kg/cm?) and
above 45 psi (3 bar) (3 kg/cm?) should be investigated.
Normal test readings are given in the chart on the follow-

ing page.
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OPERATIONAL TESTS—Continued
OPERATIONAL TEMPERATURE-PRESSURE CHART

Outside Air Temp, —

Comprassor Discharge

Pressure —

BO-110°F {26.7-43°C)

175-300 psi {12-21 bar)

(12.24-20.40 kg/om®)

Compressor Suction

Pressure —

Ajr Dutlet Temp. —

PRESSURE-TEMPERATURE RELATIOMNSHIP

Temperature
“F oo
—21.7 =299
g —178
10 —122
20 —67
3] —11
40 4.4
a0 10.0
B5 128
60 15.6
65 18.3
T0 21.1
75 23.9
80 267
a5 204
a0 322
95 350
100 3re
105 406
110 43.0
115 458
120 49.0
125 58
130 540
140 60.0

10-30 psi (1-2 bar)

{1-2 kg/cmr)

REFRIGERANT-12

Bsi

0

9
15
21
24
37
47
52
58
B4
70
77
B84
a2
100
108
17
126
136
147
157
169
179
205

TM-1202 (Nov-80) Litho in U.S.A.

55-85°F {13-30°C)

Pressure
bar kg/emz
0 0
0.8 0.8
1.0 1.0
1.4 1.5
2.0 20
2.6 2.8
3.2 3.3
3.6 3.7
4.0 4.1
4.4 4.5
4.8 4.9
5.3 5.4
58 59
6.3 6.5
6.9 7.0
75 76
8.1 g.2
B.Y 89
9.4 96
10.1 10.3
10.8 11.0
1.7 11.8
124 12.6
14.1 14.4

ELECTRICAL TESTING
Wiring Diagrams

Refer o Section 240 for wiring diagrams on the air
conditioning system,

Component Check

When an electrically operated component In the
system fails to function, make the following preliminary
chechks:

1. Determine If adequate voltage is being supplied
to the air conditioning system,

2. Visuatly check for a loosae connection or a broken
wire.

If, after making the preliminary checks, the source of
trouble has not been found, test the system for an open
circuit within each component,

General Information

The low refrigerant charge protector system consists
of the superheat switch, located in the rear of the
compressor, This switch is sensitive to high tempera-
ture and low pressure. It will shut off the compressor
when the refrigerant charge is low or is completely lost.
The superheat shut-off switch is wired to the thermal
fuse.

The thermal fusea, located near the rear of the com-
pressor, is basically a temperature sensitive fuse link
between the air conditioning system and the compras-
sor clutch ool

During normal operalion of the air conditioning sys-
tem, current flows through the control switch and
through the thermal fuse to the clutch coil to actuate
the compressor. When a partial or total loss of refrig-
erant in the system causes the superheat shut-off
switch to sense low system pressure and a high suc-
tion gas temperature, the switch contacts will close,
When the contacts close. current flows fo the thermal
fuse, causing it to "blow”, thus opening the circuit to
the compresssor clutch coil. The compressor then
stops working and compressor damage, due 1o refrig-
erant loss is prevented, The cause of the refrigerant
loss must be corrected and fhe system charged, befare
the thermal fuse is replaced.

Combines - 8620, SideMill 6620, 7720 and 8820
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Testing

When an electrical component in the system fails to
function, first make these checks:

Electric Clutch

R 27036N

BRI

D—Resistance-

Type Heater
E—Fuse Piug

A—Thermal Fuse
B—Superheat Switch
C—Control Switch

Fig. 4-Electric Clutch Wiring

Low voltage at the electric clutch (typically 3 to 4
volts) may be due to incorrectly wired thermal limiter
fuse plug. Recommended minimum voltage at the clutch
is 10 volts.

Refer to the schematic (Fig. 4) and check to be certain
the components are correctly wired,

“AT, "B, and "C" are the designations on the con-
nector that goes on the thermal fuse. "S"”, "B", and "C"'
are the designations on the thermal fuse (opposite side
of connector).

The black wire is inserted into the A" slot, the green
wire in the "C" slot, and the red wire in the “B” slot in
the connector. Letter designations on the connector and
thermal fuse must match as follows: “A" to 'S", "B to
“B", and “C” to "C".

TM-1202 (Jan-84) Litho in U.S.A.

Superheat Shutoff Switch ( -600000)

If, after checking the electric clutch wiring, the source
of the trouble has not been found, test for a defective
superheat shutoff switch as follows:

H3Q&EP8 '

Fig. 5-Superhealt Shutoff Swilch

If the D-18030-KD thermal limiter tester is available,
perform the tests as described in the instruction sheet
furnished with the tester.

If a tester is not available, use the following proce-
dure;

1. Disconnect the wiring lead from the superheat
shutoff switch (A, Fig. 5).

2. Connect one lead of a test light on the superheat
shutoff switch terminal, and the other lead to a power

supply.

If the bulb lights the superheat shutoff switch is de-
fective.

Combines - B620, SideHilf 6620, 7720 and 83820
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Thermal Fuse { -600000)

""-._‘____-_r ]

R 27T036N
L rga ]
A—Thermal Fuse
B—Superheat Shutofl Switch
C—Alr Conditioning Switch

B—Resistance-type
Heater
E—Fuse Link

Fig. &-Thermal Fuse
1. Disconnect the wiring harness from the thermal
fuse (A, Fig. 6).

2 Install a continuity tester between terminals
marked "B and “C" on thermal fuse (Fig. 6).

If testar shows continuity, the thermal fuse is good. If
no continuity, the fuse is blown and must be replaced.

Th-1202 {Jan-B4} Litho in US54,

High and Low Refrigerant Pressure
Switches (600001- )

The air conditioning system s protected by high and
low pressure switches. The high pressure switch pro-
tects the systemn when the discharge pressure is too
high and the compressor when the discharge pressure
is too low.

The high pressure switch (located near the outlet of
the compressar) Is a normally closed switch. If system
prassure gets too high for safe operation [2310-2517
kPa) (335-365 psi), the switch will open, disengage the
compressor clutch and activate a warning lamp in the
cab.

The low pressure switch (located near the inlet of the
expansion valve under the cab roof} is a normally closed
switch when installed in a charged system. If system
pressure is too low for safe operation {29-35 psi at the
switch), the switch will open and disengage the com-
pressor clutch. The low pressure switch does not acti-
vate the warning lamp.

Combines - 66820, SideHill 8620, 7720 and 8820
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Fasaia
A—0O-Ring Seal | —Dust Covar @ —Mainshaft Rear Bearing
B—Piaten J —Hub and Drive R —0il Pick-Up Tube
C~Drive Ball Plate Assembly & —Suction Reed
D—Ball Shoe K —Pullay T —Raar Discharge Yalve Plata
E—Sucton Aeed L —Clutch Cuil U —Rear Head
F—Fromt Discherge M—Front Head ¥ —Relied Valve
Yalve Plate N —Mainahaft Front Beating W-—0il Pump
G=—Shaft Seal O=—~Mainshatt Thruet Bearing X =Suparheai Switch
H—Pulley Bearing P —Swash Plate ¥ —Pistor Ring

Fig. F-Cross-Section of Deico (Frigidaire] Compressor

The compressor is a horizontal, 6-cylinder (3-pis-
tons), double-acting type (Fig. 7}, and is belt-driven from
the engine crankshaft.

Pistons (B) are mounted axially around the compres-
sor shaft and driven by a swash plate (P).

Reed-type suction and discharge valves are mounted
in valve plates (S and T) between the cylinder assembly
and the head at each end of the compressor. The heads
are connected by gas-tight passage ways which direct
refrigerant gas to a common outlet.

TM-1202 (Sep-86) Litho in U.S.A.

An oil pump (W) mounted at the rear of the compres-
sor picks up oil from the bottom of the compressor oil
sump and pumps the ol to the internal warking parts of
the compressor,

Operation of the compressor is controlled by the tem-
perature control switch, which electrically controls the
magnetic clutch {J) on the compressor.

The compressor is fitted with a high pressure relief
valve (V) which opens whenever the compressor dis-
charge pressure exceeds 440 psi (30 bar) (30 kg/em?).

Comhines - 8620, SideHill 6620, 7720 and 8820
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RECEIVER-DRYER

E 221268

i [
A—Iimlet From D—0Outiet To
Condanser Expansion Yaive
8-—Dasiccant E—Fick-Up Tube
C—Sight-Glasa F—Filtar Pad
Fig. 8-Cross-Section of Receiver-Dryer

The receiver-dryer (Fig. 8), mounted in the rear of the
engine compartment, has a two-fold function. First, it
receives the high pressure liquid refrigerant from the
condenser and stores the liguid until needed by the
evaporator. Second, the unit removes harmful moisture
(and acids), and filters out salid contaminants.

Solid contaminants are filtered by the strainer-fiter
pads (F), while moisture and acids are removed by the
desiccant material {B) filling the chamber between the
filter pads.

The sight glass (C) is incorporated into the receiver-
dryer unit, and shouid be used for checking refrigerant
operation.

TM-1202 {Sep-86) Litho in U.S.A.

REGULATORY CONTROLS
EXPANSION VALVE

B 31784

Lk ]
A—Sensing Bulb E —Orifice
B—Extemal Equalizer Line F —=Valve Seat
C—Diaphragm G—3Spring
D—=Scraen {(Early Combinas) H—Valve Outlet
Fig. §-Expansion Vala

Liquid refrigerant under high pressure is piped to the
expansion valve (Fig. 9} from the receiver-dryer.

The function of the expansion valve is to regulate the
amount of liquid refrigerant entering the evaporator
(now under low pressure), depending upon the desired
inside temperature. Sensing action which regulates
valve action takes place in the temperature sensing bulb
{(A).

The expansion valve has an external equalizer line (B)
which allows pressure at the valve outiet {H, or evapora-
tor inlet) to be transmitted to the evaporator side of the

diaphragm.

Combines - 6620, SideHil 6620, 7720 and 8820
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TEMPERATURE CONTROL SWITCH

A—Temperature Control Switch B—=Sensing Tube

Fig. 10-Temperature Control Switch

The purpose of the temperature control switch (A,
Fig. 10} is to regulate the temperature of the refrigerant
in the evaporator corresponding to the control knob
sefting selected by the operator,

The switch consists of a set of contact points which
receives ts power from the pressurizer moftor switch.
The current flows from the temperature switch 1o the
comprassor clutch,

The contact points in the temperature switch are
controlled by a gas-filled temperature sensing tube (B)
having a2 spring bellows or diaphragm on one end
making contact with the point operating mechanism,
The other end of the sensing tube is inserted into the
core of the evaporatar,

When the control knob is turned on (clockwise), the
contact points close, thereby activating the compres-
sor, However, the compressor will not operate unless
the pressurizer motors are turned on. As the tempera-
ture in the evaporator reaches its specified lower [imit,
the contact points are allowed to open, which in turn
shuts off the compressor. The compressor will remain
off until the temperature in the evaporator reaches its
specified upper limit. When that limit is reached, the
contact points close and the compressor starts opera-
tion. In this manner, the compressor turns off and on
automatically to satisty the demands of the evaporator.

Turning the confrol knob all the way to the left
{counterclockwise) manually opens the contact points
in the switch housing, stopping compressor operation.

TM-1202 (Nov-80) Litho in US.A.

COMPRESSOR RELIEF VALVE

5]
c
o 7
B A
R 286308
A—Valve Seat C—S5pring Seat
B—Spring D—Valve Housing

Fig. 11-Compressor Raliel Vale

The compressor relief valve (Fig, 11) is a pressure
regulating contral. if the system discharge pressure
exceeds 440 psi (30 bar) (30.61 kg/cm®), the valve (A)
will open automatically against spring (B} pressure and
stay open until the pressure recedes. The valve will
then close automatically,

If the relief valve opens, a loud popping noise will be
heard. In addition, some oil may be ejected through the
valve. Correct any condition that would cause this
valve to open.

Combines - 66820, SideHill 6620, 7720 and 8820
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STEP-BY-STEP CHARTS

When diagnosing any air conditioning problem,
there are three checks that MUST be performed:

Preliminary Checks

Any of the minor problems checked here can pro-
duce an incorrect pressure temperature relationship of
the refrigerant entering the evaporator, with the ex-
ception of engine coolant flowing through the heater
core. Decreasing the air flow through the condenser
increases the system pressure. Decreasing the air flow
through the evaporator does not allow the operators
compartment to get cooled to a comfortable tempera-
ture. Always make the Preliminary Checks before any
operational checks or testing of the system.

Electrical Operational Checks

An operational check of the electrical system before
actual testing assures the following:

1, Gompressor clutch is engaging to circulate re-
frigerant through the system.

2. Blower motor is circulating air across the evapo-
rator for cooling.

Make these operational checks after the Preliminary
Checks, but before pressure checks and system
checks.

System Pressure Checks

A system operational pressure check of the low and
high sides assures that the correct refrigerant pressure
ig maintained when it enters the condenser and leaves
the evaporator for a specific ambient temperature.
Make this check after performing the two checks
above, and before starting the test sequences which
follow,

TM-1202 (Sep-86) Litho in U.S.A.

Additional Information
Mositure In System

During the development of the air conditioning
diagnostic procedure, it was determined that moisture
does not freeze out at the expansion valve. Depending
upon the ambient temperature and flow through the
evaporator, moisture freezes near the inlet or outlet of
the evaporator. There seems to be no consistent
method of indicating moisture in the system. Therefore,
if all checks are "MORMAL” and the operator com-
plained of “lack of cooling” below BO°F (27°C) there is
moisture in the system. Above 80°F (27°C) moisture
will not freeze in the system because the temperature
of the refrigerant coming out of the expansion valve will
be above 32°F (0°C), the freezing point of water.

Restriction In System

When feeling refrigerant lines or components for
restriction, always check for a temperature change in
the direction of normal refrigerant flow to correctly
sense temperature changes.
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Safety Precautions

Refrigerant-12 by itself is harmless and nonpoison-
ous; however, special precautions should be taken
when servicing any refrigerant air conditioning system
or handling refrigerant containers.

1. Do not expose eyes or skin or liquid refrigerant.
Always wear safety goggles when opening refrigerant
lings. Liquid Refrigerant-12 has a boiling temperature of
approximately —21°F (—29.5°C) at sea level; therefore,
serious injury could result if liquid refrigerant contacts
the eyes or skin. If Refrigerant-12 strikes the eye, call a
doctor IMMEDIATELY and:

Do not rub the eye. Splash cold water on the eye to
gradually raise the temperature of the contacted area.

Obtain treatment from a physician as soon as possi-
ble.

If the liquid refrigerant comes in contact with the skin,
treat the injury as though it were frozen or frostbitten.

2. Do not discharge refrigerant into an area where
there is exposed flame. Heavy concentrations of refrig-
erant-12 contacting an open flame will produce a poi-
sonous gas.

3. Do not weld or steam clean near or on an air
conditioning system. Excessive pressure could be built-
up within the system.

4. Do not subject containers of Refrigerant-12 to
temperatures above 125°F (51.8°C). Also, during the
charging process, water for heating the refrigerant con-
tainers should not exceed 125°F (51.8°C). Higher tem-
peratures will cause excessive container pressures,

5. All charging and leak testing should be performed
in a well-ventilated area.

6. Before loosening a refrigerant fitting, cover the
connection with a cloth,

7. When charging system with engine running, be
sure high pressure gauge valve is CLOSED.

B. Observe and stay clear of rotating parts.

TM-1202 {Sep-86) Litho in U.S.A.

How To Use Step-By-Step Charts
These charts are usually divided into three sections:

STEP SEQUENCE RESULT
Always start at the first step and go through the com-
plete sequence from left to right. Each sequence ends
with a result and tells you the next step. Work through
the appropriate steps as directed until the malfunction
has been corrected. After repair, repeat the total diag-
nosing sequence to be sure the problem has been cor-

rected.

Throughout the diagnosing sequence, reference is
made to the following short procedures which are locat-
ed after step 56 of the diagnosing sequence. As you
become more familiar with these procedures, frequent
reviewing will not be necessary.

Page
Discharging the System. . ................. 10-40
Flushing the System . ........covvoviiivas 10-40
Adding Refrigerant Qil to the System . ....... 10-42
Purging the System . ... ...oooveiivivin s 10-43
Evacuating the System . .................. 10-43
Charging the System . .. .................. 10-44
Leak Testing the System ................. 10-45

ABEREVIATIONS USED IN CHARTS

TEV  —Thermal Expansion Valve
TEMP —Temperature

.2 —Degrees Fahrenheit

°C —Degrees Celsius

R-12 —Refrigerant—12

RPM  —Revolutions Per Minute

PS5l —Pounds Per Square Inch
SPEC —Specification

RH —Right Hand

LH —Left Hand

M-BAR —Milli-bar

MM —Millimeter

Mi —Millihiters

0z —QOunce

MM —Minimum

MAX  —Maximum
SHSS —Super Heat Shut-off Switch
Hg —Mercury

Combines - 6620, SideHill 6620, 7720 and 8820
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Step

Reasult

® PRELIMINARY CHECKS: Check the following areas and cor-

rect any abnormal conditions before performing electrical
operational checks at Step 2.

a) Compressor drive belt tension. NOTE: To tighten, pry only
on mounting bracket.

b) Side screens clean and free of trash.

¢) Condenser and radiator clean and free of trash.

d) Fresh air filter clean. NOTE: If filter requires fraquent
cleaning, clean entire inner roof area.

e) Recirculating air filter clean. NOTE: Thisfilter is justtothe
rear of the accessory switch control panel and reguires re-
moval of two screws.

f) Be sure the heater control and wiper switches are off.

GO 'Ia
STEP

@ ELECTRICAL SYSTEM - To determine whether there is an

electrical or air-conditioning system problem, perform the
following checks with the engine off.

a) Temperature control and blower switch “OFF.”
b) Key switch “ON" and engine “OFF."
¢} Turn blower switch to low.

d) Key switch “OFF." Leave blower switch on low.

e} Temporarily install a jumper wire in place of high pressure
switch located near compressor. Jumper wire goes be-
tween two orange wires,

f) Key switch “ON"” and engine "OFF."

g) Listen for compressor clutch engagement (click at com-
pressor) as you turn temperature control switch on (To
"MAX." cooling) and then off.

——— — — — — — —— — — e — S e a— S — —

h) Key switch “OFF.”

i} Remove fresh air filter or raise roof to temporarily install a
jumper wire in place of the low pressure switch.

j) Key switch “ON" and engine "OFF "

k) Listen for compressor clutch engagement (click at com-
pressor) as you turn temperature control switch on (To
"MAX.” cooling) and then off.

GO TO
SECTION 240
ELECTRICAL

OPERATION

NOTE: On combines

{ -8000000) complete this
step without using jJumper wires.
it clutch engages then go to 9 if
clutch does not engage then refer
to section 240 - Electircal Opera-
tion

Blower does
not waork

Compresor

does GOT
engage STEP
Hi pressure GOT
lamp comes on STEP
Compressor

does not GOT
engage STEP
Compressor

does GOT
engage STEP

TS

TM-1202 (Jan-84) Litha in LLS.A.
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Step Resulft
@ CLEAN COMNECTIONS Compressor does
. engage but
a) Key swltgh off . . . system does
b) Remove jumper wires on high and/or low pressure switch- it oo GO T
es. Clean connectors before assembling. STEP
c) Key switch "ON" and engine “OFF."
d} Listen for compressor clutch engagement (click at com- Compressor
pressor) as you turn temperature control switch to max. does not GO TO
cooling and then off. engage sTer @

CONCLUSION - Problem is'in the electrical system. Refer to
the schematic below for voltage or continuity checks, Clean
connectors at thermostat switch (B} and cab roof harness con-
nector (H).

(G,

D Y
&
b ot
= e | E
A-Blower Switch E-High Pressure Switch
B-Thermostat Switch F-To Compraessor
C-Indicator Lamp G-Circuit Breaker
{Hi Pressure) H-Cab Roof
D-Low Pressure Switch Harness Connector

[Raiy by

TM-1202 (Jan-84) Litho in U.S.A. Combines - 6620, SideHill 6620, 7720 and 8820
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Step

Result

@ ENGINE ON OPERATION CHECKS.

a) Key switch "ON" and engine at 2000 rpm.

b} Blower switch at high and temperature contral at "MAX."
cooling.

c) After 30 seconds observe hi pressure lamp and operation of
COMprassor.

Hi pressure lamp
off and compres-

sor clutch still GO TO
engaged STEP

lamp on STEP

Hi pressure GO -3

Hi pressure lamp
off and compres-

sor clutch dis- GO T
engaged STEP&
@ HI-PRESSURE LAMP IS ON: Discharge
. is
a) Shut-off engine. pressure
b) Turn key switch “OFF." i:?bkpﬂ (350 psi) GO TO
¢} Install pressure gauge manifold (see Step 9). e STEF@

d) Temporarily install a jumper wire in place of the Hi-pres-
sure switch.

e) Repeat Step 5 and observe compressordischarge pressure
immediately aftar starting engine and engaging the com-
pressor.

fy If discharge pressure is 2413 kPa (350 psi) or above, then
stop engine.

NOTE: Reconnect Hi-pressure switch after testing or repair.

Discharge pres-
sure is helow GO T
2413 kPa (350 psi) STEFé

Hi pressure lamp
on and discharge
pressure is be-

low 2413 kPa GO TO
(350 psi) STEP

@ COMPRESSOR CLUTCH DISENGAGED:

a} Shut-off engine,

b) Turn key switch "OFF."

¢} Remove fresh air filter to temporarily install a jumper wire in
place of the Lo-pressure switch. Install fresh air filter.

d) Install pressure gauge manifold (see Step 9).

e} Repeat Step 5 and observe compressor discharge pressure
after starting engine and engaging the compressor.

Discharge pres-
sure is above GOT
200 kPa (29 psi) STE

Discharge
pressure is

200 kPa (29 psi) GO TO
or below STEF'o

Compressor clutch
disengages and
discharge pres-

sure is above GOT
241 kPa (35 psi) 575?6

Rt iy ]
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Step Result
ENGINE ON OPERATION CHECKS: Checks are GO TO
t I
a) Key switch “ON.” it sTer@
b) Engine at 2000 rpm.
c) Blower at high.
d) Temperature control switch at “MAX." Checks are
&) Receiver-drier sight glass should be free of bubbles. normal but
f) Compressor suction tube should be cool or cold. -Hi pressure GOT
g) Air from blower motor air ducts should be cold. lamp comes on STEP
h) Check the ambientairtemperature (inshade}and tempera-
ture at center air duct lowers after 10-15 minutes of contin-
uous operation and compare to the following chart. Checks are
normal but
-Compressor
clutch GOT
AMBIENT MIN. TEMPERATURE disengages RERR
TEMPERATURE DIFFERENCE
Checks are
E!EEL.E}\ﬂJ '?!50 F: :E()Bf: r‘E)r'11E!| t:ljt
BELOW 75 & 90°F 25°F system does not GO
ABOVE 80°F 30°F cool properly STEP
INSTALL TEST EQUIPMENT AS ILLUSTRATED Reconnect hi
. : " . pressure switch GO T
Installgauge manifold high pressure hose (B) to discharge fit- laads and. . . STEP

ting (A). Connect low pressure hose to suction fitting (E) on
compressor. Place a thermometer {C) in shade.

NOTE: Purge air from hoses.

TETD

TM-1202 (Jan-84) Litho in U.S.A.

Combines - 6620, SideHill 6620, 7720 and 8820



Operator Station Operation and Tests Air Conditioning System Operation and Tests 290-05-21

Step Result
1. Compressor off. | 2. Compare gauge readings to chart: Pressure 50T
Connect R-12 can OK STEP
valve to gauge mani- MINIMUM
fold as shown. TEMPERATURE PRESSURE
Can valve closed. e °C PSI BAR
60 15 55 37
65 18 60 40
70 21 65 4.4
75 24 70 4.8
80 27 75 51 Mo GOT
85 29 80 54 pressure STEP
90 32 85 58
95 35 90 6.1
100 38 95 6.5
105 41 100 68
1o 43 105 71
: 115 46 110 75
"OPEN" both Low ACAUTID\H: Close both High and Low
{A) and High (B) side pressure valves after pressure Low GO T
side gauge valves stabilize. pressure STEP
to stabilize pres-
SUres.
1. Check test hoses for missing or 2. Check gauges for G010
damaged schrader valve depressor {A). pressure. Pressure sTer@

No GOT
pressure STEP

Repair and reconnect hoses.

et ]
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Operator Station Operation and Tests

Result

Compressor off, Purgeair
from charging hose.
Open low and high side

Open R-12 can valve, Add
B-12 until pressure stabil-
izes.

valves.

CAUTION: Close mani-
fold valves before starting
compressor. Check all

components, joints and
line connections for R-12
leakage with a |eakage
detector.

NO LEAKS ok

REPAIR*, THEN. . .

*DISCHARGING, EVACUATING
AND CHARGING MAY BE NEC-
ESSARY

@ TEMPERATURE CONTROL SWITCH CHECK:

a) Cab doors closed.
b) Engine at 2000 rpm.
c) Blower switch at high.

CYCLE TIMELESS [GDTO
THAN 30 SECONDS lsTep

5

d) Temp. control switch at “MAX." CYCLE TIME MORE [GO 1O
e) Operate system for 10 minutes. THAN 30 SECONDS TEP@
f) Observe compressor clutch for cycle time.
a) SPEC. below 85°F (28°C).
h) “Minimum” cycle time 30 seconds. HI-PRESSURE LAMP
COMES ON AND
COMPRESSOR
STOPS T
@ CAUSES OR FREQUENT CLUTCH CYCLING ARE: CORRECT CONDI- [BBTS
a) Blower motor inoperative. TION THEN. ... ISTEP

b} Air intake and recirculating filters dirty.
c) Evaporator dirty.

T — — — — — e mm— w— — — ym— e —

d} Temperature control switch capillary tube incorrectly lo-
cated in evaporator.

e} Temperature control switch temperature range set too cold
(NOTE: First attempt D.)

—— o — O w— — S— v—

IF D OR E NEEDS
HEPAIR OR
CORRECTIONS. . .

GOT
TEF‘&

e

HiFaH!

TM-1202 (Jan-84) Litho in U.S.A.
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Operator Station Operation and Tests Air Conditioning System Operation and Tests 290-05-23

Step Resulf
Raise cab roof. Place tube vertical between Cycle time more GO TO
Remove pressurizer 1st and 2nd refrigerant tubes | than 30 seconds STEP
cover. 15" from LH side of

evaporator. Push tube all the
way to bottom.

FROMT

Cycle time less
than 30 seconds S(TESP.E
MNOTE: If tube is vertical,
GO TO 16,
IMPORTANT: Pressurizer
cover must be securad at
. each corner for all checks.
:JG{E.T?‘;E:;Z?E': cab Engine at 2000 rpm. Com-
: : prassor operating. Observe
testing OF-reparr, clutch cycle time.
CLUTGH
@ Move capillary tube at Observe compressor clutch Cycle time more GO TO
2 (51mm) intervals {two cycle time. than 30 seconds EfEF‘ﬂ
moves only) from center
of evaporator toward =g
RH end of evaporator. /} ‘
Cycle time less
PEAT
™ by 27 {51mm) than 30 seconds EEEEE
L= emaF
1 CLUTCH Unabie to
) obtain correct
IMPORTANT: Pressurizer cycle time
cover must be secured at re ;
place switch, GO TO
each corner for all checks, then. . STEP o
RECEIVER-DRIER A CAUTION: Bubbles MNo bubbles GO TO
SIGHT GLASS CHECK: with high oK. .. STEF‘Q
Engine at 2000 rpm. discharge pressure
Com pressor operating. or very slow bubbles
E_hecl-: receiver-drier and a vacuum.
Elght g|355 for bubbles. GO TO 20. Bubbles GO TO
NOTE: If Hi or Lo-pressure - f |\ not OK. . . STEP e
switches are activated com- , e O
pressor may have to be
termporarily "Hot Wired” to U
check the system. ﬁ'lﬁﬁg

B2

TM-1202 (Jan-84) Litho in U.S.A. Combines - 6620, SideHill 6620, 7720 and 8820



290-05-24 Air Conditioning System Operation and Tests

Operator Station Operation and Tests

Sequence

Result

@ Check all com-
ponents, joints
and line connec-
tions for R-12
leakage with a
leakage detec-
tor.

NOTE: Check low and
high sides with engine
off. Repeat check on
high side with compressor
operating. Any damp, dusty
spot indicates an R-12 leak.

No leaks: GO TO 18
Leaks:
Repair.® Then ...

*Discharging, evacuating and
charging may be necessary.

@ Connect R-12 container

to gauge manifold as
shown: Purge air from
charging hose.

FIGH
SIDE
VALVE
“CLOSED

LOW

SIDE

VALVE

LOOSEN
TO PURGE

CAN
UPRIGHT

Compressor operating.
Engine at 2000 rpm. Open
low side valve not o exceed
(276 kPa) (2.76 bar) 40 psi.

Add R-12 until bubbles disap-
pear in receiver-drier sight
glass, then add (460 ml} 16 oz.
more.

SIGHT
GLASS

GO TO STEP 18,
Then. . .

Th-1202 (Jan-84) Litho in U.5.A.

i T

Combines - 8620, SideHil 6620, 7720 and 8820



Operator Station Operation and Tests Air Conditioning System Operation and Tests 290-05-25

Result

Step Sequernce
SYSTEM PRESSURE
@ CHECK Specification Chart
Temp. Suction Digcharge
Compressor s kPa WPa
opere(ing. tngina 1116 770 690-1034
at 2000 rpm. Blower at 16-21  14-103  327-1171
high. Cab doors closed. 22.27 28-138  BO6-1344
Check ambient 27-32 34172 1000-1550
temperature and 33-38  70-207 1102-1791
gauge pressures. 38-43 103-241  1205-2067

NOTE: If Hi of Lo-pressure
switches are activated com-
pressor may have to be temp-
orarily "hot wired" to check the
system.

Suction Discharge

Mormal® Normal® GO TO 40

or High
s Low, High
Temp.  Suction ischarge Normal (Bubbles)
C bar par ¥
or High GO 7O 21
11-16 0.07-0.7 6.9-10.3 _
16-21 0.14-1.03 8.311.7 .
22.27 0.28-1.4  9.0-13.4 High Low GO TO 22
27-32 0.351.8 10.0-156.5 Normal High
33-38 07-21  11.0-17.8 _
38-43 1.0-24 12.0-20.7 or High GO TO 23
Low Normal
or or :
Tig;:ﬂp EuPcéilnn Disglsafgﬂ Vacuum Low GO TO 31
Compare temperature and 51-60 1-10 100-150
pressure readings to 61-70  2-15 130-170 *NOTE: Normal pressures but
specification chart. 71-80 4-20 130-185 (1) Lo-pressure switch
NOTE: The lower figures g"ﬂ‘gﬂ 1333 :;gggg shuts off
correspond to humidity near 101:1“] b 1?5:300 compressor GO TD@
10%. The higher figures .
correspond to humidity near or (2) Hi-pressure lamp
90%. comes on GO TD@
There is a
RESTRICTION at
or between the
following
locations:
1. Compressor and
condenser.
2. Condenser
3. Receiver-drier 3
Inspect an
Repair.* Then . .. GOTO?9

NOTE: Feeling lines for a temperature change may or may not
locate point of restriction.
& CAUTION: These lines are normally hot.

*Can require discharging,
flushing, evacuating and
charging.

TM-1202 (Jan-84) Litho in US.A. Combines - 6620, SideHill 6620, 7720 and 8820



290-05-26 Air Conditioning System Operation and Tests Operator Station Operation and Tests
Step Sequence Result
@ The following are causes of SUCTION HIGH, DICHARGE
LOW:
1. Clutch not engaged
2. Belt slipping Repair. Then... GO TO 20
3. Clutch slipping [(Cover condenser to obtain higher
pressure to check for slippage)
NOTE: Repair requires discharging, evacuation and
charging system.
Bepair. Then ... GO TO®
4. COMPRESSOR FAILURE: Repair requires discharging ,
replacing receiver-drier, flushing, and charging system.
Perfarm compressor voltmetric efficiency test after re-
moval and before installation of compressar on combine.
The following are causes of SUCTION NORMAL OR HIGH,
DISCHARGE HIGH: Clean. Then ... GO TO 20
1. Restricted air flow through condensor or radiator. If heater hoses
NOTE: Reversed heater hoses may also cause this probiem. are hot GO TD@
2. TEV thermal bulb is loose or correded at evaporator tail
pipe.
3. System is over-charged with B-12. GO TO 24
4. TEV Is stuck open. (or)
5. Air in system,
Remove recirculating Inspect thermal bulb for cor-
filter. Open in- rosion and looseness.
sulating tape on
evaporator outlet pipe.
. OK: GO TO 25
T e Not OK: _
Repair. Then. .. GO TO 20
HIrsas

TM-1202 (Jan-84) Litho in U.S.A.

Cornbines - 6620, SideHill 6620, 7720 and 8820



Cperator Station Operatior and Tests

Air Conditioning System Operation and Tests 290-05-27

Step Seguence Result
Compressot operating. Observe receiver-drier sight
Engine at 2000 rpm. Open glass until bubbles appear.
low side (LH) valve to then close low side (LH)
discharge R-12 at a slow valve.
rate. SIGHT
GLASS
Check gauge pressures and
compare to chart at step 20.
Discharge
Pressure
High: GO TO 27
Pressures ;
Mormal: GO TO 28
. Connect R-12 container Engine at 2000 rpm. Com-
to gauge manifold as pressor operating. Open low
shown: _ side valve not to exceed
Purge air from charging {276 kPa) (2.76 bar) 40 psi.
hose. Add R-12 until bubbles
disappear in receiver sight
glass. Then add {460 ml) 16
0z. more,
SIGHT
GLASE
Recheck gauge pressures
and compare to chart at
step 20.
Pressures
Narmal: GO TO 40
Pressures
High: GO TO 27

TM-1202 {Jan-84) Litho in US.A.

R

Combines

- 6620, SideHil 6620, 7720 and 8820
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Step Sequence Result
Connect a hose to a Engine at 2000 rpm.
can of R-12. Tie open Compressor operating.
end of hose to thermal Open valve on R-12 can 114
bulb of TEV as shown: turn. Invert can for 10-15

seconds. Then close R-12
can valve. Observe suction
pressure gauge for a
pressure decrease,

Pressure
[id Not
A\ CAUTION: Stand to cne Decrease:
side to prevent contact
with liquid R-12. Wear Pressure
your goggles. Decreased:
The TEV is sticking. Perform the following:
1. Discharge system.
2. Remove TEV inlet hose and remove scréen for inspection,
A. Screen is dirty
1. Flush line between receiver-drier and TEV
2. Replace receiver-drier
3. Add .75 0z (22 mi) refrigerant oil.
4. Do not instail screen. Discard screen.
B. Screen is clean. Do not replace receiver-drier uniass
more than two years old. Do not install scraen. i
3. If necessary, remove TEV and perform bench test. .
4. Install a new TEV and con nectgﬁ components, Charging:

5. Evacuate system.
6. Charge system with R-12.

NOTE: Combines with these serial numbers have had the
sCreen removed,

8620 (454842- }

7720 (461857- )

BB20 (183744- )

T

TM-1202 (Jan-84) Litho in U.S.A Combines - 6620, SideHill 6620, 7720 and 8620



Operator Station Operation and Tests

Air Conditioning System Operation and Tests 280-05-28

Step

Sequence

Result

@ The TEV is intermittently sticking open or there s air [n the

system. Perform the foilowing:

TEV check: Compressor operating. Engine at 2000 rpm.

A, Removwve thermal bulb of
TEV from evaporator
outlet pipe.

Warm bulb with hand for one
minute. Check pressure
gauges for increase in
pressure,

NOTE: Reattach bulb and in-
sulate after testing or repair.

B. Connect a hose to a can
of B-12. Tie open end of
hosa to thermal bulb of
TEWV as shown:

Open valve on R-12 can 1'%
turm, Invert can for 10-15
seconds, The close R-12
can valve. Observe

suction pressure gauge

for a pressure decrease,

WVALVES
TGLOSED”

CAUTION: Stand to one side
to prevent contact with
liquid R-12. Wear your
goggles.

Prassure
Increases
and
Decreases:

Pressure Does
Not Always
Change.

TM-1202 (Jan-84) Litho in U.S.A.
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290-05-30 Air Conditioning System Operation and Tests Operator Station Operation and Tests

Step Sequence Resuit

@ There is air in the system. Perform the following:
1. Discharge system,
2. Evacuate system.

3. Charge system with R-12. After Charging: GO TO 20

The following are causes of SUCTION LOW OR VACLULIM,
DISCHARGE NORMAL OR LOW:

1. Blower motor inoperative.

2. Dirty recirculating and fresh air filter. Repair or clean.

{Discharge may be normal or low.) Then ... GO TO 20

—— — — B e —

3. RESTRICTION: {Discharge may b2 normal or low.) NOTE: On combines
a. Between condenser and receiver-drier. (600001- y goTO®
b. At receiver-drier
c.-Between receiver-dner and TEV
d. At TEV {inlet screen partially clogged-do not install

screen)
4. TEV stuck closed or no gas charge in thermal bulb.
[Discharge will be Low.) GO TO 32
5. Moisture in gystem, (Discharge may be normal or low.}
Remove thermal fuse Connect a jumper wire
from clutch lead. Cnly between power and clutch
on combines terminals as shown:
o
S JUMPER
. ’ YWIRE
i '
e ———

S NOTE: Reinstall tharmal fuse
%@;ﬂ\ after testing or repair.

Check TEV for frost before

. valve outlet connection after
Gomprassor operating. three minutes of operation.
Engine at 2000 rpm. Cab
doors closed. Blower at
high. Remova recirculating
filter. Open insulating tape
on thermal expansion

‘valve,

No

= Frost: GO TO 38
NOTE: Recover TEV and bulb _
and reinstall recirculating Frost: GO TO 34

filter after testing or répair.

HITaE

TM-1202 (Jan-84) Litho in U.S5.A. Combines - 6620, SideHill 6620, 7720 and 8620



Operator Station Operation and Tests

Air Conditioning System Operation and Tests 290-05-31

Sequence

Result

Compressor operating,
Engine at 2000 rpm. Inspect
fine from condenser to TEV
inlet for frost or a
temperature change.

NOTE: A ternperature change
indicates a restriction.

NOTE: Reinstall all roof and
cover screws after testing
or repair.

Ho Frost
ar Temp.
Change: 50 TO 35
Frost or
Temp.
Change:
Repair*
Restriction.
After
Charging ... GO TO 20
*May require discharging,
flushing, evacuating and
charging system.

TEV inlet screen is partially clogged or gas charge is low in
thermal bulb. Inspect TEV as follows:
1. Discharge system.
2. Remove TEV inlet hose and remove screen for inspection:
A. Screen s dirty:
(1) Do not install screen. Discard screen.
{2) Flush line between receiver-drier and TEV.
{3) Replace receiver-drier.
{4) Add (22 mi) .75 oz of refrigerant oil.
B. Screen is clean.
(1) Replace TEV.
(2) DO NOT replace receiver-drier unless more than two
years old, however it must be replaced il the system
has been contaminated.

3. Connect all components and purge system. After
4. Evacuate system. Charging: GO TO 20
5. Charge system with R-12,
Compressor operating. Open insulating tape on
Engine at 2000 rpm. Cab thermal bulb of TEV. Inspect
doors closed, Blower at evaporator outlet pipe for
high. Recirculating filter frost.
removed,
OUTLET
FIPE
No Frost: GO TC 37
\ Frost: GO TO 38

TM-1202 (Sep-86) Litho in US.A.

Coambines - 6620, SideHii 6620, 7720 and 8820



290-05-32 Air Conditioning System Operation and Tests Operator Station Operation and Tests

Sequence Result

Inspect line for a point
where frost starts to ac-
cumulate or a temperature
change:

1. Between evaporator outlet

and compressor, or No Frost
2. Between evaporator and or Temp.
compressor suction side. Change:
NOTE: A very slight Frost or
Open insulation temperature change usuaily Temp.
on evaporator outlet indicates a restriction, Change:
through recirculating Repair®
filter opening. Restriction.
Then...
%_ *May require discharging.
¥ flushing, evacuating and
charging system.
@ Stop compressar far Compressor operating.
3 minutes. Open cab Engine at 2000 rpm, Cab
doors. doors closed.

Compare pressure readings
to chart at step 20 after 2
minutes operation,

Pressures
LOW Normal.
SIDE Muoisture in

VALVE

loser BEE .| system. GO TO 56
Pressures Low: GO TO 39

@ TEV thermal bulb has lost gas charge, TEV is stuck
closed or screen is clogged. Inspect TEV as follows:
1. Discharge system.
2. Remove TEV inlet hose and remove screen for inspection:
A, Screen is clogged:
(1) Do not install screen. Discard screen.
(2} Flush line between raceiver-driar and TEV inlet
(3) Replace receivar-drier
{4} Add {22 ml} .75 oz refrigerant oil.
B. Screen is clean.
{1) Replace TEV.
(2) DO NOT change receiver-drier unless more than
two years old.
3. Evacuate system.

4. Charge system with R-12. After Charging:

TR
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Air Conditioning System Operation and Tests 290-05-33

Step Sequence Resuit
Compressor ;
operating. ﬁ
Engine at T
2000 rpm f G
for at least T
10 minutes. ANY
FHOST]
Inspect suc- e
tion hine from gt
evaporator \@ ,,ﬂ"'ﬁ
to compressor {E\ff N
for frast, <l
%‘ = P No frost: GO TO 42
Frost: GO TO 41
(41) Remove recirculating “OPEN" insulating tape on
filter. outlet of avaporator. Check
TEV tharmal bulb for
looseness or corrosion.
OK: GO TO 42
Mot OK:
Repair. Than... GO TO 42
TEMPERATURE |Compressor operating. AME. TEMP.
DROP CHECK: [Engine at 2000 rpm. Place | below
Record ambient |thermometer in blower air | 90°F (32°C)
temperature in | dyct, Blower switch at high.
shade. After 20 minutes minimum | Spec. (Min.)
continuous operating time | 25°F (14°C)
with cab doors closed, — |=——=—-——=—
record air duct temperature, | AMB, TEMP.
90°F (32*C) and
above
In Spec.: GO TO 48
(M.
30°F (16°C) Qut of Spec.: GO TO 43

THERMOMETER

AN ]

TM-1202 {Jan-84) Litho in U.S.A.
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290-05-34 Air Conditioning System Operation and Tests

Operator Station Operation and Tests

Step Result
Use two flat washers to
crimp a heater hose g
shut with locking pliers
as shown:
Repeat temperature drop
check as in Step 42,
In Spec.; GO TO 44
Qut of Spec..
Repair. Then . .. GO TO 42
@ Check doors, windows,
panels and seams of
cab for air leakage.
No Leaks: GO TO 48
Leaks:
Repair. Then ... GO TO 42
@ Lack of cooling can be caused by dirty components. Check
the following:
1. Recirculating filter
2. Blower air duct and fan cages
3. Condenser
4. Radiator {or) Mot Dirty: GO TO 47
5. Evaporator
NOTE: Check for damaged cooling fins of condenser, Dirty:
radiator and evaporator. Clean. Then. .. GO TO 42
IR

TM-1202 {Jan-84) Litho in LL5.A. Combines - 6620, SideHill 6620, 7720 and B820
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Air Conditioning System Operation and Tests 280-05-35

Sequence

Aesuft

oparating.

Engine at 2000
rpm. Feel along
entire length of

high side from :

sion valve for a
temperature change.
MNOTE: Tubing may be
dented, kinked or infernally
blocked, restricting flow of
R-12.

compressor to expan-

CAUTION: High side line i3

narmally “HOT",

N
g R

NOTE: i compressor runs ex-
tremely warm, check for bent
by-paas tube on TEY.

Mo Temp.
Change:

Mo Restriction.

Temp. Change:

Hepair™
Hestriction,
Then... GO T 20

*Discharging, Evacuating and
Charging may be necessary.

CLUTCH CYCLE CHECK:
Cab doors closed, Blower
switch at high. Comprassor
operating. Engine at 2000
rpm. Observe compressor
cluteh for cycling within 10
minutes of operation.

Hemove recirculating filter.
Place a piece of cellophane
across rear of evaporator,
Clutch should cyele in 20
seconds if AMB. TEMP.

is below 75°F (24°C).

40 seconds if AMB. TEMP.
is between 75 and 20°F
{24 and 32°C).

60 seconds if AMEB, TEMP.
is ahove 90°F (32°C).

57 30" CELLOPHANE

Aemove cellophane alter
testing.

Clutch Cycles: GO TC 51
Clutch Cycle

Time

Out of Spec: GO TO 49

MOTE: Reinstall ail roof and
cover screws after testing or
repair.

Place capillary tube vertical
15" from LH side betwean
Tst and 2nd refrigerant tubes
of evaporator.

TRENT o ALL WAY
A TO BOTTOM

B

CAFILLARY TURE

GO TO 50,

IMPORTANT: Pressurizer
cover must be secured at
each corner for all checks.

GO TO 51
] GO TO 50 l

Cilutch Cycles:

Clutch Does Not
Cyele:

TM-1202 (Jan-84) Litho in US.A.

HITEM

Combines - 6620, SideHill 6620, 7720 and 8820



290-05-36 Air Conditioning System Operation and Tests

Operator Station Operation and Tests

Step

Sequence

Aesult

Move capillary tube at

(51 mm) 2" intervals

(2 moves only) from center
of evaporator toward

LH end.

Observe compressor clutch
for cycling,

IMPORTANT: Pressurizer
cover must be secured at
gach corner for all checks.

GO TO 51
REPEAT 50

Clutch Cycles:

Clutch Does Mot
Cycle:

Unable to Cycle
Clutch;
Replace temp.
switch. Then...

GO TO 48

COMBINES
(600001~ ). ...

SUPER HEAT SHUT-OFF
SWITCH CHECK:

Connect a jumper lead from starter
solenocid battery terminal to a terminal
on compressor clutch, Ground other

terminal

---- GO TO 53

doors closed. Blower
max. Engine at 2000 rpm.

evaporator.

STARTER

B w 30" CELLOPHAME

testing

Remove Recirculating Filter. Cab
switch at high. Temp. switch at

piece of cellophane across rear of

FROMNT

Remove cellophane after

Place a

@ Connect an chmmeter or test light
to SHSS as shown.

SHES

STAHTER

{ B2

OHMMETER

Observe gauge manifold suction

MANUFACTURER
SPEC.
CONTINUITY AT:

pressure, After three minutes check
lest light or ohmmeter for continuity.

0 psi and 140-170°F
5" Hg at 135° to 150°F
10" Hg at 1257 lo 145°F

Mo continuity
above 5" Hg:
Narmal.

‘GO TO 54

Continuity

above 5" Hg:
Replace REPEAT 52

SHSS. Then. ..

|

TM-1202 (Jan-84) Litho in U.S.A.
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Step Resuft
@ LOW PRESSURE SWITCH CHECK; Compressor shuts
off at 200-241 kP,
1. Remove recirculating filter and place 5" x 30" cellophane (29-35 psl) and a
{A) across rear of evaporator, turns on when
pressure increases
to 255-296 kPa 5'??53!
(37-43 psi)
Compressor stil
> on with pressure
bErﬂwIE‘DD kPa REPEAT
NOTE: Reinstall fitter after test. (29 psi): Replace | crpp
' switch, then:
2. Cab doors clos- 3. Observe gauge
ed. Blower switch Discharge pressure
at high, tempera- for 10 minutes.
ture switch at
"Max.” Engine at
2000 rpm. NOTE: Reconnect
ariginal clutch cofl
lead and remaove
cellophane from
evaporator after
this check.
If the system checks out to be NORMAL at this step and
any probiem (including cleaning filters) has been corrected, RELEASE
the system is NORMAL COMBINE
FOR
OPERATION
If the system checks out to be NORMAL at this step, there Repeat
is the possibility of moisture in the system. System ST I'E:IPE
a) if the system DOES NOT COOL PROPERLY ABOVE Diagnosis
APPROXIMATELY 80°F. (27°C) ambient temperature,
the problem is not moisture in the system.
b} If the system cools satisfactory above approximately
80°F {27°C) ambient temperature. but DOES NOT GO T
COOL PROPERLY AT OR BELOW 80°F (27°C), there is
i ; STEP
maisture in the system.
IMPORTANT: It the temperature control and Lo-pressure
switches are not functioning within their specified ranges,
the conclusion of molsture in the system would be incor-
rect.
HETRDE

TM-1202 (Jan-84) Litho in U.S.A. Combines - 6620, SideHif 6620, 7720 and 8820



29{-05-38 Air Conditioning System Operation and Tests

Operator Station Operation and Tests

Result

HIGH PRESSURE SWITCH AND LAMP CHECK.

1.

install % in. union connector (B) (from JDG-247) on center

hose (A} of gauge set. Connect Hi-pressure switch (C) to un-
ion connector as shown. :

2 Cover eondenser/oil coller with cardboard.
IMPORTANT: Frequently check engine coolant gauge DO
NOT allow engine to overheat.

Compressor OFF and

lamp ON at

2310-2517 kPa

{335-365 psi) GO TO
OK. STE

Compressor ON and
lamp OFF above
2517 kPa (365 psi)
or compressor OFF

and lamp ON
helow 2310 kPa
(335 psi): Replace
Hi-prassure
Switch then:

3. Blower at "High”
temperature at
“Max" and engine at
2000 rpm. Slowly
open high side valve
on gauge set. Ob-
serye gauge dis-
charge pressure and
hi-prassure lamp.
IMPORTANT: DO
NOT let pressure
exceed 2930 kPa
_{_19.3 bar) (425 psi).

NOTE: Intermittent
pressure lamp
operation is evi-
dence of poor wiring
circuit connections.

4. remove cardboard
from condenser/oil
cooler after testing.

REPEAT
STEPQ)

Remove moisture from system as follows:

1, Discharge system.
2. Purge system with R-12 or dry nitrogen while changing

receiver-drier.

3. Evacuate system.
4, Charge system with R-12.
5. Repeat test sequence.

After Charging:

GO TO 20

TM-1202 (Jan-84) Lithe in U.S.A.
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Operator Station Operation and Tests

Air Conditioning System Operation and Tests 290-05-39

SYSTEM SERVICE

SERVICE (SCHRADER) VALVES

R ZTO4LN

R 1

Fig. 13-Schrader Vaive

When the fitting in the end of the service hose is
screwed onto the Schrader valve (Fig. 13), a pin is de-
pressed in the center of the valve allowing pressure to
be read on the gauges. When the fitting is removed, the
valve closes.

TM-1202 (Jan-84) Litho in US.A.

MANIFOLD GAUGE SET
Installation

IMPORTANT: Always disconnect the wiring lead
from the superheat shutoff switch before deing any
service work on the air conditioning system.

C—Discharge Port

A—Acorn Caps
B—Intake Port

Fig. 14-Compressor With Schrader Valves

1. Put on safety glasses.

2. Slowly remove acorn caps (A, Fig. 14) from the
low and high side service ports, insuring that no refriger-
ant is leaking past a defective Schrader valve.

3. Besure that the service hoses are equipped with a
Schrader valve depressing pin.

4. Close hand shutoff valves on manifold.

5. Connect low side manifold hose (blue or green) to
the intake (suction) port (B) of the compressor,

6. Connect high-pressure manifold hose (red) to the
discharge port (C) of the compressor. Insure that high
side valve is tight.

Purging The Hoses

1. Crack low side service valve on the manifold. Wait

a few seconds and close.

2. Crack high side service valve on the manifold.
Wait a few seconds and close.

3. Air should now be purged from the service hoses.

Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operation and Tests

DISCHARGING THE SYSTEM

The following sequence will decrease discharging
time and blow less oil out of the compressor or system
by discharging from the high side.

R 3179G

C—Huold Hose In Quart Jar
D—Rear View of Compressor

A—Low Side Valve Closed
B—High Side Yalve Open

Fig. 15-Discharging The System

1. Connect manifold gauge set to compressor test
fittings as shown in Fig. 15.

R 31781
AT

A—Low Side Valve Open B—High Side Valve Open

Fig. 16-Discharging The Systemn

2. When pressure is below 40 psi (276 kPa) (2.76
bar) open low side valve,

3. Measure oil blown out of system after completely
discharged.

TM-1202 (Jan-84) Litho in UL.S.A.

4. If system is to be flushed, add a new charge of oil.
See Adding Refrigerant Oil to the System, Page 280-10-
42.

5. lf systemis not to be flushed, add same amount of
new ail blown out of system. See Adding Oil to System
page 280-10-42.

6. If R-12 or oil leakage was detected, add new oil,
See Adding Refrigerant Qil to the System page 290-10-
42,

Flushing The System

Flushing the system with B-11 (Flushing Solvent) is
recommended whenever there is an internal failure of
the compressor, of a system has been left open and
water or dirt could have been blown into the system.

Flushing with B-11 is more effective than flushing with
R-12 for the following reasons:

a) R-11 stays in a liguid state up to 76°F {24°C).

b} Will not freeze moisture in system above 32°F
(0°C). (R-12 will freeze moisture with zero pressure.)

c) Will move moisture and debris out of system
meare rapidly above 32°F (0°C).

d) B-11 will not freeze your skin when in direct
contact, (B-12 will freeze on contact.)

Components can be flushed on combine (except
compressor) with R-11 as follows:

1. Isolate the compressor, receiver-dryer and expan-
sion valve from system.

2. Flush all components individually.

3. Remove compressor, drain oil, add R-11 through
drain port, shake compressor and drain.

4. Add oil. See Adding Refrigerant Oil to the System,
page 290-10-42.

5. After flushing with R-11 connect all components.

6. Purge complete system with dry nitrogen or R-12.
See Purging The System, page 290-10-43.
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BENCH TESTING THERMAL EXPANSION VALVE

1. Close low and high gauge manifold valves (A and
B, Fig. 17), and install No. 2636 special tee fitting with
g=1 ' 0.020 in. orifice cap to low side manifold connector.
58 5 U 2. Install No. 2632 special fitting (Fig. 17) on outlet of
g expansion valve.
ﬁ ﬁ 3. Connect test hose from special fitting on outlet of
2636 expansion valve to fitting on low side of manifold gauge.
1 4. Install No. 2634 fitting on inlet of expansion valve
and connect test hose to it and high side of manifold
- gauge.

5. Install test hose to center fitting on manifeld gauge
and connect to B-12 container (C).

§. Place some ice in a container (E) with a small
amount of water and sprinkle some rock salt over ice to

obtain 26° - 32°F (—4° - 0"C) temperature.

7. Placesomehot 115% - 125°F {43° - 58°C) water in
a second container (F).

8. Place R-12 can in container of warm water not
exceeding 125°F (52°C).

9. Open valve on R-12 can.

10. Open high side manifold gauge valve to maintain
70 - 75 psi (483 - 517 kPa) (4.8 - 5.0 bar) on high side
gauge.

11. Hold sensing bulb in ice water until low side
gauge stabilizes. Pressure should be 20 - 25 psi (138 -
172 kPa) (1.4 - 1.7 bar).

a) If pressure is above 25 psi (172 kPa) (1.7 bar),
valve did not close enough.

b} If pressure is less than 20 psi (138 kPa) (1.4
bar), valve closed too much.

12. Hold sensing bulb in hot water until low side
k gauge pressure stabilizes. Pressure should be 40 - 55
psi (275 - 380 kPa) (2.7 - 3.8 bar).

a) If pressure is above 55 psi (380 kPa) (3.8 bar),
valve is open too far.

2634

2612

v b) If pressure is below 40 psi (275 kPa) (2.7 bar),
valve did not open far enough.
13. If valve does not meet specifications after com-
3450 2 pleting test as instructed above, replace thermal expan-
FMBEE sion valve,

A—Low Side Valve D—Thermal Expansion Valve
B—High Side Valve E—Container with lce Water
C—R-12 Contalner F—Container with Hot Waler

Fig. 17-Schermatic Diagram for Testing Thermal
Expansion Valves

TM-1202 (Jan-88) Litho in U.S.A. Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operation and Tests

ADDING REFRIGERANT OIL TO THE SYSTEM

R 31752
A—Squeeze Botlle

[3t g

B—Drain Part
Fig. 18-Adding OFf To Compressor
To determine oil charge needed:

1. After flushing the complete system, add 14 oz. (414
mL} of oil through drain port of compressor with a
squeeze bottle (Fig. 18).

NOTE: Use 525 viscosity off (R49856) onfy:

R 31793

=3 EL

Fig. 19-Draining OF

2. If R-12 or oil leakage was detected and repaired,
remove the compressor and measure oil drained (Fig.
19.

a) Less than 3 oz. (90 mL)of oil drained, add 8 0z.
{240 mL) of new oil through drain port (Fig. 18).

b More than 3 oz. {90 mL) of oil drained, add 6.5
oz. (195 mL) of new oil through drain port (Fig. 18).

TM-1202 {Jan-88) Litho in U.5.A.

3. When one of the following components is replaced
add the corresponding volume of oil:

a) Gompressor: Drain oil and add 6.5 oz, (195 mL).
b) Condenser: 1.0 oz. {30 mL).

¢} Evaporator: 1.5 oz. (45 mL}.

d) Receiver-dryer: 3 oz. (326 mL).

e} Any refrigerant line; 0.25 oz. (7 mL) each.

NOTE: Total oil charge is 14 oz, {414 mL).

R 31794

T

A—Low Side Valve C—Squeeze Botlle

B—High Side Valve Open
Fig. 20-Adding OF To System
4, Toadd a small amount of cil to the system after a
component has been repaired or replaced:

a) Connect gauge manifold hoses to compressor
test fittings (Fig. 20).

b) Add measured amount of oil into suction test
hose with a squeeze bottle (Fig. 20).

Combines - 6620, SideHill 8620, 7720 and 8820
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Air Conditioning System Operation and Tests 290-05-43

R 31755

Fig. 21-Bigwing Ol Into Comprassor

¢} Connecta can of R-12 to suction hose (Fig. 21).

d) Open R-12 can valve for 5 seconds to blow oil
into compressor.

PURGING THE SYSTEM

Purging the system decreases the amount of air and
moisture that could migrate into the system.

1. Purge the system with Dry Nitrogen or R-12 after
flushing with B-11 or whenever a component is re-
placed.

2. Purge the systam with 5-20 psi (340-1380 mbar}
flowr at point of gas entry as follows:

a) Purge replacement components individually for
15-30 seconds.

b} Connect each component after purging.

¢} Purge the total system through compressor
high side fitting toward condenser, receiver-dryer TEV,
evaporator and discharge from compressor low side
fitting. :
3. Evacuate the systemn, below.

EVACUATING THE SYSTEM

1. Always evacuale the system to remove air and
moisture whenever the system has been discharged for
the following reasons;

a) When moisture and refrigerant il combine,
sludge is formed. Sludge does not aliow moving parts to
be properly lubricated.

b} When meisture and refrigerant combine, hydro-
fluoric and hydrochloric acid is produced. Acids are
highly corrosive to metal surfaces and leakage eventual-
ly develops.

TM-1202 (Jan-88) Litho in U.S.A,

2. Chack ali refrigerant line and component fittings
for tightness.

Ldbes

D—Vatuum Pump
E—V¥acuum Port

A—Low Side Valve Cpen
B--High Side Valve Open
C—Compressor

Fig. 22-Evacuating The System

3. Attacn test hoses of gauge manifold 1o compres-
sor test fittings (Fig. 22).

4. Attach a vacuum pump to center hose of gauge
manifold.

NOTE: Pump must be capable of pulling 28.6 in. Hg.
vacuum (sea level). Deduct 1 in. Hg. from 28.8 in. for
each 1000 feet (300 meters}) elevation.

CAUTION: Do not operate compressor during
evacuation!

5. Start vacuum pump with both gauge manifold
valves and pump exhaust open.

6. If pump does not reach deepest vacuum in & min-
utes, check system for leakage by slightly prassuting
the systerm with R-12. Then check the system for leak-
age with a leakage detector,

7. Evacuate the system for at least 30 minutes.
NOTE: Ambient temperature must be above 85°F

{299C) to remove moistiire from the system with 28.6 in.
HG. vacuum sl sea level,

Combines - 5820, SideHill 8620, 7720 and 8820
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Air Conditioning System Operation and Tests

Operater Station Operation and Tests

EVACUATING THE SYSTEM—
Continued

8. Before stopping vacuum pump, close vaives on
gauge manifold. There is excessive leakage if the vacu-
um decreases at a rate of 1 in. Hg. in five minutes.
Locate and repair lsakage.

9. Charge the systam. See below.

CHARGING THE SYSTEM

The best way to charge the systemis to add R-12 into
the high pressure port before starting engine. Use the
following procedure:

A a1vey

A—Low Side Vaive Closed
B—High Side Vaive Closed

Fig. 23-Charging the Systsm

1. Engine stopped. System holding a vacuum of at

least 28.6 in. Hg (less 1 in. from 29.9 for each 300

meters (1000 ft) elevation. Valves (A) and (B} closed (Fig.
23).

EELN-

C—R-12 Valve
D—=Canter Hoas Fitting

2. Connect R-12 container or charging station to
center hose of gauge manifold {Fig. 23).

3. Loosen fitting at manifold (D). Open R-12 can
valve (C) with can upright, slightly to purge water and
contaminants from hose. Tighten center hose connec-
tion {Fig. 23),

4. Fully open R-12 can valve and invert container
as shown. Low side valve (A) closed (Fig. 24).

5. Engine must be stopped. Open high side valve on
gauge manifold and allow vacuum to draw R-12 into
condenser and receiver-dryer,

TM-1202 (Jan-88) Litha in U.S.A.

PR T

A—Low Side Velve C—R-12 Valve

B—High Side Valve Open

Fig. 24-Charging the System
NOTE: If charging with cans, close can valve o
change cans.

6. After high side pressure becomes slow to in-
crease, open low side valve on gauge manifold.

7. After low side pressure becomes slow toincrease,
close high side valve. Close low side valve.

CAUTION: High side valve and low side valve
must be closed before starting engine.

8. Close B-12 can valve,

9. During initial start-up, start engine and run at 1200
rpm. Turn blower motor to “'High' and tamperatura
contral switch to “Max™',

10. Hold the refrigerant can right side up.

11. Open LOW SIDE VALVE so that low side pressure
gauge does not exceed 275 kPa (40 psi).

IMPORTANT: Be sure that refrigerant anters sys-
tem only as a VAPOR. Too much liquid entering the
compressor can damage internal parts. Be sure to
regulate the valve on the container or low side valve
30 that the low side reading will not exceed 275 kPa
{40 psi). This will assure that refrigerant in the hose
has vaporized before entering the compressor.

12. The fittings on the low side gauge will fael cold if
the refrigerant is entering the system as a gas.

13. Add R-12 until system is charged with 2070 ml
(70 oz) or add 16 oz after bubbles disappear in sight
glass.

14. Check ambient temperature, cab temperature
and systern pressuras as instructad in the diagnostic
sequence.

Combines - 6620, SideHill 6620, 7720 and 882(
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LEAK TESTING

Several types of leak detectors are available to the
service technician. Carefully follow manufacturers
instructions when using any detector,

1. After connecting the manifold gauge set, crack the
low side and high side compressor service valves,

2. Close high and low side manifold hand valves.

3. Mote pressure reading. 50 psi (3.4 bar} (3.46
kafeme}is necessary to detect leaks. If pressure is lower
than 50 psi (3.4 bar) (3.46 kg/cm2) refrigerant must be
added. To do this:

A. Purge hoses of air and attach center manifold
hose 1o the refrigerant container.

B. Open the refrigerant container service valve
and the high side manifold valve until 50 psi (3.4 bar)
(3.45 kg'cm?) is reached on the low side gauge.

C. Close high side hand valve and the refrigerant
service vaive. Remove hose.

TM-1202 {Jan-84) Litho in U.S.A.

Fig. 25-Using D-78009K0 Electronic Leak Detector
{ Tywcal Instatation)

4. Move sampling end of detector (Fig. 25) used from
point to point and examine &l jonts and connections
and any other possible leak peoint. Since Refrigerant-12
is heavier than air, it is best fo place the sampling end of
the detector bereath the point being tested,

5. After locating the leak, purge the system of refrig-
grant. Repair leak.

6. Check compressor oil and add if necessary (page
80-05-39).

7. Add refrigerant and recheck for leaks, If no leaks
are present, evacuate and charge.

Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operation and Tests

Pressurizer System 250-10-1

Group 10

PRESSURIZER SYSTEM
OPERATION AND TESTS

HOW THE SYSTEM WORKS

A—Pressurizer Motor C—Compressor
and Blower D—Condensar
B—Evaporator - Heater Core E—Resceiver Drier

BB Unfiltered Air B Fillered Air

F—Recirculating H—Expansion Valve
Filter | —Hested Water

G—Air Filter J—Returned Wator

B Cooled Air Ml Heated Air

Fig. 1-Presswizer Sysiem

The pressurizer system can be turned on without
operating either heating or air conditioning systems. By
turming it on the cab becomes pressurized, that is, air is
forced into the cab and out of any small cracks and
holes in cab. This air being forced oul prevents dirt
from coming in.

TM-1202 (Nov-80) Lithe in U.S.A.

Unfiltered air is drawn in through louvers in cab roof
and into the air filter element (G). The air then passes
ta the heater-evaporator core (B} also drawing air from
inside cab through recirculation filer (F). This air is
then pulled through the heater-evaporator core (B) and
to the blower impellers. From here the air is forced
down into the cabh via the adjustable vents,

Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operalion and Tests

DIAGNOSING MALFUNCTIONS

Inadequate Air Flow

Clogged air fifters

Ciogged air inlet screen
Defective fan motaor

Defective pressurizer fan switch
Loose wire connection

Fan assembled backwards

Pressurizer Fan Will Not Operate

Defective circuit breaker

Defective motor or resistor

Defective switch

Defective wiring or loose connections

Blower Motors Inoperative

Open circuit

Defective switch

Defective wiring or loose connection
Defective motor

Tripped circuit breaker

Blower Air Flow Too Slow or Erratic

Maotor shaft binding

Loose electrical connection
Defective switch

Defective motor

Blower impeller slipping

Blower impeller installed backward

BLOWER IMPELLERS

1. Raise outer roof and remove front inner cover,

BIB221C1

Fig, 2-impeller Fins

IMPORTANT: Impellers are made of cast plastic
and can easily be broken. If impeller is broken it
will be out of balance or it could shatter when
operating. Replace any cracked impellers.

2. Inspectimpeller fins through openings in impaller
housing. Fin curves should appear as in Figure 2. If fins
are curved in opposite direction, go to next step,

TM-7202 (Nov-80) Litho in U.S.A.

3. Disconnect motor wiring. Remove four screws (2)
from blower housing. Separate housing and remocve
upper half (3). Remove four spring clips (7) from blower
shaft {two on each impeller) and remove impellers (8)
{Fig. 3).

4. Reinstall impellers (8) so that fins are in correct
direction (Fig. 2).

5. If blower air delivery is normal but dirt and dust is
blown into cab:

Inspect seal between edges of both covers-to-
housing and the raised ridge of the roof. There must be
a tight seal between these parts. If leaks or gaps are
apparent, check cover fastening bolts to see they are
tight. If necessary remove covers and replace H88773
seal.

Combines - 6620, SideHilf 6620, 7720 and 8820
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Pressurizer System 290-10-3

PRESSURIZER BLOWER ASSEMBLY

=16

HP137

1—Connector {2 used)
2—Serew Self Tapping (4 used)
J3—Upper Housing Half
4—0-Ring (2 used)

| 5—Motor Assembly

t6—Blower Motor
T—Clip (8 used)
f—Iimpealier {2 used)
8—Filter

10—Lower Housing Half

11—Ring (8 used)

12—Blower Assembiy

13—Screw Self Tapping
(4 used)

Fig. 3-Expioded View of Biower Assembly

7

17

14—Washer
18—In=ert (4 used)
16—Batfle

17—5Seal

TM-1202 (Now-80) Litho in U.S.A.

Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operation and Tesis

Fig. 4-Ramoving Bezel
1. Remove fourteen screws and remove bezel cov-
ering switches (Fig. 4).

A

Fig. 5-Pul Switch Down
2. Bemove knob and retaining nut fraom blower
switch. Pull switch down, but do not disconnect wires
{Fig. 5.

-

!

RiZ&Te

1 Fig. &-Blower Circul

TM-1202 {Now-80) Litho in U.5.A.

TESTING BLOWER SWITCH

A—30 amp - Cab
B—20 amp - Cab
C—20 amp - Accessories
D—Relay - Applies power to A, B, and C
E—Relay - Starter Switch
F—30 amp - To Ignition Switch Terminal “B”
G—20 amp - Lights
H—30 amp - Lights
—10 amp circult breaker for electric cluich
{located behind console)

Fig. 7-Circuit Breaxers and Refays in Engine Compartiment

3. The power source is the red wire o "B" terminal
an the blower switch. With ignition key on, check "B"
terminal for battery voltage (Fig. 6). If this wire does not
have voltage, check for a problem in the top rear 30
amp circuit breaker (A), accessaory relay {B) (Fig. 7), or
in the wiring harnesses.

4. Use an ochmmeter to check resistance between
“B" and “"H" switch terminals in each switch position,
Resistance should be as follows:

off = no continuity

low - about 1.0 ohm
med. - about 0.5 ohm
high - @ ohm

Combines - 6620, SideHill 6620, 7720 and 8820
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Operator Station Operation and Tests

Pressurizer System 290-10-5

5. Ifresistance is not correct, disconnect wires and
test switch for continuity between the following termi-
nals. Replace switch if continuity is not correct.

off - no continuity between "B" and other terminals
low - “B" to "L" and "C"

med. - “B" to "M" and “C"

high - “B" to "H" and "C"

6. If resistance is not correct in Step 4 but switch
continuity is correct in Step 5, check for a delective
resistor (in cab roof). Use an ohmmeter to check
resistance between wires disconnected from blower
switch.

betwean red and green wires - about 0.5 ochm

between red and yellow wires - about 1.0 ohm

Replace resistor if it is shorted or open.

NOTE: The resistor is praotected by two thermal
fuses. If either fuse Blows, bBlower motor will not run in
low speed. When this happens. resistor must be re-
placead,

7. Connect wires to blower switch as follows:

“B" terminal - red

"L terminal - yellow

"M terminal - green

“H" terminal - double red

"G terminal - orange (o cooling temperature
switch)

TM-1202 (Nov-80) Litho in U.5.A,

Combines - 6620, SideHill 6620, 7720 and 8820
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Group 15

HEATING SYSTEM
OPERATION AND TESTS

HOW THE SYSTEM WORKS

d30aTE

A—Combination Heater Evaporaior Core D—Return To Water Pump
B—Heater Valve E—Return Hose (Cool Water) ==
C—Supply From Engine Block F—Supply Hose (Hol Water) mE

Fig. 1-Heating Sysiem

Referring to Flg. 1, coolant from the engine block (A) The blower draws air through the heater core and
is carried by hoses and pipes to the heater core (C). directs it inside the cab. The blower used for heating is
and then to the healer valve (D). The purpose of the the same one used for pressurizing and air condition-
valve is to parmit or restrict flow of coolant as desired ing.
by the operator,

When the valve is open, coolant returns lo the water
pump by-pass through a return hose (B).

TM-1202 (Nov-80) Litho in U.SA. Combines - 6620, SideHill 6620, 7720 and 8820



290-15-2 Heating System Operation and Tests

Operator Station Operation and Tesis

DIAGNOSIS AND TESTING

Preliminary Checks

When experiencing heating system problems, first
perform the following prefiminary checks:

1. Determing if the engine coolant is at the proper
level and sufficiently warm to give the desired healing
resulls,

2. Check system air filters for restrictions.
3. Check for drafls around doors and panels.
4. Check heater hoses for restrictions.

Proceed with the below listed symptoms and causes
when the preliminary checks have been performed and
the system still fails to operate properly.

Diagnosing Malfunctions

Problam Pozsible

Cause

Insufficient Heating
Faulty engine thermostat

el

o,

Obstruction in air inlet

Inadequate Removal of Ice or Fog
1. Redirect air louvers

2. Pressurizers blowers not working properly

3. Heater valve not working properly

Heater Valve Not Shutting Off Coolant Flow
1. Inlet and outiet hoses reversed

2. Defeclive valve

TRA 47 Fhimne AL F fbba G T8 A

Forgign material in heater core or hoses
Heater valve not working properly
Pressurizer blowers not working properly

Electrical Testing

When an electrically operated component in the
system fails to function properly, make the following
preliminary checks:

1. Determine if adequate voltage is being supplied
ta the malfunctioning componeant.

2. Visually check for a loose connection or a broken
wire.

If the source of trouble has not been found, after
making the preliminary checks, test the system for an
open circuit within each component. Use the wiring
diagrams (Section 240) as a guide for determining
each circuit location.

Suggested
Remedy

Replace (Section 20)

Clean as required

Replace valve (page 50-10-1)

Check circuits (Section 240}, replace blowears
if required (page 80-05-25)

Clean as required; chack filler elemeant

Check effect of louvers in different positions

Check circuits (Section 240); replace blowers
if reguired (page 90-05-25)

Replace valve (page 30-10-1)

Install hoses as shown in Fig. 1 on previous
page
Replace valve (page 90-10-1)

N i v s am
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Sida!—!r’ﬂ Leveling System Operation and Tests Specifications and Special Tools 350-00-1

Section 350
SIDEHILL LEVELING SYSTEM
OPERATIONS AND TESTS

CONTENTS OF THIS SECTION

Page
GROUP 00 - SPECIFICATIONS AND
SPECIAL TOOLS
GROUP 05 - GENERAL INFORMATION,
DIAGMNOSIS, AND TESTS
General Information ... ... .. ... ... 05-1
Diagnosing Malfunctions .. ... .. .......... 05-3
Eleetrical Tests. _ ... ... oo iiiiniinn. 0s-11
Hydraulic Tests _ .. .. .. ... .. ... ...... 05-14
GROUP 10 - ELECTRICAL SYSTEM
GROUP 15 - HYDRAULIC SYSTEM
Group 00
SPECIFICATIONS
Item Specifications
GEMERAL
Type of leveling system . ... ... o o i i e e e e e e oo Electro-Hydraulic
Leveling capability . .. . ... ... i i i e e e 20 1o 18 percent slope
ELECTRICAL
L e U LR i o e St Y L N O B e B o M BN X o e e B i b i R o ot ot A = 1]
B s i P T T T O R T e e e e e
BTSN R e e S e e e s ese Bl S ampsqdt (1 volls
HYDRAULIC
System capacity {includes line and components) ... ... .. ... . oo iiccieeen i 30 gts. (29 L)
System normal operating temperature . .. ... .. .. i e ea e TOPF (21°C) above ambient
Tast number: 1. comanmnnsm s Las Bulome isrrirrssan & 1-47 GPM 1155178 Lim).@ |
2340 BPM at 1000 psi (68 bar)
T AT s e s N e B 6.3-7.1 GPM (23.8-26.9 L/m) @' |
2340 RPM at 1000 psi (68 bar)
Test MUMBEr 3. .. i i e e e e e a2 106-11.6 GPM (40.1-43.9 L/m) @& |
2340 RPM at 1000 psi (68 bar)
Test MUMDBE A i i s c e e s i e b ah s e e ee s a s e e 202h-2600 psi (172-177 bar)
plus back pressura®
Tast AUMABEE B o oo s s s s S S BT S e v el S R v RS s s = A NOPE M

“Back pressure is the pressure required to circwate the oif without any system(s) activated. Back pressure will vary
throughout the hydraulic system. Measure back pressure at the same location that the high pressure reading is
taken.

TM-1202 (Mar-82) Litho in {L.5.A. Combines - 6620, SideHill 6620, 7720 and 8820



350-00-2 Specifications and Special Tools SideHill Leveling Systen Operation and Tests

SPECIAL TOOLS

Tool Use
*O-141020J SideHili To test electrical
BR20 Leveling System systems without
and Automatic Header removing components
Height Control Tester.. from the combine

“Order from: Service Tools, Box 314, Owatonna MN
SE060

r

|HAPFI DG 'é%ﬁ%'%ﬁﬁ%ﬁw 1L e

Fig. 1=-0=-141020J Tester

HIT T

TM-1202 (Mar-82) Litho in U.5.A. Combines - 6620, SideHill 6620, 7720 and 8820



SideHill Leveling System Operationr and Tests

Geneal Information, Diagnosis, and Tests

350-05-1

Group 05

GENERAL INFORMATION, DIAGNOSIS, AND TESTS
GENERAL INFORMATION

The SideHill 6620 Combine has been developed for
harvesting crops on slopes up to 18 percent where
level land combines are normally used. The electro-
hydraulic leveling system automatically keeps the
separator level as the combine moves across changing
hill slopes.

The leveling system of the SideHill 6620 Combine is
comprised of two integral systems: Electrical and Hy-
draulic.

NOTE: Information covering the electrical and hy-
draulic systems for automatic feveling have been sep-
arated from the main electrical system (Section 240}
and hydraulic system (Section 270), and are included
in this section.

Electrical System

The leveling electrical system (Fig. 1} consists of
level sensing control box (L}, till limit switches (A and
K}, manual tilt switch (C), leveling control cut-out
switch (E), fuse (D), ignition switch (F), which is the
source of electrical current, and the two solenoids on
leveling control vaive (M].

Hydraulic System

The hydraudlic leveling system (Fig. 2, Page 350-
15-2} consists of proportional flow divider (R), leveling
control valve {A), and leveling cylinders {C and D).

NOTE: Complete coverage of the pperation of the
SideHill 6620 electrical and hydraulic leveling systems
is covered in Groups 350-10 and 350-15. The following
information fs a briof explanation of the operation of the
electrical and hydraulic lewveling systems.

TM-1202 (Oct-78) Litho in U.S.A.

Automatic Leveling Operation

As the combine comes inta a slope, a pendulum in
the level sensing contral box (L, Fig. 1) swings to one
side, causing alill switch in the box to close. Current is
sent to the appropriate solenoid on the leveling contral
valve (M). The activated solencid pushes the spacl in,
causing pressure oil 1o be always directed to the rod
end of the retracting cylinder. Pressure qil is obtained
from the proportional flow divider {H) refurn oil is
directed 10 a tee on the proportional flow divider and
then returned to the reservoir.

The leveling control cut-out switch {E) can be moved
to the off position to turn off the automatic leveling
systam.

Tilt limit switches (A and K) shut off the automadic
leveling system when the extending cylinder has fully
extended,

Manual Leveling Operation

The combine can be manually tilted by the operator
regardless of the position of the leveling control cut-out
switch (E). By moving manual tilt switch (C}, the oper-
ator can fully tilt the combine to the left or to the right.
The manual tilt switch {C) sends current directly to the
solenoids on the leveling control valve (M).

Combines - 6620, SideHill 6620, 7720 and 8820



350-05-2 General Information, Diagnosis, and Tests SideHill Leveling System Operation and Tests

GENERAL INFORMATION—Continued

HIMIAR

A—Lef THt Limit Switch F —ignition Switch J —Left Hand Leveling Cylinder
B—Right Hand Leveling Cylinder G—Main Control Valve K—Right Tilt Limit Switch
C—Manual Tt Swiitch H—Froportional Flow Divider L—Level Sensing Control Box
D—Fuss | =To Resarvolr M—Leveling Contrel Vaive
E—Laveling Control Cut-Out Switch Electrical System
Hydraulic System

Fig. 1-SideHill 5620 Electrical and Hydraulic Syalems Diagram

T™M-1202 (Oct-78) Litho In U.S.A. Combinas - 6620, SideHill 6620, 7720 and 8820



SideHill Leveling System Operation and Tesis

General Information, Diagnosis, and Tests 350-05-3

DIAGNOSING MALFUNCTIONS

Fig. 2-Leveling Conmtrol Valve

When diagnesing leveling system problems, first
determine if the problem is in the elecirical system or
the hydraulic system,

To determine if the problem is electirical or hydraulic,
place the leveling control cut-out switch in the “QFF"
position; start engine, and mave throttle lever to the
fast idle position. Raise header and lower [ift cylindar
safely stop. Block wheels fo prevent combine from
rolling. Craw! underneath the feeder house to manually
actualte the leveling control valve,

CAUTION: Do not allow any part of the
body to be caught by the final drive leveling
arms while perfaorming this test.

Electrical Malfunctions

Depress the manual push pin (A, Fig. 2) on the
leveling control valve. The combine should filt fo the
left. Depress the manual push pin {B) on the leveling
contrel valve. The combine should till to the right. If
afier depressing both push pins, the combine filts
correctly, the problem is in the electrical system. If after
depressing both push pins, the combine does not tilt or
slowly tilts, the problem i5 in the hydraulic system.

NOTE: Itis important to have the engine at fast idle
to develop full hydrawic flow out of the main hydrauwiic
pLUmp,

If the manual push pins cannot be depressed man-
ually, the leveling confrol valve must be disassembled.

The following charts are divided into hydraulic and
elecirical malfunctions. Charts begin with sasy mal-
functions to check and progress with more time con-
suming malfuncfions. Each malfunctien listed gives a
test or disassembiy of a component to be performed to
determine if it is the malfunction.

Some steps within the charts specify a test number
o perform. All tests are assigned a number for sasler
reference.

Listed below is a table of contents for the chart
headings.

Page
Combine will Level Manually but not Automatically to the Right . ..oovvn it e 05-4
Combine will Level Manually but not Automatically to the Left, . ... ...... .. .......  ............. 05-4
Combine will Level Manually but not Automatically in Either Direction. . ............................. 05-4
Combine will Level Automatically and Manually one Direction Only ... ... . oo iinn 05-5
Combine will Level Automatically but not Manually Iy Elthes™ DIrgcdloim oo v imirammc s casmaviain e s 05-5
Combine Levels to one Side by liself. | . Tl 5
Combine will not Level Manually or Auiumatlcaly in Either D]recﬂun ................................ 05-6
Combine will not Level Manually or Automatically to the Lefl. ... ... T — P — 05-6
Combine will not Level Manually or Amamatica[!yto e Rl e ocensmmanis spasmmiamass: ST
Combine Hunts or Erratically Levels . - - . 05-7
Combine Tips Complately 1o one Slde Comas Back to Leve[ and
Immediaiely Tips Completely to the Same Side . . , . 05-7
Hydraulic Malfunctions
Page
Setiling of both Leveling Cylinders only during Operation ., . N |
Seltling of Dne or Both Leveling Cylinders while Parked and durmg Operal‘rcm P -1 -
Leveling Cylinders Retract aller Rephasing . N R e e S et R
Combing Levels Slowly or Not at All .. oo i i e vy e e s e et 05-9

TM-1202 (Oct-78) Litho in U.S.A.

Combines - 8620, SideHill 6620, 7720 and 8820



350-05-4 General Information, Diagnosis, and Tests SideHill Leveling System Operation and Tesls

ELECTRICAL MALFUNCTIONS
Combine Will Level Manually but Not Automatically to the Right

tGESEE$E¥:éE;TE¥:I$H DEFECTIVE DKGR WIRE
el : LOOSE CONNECTIONS 1___thl:lf\l'l L.H. CYLINDER LIMIT
ghilg: OR DEFECTIVE = 0N CONTROL BOX P SHITCH TO RIGHT TILY

SOLENQID (L.H. SOLEMOID)
PERFORM TEST HQ. 2 FERFORM TEST NO. 2

DEFECTIVE DEGR WIRE e 3
»| FROM CONTROL BOX TO a ESEEEH"&K
L.H. CYLINDER LIMIT PERFORM TEST NO. 3
SHITCH PERFORM TEST %
HEFESTH k-2

Fig. 3-Combine Will Level Manually but Not Automatically to the Right

Combine Will Level Manually but Not Automatically to the Left

LOOSE COMMECTIONS ON DEFECTIVE YELLOW WIRE
R.H. CYLINDER LIMIT FROM R.H. CYLIMDER LIMIT
SWITCH OR DEFECTIVE - Eﬁﬂgéﬂggngggiﬂﬂﬂ | CWITCH TO LEFT TILT
SWITCH SOLENOID {R.H. SOLENOID)
PERFORM TEST 0. 2 PERFORM TEST NO. 2
¥
DEFECTIVE YELLOW WIRE DEFECTIVE WHITE WIRE
[Rﬁ“ E?TE.‘EE;REE¥HE$ | FROM RIGHT TILT 70 _,,_IDEFEI:T:'.'E CONTROL BOX
SWITCH PERFORM TEST ';,EE}DL;L&E.?LEEN? PERFORM TEST WOD. 3
NO. 2 HEPEIAN
Flg, 4-Combine Wil Level Manually but Not Automalically to the Laff
Combine Will Level Manually but Not Automatically in Either Direction
BOTH LIMIT SWITCHES OPEN IN RED WIRE FROM
fLoose cowmecTrons| . |DEFECTIVE OR HAVE CUT-0UT SWITCH TO
EUH CONTROL BOX = LOQSE CONMECTIONS Tl eONTROL BOX
PERFORM TEST NO. 2 PERFORM TEST NOS. 1 & 2 |
DEFECTIVE LEVELING CONTROL DEFECTIVE ]
w| CUT-0UT SWITCH »| CONTROL BOX |
PERFORM TEST NO. 1 PERFORM TEST WO. 3] :
| HATHIAN

Fig. 5-Combine Wil Leve! Manually but Not Automatically in Either Direction

TM-1202 (Oct-78) Litho in U.S.A, Combines - 6620, SideHill 6620, 7720 and 8820



SideHill Leveling System Operation and Tests General Information, Diagnosis, and Tests 350-05-5

Combine Will Level Automatically and Manually One Direction Only

DOES MOT WAHUALLY DOES HOT MANUALLY
LEVEL TO THE LEFT LEVEL TO THE RIGHT
L A i
DEFECTIVE YELLOW WIRE DEFECTIVE DARK GREEN WIRE
FEOW LEFT TILT SOLENCGLO FROM RIGHT TILT SOLENOID
(k.M. SOLENDID} 10 {L.H, SOLENOLD) TO MAMUAL
MAMUAL LEVELIMG SWETCH LEVELING SWITCH PERFORM
FERFOEM TEST KOS, 187 TESTS MO5. 147
L i 3
DEFECTIVE MAMUAL DEFECTIVE MANUAL
LEVELING SWITCH LEVELTIHE SWITCH

HEFEOON

Fig. F-Combing Wil Level Aulpmatically and Manually One Direction Cnfy

Combine Will Level Automatically but Not Manually in Either Direction

| A
DEEEE]“EEE?”#E%REJ'%E?{ DEFECTIVE YELLCW, DARK- DEFECTIVE MANUAL
{70 MANUAL LEVELINE o |GAEEM WIRES FROM HARLAL LEVELING CORTROL
|surcﬁup%"}funn TEST TITILT SWITCH TO TILT " SKITCH

o, 1 iy SOLEROIDS PERFORM TEST MO. 1
{Na.

CEEELET

Fig. 7<Combing Wil Level Automatically but Not Manually in Either Direction

Combine Levels to One Side by ltself

m ; FENDULUM DASHRDT
ADJUST CONTROL)  [FENDUCUM 1K COMTROLY " opiFice ResTRICTED
BOX TILT s ™ OR DASHPOT
BEFECTIVE
DEFECTIVE CONTROL | SHORT IK LOWER DEFECTIVE MAHUAL
2 e sl TRING HARNESS »|LEVELING CONTROL
PERFORM TEST NO. 3 PERFORM TEST NO. 2 ey S
BE7P0ER

Fig. 8-Combing Levels o One Side by Biself

TM-1202 {Oct-78) Litho in US.A. Combines - 6520, SideHill 6620, 7720 and B820
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ELECTRICAL MALFUNCTIONS—Continued

Combine Will Not Level Manuaily Or
Automatically In Either Direction

OPERATE ELECTROD-
HAGNETIC CLUTCH
AND FUEL FUMP

1 f

DOES WOT OFERATE OPERATES
CORRECTLY CORRECTLY
QFPERATE ¥
STRRTER

DEFECTINE £ AM?
FUSE LOCATED N
INSTRUMENT PANEL

ki

GPERATES
CORRECTLY s
L
T DOES HOT OPERATE [
CORRECTLY DEFECTIVE WHITE
CHECKE COMMNECTIDNS GROUND WIRES FROM
ON IGHITION L.H. SOLENOID
SWITCH TH CONTROL BOX
AND/SOR FROM
} . COMTROL BOX TO
GROUND
REPLACE TGHMITION CHECK LODWER PERFOR® TEST MO, 2
SWITCH 304 CIRCUIT
BREAKER
L
DEFECTIVE RED
r WIRES FROM
IGNITION SWITCH
CHECK WIRING TO FUSE AND/OR
AND CONMECTIONS FROM FUSE TO
HETWEEN BATTERY LEVELI%G CONTROL
AND IGNITION CUT-0UT SWITCH
HIOGT 5N SWEITCH PERFORK TEST WO, 1

Fig. 9-Combine will nof Level Manually or Automalically in Elther Direction

Combine Will Not Level Manually or
Automatically To The Left

|DEFE£TIHE WHITE WIRE ON
LOOSE COMNECTIONS el LEFT TTILT SOLENDID GOING DEFECTIVE LEFT
ON LEFT TEILT SOLENCID TO RIGHT TILT SOLERDID '_ITILT SOLENOTD
FERFORM TEST NO. 2

RaFPa4n

Fig. 10-Combine will nof Leve! Manually or Aulomatically fo the Left

TM-1202 (Oct-78) Litho in U.S.A, Combines - 6620, SideHill 6620, 7720 and 8820



SideHilf Leveling System COperation and Tests General Information, Diagnosis, and Tests 350-05-7

Combine Will Not Level Manually Or
Automatically To The Right

i L DEFECTIVE RIGHT
1 TILT - I
SOLENO[D TILT SOLENQID
HEFDALY

Fig. 11-Combime will no! Lave! Manualy or Aulomalicatly fo the Right

Combine “Hunts” Or Erratically Levels

DEFECTIVE AND/OR MIS- DEFECTIVE CONTROL
ADJUSTED DASHROT IN BN

CONMTROL BOX FERFORM TEST NO. 3
HIFraex

Fig. 12-Combine "Hunts” or Erratically Levels

Combine Tilts Completely To One Side,
Comes Back To Level And Immediately
Tilts Completely To The Same Side

This malfunction ocours in the level sensing control
box either by the failure of a fransistor or a defective filt
switch,

. TM-1202 (Oct-78) Litho in U.S.A Combines - BB20, SideHill 6620, 7720 and BB20



350-05-8 General Information, Diagnosis, and Tests SideHill Leveling System Operation and Tests

HYDRAULIC MALFUNCTIONS

Settling of Both Leveling Cylinder Only
During Operation

LEAKING SEAT OR

LEAKING BALANCE | _ | LIMIT SWITCHES LJO-RINGS IN YALYE FORDUS VALVE
BEAM HOSE T NGT ADJUSTED T|BLOCK(S) PERFORM " BLOCK(S)
TEST NO. 5

Fagd1ay
Fig. 13-SeMling of Both Leveling Cylinders Only During Operafion

Settling of One or Both Leveling
Cylinders While Parked and During

Operation
== s
SEALS VALYE BLOCK [—| BEAKING CYLINOER] oyl hinktng Yt NDFR
TO CYLINDER PISTON SEAL

HIPHREN
Fig. 14-Settling of One or Both Leveling Cylinders While Parked and During Operation

Leveling Cylinders Retract After
Rephasing

This malfunction is caused by a leaking or missing
ball check in the head end of either leveling cylinder.

‘TM-1202 (Oct-78) Litho in U.S.A. Combines - 6620, SideHill 6620, 7720 and 8820
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SideHilt Leveling System Operation and Tesls

General Information, Diagnosis, and Tests

350-05-11

ELECTRICAL TESTS

General Information

Always use accurate equipment when making elec-
trical tests, Faulty testing equipment will prevent vou
from doing thorough work and may damage the elec-
trical sysiem.

Test Equipment

Fig. 16-Service-Gard Sidelill Leveling Tester

The Service-Gard Automalic Header Haight Control
and SideHill 6620 Leveling Tester {Fig. 16) is available
for testing the SideHill electrical feveling system. Sae
Special Tools, A volimeter is also required for testing
the leveling sensing control box,

NOTE: When using this tesfer, follow the instruc-
tions included except those for lesting the level sensing
control box. The availabillly of transislors for service
parts has made Steps € and 7 for position 2 on the
Tester mstructions obsolete, New Test instructions are
given in Test No. 8 of this section,

Test No. 1 - Checking SideHill Upper
Wiring Harness

H using the Service-Gard SideHill 8620 Leveling
Tester, foliow the procedure given in the next column,
i a Service-Gard SideHill 6620 Leveling Tester is not
awvailable, a voltmeter can be used. Turn the ignition
switch on,

TM-1202 (Oct-78) Litho in UL5.A.

1. Turn selector switch an tester to position 1. This
position tests the SideHill 6620 switches in the instru-
ment panel and the harness leading from them.

2. Disconnect the three pin connector located on
the lefi-hand side of the combine,

3. Connect the three pin connector of the test unit to
the threa pin connector of the upper harness.

4. Connect ground clamp fo a good ground on the
combine and position tester for observalion from the
operator's platiorm,

8. Turn ignition awitch on but do not start engina.

5. Move leveling control cut-out switch on insbru-
ment panel of combine to the "ON" position. Power
test light should glow. If it does not glow, check for
loose connections at test unit, leveling control cut-out
switch, ignition switch, or for a blown fuse or brokan
wires. If power test light slill does not glow, refer to
electrical diagram on test instructions supplied with the
test unit and place tect probe at points A, B, C, D, E, F,
and G in sequence io locate failure.

NOTE: Failure of the test probe light o glow at any
point indicates that the defective component lies be-
twaen that point and the point previousiy tested.

7. Depress the "R" position of manual leveiing
control swilch, The right tilt light should glow. If it does
not giow, check for loose connections at manual level-
ing control switch, test unit, defective manual leveling
control switch, or for broken wires. If the right tilt light
still does not glow. refer to electrical diagram on test
instructions supplied with the test unit and place test
probe at points E, 2, 1, and H in sequence to iocate
failure.

8. Press "L position of manual leveling control
switch. The lefttilt light should glow . If it does not glow,
check for loose connections at manual leveling control
switch, test unit, defective manual leveling control
switch, or for broken wires. If the left tilt light still does
not giow, refer lo electrical diagram on test instructions
supplied with the test unit and place tles! probe al
paints E, 2, 3, and J in sequence to locate failure.

9. Turn off ignition swilch, disconnect test unit, Re-
connect wiring harness.

Combines - 8620, SideHil 6820, 7720 and 8820



350-05-12 General Information, Diagnosis, and Tests

SideHill Leveling System Operation and Tesis

ELECTRICAL TESTS—Continued

Test No. 2 - Checking SideHill Lower
Wiring Harness

K using the Service-Gard SideHill 6620 Laveling
Tester, follow the procedura given below, If a Service-
Gard SideHill 8620 Leveling Tester is not available, a
voltmeter can be used. Turn the ignition switch on,

1. Turn selactor switch on tester to Position 2.

2. Raise combine feeder house, shut off engine,
and lower hydraulic cylinder safety stop.

3. Disconnect the four pin plug at the leveling con-
trol box and connect the mating plug on tester harness
to the four pin plug on the SideHill harness. Connect
ground clamp to a good ground on combine and locate
test unit so it can be observed from the operator's
platform.

4. Combine must be in level position. Turn on igni-
tion switch but do not start engine.

5. Depress “R" position of manual leveling conirol
switch. Right tilt test light should glow. If it does not
glow, check for loose connections and defective it
limit switch. If the right tilt light still does not glow, refer
to electrical diagram on test instructions supplied with
the test unit and place test probe at points F, G, H, and
J in sequence to locate failure.

6. Depress “L" position of manual leveling control
switch. Left tilt test light shoud glow_ If it does not glow,
check for loose connections and defective tilt limit
switch. If the left tilt flight still does not glow, refer io
electrical diagram on test instructions supplied with the
testunit and place test probe at points B, C, D, and E in
sequence to locale failure.

TM-1202 (Oct-78) Litho in U.S.A.

Test No. 3 - Checking SideHill Level
Sensing Control Box

NOTE: Disregard instructions included with the
Service-Gard SideHill 6620 Leveling Tester for check-
ing the level sensing control box (Position 2, Steps 6
and 7} and use instead, the procedure given below.

1. Disconnect the four pin plug at the leveling con-
trol box and connect the mating plug on tester harness
to the four on the SideHill harness. Connect ground
clamp to a good ground on combine and locate test
unit so it can be observed from the operator's platform.

2. Connect the four pin plug on control box to the
four pin plug on tester harness.

3. Turn onignition switch and leveling control cutout
switch.

4. Loosen control box mounting bolts and move
bottom of box toward the combine’s left side (coun-
terclockwise). The right tilt light should glow. If the right
tilt light does not glow {or if left tilt light glows ), proceed
to Step No. 6.

5. Rotate bottom of control box toward combine's
right side (clockwise). The left tilt light should glow. If
the left tilt light does not glow (or if right tilt light glows),
proceed to Step Mo. 6.

6. Remove front cover on control box. Connect one
lead of a voltmeter to a good ground on the combine.

Combinas - 6820, SideHill 8620, 7720 and 8820
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General Information, Diagnosis, and Tests 350-05-13

0 0
[rzrraan
HITTIaN
A—Pandulum E—Rasiator
B—Reaniator F —Resistor
C—Resistor G—Transistor
D—Reasistor H—Translator

Fig. 17-Checking SideHill Level Sensing Control Box
7. Probe point (D, Fig. 17). Voltmeter should indicate
10-11 volts.

NOTE: Scratch contact point with probe to remove
insulating coating to get a good contact.

TM-1202 {Sep-86) Litho in U.S.A.

8. Probe points (E and F, Fig. 17) with pendulum
centered. Voltmeter should indicate battery voltage (11-
12 volts). If not, control box is defective.

9. Probe point (E, Fig. 17) with pendulum swung to
left side of combine. Voltmeter should indicate a drop in
voltage. If not, control box is defective.

10. Probe point (F, Fig. 17) with pendulum swung to
right side of combine. Voltmeter should indicate a drop
in voltage. if not, control box is defective.

11. Touch probe against transistor (G, Fig. 17) with
pendulum swung to right side of machine. Voltmeter
should indicate 8-10 volts. Center pendulum. Voltmeter
should indicate zero voits. If either voltage is not correct,
transistor (G, Fig. 17) is defective. The John Deere ser-
vice part transistor is furnished with detailed installation
instructions.

NOTE: Scratch contact point with probe to remove
insulating coating to get a good contact.

12. Touch probe against transistor (H, Fig. 17) with
pendulum swung to left side of combine. Voltmeter
should indicate 3-10 voits. Center pendulum. Voltmeter
should indicate zero volts. If either voltage is not correct,
transistor (H, Fig. 17) is defective. Refer to Page 150-05-
1 for repair procedures.

NOTE: If Steps 4 and 5 were negative and Steps 7 -
12 were positive, control box is defective.

Combines - 6620, SideHill 6620, 7720 and 8820
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SideHil Leveling System Operation and Tests

HYDRAULIC TESTS

General Information

The proper use of testing equipment will guickly
locate the trouble within the hydraulic leveling system,
thus reducing combine “down time." For proper use of
testing eguipment, See Section 270.

Testing Procedure

The basic procedure when testing a hydraulic sys-
tem is to apply a controlled load to the system or a
component of the system to check pressure and rate of
flow.

NOTE: Back pressure is the pressure required to
circulate the oil without any system(s) activated. Back
pressure will vary throughout the hydrawlic system.
Measure back pressure at the same location that the
high pressure reading is faken.

Test No. 1 - Checking Leveling System
Pressure

Fig. 18-Checking Leveling System Pressura

Flow rate should be 4. 1-4.7 GPM (15.5-17.8 L/m) at
full engine rpm and 1000 psi (B8 har) pressure.

Check for the leveling system pressure by connect-
ing testing equipment to the pressure port of leveling
control valve (Fig. 18).

Use the following procedure:

1. With test equipment connected, start engine and
move throttle lever to fast idla. Turn off leveling contral
cut-out switch. Manually tilt machine completely to one
side with the manual tilt switeh,

2. Manually tilt the machine completely to the other
side, with the manual tit swilch, noting the pressure
and the time required to filt the machine. This time
should be 9-12 seconds,

TM-1202 (Sep-86) Litho in U.S.A.

3. Manually tilt the machine completely to the other
side, noting the pressure and the time required to it
the machine.

4, Pressures for leveling to the left and to the right
should be approximately the same. The prassure re-
guired to tilt the machine depends on how full the grain
tank is and other factors affecting the weight of the
machine. Pressures should be in the range of 800-
1200 psi (54-81 bar) with an empty grain tank.

Test No. 2 - Checking Flow to Main
Control Valve

HETTOEN

B—Gauge Port

A—Pressure Port

Fig. 18-Checking Fiow to Main Control Valve

Pressure should be 2200-2400 psi (150-163 bar)
plug back pressure when the relief valve in the main
control valve is opened. Flow rate should be 6.3-7.1
GPM{23.8-26.9 L/m) at fast idle rpm and 1000 psi (68
bar} pressure.

Check for the flow rate to the main control vaive from
the proportional flow divider by connecting testing
eguipment to pressure port (A, Fig. 19) of main control
valve. If only a pressure gauge is used, connect it to
the gauge port (B, Fig. 18).

Combines - 6620, SideHill 6620, 7720 and 8820



SideHifl Leveling Systern Operation and Tests

General Information, Diagnosis, and Tests 350-05-15

Test No. 3 - Checking Pump Flow Rate

HETFION
HRITION

C—inlet Port D—Leveling Port

Fig. 20-Checking Pump Flow Rate

Flow rate should be 10.6-11.6 GPM {40.1-43.9 L/m)
at full engine rpm and 1000 psi (B2 bar! pressure,

Check for flow rate from pump by connecting test
equipmeant ta inlet port of proportional flow divider (C,
Fig. 20).

TM-1202 (Mar-82) Litho in U.S.A,

Test No. 4 - Checking Leveling System
Relief Valve

Prassure shoukd be 2525-26800 psi (172-177 har)
plus back pressure when the leveling systemn relief
valve is open,

Check relief valve apaning pressure by connecting a
pressure gauge to the leveling port (D, Fig. 20} of the
proportional fiow divider,

NOTE: The pressure required to level the machine
depends on grain tank level and anything else affecting
the weight of the machine. Excessively high pressure
may indicate a fack of lubrication of the feedsr house
front closure andy/or binding in the leveling arms or
front closurs,

Test No. 5 - Checking Leveling Cylinder
Valve Block Leakage

RETTAM

Fig. 21-Checking Leveiing Cytinger
Vaive Biock Leakage

Disconnect the drain line an leveling cylinder (Fig.
21} to check leakage of valve block. A small amount of
oil should drain from the ocpen port, Afler than, there
should be no continuous draining of cil from the port.
The leakage rate should not excead 4 drops per min-
ute.

Combines - 6620, SideHill 6620, 7720 and 8820
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SidaHill Leveling System Operation and Tests

Electrical System 350-10-1

Group 10
ELECTRICAL SYSTEM

GENERAL INFORMATION

A—Manual Laveling Control
Switch

B—& Amp Fuse

C—To lgnition Switch

D—Upper Wiring Harness
E—Lower Wiring Harness
F—Laft Tilt Limit Switch
G—Connector

H—Level Sensing Control Box
| —=Leveling Contral Valve
J—Left Tilt Solenocid

K—Right Tiit Solenoid

L —Right Tilt Limit Switch
M—Levaling Control
Cut-Out Switch

Fig. T-SideHi Electrical Leveling System

Tha SideHill leveling system is comprised of two
integral systems, Electrical and Hydraulic. The SideHill
alectrical system activates the hydraulic system during
automatic and manual leveling.

The SideHill Electrical System consists of the fol-
lowing components:

Leveling control box {H, Fig. 1). Refer to Page 10-4
for operation of the control box

Right and left tilt limit switches (F and L, Fig. 1).
Refer o Page 150-05-5 for operation of these
switches,

TM-1202 (Oct-78) Litho in LLS.A.

Right and left filt solenoids (J and K, Fig. 1) on the
leveling control valve (l). Refer to Page 10-2 for
operation of the solenoids.

Manual leveling control switch (A, Fig. 1). Refer to
Page 150-05-5 for the control switch.

Leveling control cut-out switch (M, Fig. 1), refer to
Page 150-05-5 for operation of this cut-out switch,

A 6 amp fuse (B, Fig. 1).

Combines - 6620, SideHill 6620, 7720 and 8820



350-10-2 Electrical System

SideHill Leveling System Operation and Tests

GENERAL INFORMATION—Continued

Automatic Leveling

When the combine moves onto a slope that tilts the
machine o the right or left, the pendulum in leveling
control box (Fig. 2) swings fo the right or left. causing
the appropriate tilt switch in level sensing contral box to
close.

Current flows from ignition switch (Fig. 2) through
fuse and leveling control cut-out switch to leveling
control box.

The closed right or left tilt switch in level sensing
control box (Fig. 2) directs current to the correct tilt limit
switch which is normally closed. Current flows to and
activates the appropriate filt solenocid which moves the
spool in leveling control valve causing the hydraulic
systam to level the machine to the right or left.

If the leveling cylinders reach the end of their stroke,
tilt limit switch {Fig. 2) opens, causing tilt solenoid to
deactivate and shutting off the hydraulic leveling sys-
tem.

If the combine becomes level before the leveling
cylinders come fo the end of their stroke, the pendu-
lum, in leveling control box (Fig. 2), centers between
both tilt switches opening the tilt switch. This deac-
tivates the elecirical and hydraulic leveling systems.

A white wire from the commeon ground junction on
right tilt sclenoid (Fig. 2) leads to the level sensing
contral box. The common ground junction is grounded
to the combine frame by a separate white wire. This
serves as a ground for the entire electrical leveling
system.

TM-1202 (Oct-78) Litho in U.5.A.

Manual Leveling

The operator activates manual leveling control
switch (Fig. 2) for leveling to the right or left. Current
flows from ignition switch through fuse to leveling con-
trol cut-out switch. Current flows directly to manual
leveling control switch regardiess of the position of
leveling control cut-out switch.

Current flows from manual leveling control switch
(Fig. 2) to right or left tilt solenoid, activating the right or
left tilt solenoid. This moves the spool in leveling con-
trol valve, causing the hydraulic system to level the
machine to the right or left.

Even with the leveling cylinders at the end of their
stroke, the manual electrical and hydraulic leveling
systems will still be activated. This will cause the relief
valve to open in the proportional flow divider.

if the operator disengages manual leveling control
switch (Fig. 2) with leveling control cut-out switch in the
on position, the automatic leveling system will imme-
diately level the machine to the right or left, since the
pendulum in leveling conirol box is swung to the right
or left. An exception is if the machine is on a slope and
the combine Is brought to a level position with the
manual leveling system. Then the pendulum will be
centered in the leveling control box and therefore, not
activaling the automatic leveling system.

If the operator disengages manual leveling control
switch (Fig. 2) with leveling control cut-out switch in the
off position, the combine will stay tilted in that position
when the operator disengages the manual leveling
control switch.

Combines - 6620, SideHill 6620, 7720 and 8820



SideHill Leveling System Operalion and Tesis

Electrical System 350-10-3

NOTE CHPLY COOES ARE RESD AS AL 0w
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Fig. 2-Sideiill 8800 Electrical Leveiing System Diagram

TM-1202 (Oct-78) Litho in LLS.A.
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350-10-4 Electrical System

SideHilt Leveling System Operation and Tests

LEVEL SENSING CONTROL BOX

General Information

The leveling control box, mouriad on the front axle,
containg two sensing switches, a pendulum, two tran-
sistors, a dashpot with an adjustable arifice, and mis-
cellanecus resistors and diodes.

Basically, the pendulum acting against the two
sensing (or tilt) switches, which activate the remaining
electrical leveling system and the hydrauiic leveling
systam, keeps the separator level while the hsader,
wheels, and axles follow the contour of the ground.

Leveling to the Right or Left

When the combine moves onto a slope that causes
it to lean to the right or left, the level sensing control
box, secured io the front axle, pivols around the per-
pendicular pendulum (A, Fig. 3) inside the control box.
If the combine leans o the right or left 17 off center,
right tilt switch {C) or left tilt switch (B) is closed by
perndulum {A). If the combine changes slope rapidly,
dashpot (G) will keep the pendulum centered and
prevent overleveling, The dashpot (G) forces air
through adjustable orifice {(F} when leveling and pre-
vents unnecessary leveling action due to the combine
traveling over small bumps.

Current i= directed to the circuit board. The emitter
base junction of transistor {E, Fig. 3) becomes forward
biased and directs cutrent through the wiring harness
and closed right or left tilt limit switch to the right or left
filt solencid on the leveling control valve, activating the
hydraulic leveling system.

When the hydraulic leveling system brings the com-
bine to a level position, pendulum (A, Fig. 3) centers,
causing right or left tilt switch (C or B, Fig. 3) to open,
turning off the electrical system and the hydraulic lev-
eling action.

TR A N TR | ik de B1 oA

B adshibl et

L

HEPTIERY

A=—Pendubum

B—Left Tilt Switch
C—Right Tilt Switch
D—Left Tilt Transisior

E—Right Tilt Transistor
F—Adjustable Oritice
G—Dashpot

Fig. 3-Lavel Sensing Contral Gox
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SideHill Leveling Systern Operation and Tests Hydraulic Systermn  350-15-1

Group 15
HYDRAULIC SYSTEM
GENERAL INFORMATION

T o} e,
s
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A—R.H. Leveling Cylinder C—Main Hydrawlic Reservolr E-—=Main Hydrawlic Control F—Propartionat Flow Divider
B—L.H. Leveling Cylinder D—Main Hydraulls Pump Valve G—Laveling Cantrol Valve

Fig. 1-Hydrawic Componants

The system consists of the following components: Two double-acfing leveling cylinders (A and B, Fig.

Proportional flow divider (F, Fig. 1) with relief valve. B]']Sg;f; to Page 15-12for the operation of the leveling
Refer to Page 15-7 for"the operation of this vaive. o ’

Leveling control vaive (G, Fig. 1} equipped with right Hydraulic lines and hoses.

and left tilt solenoids. Refer to Fage 15-9 for the
operation of this valve.

TM-1202 (Oct-78) Litho in U.S.A. Combines - 6620, SideHilf 6620, 7720 and 8820



350-15-2 Hydraulic System

SideHill Leveling System Operalion and Tesis

GENERAL INFORMATION—Continued

B4 I8

A—Leveling Control Valve G—R.H. Cylinder Vaive
B—Conlrol Box Block
- G—R.H. Leveling Cylinder H=—LH. Cylinder ¥alve
D—L.H. Leveling Cylinder Block
E—Main Controi Valve | —Preasure Line
F—Return Lina J —Working Line LH.
Cylindar

K —8aiance Beam Lino

P—Laft Tilt Limit Switch

L —Working Line R.H. Q—Right Tt Limit Switch
Cylindar R—Proportional Flow Divider

M—Rsturn Line S—Presgure Ling

N—Drain Lina T—Frassure Line

O—Drain Line . Preasure Free OO

" Trapped O

Fig. 2-Leveling Sysiem nol Activaled

Leveling System not Activated

When the leveling system Is noi activated, there is
no electric curent to either solenoid on the leveling
control valve (A, Fig. 2).

Valve blocks (G, Fig. 2) and (H) trap ol in the head
ends of both leveling cylinders (C) and (D).

Pressure free oil from proportional flow divider (R,
Fig. 2) flows 1o the leveling control valve (A) through
prassure line (). If one or mare of the following sys-
tems are used, pressure oll will flow from proportional
fiow divider (R) to main control valve (E} through
prassure line (T).

TM-1202 (Oct-78) Litho in U.S.A.

if none of the following systems are used, pressure
free oil will flow from proportional fiow divider (R, Fig. 2)
to main control valve (E) through pressure line (T).

Ground Speed (Excepl Hydrostatic Drive)
Headar Lift

Real Lift

Unloading Auger Swing

Automalic Header Height Control
Auxiliary Unloading Auger Drive

Combines - 6620, SideHill 6620, 7720 and 8820



SideHil Laveling System Operation and Tests

Hydraulic System 350-15-3

Leveling System not Activated
—Continued

Pressure Iree oil lows through leveling control valve
(A, Fig. 2) and is then returned to a tea on proportional
flow divider (R), through return line (M).

Pressure free oil flows back to the reservoir through
a return line (F, Fig. 2).

Leveling to the Right

foodls

A—Laveling Control Valve O—FA_H. Cylindsr Vaive

B—Control Box Block

C—A.H. Laveling Cylinder H—L.H. Cylinder Valva

D—l.H. Levaling Cylindsr Block

E—Maln Control Valve | —Pressure Line

F—Rsturn Line J =Waorking Ling L.H,
Cylinder

K—Balance Beam Lina

Drain Lines

Drain lines (O, Fig. 2) and (N) drain internal leakage
oil in valve blocks (G) and (H). preventing a hydrostatic
lock between plunger and seal. Refer lo Page 15-30,

The return oil is drained back to a lee on preportional
flow divider (R, Fig. 2), through return line (M), and
then back to reservoir through retumn line (F).

P—Laft Tilt Limit Swheh

L—Working Line R.H. Q—Right Tk Limk Switch
Cylinder A—Proportional Flow Divider
B—Heturn Lino S—Pressure Line
W—Drain Line T—Pressure Line
O—Drain Line B Pressure Ol
| Pressure Fres OO

Fig. 3-Leveiing to the Right

TM-1202 (Oct-78) Litho in U.S.A,

Combines - 5620, SidaHill 6620, 7720 and 8820



350-15-4 Hydraulic System

SideHill Leveling System Operation and Tests

Leveling to the Right—Continued

When the combine moves onto a slope that causes
itto lean to the left, the electrical system (as described
on Page 10-1), activates the left-hand soclencid on
leveling control valve (A, Fig. 3).

The activated solenoid pushes the spool in, causing
a demand for pressure oil from the main hydraulic
pump. This pressure oil flows from the main hydraulic
pump to the proportional flow divider (R, Fig. 3).

The proportional flow divider (R, Fig. 3) directs 40%:
of the oil to leveling control valve (A) through pressure
line (1). The remaining 60% is directed to main control
valve (E) through pressure line (T). The proportional
flow divider (R) will always direct 40% of the oil to the
leveling system regardless of pressure requirements in
either the leveling system or the main hydraulic sys-
tem.

Leveling control valve (A, Fig. 3) directs pressure oil
to valve biock (H) on top of right-hand leveling cylinder
(D) through working line (J),

Valve block (H, Fig. 3) then directs pressurized oil to
the rod end of right-hand cylinder (D), causing it to
retract.

Ag the right-hand cylinder (D, Fig. 3) retracts, oil
forced out of the head end of the cylinder iz directed by
valve block (H) to valve block (G) on left-hand cylinder
(C) through balance beam hose (K).

TR 122 £ TR1 T Bha in 112 A

Valve block (G, Fig. 3) directs this oil to the head end
of the left-hand cylinder, causing it to extend.

Valve block (G, Fig. 3) also directs oil forced out of
the rod end of left-hand cylinder {C) to leveling control
valve (A) through working line (L)

Lewveling control valve (A, Fig. 3) directs this return
oil from left-hand leveling cylinder (C) to a tee on
proportional flow divider (R) through return ling (M),

The return oil flows back to the reservoir through
return line (F, Fig. 3).

When the hydraulic leveling system brings the com-
bine separator to a level position, the electrical system
shuts off the current to the left-hand solenoid on level-
ing control valve (A, Fig. 3). The spooi, in the leveling
control valve centers, causing the hydraulic leveling
gystem to be deactivated.

If the combine is leveled to its maximum 18 percent
slope, limit switch (P, Fig, 3), on the extended left-hand
eylinder (C), shuts off the current to the left-hand
solenoid on leveling control valve (A). This causes the
spool in leveling control valve (A) to center, deactivat-
ing the hydraulic leveling system.

e bl SN DA R SAAA FTA8 -~ d AfAs



SideHill Leveling System Operation and Tests

Hydraulic System 350-15-56

HIa4ad

A—Leveling Control Valve G—AH. Cylinder Vaive

B—Control Box Block

C—R.H. Leveling Cylinder H—LH. Cyfinder Vaive

D—L.H, Leveling Cylindar Block

E—Main Control Valve | —Pressure Line

F—Aeriurn Lina J —Working Line LH.
Cylinder

P—Laft Tt Limit Switch

K—Salance Beéam Lins

L—Working Line RLH. G—Right Tiit Limit Switch
Cylinder R—Proportional Flow Divider

M—Reaturn Line S—Pressura Line

N—Drain Line T—Pressure Line

O—Drain Line W Pressure Oi

[ Pressure Free il

Fig. 4-Leveling to the Left

Leveling to the Left

When the combine moves onto a slope hal causes
it to lean to the right, the slectrical system (as de-
scribed on Page 10-1), activates the right-hand sole-
noid on leveling control valve (A, Fig. 4),

The activated solencid pushes the spool in, causing
a demand for pressure oil from the main hydraulic
pump. Thig pressure oll flows from the main hydraulic
pump to the preportional fliow divider (R, Fig. 4).

TM-1202 (Oct-78) Litho in U.S.A.

The proportional flow divider (R, Fig. 4) directs 40
percent of the ol 10 leveling control valve (A) through
pressure line (1). The remaining 60 percent is directed
to main control valve (E) through pressure line (T). The
proportional flow divider (R} will always diroct 40 por-
cent of the oil 1o the leveling system regardless of
pressure reguirements in either the leveling system or
the main hydraulic system.

Levaling control valve (A, Fig. 4) direcls pressure oil
to velve block (H) on top of left-hand leveling cylinder
(D) through working line (J).

Combines - 6620, SideHill 6620, 7720 and 8620



350-15-6 Hydraulic System

SideHill Leveling System Operation and Tests

Leveling to the Left—Continued

Valve block (H, Fig. 4) then describes pressurized oil
to the rad end of left-hand cylinder (D), causing it to
refract.

As left-hand cyfinder (D, Fig. 4) retracts, oil forced
out of the head end of the cylinder is directed by valve
block (H) to valve block (G) on right-hand cylinder (C)
through balance beam hose (K).

Valve block (G, Fig. 4) directs this oil to the head end
of the right-hand cylinder, causing it to extend.

Valve block (G, Fig. 4) also directs oil forced out of
the rod end of right-hand cylinder (C) to leveling control
valve (A) through working line (L).

Lewveling control valve (A, Fig. 4} directs this return
oil from right-hand leveling cylinder (C) o a tee on
proportional flow divider (R) through return line (M),

The return il flows back to the reservoir through
return line (F, Fig. 4).

When the hydraulic leveling system brings the com-
bine separator to a level position, the electrical system
shuts off the cumrent to the right-hand solenoid on
leveling control valve (A, Fig. 4). The spool, in the
levefing control valve centers, causing the hydraulic
leveling system to be deactivated.

If the combine is leveled to its maximum 18 percent
slope, limit switch (P, Fig. 4), on the extended right-
hand cylinder {C), shuts off the current fo the right-
hand sclencid on leveling control valve [A). This
causes the spool in leveling control valve (A) to center,
deacfivating the hydraulic leveling system.

R M ras s mme L a rea - Fe s

Drain Lines

Drain lings (0, Figs. 10 or 4) and (N} drain internal
leakage oil in valve blocks (G) and (H), preventing a
hydrostatic lock between plunger and seat. The oil is
drained back to unloading auger swing contral valve
(F) through return line (M). Return oil flows through the
unloading auger swing control valve (F) and to the
reservair through a return line.

Leveling Cylinder Rephasing

The proper volume of cil must be frapped in the
head end of each leveling cylinder to keep the sepa-
rator level, When the combine is on level ground, equal
amounts of oil are in the head ends of both leveling
cylinders. When the combine is driven on uneven
ground, or manually tilted, oil is transterred from the
head end of the retracting cylinder to the head end of
the extending cylinder, through the balance beam
hose.

Internal leakage of oil out of this closed circuit will
cause the combine to lean to one side during opera-
tion, causing unnecessary leveling corrections ar may
allow both cylinders o retract. Refer to Page 05-14 for
diagnostic steps when this occurs. Leaning to one side,
while the combine is parked, may also occur. Refer to
Page 05-3 for diagnostic steps when this occurs.

Rephasing orifices are located in the leveling cylin-
ders to add oil to the head ends of both leveling
cylinders if required. A properly working combine
should not require frequent rephasing. Rephasing can,
however, keep a combine operating in the field until the
leveling problems can be corrected. Rephasing is also
necessary any time the leveling cylinder is disassem-
bled or the balance beam hose has been disconnect-
ed.

The loosening of leveling cables may occur when
rephasing is necessary. Rephase the cylinders before
tightening the leveling cables. Damage to the feeder
house front closure can occur if cables are too tight.
Use the procedura on page 150-10-8 ta rephase the
leveling cylinders.




SideHifl Leveling System Operation and Tests

Hydraullc System 350-15-7

PROPORTIONAL FLOW DIVIDER

General Information

The proportional flow divider directs 40 percemt of
the oil to the leveling control valve and the remaining
60 percent to the main control valve: The 40/60 per-
cent for the division of flow will be maintained regard-
less ol pressure requirements in either the: levaling
gystem or the main hydraulic system.

The proportional flow divider contains a relief vaive
protecting the leveling syslem. When open, the relisf
valve returns oil from the leveling syslem 1o the reser-
woir. This relief valve is set at 2500 psi (175 bar).

Dperation of the proportional llow divider is as fol-
lows:

Leveling ngm Not Activated -
ystems Activated

No Other

g ‘t\\\\\\‘ k\\.\\\.‘\ )

i Y
I'I m'lt:llllllllu
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¥39423 H

A—Main System Orifice E—Laveling System Pon
B—Spool F—Leveling System Orifice
C—Main System Porl G-—Leveling Syatem Relief
D—From Main Hydraullc Valve
Pump H—To Roservol
[ iPressure Fres Ol

Fig. 5-Leveling System Not Activated -
Mo Other Systems Activaled

Pressure free oil flows from the main hydraulic pump
to port (D, Fig. 5). Oil fiows through four holes into
spoal (B).

TM-1202 (Oct-78) Litho in U.S.A.

Because no syslems are being activated, there are
equal pressure drops across orilices (A, Fig. 5) and {F)
and spool (B) remains centared,

The fiow divider directs 40 percent of the pressure
free oil to the leveling control valve through port (E, Fig.
£) and 60 percent to the main control valve through
port (C).

Lavaiing“s)yntam Not Activated -
One or More Other Systems Activated

.@"é

i
H“ "I».\‘k\c\\\

A—Main System Orifice F—Leveling System Orliice
B—Spool G—Leveling System Relief
C—Main System Port Valve

D—From Main Hydraulic H—To Rasarvalr

Pump B Pressure O

E—Laveling System Porl Low Presasure Oil

" Pressure Fres Oil

Fig. 8-Leviling Sysfern Mol dctiveted - One or More Other
- Sysfems Activaled

Whean one or more-of the combine hydraulic systems
is activated, and the leveling system is not activated,
the pressure-drop across orifice (F, Fig. 6) (caused by
the requirerment of high pressure oil through orifice [AT)
moves the spool (B) 1o tha right.

Combings - 6620, SideHil 6620, 7720 and 8820



350-15-8 Hydraulic System

SideHill Leveling System Operation and Tests

Leveling System Activated -
ystems Activated

No Other

_”H‘[ e S
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A—Main System Orifice
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71

F—Leveling System Orifice

B—Spool G—Laveling System Reliol
C—Main Systam Port Valve
D—From Maln Hydraullc H—To Reservoir
Pump [ Pressure Ol
E—Laweling System Porl Low Pressure Ol
B Pressure Free Oil

Fig. 7-Leveling Gystam Activated -
No. Other Systems Activaied

When the leveling system activates and no other
hydraulic systems ara funclioning, the pressure drop
(caused by the requirement of high pressure oil lo the
leveling system) will be across orifice (A, Fig. 7) and
spool (B) will move to the left.

High prassure oil will flow to the leveling valve
through pert (E, Fig, 7). Low pressure il will llow 1o the
main control valve through port (C). Because no other
systems are activaled, this oil will refurn to the reser-
vair as pressure free ol

W the high pressura oil reaches 2500 psi (175 bar)
the relief valve in the proporlional flow divider will open
and the oil will flow 1o the reservoir through port (H, Fig.
7).

TM-1202 (Oct-78) Litho in U.S.A.

Leveling System Activated -
One or More Other Systems Activated
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NEQETS H
A—Main System Orifice F—Leveling System Oxifice
B—5pooal G—Leveling System PFelicf
C—Main System Port Vaive
D—From Main Hydraulic H—To Reservoir

50 Pressure O

Pump
E—Laveling System Port

Fig B-Leveling System Activated - Ons ar More
Other Systams Activated

5 Pressure Free Ol

When the leveling system and one or more of the
other systems are aclivaied at the same fime, 40
percent of the high pressure ol will flow 1o the leveling
control valve and B0 percent of the high pressure oil
will flow to the main control valve.

Because high pressure oil is required for both the
leveling system and the main s , the pressure
drop across the orifices (A and F, Fig. B) is equal and
spoal (B) remains centered.

It the pressure requirement increases for the level-
ing or one of the other hydraulic functions, the spool in
the proportional flow dividar will shift accordingly to
compensale for this increased requiremenit. This shift
in the spool will maintain the 40/60 percent divided
flow and will also maintain the speed al which the
function should operate.

Example: I the combine is in the leveling function
and the header is raiged at the same lime, the speed of
leveling will not change. Conversely, it the header is
belng ratsed and the combine starls io level, the raising
speed of the header will not change.

Combines - 6620, SideHill 6620, 7720 and B820



SideHill Leveling System Operation and Tesls

Hydraulic System 350-15-9

LEVELING CONTROL VALVE

General Information

The leveling control valve, which is mounted on Lhe
top of the front axle, congists bagically of two slectri-

cally operaled lilt solenoids which control the move-
ment of the leveling valve spool. This spocl controls the
flow of oil to and from the leveling cylinders.

A—Latt Tilt Solenold

E—To R.M, Leveling Cylinder
F—Tharmal Relis! Vaive
G—Pllot Check Valve

H—=To LH. Leveling Cylindar

C—Pliot Check Valve
D—Thermal Rells! Valve

Hiaeag

| —Pressurs Port M—Spoot

J—Right Tiit Sclenocid N—Slotted Washer
K—Sioted Washar [ Pressure Frae Ol
L—Return Port [ Trapped Ol

Fig. G-Leveling System Not Activated

Leveling System Not Activated

With the combine level, electric current is shut off,
and nelther sclenoid (A or J, Fig. 8) is aclivated.

Springs center spool (M. Fig. 8), allowing pressure
free oil to flow into port (E), around spool (M), through
slotted washers (N) and {K) and through port (L). Oil
returns 1o reservoir,

Filot check valves (G and G, Fig. 89). are closed,
trapping oil in the hydraulic lines.

TM-1202 (Jan-83) Litho in US.A.

The thermat relief valves (D and F) (Fig, 9) are primarily
for manufacturing purposes. When the combine moves
through the paint oven (at the factory), where the tem-
perature is near 93°C (200°F), these valves will leak off.
This leaking prevents the hydraulic hoses and lgveling
cylinders from bursting.

Combines - 6620 SudeHill 6620, 7720 and 8820



350-15-10 Hydraulic System

SideHill Leveling System Operation and Tes!s

GENERAL INFORMATION—Continued

A—Left Titl Solencid E—To RH. Leveling Cyfinder
B—Spool F=Thermal Relied Valve
C—Pilol Check Valve G—Pilot Chack Valve
D—Thermal Relief Valve H—Te LH. Leveling Cylinder

¥EOL28

| —Pressure Part M—Spool

J—Right Tiit Solenold N—Siotted Washer
K—3lotted Washer [ Pressure Ol
L—Return Porl . Pressure Free Oil

Fig. 10-Leveling to The Aight

Leveling To The Right

As the combine levels to the right, right tilt solenoid
(«, Fig. 10}, is activated by the slectrical leveling sys-
tem.

The activated right tilt solenoid (J. Fig. 10}, pushes
spool (M) in permiting oil from port (1) to flow around
spool (M) 1o pilot check valve (G), causing it to opan,
This aflows prassure oil to flow o the retracting right-
hand leveling cylinder.

TM-1202 (Jan-B3) Litho in LLS.A.

The prassure oil also forces spoel (B, Fig. 10) to the
left, causing pilot check valve (C) to open, allowing oil
from the extending left-nand leveling eylinder to flow
around spool (M) and through slotted washer (M).

Oil flows from pori (L, Fig. 10) to the reservoir.

Combines - 6620, SideHill 6620, 7720 and 8820



cideHiR Leveling System Operation and Tesls

Hydraulic System 350-15-11

A—Left Tk Solenald E—To RH. Laveling Cylinder
B—Spool F—Thermal Relief Valve
C—Pilot Check Vaive G—Pilot Check Valve

D—Thermal Relief Valve H—To LH. Leveling Cylinder

X

L
Ryagey
| —Pressure Porl M—Spoal
J—Right Tilt Solenold N—Sloted Washer
K—Giotted Washer 08 Preasure Off
L—Return Port 00 Pressure Free Ol

Fig. 11-Leveling io the Left

Leveling To The Left

Asg the combing levels to the left, left tilt solenoid (&,
Fig. 11), is activated by the electrical |aveling system.

The activated left tilt solenoid (A, Fig. 11), pushes
spool (M) in permitting oil from port (1) to fiow around
spool (M) to pilot check valve (C), causing it to open.
This allows presaure oil to flow to the retracting left-
hand leveling cylinder.

TM-1202 (Oct-78) Litho in U.S.A.

The pressure oil also forces spool (B, Fig, 11) to the
right, causing pilot check valve (G) 1o open, allowing oil
from the extending right-hand leveling cylinder 1o flow
around spool (M) and through slofted washer (K).

Oil flows from port (L, Fig. 11) 1o the reservoir.

Combines - 6620, SideHill 6620, 7720 and 8620



350-15-12 Hydraulic System SideHif Leveding System Operation and Tests

LEVELING CYLINDERS

General Information

Two leveling cylinders (Fig. 12) provide the hydraulic
force necessary to level the combine. Each leveling
cylinder is attached to the combine frame with trun-
nions. The rod of each leveling cylinder is attached to
the final drive housing. When a leveling cylinder ex-
tends, it rotates the tinal drive housing down. When a
leveling cylinder retracts, it rotates the final drive
housing up.

A—Platiorm Lewveling Cable C—Final Drive
B—L.H. Leveling Cylinder D—Drive Shaft

Fig. 12-Leveling Cylinder
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SideHill Leveling System Operalion and Tesis Hydraulic System 350-15-13
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HEOgER

A—Transter Tube C—Vaive Block F—Transter Tube
8—Pressure Port to D—Fiston G—FPressura Porl o
Leveling Contrel Valve E—Balance Beam Hose Leveling Conirol Valve  K—L.H. Leveling Cylinder
H—Valve Block N Trapped Ol
Fig 13-Leveling Sysiem nol Activated
Leveling System not Activated Pilot check valves, in the leveling control valve, trap

g oil in lines going to bath ports (B and G, Fig. 13). This
When the leveling system is not activated, pilot -
gt _:II b valvs Biloct [GmFig. 13) and (H) trap oil also traps ofl in transfer tubes (A) and (F) and the rod
hmahnadendan!buﬂﬂwal:‘ng cylinders (J) and (K). i o Dem-1eveling. aindens: 1y (K.

TM-1202 (Oct-78) Litho in U.S.A. Combines - 8620, SideHill 6620, 7720 and 8820



350-15-14 Hydraullc System

SideHill Leveling System Operation and Tests

LEVELING CYLINDERS—Continued

&—Transfar Tube
B—Preasure Porl to

Leveling Control Valve
C—Valve Block

E—Bsalance Beam Hose
F—Tranafer Tube

G—Pressure Porl to

H—Valve Block
| —Piston

FERTLT S

J—RM. Leveling Cylinder
K—L.H. Leveling Cylinder
2 Pressure Oil

[ Pressurs Fres Ol

Lavelling Coniral Valve

Fig. 14-Leveling o the Right

Leveling to the Right

When the electrical system activates the leveling
comtrol valve, pressure oil is always sent to the re-
tracting cylinder. Pressure oil, from the leveling control
valve, flows into port (G, Fig. 14) of the right-hand
leveling cylinder (J).

Valve block (H, Fig. 14) directs the pressure oil to
transfer tube (F). The pressure oil fiows down transfer
fube (F) lo the ram end, causing the ram to refract.

Valve block (H, Fig. 14) also directs the oll, forced
out of the head end of retracting leveling eylinder (J),

TM-1202 (Dci-78) Litho in U.SA,

to lefi-hand leveling cviinder (K), through balance
beam hose (E),

Valve bock [C, Fig 14) directs this oil lo the head
end ol lefi-hand leveling cylinder (K}, causing the ram
to extend,

Qil, forced out of the rod end of left-hand leveling
cylinder (K, Fig. 14), flows up transfer tube (A), to valve
block (C).

Valve block (C., Fig. 14) directs the return oil through
port (B) and o the leveling contral valve.

Combines - 8520, SideHill 6620, 7720 arnd BB20



SideHill Leveling System Operation and Tests

Hydraulic System 350-15-15

A—Transler Tubs
B—Pressure Port to

Laveling Control Valve
C—Valve Block

E—Balance Beam Hose
F—Transfer Tube

G—Progsure Port to

H—Valve Block
| —Plgton

J—RH. Leveling Cylinder
K==L H. Leveling Cylindar
B Pressure Ol

I Pressurs Free Ofl

Leveling Control Valve

Fig. 15-Laveting to the Lefr

Leveling to the Left

When the electrical system activates the laveling
control valve, pressure oil is always sent 1o the re-
tracting cylinder. Presaure oil from the leveling control
valve, flows into port (B, Fig. 15) of the left-hand
leveling cylinder (K).

Valve block (C. Fig. 15) directs the pressure oll o
transfer tube (A). The pressure oil fiows down transfer
uibea (A) to the rod end, causing the rod 10 retracl.

Valve block (C, Fig. 15) also directs the oil forced out
of the head end of retracting leveling cylinder (K),

TM-1202 (Oct-78) Lithe In U.S.A.

to right-hand leveling cylinder (J), through balance
beam hose (E).

Valve block (H, Fig. 15) direcis this oil to the head
end of right-hand leveling cylinder {J), causing the
cylinder to extend.

Oil, forced out of the rod end of right-hand leveling
cylinder (J, Fig. 15), flows up transter tube (F) to valve
block (H).

Valve block (H, Fig. 15) directs the return oil through
port (G) and back to the levaling control valve,

Combines - 6620, SideMil 6620, 7720 and BE20



350-15-16 Hydraulic System

SideHill Leveling System Operalion and Tesls

LEVELING CYLINDER VALVE BLOCK

General Information

The: vaive block at the lop of each leveling cylinder
(Fig. 18} consists of a pilot check valve, plunger, dowel
pin, and blzed valve.

Basically, the check valve, blocks the fiow of oil out
of the leveling cylinder until it is unseated hydraulically.
The bleed valve is used lo drain oil from the head end
of the cylinder.

A—Plunger and Dowel Pin
B-—=Prezsum Port to
Levaling Control Valve

C—To Rod End

p 5 y
Fig 16-Vahe Block on Top of Levaing Cylindur

H36£az

I Pressurs Ol
[0 Pressure Froe Oil
| Trapped Ol

F—Bleed Valve
D—To Opposite Leveling Cylinder  G—To Resarvolr
E—Pilot Check Valve

Fig. 17-Operation of Valve Block - Leveling Cyfinger Not Activaled

Operation of Valve Block - Leveling
Cylinder Not Activated

Wilh the leveling cylinders nol activated, both pilot
check valves in the leveling control valve {on the front
axle) are dosed, lrapping oil in the hoses going lo port
(B, Fig. 17). This also raps the oil in the rod end of both
leveling cylinders.

Pilol check valve (E, Fig 17), in both leveling cylin-
ders, is clogsed, wapping oll in the head end of

T™M-1202 (Oct-78) Litho in LLS.A.

the cylinder. This head of ol supports the weight of the
combine. Oll Is algo trapped in the balance beam hose
cannecled between the cylinders at port (D).

Bleed valve (F, Fig. 17), can be opened io drain oil
from the head end of the leveling cylinders, This will
lower the frant of the combine for lransporting ot
slorage. With the bleed valve (F) closed, the cylinders
can be rephased o fill the head ends with the proper
volume of oil 1o 1aise the combina 1o its operating
height.

Combines - 6620, SideHill 6620, 7720 and 8820




SideHill Leveling System Operation and Tesls

Hydraulic System 350-15-17"

A—Plunger and Dowel Pin
E—Fressure Porl to
Laveding Control Valve

C—To Rod End

F—Blead Valve
D—To Opposite Leveling Cylinder G—To Reservoir
E—Piiot Check Valve

B Pressure Ol
B Pressure Fres Ol

Fig. 18-Operation of Valve Block - Leveling Cylinder Retracting

Operation of Valve Block -
Leveling Cylinder Retracting

Pressure oil from the leveling control valve flows into
the valve biock through port (B, Fig. 18). This oil moves
plunger and dowel pin (A), causing pilot chack valve
(E) 1o open.

Pressure oil also fiows 10 the rod end of the cylinder

by flowing through port (C, Fig. 18) to the transfer tube
along side the cylinder,

TM-1202 (Oct-78) Litho in U.S.A.

Qil, forced out of the head end, flows through the
open pilot chack valve (E, Fig. 18) and to port (D). Then
the oil flows to the opposite leveling cylinder through
the balance beam hose.

Porl (G, Fig. 18) is a drain fo the reservoir. Any
internal leakage is drained off, preventing a hydrosiatic
lock of plunger and dowel pin (A).

Combines - 6820, SideHill 6620, 7720 and 8820



350-15-18 Hydraulic System

SideHill Leveling System Operation and Tesis

LEVELING CYLINDER VALVE BLOCK—Continued

A—Pilunger and Dowsl Pin C—To Aed End
B—Preszure Port to

Laveling Control Valve E—Pliot Check Valve

O—To Oppoeite Levaling Cylinder G—To Resarvoir

B30433

F—Bileed Yalve

B Pressure Ol
= Preasure Free Oi

Fig. 18-Operation of Vaive Block - Leveling Cylinder Extending

Operation of Valve Block -
Leveling Cylinder Extending

Pressure oil, from the head end ol the retracting
cyvlinder, flows through the balance beam hose into
port (D, Fig. 19) of the extending cylinder.

TM-1202 (Oct-78) Litho in LL.S.A.

Ag the cylinder extends, oil ie forced out of the rod
end and flows up the transfer tube to port (G, Fig. 18).
This oll then returns out of port (B) to the leveling
control valva,

Port (G, Fig. 19) is a drain to the reservoir. Any
internal leakage Is drained off preventing a hydrostatic
lock of the plunger and dowel pin (A).

Combines - 8620, SideHill 6620, 7720 and 8520



350-15-19

Hydraulic System

SideHill Levefing Systemn Cperation and Tesls
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Rephasing of Leveling Cylinders
(8)

Leveling Control Valve
F—Valve Block
G—FPistan

H—Ball Check {(Aophasing)

E—FPrassure Port 1o
Leveling Conirol Valve
C=Walve Block

D—Balance Beam Hose

A=Transer Tubs
B—Pressure Porl o

Fig. 20-Rephasing Cyeie of Laveling Cylingers

Combines - 6620, Sidatll 6620, 7720 and 8820

TM-1202 (Oct-78) Litho in U.S.A.



350-15-20 Hydraulic System

SideHill Leveling System Operation and Tests

Rephasing Leveling Cylinders
—Continued

To rephase the leveling cylinders, the combine is
fully tilted to one side manually and held for 15 sec-
ords. The manual it switch overrides the limit switch
and allows tha cylinders to fully refract and extend.

When cylinder (M, Fig. 20) is fully retracted, the
rephasing orifice and ball check [J) are exposed io oil
prassure. This oil pressure unsaats ball check {J) and
aliows ail to flow from the rod end around the cylinder
piston to the head end of the cylinder.

If the leveling cylinders are not in phase, cylinder (L,
Fig. 20) will not be fully extended. Oif going to the head
end of cylinder {M} will be directed fo the head end of

TM-1202 (Oct-781 Litha in 115 A

cylinder (L) by valve blocks (C} and (F). This ail will
cause cylinder (L) to fully extend.

When cylinder (L, Fig. 20) becomes fully extended,
the pressure oil will open ball check (H) and aliow oil 1o
flow up transfer tube (I} to valve block (F). Oil is then
returnad to the leveling control valva through port (E) in
valve block (F).

Both ball checks (H and J, Fig. 20} allow only a small
amount of oil to flow past them. Therefore, during
rephasing, oil pressure will build up until the refief valve
opens. The relief valve in the proportional flow divider
will open.

Mamhbines = ARIN Qidalil BEXN) 772 and 8397



Automatic Header Height Control
Operation and Tests Specifications and Special Tools 360-00-1

Section 360

AUTOMATIC HEADER HEIGHT CONTROL
OPERATION AND TESTS
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Automatic Header Height Control

360-00-2 Specifications and Special Tools Operation and Tests
Group 00
SPECIFICATIONS AND SPECIAL TOOLS
SPECIFICATIONS
ITEM SPECIFICATION
ELECTRICAL
Fuse {Not used with Digl-A-Matic system) .. .. ... .t it i r i e B amp
P TR i b A0 B0 M A R N AGC
T 3.5 amps @ 12 volts
HYDRAULIC
System normal operating ternperature e e 70°F (21°C) above ambient
Test number 4. . 42&5359%126&333mﬂfs}@234urm
Swinging unloadrrrg augar our ........................... um-zm psi (150-163 bar) + Back Pressure®
Test number 5
Railsing header with automatic
header height control system ... ........ ... .. ....c...... 4.25.5.35 gpm (26.8-33.8 m¥/s) @ 2340 rpm
2200-2400 psi (150-163 bar) + Back Pressure*
Lowering header with automatic
header height control system . ..._..................... 425535 gpm {26.8-33.8 m3¥/s) @ 2340 rpm

450-750 psi (31-51 bar)
Test number &

Raising header with automatic
header height COMIol. . . .. ... ..uunser e e, 4.25-5.35 gpm (26.8-33.8 m¥s) @ 2340 rpm
2200-2400 psi {150-163 bar) + Back Pressure’
Test MUMDEr 7 . i i e 2200-2400 psi (150-163 bar) + Back Pressure*

*Back pressure is the pressure required to circulate the off without any systernfs) activated. Back pressure will vary
throughout the hydraulic system. Measure back pressure at the same focation that the high pressure reacting is taken.

SPECIAL TOOLS

Tool No. Name Use
D-14102DJ* Automatic Header Height To test electrical systems without re-
Control and SideHill 8620 moving components from the com-

Leveling Control Taster bine.
JT05463* Adapter Harness Used with D-14102DJ Tester to test

the Dial-A-Matic header height con-
trol system amplifier.

JTO5464* System Harness Used with D-14102DJ Tester to test
the Dial-A-Matic system.
JTOS485" Kit Consists of JTO5483 and JT05464.

**Order from: Service Tools, Box 314, Owatonna MN,
55060

ThM-1202 (Sep-86) Litho in US.A. Combines - 6620, SideHill 6620, 7720 and 8820



Automatic Header Height Control
Operation and Tests

General Information, Diagnosis, and Tests 360-05-1

Group 05

GENERAL INFORMATION, DIAGNOSIS, AND TESTS

HEG3EE

A—Heoader Lift Cylinders C—Drop Rate Valve
B—Flow Control Plug, D—Secondary Control
Main Conirol Valve Valve
E—To Raservoir

F —Auto Header Valve
G—Actuating Switch
H—~Control Switch

| —Ta lgnition Switch

Fig. T-Aulomalic Header Haight Coritrol Qiagram

GENERAL INFORMATION

The automatic haader height control oplion is used
on John Deere self-propelied combines equipped with
the Row-Crop Head or the 200 Series Flex Platform.

The system actuates the header lift cylinders to raise
or lower the header te maintain the floating row units
{(Row-Crop Head) or flexible cutterbar (200 Series
Plattorm) within a specific float range.

Automatic header height control s comprised of
three integral systems: mechanical, electrical, and hy-
draulic.

TM-1202 (Dec-81) Litho in U.SA.

J—6 Amp Fuse

K—Raize and Lower Switches
B Eiectrical System

B Hydraulic System

Mechanical System

The mechanical system consgists of a height sensing
shaft, bell cranks, linkage rods, and actuator cam for
bath the row-crop head and flexible colterbar. The
actuator cam opens and closes two raise and lower
switches.

Elzctrical System

The electrical system consists of the ignition switch
(I, Fig. 1), 8 amp fuse (J), control switch (H), actuating
switch (G), raige and lower switches (K), and two
solenoids on the auto header valve (F). When activat-
ed either solenoid activates the hydraulic system,

Combines - 6620, SideHill 6620, 7720 and 8820



360-05-2 General Information, Diagnesis, and Tests

Automatic Header Height Control
Operation and Tests

GENERAL INFORMATION—Continued

Hydraulic System

The hydraulic system consists of the flow control
plug in the main contral valve (B, Fig. 1), secondary
contral valve ([, aute header valve (F), drop rate valve
(C), header lift cylinder {A), and oil cooler {7720 and
BBZ20). When the auto header valve is activated, the
hydraulic system raises or iowers the header

DIAGNOSING

FELERS

o
B—Push Pin for Raising
Header

A—Push Pin for Lowering
Header

Fig. 2-Auto Header Valve

When diagnosing automatic header height control
problems, determine if the problem is in the electrical
systemn or the hydraulic system.

To determine if the problem is electrical or hydraulic
in nature, place the automatic header height control
switch in the "OFF” position; start engine, move throt-
tle lever to the fast idle position, and place transmission
in neutral.

CAUTION: Set parking brake, being certain
that machine will not roll. This test is per-
formed near the drive tires and could result in
personal injury if the combine started to move.

Depress manual push pin (A) (Fig. 21 in "LOWER"
solenoid on the auto header valve. The header should
lower to the ground. Mext, depress manual push pin (B)
in “RAISE" solencid on the auto header valve. The
header should raise. If after depressing both push pins
the header raises and lowers correctly. the problem is
in the alectrical system. If the header does not raise or
iower, the problem is in the hydraulic systam,

TM-1202 (Dec-81) Litho in L5.A,

NOTE: Information covering the electrical and hy-
draulic systems for autormatic header haight control
has been separated from the main electrical system
{Saction 240) and hydrauvlic systems (Saction 270),
and s included in this section.

Reafer to Groups 25, 30, 35 and 40 for information an
the Dial-A-Matic header height control system,

MALFUNCTIONS

NOTE: Itis impartant to have the engine at fast idle
to develop full hydrautic ffow out of the main hydravlic
pump.

If the manual push pins cannot be depressed man-
vally, the auto header valve must be disassembied.

The following charts are divided into hydraulic and
electrical malfunctions. Charts begin with easy mal-
functions to check and progress with more time con-
suming malfunctions.

Some steps within the charts specify a test number
to perform. All tests are assigned a number for easy

reference.

Listed below is a table of contents for the chart
headings:

Electrical Malfunctions

Page
Automatic Header Height Control will
motoperate .., ... ..o L. 2023
Header raises automatically but will
not lowear R = i =¥
Header lowers automatically but will
nat raise e e 205
Header raises manually but lowers when
lever is released ..., ... ..., .. ... 205
Hydraulic Malfunctions
Page
Header raises or lowers slowly or not
| B R e 2 N e R e i et S ROt L &)
Header raises but will not lower.. .. ... . ... . 20-6
Hydraulic system overheats. .. ... ....:....... 207
Header hunts or cycles up and down ., ... 20-7
Header lowers after being raised . ... ... __ . 20-7

Combines - 6620, SideHill 6620, 7720 and 8820



Aufomatic Header Height Control

Operation and Tests

General Information, Diagnosis, and Tests 360-05-3

ELECTRICAL MALFUNCTIONS

Automatic Header Height Control Will Not Operate

Riddge

DEFECTIVE LIGHT
BLUE WIRE G-H
FROM SCTUAT [MNG
SWITCH T3 THREE
PIN FLIG

Fig. 3-Automatic Header Height Contred Wi Not Operale
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ROT DK 14 ax
¥ T waT 0K
[113 el JDF &oT E|.ECTH[E.ﬁI | !ﬂtFEL'”l’E LIGHT GREERMS
CHECK CONKECTIOMS pERFORy | OF | ROT SLECT g IBLACK WLRE FRO® FUSE
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Th-1202 (Dec-81) Litho in UL.S.A.
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Automatic Header Height Control
360-05-4 General Information, Diagnosis, and Tests Operation and Tests

ELECTRICAL MALFUNCTIONS—Continued
Header Raises Automatically But Will Mot Lower

TRASH BUlLD UR - " WOVEMENRT OF CONTROL - L Tl
ARDUNE ACTUATOR ot CAM LINARGE SPRING |t cparT UNDER HEADER gt NCORREGT S BT UG
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Auvfornatic Headar Height Conirof
Operation and Tests General Information, Dlagnosis, and Tests 360-05-5

Header Lowers Automatically But Will Not Raise
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Header Raises Manually But Lowers When Lever is Released
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360-05-6 General information, Diagnosis, and Tests

Automatic Header Height Controf
Operation and Tests

LW ENGIRE R.F.H.

HYDRAULIC MALFUNCTIONS
Header Raises Or Lowers Slowly Or Not At All
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Automatic Header Height Comtrol
Operatior and Tests General Information, Diagnosis, and Tests 360-05-7

Hydraulic System Overheats
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Fig. 10-Header Hunts or Cystes Up and Down
Header Lowers After Being Raised
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Fig. 11-Headar Lowers after Being Haised
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Automnatic Header Height Control
Operation and Tests

General Information, Diagnosis, and Tests 360-05-9

The Service-Gard Automatic Header Height Control
and SideHill 6620 Leveling Tester (Fig. 13) is available
tor testing the header height control electrical system.

Test No. 1 - Checking Upper Wiring
Harness

if using the Service-Gard Automalic Header Height
Control Taster (Fig. 12, Key EE), follow procedures in
the instructions for position 3, Steps 1 and 2. If a
Service-Gard Tester is not available, a voltmeter can
be used.

Test No. 2 - Checking Lower Wiring
Harness

If using the Service-Gard Automatic Header Height
Control Tester (Fig. 12, Key EE), follow proceduras in
the Instructions for position 5, Steps 1 through 4. If a
Service-Gard Tester is not available, a volimater can
be used.

Test No. 3 - Checking Solenoids on Auto
Header Valve

if using the Service-Gard Automatic Header Height
Control Tester (Fig. 12, Key EE), follow procedures in
the instructions for position 4, Steps 1 through 3.

TM-1202 (Dec-81) Litho in U.S.A.

Fig. 13-Awomatic Header Height Control Tester

Combines - 6620, SideHill 6620, 7720 and 8820



360-05-10 General Information, Diagnosis, and Tests

Automalic Header Height Control
Operalion and Tests

HYDRAULIC SYSTEM TESTS

The proper use of testing equipment will quickhy
locate the trouble within the header control hydraulic
systemn, thus reducing combine “down time.” For
proper use of testing equipment, see Section 270.

Testing Procedure

The basic procedure, when testing a hydraulic sys-
tem, is to apply a controlled load to the system or a
component of the system o check pressure and rate of
flew,

HBack pressure is the pressure reguired to circulate
the oil without any systemis) activated. Back pressure
will vary throughout the hydraulic system. Measure
back pressure at the same location that the high pres-
sure reading is taken

Test No. 1 - Checking Flow to Secondary
Control Valve

]
g
]

e ra

b =

CamRiE
CTERE

A—Inlet

Eig. 14-Test No. 1 - Test Port far Secondary Contral Valve

Flow rate should be 4.25-5.235 gpm (26.8-33.8B m¥/s)
at full engine rpm. When swinging the unloading auger
outward, pressure should be 2200-2400 psi {(150-163
bar) plus back pressure

Check the flow rate to the secondary control valve
from the main contral valve by connecting test equip-
ment to inlet line (A, Fig. 14) of the valve.

ThM-1202 (Dec-81) Litho in U.5.A,

Test No. 2 - Checking Flow to Solenoid
Control Valve

A—Pressure Port

Fig. 15-Test Mo, 2 - Test Port for Solenoid Confrol Valve

Flow rate should be 4.25-5.35 gpm (26.8-33.8 m*/s)
at full engine rpm when raising or lowering the header.
When raising the header with the automatic header
height control system by manually activating the auto
header valve, pressure should be 2200-2400 psi
{150-163 bar) plus back pressure at relief pressure.
Wihen lowering the header with the automatic header
height confro! system by manually activating the auto
header valve, pressure should be 450-750 psi {(31-51
bar).

Check the flow rate to the auto header valve by
connecting test equipment to pressure BYD port (A,
Fig, 15) of the secondary control valve,

Combines - 6620, SideMHill 6620, 7720 and 8820




Automatic Header Height Control
Opearation and Tests General Information, Diagnosis, and Tests 360-05-11

Test No. 3 - Checking Flow to Platform Test No. 4 - Checking Main System Re-
Lift Cylinders lief Valve

A—Gauge Port

A—0038 Connector Fag. 17-Test No. 4 - Gauge Port for Main Contral Valve

B—Headaer Lift Cylinder
Pressurg should be 2200-2400 psi (150-163 bar)

Fig. 16-Test No. 3 - Test Port for Header Lift Cylinders plus back pressure at relief pressure.
When raising the header with the automnatic header Check the pressure of the main system relief valve
height contral system by manually activating the auto by connecting pressure gauge {0 gauge port on main

header valve, flow rate should be 4.25-5.35 gpm contral valve (A, Fig. 17).
(26.8-33.8 m*/s) at full engine rpm. Pressure should be

2200-2400 psi {(150-163 bar) plus back pressure at

relief pressure.

Check the flow. rate to the header lift eylinders from
the auto header valve by connecting test equipment to
pressure line (A, Fig. 16),

TM-1202 (Dec-81) Litho in U.S.A, Combines - 6620, SideHill 6620, 7720 and 8820
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Automatic Header Height Control
Operation and Tests

Mechanical System 360-10-1

.. 1 v j A 'Pﬁ prt
o ggﬂlﬁ "i} W’"& i

gl

HETPEIN

A—Lower Switch
B—Actuator Cam
C—Raise Switch

D—Actuator Arm
E—Wing Nut
F—Push Red

Group 10

MECHANICAL SYSTEM
ROW CROP HEAD

i f.-f m[ G RN

HEITRIN

G—Height Sensing Shaft J=—Pivot Point
H—Push Rod K—Skid Shoe
| —Bracket

Fig. 1-Bow-Crop Head Mechanical System
GENERAL INFORMATION

Each row unit on the Row-Crop Head floats inde-
pendently of one anotner, Each row unit floats within a
B-inch {152 mm) range when measured at the skid
shoe.

When any one row unit floats up higher than the
other row units, push rod (H, Fig. 1) turns height
sensing shaft {G). Push rod (H) is not attached to
bracket (I}, but slides through a hole in bracket (i).
Therefore, when any one row unit fioats down lower
than the other row units, the height sensing shaft (G)
will not turn. This enables the highest row unit to
always control the automatic header height control
system. There is one push rod (H) for every row unit,

When the height sensing shaft (G, Fig. 1) turns, an
actuator arm moves push rod (F). Movement of push
rod (F) moves actuator arm (D) which causes actuator
cam (B) to rotate.

Actuator cam (B, Fig. 1) opens and closes switches
(A) and (C). The switches are actuated by the rollers
tiding on actuator cam (B). A closed switch activates

TM-1202 (Dac-81) Litho in U.S.A.

the electrical and hydraulic systems for raising and
lowering the header.

When lower switch (A, Fig. 1) closes, the system will
lower the head. When raise switch (C) closes, the
system will raise the head.

Every push rod (H, Fig. 1} is adjustable in length 5o
every push rod (H)} can be adjusted to rotate height
sensing shaft (G) the same amount of rotation. Push
rod (F) is adjustable in length with a turnbuckle. Ad-
justing the turnbuckle on push rod (F) will affect when
raise switch (C) opens and closes within the B-inch
{152 mm) float range of the skid shoes.

Adjusting the turnbuckle on push tod (F) will also
affect when lower switch (A) opens and closes within
the G-inch (152 mm) float range of the skid shoes.
However, lower switch (A) can also be adjusted to
open and close within the 6-inch (152 mm) float range
by loasening wing nut {E) and rotating the bracket that
lower switch (A) is attached to. This, therefore, affects
the distance the skid shoe travels between both switch
closing.

s

Combines - 6620, SideHill 6620, 7720 and 8820



360-10-2 Mechanical System

Automatic Header Heighit Control
Operalion and Tests

GENERAL INFORMATION—Continued
Raise and Lower Switch Adjustments—Dry Ground Conditions (Row-Crop Head)

F-IN. {E0.B WM}

o {1524 M)

h bl

A—lpper Mechanical Stop
B—Raige Switch Closing

C—Raige Switch
D—Lower Switch

WETTGAN
E=Lower Switch Closing
F—Lower Mechanical Stop

Fig. 2-Rewe-Crop Heao Swilch Adjustreents (Dry Grewrd Conditons )

Raize and |ower switches can be adjusted to close
anywhere within the 8-inch {152 mm) float range of the
skid shoe. Placement of these switch closings within
the float range is dependent upon ground conditions.
This is because the force exerted by the skid shoe on
the ground (ground forese) varies as the row unit moves
through its float range.

Float springs support each row unit and as the row
Lnit is raised, spring tension is relieved, causing the
skid shoe ground force to increase. The actual value of
pounds of ground force is dependent on the float spring
tension adjustment. However, the ground force will
increase by approximately 90 lbs, (40.8 kg) when the
row unit is raised from the lower mechanical stop to the
upper mechanical stop.

TM-1202 (Dec-81) Lithe in LS A,

Dy ground conditions will permit a heavier ground
force. Raise switch (C, Fig. 2) is adjusted by the’
turnbuckle on push rod (F) (Fig. 1, Page 380-13-1) to
close at point (B) within the 6-inch (152 mm) float
tange.

Lower switch (D, Fig. 2} is adjusted to close at point
(E) within the B-inch (1582 mm) fioat range by loosening
wing nut {E) (Fig. 1, Page 360-10-1) and rotating the
bracket that the lower switch is attached to. The dis-
tance the skid shoe travels between switch ciosings
should be approximately 2 inches (51 mm). A larger
distance will generate fewer signals to raise and lower
the head and may be necessary in very uneven ground
with high ground speeds,

Combines - 8620, SideHill 6620, 7720 and 8820



Automalic Header Height Control
Operation and Tests Mechanical System 380-10-3

Raise And Lower Switch Adjustments—Wet Ground Conditions (Row-Crop Head)

152,49 B

2<IN. (50.8 HM)

REFPEZN
HE T
A—Upper Machanical Stop C—Raige Switch E—Lower Switch Closing
BE—Raise Swilch Closing D—Lower Switch F—Lower Mechanical Stop
Fig. 3-Raw-Crop Head Swilch Agjusirmenis (Wal Ground Condifions)

Wet ground conditions will require a reduced ground This is done by adjusting switch closings lower in the
force to prevent skid shoes plowing into the ground and G-inch (152 mm) float range where ground force s
causing dirt to be picked up by the gatherer belts. reduced Decause the row unit float springs are carrying

morg of the row unit weight. The 2-inch (51 mm)
distance between switch closings is recommended.

TM-1202 (Dec-81} Litho in LS.A. Combines - 6620, SideMHill 68620, 7720 and 8820




Automatic Header Height Control
360-10-4 Mechanical System Operation and Tests

200 SERIES PLATFORM FLEXIBLE CUTTERBAR
GENERAL INFORMATION

The flexible cutterbar fioats within a 4-inch (102 mm)
range. When any one section of the cutterbar floats
higher than the rest, support arm (F, Fig. 4) moves
actuator arm (E) and causes height sensing shaft (H}
toturn, Actuator arm (E) is not attached to support arm
(F), but rests an top of support arm (F). Therelore,
when any one section floats down lower than the other
sections, height sensing shaft (H) wil not turn. This
anables the highest section of the cutterbar to always
contral the automatic header height control system.
There is one actuator arm (E) for every section of the
cutterbar.

When height sensing shaft (H, Fig. 4) turmns, an
actuator arm moves push rod (D). Movement of push
rod (D) moves actuator arm (A} which causes actuator
cam (K) to rotate.

Actuator cam (K, Fig. 4) opens and closes switches
{1y and (L). The micro switches are actuated by the
rollers riding on actuator cam (K). A closed swilch
activates the electrical and hydraulic systems for rais-
ing and lowering the platform.

HE7TEAE
When lower switch (I, Fig. 4) cioses, the systermn will

lower the head. When raise swilch (L) closes, the A—Actuator Arm G=-Culterbar
system will raise the head. B—Push Rod H-—Height Sensing Shafi
C—Turnbuckle | —Lower Switch
. g 5 3 : D—-Push Rod J=Wing Nut
Push rod (D, Fig. 4) is adjustable in length with E—Actuator Arm K-—hct:lter Cem
turnbuckle (C). Adiusting turnbuckle {C) on push rod F—Support Arm L —Raizes Switch
(D) will atfect when raise switch (L) opans and closes
within the 4-inch (102 mm) float range of the cutterbar. Fig. 4-200 Seriss Flexible Cutterbar Mechanical System

Adjusting turnbuckie (C, Fig. 4) on push rod (D) will
also affect when lower switch (I} opens and closes
within the 4-inch (102 mm} float range of the cutterbar.
However, lower switch (1) can also be adjusted to open
and close within the d-inch (102 mm) float range by
loosening wing nut {J) and rotating the bracket that
lower switch (1) is attached to. This, therefore, affects
the distance the cuftterbar travels between both switch
closings.

TM-1202 (Dec-87) Litho in U.SA, Combines - 6620, SideHill 6620, 7720 and BR20



Automatic Header Height Control
Operation and Tests

Machanical System 360-10-5

Raise And Lower Switch Adjustment—Dry Ground Conditions

(200 Series Platform Flexible Cutterbar)

'

A

4-TH {101.8 KM)

A

A—Upper Mechanical Stop
B—Raise Switch Closing

C-—Raise Switch
D—Lower Switch

E—Lower Switch Closing
F—Lower Mechanical Stop

Fig. 5-200 Serigs Platform Flexible Cutterbar Swilch Adjusiments (Ory Ground Conditions)

Raise and lower switches can be adjusted to close
anywhere within the 4-inch (102 mm) float range of the
cutterbar. Placement of these switch closings, within
the float range, is dependent upen ground conditions.
This is because the force exerted by the cutterbar on
the ground (ground force) varies as the cutterbar
movas through its float range.

The curved transition plate between the cutterbar
and platform boftom operates as a leaf spring sup-
porting the weight of the cutterbar. As the cutterbar is
raised within its float range, tension is relieved from the
curved transition plate, causing the cutterbar to be-
come heavier and causing a higher ground force.

TM-1202 (Dec-81) Litho in U.S.A.

Dry ground conditions will parmit a heavier ground
force to gain a close cut, Raise switch (C, Fig. 5) is
adjusted by the turnbuckle on push rod (D) (Fig. 4,
Page 360-10-4) to close at point (B) within the 4-inch
(102 mm) float range. Lower switch (D) is adjusted to
close at point (E) within the 4-inch (101.6 mm)} float
range by loosening wing nut {J) (Fig. 4, Page 360-10-
4) and rotating the bracket that the lower switch is
attached to.

The distance the cutterbar travels between switch
closings should be approximately 2 inches (51 mm).
With slower ground speeds and even ground, a smaller
distance will permit the cutterbar to operate higher in
the float range for better performance.

Combines - 66820, SideHill 6620, 7720 and 8820



360-10-6 Mechanical System

Autematic Header Height Control
Operation and Tests

GENERAL INFORMATION—Continued

Raise And Lower Switch Adjustment—Wet Ground Conditions
(200 Series Platform Flexible Cutterbar)

S

A-TH. [10%.

H2F7REN

A-—Upper Mechanical Stop
B—Raise Switch Closing

F-IN. (608 MM)

@

C—Ralse Switch E—Lower Switch Closing
D—Lower Switch F—Lower Mechanical Stop

Fig. 6-200 Series Platform Flaxible Cutterbar Switch Adiustments (Wet Ground Conditions)

Wet ground conditions will require a reduced ground because the curved transition plate is carrying more of
force to prevent the cutterbar plowing into the ground tne cutterbar weight. The 2-inch (51 mm) distance
and causing dirt to be picked up by the cutterbar. This between switch closings is recommended and may be
is done by adjusting switch closings lower in the 4-inch decreased to 1-inch (25 mm) for even ground at slow
(102 mm) float range where ground force is reduced ground speeds.

Service Of The Mechanical System Components
{50 Row-Crop Head or 200 Series Cutting Platform)

Components of the mechanical systems should be
replaced if they are worn, damaged. or broken.

ThM-1202 (Dec-81) Litho in U.S5.A.
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Automatic Header Height Control
Operation and Tests

Electrical System 360-15-1

Group 15
ELECTRICAL SYSTEM

GENERAL INFORMATION

When control switch is closed by the operator, a
current path exists between ignition switch and actu-
atirg switch. If the header is within 18 inches (457 mmy}
of the ground, actuating switch is closed, causing a
current path to exist between ignition switch and both
raise and lower switchas. If raise switch is closed by
the mechanical system, current fiows to raise solenoid
on auto header valve, activating the hydraulic system
for raising the header. If lower switch is closed by the
mechanical system. current is then sent to lower sole-
noid on auto header valve, activating the hydraulic
system for lowering the header.

When control switch is opened by the operator, the
entire auiomatic header height control system is turned
off.

When the header is over 18 inches (457 mm) above
the ground, actuating switch is opened, turning off the
automaltic header height conirol system. Actuating
switch prevents the header from being lowered by the
auytomatic header height control system whan the head
is fully raised. When the operator drives the combine
into a cut of grain, he lowers the platform within 18
inches (457 mm) of the ground, causing actuating
switch 1o close and turning on the automatic header
height control system,

Control Switch

Fig. 1-Control Switch

The control switch for automatic header height con-
trol is mounted on the instrument pane! (Fig. 1). The
operator can choose to turn on the automatic header
height control system or turn it off and use the range
indicator,

TM-1202 {Dec-81) Litho in U.S.A

Raise and Lower Switches

- g b “ o
thiwases x5 e
e LTI
ﬁl‘ el
&
-
Wﬂ

Fig. 3-Raise and Lower Switches for 200 Series Platiorm

Raise and lower switches are mounted on tha left-
hand side of the Row-Crop Head (Fig. 2) and on the
right-hand side of the 200 Series Platform (Fig. 3).
When closed, these switches send current to the ap-
propriate solenoid on the aute header valve.

Combines - 8620, SideHill 6620, 7720 and 8820




360-15-2 Electrical System

Automatic Header Height Controf
Operation and Tesits

GENERAL INFORMATION—Continued

Actuating Switch

Fig, 4-Actualing Swilch

The actuating switch (Fig. 4). turns on the automatic
header height control when the header iz within 18
inches (457 mm) of the ground. One end of chain is
attached to the feeder house, the other end is attached
to an actuator arm. When the feeder house and plat-
form are lowered, chain pulls the actuator arm away
from actuator switch, causing it to close. Chain is
adiustable in lanath (A} so that the switch closes when
the header is withuin 18 inches {457 mm) of the ground.

TM-1202 (Dec-81} Litho in UL.S.A.

Range Indicator

Fig S-Rarnge Indicator fovr Bow-Crap Heag

Fig, 8-Range [ndicator for 200 Series Platform

The range indicator {Fig. 5 or 8) tells the operator
whora the row unit or flexible cutterbar is within its
range. The operator can then manually raise and lower
the platform to keep the row unit or {lexible cutterbar
within its fioat range.

TV — -

Combines - 8620, SideMHill 6620, 7720 and 8820




Aytomatic Header Height Controf —
Operation and Tests Electrical System
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Automatic Header Height Control
360-15-4 Electrical System Operation and Tests
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Automatic Header Height Contral
Operation and Tesls

Hydraulic System 360-20-1

S

Group 20
HYDRAULIC SYSTEM

{A

A—Header Lift Cylinders
B—Unloading Auger Cylinder
C—Secondary Control Yalve

‘D—Drop Rate Valve
E—Auto Header Valve

F—Main Hydraullc Pump

Gy
HEFELT

HEI647

G—Main Hydraulic Rezervoir

H—Main Hydraulic System Control
Valve

Fig. 1-Hydrawlic Componanis—E820 and SideHill 8620 Combines

GENERAL INFORMATION

The automatic header height control system for the
6620 and SideHill 8620 Combires consists of the
following components:

Two header lift evlinders (A} (Fig. 1) which raize and
lower the header. Refer to Saction 270 for information
on these cylinders.

Secondary cortrol valve (C) (Fig. 1) and unloading
auger cylinder (B). Oil for the header height control
circulates through these two components.

Drop rate valve (D) (Fig. 1) controls the speed of

TM-1202 (Dec-81) Litho in US.A.

header drop. See this section for information on this
valve.

An auto header valve (E) {Fig. 1) equipped with two
solenoids transfers electrical energy to hydraulic en-
ergy to operate the system. See this section for
operation of this valve.

Main system reservoir {G) (Fig. 1), main systam
control valve (H), and main system hydraulic pump (F)
provide the basic hydraulic flow for the system. See
Section 270 for information about these components,

Combines - 6620, SideHill 6620, 7720 and 8820



360-20-2 Hydraulic System

Automatic Header Height Control
Operation and Tests

GENERAL INFORMATION—Continued

|
|
|l |__,

iNo _I
// o -
: s

A—Header Lift Cylinders
B—Unloading Auger Cylinder
C—Secondary Conirol Valve

D—Drop Rate Valve
E—Gil Cooler
F—aAute Header Valve

G—Main Hydraulic Pump
H—Main Hydraulic Control Valve

i

—~

il Lf}

IREREREERRARRRE
B @F
R

4

|

L]
| |

HAMETA
| =—Main Hydraulic Reservoir
J—Reel Speed Control Valve
K—Reel Drive Pump

Fig. 2-Hydraulic Components—7720 Combine

The-automatic header height contral system for the
7720 Combine consists of the following components:

Two header iift cylinders (A) (Fig. 2) which raise and
iower the header. Refer o Section 270 for information
an the cylinders.

Secondary control valve (C) (Fig. 2) and unloading
auger cylinder (Bl Qil for the header height controi
circulates through these two componeants,

Drop rate valve (D) (Fig. 2) controls the speed of

header drop, See this section for infermation on this
valve.

TM-1202 {Dec-81) Litho in US.A.

An auto header valve (F) (Fig, 2) equipped with two
solenoids transters electrical energy to hydraulic en-
ergy to operate the system. See this section for
aperation and sarvice of the valve.

An oil cooler (E) (Fig. 2)is used to cool the ail far the
automatic header height control circuit. This oil also
passas through the reel speed valve () and resal drive
pump {KJ.

Main system reservoir (1) (Fig. 2), main system
centrol valve (H), and main system hydraulic pump {F)
provige the basic hydraulic flow for the system. See
Secticn 270 for information about these components.

Combines - 6620, SideHil 6620, 7720 and 8820



Auvtomatic Header Height Control

Operation and Tests Hydraulic System 360-20-3
/@\*
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\F
(D)
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(J [}1' ] }
H)
.’_'."\.
X {J—(0 i
[
Haisie
A—Header Lift Cylinders D—Main Hydraulic G—0il Coaler | —Reel Drive Pump
B—Secandary Contral Valve Contral Valve H—Reel Speed Control J—Auto Header Valve
C—Drop Rate Valve E—Mailn Hydraulic Reservoir Valve K—Unloading Auger
F—Main Hydraulic Pump Cylinder

Fig. 2A-Hydrauhe Componants—a5820 Combine

The header height control svstem for the 8B20
Combine consists of the following components:

Two header lift cylinders (A) (Fig. 2A) which raise
and lower the header. Refer to Section 270 for infor-
mation on these cylinders.

Secondary control valve (B) (Fig. 24A) and unloading
auger cylinder (K). Oii for the header height control
circulates through these two components.

Drop rate valve (C) (Fig. 2A) controls the speed of
header drop, See this section for information on this
vaive.

TM-1202 {Dec-81) Litho in U.SA.

An auto header valve (J) (Fig. 24) equipped with two
solenoids transfers electrical energy to hydraulic en-
ergy 1o operate the system. See this section for
oparation and service of the valve.

An oil cooler (G) (Fig. 24) is used to cool the oil for
the headear height control circuit. This il also passes
through the reel speed valve (H) and reel drive pump
(1).

Main system reservoir (E) (Fig. 2A). main system
control valve (D), and main system hydraulic pump (F)
provide the basic hydraulic flow for the system. See
Section 270 for information about these components

Combines - 6820, SideHill 6620, 7720 and 8820



360-20-4 Hydraulic System

Automatic Header Height Conitrol
Operation and Tests

HE0401

A—1 H. Header Lift Cylinder
B—~AR.H. Header Lift Cylinder
C—Real Drive Motor
D—Drop Rate Valve
E—Biain Control Valve

F—Resal Flow Control Valve
{7720 and 8820 Only)

G—0il Cooler (7720 and
8820 Only)

H—Real Drive Pump
{7720 and 2820 Only)

| —Reservoir
J—Unloading Auger

K—Secondary Control

L —futo Header Valve
M—Main Hydraulic Pump
I Pressure Ol

I Prossure Free Ol
[ Trapped Oil

Swing Cylinder

Valva

Fig. 3-Hydraulic System - Header Net Activated

Header Not Activated

The electrical system has not activated either sole-
noid on the auto header valve (L, Fig. 3). The pilot
check valve in the auto header valve and the lockout
poppet in the main control valve (E) close, trapping oil
in the header lift system.

Pressure free oil now flows from the reservoir {1, Fig.
3) to the main hydraulic pump (M) and then to the main
contrel valve (E).

TM-1202 (Dec-81) Litho in U.5.A,

From the main control valve, approximately 4-3/4
gallons (18 L) of oil flows through a flow control plug in
the valve and over to the secondary control valve (K,
Fig. 3). The balance of the oil from the main control
valve is then returned to the reservoir (1),

The secondary control valve (K, Fig. 3) then directs
the 4-3/4 gallons (18 L) of il to the auto header valve
(L}, whera it flows through the valve and back to the
rzservoir (1),

Combines - 6620, SideHill 6620, 7720 and 8820



Autornatic Header Height Controf
Operation and Tesis

Hydraulic System 360-20-5

GENERAL INFORMATION—Continued

HIG#498

A=l _H. Header Lift Cylinder
B—RH Header Lift Cyfinder
C—Roel Drive Molor
0—Drop Rate Valve
E—Main Control Valve

F—Reel Flow Control Valve
(7720 and 8320 Only)

G—Oil Cooler (7720 and
8820 Oniy)

H—Resl Drive Pump
(7720 and 8820 Only)

| —Reservoir
J—Unloading Auger

K—Secondary Control

L —Aute Hesder Vaive
M—Main Hydraulic Pump
B Precsurs Ol

[ Pressure Frea Ol
Vaive [550 Trapped oil

Swing Cylinder

Fig. 4-Hydraulic Spstem - Header Raising

Header Raising

When field conditions require raising of the header,
the automanc header height control hydraulic systemis
activated by the aulomalic header heigh! control elec-
trical system. Refer to Group 16 of this section for
information on the electrical system.

The electrical system activates the raise solenaid on
the header valve (L, Fig. 4). Pressure free ol flows
from the reservair (1} 1@ the main hydraulic pump (M)
The ol then flows, under pressure, from the pump o
the main control valve (E).

Oil flows out of the flow contral plug in the main
control valve (E, Fig. 4| and to the gecondary control

TM-1202 (Dec-81) Litho In LL5.A.

valve (K). The secondary control valve directs oil to the
autn heades valve (L)

The aulo. headar valve then directs this oil to the
drop rate valve (D, Fig, 4). Ol flows, unresiricled,
through the drop rate valve and into the header ift
cylinders {A and B). The lockout poppet in the main
contrel valve prevents oil from flowing back 1o the
reaenair,

F720 and B820 Combines are equippad with an il
cooler (3, Fig. 4), located in front of the radiatar, 's
funclion 1s to cool the hydraulic ol as It flows from the
rael drive motor, before it is returned to the reservoir,

Combines - 6820, SigeMil 6620, 7720 and 8820



360-20-6 Hydraulic Syslem

Automatic Header Height Control
Operation and Tesls

feaded

Al H. Header Lifi Cylinder

F=—=RAoel Flow Conlrol Valve

B—A.H. Header Lift Cylinder {7720 and 8820 Only)
C—Reel Drive Motor G—0il Cooler (7720 and
D-—Drop Aate Valve BA20 Oniy)

E—Main Control Valve H—Reel Drive Pump

(7720 and §820 Only)

| —Resarvoin L—Auto Header Valve

J—linloading Auper M—Main Hydraulic Pump
Swing Cylinder I Pressure Ol

K—Secondary Control [ Pressure Free Ol
WValva - Trapped Oil

Fif, S-Hydrawlc System - Headsr Lowedng

Header Lowering

When fhigld conditions require lowering the header,
the automatic header height control hydraulic systern is
activaled by Ihe automaltlc header heighl control elec-
tncal system, Refer o Group 15 of this section for
information on the electrical system,

The electrical system aclivates the lower solenoid
on the header valve (L. Fig. 5). Pressure fill oil lows
trom the reservoir (1) 1o the main hydraulic pump (M),
The all then flows, under pressure, from the pump lo
the main control valve (E).

Oil flows out of the flow control plug in the main
wontrel valve (E, Fig, 4) and to the sscondary conirol
valve (K), The secondary conirsl valve direcis the ol 1o
the auto header valve (L),

TM-1262 (Doec-81) Litho in U.8A.

The sulo header valve allows oil in the header lift
system 1o flow back 10 the rasarvoir, Oil fiows from the
header lift cylinders (A and B, Fig. 5) to the drop rate
valve (D). The lockout poppet in the main control vaive
prevents any oil from flowing back 1o the reservoir.

The drop rate valve meters the flow rate to control
the rate of drop of the header. Ol flows from the drop
rate valve to the auto header valve which direcls this oil
back to the reservolr,

The il cooler on 7720 and 8820 Combines aliow the
oil to be cooled belore il s returned to the reservoir.

Combings - 6620, SideHill 6620, 7720 and 8320



Automatic Header Height Control
Operation and Tesls

Hydraulic System 360-20-7

MAIN CONTROL VALVE

GENERAL INFORMATION

The automatic header height control hydraulic sys-

lem obtains oil from the flow control plug in the main

control valve. This same oil is alse used to swing the

unioading auger.
Height Control Not Activated

TN
A—Indat Port D—Piston
B—To Reservolr E—Flow Contral Plug
C—To Automatic Header F—Free Flow Path
Height Conlrol Syslem G—Pressure Free Oil

Fig. & Main Control Valve - Meight Control Not Activaled

Pressure free oll lows into port (A, Fig. 6) from the
main hydraulic pump. Oil flows through the valve,
along the free flow path (F). Piston (D), in flow cantrol
plug (E), matars the flow and moves outward 1o allow
excess ol to How to reservoir through port (B). Oil
metered by the orilice in piston (D) flows through port
{C) to the automatic header height control system,

TM-1202 (Sep-82) Litho in US.A.

Height Control Activated

[LHa ]
A—inlat Port E—Fiow Control Piug
B—To Reservoir F—Frea Flow Path
C—To Automeatic Header G—Fressure O
Height Conirol System H—Pressure Free Ol
D—Piston

Fig. 7-Main Control Vaive - Height Control Acthvated

The electrical system activales either solenoid on
the auto header valve activating the hydraulic system
and causing a demand for pressurized oil. Qil flows
through the valve along the free flow path (F, Fig. 7).
Piston (D), in flow control plug (E), moves slightly
inward 1o mainiain pressure. The metered pressurized
oil fiows through the orifice in piston (D) and through
port (C) to the automalic header height control system.
Excess oil flows to reservair through port (B),

NOTE: Removal, repair, and instalfation of the main
control valve is covered in Section 70 Hyadraulic Sys-
tems Repair of this fechnical manual,

Combines - 6620, SideHill 6520, 7720 and 8820




380-20-8 Hydraulic System

Automatic Header Height Control
Operation and Tests

SECONDARY CONTROL VALVE
GENERAL INFORMATION

The automatic header height control hydraulic sys-
tem and unloading auger swing hydraulic system use
the oil coming from the flow control plug in the main
control valve.

Automatic Header Height Control
Not Activated

Hag3se

A—in Port D—BYD Port
B—Spool I Pressure Fres Ofl
C—Spool

Fig. 8-Secondary Control Valve - Automatic Header

Height Coniral Not Activated

Pressure free oil, from the flow contral plug in the
main control valve, flows into port (A) (Fig. 8). Spools
(B and C) are centered. Prassure free oil flows around
spools (B and C) and to the auto header valve through
port (D).

TM-1202 (Sep-82) Litho in U.S.A.

Automatic Header Height Control
Activated

" P PR
-lﬁ*l '

HIlEdv

2—In Port D—BYD Port

E—Spool B Pressure Oil

C—Spool [ Pressure Frea Ol
Fig. 8-Secondary Control Valve - Awtomalic Header

Heaight Control Activaled

Pressurized oll, from the flow control plug in the
main control valve, flows into port (A) (Fig. 9). Spools
(2 and C) are centered. Pressurized oil flows around
spools (B and C) and to the auto header valve through
port (D). High pressure oil is sent to the auto header
valve for raising and lowering the header.

Combines - 6620, SideHill 6620, 7720 and 8820



Avtomatic Header Height Contral
QOperation and Tests

Hydraulic System 360-20.9

AUTO HEADER VALVE

GENERAL INFORMATION

The auto header valve is lacated next to the opera-
tor's platform ladder. The aulo header vaive directs
pressure oil o the header lift cylinders and direcls
return oil 10 the reservoir,

The leveling control valve for the SideHill laveling
system and the aulo header valve for the automatic
header height control are similar in appearance, but
they have thesa differences;

1. Only the SideHill leveling control valve has ther-
mal relie! valves.

2. The check block on the SidaHill leveling control
valve may ba installed in aither direction on the valve.
The check block on the auto header valve musl be
instafled in only one position. Mark check block to auto
header valve before removal.

3, The aute header valve contains an internal orifice
or leak off passage, the SideHill valve does nol. Re-
move the raize solenoid to see this orifice.

=
£
K
A—To Drop Rale Valve E—Pressure Porl
B—Ggool F—Orifice
C—Piug G—Ralsed Solenoid
D—Plugged Port H—Slotled Washar

BEDd0E

M—piiot Check Vaive
[0 Pressure Free OH
[0 Trapped Qil

1 —Spool
J—Raturn Port
K—=Siotted Washer
L—Lower Solenokd

Fig: 10-Aule Heade: Vaive - Header Not Activaled

Header Not Activated

Meither solenoid on the auto header valve s ag-
livated, Springs center spoal (I, Fig. 10) allowing pres-
sura free oil to flow into porl (E), around spool (),

TA-1202 (Dec-81) Litho in USA,

through slotted washers (H and K) and lo reservoir
through port {J). Pilot check valve (M) closes, trapping
oll in the header [iff system,

Combines - 6620, SideHill 6620, 7720 and 8820



360-20-10 Hydraulic System

Autamatic Header Heght Conirol
Operalion and Tesis

GENERAL INFORMATION—Continued

A—To Drop Rate Valve E—Pressure Port
B—3pool F—=Orlfice
C—Plug G—Ralse Solencid
O—Pluaged Port H—BElotted Washer

| —Spool
J—=Return Port

K—Slotted Washer
L—Lowesr Solenaid

30467

M—Piicd Check Valve
N Pressure Oil
B Pressume Fres O

Flg. 17-Auto Header Valve - Header Ralsing

Header Raising

To raise the header, raise solenoid (G, Fig. 11) is
activated by the automatic header height control elec-
trical system. The activated raise solenoid (G) pushes
in or moves 1o the left spool (1). This causes pressure
oil from port (E) 1o fiow around spool (1) up to pilot

TM-1202 (Dec-81) Litho in U.S.A.

check valve (M), causing it to open. Open pilol check
valve (M) allows pressure oil 1o flow 10 the drop rate
valve and then to the header lift cylinders. The pres-
sure oil also forces spool (B) to the right. Plug {(C) limits
the travel of spool (B). Slotted washer {H) limits the
travel of spool (I).

Combines - 6620, SideHill 6620, T720 and 8820



Automalic Header Heighit Conirol
Operation and Tests

Hydraulic System 360-20-11

EIo4048

A—To Orop Rata Valve E—FPressure Port
B—Spool F—Orifice
C—=Plug G—Ralsed Sotenoid
D—Plugged Port H—Slotted Washer

| —Spool M—Pilat Check Velve
J—Return Part B Preseure ON
K—Slofted Washer B Pressure Free Oil

L—Lower Solenoid

Fig. 12-Auto Header Valve - Hoader Lowering

Header Lowering

To lewer the header, lower solenoid (L, Fig. 12) ia
aclivaled by the automatic header heighl control elec-
trical system. The activaled lower solenoid (L) pushes
inor moves to the right spool (l). This causes pressure
oil from port (E) to flow around spoal (1) up to spool (B,
causing it to move to the left, causing pilot check valve
(M) to open.

TM-1202 (Dec-81) Litho in U.S.A.

Open pilot chack valve (M) allows return oil from the
header iift cylinders to flow through port (A), around
spool (1), through slotted washer (K), and 1o reservoir
through port (J). Orifice (F) allows the prassure oil 1o
flow to reservoir without losing the pressure required 1o
move spool (B).

Combines - 6620, SideHill 6620, 7720 and 8820



360-20-12 Hydraulic System

Automatic Meader Height Control
Ciperation and Tests

DROP RATE VALVE

GENERAL INFORMATION

The drop rate valve controls the rate of drop of the
header. The drop rale valve affects the rale of drop,
only for automalic header height control,

Header Raising

gifdog

A—From Auto Header
Vaive

B—Poppet
C—Adjusting Screw

Fig. 13-Orop Ratwe Valve - Header Raising

Pressure oil flows from the auto header valve 1o port
(A, Fig. 13). The pressure oil moves back poppet (B)
and flows unrestricted to the header lit cylinders
through pert (D).

TM-1202 (Dec-81) Litha in U.S.A.

Header Lowering

BE5gE3d

D—To Platiorm Lift
Valve Cylinders

B Preasure Ol

5 Preasure Froe Ol

A—From Auto Header

BE—Poppat
C—Adjusting Scrow
Fig 14-Drop Rale Vake - Header Lowsring

Pressure oil flows from the header lift cylinders 1o
port (D, Fig. 14). Oil is metered through two slots in
poppel (B) and flows through port (A) 10 the auto
haader valve. The amount of the slot exposed in pop-
pet (B) Is dependent upon how far adjusting screw (C}
is turned in. Turning adjusting screw (C) inwards, slows
down the rate of drop; turning it out, speeds up rate of
drop.

Combines - 6620, SideMill 6620, 7720 and 8820



Automaltic Header Height Control
Operation and Tesis

Dial-A-Matic Header Height Control

General Information, Diagnosis, and Tesls 360-25-1

F i

Group 25
DIAL-A-MATIC HEADER HEIGHT CONTROL
GENERAL INFORMATION, DIAGNOSIS, AND TESTS

L TR
A—Header Lift Cylinders DRecondary Control G—Ampiifiar K—Cireuit Box
B—Flow Conlrol Plug, Valve H—Artuating Switch L—Sensing Box
Main Control Valve E~Tuo Resarvoir | = Contral Switch M—Elctrical
€—Drop Rate Valve F—Auto Header Valve J=To Ignition Switch N—Hydraulic

Fig. 1-Dial-A-Msatic Hoadar Height Conirol Diagram

GENERAL INFORMATION

The Dial-A-Matic header height control option is
used on John Deare sall-propelled combines equipped
with a row-crop head or a 200 Serigs Flex Platform,

Thie system actuales the header 1t cyiinders 1o raise
or lower the header 1o maintain the lloaling row units
{rew-crop head) or flexible cutterbar {200 Seres Plat-
form) within a specific fioat range.

This heater height control is comprised of threg
imtegral eyetame: mechanical, electrical and hydraulic.

TM-1202 (Dec-81) Litho mn U.5.A.

Mechanical System

The mechanical system consists of 2 heighl sensing
shalt, bell cranks and linkage rods for both the row-
crop head and flexible culterbar.

Electrical System

The elactrical system consists of the ignition switeh
W) (Fig, 1), control switeh (1), actuating switch (H),
sensing bBax (L), wo selencids on the aulo header
valve (F), an amplifier (G) and a circuit box (K). When
activaled, eithar solenoid activates the hydraulic sys-
tem

Cornbings - 6820, SideMill 8620, 7720 anid 8820



Dial-A-Matic Header Height Control

360-25-2 General Information, Diagnosis, and Tests

Automatic Header Height Control
Operation and Tests

GENERAL INFORMATION—Continued

Hydraulic System

The hydraulic system consists of the flow controf
plug in the main control valve (B) (Fig. 1), secondary
control valve (D), auto header valve (F), drop rate valve
{C), header lift cylinders (A), and oil cooler (7720 and
B820). When the auto header valve is activated, the
hydraulic system raises or lowers the header,

NOTE: Information covering the electrical and hy-
draufic systermns for Dial-A-Matic header heiglt control
has been separated from the main elsctrical system
(Section 240} and hydraulic systems (Section 270),
and iz included in this section.

DIAGNOSING MALFUNCTIONS

o "'I:II:f.u
A—~Push Pin for Lowering
Header

B—Push Pin for Raising
Header

Fig. 2-Auto Header Valve

When diagnosing automatic header height control
problems, determine if the problem is in the electrical
system or the hydraulic system.

To determine if the problem is electrical or hydraulic
in nature, place the automatic header height control
switch in the "OFF " position: start engine, move throt-
tle lever to the fast idle position, and place transmission
in neutral,

TM-1202 (Dec-81) Litho in LLS.A.

CAUTION: Set parking brake, being certain
that machine will not roll. This test iz per-
formed near the drive tires and could result in
personal injury if the combine started to move.

Depress manual push pin (A) (Fig. 2) in "LOWER"
solencid on the auto header valve. The header should
lower to the ground. Next, depress manual push pin (B)
in "RAISE" solencid on the auto header valve, The
header should raise. If after depressing both push pins
the header raises and lowers correctly, the problem is
in the electrical system. If the header does not raise or
lower, the problem is in the hydraulic system.

NOTE: it is important to have the engine at fast idle
fo develop full hydravhic flow out of the main hydraulic
pump.

If the manual push pins cannot be depressad man-
ually, the auto header valve must be disassembled.

The following charts are divided into hydraulic and
electrical malfunctions. Charts begin with easy mal-
functions to check and progress with more tfime con-
suming malfunctions,

Some steps within the charts specify a test number
to perform. Al tests are assigned a number for easy
refaerence.

Combines - 6620, SideHill 6620, 7720 and 8820



Autormatic Header Height Controf

Operation and Tesis

Dial-A-Matic Header Height Control
General Information, Diagnosis, and Tests 360-25-3

Problem

Dial-A-Matic Header
Height Control
Will Not Operate

Dial- A-Matic Header
Height Control
Lowers But Will
Mot Raise

Dial-A-Matic Header
Height Control
Raises but Will

Mot Lower

System Cycles
Excessively
or “Hunts”

Header Was Raised
Manually But
Continues To
Lower When Lever
Is Released.

System Will Not
Shut Off Unless
Control Switch Is
Turned “Off.”

Electrical System
Cause
Defective controj switch.

Rubber boot is not correctly positionead
an actuating switch.

Defective actuating switch.
Loose connection on ignition switch.
Leose connections on actuating switch.

Actuating switch chain is adjusted too
long and will not release switch.

Loose connection on auto header
valve ground wirg.

Main wiring harness on feeder
house loose or disconnected.

Loose connections on auto header valve,

Loose connections on auto header valve.

Movement of control shaft under header
is restricted.

Incorrect adjustment of drop rate

valve.

Actuating switch chain is adjusted too
short and will not actuate switch.

Defective actuating switch.

Actuating switch chain is adjusted too

short and will not actuate switch.

Defective actuating switch,

TM-1202 (Dec-81) Litho in U.S.A.

Ramedy
Replace control switch.

FPosition rubber boot in groove
in actuating switch plunger.

Replace actuating switch.
Tighten connection.
Tighten connections.

Adjust actuating switch chain.

Tighten connection.

Connect harness.

Tighten connections.

Tighten connections.

Check shaft for restrictions.

Adjust drop rate valve,

Adjust actualing switch chain,

Replace actuating switch.

Adjust actuating switch chain,

Replace actuating switch.

Combines - 86820, SideHill 6620, 7720 and 8820



Dial-A-Matic Header Height Control Autornatic Header Height Control
360-25-4 General Information, Diagnosis, and Tests Operation and Tesls

Electrical System—Continued

The following illustrations show electrical current
flow within the system when the control switch is set to
a particular position for different ground pressure re-
quirements.

E

H—12-Vall Source
| —Sensing Box

G—Control Switch

F—Lower Signal

Fig. 3-Off Position

D—Aute Header Valve
Lower Solenoid
E—Raise Signal

C—Aulo Header Valve
Raise Solenoid

A--Actualing Switch

B--—Amplifier

TM-1202 (Dec-81) Litho in [LS.A. Combines - 6620, SideHill 6620, 7720 and 8B20



Autommatic Header Height Control
Operation and Tests

Diai-A-Matic Header Height Control
General Information, Diagnosis, and Tests 360-25-5

Electrical System—Continued

H—12-Volt Source
| —Sanszing Box

TM-1202 (Dec-81) Litho in US.A.

Fig. 4-Light Ground Pressure—No Signal

A—Actuating Switch
C—Aute Header Valve
Raise Solenoid

B—Amplifier

Combines - 6620, SideHill 6620, 7720 and 8820



Dial-A-Matic Header Height Control Automatic Header Height Control
360-25-6 General Information, Diagnosis, and Tests Opearation and Tests

Electrical System—Continued

3

HEUFY

H—=12-Volt Source
| —Sensing Box

G
e

F—Lower Signal
G—Control Switch

Fig &-Raise Signal—Medium Ground Pressure

s A %ﬂ
§3

L

g2

d il

. Esid

R 11

b

TM-1202 (Dec-81} Litho in US.A. Combines - 66820, SideHilf 6620, 7720 and 8820
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Cperation and Tests General Information, Diagnosis, and Tests 360-25-7

Electrical System—Continued
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Flg. G-Lowsr Signal—fedium Ground Pressure

D—Auto Header Valve
Lower Solenoid
E—Raise Signal

A—Actuating Switch

B—Amplifier

C—Auto Header Valve
Raise Solenoid

TM-1202 (Dec-81) Litho in U 5.4, Combines - 8620, SideHill 6620, 7720 and 8820
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Electrical System—Continued
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Dial-A-Matic Header Height Cantrol
General Information, Diagnosis, and Tests 360-25-9
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Automatic Header Height Control
Operation and Tesfs
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Electrical System—Continued

TM-1202 (Dec-81) Litho in U.S.A.
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A—aActuating Switch

B-—Amplifier

Fig. 9-Lower Sgnal—Meavy Ground Pressure
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Electrical System—Continued

o F

5,
5

- %5

®

; s

I

g

5

$

S

s Ew .

$a2

e i 8

11

—/ i

o | o 1]

§2%

;—% x@ ddd

TM-1202 (Dec-81) Litho in U.S.A. Combines - 8620, SideHill 8620, 7720 and 8820



Dial-A-Matic Header Height Control
360-25-12 General Information, Diagnosis, and Tests

Automatic Header Height Control
Operation and Tests

Probiem

Dial-A-Matic Header
Height Control
Will Not Operate

Dial-A-Matic Header
Height Control
Lowers But Will
Not Raise

Dial-A-Matic Header
Height Control

Raises But Will
MNot Lower

Header Raises
Slowly or Mot

Header Lowers Too
Fast or Too Slow

Hydraulic System-—Continued

Cause
Defective auto header valve,
Electrical problem.
Defective “"RAISE" {front) solenoid on
auto header valve.
Electrical problem.

Insufficient supply of hydraulic oil to auto
header valve.

Defective "LOWER™ (rear) solenoid on
auto header valve.
Electrical problem.

Insufficient supply of hydraulic oil
to salenoid control valve,

Insufficient hydraulic oil pressure from
main hydraulic system,

Defective relief valve in main hydraulic
system control vaive.

Defective flow contral plug in main
valve.

Incorrect adjustment of drop rate
valve.

TM-1202 (Dec-81) Litho in [LS.A.

Remedy
Repair valve.

See ELECTRICAL SYSTEM trouble
shooting.

Repair vahe.

See ELECTRICAL SYSTEM trouble
shooting.

Increase engine speed to fast idle.
{See combine operator's
manual .}

Repair valve.

See ELECTRICAL SYSTEM trouble
shooting.

Increase engine speed to fast idle.
{See combine operator's

manual.}

See Section 270,

Repair main conirol valve.

Repair main control valve.

Adjust drop rate valve.

Combines - 8620, SideHill 8620, 7720 and 8820
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Operation and Tests

Dial-A-Matic Header Height Control
General Information, Diagnosis, and Tests 360-25-13

Hydraulic System—Continued

Problem

Header Is Too
Slow To Return
To Operating
Level After
Encountering
Irregular Ground

Header Lowers
With Control
Switch In
“Off"” Position

Solenoid Control
Valve Does Mot
Function When
Manually Operated

Solenoids On
Control Valve
Do Not Make
An Audible
“Click” When
Energized

Dial-A-Matic Header
Height Control
System Leaks
Hydraulic Gil

System
Overheats

Cause

Readjustment of drop rate valve slowed
drop rate more than desired.

Defective auto header valve.

Defective auto header valve.

Loose connections on solanoids.
Defective auto header valve solenoids.

Defective auto header valve.

Loose hydraulic connections.,

Defective aulo header valve.

Defective flow control plug in main valve.

System cycles excessively or "HUNTS".

Defective main hydraulic system relief
valve,

Hydraulic return line is restricted.

Th-1202 (Dec-81) Litho in U.5.A.

Remeady

Readjust drop rate valve.

Repair valve.

Repair valve.

Tighten connections.
Repair valve.

Repair valve.

Tighten hydraulic connections.

Repair valve.

Repair main control valve.

See ELECTRICAL SYSTEM

trouble shooting.

Repair main control valve,

Clean or replace line.

Combines - 6620, SideMHill 6620, 7720 and 8820
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Operation and Tests

Dial-A-Matic Header Height Control
360-25-14 General Information, Diagnosis, and Tests

HYDRAULIC MALFUNCTIONS

Header Raises Or Lowers Slowly Or Not At All

LOW ENGINE R.P.M. s MISSING PRESSURE BEYOUKD
- . LOW GIL LEYEL IN Ll ﬂ
[HCREASE EHGINE SPEED HYDRAULIC RESERVOIR = PLUG IN UNLOADING
T0 FAST IDLE AUGER SWING CONTROL
VALVE Perform Test #72
1
DEFECTIVE FLOW JEFECTINE RELIEF VALVE .
CONTROL PLUS TN » TN MATN e R RE LRI
HAIN VALYE CONTROL VALVE !
—_ PERFORM TEST #4
r e
STICKING PILOT CHECK STICKING POPPET LEAKING LOCEOUT
WALVE [N AUTO - IN DROP RATE » POPPET IN MAIN
HEADER VALYE YALVE CONTROL VALYE
FERFORM TEST #3 T

r

LEAR®AGE PAST LOWER STICKING LOWER SPOOL IM

SPOOL IN ALTO = AUTO HEADER VALVE FROM

HEADER WALVE DISTORTION. TORQUE CAP SCREWS
T 25 FT. - LBS. (37.5 &m)

HEFPEN
H2¥Fafnl
Fig. 11-Header Raises or Lowers Slowly or not at alf
Header Raises Automatically But Will Not Lower
= T PRESSURE LOCK 1M STICKING PILOT
e S I ‘I’:"PI——’- PLATFORM LIFT CYLINDER f—= CMECK VALVE IN
LIKES RUTG HEADER VALVE
STICKING UPPER LERKAGE PAST LOWER SPCOL
SPOOL T8 AUTD IN AUTO HEADER VALVE OR
HERDER WALVE STICKING
HEFPETH
HETTaTN

Fig. 12-Header Raises Automatically but Wil Not Lower

Combines - 6620, SideHill 6620, 7720 and 8820

TM-1202 {Dec-81) Litho in US.A.




Automatic Header Height Control
Operation and Tests

Dial-A-Matic Header Height Control
General Information, Diagnosis, and Tests 360-25-15

Hydraulic System Overheats

HEW MALH CONTROL
VALVE NOT INSTALLED

0N QLDER MACHIMES

RATSE AND LOWER SWITCHES
HOT ADJUSTED CAUSTNG

EXCESSIYE RATE OF DROP

HUNTING QR CYCLING

CAUSING SYSTEM TO
HUNT OR CYCLE

L
HYORAULIC RETURN

LINE IS RESTRICTED

DEFECTIWE FLOW DEFECTIVE MAIN HYDRAULIC
= COMTROL FLUG TN
MATH CONTROL WALVE

SYSTEM RELIEF
VALVE

Fig. 13-Hydrawic System Overfeals

Header Hunts Or Cycles Up And Down

DRCP AATE VALVE
MNOT ADJUSTED

HETIIRR

HpTran

!

ACCLIMULATOR

SET TOW LOW

PHE-CHAMGE PREASLUIRE

RAGE AMD UOWER
SWITCHES ADULSTEDR
TOO CLOSE

RAISE PRE-

Header Lowers After Being Raised

LEAKING HYDRAUL
| LINES ]

HEFFEEN

TM-1202 (Dec-81) Lithe in U.S.A

T LEAKING PILOT CHECK]
J_"“'-'-'-fi IN AUTO
HEADER VALVE

o CHANGE
PRAESSLIRE

HIGRTS

Fig. 14-Header Hunls gr Cyeles Lp and Down

'p'ﬁ‘L";f BLOCK INSTALLED |

BACEWARDS ON AUTO |
HEADER VALVE

HITPEIN

Fig, 15-Header Lowers after Being Raised

Combines - B620, SideHill 6620, 7720 and 8820



Dial- A-Matic Header Height Control

Automatic Header Height Contral
Operation and Tests

HYDRAULIC SYSTEM TESTS

The proper use of tlesting equipment will quickly
locate the trouble within the header control hydraulic
system, thus reducing combine “down time.” For
proper use of testing equipment, see Section 270.

Testing Procedure

The basic procedure, when testing a hydraulic sys-
tem, is to apply a controlled load to the system or a
component of the system to check pressure and rate of
fiow.

Back pressure iz the pressure required to circulate
the oil without any system(s) activated. Back pressure
will vary throughout the hydraulic system. Measure
back pressure at the same |location that the high pres-
sure reading is taken,

Test No. 1 - Checking Flow to Secondary
Control Valve

3
b

Fig 16-Test No. 1 - Test Port for Secondary Control Valve

Fiow rate should be 4.25-535 gpm (26.8-33.8 m*/s)
atfull engine rpm. When swinging the unloading auger
outward, pressure should be 2200-2400 psi (150-163
bar) plus back pressure.

Check the flow rale to the secondary control valve
from the main contrcl valve by connecting test eguip-
ment ta inlet line (A, Fig. 16) of the valve,

Th-1202 (Dec-81) Litho in U.5.A.

Test No. 2 - Checking Flow to Solenoid
Control Valve

A—Pressure Port

Fig. 17-Test Ng. 2 - Test Port for Solgnad Contrgld Vabve

Fiow rate should be 4.25-5.35 gpm (26.8-33.8 m*/s)
al full engine rpm when raising or lowering the header.
When raising the header with the automatic header
height control system by manually activating the auto
header walve, pressure shouid be Z200-2400 psi
(150-163 bar) plus back pressure at relief pressure.
When lowering the header with the aviomatic header
height control system by manually activating the auto
header valve, pressure should be 450-750 psi (31-51
bar}.

Check the flow rate o the auto header valve by
connecting test equipment to pressure BYD port (A,
Fig. 17} of the secondary control valve.

Combines - 6620, SideHill 6620, 7720 and 8820



Aufomatic Headear Height Control
Operation and Tests

Dial-A-Matic Header Height Control

General Information, Diagnosis, and Tests 360-25-17

Test No. 3 - Checking Flow to Platform
Lift Cylinders

AEpagn Y

HECE30
A—0039 Connector
B—Header Lift Cylinder

Fig. 18-Tesl No. 3 - Test Port for Header Lift Cylinders

When raising the header with the Dial-A-Matic
header height control system by manually activating
the auto header valve, flow rate should be 4.25-5.35
gpm (26.8-33.8 m¥/s) at full engine rpm, Pressure
should be 2200-2400 psi (150-163 bar) plus back
pressure at relief pressure.

Check the flow rate to the header lift cylinders from
the auto header valve by connecting test equipment to
pressura ling (A, Fig. 18).

TM-1202 (Sep-82) Litho in U.S.A.

Test No. 4 - Checking Main System Re-

lief Valve

A—Gauge Port

Fig. 19-Tast Mo. 4 - Gauge Port for Main Cantrol Valve

Pressure should be 2200-2400 psi (150-163 bar)
plus back pressure at relief pressure.

Check the pressure of the main system relief valve
by connecting pressure gauge to gauge port on main
control valve (A, Fig. 19).

Combines - 6620, SideHill 6620, 7720 and 8620



Dial-A-Matic Header Height Control Automatic Header Height Controf
360-25-18 General Information, Diagnosis, and Tests Cpertion and Tests

HOW TO USE STEP-BY-STEP DIAGNOSIS
CHARTS

The following charts provide a step-by-step se-
quence to test and isolate an electrical malfunction in the
DIAL-A-MATIC Header Height Control system.

The charts are divided into two sections: INSTRUGC-
TIONS and RESULT. Always start at the first step and
go through the sequence from left to right.

Each sequence ends with a result. The result will tell
you what action to then take by directing you to the next
step.

Although there are over 65 steps in the following
diagnostic procedure, not all of these steps will need 1o
be followed for a particular malfunction. Most malfunc-
tions can be isolated by following approximately 12
steps.

TM-1202 (Sep-B2) Litho in LLS.A. Combines - BE20, SideHil 6620, 7720 and BB20
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General Information, Diagnosis, and Tests 360-25-19

Automatic Header Height Control

COperation and Tests
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Dial-A-Matic Header Height Control

360-25-20 General Information, Diagnosis, and Tests

Operation and Tests
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Operation and Tests

General Information, Diagnosis, and Tests
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Automatic Header Height Control

Operation and Tests
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ial-A-Matic Header Height Control

360-25-24 General Information, Diagnosis, and Tests

Operation and Tests
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Operation and Tests
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Dial-A-Matic Header Height Control
360-25-28 General Information, Diagnosis, and Tests
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Automatic Header Height Confrol

Operation and Tests
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360-25-34 General Information, Diagnosis, and Tests
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360-25-38 General information, Diagnosis, and Tests
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Operation and Tests
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Dial-A-Matic Header Height Control
360-25-44 General Information, Diagnosis, and Tests
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Operation and Tests General Information, Diagnosis, and Tests 360-25-45
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INSTRUCTIOMNS

DIAL-A-MATIC HEADER HEIGHT CONTROL

Defective solenoids. Repilace solenoids.
Clean connectors on auto header valve.
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General Information, Diagnosis, and Tests 360-25-47

Automnatic Header Height Control
Operation and Tests
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Dial-A-Matic Header Height Control
General Information, Diagnosis, and Tests 360-25-49
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Automatic Header Height Control
Operation and Tests

Dial-A-Matic Header Height Control
Mechanical System 360-30-1

Group 30

DIAL-A-MATIC HEADER HEIGHT CONTROL

MECHANICAL SYSTEM

ROW-CROP HEAD
GENERAL INFORMATION

A—Height Sensing Shaft
B—Linkage Assembly
C—Wiper Arm

D—Sansing Box
E—Adjustable Ball Joints

Fig. 1-Row-Crop Head Machanical System

The Dial-A-Matic header height control maintains
the correct position of the header frame by sensing the
position of each individual row unit, Individual row units
are designed to pivot independently about the common
drive shaft and have a (152 mm) 6 inch float range
measured at skid shoe.

IMPORTANT: For the Dial-A-Matic header height
control to perform correctly, row units must be in
floating position and correct row unit float spring
tension and gatherer sheet clearance must be
maintained. Row unit skid shoes must be adjusted
for correct cutting height.

The Dial-A-Matic header height control works as
follows:

1. When one or more row units deflect up to follow
ground contour, height sensing shaft (&) (Fig. 1) tums
linkage assembly (B) which in turn moves wiper arm
(C) in sensing box (D),

2. Movement of wiper arm () contacts one of five
printed circuit pads in the sensing box.

3. The pad that is contacted activates the system
for raising or lowering the row-crop head.

4. When the wiper arm contacts the “raise” pad, the
row-crop head raises.

5 When the wiper arm contacts the “lower” pad,
the row-crop head lowers,

TM-1202 (Dec-81) Lithe in UL.5.A,

6. If additional movemant is required loosen the
lock mut and remove ball joirt from arm. Shorten the
rod for raising and lengthen the rod for lowearing. Re-
place bkall joint in arm and tighten lock nut.

7. The sensing box sends low current signals ta tha
amplifier. The amplifier amplifies this current into high
powered signals to the solenoids on the auto header
valve.

8. The auto header valve, directs hydraulic oil under
prassure to the two header lift cylinders to raise and
allows return oil to flow back to hydraulic reservoir for
lowering header.

9. The actuating switch, located under operator's
station shuts off the Dial-A-Matic header height control
when header is raised approximately 18 inches (457
mm} above ground.

Switch Positioning for Ground Conditions

Dry ground conditions allow a heavier ground force
for a close cut. The header must be operated with the
rotary switch In 1st position. Soft ground conditions
require the rotary switch to be in 2nd position. Wet
ground conditions require the rotary switch to be in 3rd
position. Additional adjustment is made by loosening
lock nut on a ball joint and removing ball joint from arm.
Shorten rod to raise or lengthen rod to lower. Replace
ball joint in arm and tighten lock nut,

A float spring supports @ach row unit. As the row unit
is raised, spring tension is relieved causing skid shoe
ground farce to increase. The actual value of pounds of
ground force is dependent on the float spring tension
adjustment. However, the ground force will increase by
approximately (50.8 kg) 90 Ibs when the row unit is
raised from the lower mechanical stop to the upper
mechanical stop. Be certain to:

1. Check adjustment of inner gatherer sheet clear-
ance.

2. Turn drop rate valve adjusting screw oul until
header "hunts” or cycles up and down. Turn adjusting
screw in until header stops "hunting” then turn adjust-
ing screw in an additional 1/2 turn,

Combines - 6520, SideHill 6620, 7720 and 8820



Dial-A-Matic Header Height Control
360-30-2 Mechanical System

Automatic Header Height Conirol
Operation and Tests

200 SERIES PLATFORM

GENERAL INFORMATION

HEWE

A—5top Arm
B—Actuator Arm
C—Height Senzing FRod

D—Wiper Arm
E-—~Housing
F—aAdjusting Boilt

Fig, 2-200 Seres Flanibie Cufferbar Mechanical Sysiem

The flexible cutterbar floats within a (102 mm} 4-inch
range. When any one section of the cutierbar floats
higher than the rest, stop arm (A} (Fig. 2) moves
actuator arm (B) and causes helght sensing rod (C) to
turn. Actuator arm rests on top of the stop arm pre-
venting turning of the height sensing rod, if one section
ot the cutterbar floats down lower than other sections.
This makes the highest saction of cutterbar contral the
Dial-A-Matic header height control system,

The curved transition sheet between the culterbar
and the platform bottom operastes as a leaf spring
supporting weight of the cutterbar. As the cutterbar is
raised within its float range, tension is relieved from the
transition plate, causing the cutterbar to become hea-
vier and causing a higher ground force.

TM-1202 (Dec-81) Litho in ULS.A.

Diai-4-Matic header haight control works as follows:

1. Height sensing rod (C) turns wiper arm (D) in
housing (E).

2. Movement of wiper arm {0} contacts one of five
printed circuit pads.

3. A pad that is contacted activates system for
raising of lowering platform.

4, When wiper arm contacts "raise” pad, platform
raises.

5. When wiper arm contacts “lower” pad, platform
lowars.

4. if a fine tuning is required loosen adjusting boit
(Fi and rotate housing clockwise to raise, or counter-
clockwise to lower, Tighten adjusting bolt (F).

Combines - 6620, SideHilf 6620, 7720 and 8820



Automatic Header Height Control

Dial-A-Matic Header Height Control

Operation and Tests Mechanical System 360-30-3
Switch Positioning for Ground Conditions
DRY S0FT WET @
1st Znd drd
172" (12 wm}
2nd o
(] 1 -
(25 mm) 11/2 {38 mm) y2i
&-IN (105 MM)
(OFF)
{25 mm) 2 1/2" {64 mm)
9 (25 I“"I"‘}
#
IR

B--Lower Stop

Fig, 3-Switch Positions for Ground Positions

Ory ground conditions require a heavier ground
force while soft or wet ground conditions reguire less
ground force. The first switch position (Fig. 3) provides
highest ground force and second and third positions
provide progressively less force. There is a fixed area
of {25 mm) 1-inch between the raise and lower signals
in all three positions,

Use the first position whenever possible since this
position gives the closest cut and best feeding (transi-
tion sheet is flattest and cutterbar is closer to reel in this
position). If the platform pushes dirt or material at the
center or right-hand end maove switch to second or third
position. i pushing occurs at left-hand end adjust
cutterbar drive case spring.

Adjusting Sensing Box on Platform

In extremely dry conditions the platform may climb
up and over soybean stubble. If this ocours, loosen
adjusting nut {A) (Fig. 4) and rotate housing toward {B).
This will move the three ranges closer to upper stop
and increase ground pressure. After making this ad-
justment always field test or lower left-hand end of
cutterbar on a 4 x 4 to see that a raise signal can be
obtained with switch in 1st position. i raise signal
cannot be obtained in 1st position, loosen nut (A} and
rotate housing toward (C).

TM-1202 (Dec-81} Litho in US4,

HEOTTH

C—Raise

A—Adjusting Nut B—Lower

Fig, d-Adusting Sensing Box

Combines - 6620, SideHill 6620, 7720 and 8820



Dial-A-Matic Header Height Control Automatic Header Height Confrol
360-30-4 Mechanical System Operation and Tests

GENERAL INFORMATION—Continued

Range Indicator

LRI

Fig. 6-Range Indicator for 200 Serias Platform

The range indicator (Fig. 5 or 8} tells the operator
where the row unit or flexible cufterbar is within its
range. The operator can then manually raise and lower
ther platform to keep the row unit or flexible cutterbar
within its float range.

TM-1202 (Dec-81) Litho in U.S.A. Combines - 6620, SideHill 6620, 7720 and 8820



Automatic Headar Height Controi
Operation and Tests

Dial-A-Matic Header Height Contral
Electrical System 360-35-1

Group 35

DIAL-A-MATIC HEADER HEIGHT CONTROL
ELECTRICAL SYSTEM

GENERAL INFORMATION

The electrical portion of the Dial-A-Matic header
height control consisis of these components, Refer to
the wiring diagram at the end of this group to see how
they are linked electricaliy,

COMPONENT

Control Switch

Actuating Switch

Sensing Box

Amplifier

Raise and lower
solenoids on the
autc header valve

Circyit Box

LOCATION

Instrument Panel

Under Operator's
Platform

Lower right-hand side
on platforms - upper

left-hand side on
row-crop heads,

Behind lefl-hand
SWIiNng-Uup access
panel on combine,

Mext to operator's
platiorm ladder

Behind instrument
paral

When the control switch is set at one of three
positions by the aperator, current exists betwesn the
ignition switch and the actuating switch, If the header is
within {457 mm} 18 inches off the ground, the actuating
switch is clogsed, causing a current to exist between the
ignition switch and one of five printed circuit pads.

TM-1202 [Dec-87) Litho in LLSA.

FUNCTION

To turm off system or to sat it at any
one of threg positions for various
around conditions.

Shuts off system when the header is
raised approximately (457 mm) 18
inches above ground.

Sensing box containg & brush, wiper
arm and five printed circuit pads.
Transmits on electrical signal to the
amplifier,

Receives low current signals from the
sensing box on the header and
amplifies this current into high powered
signals to the solencids on the auto
header valve.

Activates the hydraulic system to raise
or lower the header,

Protacts the amplifier from transient
electrical signals and reverse polarity.
The circuit box contains a 20 amp
circuit braaker to protect the entire
systermn against shorts.

Combines - 8820, SideHill 86820, 7720 and 8820



Dial-A-Matic Header Height Control
360-35-2 Electrical System

Automatic Header Height Controf
Operation and Tests

GENERAL INFORMATION—Continued

Actuating Switch

A—Chain Length

Fig. T-Actuating Switch

When the header is over 18 inches (457 mm) above
the ground, the actuating switch is openaed, turning off
the header height control system {Fig. 1)

Shutting off the systern in this manner allows the
operator fo furn around inte new rows or to unload,
without tuming off the control switch on the instrument
panel

When the operator drives the combine into new
rows. he iowers the header within 18 inches (457 mm)
of the ground. This causes the actualing switch o
close and the header height contro! system s turned
an.

Th-1202 (Dec-81) Litho in US A,

COne end of chain (B) (Fig. 1) is attached to the
feeder house; the other end is attached to an actuator
arm. When the feeder house and header are lowerad,
chain (B) pulls the actuator arm away from actuator
switch. causing it to close. Chain {B) is adjustable in
length 2o that the switeh closos when the header is
within 18 inches (457 mm) of the ground,

If the chain is adjusted too long, it will not release the
actuating switch and the header height control will not
operate.

If tha chain is adjusted too shoart, the header can be
raised manually, but will centinue to lower when the
lever is released. Also, if the chain i5 adjusted too
short, the system will not shut off unless the control
awitch is twrned to the “0OFF" position.

The length (A) of the actuating switch chain should
be adjusted approximately 16 inches £ 1/2-inch {406
mrm 4 13 mmb. This ehain lenath opens the actuating
switch approximately 18 inches (4587 mm) above the
ground. Remember, this chain length is only a starling
paint and may require adjustment,

To adjust actuating switch chain length:
1. Note existing position of chain.

2. Remove hook and insert it in the desired link.

Control Switch

HEALIT

Fig. 2.Conlal Swileh

The control switch for the header height control is
mountad on tha instrument panef {(Fig. 2. This switch
can turn off the system or set o to one of three
positions.

IMPORTANT: Turn off the system when trans-
porting the combine,

When the control switch is opened by the gperator,
the entire header height controf systern is tumed off.

Combines - 8620, SideHill 8620, 7720 and BE20
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Dial-A-Matic Header Height Control
Hydraulic System 360-40-1

Group 40

DIAL-A-MATIC HEADER HEIGHT CONTROL

HYDRAULIC SYSTEM

A-—Header Lift Cylindars
B—LUnloading Auger Cylinder
C—Sacondary Control Valve

The Dial-A-Matic header height control svstem for
the BG20 and SideHill 6620 Combines consists of the
faliowing components:

Two header lift cylinders (A) (Fig. 1) which raise and
lower the header, Refer to Section 270 for information
on these cylinders.

Secondary control valve (C) {(Fig. 1} and unloading
augier cylindar (B). Oil for the header height contral
circulates through these two components,

Drop rate valve (D) (Fig. 1) controls the speed of

Th-1202 (Dec-81) Litho in LLS A,

D—Drop Rate Valve

E—futs Header Valve

F—Main Hydraulic Pump Valve
Fig. 1-Hydraulic Components—6620 and SideHMilt 8620 Combines

GENERAL INFORMATION

HART
G—Main Hydraulic Reservair
H—Main Hydraulic System Control

header drop. See this section for information on this
valve,

An aute header vatve () (Fig. 1) equipped with two
salenoids transfers electrical enargy to hydraulic en-
ergy 1o operate the system, See this section for
aparation of this valve,

Mair syslem reservoir (G) (Fig. 1), main system
contrel valve (H), and main system hydraulic pump (F}
provide the basic hydraviic flow for the system. See
Section 270 for information about these components.

Combines - 6620, SideHill 6620, 7720 and 8320




Dial-A-Matic Header Height Control
360-40-2 Hydraulic System

Automatic Header Height Controt
Operation and Tests

GENERAL INFORMATION—Continued

5

D
[
J T

A—Header Lift Cylinders

D—Drop Rate Valve
B—Unloading Auger Cylinder E—0Dil Cooler
C—Secondary Control Valve F-—Autc Header Valve

Fig. Z-Hydraulie Componants—7720 Combine

The Dial-A-Matic header height control system for
the 7720 Combine consists of the following compo-
nents:

Twe header lift cylinders (A) (Fig. 2) which raise and
lower the header. Refer to Section 270 for information
an the cylinders,

Secondary control valve (C) (Fig. 2) and unloading
auger cylinder (B). Oil for the header height control
circulates through these two components.

Drop rate valve (D) (Fig. 2) controls the speed of
header drop. See this section for information on this
valve,

TM-1202 {Dec-81) Litho in U.S.A.

G—Main Hydraulic Pumg
H—Main Hydraulic Control Valve

=

(=)

—

T

»
-

HIEIE
| —Main Hydraulic Reservoir
J—Reel Speed Control Valve
K—Reel Drive Pump

An auto header valve (F) (Fig. 2) equipped with two
solencids transfers electrical energy to hydraulic en-
ergy to operate the system. See this section for
operation and service of the valve.

An oil cooler {E) (Fig. 2) is used to cool the oil far the
Dial-A-Matic header height control circuit. This il also
passes through the reel speed valve (J) and reel drive
pump (K).

Main system reservoir (I) (Fig. 2), main system
control valve (H), and main systern hydraulic pump (F)
provide the basic hydraulic flow for the system. See
Section 270 for information about these components.

Combines - 8620, SideHill 6620, 7720 and 8820



Automatic Header Height Control
Operation and Tests

Dial-A-Matic Header Height Control
Hydraulic System 360-40-3

."E"n.

A—Header Lift Cylinders
B—Secondary Contral Yalve
C—Drop Rate Valva

E—Main Hydraulic Reservaoir
F=—Main Hydraulic Pump

D—Main Hydraulic Control Valve

G—0il Cooler | —Reel Drive Pump
H—Reel Speed Control J—Auto Header Valve
Valve K—LUnloading Auger Cylindar

Fig. 2A-Hydrawic Components—B820 Combing

The Dial-A-Matic header height control system for
the 8820 Combing consists of the following compo
nants;

Two header lift cylinders (4A) (Fig. 2A) which raise
and lower the header. Reler to Section 270 for infor-
mation on thase cylinders.

Secondary control valve (B) (Fig. 2A) and unloading
auger cylinder (K). Qi for the header height control
circulates through these two components.

Drop rate valve (C) (Fig. 24) controls the speed of
header drop. See this section for information on this
vilve

TM-1202 (Dec-81) Litho in US A,

An auto header valve (J) (Fig. 2A) equipped with two
solenoids transfers electrical energy to hydraulic en-
ergy to operate the system. See this section for
operation and service of the valve,

An oil cooler (G) (Fig, 2A} is used to cool the oil for
the Dial-A-Matic header height control circuit. This oil
also passes through the reel speed valve (H} and reel
drive pump (1)

Main system reservoir (E) (Fig. 2A). main system
control valve (0}, and main system hydraulic pump (F)
provide the basic hydraulic flow for the system. See
Section 270 for information about these components.

Combines - G820, SideHill 6620, 7720 and 8820




Dial-A-Matic Header Height Control
360-40-4 Hydraulic System

Automatic Header Height Control
Operation and Tests

Fa0f0T

A—LH. Header Lift Cylinder

F—Real Flow Control Valve

8—RA.H. Header Lift Cylinder {7720 and 8820 Only)
C—Real Drive Motor G—Oil Cooler (7720 and
D—Drop Rate Valve £820 Only)
E—Main Control Vaive H—Reel Drive Pump

(7720 and 8820 Only)

| —Ressrvoir L —Auto Header Valve

J=LUinloading Auger M—Main Hydraulic Pump
Swing Cylinder [ Pressure Oil

K—Secondary Contral B Preasure Fres Ol
Valve N Trapped Oil

Fig. S-Hydraulle Syatem - Header Naot Activatod

Header Not Activated

The electrical systern has not activaied either sole-
noid on the auto header valve (L, Fig. 3). The pilot
check valve in the auto header vaive and the lockoul
poppet in the main conlrol valve (E) close, rapping oil
in the header lift system.

Pressure free oil now flows from the reservoir (I, Fig.
3) to the man hydraulic pump (M) and then to the main
control valve (E).

TM-1202 (Dec-81) Litho in US A

From the main control valve, approximately 4-3/4
gallons (18 L) of oil flows through a flow control plug in
the valve and over 1o the sacondary control vaive (K,
Fig. 3). The balance of the oil from the main control
valve is then returned to the reservoir ().

The secondary control valve (K, Fig. 3) then directs
the 4-3/4 gallons (18 L) of @il to the auto header valve
(L), whera it flows through the valve and back to the
raservaoir (1),

Combines - 6820, SideHil 8620, 7720 and 8820



Aulomatic Header Height Contral
Operation and Tests

Dial-A-Matic Header Height Controi
Hydraulic System 360-40-5

GENERAL INFORMATION—Continued

Raodo8

A—LH. Header Lift Cylinder
B—R.H. Headar Lift Cylinder
C—Reel Drive Motor
D—Drop Rato Valve
E—Main Control Valve

F—Reel Flow Control Valve
{7720 and 8820 Only)

G—0il Cooler (7720 and
8820 Only)

H—Ree! Dvive Pump
(7720 and B&20 Only)

B
C
)
F
G
B 2leg

| —Reservoir L—Auto Header Valve
J—Unioading Auger M—Mzin Hydraulle Pump

Swing Cylinder B Pressure OHI
K—Secondary Contral B Pressure Fres Oll

Valve B Trapped Ol

Fig. 4-Hydraulic System - Header Raising

Header Raising

When field conditions require raising of the header,
the header Dial-A-Matic height contral hydraulic sys-
tem is activated by the Dial-A-Matic header height
control electrical system. Refer to Group 15 of this
section for information on the electrical system.

The electrical system activates the raiso solenold on
the header valve (L, Fig. 4). Pressure free oil Hlows
from the reserveir (1) to the main hydraulic pump (M),
The oil then flows, under pressure, from the pump to
the main control valve (E).

Onl flows out of the fiow control plug in the main
control valve (E, Fig, 4) and to the secondary control

TM-1202 (Dec-81) Litho in U.S.A.

valve (K). The secondary control valve directs cil to the
auto header valve (L).

The auto header valve then directs this oll lo the
drop rate valve (D, Fig. 4). Oil flows, unrestricted,
through the drop rate valve and inlo the header lilt
cylindars (A and B). The lockout poppet in the main
control valve prevents oil from flowing back 1o the
reservoir,

7720 and BB20 Combinas are equipped with an oil
cooler (G, Fig. 4). located in fronl of the radialor. It's
function is to cool the hydraulic oil as it flows from the
reei drive motor, bafore it is returmned to the reservoir.

Combines - 6620, SideHili 6620, 7720 and 8820



Dial-A-Matic Header Height Control
360-40-6 Hydraulic System

Automatic Header Hemght Controf
Cperation and Tests

YEDED3

A—L.H. Header Lift Cylinder F—Reel Flow Control Valve

B—R.H. Header Lift Cylindar {7720 and 8820 Oniy)

€—Fieal Drive Motor G—0il Cooler (7720 and

D—Drop Rate Valve 8820 Oniy)

E—Misin Control Yalve H—Reel Drive Pump
{7720 and 8320 Oniy)

LRSS
| —Reservoir L —Auto Header Valve
J—Unloading Auger M—Main Hydraulic Pump

Swing Cylinder 0 Preceure Nl
K—Sacondary Control 0 Prassure Froe Odl
Valve . Teapped Ol

Fig S-Hydraolc- System - Header Lowanng

Header Lowering

Whan field conditions require lowering the headear,
the Dial-A-Matic header héight contre! hydraulic sys-
tem is activated by the auiomatic header hesght control
elgctrical system. Refer 1o Group 35 of this section for
information on the electhcal system.

The ﬁ1_e_cir'ii:a1 aystem activates the lower solenoid
on the header valve (L, Fig. 5). Pressure fill il flows
from the reservoir (1} to the main hydraulc pump (M)
The @il then flows, under pressure, from the pump ta
the main control valve (E).

il flows out of the flow control plug In the main
contrel valve (E. Fig. 4)-and to the sscondary control
valve (K). The secondary control valve direcls the ofl 1o
the auto header valve (L),

TM-1202 (Dec-87) Litha in [L5.A

The gulo header valve allows il In the header fif
system to flow back to the reservoir. Olf flows from the
header it cylinders (A and B, Fig. 5) lo the drop rale
valve (D). The lockout popbat in the main control valve
prevents any ail from Howing back o the reservoir

The drop rate valve meters the flow rate to control
the rate of drop of the header. Ol laws fram the drop
rale valve (o the aulo haader valve which dirgots this oll
back to the reservair,

Tha oil coaler on 7720 and BER20 Combines allow the
il to be coaled befare it 15 returmed 1o the resedvorr

Combinas - 662, SideHill 66820, 7720 and BE20




Automatic Header Height Confrol
Operation and Tests

Dial-A-Matic Header Helght Control
Hydraulic System 360-40-7

MAIN CONTROL VALVE

GENERAL INFORMATION

The Dial-A-Matic header height control hydraulic
system cblains oil from lhe flow control plug in the main
contre! valve. This same oil is also usad to swing the
unloading auger

Height Control Not Activated

e
A—Iinlet Port D—Piston

E—To Raservolr E—Flow Control Flug

C—To Automatic Hesder F—Frea Flow Path

Height Control System G—Pressure Fres O

Fig. &-Main Control Valve - Height Control Not Activated

Pressure free ol flows inte pont (A, Fig, B) from tha
main hydraulic pump. Ol flows through the valve,
along the free flow path (F). Piston (D). in fiow gontrol
plug (E), melers the flow and moves outward to allow
excess ol to flow to resarvoir through port (B). Ol
metarad by the onfice in piston () flows through port
iC) to the Dial-A-Matic headar haight coptrol system.

TM-1202 (Sep-82 Litho in US.A,

Height Control Activated

R
A—Inlet Port E—Flow Contrdl Plug
B—To Reserveir F—Free Flow Path
C—To Automatic Hosder G—Preasure O
Height Control Eystem H—Presaure Free O
D—Pigton

Fig. 7-Main Control Valve - Height Control Activated

The electrical system activates either solencid on
the auto header valve activating the hydraulic system
and causing a demand for pressurized oil, Ol flows
through the valve along the free flow path (F, Fig. 7).
Piston (D), in flow control plug (E). moves slightly
inward to maintain pressure. The metered pressurized
oil flows throwugh the orifice in piston (D) and through
part {C} to the Dial-A-Malic header height control sys-
tem. Excess oil flows to reservoir through port (B).

NOTE: Removal, repair, and installation of the main
contral valve is coverad in Saclion 70 Hydrawlc Sys-
tems Repair of this echmcal manual,

Combines - 6620, SideHill 6620, F720 and 8820




Dial-A-Matic Header Height Control
360-40-8 Hydraulic System

Automatic Header Height Contral
Operation and Tests

SECONDARY CONTROL VALVE
GENERAL INFORMATION

The Dial-A-Matic header height control hydraulic
system and unloading auger swing hydraulic systam
use the oil coming from the flow control plug in the
main control valve.

Height Control Not Activated

i

2 Py PEEprTe:

. o
-l'&l-l-g

#55 Pressure Fres Ol

Flg. 8-Secondary Control Valve - Height Conlrol Not Activaled

Pressure free oil, from the flow control plug in the
main contral valve, flows into part (A) (Fig. 8). Spocls
(B and C) are centered. Pressure free oil flows around
spools (B and C) and to the auto header valve through
port (D).

TM-1202 (Sep-82) Litho in U.S.A.

Height Control Activated

| _LASWL 1 [
'_f/z.m g ae

BEXpso7

S T
A—in Port D—BYD Port
E—Spool B Pressure Ol
C—Spool 28 Pressure Free Oil

Fig. 9-Secondary Controd Valve - Height Controd Activatod

Pressurized cil, from the flow control plug in the
main control valve, flows into port (A) (Fig. 9). Spools
(B and C) are centered. Pressurized oil flows around
spools (B and C) and to the autc header valve through
porl (D). High pressure oil is sent to the auto header
valve for raising and lowering the header.

Combines - 6620, SidoHill 6620, 7720 and 8820



Automatic Header Height Control
Operation and Tesls

Dial-A-Matic Header Height Control
Hydraulic System 360-40-9

AUTO HEADER VALVE

GENERAL INFORMATION

The auto header valve is located next to the opera-
tor's platform ladder. The auto header valve directs
pressurg oil to the header lift cylinders and dirocts
return oil to the reservoir.

The leveling control valve for the SideHill leveling
system and the auto header valve for the Dial-A-Matic
header height contral are similar in appearance, but
they have these differences;

1. Oniy the SideHill leveling control valve has ther-
mal relief valves.

2. The check block on the SideHill leveling contral
valve may be installed in either direction on the valve,
The check block on the auto header vahle must be
installad in only one position. Mark check block to auts
headar valve before removal,

A The auio header valve contains an internal orifice
or leak off pagsage, the SideHill valve doss not. Re-
miove the raize solenoid to see this orifice.

A—To Drop Rate Valve
B—Spool

C—Plug

D—Plugged Port

E—Pressurg Port
F—Drrifice
G—Raised Solencid
H—Slofled Washer

K—Silotted Washer
L—Lower Solonoid

EELEST
T
| —Spooi M—Pilot Check Valve
J —Return Port I Pressure Free Oil

I Trapped Oil

Fig. 10-Aufo Header Valve - Header Not Acfivated

Header Not Activated

Meither solenoid on the avto header valve is ac-
tivated, Springs center spool (|, Fig. 10) allowing pres-
surg free oil to flow into port (E). around spoal (1}

TM-1202 (Dec-81) Litho in U.S.A

through slotted washers (H and K) and to reservoir
through port (J). Pilot check valve (M) closes, trapping
oil in the header lift system.

Combines - 6620, SideHill 6620, 7720 and 8820



Dial-A-Matic Header Height Control Automatic Header Height Control
J60-40-10 Hydraulic System Operation and Tesls

GENERAL INFORMATION—Continued

LR
(1 5" LA

A—To Drop Rale Vale E—Pressure Port | —Spool M—Pilol Check Valve
B—Spoad F—D0Orifice J—Returm Port N Pressurs O41
C—Plug G—Ffaise Solencid K—Slotted Washer S Pressure Frae Oif
D—Flugged Port H—Sloted Washer L—Lower Solenoid

Flig. 11-Aulic Header Valve - Headsr Raising
Header Raising pllot check valve (M), causing it to open. Open pilot

check valve (M) allows pressure oil 10 flow to the drop
rate valve and then to the header lifl cylinders. Tha
pressure oil also forces spool (B) to the right, Plug (C)
limits the fravel of spool (B). Slotted washear (H) limits
the travel of spool (1)

To raise the header, raise solenoid (G, Fig. 11) is
activated by the Dial-A-Matic header height control
electtical system. The activaled raise solenoid (63)
pushas in or maves to the left spool (I}, This causcs
pressure oil frorm part (E) to flow around spoal (1) up ta

TM-1202 (Dec=81} Lithe wn U5 A Combines - 6620. SideMill 6620, 7720 and 8820



Auvtomahe Header Heighl Caniral
Operation and Tesis

Dial-A-Matic Header Height Control
Hydraulle System 360-40-11

nagaesd
A=To Drop Rate Valve
B—B5poal F —Oxifice
C—Plug G—Haise Solencid
O-—Plugged Port H—Siotted Washer

g
M—Pilol Check Valve
J—Return Port B Pressure Oil
K—Sloted Washer 70 Pressure Fres Oil

L—Lowar Soenoid

Fig. 12-Auko Header Vahae - Hpador Loworing

Header Lowering

To lower the header, raise soienoid (L, Fig. 12) is
activated by the Dial-A-Matic header height control
electrical system. The aclivated raise solenoid {L)
pushas in or moves to the left spool {I), This causes
preasure oil from port (E) to flow around spool (1) up to
spool (B), causing il to move to the left, causing pliot
check valve (M) 10 open,

ThM-1202 (Dec-81) Lithe in U.S.A.

Open pliel check valve (M), allows return ol from the
header il cylinders 10 flow through port (A), around
spool (1), through slotted washer (K), and o rasenvoir
through port (J). Orifice (F) allows the pressure oil to
Hiow 1o reservoir without [osing the pressure required 1o
move spoal (B).

Combines - 8620 -SideHill 8620, 7720 and 8820



Dial-A-Matic Header Height Control
360-40-12 Hydraulic System

Automatic Header Heighl Control
Operation and Tests

DROP RATE VALVE—CONTINUED

GENERAL INFORMATION

The drop rale valve controiz the rate of drop of the
header. The drop rate valve affects the rate of drop,
only for Dial-A-Matic header haight control

Header Raising

Bagdas

A—From Auto Header

D—To Platform Lift
Valve Cylinders

B—Poppel I Pressure Ol

C—Adjusting Screw

Fig. 153-Drog Rate Valve - Header Raging

Pressure oil flows from the aulo header valve 1o port
(&, Fig. 13}. The pressure oil moves back poppet (B)
and flows unrestricted 1o the header §ift cylindars
through port (D).

TM-1202 (Dec-81) Lithe in LLS.A.

Header Lowering

E3g0di¢

=§itiah w3

A—From Auto Header

D—Tao Plattorm Lif

Valve Cylinders
B—Paoppet B Pregsure ON
C—Adjusting Screw 00 Pressure Frase O

Fig. 14-Drop Rafe Vaive - Header Lowarng

Pregsure oil fiows from the header lift cylinders to
part (D, Fig. 14). Oil is metered through two siots in
poppet (B) and flows through port (A) to the aulo
header valve. The amount of the siol exposed in pop-
p2t (B) is dependent upor how far adjusting screw (C)
i turned in. Turning adjusting screw (C) inwards, slows
down the rate of drop: tursing it out, speeds up rate of
drop.

Combines - 6620, SideHil 5620, 7720 and 8820



