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INTRODUCTION

The Case compact tractor hydraulic drive system is of Detailed explanations of each component follow in this
open center design. The system is composed of an atmos- service manual section.

pheric reservoir, positive displacement gear pump, open

center control valve and geroller hydraulic torgqmotor.

: \=OIL RESERVOIR

HYDRAULIC PUMP
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ACHMENT LIFT
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200-400-600 SERIES HYDRAULIC SYSTEMS

DEFINITIONS OF MAJOR COMPONENTS

RESERVOIR

1. Atmospheric hydraulic reservoir. This is the hydraulic
oil storage tank. The area above the oil level is vented
to the atmosphere through a small, baffled hole in the
fill cap. The reservoir also helps to dissipate heat
created when the hydraulic system is working and is
internally baffled to prevent airation of oil.

SUCTION LINE

2. Pump inlet line (commonly called suction line). This
hose or tube carries oil from the reservoir outlet to the
pump inlet. It normally operates under negative pres-
sure {created by gear rotation at the pump inlet) must
be non-collapsable and connections must be tight to
prevent air entry.

PUMP

3. The hydraulic pump is gear type, positive displacement
and directly coupled to the engine crankshaft. As
shown in Fig. 1 the gears rotate in the direction of
the heavy black arrows drawing oil into gear tooth
pockets (on the inlet side) and trapping oil between the
gears and pump housing as the gears rotate. Qil is dis-
charged on the outlet side as the gear teeth come back
into mesh with each other. The pump is equipped with

r
operating pressures. Return oil passages are i
in the pump housing and idler gear shaft
pressure buildup behind the shaft seal. @

The purpose of the hydraulic pum @eate oil
flow (measured in gallons per mj M) or liters
per minute (I/min).

Resistance to flow result{i@’f work done by the
hydraulic motor or cylin auses pressure in the
System. This is measured in pounds per square inch
{PS1) or kilopascals (kPa).

CONTROL VALVE

4. The travel control valve is of open center design and
contains the pressure relief valves for both the travel
and attachment lift circuits. The valve controls the
direction of oil flow and the volume of oil flowing in
each direction.

The travel control spool is manually centered on
tractors and spring centered on 600 series loaders.

The attachment lift spool {(optional on smaller model
tractors) is spring centered and also has float position
with detent mechanism.

Travel control valves on 600 series loaders are equipped
with a power-beyond sleeve which connects the open
center passage to an additional external port and on to
the loader bucket valve.

To achieve full speed and power, the valve spool must
be moved to the end of its stroke. To achieve the
variable speed or feathered action of hydraulic motor
or cylinder spool, the yalve is moved less than full
stroke. This divide il flow from the pump be-
tween the work de otor or cylinder) and return
1O reservoir.

For clatity, @il flow diagrams are shown with the
valveN @eutral or fully stroked.

M

ydraulic motor produces rotary motion from the

h
@v draulic flow created by the pump to turn the two
speed transaxle. The motor will perform with equal
a pressure - balanced loading or wear plate to prgviQ efficiency in either direction yielding a full and equal
an effective seal for the gear ends over a full

range of speed and power in both forward and reverse.
LIFT CYLINDER

6. The attachment lift cylinder lifts when extending and
lowers when retracting. The cylinder piston seal is a
simple o-ring and there is an o-ring and wiper seal on
the piston rod.

Additions to the Basic Tractor Hydraulic Drive System.

Versatility is one of the key features of the Case Hydraulic
Drive System. The fact that auxiliary hydraulic circuits
may be easily added to this system permits this versatility.
Additions to the basic system include a hydraulic PTO
valve for operating the hydraulic rotary tiller or other
compatible hydraulic tools, a Davis D-100 Backhoe and a
Flow Control Valve used primarily in severe tilling appli-
cations. The attachment lift, 3-PT hitch and loader bucket
hydraulic circuits are also additions to the Basic Tractor
Hydraulic Drive System.

th




EXPLANATION OF COLOR CODING KEY

The following flow diagrams have been color coded for Light red is used to designate two oil flows in different
ease of understanding. The following color coding is used. diagrams.

1. Retard Oil Flow - This is return oil from the hy-
draulic motor, restricted at the return port of the
travel valve. The pressure of this oil flow will vary

Dark blue is used to designate supply oil to the hy- with the amount of retard being applied.

draulic pump. This includes oil in the reservoir and

the suction line. This oil is either at atmospheric 2. Series Connection Oil. The system design provides
| pressure or below. for hydraulic circuits to be connected in series. The
| light red oil will then designate oil on the return

Dark red is used to designate pump supply oil (oil side of one work device that is energizing a second
leaving the pump outlet port). This oil flow will be work device. That is, return oil from the first device
considered pump flow until it enters a work device becomes supply oil for the second.

(cylinder or motor) or a return oil passage. The
pressure of this oil is determined by the resistance to
flow caused by the work device (motor or cylinder)
and is limited by the relief valve.

adjustable from
Light green is used to designate return oil. Oil with a orifice of the @
free flow path back to the oil cooler and reservoir will

be considered return oil. Return oil is always low Dark<green ed to designate static oil. This is oil
pressure. trap v@vmg in the system with no way of escape.

Yellow is used to designate controlled flow oil. Metered
oil from the optional-flow control valve to the travel
valve inlet is the ed flow oil. This oil flow is
ull speed by turning the rotary

‘? OUTLET PORT INLET PORT




200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW TRAVEL VALVE

Neutral Drive - Neutral Lift Both the travel and lift spools are in neutral providing an
open, resistance free pathway, for the oil to follow through

PUMP: the valve. From the valve outlet, oil flow continues

through the oil cooler and back to reservoir.
Oil is drawn from the reservoir, through the suction line

and into the inlet side of the pump and discharged from MOTOR AND CYLINDER
the outlet side of the pump into the inlet of the travel
valve. The hydraulic motor and lift cylinder are static.,

<

9
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OllL FLOW c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the

Forward Drive - Neutral Lift outlet port of the valve.

PUMP From the valve outlet, oil flow continues through the oil

cooler and back to reservoir.
QOil is drawn from the reservoir, through the suction line

and into the inlet side of the pump and discharged from The lift valve spool is in neutral.
the outlet side of the pump into the inlet of the travel
valve.
VALVE
MOTOR

The travel valve spool is stroked into the valve body. This:
The motor is driven in the forward direction by the oil
a. closes the open center passage blocking the free flow passing through it.
flow path of oil
CYLINDER
b. opens the passage for pump supply oil to leave the
front work port of the valve to the hydraulic motor. The lift cylinder is statd

S
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW

Reverse Drive - Neutral Lift

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the travel
valve.

VALVE

The travel valve spool is stroked out of the valve body.
This:

a. closes the open center passage blocking the free
flow path of oil.

.10-

b. opens the passage for pump supply oil to leave the
rear work port of the valve to the hydraulic motor.

c. opens the passage for return oil from the hydraulic
motor to enter the front work port and flow to the
outlet port of the valve.

From the valve outlet, oil flow continues through the
oil cooler and back to reservoir.

The lift valve spool is in neutral.
MOTOR

The motor is driven in the reverse direction by the oil
flow passing through it.

CYLINDER

The lift cylinder i <2 )

©
“a
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW

Forward Drive - RETARD - Neutral Lift

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from

the outlet side of the pump into the inlet of the travel
valve.

VALVE

The travel valve spool is partially stroked into the valve
casting to the retard detent as indicated on the tractor
dash, This:

a. partially closes the open center passage partially
restricting the supply oil flow.

b. opens the passage for pump supply oil to leave the
front work port to the hydraulic motor.

-12-

@
D

c. the passage for return oil from the hydraulic motor
remains restricted. This restriction places an effect-
ive back-pressure on the hydraulic motor allowing
dynamic braking to occur.

Return oil, entering the rear work port, joins the restricted
flow from the partially closed open center passage and

flows to the outlet port of the valve.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

The lift valve spool is in neutral.
MOTOR
The hydraulic motor is driven by the oil flow passing

through it. The motor ig—prevented from cavitating by
the restriction on its ou

The cyli is s@
<

CYLINDER
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW

Neutral Drive, Hydraulic Lift-Lowering

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the iniet of the travel
valve.

VALVE

The travel spool is in neutral allowing pump supply oil to
flow through, resistance free, to the lift spool.

The lift spool is stroked into the valve casting. This:

a. closes the lift spool open center passage.

-14.

b. opens the passage for pump supply oil to leave the
front work port of the valve to the rod end of the
lift cylinder.

c. opens the passage for return oil from the piston end
of the cylinder to flow in the rear work port of the
valve and to the outlet port of the valve.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

MOTOR
The hydraulic motor is static.

CYLINDER

inder closes) as a result of
nd return oil leaving the

The cylinder rod retracts
supply oil entering the

piston end. @
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW

Forward Drive, Hydraulic Lift-Raising

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the travel
valve.

VALVE

The travel valve spool is stroked into the valve body. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for pump supply oil to leave the
front work port of the valve to the hydraulic motor.

c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the
open center of the tift spool.

The lift spool is stroked out of the valve body. This:

a. closes the open center passage of the lift spool
blocking the free flow path of oil.

\‘&\@

@
@g@

.16 -

b. opens the path for return oil from the hydraulic
motor to leave the rear work port of the valve to
the piston end of the lift cylinder.

¢c. opens the passage for return oil from the rod end of
the cylinder to the front work port of the valve and
to the valve outlet port.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

MOTOR

The hydraulic motor is driven in the forward direction by
the oil flow passing through it.

LIFT CYLINDER

The lift cylinde @nds {opens) as supply oil enters
the pistonﬁ réturn oil leaves the rod end.
\ S

cuit and lift circuit are in series with each
%herefcre when both circuits are actuated simul-
the pressures generated by resistance to flow

h circuit add.
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT

OIL FLOW
Forward Drive, Hydraulic Lift - Float
PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the travel
valve.

VALVE
The travel valve spool is stroked into the vatve body. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for pump supply oil to leave the
front work port of the valve to the hydraulic motor.

¢c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the
open center of the lift spool.

The lift spool is stroked completely into the valve body
and is held by two (2) spring loaded detent balls. This:

-18-

a. opens the open center passage allowing return oil
from the hydraulic motor to flow to the valve outlet
port.

b. opens both lift circuit work ports to the return
passage within the valve body.

Qil displaced by movement of the piston flows to the
valve outlet port.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

MOTOR

The hydraulic motor is driven in the forward direction by
the oil flow passing through it.

LIFT CYLINDER

)

oAl

oves in and out (attachment fol-

lows contour ¢f } without hydraulic resistance.

ob the lift cylinder to extend when in the

float when no load is applied. This is caused by

t! fference in surface area between the piston and rod
he cylinder,

It is no



IL FLOW




200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
AND 3-PT HITCH INSTALLED

OIL FLOW

Neutral Drive, Hydraulic Lift - Raise

PUMP

Qil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the travel
valve,

VALVE

The travel spool is in neutral, allowing pump supply oil to
flow through, resistance free, to the lift spool.

The lift spool is stroked out of the valve body. This:

a. closes the open center passage of the lift spool
blocking the free flow path of oil.

b. opens the path for pump supply oil to leave the rear
work port of the valve to the piston end of both the
attachment lift and 3-pt hitch cylinders.

-20-

c. opens the passage for return oil from the rod ends
of both cylinders into the front work port of the
valve and to the valve outlet port.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

MOTOR

The hydraulic motor is static.

LIFT CYLINDERS

The cylinder rods extend (open) as supply oil enters the
piston ends and return oil Aeaves the rod ends. Since the
cylinders are teed toge the one offering the least
resistance will move first

An optio sel valve may be added to the lift
cylinder cNIquving each cylinder to stroke separately.
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THE HYDRAULIC PTO VALVE

The hydraulic PTO valve is primarily used to control the NOTE: Some earlier production valves were provided
Case built hydraulic rotary tiller, It may, however, be without relief valves. Care should be used with
used to provide oil flow to other, compatible, hydraulic these to prevent excessive pressure buildup.
equipment. Refer to the Hydraulic Test Procedures sec-

tion of this manual for the flow and pressure specifications

of each model tractor and loader.

The hydraulic PTO valve is a single spool, open center The hydraulic PTO valve is connected in series between
valve with relief. the pump and tractor travel valve.

200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
AND HYDRAULIC PTO

OIL FLOW b. opens th pas@r supply oil (from the PTO
t ront work port of the valve to

Ic motor.

Forward Drive - Neutral Lift - Neutral PTO the tray

ssage for return oil from the hydraulic
enter the rear work port and flow to the

PUMP t port of the valve.

Qil is drawn from the reservoir, through the suction line e valve outlet, oil flow continues through the oil

and into the inlet side of the pump and discharged fromo and back to reservoir,

the outlet side of the pump into the inlet of the hydra

PTQO valve. The lift valve spool is in neutral.

HYDRAULIC PTO VALVE @ TILLER MOTOR

The PTO valve spool is in the neutral posi is The rotary tiller motor is static.

allows oil to pass through the open center nd on

to the travel valve @ TRAVEL MOTOR

TRAVEL VALVE @ The travel motor is driven in forward direction by the oil
flow passing through it.

The travel valve spool is stroked into the valve body. This:
CYLINDER

a. closes the open center passage blocking the free
flow path of oil. The attachment lift cylinder is static.

.22

w
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
AND HYDRAULIC PTO

OIL FLOW

Forward Drive - Neutral Lift - Tiller Engaged

PUMP

Oi! is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the hydraulic
PTO valve.

HYDRAULIC PTO VALVE

The PTO valve is stroked into the valve body to cause the
tiller to rotate in the forward direction. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for pump supply oil to leave the
rear work port of the PTO valve to the tiller
hydraulic motor.

¢. opens the passage for return oil from the tiller
hydraulic motor to enter the front work port of the

PTO valve and flow to the outlet port of the valve.

From the outlet port, oil flow continues to the inlet port
of the travel valve.

The travel valve is stroked into the valve body. T@

@
@

-24 -

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for supply oil {from the PTO
valve) to leave the front work port of the valve to
the travel hydraulic motor.

c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the

outlet port of the valve.

From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.

The lift valve spool is in neutral.

TILLER MOTOR

The rotary tiller motor i ivensin the forward direction

by the oil flow passing

TRAVEL MQTQR @

<o
The travel @ is¥driven in forward direction by the oil

flow pa% ugh it.

C
achment lift cylinder is static.
N @T tiller circuit and drive circuit are connected in series.

TRAVEL VALVE | @\QX\

Therefore, when both circuits are actuated simultaneously,
the pressures generated by resistance to flow in each
circuit add.

W‘
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THE HYDRAULIC FLOW CONTROL VALVE

The optional hydraulic flow control valve provides more
precise ground speed control of the tractor when using
the tiller commercially or in adverse soil conditions. This
is achieved by metering oil to the tractor travel valve (with
the travel valve placed in full forward or full reverse). The
amount of metered oil depends on the position of the flow
control valve handle and does not change with pressure
requirements at the tractor drive motor.

The flow control valve is connected in series between the
hydraulic PTO valve and the tractor travel valve.

The inlet port is connected to the outlet of the hydraulic
PTO valve to receive supply oil.

The controlled flow port is connected to the travel valve
inlet.

The excess flow port is connected to the return line just
ahead of the oil cooler.

The flow control valve contains a rotary orifice to which
the handle is attached and a spring tensioned pressure
balanced spool.

See the internal valve oil flow section of ths manual for
more detail.

200 - 400 SERIES TRACTORS WITH HYDRAULIC L@
HYDRAULIC PTO, HYDRAULIC FLOW com@

OIL FLOW

Forward Drive - Neutral Lift - Neutral Hydraulic PTO -
Full Speed Flow Control

PUMP
Oil is drawn from the reservoir, through the suction

and into the inlet side of the pump and discharged
the outlet side of the pump into the inlet of the hydr

PTO valve. @

The PTO valve spool is in the n al ition. This
allows oil to pass through the open‘\center passage and on

to the travel valve.

HYDRAULIC PTO VALVE

FLOW CONTROL VALVE

The rotary orifice (operated by handle) is positioned so it
is fully opened. The pressure drop created by oil flow
through the orifice is not enough to overcome spring
tension and the spool remains seated to the right.

This closes the excess flow port and full pump flow is
available to the controlled flow port.

From the controlled flow port of the flow control valve,
oil enters the travel valve inlet port.

_\ss@

-926 -

T alve spool is stroked into the valve body. This:
loses the open center passage blocking the free
low path of oil.
b. opens the passage for supply oil from the flow con-
trol valve to leave the front work port of the valve
to the travel hydraulic motor.
c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the
outlet port of the valve.
From the valve outlet, oil flow continues through the oil
cooler and back to reservoir.
The lift valve spool is in neutral. }
TILLER MOTOR
{
The rotary tiller motor is static.
TRAVEL MOTOR
The travel motor is driven in the forward direction by the
oil flow passing through it.
CYLINDER
W -

The attachment lift cylinder is static.
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
HYDRAULIC PTO, HYDRAULIC FLOW CONTROL

OIL FLOW

Forward Drive - Neutral Lift~Engaged Hydraulic PTO-
Reduced Speed Flow Control

PUMP

Qil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the hydraulic
PTO valve.

HYDRAULIC PTO VALVE

The PTO valve is stroked into the valve body to cause the
tiller to rotate in the forward direction. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for pump supply oil to leave the
rear work port of the PTO valve to the tiller
hydraulic motor.

c. opens the passage for return oil from the tiller
hydraulic motor to enter the front work port of the
PTO valve and flow to the outlet port of that valve.

From the outlet port, oil flow continues to the inlet port
of the flow control valve.

FLOW CONTROL VALVE

The rotary orifice (operated by handle) is positiongg—
it is only partially opened. Flow through th
(restriction) causes a relative pressure drop on
trolled flow side of the spring tensioned spoo
shifts partway to the left, partially comprgs
and opening the excess flow port slight
The reduced flow volume from thé c Hed flow port
continues to the travel valve inlet.

.928-

The excess flow tees into the return line ahead of the oil
cooler, goes through the oil cooler and returns to reservoir.

TRAVEL VALVE
The travel valve is stroked into the valve body. This:

a. closes the open center passage blocking the free
flow path of oil,

b. opens the passage for supply oil (from the controlled
flow port of the flow control valve} to leave the
front work port of the valve to the travel hydraulic
motor.

c. opens the passage for return oil from the hydraulic
motor to enter the rear work port and flow to the
outlet port of the valve.

From the valve outlét, w continues through the oil

cooler and b re ir.
<o

The lift spo utral.

TIL OR

The travel motor is driven in the forward direction, at
reduced speed, by the oil flow passing through it.

CYLINDER
The attachment lift cylinder is static.

The PTO valve and travel valve are in series and their
pressures add.

W -
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
HYDRAULIC PTO, HYDRAULIC FLOW CONTROL

OIL FLOW

Neutral Drive- Hydraulic Lift Raising-
Neutral Hydraulic PTO- Reduced Speed Flow Control

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the hydraulic
PTO valve.

HYDRAULIC PTO VALVE

The PTO valve spool is in the neutral position. This
allows oil to pass through the open center passage and on
to the flow control valve.

FLOW CONTROL VALVE

The rotary orifice (operated by handle) is positioned so it
is only partially opened. Flow through the orifice (restric-
tion} causes a relative pressure drop on the controlled flow
side of the spring tensioned spool. The spool shifts part-
way to the left, partially compressing the spring and
opening the excess flow port slightly.

The reduced flow volume from the controlled flow port
continues to the travel valve inlet.

The excess flow tees into the return line ahead of the oil

cooler, goes through the oil cooler and returns to reservoi\

-30-

TRAVEL VALVE

The travel valve spool is in the neutral position. This
allows controlled flow oil to pass through the open center
passage and on to the lift spool.

The lift spool is stroked out of the valve body. This:

a. closes the open center passage of the lift spool
blocking the free flow path of oil.

b. opens the passage for controlled flow oil to leave
the rear work port of the valve to the piston end of
the lift cylinder.

c. opens the passage for return oil from the rod end of
the cylinder into the front work port of the valve

and to the valve outlet port

inues through the oil

From the valve outlet, oil flow\¢
cooler and back to reservo

TILLER MOTOR\@Q

The rotary till

s static.

N
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200 - 400 SERIES TRACTORS WITH HYDRAULIC LIFT
HYDRAULIC PTO, HYDRAULIC FLOW CONTROL

OIL FLOW

Forward Drive -Raise Attachment Lift-Neutral Hydraulic
PTO-OFF Flow Control

PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the hydraulic
PTO valve.

HYDRAULIC PTO VALVE

The PTO valve spool is in the neutral position. This
allows oil to pass through the open center passage and on
to the Flow Control Valve.

FLOW CONTROL VALVE

The rotary orifice (operated by handle) is positioned so
it is completely shut off. No flow through the orifice is
possible resulting in a low pressure area on the controlled
flow side of the spring tensioned spool.

-32.

The spool then shifts fully to the left completely opening
the excess flow port and closing the controlled flow port.

QOil from the excess flow port enters the return line ahead
of the oil cooler, goes through the oil cooler and returns
1o reservoir.

TRAVEL VALVE

No oil is entering the travel valve because the controlled
flow port in the Flow Control Valve is static. Therefore,
there is no oil flow through the travel or lift circuit.

TILLER MOTOR

The rotary tiller motor is static.

TRAVEL MOTOR

The travel motor is stati ®

CYLINDER @@

The attachmt&%ﬂinder is static.
Q
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600 SERIES LOADER TRACTORS AND BACKHOE

The hydraulic drive system for 600 series loaders functions spool to carry supply oil flow into the two spoo! loader
the same as the tractors with some minor differences. bucket control valve.

The hydraulic tubes between the travel valve and hydraulic The two spool bucket control valve is added to control
motor are reversed resulting in opposite spool movement the loader lift and bucket circuits.

for forward and reverse as compared with tractors.

The travel valve contains a power beyond sleeve which The hydraulic PTO and 3-pt hitch (both optional) are
taps into the open center passage after the attachment {ift connected in the same method as on tractors.
600 SERIES TRACTORS

OIL FLOW The loader lift spool is s

Neutral Drive - Neutral Attachment Lift - Neutral Bucket a. closes th en cenmter passage of the loader lift

Tiit - Raise Loader Lift. spool bloc eFree flow path of ojl.

PUMP b. ope expassage for supply oil to leave the lower
w of the valve to the piston ends of both

cylinders.
and into the inlet side of the pump and discharged from

Qil is drawn from the reservoir, through the suction line loa
the outlet side of the pump into the inlet of the travel a’ the passage for return oil from the rod ends of
valve. @ ooth loader lift cylinders into the upper work port

':J the valve and on to the valve outlet port.

o
TRAVEL VALVE %&\
. From the valve outlet port, oil flow continues through the

The trave! valve spool and the attachment lift spool a oil cooler and back to reservoir.
in the neutral position. This allows supply oil t

pass
through the open center passage and to the pow y w) TRAVEL MOTOR
sleeve and into the loader bucket control valy

The travel motor is static.

LOADER BUCKET CONTROL VAL @ CYLINDERS
The bucket tilt spool is in neutral allowing oil to fiow The attachment lift cylinder is static. The bucket tilt
through the open center passage to the loader lift spool. cylinder is static. The loader lift cylinders are extending.

-34.-

ut of the valve body. This:

“
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600 SERIES TRACTORS

OIL FLOW

Forward Drive-Neutral Attachment Lift- Rollback Loader
Bucket-Neutral Loader Lift

PUMP

Qil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the travel
valve.

TRAVEL VALVE
The travel valve is stroked out of the valve body. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for pump supply oil to leave the
rear work port of the valve to the travel hydraulic
motor.

¢. opens the passage for return oil from the hydraulic
motor to enter the frontwork port and flow through
the lift valve open center passage to the power
beyond sleeve.

From the power beyond sleeve, oil flow continues to the
loader bucket control valve.

The lift spool is in neutral.

¢
@

.36 -

LOADER BUCKET CONTROL VALVE
The bucket tilt spool is stroked into the valve body. This:

a. closes the open center passage blocking the free
flow path of oil.

b. opens the passage for power beyond supply oil to
leave the top work port of the loader bucket con-
trol valve to the piston end of the tilt cylinder.

c. opens the passage for return oil from the rod end of

the tilt cylinder to the bottom port of the loader
bucket control valve and to the valve outlet port.

The loader lift spool is in neutral.

From the valve outlet por continues through the

oil cooler and back to reservoi

TRAVEL MOTOR @2@

The travel is gnven in the forward direction by the
oil flow pasgsi ugh it.
CYL

hment lift cylinder is static. The bucket tilt
r is extending. The loader lift cylinders are static.

drive circuit and bucket circuit are in series.

circuit add.

0 @
LI
\ Therefore, when both circuits are actuated simultaneously,
: the pressures generated by resistance to flow in each
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600 SERIES TRACTORS WITH BACKHOE

OIL FLOW
646 Series “‘B’’ backhoe. All circuits neutral.
PUMP

Oil is drawn from the reservoir, through the suction line
and into the inlet side of the pump and discharged from
the outlet side of the pump into the inlet of the backhoe
valve.

BACKHOE VALVE

All spools in the backhoe vaive bank are in the neutral
position. Qil passes through the open center passage and
leaves the power-beyond port and to the travel valve
inlet port.

Backhoe return line oil is static. This line carries return
oil from stroking cylinders and relief valve discharge only.

NOTE: Consult Backhoe Service M
detailed backhoe informati

-38-

TRAVEL VALVE
Both the travel and lift spools are in the neutral position.
This allows supply oil to pass through the open center

passage and to the power-beyond sleeve and into the loader
bucket control valve.

LOADER BUCKET CONTROL VALVE

The bucket tilt and loader lift spools are in the neutral
position,

This allows supply oil to pass through the open center
passage, out the outlet port and into the return line.

MOTOR AND CYLINDERS

The hydraulic motor and ¢ s re static.
®\\o

ection for

g5 “B’’ backhoes are provided
ackhoe return and power-beyond

o
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TRACTOR TRAVEL VALVE

OIL FLOW

Neutral Drive-Neutral Lift

TRAVEL SPOOL

The travel spool is in the neutral (centered) position. The
open center passage to the lift spool supply passage is
open. The oil at the travel spool work ports is static.

LIFT SPOOL

The lift spool is in the neutral (centered) position. The

open center passage to the return passage and valve outlet
port is open. The oil at the lift spool work ports is static.

TRAVEL RELIEF VALVE

The travel relief valve is seated.

LIFT RELIEF VALVE

The lift relief valve is seated.

OIL FLOW @
Neutral Drive
Neutral Lift <

<

&;@.m
f UTLET
LIFT ;.{{,ég,}'f/, | OUTLE
RELIEF VALVE ST 7 B PORT
TRAVEL | © ;::C;rOL
RELIEF VALVE ‘f,'//liin D ) it
sl O, . TRAVEL
. OR
B e soony O () | @) ——spoo

mylllli;;% "l///// 5;,777//////' //"j
B stetc 0 77& 'N“Nl INLET

Return Oil

=
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TRACTOR TRAVEL VALVE

OIL FLOW

Forward Drive-Neutral Lift

TRAVEL SPOOL

The travel spool is stroked into the valve body. This
closes the open center passage allowing pump supply oil
to flow from the forward work port to the hydraulic
motor and return oil from the hydraulic motor to enter
the rear work port.

Return oil from the hydraulic motor enters the supply
passage for the lift spool.

OIL FLOW

Forward Dyi @
Neutral @

LIFT SPOOL

The lift spool is in the neutral (centered) position. The
open center passage to the return passage and valve outlet
port is open.

The oil at the lift spool work ports is static.

TRAVEL RELIEF VALVE

The travel relief valve will remain seated as long as pres-
sures generated in the travel circuit remain less than the
relief valves preset opening pressure.

LIFT RELIEF VALVE

The lift relief valve is seated.

@E
W

1 ®
-
( ,,/////////////% e

O

" TRAVEL

RELIEF VALVE @

Pump Supply Oil

Static Oil

| V///) 7/7///};}7(/‘/\‘“

LIFT
5 i ©
7 < T SPOOL
.«I/ﬁ.ii.l; "’[l///’ '0;;;-'/"//)1,',\:,
8 "
i 1, e, )
7 ' ® TRAVEL
SPOOL

aWp "I////////// 7

Return Oil
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TRACTOR TRAVEL VALVE

OIL FLOW

Reverse Drive-Neutral Lift

TRAVEL SPOOL

The travel spool is stroked out of the valve body. This
closes the open center passage allowing pump supply oil
to flow from the rear work port to the hydraulic motor
and return oil from the hydraulic motor to enter the front
work port.

Return oil from the hydraulic motor enters the supply
passage for the lift spool.

\\@

LIFT SPOOL
The lift spool is in the neutral (centered) position. The
open center passage to the return galley and valve outlet

port is open.

The oil at the lift spool work ports is static.

TRAVEL RELIEF VALVE

The travel relief valve will remain seated as long as pres-
sures generated in the travel circuit remain less than the
relief valve preset opening pressure.

LIFT RELIEF VALVE

The lift relief valve is seated.

S

Reverse Drive @
Neutral Lift @

Q
\("’/ /

i

LIFT
RELIEF VALVE

C

TRAVEL
RELIEF VALVE

)

I 2 o))
| 0
[/ ) |/ s 7/ == .
W //////,,,,//\4 W i)

Pump Supply Oil

Static Oil

Ul
/ //

S

/////////////////M””””

DI <) [ )|

W0 o il ),

Return Oil
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TRACTOR TRAVEL VALVE

OIL FLOW
Forward Drive, Retard-Neutral Lift
TRAVEL SPOOL

The travel spool is stroked slightly into the valve body
into the retarding position.

This partially closes the open center passage. Some pump
supply oil still penetrates the open center passage.

This opens the path for pump supply to flow from the
forward work port to the hydraulic motor.

A slight overlap exists between the travel spool and rear
work port. This restricts return oil from the hydraulic
motor. (Feathering grooves in the valve casting exist at
this point of overlap).

This restriction prevents the hydraulic motor from
cavitating.

LIFT
RELIEF VALVE

///

o

e

Forward Drive

//////////////,//MW

LIFT SPOOL

The lift spool is in the neutral (centered) position. The
open center passage to the return passage and valve outlet
port is open.

TRAVEL RELIEF VALVE
Since retard is a position of partial flow (open center still

partially opened) the preset relief valve opening point will
not be reached and the relief valve remains seated.

LIFT RELIEF VALVE

The lift relief valve is seated.

NOTE: Reverse retard 4 opposite of the travel spool
position des@ bdve.
\\o

d

OUTLET
PORT

POINT OF =
RETARD RESTRICTION ___I:|: @ ;:’FOTOL
i 2 "I////’ “Crssadlly,
"ll‘”’!ﬂ.‘ “_ ey, ////ll//,l_!{{l;,,""& /
B Pume supply oil P ‘ - .\_,, . @ EESXEL
. y///l ”I//Ill[//é ’///// 'I[/////////////j
Sl Il " il
. // /// PORT
. — ////IIIII”IIIII///////@////I////////////A
TRAVEL
. Retard Oil RELIEF VALVE
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TRACTOR TRAVEL VALVE

OIL FLOW

Forward Drive-Relief Valve Open-Neutral Lift

TRAVEL SPOOL

The travel spool is stroked into the valve body. This
closes the open center passage allowing pump supply oil
to flow from the forward work port to the hydraulic
motor and return oil from the hydraulic motor to enter
the rear work port.

Return oil from the hydraulic motor enters the supply
passage for the lift spool.

The hydraulic motor is stalled, therefore oil flow through
the motor stops.

OlL FLOW

Forward Drive
Relief Valve Ope%

Neutral Lift

o
LIFT
RELIEF VALVE
TRAVEL WS:K
RELIEF VALVE
. Pump Supply Oil o

. Static Oil

Return Oil

LIFT SPOOL

The lift spool is in the neutral (centered) position. The
open center passage to the return galley and valve outlet
port is open.

The oil at the lift spool work ports is static.
TRAVEL RELIEF VALVE

In this example we are implying pressure in the forward
drive circuit has exceeded the relief valve preset opening
point.

Pump supply oil is forced through the relief valve seat and
the ball is held off its seat against spring pressure.

Reducing pressure in the circuit will allow the relief
valve to reseat.

LIFT RELIEF VALVE

&

OUTLET
PORT
WORK \ [ LIFT
= PORTI—— © =~ spooL

TRAVEL

=B ac]
= PORL @ SPOOL

INLET
PORT



TRACTOR TRAVEL VALVE

OIL FLOW

Neutral Drive-Raise Lift

TRAVEL SPOOL

The travel spool is in the neutral (centered) position. The
open center passage to the lift spool supply passage is
open. The oil at the travel spool work ports is static.
LIFT SPOOL

The lift spool is stroked out of the valve body. This

closes the open center passage allowing pump supply oil
to leave the rear work port to the lift cylinder. Return

OIL FLOW

Neutral Drive \0
Raise Lift @

oil from the lift cylinder enters forward work port and
flows into the return passage and out the valve outlet port.

TRAVEL RELIEF VALVE

The travel relief valve is seated. This valve will remain
seated regardless of lift circuit pressures, because the lift
circuit relief valve pressure setting is always less than the
travel relief valve.

LIFT RELIEF VALVE
The lift relief valve will remain seated as long as pressures

generated in the lift circuit remain less than the relief
valve preset opening pressure.

S

" G
9

LIFT
RELIEF VALVE /,

TRAVEL
O WORK
RELIEF VALVE PO

Pump Supply C@ ?8:?

Static Oil

Return Oil
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TRACTOR TRAVEL VALVE

OIL FLOW
Neutral Drive-Lower Lift
TRAVEL SPOOL

The travel spool is in the neutral (centered) position. The
open center passage to the lift spool supply passage is
open.

The oil at the travel spool work ports is static.

LIFT SPOOL

The lift is stroked into the valve body. This closes the
open center passage allowing pump supply oil to leave the

front work port to the lift cylinder and return from the
lift cylinder to the rear work port.

Return oil from the lift cylinder enters the return oil
passage and flows to the valve outlet port.

TRAVEL RELIEF VALVE

The travel relief valve is seated. This valve will remain
seated regardless of lift circuit pressures, because the lift
circuit relief valve pressure setting is always less than the
travel relief valve.

LIFT RELIEF VALVE

The lift relief valve will remain seated as long as pressures
generated in the lift circuit remain less than the relief
valve preset opening pressure.

S

OIL FLOW

S
o A\

=5
Si

\&\@

LIFT OUTLET
RELIEF VALVE PORT
TRAVEL d WORK == PPWORK LIFT
C; PORT S i e——

RELIEF VALVE = SPOOL

Lir TRAVEL
o ‘WORK ORK]
. Pump Supply Oil porT| /| [[___|\ [PORT E @ SPOOL

INLET
PORT
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TRACTOR TRAVEL VALVE

OIL FLOW

Forward Drive- Raise Lift

TRAVEL SPOOL

The travel spool is stroked into the valve body. This
closes the open center passage allowing pump supply oil
to flow from the forward work port to the hydraulic
motor and return oil from the hydraulic motor to enter

the rear work port.

Return oil from the hydraulic motor enters the supply
passage for the lift spool.

LIFT SPOOL

The lift spool is stroked out of the valve body. This

oil returned from the hydraulic motor to leave the rear
work port to the lift cylinder. Return oil from the-lift
cylinder. Return oil from the lift cylinder enters the
forward work port and flows into the return galley and
out the valve outlet port.

TRAVEL RELIEF VALVE
The travel relief valve will remain seated as long as the

sum of travel circuit pressure plus lift circuit pressure
remains less than the relief valve preset opening point.

LIFT RELIEF VALVE

The lift relief valve will remain seated as long as pressures
generated in the lift circuit remain less than the relief

closes the open center passage allowing series connection valve preset openjag point.
OIL FL \\°
Forwa
Rais&
‘@
LIFT OUTLET
RELIEF VALVE @ PORT
TRAVEL L
% WORK) [ WORK — @ LIFT

RELIEF VAL ( PORT JJ |t ORL — SPOOL
WORK WORK E ® TRAVEL
o - 3 SPOOL

Pump Supply Oil INLET

PORT

Return Oil

Series Connection Supply Oil
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TRACTOR TRAVEL VALVE

OIL FLOW

Forward Drive-Float Lift

TRAVEL SPOOL

The travel spool is stroked into the valve body. This
closes the open center passage allowing pump supply oil
to flow from the forward work port to the hydraulic motor

and return oil from the hydraulic motor to enter the rear
work port.

Return oil from the hydraulic motor enters the supply
passage for the lift spool.

LIFT SPOOL

The lift spool is stroked fully into the valve body and is
physically held in the detent mechanism.

OIL FLOW

Forw
Float

N
LIFT f;‘\
RELIEF VALVE ‘(_ )

TRAVEL

@
: ,,,,,,,

The open center passage is open allowing supply oil to
flow into the return oil galley.

Both lift spool work ports are open to the return oil
galley.

This allows the lift cylinder piston to move in and out
(attachment follows contour of ground) without hydraulic
resistance.

TRAVEL RELIEF VALVE

The travel relief valve will remain seated as long as the
pressure generated in the travel circuit remains below the
relief valve preset opening point.

LIFT RELIEF VALVE

The lift relief valve is seated.

@x\@
RS

OUTLET
PORT

XN

RELIEF VALVE

. Pump Supply Oil

- Return Oil

Wi " G iyl

3 INLET

.48 -

P LIFT
:il:!:ﬂ! © i
e e D) Bee D L SR
W
‘ (N 200 )
i:I:E . @ sPoOL



HYDRAULIC PTO VALVE

OIL FLOW open center passage is open allowing pump supply oil to
b - pass through the valve and continue to circuits downstream.
Neutral (Tiller off)
VALVE SPOOL PTO RELIEF VALVE
The valve spool is in the neutral (centered) position. The The PTO relief valve is seated.
’
.
OIL FLOW
Neutral

(Tiller Off)

T@PORT
> HYDRAULIC PTO
4 VALVE
AR W
DN 4 i
AN\ WORK WOR
D & —

S RELIEF VALVE

. Pump Supply Oil @

. Static Oil (dz@
£E Return Oil @

INLET PORT
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T

HYDRAULIC PTO VALVE

OIL FLOW

Forward (Tiller rotating in proper direction for tilling)
VALVE SPOOL

The valve spool is stroked out-of the valve body. This

closes the open center passage allowing pump supply oil
to flow from the valve rear work port to the tiller hy-

draulic motor. Return oil from the hydraulic motor
enters the valve front work port, flows into the return oil
passage and out the valve outlet port.

PTO RELIEF VALVE
The PTO relief valve will remain seated as long as pressures

generated in the tiller circuit remain less than the relief
valve preset opening point.

OIL FLOW

Forward

(Tiller Rotating in Proper
Direction for Tilling)

. Pump Supply Oil

Return Oil

<

OUTL P@

HYDRAULIC PTO

VALVE
K WORK
T PORT
& ‘ RELIEF VALVE
INLET PORT



HYDRAULIC FLOW CONTROL VALVE

OIL FLOW

Stop Flow Control

ROTARY SPOOL

The rotary spool is positioned by its handle in the off
position.

SENSING SPOOL

The flow through the rotary spool is stopped. Oil flow
on the controlled flow side of the sensing spool is static,
pressure is zero causing the sensing spool to shift fully to
the left, compressing the spring.

Supply oil flow on the excess flow side of the sensing
spool flows freely through the excess flow port.

OIL FLOW

Stop

FLOW CONTRO

CONTROLLED FLOW PORT

. Pump Supply Oil
o
Static Oil \%X\?

ROTARY SPOOL

Return Qil

9
<
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HYDRAULIC FLOW CONTROL VALVE

OIL FLOW
Reduced Speed Flow Control
ROTARY SPOOL

The rotary spool is positioned by its handle in a position
less than full flow.

SENSING SPOOL

The flow through the rotary spool is restricted resulting
in a pressure drop on the controlled flow side.

The resulting pressure differential (lower on controlled
flow side, higher on excess flow side) causes the sensing
spool to shift to the left partially compressing the spring.

This partially opens the flow to the excess flow port and
reduces the flow to the controlled flow port.

The greater the restriction at the rotary spool, the further
the spool will shift to the left and less oil will be available
at the controlled flow port.

OIL FLOW
Reduced Speed

FLOW CONTROL VALVE

W

CONTROLLED FLOW PORT > EXCESS FLOW PORT

SENSING SPOOL

. Pump Supply Oil

[ »"
| | {1 AN Av.VAO ’A‘AOAOZOIC e

- ..\’I .3;»
Q"///J/”//

@ZTARY spooL  INLET PORT

’ 'A’.' ' \ 7%" 0
l\ 'h.*",‘lv'l ‘I g
l \
Sk UJA [l

0
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HYDRAULIC FLOW CONTROL VALVE

i OIL FLOW SENSING SPOOL
S~ Full Speed Flow Control The flow through the rotary spool orifice is unrestricted
resulting in negligable pressure drop on the controlled
ROTARY SPOOL flow side. The spring holds the sensing spool fully to the
_ ] = . ) right.
The rota.r.y spool is positioned by its handle in the full The controlled flow port is fully open.
flow position. :
The excess flow port is fully closed.
OIL FLOW
Full Speed
FLOW CONTROL VALV
° ..;’0/ s
CONTROLLED FLOW PORT ——<— KK EXCESS FLOW PORT
SENSING SPOOL
b , < 4
f ,',"‘Q:"’:"‘;‘“" 'o'»l RXRXX
| il AN/
. Pump Supply Oi "\.‘ﬁiv ) |.
[ Eaanad P2020207070
. Static Oil \x ii ~<
D Controlled Flow @9@ ,/////I'I//
4
§<@IOTARY SPOOL INLET PORT
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600 SERIES LOADER TRAVEL VALVE

OIL FLOW

Neutral Drive-Neutral Lift

TRAVEL SPOOL

The travel spool is in the neutral (centered) position. The
open center passage to the lift spool supply passage is
open.

The oil at the travel spool work ports is static.

LIFT SPOOL

The lift spool is in the neutral (centered) position. The
open center passage is connected by a “power beyond
sleeve” to a power beyond port. Pump supply oil flow
continues to the loader bucket valve.

The oil at the lift spool work ports is static.

TRAVEL RELIEF VALVE

The travel relief valve is seated.

OIL FLO

Neutral
Neutr.

LIFT 6?%%%29
RELIEF VALV

TRAVEL
RELIEF VALVE\\\\\\\\

W

. Pump Supply Oil

. Static Oil

PORT

WORK
PORT

ORK

LIFT RELIEF VALVE

The lift relief valve will remain seated as long as pressures
generated in the “power beyond’’ circuit remain less than
the relief valve preset opening pressure.

For forward, reverse, raise, lower and float oil
flows refer to the tractor valve oil flows in this
manual.

NOTE:

Power beyond oil flow is blocked when the
attachment lift spool is stroked into the raise or
lower positions.

Power beyond oil flow is continuous when the
attachment lift spool is stroked into the float
‘position.

The atta circuit in the float position
will the power beyond circuit is
ress

—<— POWER BEYOND SLEEVE

OUTLET
PORT
WORK — LIFT
L e © SPOOL
TRAVEL
OR
——L(P°” @ SPOOL

INLET
PORT
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LOADER BUCKET CONTROL VALVE

OIL FLOW
Neutral Tilt-Raise Lift
TILT SPOOL

The tilt spool is in the neutral (centered) position. The
open center passage to the lift spool supply passage is
open.

The oil in the tilt spool work ports is static.

LIFT SPOOL

The lift spool is stroked out of the valve body. This
closes the open center passage and allows pump supply
oil to leave the lower work port to the loader lift cylinders.
Return oil from the loader lift cylinders can enter the
upper work port of the valve, enters the return oil passage
and leaves the valve outlet port.

OIL FLOW

Neutral TiIt(%@

Raise Lif

VALVE OUT :
. Pump Supply Oil
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LOADER BUCKET RELIEF VALVE

The loader bucket relief valve will remain seated as long
as pressures in the lift circuit remain less than the relief
valve preset opening pressure.

Later production units may not be equibped with this
relief valve. Relief protection is achieved at the attach-
ment lift relief in the travel valve.

NOTE: Lower lift would be the opposite of the lift
spool position described above.

Float position would be the same as described

for the attachment lift cylinder spool in previous
diagrams.

TILT SPOOL

O

/2R

RELIEF VALVE

WORK]
PORT

INLET PORT




LOADER BUCKET CONTROL VALVE

OIL FLOW

Rollback Tilt- Neutral Lift

TILT SPOOL

The tilt spool is stroked into the valve body. This closes
the open center passage and allows pump supply oil to
leave the upper work port to the loader tilt cylinder. Re-
turn oil from the tilt cylinder enters the lower work port,
enters the return oil passage and leaves the valve outlet
port.

LIFT SPOOL

Oil supply to the lift spool is static.

LOADER BUCKET RELIEF VALVE

The loader bucket relief valve will remain seated as long
as pressures in the tilt circuit remain less than the relief
valve preset opening pressure.

Later production units may not be equipped with this
relief valve. Relief protection is achieved at the attach-
ment lift relief in the travel valve.

NOTE: Tilt spool dump would be the opposite of the tilt
spool rellback position described above.

Feathering the tilt spool will allow some supply
oil to reach the lift spool allowing simultaneous
operation of tilt and lift spools.

OIL FLOW
Rollback Tilt @
Neutral Lift \ N

BUC NTROL VALVE

VALVE OUTLET Ui
. Pump Supply Oil@
- Static Oil

Return Oil

TILT SPOOL

Ol 7\ RELIEF VALVE
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