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DEFINITIONS OF MAJOR COMPONENTS

RESEAVOIR

1. Atmaosphetic hydraulic reservoir. This is the
hydraulic oil storage tank. The area above the
oil level is'vented to the atmosphare through
a small, baffled hole in the fill cap. The reser-
voir also halps to dissipate heat created when
the hydraulic system is working and is internally
baffled on some units to prevant siration of il

SUCTION LINE

2. Pump inlet fine {commonty called suction line).
This hose or tube carries oil from the reservoir
outlet 1o the pump iniet, It normally operates
under negative pressure {created by gear rota-
tion at the pump inlet) must be non-collapsable
and connections must be tight to pravent air

PUMP @
3. The hydreulic pump is gear ty
disptacement end driven by
erankshaft. As shown in Fig. 1t
in the diraction of the heavy bigdl
ing ol into gear tooth pockety
and {rapping oil bé €

into mesh with a)y Fhe pump is equip-
ped with a pre bafa noed loading or wear
plate to Prective seal for the gear -
ends ovg ge of operating pressures.
Return o ages are provided in the pump

er gear shaft to prevent pressure

Resistance to flow resulting from work done by
the hydraulic motor or cylinder causes pressure
in the System. This is measured in pounds per
square inch {PSH or kilopascals kPa).

Some units are equippad with a two section
gear pump. The two sections are stacked one
behind the ather and the pump drive shaft is
common to both sections, Each seution pro-
vides oil 10 separate hydraufic circuits. The size
" of each gear section and pump speed deter-
mines the displacement of each section.

entry. On units with two section gear pumps,
the reservoir may have two outlets and ¢
pump wili have two inlets. <o

SYSTEM RELIEF VALVE

4. Some units, depending on model and PIN
nunber, are equipped with a separate system
refief valva, Maximum system pressure in that
cirouit is controlled by the relief valve setting.

TRAVEL CONTROL VALVE

5. Tha travel control walve is of open center
design. Depending on modal and PIN number,
this valve may also. contain pressure relief for
travel clrcuit, attechment fift circuit, andfor

alve. The valve controis the direction

the volume of oil flowing in each

ravel control spool is manually centered
:) tractors and spring centered on 600 and
BO00 series ioaders,

The attachment fift spool {optional on soma
mode! tractors) Is spring centered and also has

fioat poshion with detent mechanism.

Travel control valves on 800 series loadars are equip-
pad with & power-beyond siseve which connects the
open center passage 10 an additional external port

and on 1o the loader bucket valve/power steering -

valve.

To achieve full speed and power, the valve spoot
must be moved to the end of its stroke. To achleve
the variable speed or feathered action of hydrautic
motor ot oylinder, the valve is moved less than full
stroke, This divides the ol flow from the pump bet-
ween the work davize imotor of eylinder) and return
10 reservoir,

For clarity, most ol flow diagrams are shown with
the valve spool in neutral or fully stroked.

8. Full range hold walvs. The full range hold valve
is a single, spring centered spool in the vaive
hody with pressure sensing orifices and check
valves. It provides dynamic braking of the
hydraulic drive system sutomaticslly over the
full range of travei speeds and engine throttie
settings.

This valve may be a8 separete body instsfed bet-

ween the control valve and motor or may be
built into the trave! control valve.

1-88-RP-500-211



BEFINITIONS OF MAJOR COMPONENTS (cont.]

. TRANSAXLE HYDRAULIC MOTOR
)

7. The hydraulic motor producses rotary motion
fram the hydraulic flow created by the pump
to turn the two speed transaxle. The motor will
perform with egual efficiency in either direction
yielding a full and equal rangs of speed and
power in both forward and reverse.

LIFT CYLINDER

8. The attachment Bft sylinder lifts when exten-

ding and lowers when retracting. The cylinder
piston seal is an o-ring and there is an o-ring
and wiper seal on the piston rod,

POWER STEERING VALVE

8. Some models sre squipped with power st
ing to reduce operator steering effort. Sy

power steering vaive directs hiydraulic pug c\

&

flow to eithar end of the double acting
steering cylinder while aiso divertin

fram the opposite end of the
power steering valve may also ﬁ% lief

vaive to cordrol maximum e n the
power steering circuit.

i not supply ofl t th g valve {such
. as dead eng‘l gdring valve will
then act a ermg pump. Manual
steering wil as long as oil is available

-- ; ‘« 8 power stearmg fiow dividar. As its
€ |mphes the flow divider splits hydraulic

p flow betwesn the power steering circuit
nd the tractor hydraulic system,
The flow divider also acts as g priority valve to
ensure that the first 2.0 GPM {7.6 liters/min.)
goes to power steering. After priority flow to
power steering is satisfied, the remainder of the

hydraulic pump How suppiies the tractor
hydraulic system.

HYDRAULIC PTO VALVE

1. The hydrautic PTG valve (optional on some
tractors! Is of open center design and is con-
nected into the system 1o provide hydrauiic off
for hydraulic driven attachments, On some
models, this valve may contain a circuit relief
valve.

FLOW CONTROL VALVE

12. The ﬂow control valve {optional) is designed to
a more sensitive control of the oil go-
travel control valve. This valve may
alled wherg an operator performs a lot
{llifvg and raguires a more absalute control

@1 w ground speeds. This valve contains a
@ ary orifice operated by the handle allowing

frorn no flow o full pump flow to the travel
sontrol valve.

LDADER VALVE

13. The twoe spool londer valvs is of opan center
design and used on tractors equipped with
loader. Cne spool directs oil to the loader lift
cylinders; the other spool directs ofl to the
bucket tilt eylinder, :

BACKHOE VALYE

14, The backhoe valve is of open center design and
iz comprised of a series of individual vaives
stacked together. This valve controls 8l opera-
tions of the backhoe sssembly and is a part of
the backhoe. Tractor hydrautic pump supplies
oil to the backhoe valve,



EXPLANATION OF CODING KEY

The foltowing flow diagrams have been coded for
sass of understanding. The follewing coding is used.

is used to dssignate supply oil o the

hydraulic pump, This inctudes ofl In the reservoir and
the suctlon line. This oil is either at atmospheric
pressure or below,

is used to designate pump supply oil {oil

ipaving the pump outiet port), This oil flow will be
considered pump flow until it enters a work device
{eylinder or motor} or a return oil passage. The
pressure of this ofl is detarmined by the resistance
to fiow caused by the work device {motor or eylinder)
and is limited by the relief valve.

{: is used to disignate return oil. O with &
free flow path back to the oil cooler and ressrvoir

will be considered return oil. Return oif is always lo . ol
pressure. \ i
is used 1o designate power bey,

This ofl is routed through the travel or bac

i5 used to designate retard off flow or hold -

valve oil flow - This is return oif from the hydaulic
motor, restricted at the return port of the travel
valve. The pressure of this oil flow will vary with the
amount of reterd being applied.

is used to designate serias conhection oil,

This systern design provides for hydraulic cireults to
be connected in series. Series connection ol is ol
from the retumn side of one work device that is
energizing & second work device. That fs, return oii
from the first device becomes supply ofl for the
second,

=t

is' used to designate controfled fow ofl,
xtetl from the optional flow control valve to
avel velve inlet in the controlled flow oil. This
w is adjustable from stop te full flow by turn-
the rotary orifice of the valve,

is used to designate static oil. This is oil
trapped by valving In the system with no way of
escape.

HYDRAULIC PUMP
FIGURE 1

INLET PORT



200-400 SERIES TRACTORS WITH HYDRAULIC LIFT

0N FLOW
" Neutrat Drive - Neutrat Lift

PUMP

Gil is drawn from the reservoir, through the suction
tine and into the Inlet side of the pump and discharg-
ed from the outlet side of the pump into the inlet of
the travel valve.

\WEL CONTROL
Y 3 VALVE
Sy AR

N f-'n‘s&

Suction Line
. Pump Supply O#f

'RELIEF

w /4 ATTACHMENT LIFT
A CYLINDER

TRAVEL CONTROL VALVE

Both the travel and lift spools are in neutral providing
an open, resistance free pathway, for the ofl to
follow through the valve. From the valve outiet, oif
flow cortinues through the ol cooler end back to
reservuir,

MOTOR AND CYLINDER

. The transaxie hydraulic motor and lift cylinder are
_static,

YELOCATIONS

vel Clrcult - Travel refief valve in traval

ment Lift Chrouit - Lift refief valve intravel con-
valve,

OlL RESERVOIR

_@"w HYDRAULIC PUMP
LYee

ke
2

Ol COOLER

Static Oit
l:l Returne Gl
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FORWARD GROUND TRAVEL - NEUTRAL LIFT .
OIL FLOW

c. opens the passage for return oif from the tran- ..

. le hydraulic motor to enter the rear work
nd Travel - Neutral Lift saxle fy
Forward Grou roval =« Noutral | port and flow to the outlet port of the valve.

TRAVEL CONTROL VALVE d. i tractor is equipped with hold valve, holding
Oil from the hydraulic pump is supplied to the travael . valve sposls shifts whenever tractor is moving,

Ive. . .
control va From the valve outlet, oil flow continues through the

The travel valve spool is stroked into the valve body. ail cooler and back to reservoir,
This: . The {ift valva spool is in neutral.
a. g:::eﬁot:vxapgf:;; fcg;:ter passage blocking the TRANSAX DRAULIC MOTOR
p The leNgrotor is driven in the forward direc-
b. opens the passage for pump supply ofl to leave L A A
the front work port of the valve to the transax- tion ! fiow passing through it.
e hydraufic motor, TTACHMENT LIFT CYLINDER(S)
1? attachment lift cylinder and 3 point hitch cylinder
if equipped) are both static.
E
¢ MIOTOR

RETURN OIL
TO COOLER

™, ATTACHMENT LIFT
CYLINDER

®8 8] Pump Supply O#f°

[j Heturn Oil

.24 -



REVERSE GROUND TRAVEL - NEUTRAL LIFT

OIL FLOW
Reverse Ground Travel - Neutral Lift
TRAVEL CONTROL VALVE

Qit from hydrautic pump is supplied to the travel con-
trol valve.

The travel valve spool is stroked out of the valve
hody,

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

b. opsns the passage from pump supply off to
keave the rear work port of the valve to the tran-

saxle hydraulic motor,
\ o

G. opens the passage for return oil from the trane.
saxle hydraulic motor to enter the front work
port and flow to the outlet port of the vabve.

d. if tractor is equipped with hold valve, hoiding
vitlve spool shifts whenever tractor is moving.

From tha valve outlet, oil flow continues through the
oil eooler and back to reservoir,

The lift valve spoo! is in neutral,

T HYDRAULIC MOTOR

ACHMENT LIFT CYLINDER{S}

saxle motor is driven in the reverse &irec-
@ﬂ by the oil flow passing through it,

The attachment lift cylinder and 3 point hiteh cylinder
{if equipped) are both static.

THRANSAXLE

HYDRAULIC MOTOR

~ TRAVEL CONTROL

VALVE

.95 .

ATTACHMENT UFT

SUPRLY
Ol

HETURN Ol
TO COULER

CYLINDER

228, Pump Supply Oif

Static Oif
:; Return O



FORWARD GROUND TRAVEL - NEUTRAL LIFT
DYNAMIC BRAKING OR DOWNHILL MODE

Ol FLOW

Forward Ground Travel - Dynamic Braking - Neutral
Lift ’

When the travel control lever is moved toward
neutral or when going downhill, the engine and
hydraulic system are used for braking. In this mode,
the inartizs of the maching drives the transaxie
nydraulic motor which in turn acts as a pump pushing
oil to the travel control valve.

As expiained below, the travel control vaive andjor
hold valve are used o create hydrauhic restrictions
which act to dynamically brake the tractor.

TRAVEL CONTROL VALVE/HOLD VALVE

The travel vatve spool is eithter partially or fully stm\0
ed inta the valve body depending on the sps

aperator selects.

The hold valve senses the pressure in a%ne
to the trensaxle hydraulic motor. h rESsUre
drops, indicating cavitation can ooty fredditing in

fres-wheel} the hold valve spo
ly to restrict the outiet line from

Refer 1o hold valve iorfor
vaive operation.

From the valve il fiow eontinues through the
oil cooler an esaryoir,
The lift spopl is in nsutral.
" TR ROL VALVE
{E

C seres tractors when not equipped
Valve,}

ravel valve spoal is partislly stroked into the
afve body to the retard detent as Indicated on the

ractor dash. This:

® 89 Pump Supply Ol

l:l Return Qi
¥¥¥ | Retard O

- 76 -

3. partially closes the open center passage partial
ly restricting the supply oit flow.

b. opens the passage for pump supply ofl {o leave
the front work port of the vaive to the transax-
te hydraufic motor.

¢. the passage for return oil from the hydradlic
mgotor remains restricted. This restriction places
an effecitve back-pressure on the hydraulic
motar allowing dynamic braking to oceur,

ntering the rear work port, joins the
from the partially closed opsn center

Hhie valve outlet, ol flow continuss through the
ooler and back to reservoir,

e fift valve spoot is in neutral.

TRANSAXLE HYDRAULIC MOTOR

The transaxie hydraulic motor is driven by the oil flow
passing through it and by the inertia of the machine,
The moter is preverted from cavitating by the restric-
tion on its outlet port.

ATTACHMENT LIFT CYLINDER(S)

The attachment §ift cylinder and 3 point hitch cylinder -
{if equipped) are both static, :

) TRANSAXLE
HYDRAULIC MOTOR

SUPPLY
O

RETURN OIL
TO COOLER

LIFT CYLINDER

ATTACHMENT



TRAVEL CONTROL VALVE - NEUTRAL DRIVE

) oL Row
MNeutral Drive - Neutral Lift
TRAVEL SPOGL
The travei spool is in the neutral {centered) position.
The open center passage to the lift spoof supply

passage is opan. The oil &t the travatl spool work
ports is static.

TRAVEL RELIEF VALVE
The trave! relisf valve is seated.

NOTE:  Travel conirol valve used on 31004100

relief vaive,

sefles tractors are not equipped witkithis
relief vaive. System 1s protected b

TRAVEL VALVE WITH INTEGRAL HOLD VALVE

With the travel spool in the neutral posltion, no purnp
supply oil is diverted to the hold vaive spogl, The
springs on each end of the spool hold the spool in
a contered position,

LIFT 5PODL

Th spbal is in the neutral {centered) position. The

teMpassage to the return passege and vaive
ort is open, The oil at the lift spool work ports

RELIEF VALVE

& The lift relief vaive is seated.

LIFT ORIFICE
HOLD §POOL
TRAVEL SPOOL
j
i
RN 5 '.: Hof
S s '."{'?,:"aﬁ S ; RIS
@ . : ?;tqgmt*h% Pump Supply Oft | b
i o !’-?% /;h.,r '.._\ 3
@ 7o '\g%,‘,'ﬂ' ' Static O I
Fh

LIFY TRAVEL
RELIEF VALVE RELIEF VALVE
(SEE NOTE)
). TRAVEL CONTROL VALVE

BOTTOM VIEW

l:l HReturn Oi

ORIFICE

TRAVEL CONTROL VALVE/HOLD VALVE
SIDE VIEW

L e



TRAVEL CONTROL VALVE - FORWARD DRIVE

OlL FLOW
Forward Drive - Neuotral LIft
TRAVEL SPOOL

The travel spooi is stroked into the valve body. This
closes the open center passage aliowing purp supp-
ty oil to flow from the forward work port to the tran-
saxle hydraulic motor and return oll from the tran-
saxle hydraulic motor to enter the rear work port.

On 60C and 6000 series tractors, travel spool is
moved out which reverses pressure and return ports
on these models. However, lines between vaive and
transaxie motor ate also reversed,

to section later in this manuat explaining operatien.
On tractors with hold valve built into control o
refar to following section. Both valves functipn

same. Q

On tractors equipped with separate hoid vaive, refer @

Return off from the hydraulic motor sntefé
ly passage for the lift spaoi.

40L

ouT <§) ®l  mer
POR , PORT
O ’ [ Vs

ST :

S _ HEEY staic on
i I: Aeturn Oil
f »
LIFT TRAVEL
RELIEF VALVE RELIEF VALVE
{SEE NOTE}

TRAVEL CONTROL VALVE
BOTTOM VIEW

.28 -

Pump Supply O#

TRAVEL VALVE WITH INTEGRAL HOLD VALVE -

Pump supply oft diverted from the trave! spool enters
the hold valve spool, Oil unseats the check ball in
the spool and flows out the forward work port on
the valve.

Pressure oil also passes thru the arifice on the side
and goes o the end of the hold valve spool. This ad-
ditional ofl prassure shifts the spool which allows
retun oll to pass by the hold spool 1o return,

he oil at the lift spoo! work ports is statjc,

TRAVEL RELIEF VALVE

The travel relief vaive will remain sedted as fong as
pressures generated in the travel circult remains less
than the relief valve preset opening pressure.

NOTE:  Travel control vaive usad on 3100-4100
series tractors ars not equipped with this

relief valve, System is protected by main. -

refief valve,
HOLD SPOOL

v
=

S -
e
P2

g
LR
i
R li

Y
o )
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=

#
=

(T

TRAVEL CONTROL VALVE/HOLD VALVE
SIDE VIEW



TRAVEL CONTROL VALVE - REVERSE DRIVE

Ol FLOwW
Haverse Drive - Meutral Lift
TRAVEL SPOOL

The travel spool is stroked out of the valve hody, This
tloses the open center passage allowing pump supp-
ly oil to flow from the rear work port to the transax-
le hydraufic motor and return ail from the transaxie
hydratlie motor to anter thg front work port,

On 800 and 6000 series tractors, trave! spool is
moved in which reversas pressure and return ports

onh thess modsls, Howaver, lines betweean valve and
transaxie motor are alsg reversed.

On tractors equippad with separate hold valva, refer

to section later in this manual explaining operation.

On tractors with hold valve buitt into control >
refer 1o following section, Both valves functio

sama.

Raturn oil from the hydraulic motor entdi@
ly passage for the Bk spoal,

AT

=4

fos A N7 5
IR
LD

7

LIFY /
RELIEF VALVE

TRAVEL
RELIEF VALVE
{SEE NOTE)

TRAVEL CONTROL VALVE
BOTTOM VIEW

3 Pump Supply O
D Return 0il

TRAVEL VALVE WITH INTEGRAL HOLD VALVE

Pump supply oll diverted from the travel spool enters
the hold valve spool. Oi unseats the check bal} in
the spaol and flows out the reverse work port on
the valve,

Pressure oil also passes thru the orffice on the side
and poes to the and of the hold valve spocl. This ad-
ditional ol pressure shifts the spool which allows
retutn oil to pass by the hold spool to retum.

| ig In the newtrs| {centered} pasition, The
anter passage to the retum passage and valve
port is apen.

oLt

he oil at the Jift spoot work ports is static.
TRAVEL RELIEF VALVE

The travel relief valve will remain seated as long as
bressure generated in the trave! circuit remains less
thar the relief valva preset opening pressure.
NOTE:  Traval cantroi valve used on 2100-4500
series tractors are not equipped with this
relief valve. Svstem is protected by main
refief vajvs.

ORIFICE
HOLD SPOOL

TRAVEL CONTROL VALVE/HOLD VALVE
SIDE VIEW



TRAVEL CONTROL VALVE - FORWARD DRIVE DECELERATION OR DYMNAMIC BRAKING

OIL FLOW
Forward Drive - Deceleration or Braking - Neutral Lift

During 8 deceleration of the tractor, the transaxle
hydraulic motor is driven by the inertia of the trac-
tor and it actually acts as & pump pushing oil back
to the travel control valva. Restricting this oil by the
travel spool and/or hold valve creates the dynamic
braking.

TRAVEL SPOOL - Early 200-400 serles tractors
when not equipped with hold vaive_.

The travel spoo! is stroked slightly into the valve
body into the ratarding position.

This partially closes the open center passage, Some

pump supply oil still penetrates the open oent
passage. N
This opens the path for pump supply to fiow

the forward work pert to the hydraulic mo

A slight overlap exists between the travdlspo als
rear work port. This restricts ret

hydraulic motor, {Feathering grop valve
casting or valve spool exist at thi ! overlap),
LiFT
SPOOL O gpho
PORT PORT

QUTLET ;@ INLET
|

/-—h—
p
O

i
=
B
LIFT P
RELIEF VALVE
POINT QF

RELIEF VALVE
RETARD RESTRICTION

TRAVEL CONTROL VALVE
BOTTOM VIEW

Pumyp Supply O
Static Off
Return Off

Retard Dif

This restriction prevents the hydraulic motor from
cavitating.

TRAVEL SPOOL - with separate or intergrel hoid
valve. {Both valves function the same),

The travel valve spool is particaliy or fully stroked
inta the valve body depending on the speed the
operator selacts.

HOLD VALVE

Purnp supply oil diverted from the travel spocl anters
yalve spool. Gil unseats the check ball in
Bows out the forward work port on

tfe side and goes to the end of the hold valve
|. This additional ol pressure shifts the spool

which allows return ofl to pass by the hold spool to

return,

In the deceleration mode, pump supply pressura
decreasas since Inertia of tractor is propeliing the
tractor. This decreases off pressure on end of hold
valve spool, Hold valve spool shifts toward center
which further restricts return oil, Increase of return
ofl pressure acts to increase dynamic braking on tran-
saxle motor.

HOLD SPOGL

POINT OF
RESTRICTION

TRAVEL CONTROL VALVE/MOLD VALVE
SBIDE VIEW



600 SERIES LOADER

Ol FLOw
Moutral Drive - Beutral Likt
TRAVEL SPOOL

The travet spool is In the neutral {centered) position.
The open center passage to the lift spool supply
passags is open.

The ot at the travel spool work ports is static.

LIFT SPOOL o
The lift spoot is the neutral {centered] position. The
Open center passsge s connected by a “power
beyond slesve” to a power beyond port. Pum

ty oil flow continues to the loader bucket va

The oil at the lift spool work ports is stay

TRAVEL
RELIEF VALVE

(]
A

Pump Supply oil-

Static OF

-1

»
?%////{[fl%a@; l i,

TRAVEL VALVE

TRAVEL RELIEF VALVE
The travel refief valve is seated,
LIFT RELIEF VALVE

The jift relief valve will remain
pressures generated in the *pow
remain less than the relief va)
pressure,

seated as long as
er beyond’' circuit
Ve preset opening

S

<

r forward, reverse, raise, lower and
fivat oil flows refer to the tractor valve oil
lows in this manual,

Power beyond ail fiow is blocked when
the attachment lift spool is stroked into
the raisa or Jower positions,

Power beyond ol flo
the ettachment lift
the float position,

w Is continuous when
speol js stroked intg

The sttachment ¥t circuit i the foat
position will raise when the power beyond
aireuit is pressurized.

s

; L 10 .
Ty e P = LIFT
) ) R ) BN
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HYDRAULIC HOLD VALVE

OiL FLOW
Neutral

NOTE:  The full range hold valve may be a
separate body installed between the con-

trol valve and mator or may be bullt inte
the control valve.

Holding Valve - Spool is centerad

There Is no hydrautic pressure existing in work ports
to and from travel control valve. Therefore, the spao!
is centered by the springs in the end capy.

TO AND FRGM
Statle Oif TRAVEL VALVE
CHECK VALVE
ORIFIGE //
3 yd
TO AND FROM
HYDRAULIC MOTOR
QL FLOW )

Forward (Slow to Fulf Spe

NOTE:

s ollinto left port of holding valve,
from check valve, resistance from
otor, and restricted “Return from
faulic Motor' port causes pressure rise through
and orifica to shift spoo to right, compressing

g on right side. This opens the passage for
return oil.

g JEeeR .

Pump Supply il SUPPLY FROM

_ TRAVEL VALVE
D Return Ol i /

, ORIFICE
(E

It the oil pressure into the hydraulic moter becomas
tess than the ol pressure out of the hydraulic moter .
{rater cavitation}, the accompanying drop in.”

pressure in the oil supply from the travel valve sliows
the compressed right spring to shift apool part way
to left.

This restricts “Return from Hydraulic Motar”’ port,
preventing cavitation. .

The seated check ball in the right side of the spoal
prevents oii flow,

A small amount of ofl can pass through orifices bet-

weern the motor work ports to prevent hydraufic lock
when the spool centers,

RETUAN TO

f' THAVEL YALVE

o &)

‘\///
; RESTRICTION

SUPPLY TQ
HYDRAULICMOTOR

- 32 .

RETURN FEDM
HYDRAULIL MOTOR
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ATTACHMENT/3 POINT HITCH HYDRAULIC LIFT

— RAISE
Ol FLOW

Forward Ground Travel, Hydraulic Lift-Raiging
Depending on mode! and availabla options, units may
have gither attachment lift system, 3 point hitch lft
or hoth ift systems.

TRAVEL CONTROL VALVE

Ol from the bydraulic pump is supplied to the travel
control valve,

The travel vaive spool is stroked into the vaive body,

This:
a. closes the open center passage blocking the
free flow path of oil.
b. opens the passage for pump supply of G S
the front work port of the valve to the
te hydraulic motor., : Q
C. opens ti passage for return oil(f fan-

saxle hydrautic motor 1o en
port and flow to the op
spool.

The lift spoo} is stroked ol

closes the o
blockin

\ path of oil,

} 8 téxpassdge of the lift spaol

3 POINT HITCH
. LIFT CYLINDER

Suction Line

Pump Supply Gil
Heturn 0

Series Connection Of

i

MODE —
b. opens the path for return oil from the trangax-
le moter to leave the rear work port of the valva
to the piston end of the attachment Jift and 3
point hitch cylinders.
¢. opens the psssage for return ofl from the rod

end of both cylinders to the front work port of
the valve and to the valve outlet pott,

Fror the valve outlet, ofl flow continues through the
ofl cagier and back to reservoir.

E HYDRAULIC MOTOR

nsaxie hydraulic motor is drivan in the forward

@9‘( ction by the vil flow passing through it.

LIFT CYLINDER

The attachment lift andfor 3 point it extends
{opens} as supply oil enters the pisten end and returmn
oll leaves the rod end.

H unit has both Jift systerns, since the cylinders are
teed together the one offering the least resistance
will move first.

The drive cirsLit and lift cirquit are in serles with each
other. Therefore, when both cirouits sre actuated
simultansously, the pressures generated by
resistance tu flow in each circult add,

TRANSAXLE
F HYDRAULIC MOTOR

SUPPLY
oL

RETURN ORL
TO COOLER

ATTACHMENT UFT
CYLINDER



ATTACHMENT/3 POINT HYDRAULIC LIFT
— FLOAT MIODE —

OlL FLOW
Forward Ground Travel, Hydraulle Lit - Fioat

Depending on model and avaitable options, units may
have either gftachment fift system, 3 point hiteh it
or beth lift systems. ‘

TRAVEL CONTROL VALVE

The travet valve spool is stroked into the valve body,

This:
a, closes the open center passage biocking the
free flow path of oll, .

the frant work part of the valve to the transax-
le hydraulic motor.

¢. opens the passage for return oil fro
saxle hydraulic motor to enter the
port and flow to the open ce
spool,

The fift spool is stroked cam to the vaive
body and is held by two {2) aded detent
bafls, This:

282 | pump Supply OF

I:] Return Ol

T

~

b, opens the passage for pump supply oil 1o leave @

#, opens the open center passage allowing returr
oif from the transaxie hydraulic motor to flow
to the valve outlet port,

b. opens both lft circuit work ports 1o the raturn
passage within the valve body,

Gil displaced by movement of the piston flows to the
valve outiet port,

From the valve outlet, ol fiow continues through the
oll dooles and back to reservoir,

transexle hydraulic motor is driven in the forward
difection by the off flow passing through it.

LIFT CYLINDER

The lift cylinder piston for attachment ¥ft and/or 3
point ift moves in and out (attachment follows con-
tour of ground) without hydraulic resistance.

It is normal for the i#t cylinder to extend when in the
float position when no load is applied. This is caus-
ad by the difference in surface ares bstween the
piston and rod end of the cylinder.

TRANSAXLE
j HYDRAULIC MOTOR

SUPPLY
Oil.

RETURN Ol
TO COOLER

ATTACHMENT LIFT
CYLINDER



ATTACHMENT/3 POINT HYDRAULIC LIFT
— LOWER MODE —

i Ol FLOW
Neutral Ground Travel, Hydraulic Lift - Lower
Depending on model and avallable options, units may
havs efther attachment Iit system, 3 point hitch lift
or both it systams.
£ TRAVEL CONTROL VALVE

Cit from the hydraulic pump is suppliad to the travel
control valva,

The travel spool Is in nautral, allowing pump supply
oil to flow through, resistance fres, to the it spool.

The It spool is stroi{ad imo the valve bodyThis:
a. closes the open camtar #assage of the lift <
blocking the free flow path of oii.

b. opens the path for pUMmp suppi
front work port of the valve
both the attachment li%t
cyfinders.

he

28 pymp Supply Ol

' Static Off
I:, Retumn Ol

6. opens the passage for return oil from the piston
ends of hoth eylinders into the rear work port
of the valve and to the valve cutlet port,

From the valve outlat, oil flow corttinues through the
oif cooler and back ta the reservoir,

TRANSAXLE HYDRAULIC MOTOR

ift cylinder rods retract {close) as supply oif
ters the rod ends and return oil lsaves the piston
nds. If unit has both Jig systems, since the cvlinders
are tesd together, the one offering the lsast
resistance will move first. .

TRANSAXLE '
HYDRAULIC MOTOR

SUPPLY
Ol

RETURN OIL
TO COOLER

ATTACHMENT LiFT
CYLINDER



-port and flows inte the return passage and oit the

The iitt refief valve will remai (522 aches long as
pressures generated in the i€
the ralief valve preset apal

TRAVEL CONTROL VALVE - ATTACHMENT LIFT

OIL FLOW OlL FLOWw

Meutral Drive-Raise Lift Neutral Drive - Lower Lift

TRAVEL SPOOL TRAVEL SPOOL
The travel spool is in tha neutral {certerad) positior.
The opan center passage to the lift spool supply

passage is open. The oil at the travel spool work
ports is static.

The travel spocl is in the neutral {centered) position.
The open center PFassage to the #ft spool supply
passage is open.

The oil st the trave! spool work ports is static,
ATTACHMENT LIFT SPOOL

ATT ENT LIFT SPOOL
The lIft spool is stroked out of the valva body, This
closes the open center passage allowing PUMp Supp- TheJifs&stroked into the valve body. This closes
ly oil to leava the rear work port to the Iitt cylinder. center passage allowing pump supply oil
Return oil from the kift cylinder enters forward work

ve the front work port to the lift aylinder and

from the lift oylinder 1o the rear work poit.
vafve outiet port.

. eturn eil from the lift oylinder enters the return oif
TRAVEL RELIEF VALVE {if 80 aquipped) \4 passage and fiows {0 the vaive outlet port.

The travel refief valve is saated, ‘ 2@ TRAVEL RELIEF VALVE { so equipped}

LIFT RELIEF VALVE The travel relief valve is ssated.

LIFT RELIEF VALVE

ewelit ravnein less than

EESura, 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,

LIFT TRAVEL
SPQOL SPOOL

%
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TRAVEL LiFT TRAVEL
SELIEF VALVE RELIEF VALVE RELIEF VALVE

HELIEF VALVE
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TRACTOR TRAVEL VALVE - ATTACHMENT LIFT

oL FLOW
Forward Drive - Ralse Lift

TRAVEL SPOOL

The trave! spool is stroked into the valve hody. This
closes the open oenter passage allowing pump sUpp-
ly oif 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 ol from the hydraulic motor enters the SUpp-
ly passage for the fift spoo,

LIFT SPOOL

The lift spool is stroked out of the valve bedy. This
closes the open center passage allowing sefies con-
nection ofl returned from the hvdraulic motor te leave
the rear work port to the Iift cyiinder, Return oit from

the fift cylinder enters the forwerd work pot<ind
flows into the return gafley and out the valvex S
port,

TRAVEL RELIEF VALVE {if sc equippe @

The travel relief valve will remain se; g as
the sum of travel cirouft pressu frouit
pressure remains less than the 8 preset

opening point,

LIFT RELIEF VALVE
The Hft relief vaj P.0 @w sedted as long as
pressures gan cirpuit remain less than

the refief valve ning point.
L
L)) TRAVEL
l SPOOL

\ L

| |

2 IS 5

|

o

€3
O j

LIFT *

TRAVEL
RELIEF VALVE

RELIEF VALVE

Series Connection
Supply Ot

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 supp-
ly oil to flow from the forward work port to the
hydraulic moter and return ol from the: hydraulic
motor to enter the rear wark port.

. Return ol from the hydraulic motor enters the SUpp-

lyp Hfor the lift spool,

SROOL
i spool Is stroked fully inte the vaive body and
ysically held in the detent mechanism,

he open certer pessage is open aliowing supply off
to flow into the retum ofl galley.

Both it spool work ports are open to the return oii
galley.

This allows the Bf: cylinder piston to mave in and out
{attachment follows contour of ground) without
hydraulic resistance.

TRAVEL RELIEF VALVE {if 50 equlpped)

The travei refief vaive will remain seated as long as
the pressure generated in the travel circuit remain
below the relief vafve presst opaning point.

LIFT RELIEF VALVE

The lift relief valve is seated,
TRAVEL
SPOOL

LiFT TRAVEL
RELIEF vaLve HAELIEF VALVE
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HYDRAULIC PTO VALVE

OIL FLOW

Neutral - PTO OFF {Disengaged)

VALVE SPOOL

The valve spoal is in the neutral [centerad) position,
The open center passage is apen allowing pump

supply oil to pass through the valve and continue to
circuits downstream,

PTO RELIEF VALVE lif o eguippad]

The PTO relief valve is seated,

Pump Supply Ofl

Static Off

Series Z
Connection Off
0 @

Qﬁﬁi

ol

RELIEF VALVE

FTO VALVE - NEUTRAL

- 58 .

Ol FLOW
PTO On - Engaged
VALVE Spool,

The valve spoot is stroked in or out of the valve body.
This closes the open center passage allowing pump
supply oll to flow from ths valve work port 1o the
attachment hydraulic motor, Return oil from the
hydraullc motor enters tha other valve work port,

flows into the return oil bassage and out the valve
outlet pory

oves into body when engaged, work
vabspoot and of valve becomes pressuriz
f vaive spool moves out of body when
work port furthest from spoal end of valve
&5 pressurized port,

\ﬁo RELIEF VALVE (If s0 squipped)

The PTD reléef valve will remain seated as iong as

préssure generated in the PTO cireujt rernain less
than the relief valve presst opening point,

NOTE:  PTO valve used an 3100-4100 series
tractors are not equipped with relief valive.
System is protected by main relisf valve.
RELIEF VALVE
{SEE NOTE}
}
OUTLET
PORT

FT0 VALVE - ENGAGED
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HYDRAULIC FLOW CONTROL VALVE

Cl. FLOW OIL FLOW

Stop Flow Coentrol Raduced Spesd Flow Control

ROTARY SPOOL ROTARY SPOOL

The rotary spao! is positioned by its handie in the off The rotary spoot is positioned by its handle in 2 posi-
position. tion fess than full Aow.

SENSING SPOOL SENSING SPOOL

The flow through ths rotary spool is stopped. Ol flow The flow through the rotary spool is restricted
on the controlled flow side of the sensing spoal is resulting ressure drop on the controlled flow
static, pressure is zero causing the sensing spoot to side.

shitt fully to the left, compressing the spring.

pressure diffarential (lower on controil-

5ide, higher on excess fiow side} causes the

LiNGSponi to shift to the teft partially compress-
e spring.

\\ths partially opens the flow 1o the excess flow port

Supply oil flow on the excess flow side of the sens-

and raduces the flow to the controlied flow port.

The greater the restriction at the rotary spool, the

further the spool will shHito the left and less off will

be available at the controlled flow port.
CONTROLLED

FLOW PORT

CONTROLLED
FLOW PORT

e ¥, S
;r} j_4_0- e
Al

i

&
e AT

Pump Supply 01
Static Ol
Return O

Contrelled Flow
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HYDRAULIC FLOW CONTROL VALVE

"o rLow SENSING SPOOL

Fuli Speed Flow Control The flow through the rotary spool orifice |s
unresticted resulting in negligsble pressure drop on
ROTARY SPOOL the controlled flow side. The spring holds the sens-

ing spool fully to the right.
The rotary spool is positioned by its handie in the full )

flaw position, The controlied flow port is fully open.

The excess tiow port is fully closed,

EXCESS
FLOW PORT

SENSING SPODL

\K\D ROTARY SPOOL - INLET PORT
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LOADER BUCKET CONTROL VALVE

OlL FLOW
Meutral Tilt-Ralse Lift
TILT SPOOL

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

The ol in the tilt spool work ports is static.
LIFT SPOOL

The Hift spool is stroked out of the valve bedy, This
closes the open center passage and allews pump
supply oil to lsave the iower work port to the loader
lift cylinders. Return oil from the loader I cylinders
can enter the upper work port of the valve, enters

OIL FLOW
Rollback Tilt - Neutral Lift
TILT SPOOL

The tilt spool is stroked into the valve body. This
closes the open centar passage and allows pump
supply vil to leave the uppar work port to the joader
tiltt cylinder. Return ofl from the tilt cylinder entars

The loader buckst reliaf valve will remain seated as

the fift spoot is static.

UCKET RELIEF VALVE

e relief valve preset opening pressure,

the return oil passage and lsaves the valve outl Theldader bucket refief valve will remain seated as
port. kﬁg as pressures in the 1t circuit reamain less than

LOADER BUCKET RELIEF VALVE
The loader bucket relief valve will romai %
long as pressures in tha lift circuit remainNess

the rellef valve presst opening pres . \
Later prodcution units may not b (\ ned with this
refief valve. Relief protecti =%- at the at-

tachment fift ralief in théQradé] v ve wer steer-

he opposite of the ift
N dascribed above,

Flo ition would be the same as

for the attachment fift cylindsr
in previous diagrams.

smo;. ‘Hﬂ TILT SPOOL
VALVE
@ o1\ AELIEF

fe ™

77

T
QUTLET : i 3| —
PORT
o
et Mgt |
) WORK
PORT
i’

Lj Static O

B8 -

Later production units may not be equipped with this
rekief valve, Relief protection is achieved at the at-
tachment lift relief in the trave! valve or power steer-
ing/floader rellef valve.

NOTE;  Tiit spool dump would be the opposite of.
the it spaol rollback position described
above, '

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

TILT 8PDOL

.=
G

Pump Supply Oil

E Return Qi



