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INTRODUCTION

This publication has instructions and procedures for the subject on the front
cover, The Information, specifications, and illustrations in this publication
are on the basis of information that was curment at the time this issue was
wriiion,

Correct operation, maintenunce, test and repair procedures will give thisz
product a long service life, Before starting o test, repair or rebuild job, the
-serviceman musi resd the respective sections of the Service Manual, snd
know sll the components be will work on,

Your safety, and the safety of others, ks al all {imes very important. When
you see this symbol (@) or this symbol A\ in the manual, you must
know that caution is needed for the procedure next to it, The symbols are
woarnings. To work safety, you must understand the job vou do, Read all
mstructions to know what is safe and what is not safs,

It s very important to know the weight of parts. Do not lift heavy parts by
hand. Use & hoist. Make sure heavy parts have a good stability on the grownd.
A sudden fall can enuse an accident. When lifting part of & machine, make
iire the machine has blocks at front and rear, Never let the machine hang on
i holst, put blocks or stands under the weight.

When using a holst, follow the recommendation in the manusl, Use corret
lift tools we shown in illustmtions to get the correct balance of the
component you lift, This mukes your work gafer st ull times.
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147 B 143 HYDRAULIC CONTROL

SYSTEMS OPERATION

HYDRAULIC SYSTEM

INTRODUCTION
4
e
P N T 1
o = | [
I ! o

1m_| i ,j i

COMPONENT LOCATHON

1. Ripper. I Tawh. I Pump, 4. Bles |if oplimders
iewnd, 5. Pipper eylindsr. 8. Hidldones hlade. 7, Extarmad
cawiral vabve, 0. Exmernal cosirdl valve, 9, Filter, 70, Ti
elindar,

The hydroulic control may have one, two or
three control valves, dependant upon machine
equipmant,

The dushanotnted hydrsulie tank containe the
fifter angd one contral walve. The corbrol wvalve
consists of & control valve spool, relisf valve and
mikeup vidve. Thin valve controls either the bull-
doezer lift, tool bar, or rear implement in 0 one
volve gystem. In n two or three valve gystem, the
tenle valve controls aither the bulldozer lift or a
tool bar. This valve has four positions: RAISE,
HOLD, LOWER and FLOAT.

COMPONENT LOCATION

a4, Hisde it oyiingers (fwol. & Bulkdocar blade. 10, Tite
ay liewdar,

COMPONENT LOCATION
1, Ripper. 5. Appar oplirdar,

Either ono or two sdditional external valves can
be mounted Lo the right fender. The extemal valve
lnuhmwh-alrmnh#umgmﬂw

either a ripper or a rear
attachment in o three valve system. Both external
three positions: ROD EXTEND, HOLD
and HOD RETRACT. ]J:-H:.utwnlndl'hmulm
systems the valves are areanged in serien.

1
1

il Tor the system |s “»K‘:‘“d by Ih!lﬁ'ﬂlE section,
pump is mounted on

A Pump. 11 Pamp et e L2, Py owtbet Tins.
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141 & 143 HYDRAULIC CONTROL

HOLD POSITION OPERATION

ii;i‘sii;,.iim-a

BCHEMATIC OF THREF VALVE SYSTEM
Spoply iy HOLD powfign)

1. Ewlirainm. & Cheol vebve. 3. Pibot eperated relind walve
i, Mpkp-up vedve, . Tenk gontrel valve. 6 Cheoll yalve, 7,
Suppdy line from pamy. 8 Exsernal control uehve. 8, Doin
lima (oonnasts fa tank], 10, Dirsin passge lors in asch
exteima valen moal), 11, Cplieder. 12, Checle vaba, B3,
Entarnal nowkral veles. T4, Dirain line, 16, Ratum lias in
filier, T&, Cylimear,

il

FRONT OF TANE

17, Poart {eomneets 1o hosd ords af oylimiursd, 18 Pore
lennmasty ta nwilel sids of pumpl, TR, Par {cenmects e red
e af eylimdarsd. 20, Part |eamnscts 1@ port (210 k8 ane
valww wywtam|, [Bupahy porl b extemal yeless in 8§ o and
shrge valve wymeml, 21 Posl  |foneestmd nbeemally o
fitmrel. T2 Supply port {eennaets o inlen sidsof pempl,

S¥ETEME OPERATION

The wolve spools are held n HOLD position by
centering springs. The oil in the hesd ends and rod
ends of the cylinderd is bloclked.

The oil fow through o three valve system when
the  control levers aré (n HOLD pogition is a8
follows:

The pump draws supply. il from the tank, The
oil s directed o the control valve in the tank,
Nows past the valve spoal and is directad through
the external control valves (if so equipped). The oil
then flows through the externol control valves,
filter and into the tank.

Ini & one valve system, un sxternal econnection on
the tank directs the oil Oowing through the @k
control valve to the filter.

[f the filter slements become blocked or the ofl
becomes extremely viscous due to cold wealher,
the oil pressure opens a bypass valve located in the
filter.

COMPONENT LOCAT|ON

2. Check vatve locofios, 3 Ralisd sahs location, A
Maka-up valve. B Tenh contrel vehe, 33, Floarinck cam
20, Fites indet lime. 25, Filusr,

LOCATION OF EXTERNAL CONTHOL VALWVES

B. Exwrmsl control welve. & Drein iine comnects o ekl
13 Emimrngl sontrol velve. 14, Dimin sne.  TH. Aebeen iine
to feiter. 8. Levey io rear attschmant.  F7, Linm o 0l
oylindur, 20 Supply lins to owmside ocmrmsl oondmal vl
113, 25 Supply lme io inssdo sctarmsl comtrol walve (B
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147 B 143 HYDRAULIC CONTROL

TANK CONTROL VALVE

The following describes the operation of the
tunk comirol vialve when used Lo opémte sither thi
blade Lift or bool har:

When the operater pulls the tank control lever
back (RAISE position), the valve gpool is moved
outward, Pump Oow i dicected to the check valve,
The check wvalve mmains seabed until the od
presstre becomes greater thon the combined force
ol the il in the rod ends of the eylinders and the
force: of the check walve rétum spring. This
prevents meverse oll flow and resulting . oylindir
drift. The 0il unsests the check valve and pump
fow in directed to the rod ends of the cylinders,
ruising eithor the blade or tool bar, (il in the head
end of the cylinders s directed to the extemal
control valves (if so equipped) snd then passes
through the flter.

When the tank contral lever = moved lorward
(LOWER position), the valve spool & moved Inlo
the: yalve body, The oil flow & feverssd, Prossure
ol 5 directed to the head ends of the cylindors.

In FLOAT position, the valve spool ik maved
further into the valve hody. The head ends, rod
ends, pressure chambers and retum chembers
within the valve body are open to each other. As
the implement follows the contour of the ground,
the plstons move in either divection. O & fum-
ishied to the rod ende or bead ends of the eylinders,
i required, or the ol can retum to the fank. The
valve spool Is locked in FLOAT position by a eam
wnd roller arrangoment within the tank.

Each binde lifi evlinder pizton has rellef valves,
The. relief valves sre seated by pressure oil. The
relief volves open when the piston bolioms in the
eylinder, either at extreme Hft or lower. This
alfows the oil on the pressure side of the piston to
pasd through the piston #ind be retumed to the
tank.

Malke-up Valva

The make-up valve housing s mounted to the
control valve body and s connecled (o the heacd
end of the blade lift or tool bar eircuits. The
make-up valve will unsest and supplement pump
Aow when the piston rods extend faster than the
pump can supply oil to the head ends of the
eylinders.

Prassure Relief Valve

The pressure rellel valve | contained within the
tonk control wvalve. The relief valve limits the
presaure that can be imposéd on the pump. I8 also
pritects all circuits when they are in operation.
The relief valve constats of o spring-loaded dump
valve (3) and & spring-loaded plot valve (5).

SYSTEMS OPERATION

TRITSS ] ] 10 n 1?
PRESSURE RELIEF VALVE

1. Chush walws smut. 7 inlef poeoege, X Dumg valee. 4.
Duenp salve saring. 5 Pilal valen, §, Pilat vabes spring, 7.
Shims, B Ralisd wvaba chimp por. 0 Orifes. 700
Chambar, 11, Pasags. 12 Controd veive hody;

IT svstem  prossure  exoesds the mlief wahe
seiting, the pressure unseats the pilot walve (6)
allowing ol Lo flow from the chamber into the
tank. This causes a pressure drop in the chumber,
The' pressure oil foress the dump wvalwe [3) to
compress -its spring (4), allowing pump Oow Lo
return tor the tank,

The shima (7} control the foree of the pilol valve
spring on the pllot valve, Adding or removing shims
ndjusts the rellef valve detiing,

EXTERNAL CONTROL VALVES

The external control valves are used to control
the blade tilt, ripper or another rear nttachment.

The external control valves are basically the
sami a8 the TANK CONTHOL VALVE with the
following exceptions:

The external control valves do not hayve FLOAT
position. Aleo, they hive naither o maokedup valve
nof rellel valve. However, the refiefl valve in the
tank control protects the extermnl control valve
oircuits during valve operation.

Tiit Circuit

When the machine k& equipped with o tlt
cylinder, mn externnl control valve controle - its
operation, Pulling the control lover back directs oil
to the head end of the tilt eylindor. The rod is
extended lowering the left side of the blede ( TILT
LEFT}, Pushing the contral lever forward lowers
the right side of the blade (TILT RIGHT),

Orifice plates in the tilt cylinder lines restrict the
flow of oil to the tilt cylinder. This restriction
caiised. part of the pump flow to bypass to the tank
through the relisf valve in the tink control velve,
when the tilt circuit is opersted: This provides
mlow, but controlled movement of the biade tilt.

Any oil leakage past the external control valve
spools into the cavitiss at the ends of the spools
retumed to the tank by a drain fne.

https://tractormanualz.com/



147 & 143 HYDRALULIC CONTROL

TESTIRG AND ADJUESTING

HYDRAULIC SYSTEM

INTRODUCTION

When analyzing the hydreoulic system, remember
that proper oil flow and correct oil pressure are
niecessary for proper opemtion. Oil flow is depen-
dent on the pump output which & a function of
engine speed, il pressure is a result of restiction
to the odl flow,

When making o ¢heck of the hydmulic system,
do the visunl checks and measurements first. Then
do the operational checks und then the instrumen-
tation checks.

Use the 5&5123 Hydraulic Testing Group, o stop
watch, & magnet and an inch (mm) scale for basie
teat of the hydroulic system.

The analysin of & system malfunction will be
enster and the conclugion more certain if the
following hydraulic system Tundamentals are m-
mambered.

When the machine is equipped with one or two
external control valves, the circuits are armanged in
series, The hydraulic pump snd pressure reliel valve
are pommaon to all cdrenits. Esch eircudt his o check
valve to prevent cylinder drift during valve spocl
movement. The control valve In the tunk has s
mithe-up valve Lo supplement pump fow.

WARNING: When testing and adjusting the
hydraulic system, move the machine to a
Iocation in dirt, not rock or conerete, Move
away from job traffic and away from personnel
Allow only one mon on the machine. Keep all
ather personnel off to one side and in view of the

aprator,
VISUAL CHECKS

A visual inspection of the svetem & the first step
when troubleshooling o problem, Perform  the
following inspections with the engine stopped and
equipment lowered to the ground.

1. Make a check of tho oil level. Slowly loosen
the tank fillar cap. If ofl comes out the blesd
hole when the filler enp i& loosened, let the
tank pressure bleed off before removing the
filler cap.

2. Remove the filter elements and check for
foreign materinl. A magnet will separate for-
rous maotsl materinl from non-ferrois maetil
and non-metallic seating materinl (piston rings,
-ring seals; eto.)

8. Inspiect ol lines and connections for damage or
leaks.

4. Inspect all lines and all eylinders for extermal
leakage or damage.

5. Inspect the control linkage for bent, damaged
or broken componenis,

OPERATIONAL CHECKS

The operational check of the system i useful in
detecting possible intémsl leakage. faulty valves or
n fmnlty pump.

FROBLEM: Naisy pump; srratic eylindar movement and/or
anceialve il Foaming.

PROBABLE CALSE:
Aldr in sysbem:
1. Air lesk on inlet side of pump.

2. Worn pump.
3. Impropear oil viscosily.

4, Low pressure reliel vulve setting.
PROBLEM: Overhusting.
PROBABLE CALSE:

1. Improper oil viscosity.

2, Owerloading system.

3. Worn pump,

4. Lirne restriction.

5, Improper pressure reliel valve setting.

PROBLEM: Pump nat delivering suffioimmt oil.
PROBABLE CAUSE:

1. Low oil level,

2. Oil vircosity too high,

A, Improperly assembled pump,
4, Warn pump,

PROBLEM: Low oil pressure.
PROBABLE CALISE:

1, Low pressure reliel valve setting,
2. Vanes stuck in pump rotor,

4. Fault ¢onteal valve,

4, Diring seal failure in ciroult.

B. Improperly sssembled pump.

PROBLEM: Slow Cylinder movemant,
PROBABLE CAUSE!

1. Low pump ocutpul

i  Wom ;

b, Improperly assembled pumgp,
2. Pressure reliel walve setting too low,
3. Cylinder piston seal failore,
4, O-ring seal failure in circuit.

PROBLEM; Excessive biade lift o tool bar cylinder drift,
PAOBABLE CALBE-

Worm piston sesl rings.

Worn valve spool.

Make-up valve not seating properdy.

O-ring seal failure in circuit. :
Worm valves In 1ift eylinder plstons (machine
equipped with blade Jift cireuit),

ek B
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1471 & 143 HYDRAULIC CONTROL

PROBLEM! Exoessive tilt cylindor drift.
PROBABLE CAUSE:

1. Worn piston seal rings.
2. Wam valve spool.
3. O-ring s=al Failure in circuit,

PROBLEM: Excevtivn rlpper cylinder drift.

PROBABLE CAUSE!

1. Worn piston seal rngs,
2. Worn walve spool.
3, O-ring seal failure in cirouit.

Checking Pump Efficiancy
Far any pump test, the pump flow, measured in
gpm (lit/min) at 100 psi (7.0 kgfem? ) will be lnrger

than the pump fow at 1000 psi (70.8 kgjom?® ) ot
the sme rpm.

The difference between the pump fow of two
operating pressures is the flow loss.

Method of finding fow loss . . .

Pump flow &t 100 psl ... . 67.6 gpm (lit/min *
Pump flow et 1000 psi . ... —52.0 gpm (lit/min)*
Flow log ........ ces. DHgpm gﬂfﬁi‘i—n—i*

Flow loss when expressed as n percent of pump
flow is used as & measure of pump performance.

Exumiple of finding parcent of flow loss., | |

Purcent
M} i
{"u'rnn e T o ol
lim
" 55
i (ﬁ 100 = 3.5%

If the percent of flow loss g more than 10%

(16% for banch test of geur pump) pump perfor-
mance 8 not good #hough,

*Numbers in examples are for llusteation and e
not wvalues for any specific pump or pump
condition. See HYDRAULIC SPECIFICATIONS
FOR 141 & 143 HYDRAULIC CONTROLS,
Form No. REGO1692, for pump flow of & new
pump &t 100 psi and 1000 psi.

Tost On This Machins

NOTE: See Tes Test Tooling Chart, Form Number
REGOOSL0O.

Formula [:
Paroomi
gom & 100 psi — gpm & 1000 pi g
{ poe & 100 pas } %100 :ﬂ’h"
Tast On Tha Bench

If the test bench can not be run ot 1000 pei st o
kigh rpm, do the fiest part of tho test with the

— —_—

TESTING AND ADJUSTING

pump ghaft rotation st 1320 rpm. Measure pump
flow at 100 pai (7.0 keg/om? ) and st 1000 psi (70.3
kg/om® ). Then in order to measure the pump flow
for the Imst part of the lest, see HYDRAULIC
BPECIFICATIONS FOR 141 & 143 HYDRAULIC
CONTROLS, Form No. REGO1692, for: Pump
rpm at 100 psi with the engine at 1400 rpm,

Formula I

{umﬂimpﬁ—pmﬂlﬂmm b
& 160 = of tow
gmm 100 pei @ pump rpm s

HYDRAULIC S3YSTEM TEST PROCEDURES
Lift Circuit Drift Test

TEST NO, 1; Rulse the front al the machine off
the ground by lowering & level biede. Place the
control lever in HOLD position. Stop the engine
and observe if the lift cylinder rods retract,

TEST NG, 2: Hulss the froni of the machine off
the ground by lowering a level blade, Siop the
engine. Hold the lift control lever in LOWER
peosition. Observe i the it oylinder rods retract.

TEST REBULTE MOST PADBABLE CRAUSES'
Oriting  beeurs In |- it ﬂmﬂtmﬂﬂ
Tt Mo ¥ fhasd andil eaking
Destiing Goocuen  in 1. Lmkage hesvesn pisionm
Teuts Mo, T and aredd cylindery. Bud plissn
M 3 wnlvas in eylirdam.

1 Leakape batvsean it cie-
et pantral valve soal amd
iy

Dritting ocours  in 1. Lilt ginguir cheok woiue
Toom Mo, 2 and innk g, |Lankage Seremen
Mo & wislve ared sont anddar i
o by |
MNOTE: Ammembar that = O-ring sral taliue & e eirewl
il leivi Ehe e attact @& 8 comaommnt tallum

TEST NO. 3: Raise the blade off the ground. Place
the cantrol lever in HOLD position. Stop the
angine and observe if the |ift cylinder rods extend.

TEST NO, 4! HRaize the blade off the pround., Stop
the engina. Hold the lift control lever in RAISE
position. Dhserve i the Hft evlinder pods extond.

Tool Bar Circuit Drift Test

TEST NO. 1:  Naise the resr of the machine off the
ground by lovering the tool bor, Place the control
lever in HOLD. position. Stop the engine and
obesarve If the cylinder rods retrect.

B https://tractormanualz.com/



141 & 143 HYDRAULIC CONTROL

TEST WO, 2: BEase the rear of the machine off the
ground by lowering the tool bar. Empl;htunl:lnn
Hold the sontrol lever in LOWER position. Ob-
serve if the cylinder rods retract.

TEST NO. 3! Ralse the tool bar of the ground.
Place the control lever m HOLD position. Stop the
anging and observe (f the cylinder rods extend,

TEST NOx. 4: Haise the tool bar off the ground,
Stop the sngine. Hold the control lever in RAISE
position. Observe if the eylinder rods extend.

TESTING AND ADJUSTING

TEST AERILTE HADET PROUABLE CALRES

Destling  occuss in
Tt e, 1 @nd

1. Lankage batwaen pision
anel eylindar,

Na. 3
2. Lecksys tatwean 16
circuil valve spool ard
Isody
Oritiing  oocgr in 1. Tih cirowin check valve
Tests Mo, 3 amd lmaking, [ Lesesge hotessan
Mo 4, walve pnd st @nd'or met
wnd body |

TEST RESULTS MOST PROBABLE CAUSES

KNOTE: Remembes ihai am Dering seal lashirn in ihe civcini
weill e the sarma effect ;v o comporant fnilure.

Diritiimg  cooum  In 1. Muks-ug waive thaed ends]

i Mo | laaling.
Difting  oooairs  #n 1. Leakngs Dafwsan paoned
Touen Mo, 1 mnd e oyl inddari

Mo, 2
2 Laanhage batvessn conrod
wadve ool snd hody

Dirifting  oders 0 1, Chaglk walve lyahbng.

Tertn Mo, 2 and (L eskage et vl

Mo, A pnd st endior sat snd
by |

WOTE: Aenember kel an Oing wal Talies bn ik 2irul
will hrawn the marme el lect ae 8 cemponent tallurm,

Tilt Cirguit Drift Test

TEST NO. 1: Place the blade flat on the ground.
Ratse the front of the machine off the ground by
lowering the dght side of the blade {TILT RIGHT).
Place the it clrcuit in HOLD position. Stop the
engine and observe i the it cylinder rod retracta,

TEST BD. 2: Place the blade flat on the ground,
Raise the front of the machine off the ground by
lowering the right side of the blade (TILT RIGHT}.
Stop the engine. Move the control lever forwmed
(TILT RIGHT). Observe if the tilt evinder rod
moiracisa,

TEST NO. 3: Flace the blade flat on the ground,
Raige the front of the machine off the ground by
lowering the left side of the blade (TILT LEFT),
Place the it circuit in HOLD position. Stop the
engine and ohserve ifl tilt cylinder rod extends,

TEST MO. 4: Place the blade flat on the ground,
Raise the front of the machine off the ground by
lowering the left side of the blade (TILT LEFT).
Stop the engine. Move the control lever back
(TILT LEFT). Observe il tlt cvlinder rod extends.

Ripper Circuit Drift Test

TEST ND, 1.: Ruigs the rear of the machine off
the ground by lowering the ripper. Place rpper
control lever in HOLD pogition, Biop the engine
and observe if the ripper cylinder rod retracts.

TEST NO, 2¢ Haise the rear of the machine off the
ground by lowering the ripper. Stop the engine.
Hold the rpper control lever in LOWER position.
Obgerve if the ripper cylinder rod extends.

TEST NO. 3: Raise the off the ground.
Place the contral lever in HOLD position. Btop the
engine snd observe if the rpper cylinder rod
extends.

TEST NO. 4: Haise the ripper off the ground.
Btop the-engine. Hold the tipper confrol lever in
RAISE position. Observe if the fdpper evlinder rod
extends.

TEST REEULTE MOST PRODADLE CALUSES
Dvifting  oocum in 1. Lsaiage Dusenn pieion
Teses Mo, 1 snd s exilimclar.

Ma, 30
2 Leskags beissun rippes
cincull walve spood pnd
oy
Orifting oocurs m 1. Hipper corcuii chack walm
Toats Mo, 3 nrsd making. |Lopcage behsaan
Mo, &, volve and sest sndiar mel
ard body .|

MOTE! Remamibsar thai an Oemg wal failie m e oo
will have vha simn alfect a8 componan Tedum,

TESTING THE PRESSURE RELIEF VALVE

The pressure reliel valve cun be tested on the
machine with the 5561323 Hydraulie Testing Group
or the control valve can be removed and tested on
o hydraulic test bench. The oil must be at normal
opemating temperature.

https://tractormanualz.com/ 9



147 & 143 HYDRAULIC CONTROL

The pressiice ol which the rellel valve -opens
should be checked vecasionally and, if necessary,
peset to insure correct opersting pressure. The tank
or contral valve nesd nol be disturbed to ohisak the

préssure settings.

CAUTION: Use only high pressure testing equip-
ment; pressure can be more than' 1750 pai {(123.0
kgl ).

Before intalling the test equipment, place the
hlade fat on the ground. Lower the ripper, if so
eguipped, to the ground, Stop the engine, move all
hydraulic control levers to all posttions bo relieve
pressure in the hydraoulic lines. Retum the control
levers to the HOLD position.

if the machine 5 eguipped with o fdpper, tool
bar or tilt cireuit, the relief valve may be checked
in gither of these cireuits using the correct pressurs
plnte asgembly. The covers (1) are nod used. Simply
hottom the piston in the eylinder 1o obtain reliaf
vilve prassiire.

The following procedure-describes testing the
pressure relinf valve when the moching is equipped
with o blade 1ift circiidt only.

The eovers (1) are used to block the oil in the
head Ends of the cylinders. The relief valve cannot
be checked by bottoming the pistons in the
eyviinders, The pistong have valves which open the
pressure ofl to fhe tank when the pistons are
hattomed in either direction.

1. GHA0R Covar mal SF1TEE D-rirg saal [two apth, onp on
usch aidel. 2. Tesd Egisipmant S54648 Haom Smembly,
AMEINT Banheng, 158037 Vehe, 50006 Gawge |0-4000
pull el @ S52960 Praswrs Plote Assembly. 3 Fod ened
Firii, 4. Had end Jine.

Disconnect the lines {3) [on both sided of tank),
Disconnect line (4), Insert covers (1) in the head
end lines, Insert test equipment (2) in the rod end
lisie. Tighten all holts securaiy.

10

TESTING AND ADJUSTING

Siart the engine. Pull the Ut control lever slowly
to RAISE the blade. Hold the control lever in
RAIBE position and incrosse the engine speed to
HIGH IDLE. The pressure reading on the gauge
should be 1725 + 25 pal (121.3 £ 1.7 kg/em* ). If
the pressure ls not within this range, siop the
engine, remove Lhe tank and disassemble the
control valve,

Add or pemove the shims loeated behind the
pilot: valve spring Lo obtain the eorrect pressure
petting. Adding shims incresses the pressure; re-
moving shiims decreases the pressuns,

PRESSUIRE CHANGE BY REMOVAL OR
ADDTTION OF ONE SHIM

EHIaY BHIM THICKNESS CHANDE IN pui

AITaT CRS i, (137 el 25 ol 11,7 hiplemn)

AS4TE Joed in, 11,219 mmil 235 mi 1185 kglom®
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