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FEE 1-2 -
FES 43-1 -
FES 43-2 -
FES 31A -
FES 57-1 -
FES §7-2 -
FES 57-3 -

Relinf valve
Reliaf valve

SPECIAL SERVICE TOOLS REQUIRED

FES 58-2C - 1,/2" x 1/2" Connector
FES 88-2D - 1/2" x 3/8" Connector

3000 psi gauge

Relief valve adjusting tool
Special tapped plug

Flo-Hater

Seal installing tool
Valve seat remover
O-ring and packing gland

remover

s2al torgus

FES 88

- Spanner wrench

FES 84-3 - 3/8" x 1/4" NPT Connector
FES 98-12 - 1/2" x 7/8" - 14 Connector

FES 98-18

SPECIFICATIONS

Gresen Control Valve

cracking pressure ,

Bpring Speclications

- 1/2" Service tee

&G0 pak
D fi. Ibs.

Hp:'u',g Free Longth Tola]l Namlber Tesl l.-ﬂ‘iJE..I'I 'eal l.aad
Descripiion iinches) of Coils {inche ) [pounds)
Relief valve 1-942 b-12 21 1-3/32 300 £ 30
Float apool centering 1-25/32 b=1/2 1-14 25
Ralief valve i-21 M2 8-1/2 1-18 135
Three=-way spool centering 1-9/64 5 1516 23
Datent TG d-1/2 2i/md =11
Four-way spool centering [-11/84 % 132 4-1/4 +1/2 L5/16 27+ 5
Husco Control Valve
Reltel valve cracking pressure
Main relief valve 2000 pai

Pilot reliel valve + « 1B50 to 1950 pal

sSpring Specilications

Spring Froe Length Total Number | Test Length | Test Load

Description finches) of Coils linches) {pounds}
Relief valve poppet 1-15/16 10 1-5/8 112
Relief valve pilot I-1,32 12 7/8 18
Chock valve poppet =38 20 L PR &5
Float spool detent 1-1316 20 l=1/4 17.5
Standard spool return 3=-1/16 9 1=1/16 45 .4
Float spool return 5=5/16 15 =212 45
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Hydraulic Pumps

spring Specifications

Spring Fres Length Total Mumnber
Description linches) af Coalla
[
Cheek bBall - (12 & LT OFM) £1:38 16 214
Check Ball - {3 GPM) 1-14 15

® Paump oulpat at 1800 eagine rpm ino load)

Engine mounted (Gua) (9 GPM Purap) (3712 pump epml, . ., 0 o tostasssss .35 gpm
{Diesel) {10 GPM Pump) (2285 pemp rpm) o v e v v us s s os s B.7 gpm

Front mounted [PTO driven) (Oas or Diesel) (L2 GPM Pamp) e e e . s+ 10.9 gprm
(Gas or Disael) (17 CPM Pump) <o iciieos w0 15 gpm

* Qutput readings are based on Hy-Tran fluid at 90% - 120°F at 100 psi below relief
valve setiing.

T.I.R, {total indicated ranout)] of adapter bore in front crankshaft palley {inch) .. . . 05
T.LR, of adapter when mounted in froot palley (Ineh) . , . . .- -2 0 20 2 c e e s ewa . JOM
T.LER, of front pumpdrive shaft {inch) . , ., ... 0ot eciosssssasisns ansa 0015
T.ILER. of purnp bore in mounting bracket [lackh) _ . e e e e
T.I.E: of front pump drive shaft when installed on tractor {inch), . . .0 v v i s w050
T.I.R. of pump mounting brackst 1o eniine {(sguarenean} (inch) , , . ., .., e e GLS
Wear Tolerances
Fump 10 GPM 12 GFM 17 GPM
Gear tip to bore clearance (max.) (inch) 004 003 003
Bairing 1.D. [max.) {inch). ., ..... - EBAS .| 752
Gear shaft diameter [min.]) [inch) , : 583 bES 746
Cear thirkness (min.) (inchea) .. ...... %50 i 1.107% 1,187
]
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TROUBLE SHOOTING

Cne of the fiubsl ©OITOTION n.:r.-mplunta Fifi=
garding hydraulic aystems is overheating.

The maxdmum desirable hydraulic fluld
opeTating :e:nperu?l.:‘f Is 180°F, The hy-
draulic fMuld, Q-rings and seals are tested
at or above 250°F.

Short pericds of operation above 180 F,
will not be harmiul to O-rings, seals or
hydrauwlic fluid. However, the [fluid loses
much of its lubricating ability at higher
termperaturcs, so bearings and gears could
:I“_.;mpfraturl-n thia high indi-
Find the causze’

hie dammagea

cate a malfonction.

The fact that serme part of the hydraalie
aystem is too hot for hare hasds is not a
gign of harmful heat. Temperatures of
1209 = 130% are too hol for comiort on
bare hands. Measura the teraparsture of
the fluid, uaing an accurate thermometer,

IMPORTANT NOTE:

Before investigating any service
problem -on the hydraulic system, the fol-
lowing must be chacked:

1. Fluid lewel.

3

Condition of filters.

NOTE: Paper slements should be re-
Fﬂluﬂﬂl'! bafars tesling syeterm

Y. Efficiancy of the hydeaulic PUmp oF
pumpd,

4 External leaks gc

LRy

Age, condition and type of fluid,

B, Air in the system or suspended in
the fluid

7. Fluid operating temperaturs.

Problem

Cause

Machine will not lift load,

Liaw npzril‘.lns préssure.
Exceanive load

Leaking fluid.

Aelief valva{s) fanliv,

Wors eylinder packing or damaged cylinder
tubi.

mefficient pump.

Foaroy :I']u.:-ﬂ--v.'rn-r.,!; flizid, or air being
suched into aystam

Valve ahstruction-clesn tharon g'.".ll.-,"-

Clogged filter-clean-use new fluid or strain
prosent fluld, discard if in doubt

Pumip suction &ir leak, due to losse
connections.

Low fluid level
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gE. Secure the dizl indicater arm in
the adapter hub with a one-guarier inch
capscrew. Install the pump mounting
bracket without the purmnp, Position the in.
dicator to redd the T.L.R. of the pump bare
in the m-l.'lu_"'l.!.ing brecket, HRHotate the crank-
phaft and record the reading. Refer to
specifications. Shift the mounting bracket
to correct any excessive T.LR. reading.

k., Tao check the face of ths rmounting
brachet for squarensss with ths engine,
install the dial indicator as described in
"g' ihtve. Praition ths Jdisl lndicates ta
read on the face of the bracket. Botata the
crankshalt and record the reading, Relfer
to specifications. Correctl any excessive
reading by shifting the mounding bracket,

b, Connect the pump inlst and outlet
lines fa certnin to inamll the glarmip on the
prosgure line, if refmoved

7. Connect the lower radistor hose can-
neciion

A Inetall ths front radiator gusrd and
refill the radiator.

9. BRefill the reservolr with all ¢vlinders
retracted

10, Refer to the following section for
break-inm precedors,

Break-In of All Repaired Pumps

Test Stand Run-In

I a hydraulic test stand is available om
which the pump can be mounted and operated
against full prespure and at test speed, the
following procedure is recommended for

reak-in and test,

1. Start purmp and run for two rminutes
af zero pressure, Be sere that test stand
reservoir i® filled and that all inlet and
catlet lines are open.

&, Eu}' :n:u'l:rll:l:.:i.ng Pumip digcha rge line
throagh the FES 51A Flo-Rater or with a
needle or globe valve, raise discharge pres-
gare to 500 pel for 10 secomds and lower to
rerd pressgre for 10 aéconds, Lontinue
this procedure {or five minutes

CAUTION: Da nat E‘pply pressure far
imare than 10 secopd intervals,

3. Stop pump and rotate drive shaft
coupling by hand to determiune if drive shaft
i free. I it cannot be turped (reely, re-
meove and rebuild puamp.

4. Resume test and apply 1000 psi for
[0 second inteevaln, intermittently for {ive
rminutes.

&4
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CALUTION: Do not apply pressure for
maore than 10 second interwvals.

5. Stop pumnp &nd check freeness a8 in
wtep {3) above, Chack for possible lenka
at mating suriaces of ousing and cover
and srousd seal assembly and the assembly
CB.FEI-CFE“'H-

t. Hepeszt steps (4) and [5) at 2000 psi
for three minutes

7. Be sure pil level lv up to normal in
oil reservoir. Start pump and run pressure
ta 1000 pei dnd ran fow test with the FES §1A
Fla-Raters,

Testing on Engine

Ha ﬂhrrp teat stand is not available, the
following alternate bréak-in and test pro-
coedure may be waed:

MOTE: Be certain to keep reservoir
{illed during teats.

l. Mount repaired pump in place on
tractor and run pump at one-gquarter en-
gine spesd for Mive minutes at sero pres-
BUTe,
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HYDRAULIC CIRCUITS

Foallowing are schematic diagrams of
the hydraulic circuits ussd on the 500

EFrawlar IFraclor i hie application of & back-
hoe in r_'a:_‘:u.nr_"[:-::lﬂ with 2quiprment other
than the International Loader with tha Drott

4:in=] bucket wnl]l ba sirmilar to that showen

for this application

The hydraulic equipment should never
be mowved without the engine running to
prevent averfilling the reservair and

cavitating the |;1_|rl'..".4:|¢_-.r:,
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500 Crawler Tractor with International Loader, 4-in-1 Bucket and 3121, 3131 or 3141 Backhoe

( .
' Adjustable Control
R.H. Bucke! R.H Looder ralief vilve
eylinder Lift eylinder Backhoe Backhoe Bockhaoo
Lift O Crowd O Bucket
— cylinder cylinder cylinder

)

J—— L.H. Backhoe
Stabilizer - High pressure power fluid
. l eylinder
- Low pressure return fluid

Volves

J * Powershift

=z == 1
pump gil cooler - I |
o 5 -\'"«
l *. l ! ! Rear fraome
-
]

2000 p.si. system
\pilet] relief valve

.

2000 p.s.i. circuit
(ball) relief valve

»

7
Powershift

fraonumission " Filtue 2500 p.5L Circut

boll: refief valve

]

Not used

L —— ——— ————— - - - - —_—— - —— ————— - - — e ———

i
Wi il i3 i | ORI P . e el P . Bl i o

- = - - o o o e e e b BT - - e L e e ——— 5 s o m  —————

HH

Swing decelerator volves

IMPORTANT: Do not move Hydroulic control

levers unless Engine is running. H. Bock o Swing cushion valves
. RH. Backhoe ng
Stahilizer
cylinder
I _ | E#ﬂ"ﬁ Anti — cavitation valves
L.H. Bucket cylinder LH. Loader Lift cylinder FESM-TOIA
Mluny, VE, A7
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