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P75/P76

pump or motor service instructions

GENERAL INSTRUCTIONS

T nese service instrictons will familiariz e
yoau with Commercial’s singla ang mul-
'.F|H pumps and molors — their coam-
ponent parie — ine relative poasition of
rach [art proper mathods for assem-
Ely or disassembly of the units — care
and use of these Sil hpdravlic power units
50 that best parformance and onger
woring hfe will result lor yaur benedit

T faciltate the repair of these unils —
and before any work is done Wi
Sugaaest that vouw lirst read all of the steps
used in disas SEF"E“:.-' end gl af tha s.-h-;:::
used in building ug the unil

Dir: iz the enemy o any hydraulc

systermn. The first requirgmeant of good
mainlerance of hyvdraulic equipment iz
cleanliness. MAKE SURE YOU DIS-
ASSEMEBLE ANMD ASSEMBLE YOUR
HYDEALLIC ECLIPMENT IN & CLEAM
AREA.

Our pictures show s Mode| PTG, Motes in
the text cover variations betwean [his
uril and R PTS micde

Itisagoodidea o check all replacement
parks closely before installing to ensure
that no damage occursed cduning ship-
mernt.

JSE CAUTION IN SGRIFPING ALL
HSAFETS IM THE VISE TO AVOID DAk
AGIMNG MACHIMNED SURFACES.

A pump must bedrivanin the direction of
rotation for which it was built; otherwise,
pressure will Blow the shaft seal Check
the exploded wview below for proper
diregtion of rotaticen.

COMMERCIAL'S REPLACE-
MENT PARTS

Commaercial’s replacement perta are of
crigingl egquipment standards, For as
sured quality of materal and workman-
ship, and for compatioility in gesemibly
USE ONLY GEWUINE PARTS FROW
COMMERGCIAL

1% agood idea to check all replacement
parts Closely oelore in Rfa"Ir'!j 19 Ensurs
that no damage accurred dur ng =hip-
|

EXPLODED VIEW AND PARTS LIST

1. Znap Ring
. Spacer or Qutboard Bearing
. Seal Aetainer
“0" Ring
Seal
.Shaft Eng Cover
Cheezk Assembliss or Plug
Fing Seals
Faller Bearnings
10, Pockat Seals
11. Thrust Plates
12, Integral Drive Shaft
and Gear Sei
. Gpskel Seals
14, Gear Housing
144, Dol Pins (PTE only]
15, Conneciing Shall
16, Bearing Carrigr
17. Matched Gear Set
18, Géaar Houging
18A. Dowal Ping iF16 aniy
19, Plug
20. Porl End Cover
21. Mamea Plate
22 Drive Screws
23, Washers
24 Stugs or Cap Screws
28, Muls
Flug 7 in posilion B gives clockwise
rolation.
Plug 7 in posilion & gives counlerclock-
wise rotation,
Check wvalves in both positions give
pi-directional rotation.
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ITEMS SHADED APPLY TO MULTIPLE ASSEMBLIES OMNLY.
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CAUTION:

L IT prying of sections becomes nac-
BEEAry take exlremme Ccare not to mas
or damaga machened surfaces Excas-
5% force while prying can rasult in
mEahprment and senously damage
pars

2. D not lorca parts during assamioiy
Kewer v=o an iron hammer,

3 Giears are closely matched, therafore
they miust Be kepl togethar as gats
when removed from a unil, Handle
with care 12 Bwoid lJEI'r'IEIgE 1a Bhie
journals ar leath,

4, Mewvar hamirer rodler bearings 1wt
basas, push iner in placa with an arbor
press,

Remave the 4 cag screws ar hiex
uts and washers with a SOCKET

start

disassembly

here

Lift off the parl end covar If nac-
EBESECY 10 pry loose, be carelul nod
lo damage the machined surfaces

wal pina will rermain in eilhas
POrLe nd Covier ar GBEF TousIng aly
nat remave. If the thrust plate ra-
mains the gear housing, it can
oa tappad awl [aar Wit B ' 1
dle Be Tul mot 1o
disior the Thrust pla

Flaces the pumo in a v 52 with the
vE Bhall pointing down. Cau
D20 MOT GRIFP OMN OR HEAR
AMY MACHINED SURFACES
ODURING ASSENBLY OF DISAS
SEMBLY. Indox mark ol sections

B = e il
withh a8 punch, bBe sure 10 allgr

these merks when reazsembling

the gear haousing from the

gears. It necessary 190 pry locse

lamags machingd




disassembly, continued

Remaowe the drive and dnyen gears Lift or pry ofl the bhaarnng Carier Remaove the connacting shatl.
Kesp the gears 1ogether becausa Tase care notf 1o camage the ma
thay are a malched set Exarming chined surlaces

and replace if necess: Sea

] =18 it

Examineall roller cearings for wiar
and discoloration. It replacement
is nacassary, pull the bearings I
with a bearng puller Any sign o
winar or discalorethion calls for re

s genarally adyv.saba 1a replad Geip e ehattend coyarin th

| S R

ng seald when rebuld ] LNt T wilh the mounting face up. He
remavie the drive gear mipue the snap rirg with Snap ring
g wilth a bgarng LIEEr @i EheErs

placement Remive |I'.:..1'III':::" with f oearing bo Chack gl nino saa
B baarng puller ares unit for abnormal wear, 11
relar 1hoae ections



_ift ar ory off the first sect N ageEar
ful not 1o damage Koenp the gears together be

ausing, Be care

nachines surfaces Bermos

aslate as descriced in step 3

Femovethe driveand driven gears

zalae
sl they are B matched set. Examine
and reglace il necessary. Sea pages
10 and 17

Pryy ke thi

nd cover, p

g1 plate Tram the shalt

ek sl o Or Daar

g carsr wit 1 AcFew drives oF

srmilar 1ol

thrusl plate

Agrmd distarling the

Bemove ana gdiscarns

O K S2EIS And 384

B e

LAY

a bearing puller)

the spacer or outhoard iemove the seal retainer and 588
bearnng (pull theoutboard bearing with a light duty bearning pullar
Remova and discard ¥ ring

lap the sea
and discard
salwent o

BOre 15 800

[ainer

lroim the seal retains
Clean seal hore will
pmoyve ald saalant

red, emcoth with Ting
grade amery paper. 11 is gemerally
acvisacle to replaca the seal re




start
assembly
here

Sione off all cest machinad sur-
faces with a medium grit carko-
rurdum gtone |G remove
bierrs as @ result of disass
bearings have bean remowed de-
buirr BeEring Dores.  Kinse parts in
a solvent. Air blast all garis and
wope with & clean, lintlass cloth
salora starling reassembly

Grip the shafi end cover in the visa
with the mounting facs down. Ex-
amine the plug or 2 check wvalves
whichayer 5 usead, 10 be surs they
aretighily in place. Heplace anty 1
parts are damagad of mis5ing
Check valves can be remaved with
the special ool (zes ool lEl)
Soraw in new valve with the oo

ritil tight. Peen with @ - sigl
oall Lo secura

Cul 2 pocxat seals 1-1:32° fong
froam 1he poc ket seal strip. Grease
thase pockel seals and imsert inla
the micddlg slals in the thrusi plats

! rmi 141 I £k 1ac b i

aca wilh It ham I &

I il e fa b s

] i 8 pachkal al I nd
usl th | 1 Lzt




ASSEMBLY STEPS 1.4 E, 7T ANDA
APPLY TO SHAFT END COVER,
BEARIMNG CARRIERS AND FORT
EMD COVEH.

Il ring seals are being replaced
nsari mmto Bottcm ol drive aO8af
Bearing bare 1atl side down Thii
nolch in the rimg seal MUST BE
VISIBELE. This ie a8 chack to be ce
tan the natiched gide is nexl g ihe

Evearisoug

Insert thae intagral shaft 1 e
Fush cliow nhl e a=ar 15 higl
igalnel e thrust plate. Insert the

~N

IT Ay besarings s

tne bean
lakia car

an doawel png

Trom Tha snatt
cover of bearnng
i biricgs by or

| e L™
carr
LAl

10 baore Witk

O TRy
ar. oorrend
1Bs, raplace
] 1hem inia
am arbor

I eSS N

L=k

gaskel 524l an

qrocyes

PousIinge

L:hezk all thr

vace il nacas
IhEl the thrael platea 1o
motors can be different. Pump
L AIER, TNal NauE e |l'||l:|.ﬂ|:
sl be installed with 1

the high prassusa side

plates ara g

ral|

A
Ehirus

prassung {oul

Neiic] QN D0
&

5 musl be e and
L R

=y | aEE

a sinalk

far wanr. Ra
sElaw™ | Moke

e poikel o

Motar thruast

ih sidas. | ha

na pumz

y e T
ar e g
TElImmie ni
i shall g
Pl s Rl 1FiE
var ihe g

o1 54
ars and tap il witt

Hreests Lightly aga:nst

1O DR

askal 38al SQuirt

1S

whan p

pumps and

thirusl




assembly, continued

Fosition the bearing carrier wiin
thrust F:I|-'||.‘.'.‘\. an the gear housing
so thal fhae rallar beanngs receive
the journals of the drive and dnven
gears. Make sure that the inoex
marks (See Slep 1, Disassamibly;
are properly aligned Tap the bear-
irg carrier iught with & soft hammes

FOR MULTIPLE ASSEMBLIES
OMLY

Coat the culside ol the sesl with
Permatex Aviation Form-A-03ag<at
30 ar eguivalent. With the metal
sidde of The seal dowen, press 11 imko
the ssal retainer with & 254" diam-
eter bar end anmarbor prass. B care-
ful not te damage the lip of the
saal

naark the connactimg snafl in the riserd the drive and Sriven gears of
spline aof the drive ge: the sacond seclion in their espec
tive heanngs. Push down tighily

Eainst tha thrust plate

FOOR MULTIFLE ASSEMBLIES FOR MULTIPLE ASSEMBLIES
OMLY LMLY

Urop in the spacer of outboard
. bBearing. The outboard bearing
th nsta lation sleave and 7w el may need to be ghtly tappad inlo
o the seal Slide the slaave ove the bearnng bore

Laredase and install ine news L%,



Slidie thre gecans FRItion gear neudsng

= ol
ayver tha gears and tap it igh? againss iurnale
the Bearing carrier with & o1 barrines nat Qi

: i 5 i
o carelul notto ginch the gasket saa I

Souirt ol oyer the geass Lo proy
mitigl lugrcation whan pumpis starbed
Lirte ug the dawels and tha holes i e
? castings Whan paris a8 pamalel
sgueRze Lam [ogelner o pantly 1ap
alvernately avar e dowels with a plas-
Bl hammar pnbl parts move smaathly
toqetner. De Aot force. Insart dowel
[ ping I reoarred (FTE anly) FOiR M LAL -
"' TIPLE ASSEMBLIES ONLY.

1l
fiousing

B o

Wil

1 th
: shErE
into the shaft ¢
palte

=

nod conar and SN

nately or cross-

sarwgshallwith as

s sure thers s na

hirsding
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As a guide in answering the question, “How much wear is
allowed before the part should be replaced?”, we offer the
following suggestions...

GEAR HOUSINGS:

Wear in excess of 005" cut-out necassi-
tales replacement of 1he gear hausmg

Flace a straight-edgs across baore. | you
can slip a 205" feeler gage wunder tha
straight-edge in the cul-out area, reglace
the gear housing.

Fressure pushes the gears against the
||':-"\--!.i|l"!| an tha low pressure 5idea, AL thi
hubs end beerings wear, the cui-out
becomeas mare pranaunced Excessive
cut=gut in a short perad of Time indicates
SXCRSSIVE pressure or ail contamination

I e rerlief valve SE'.IZI-'QE. gra walthir
prescribed imits, check for shock pras

suUres or lampering, Withdraw ol sample
and chack it and tank for din

Where cul-oul is moderate, 005" or less,
gear housing 15 0 gocd condilicen, and
both ports ere of the same size, housing
may be flopped cver and reussed.

GEARS:

Ay wiar on gear hubs detectable oy
tlauwch, ar In excess of 02" nacessitatas
replacemeant. Micking, grooving. fretting

| of teath surfaces or head discoloration

al50 necessitates replacemeant. Scor N,
grooving o burring of oulside diameter
of teeth generally means replacement s
nacessary unless damageis light end can
be stoned off

DRIVE SHAFTS:

Replacea if there is any wear detectable by
touch in the Seal areas or at the deive
coupling, 002" wear s The maximum
allowakle.

Weaar in tha shaft seal ereas indicate oil
contamination and shaft replacement s
reguired. Wear or damage to splings,
kays ar kayways necessilales replace
mani

THRUST PLATES:

The thrust plates ssal the gear section at
the sides of the gears. 'Wear hare will
allaw internal slippage, that is, o will
bypass within the pump. 002" maximum
wear is allowable Replace thrust plates if
they are scored, eroded, pitted or dis

colored Chack center ol thrusi plates
wharg tha gears mesh, Erosicn hers
rnadicates cil caontamination. #itted threst
olates indicate cavitation ar ail aeraticn.
Discolorad thrust plates indicate owver

heating, probably insuticient oi
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DOWEL PINS:

It @ither the dowel pin or dowal hale is
l:l-ﬂr"E.l;'Bd tha pin ar machined casing
af bath, must be replaced

If more than reesanabis force s reguired
1o seat dowels, [he cause may be poorly
deourred ar cirty parts. cock ng of cowel
In e hals, or imaroper pin-te-role 1

BEARINGS:

It gears are replaced, b=ar NQE Mmusl ba
replaced, Bearings showld Tit into Dora
with & light prase fit. & neat hand fit is
allowakdle. I beanngs can fall out, Dora
may ba ovarsize

CHECK VALVES:

| Examine small check valves in sheft end
| covier o make sure they are intact and
| functioning. If thare are no check valves

hers, mase sure the high pressure side of
thve shaall end cover 1§ plugged

SEALS AND GASKETS:

[eplece all rubber anc :ll.":lg.'f'l"'-E'l' Seal%
wheneeer disassemoling pump. Incluede
all *0" rings, pocket seals behind thrust
olates, anat s=el and Gan kel sealg



tool list 3

b R ]

.

= Arbor Press
& S Yea | CIRILL BT #

* Beanng Fuller (Dwatonmg Tool So

4
WD-956 or aguivalent)
Cnsck vave ool s mans
: lrom & 4" Wwagsh &
* Clean Linlless Cloths drill rag The digveir -
dalddsa i msag  Hhe (T *l
= Daburning Tool (an ald file with fandy taot !
the culling teein ground off) - | i
| o
= Machinisls Hammes o
3- ot T
i o s [ e,
® Soll Bohbser Sammer A6 al

& Parmates Aviation Form-&-Gasket
Mo, 30 Sealant or eguivdlent

& Medivm Gril Carborundum Sione

s (0] and Grease CRad. — 14 Do Dl Thraugh Hole
1
= Znap Ring Pliers '-.(T:\_ e |
il
1
® Coenfer Punce i L
* Eharp Hazar Blade o ik
i Thee spacial slanl glaavs g
o 1ane T 1 ksl I Wi gvar fhe orwe
® acale (15427 or 1054 | I shafl 1o prowect the shab
|:|"'|.3-:']__F_'_|u;'jr'\-5: | 1 E seal dunrg insiallaon. This
i i canba mada Pom D Sack
7 5 |
= 2 Large Screwdrivers/Pry Bers I i oA
| i
* Torgus Wrench : :
s I I
= Yiga with 67 Bimimum | |
kst g )
Clpan Spread
R e
= Laghi Duty Bearing Fulle: G, DA
For Sesl Retainar
= Spacial Bieel Sepeve
ar Cardboard 5eeve
@ Sl Ball
i §
| i | 5] | iiEr_“h:ﬁ| C Dia | E D Chamfer

kg, -:-:-|1 S -".:m-l i 1
|'“§’ ooz 1'% | oo

All External surfaces mus! be
free ol aergfcheas and burrs



lubrication and oil
recommendations

All parts, with the excaption of the puiboard bearing, are lubricated by the hydraulic oil in e
circuit. Particular attenlion must ba paid to keep the ol in tha svstem clean. Whanaver thers is &
Fump or motor fadlure, and thers is reeson to fee that metal particles may ba in the systam, the
il misst ba drained, the entire system flushed clean, end any filter sereans thoro ughly cleared
ar repleced. New oil should be supplied for the entire system. Ol suitable and recammended for
use in cirguits involving Commerca’s pumps and motors should mest the following
spcifications:

Viscosity: » 50 S50 monimum @ aperaling lemperature
500 55U manirmum & slarting femperaiure
® 150 1 225 550U (@ 100°F. (37.B°C ) (genearglly]
A4 1o 48 S50 & 210°F. 198 890 ) igenerally)

Approximate S50 at. .

2l H 100°F. c10°F
Grade | 3rarc) (983G )
SAE 10 150 i
=AE P20 330 51

Viscosity Index: 90 minimum
Aniline Poinl: 4+ 7555 130957 monmin--

Recommended Addilives: Foam Depressant
Rust and Dxidenon Inhibitars

Olher Desirable Characteristics:

= Stabolity ol paysical arnd chemical characienstics.

* High demulsbility (low emutsibility) for separation ol water air, and contaminants
= Resistant to the formeanon of gums, sladges, acids, 1ars, and varnishes

= Hign lubricity end film strenglih

General Recommendations:

A good guality hydreulic ol with ihe ¢haracierstics listed above is sssantial to satisfectory
parformance and lang lite ol any hydraulic sistem.

il should be changed on regulas schedules in accordance with the manufaciuress
recammendalions and the svstam pencdically flushed

il tempearatlure in reservoir must not excead 200° F, (93.3° ] with a maximum CperEting
temperature ol 180° F. (82.2° C,] recommanded. Highar tamperaures will resuli in rapid oll
deterioration

Assarvair capaciiy shculd =qqual i Gellons the pump ouiput in gpm of thelotal gpm of all pumps
whers theve 3 more man one in the Syshem

L] powred inte the raservor should pass throwgh a 100 mesh screen. Pour only clean ail from
Clean cortainers inlo the reservoir. & 100 mash soreen may be usad in the suction ling leading 1o
the pump & sucton Slier shauld oe of sulficiert size 10 handla twice the pump capacity, 11 muysl
he cleaned and cheched reguiarly to avoild damage due 1o contamination and cavitabion

Mormal Temperatures:

0 F (— 18" C) e 100" F, (37,875 dmbient

10CF F (AP B0 b 1BDFF 182275 ) System

Ee sure your oil is recommeanded for the e peratures you expec! 10 ereoun bas



Cold Weather Operation

Qils for use in cold weathar snould heve a viscosily not excepding 7500 S50 &t the minimum
tart-up temperature. A pour paind of at least 20°F («8.7°C) below start-up tempearaiure is
recommenced, Start-up procedures should allow for a gradual werm-ug until the oil reaches a
reasonably fluid state.

The Use of Other Oils

sAautomatic Transrmissian Fluid (ATF ) General experiance here has been satislgclory. however,
ATF wils are sometimes oo expensiva for normal wse in hydraulie systems

=[iesal Fuel or Kerosene [Coal Oil): Sometimes used as dilutanis for cold weather operations
out Bre nat recommanded as they are not sufficiently refined products

*Fire Rosistant Fluids: OF the several different fypes, only the inveried emulson bypes may be
used without changing 1o special zeal, packing, gaskel, hose, etc | compasiticns. Their use may
malterially reduce pump hfe Experience incdicates that the use of FR fluigs can be disastrous
unless certain precautaons are lallowed DO NOT LUSE AMY FIRE RESISTANT FLUIRS DR
MON-FETROLEUM CILE WITHOUT COMSULTING OUR TECHNICAL SERVICE DEPART-
MEMT

* These sugoeshions are inlended as a guide only, QBTAIN YOUR FINAL QIL RECOR-
MEMDATIOMNS FAEOM YOLUR OIL SUPPLIER

recommended start-up
procedure for new or rebuilt
pump or motor

Bedare installirag & néw or rebalt pump or molor, bacs oM the mein relief valve until the spring
tensan on the adjusting screve |5 relewed, This will gvaid e possieality of immenate camage 1o
the replacement unit in the avent that the reliel vahse setting had been increased beyond th
racommendead Ciherenling pressurea,

Befare connecting any linés 1o Ihe pump or matar, Tl al pords with clean ol 1o provids mitial
lubrication. This is parlicularty impartant ahere e wnil is lacated abave 1re il resenair

Aller Sonn ecnng the Lires and r'I'IDI..I'Ill'g the replacement unit, opergte the pump ar motor al
aasl two minules & zern pressure at lowest possible rpm. During 1his Dreak-in pariad, 1ha wnil
shoulg run frae and nol deselop aneacessive amound o eat 1T1he und aperates properly speed
amd pressurg can then oe incraased 1o norma E"EE‘T-EI‘”FIQ SE”:il'l!;li

dpgel the mam relie? valve lols proper setting «hele the pump s ranning at masimiem aperating
angine {molar) speed for 1he vehicle

ALWAYS USE AM ACCURATE GAUGE WHEN
ADJUSTING THE RELIEF WALVE PRESSURE SETTING




recommendaeda
test procedure

S sure thera is an adegquate supply al il 1ar the pump, at least cne gallon of oal foreach gpm af
pumo capac:ty

11 one section of a tandem pump s being ested . make sure that all other sections rol being
1ested are edequetely suppliad with oil. If any of the other sections run dry, orif plugs are leftin
portE, serious and permanent damege well resuit.

The oil should be a good guality hydraulic oil raisd st 150 S50 a1 100%F, (37.8" 20 with the ail
temperature neld at 120°F (48 9°C) plus or monus 57 F {-306° CG). (Test procedunes ane de
szribed in detail in SAE handoooks; see Hydraulic Power Pump Test Procedure, SAE JT¥48c.)

The feed line musi be ol adeguate size with /o more than 5" mercury vacuum |17 kgs.-‘i;rni'-'f
adjacent 10 the pumpiniet As arobe, tha feaed line mus! provide a feed ‘Iu:uw'.-alu-:n':.- a0l B CRss
of 8 feat par second (243,84 cms/sac)

Fesding hot ol into a cold pump meay cRuse the pump to seize. Jog the pump by momeanianly
starting the driving engineg or motor 10 gradually egquslize pump and oil femperatures

Fun the pump al east two minutes at zeco pressure and moderaie speed (nol oser 1300 rpm)] . It
the pump becomas gucessively hat, shul down immediately and locate the problem scurce

Gradually increase pump pressune Lo the desired test level; this should take approximately 5
minuies

Delivery should run claose ta raled catalog performance gures which are gveragad [rom testing
severel pumps. & 5% lower reading may be usec as a rated mimimum if new or relatively naw
parts have besn used, When rebuilding with parts fram the anginal oump which may be
satisfactory for re-usa, a 107% or 15% lower reading may be wsed This depends on the parlor-
mance expecisd from the eguioment; one 3 oWwn exgenence will prove the besi gl.lldE

Wany repairmen megsure The oulpat al normal eparating spoeed and at 2o pressure, then again
at 1000 psi/ 70 bar |or the aperating pressure of 1The eguipment) and allow a volume dacreass
appraxmating thea listing Below. Thisis & suggesiad relerence anly which makes allowance far
re-usen parts

GPM (Ifmn) DELIVERY

al 1850 rpm GPM DROF OFF AT
100 psi 1000 psi70 bar | 1500 psiA 105 oar | 2000 psi 140 bar | 2500 0810975 bar
9 — 14 2103 215 1o 3, dlod SloE
(189 — 53.0} FEIoi14 95tc132 11 4 to 150 1880 227
15 — 25 2145 10 30, itod It s Sta 7
|156.B — 94 6] 9510 13.2 11,410 151 13.2 10 1.9 188 1to 265
26 — 50 304 4 o 5 4106 Blog
(98.4 — 180.3) 11.4 12131 15116188 15.1 1o 22.7 22T toadA

At tesl spesas other than 1800 rpm, gpm dilivesy will vary almost proportionately, but 1he
sama |drop-oif] figures should be used

Be sure to run the pumpin the direction for which it was designed and built. Driving pumpoin the
wrang direction wll build up pressure behind shall seal. demaaging it and necessitating
replacament

Zince it 13 rerely fzesibls to 1est motors on dynamomaeters, the practcal procedure is la est 1hem
A% pUMPpS, rurning compleie testing procedures in each giraciion

Afar CE"'TID|E|I|'II; |E'5|II-'g oroceduras pUmp s r!‘.‘ﬂl‘]:ﬂ 1ar ingtallation and immediale wuse on
equipment. Again, remamber 1hat to preven! seizure, Bot odl must nol be fed intg a cold pump
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Fhaone: I:!: 19} 853-C550

Feesimile; (218) BS3-3B37

BEAYERTON, OR 97005-5464
B7O0 =W, 108k, Sue 3178
Fhamna: (503} 643-0195
Facsimile; (S03) 641-4360

BENTON, AR 72018-D647
20138 1-30

P.Cr Baox Ga7

Fhona: (501} 794-0334
Facsimilz: (307) F32-0732

CHICAGCO, IL GOE3E-4511
£501 Wes1 65th Streat
Fhona: [T03] 294-116
Facaimils: i FOE) 458-2463

DALLAS, TX 75234-T311

2655 Villa Craek Drive, Suita 294
Fhone: (214] 241-1975
Facsaimila: 1214 241-2128

HICKSVILLE, OH 43526
T3 Mewuse Argonne
Fhrana: {419] 542-881 7
Facsimia; (414) 542-8871

KINGS MOURNTAIN, NC 2B036-0219
101 Canterbury Road

Bl Hox 219

Phona: {704) 735-8232

Facsimiba: (704} F38-2269

ORANGE, CA 92667T-5597
347 Wasl Calbns Avenuie
Prone: {714) 6334630
Facsimile: (714} 532-4126

YOUNGSTOWN, OH 34501-0239
1775 L:'-!_J.'lrl Bieanun
PO Box 2340

Prone: (216) TLE-B011 » Telex: 433-2153

“acsimile: (214] 7481148

Subsidiary comganies:

MINMEAPOLIS, MM 55428-4558
Oiloyna Division

Cizmmarcial Inlefech Corp

4301 Cruebec Avanue, Morth

Fresimile; (612) 533-0082

MINMEAPDOLIS, MK 55234
Cylinder City, Inc.

1532 93rd Lans, h.E.

F.O. Box 34320

Fhaomne: (512} TBD-2550
Facsirmle: 1612) FAD-Z56E5

PORT MELBOURHNE, VICTORIA 3207,
AUSTRALIA

Lrememarcial RHydraubes Py, Lid

265 I";_;Il::; el PO Sox 191

Fhone: 61-3-6G46-20717 = Talax: 32377
Facsimile; &1-3- B4B-3E5T

SA0 PALLO, BRAZIL

Larmmarcia’ Inlenach do Brasil Lida
Rua AMF do Brazil, 251

18125 - Mairinqus

Saa Paule, Brazil

Fhong: B5-11-428-2122

Facsimile: 5%-11-428.-.2009

GLOUCESTER GL3 4XE, ENGLAMND
Commercial Hydraulics Glowcester Lid,
Gloucestar Trac e Estale, Huos ecole
Fhona: 44-452-612-6506

Telzx: 43651 CHOLOS G

Facsimilz: 44-452-371-106

GRAMTHAR WGI1 950, EMGLARNLD
Commercial Hydraulics Kontak Lid.
Hattan Fark, Londonthaorpe Sd

Grantham, Lincanghene

Phong: 44-476-64108
Faceimie: 44-4 76-66462 Telex: 37170

LIVERPOOL LS FAW, ENGLAND
Commancial Hydraulics Liverpaol L.
Long Lare, Fazakerlay

Phone; £4-51-525-58033

Telex: BA9-561 COMLIV &

Facsimile: £4-571-533-4138

WARWICK Cvad 6TU, ENGLAND
Commercizl Hydraulics Keeleia Lid.
Tacrbrock Park Drve, Tachbrook Park
Fhone: 092683 5-000

Facsimila: GR24-888-172

FRAMCE

Commaere &l Hydrauies Astran S.ARL
EP 73

20, rua Pierra Mendas - France, Toncy
rr202 Marne LaVabee - Cadex 01
Fhone: 33-1-6462-1100

Telsw: 6O3-737 F

Facaimile: 33-1-6462-1083

HamMBURG 90, GERMANY
Commeareizl Intertech GmbH
Winsaner Strazse §3, 0-2100
Fhoneg: 49-40-783-839%
Facsimile; 43-£40-TEL.3964

LAMADELAINE, LUXEMBOURG
Commarcial Inefech 5 8

3%, rue de la Gare, L-4873
Phons: 352-503-7271

Telza BAB-3367

Facsimile: 322-501-352

STOCKHOLM, SWEDEN
Commercial Hydraulcs AB
Veddesiavagen 24, 5-175-62 JARFALLA
Fhona: 46-8-TOR-568E50
Facs mie: «8-B.705.6621

VERDMA, ITALY
Commercial Hydraulics SH
Wia dell "Agricolure 1.4
Phone: 30-45-6¥6- 7250
Telax: 84.3-351-803
Facsimile: 30:045-676-7229

Designers and Manulacturers of Fluid Power Components, Worldwide, Pressed Metal Products, North Amenca;
Filtraticn and Separation Products, Worldwide; and Pre-Engineered Buildings; Europea.



