
SECT10N 29 - HYDROS丁ATiC TRANSMISS10N

● lt may be necessary in some instances (Whe「e

leakage is occu「ring on sha什　seals into

gea「boxes or be= housing), tO PreSSu「ize the

「eservoi「 fo「 2 to 4 hou「S and monito「the o旧evei

in the gearboxes.

● ifthe p「io「checksdonotlocatethesource ofthe

ieak, it may be necessa「y to p「essurize each

hyd「ostatic component individua=y.

-to do this it w冊be necessa「yto discomect each

CaSedrain iine intu「n and pressu「ize using an ai「

=ne to a maximum p「essu「e of lO PSi.

NO丁E: A check vaIve can be /nsta//ed /n the case

drai両ube which maintains a 5 PSI pressure /n the

pump and motor cases. 77了is he佃S PreVent air

ingress /r)tO the system.
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SECTION 29 - HYDROSTA「lC TRANSMiSSION

6・ Ve「ify tha=he hydrostatic pumps are in good

COndition by pe「fo「ming a case d「ain test on the

PumPS. Refe「 tothe pump case drain test proce-

dure as outiined earlier.

7・ ifeithe「the rightor left hand sidewas appearing

Weak, and the pump case drain test was within

SPeCifications, a Check ofthe totaI case drain fIow

f「om the motors shouId be perfo「med.

8. Discomect the hyd「ostatic motor case d「ain

hoseatthe hydrauiic gea「 pumpat l. and capthe

fitting at the pump.

9. Connect anothe「 hose to the end of the moto「

CaSe drain hose, and 「un into a suitabIe contain-

仰OR7AN富Check the /rydrau/ic oil /eve/ and add

if required fo ensure suHlcient oil for rhe test.

10・ Start the engine and run at fu= th「OttIe (2225 -

2275 RPM).

11 ・ St「okethe cont「O=ever fo「the side being tested,

both forwa「d and reverse, and take a fIow read-

ing・ FIows in excess of5.7 1/min. (1,5 GPM) indi-

Cate eXCeSSive leakage in the moto「, This w川

aIso indicate the need fo「 either 「epai「 or 「epiace-

ment of the moto「,

NOTE: Even fhough的e 。aSe drain #ow /S for both

motors誰ow斤om the unstroked side /s r70t enOUgh fo

a解∋C=he resu/ts,

▲ cAUTION ▲
AIways stay clea「 of moving parts during testing

O「 Se「lOuS I叫ury COuld occur,
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SEC丁10N 29 - HYDROS丁A丁iC TRANSMISSION

6. Insta= a tee fitting, in the high-P「eSSu「e loop be-

ing tested, atthe pump outiet, 1"

仙hPOR7ANT? Check the Irydrau/ic oil /eve/ and add

if requr七d to ensure su仰cient oiI for the test・

The fo=owing hyd「OStatic pump reIief valves

P「OteCt the forwa「d and 「eve「Se di「ection of the

hyd「OStatic d「ive moto「 (ti「e) 「Otation.

Right pump cont「OIs the right moto「

1 - Forward

2 - Reve「Se

Left pump cont「oIs the left moto「

3 - Reve「se

4 - Forward

7. Startthe engine and 「un itat帥Ithrottie (2225 -

2275 RPM).

8. St「Oke the hyd「ostatic leve「 on the side being

tested and in the di「ection being tested, and take

a pressu「e 「eading. The p「essu「e shouId be 345

bar (5000 PSl). 1fthe pressure is notatspecifica-

tion of 345 bar (5000 PSI), rePlace the suspect

「e=ef valve,

▲ cAU丁lON ▲
AIways stay ctear of moving paれS during testing

Or Se「ious inju「y couid occu「"

NO7亡: AI/ four di「ectionaI reIief va/ves can be tested

in this manner.

if the p「essu「e is within specification, 「efe「 to the

PumP/motor case d「ain test fo「 fu「the「 testing to

iocate the p「obIem.
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SECTiON 29 - HYDROSTATIC TRANSMiSSiON

Right Hand Hydrostatic Pump, 1

6. Removethecased「ain crosstube′ 2, attheright

and Ie什pump housing outlet po「ts, 3 and 4. Cap

the open fitting at 4, On the left pump. Comect a

hose to the case d「ain fitting at 3. on the right

PumP, and run into a suitabIe container.

伽OR7nN青Check the Irydrau/ic oiI /eve/ and add

if reqL所ed !o ensure su筋cient oi/ for the rest.

7"　Sta「t the engine and 「un at fuiI th「OttIe

(2225 - 2275 RPM). 1i]ke a fIow 「eading. The

maximum flow shouid be 5,7 1/min. (1.5gaI./

min.).

8. St「oke the hydrostatic cont「o=eve「s fo「wa「d and

reve「Se and take a fiow reading in both di「ec-

tions. 1fthe fIow exceeds the 5・7 1/min" (1.5 gaI./

min.), the「e is excessive Ieakage f「om the fo「一

Wa「d and/O「 reVe「Se high p「ess甲e loops.

▲ cAU十〇〇N ▲
AIways stay clear of moving paれS during testing

Or SerlOuS l叫u「y COuid occu「・

Left Hand Hydrostatic Pump, 1

9, Removethe case drain c「OSS tube, 2, and case

d「aintube, 3. Comecta hosefromthecased「ain

PO巾On the 「ight pump at 4, tOthe open inietport

On the hyd「aulic gea「 PumP at 5" Removethetee

fitting, 6, COmeCt a hose tothe case d「ain port at

7, On the ieft pump, and run the hose into a suiト

able container.

/MPO罵7れNT? Check the Irydrau〃c oi/ /eve/ and add

if requi「ed fo ensure sumcient oi/ for the fest.

10・Start the engine and run at fu=　throttle

(2225- 2275 RPM), Take a fIow 「eading. The

maxinlum fIow shouid be 5.7 1Imin. (1.5ga上I

min,).

1 1. St「oke the hyd「ostatic cont「o=eve「s fo「wa「d and

「eve「Se and take a f10W reading in both di「ec-

tions. 1fthe flow exceeds the 5.7 i/min. (1.5 gaI./

min・), there is excessive leakage f「om the fo「-

Ward and/o「 reverse high press甲e loops.

▲ cAU十1dN ▲
AIways stay clea「 of moving parts du「ing testing

O「 SerlOuS lrUu「y COuld occu「"

1 2. 1fthefIowfromthe hydrostatic pumps is lessthan

5"7 1/min" (1.5 gai"/min.), the p「Oblem may be in

the moto「s. Refe「 to the Hyd「ostatic Moto「 Case

D「ain -「est in this section fo「 fu「the「 detaiIs.
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SECTION 29 - HYDROSTATiC TRANSMISSION

6・ Discomectthe hosetotheT「ansmission Cha「ge

P「essure switch at l, insta= a swivel nut run tee,

hose and pressu「e gauge′ and 「einsta旧he hose

to the cha「ge pressure switch.

MPORJANT? Che。k the oiI /eveI /n the Irydrau〃c o〃

reservo存and add SAE 70W-30 o〃砕requ存ed) fo

make sure there /s su筋cient oil for the rest.

7・ Sta「t the engine, run at fuli throttie (2225 - 2275

RPM). and take a p「essure reading. The pres-

Su「e ShouId be within the 17.2 - 20.7 bar (250 -

30O PSl) a=owable 「ange.

8○　○perate the hyd「ostatic cont「o=evers in fo「wa「d

and 「eve「Se untiI the system bypasses and take

a pressure reading・ Retu「n the cont「oIs to neu-

traI・ The p「essure shouid 「emain within the 「ange

Of17.2-2Q.7 bar(250- 300PSl).

▲ cAUTiON ▲
AIways stay clear of moving paれS during testing

Or Ser,OuS l叩ury COuld occur,

9・ lf the cha「ge p「essu「e is within the specified

「ange, but the EIC waming light is on indicating

Iow cha「ge pressu「e, rePlace the T「ansmission

Charge P「essure sending unit, 1 ・

10. 1fcha「ge p「essure is low, 「efe「to the Hyd「ostatic

Pump section for disassembIy inst「uctions and

Check the fo=owing‥

a・ Charge p「essu「e reiiefvaIve damage‥

1・ B「Oken sp「ing

2. Damaged poppetseat

3. Dirt or deb「is unde「 POPPet Seat

b・ Remove cha「ge pump assembly and check:

1・ Gerotor ring wear, both imer and oute「

2. D「ive keyfaiiu「e

「〇 ・ Lowcha「ge p「essu「e couid aIso be a resuItofex-

CeSS CaSe d「ain fiow f「om the hydrostatic pumpsI

moto「S. This is a 「esult ofwo「n o「 damaged inte「-

nal components. Refer to the test procedu「es

Ou硝ned in this section to determine the case

d「ain fIow. 1fcase drain fiow is the probiem, 「efer

to the Hyd「OStatic Pump/Moto「 Section fo「 se「-

Vice inst「uctions,
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SECTION 29 - HYDROS丁A丁IC TRANSMISS10N

Hydrostatic Pump and Moto「 Case D「ain F10W

(LS180 and LS190 Two-Speed Shown)

NO丁どこ　LS780　Mode/s with　丑xed displacemer)t

motors operate the same, Withou=he fwo-Speed
SeIector va/Ve and sh椎eylinder’

During ope「ation of the hyd「OStatic pumps and mo-

tors′ O旧rom the high-P「eSSure Circuits used for lu-

b「ication d「ains into the pump and moto「 housings.

The lub「ication oil w冊冊he housings app「OXimately

half fu=. This oiI then becomes cooling oil and wi=

「4

drain f「Om the pump and motor housings (CaSeS)

th「Ough the case d「ain lines.

Onthe hyd「ostatic pumps, thecased「ain line, 1 , COn-

nectstherightand Ieftpumps 2 and 3. Line 4tees into

the case d「ain po「t′ 5, a=he rear ofthe 「ighトhand hy-

d「ostatic moto「, 6. The hot錘姿塵五箇虹Di龍ST政UFrm

th「Ough the 「eturn line, 7・

丁ube, 8, from the frontcase d「ain port on the left hand

hyd「ostatic motor, 9, teeS into the case d「ain port at

the hydrauiic 「ese「VOI「"

→ C。王。古訓高貧十ヽ。当五㌦しキト)き晒†轟⊂÷撃た恥辱冊
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SECTION 29 - HYDROSTATIC TRANSMiSSiON

「2

丁he left hand hyd「OStatic pump, 4, SuPPlies high-

P「eSSu「e OiI th「ough high-P「eSSu「e iines, 5, tO the left

hand hyd「ostatic moto「, 6, When the left forward/re-

VerSe COnt「O=eve「 is stroked in either direction.

The hydrostatic system is protected by fou「 high-

PreSSu「e 「eiiefvalves, tWO in each pump, Onefor fo「-

Ward and one for reverse・ A旧our high-PreSSu「e 「elief

Valves are the same and a「e factory set at 345 bar

(5000 PSI)・ Do not t「y changing the p「essu「e setting

Ofthese 「eliefvaives. 1fdu「ing testing the reliefvaIves

a「e found to be inco「「ectly set, 「ePiace the compiete

Valve ca面dge"

29“16

HYDROSI甘「iC SYSTEM OIL FLOW

Hydrostatic Pumps and Motors High-P「essu「e

F○○w

丁he hyd「OStatic pumps a「e driven by the engine

through a spur gear configuration in the t「ansmission

gea「box.

The right hand hyd「OStatic pump, 1, SuPPiies high-

PreSSure Oil through high-PreSSu「e Iines, 2, tO the

right hand hydrostatic moto「, 3, When the right for-

Wardlreve「se cont「o=eve「 is st「oked in eithe「 direc-

tion.



SECTiON 29 - HYDROSTATIC TRANSMISSiON

Before performing any hyd「aulic tests′ OPe「ate the

Skid stee「 to getthe hyd「aulic oiI to operating tempe「-

atu「e (app「OXimateiy 55。 C [100O F] above the ambi-

ent tempe「ature).

For access to the hyd「ostatic system′ remOVe any aト

tachment f「om the skid steer attaching face plate and

SuPPOrt the boom on the boom lock pins.

「-　Raise the boom. extend the boom 10Ck pins. 1,

and 「estthe boom on the boom lock pins.

▲ cAUTION ▲
Never work under a raised boom unless it is

prope「ly supported by the boom lock pins.

Never wo「k under a raised boom with an attach。

ment" AIways remove the attachment from the

Skid stee「.

2. Stop the engine′ tum the key to the 「un position

and operate the boom and bucket pedaIs to re-

Iieve pressu「e in the boom and bucket ci「cuits.

3. Putthe Service/Run switch, 1, in the“SERViCE’’

POSition.

4"　Secureiy block the skid steer with a= fourwheels

O什the ground, Refe「 to Section OO for more de-

ta=ed info「mation on p「ope「iy supporting the skid

Stee「.

▲ cAUT音ON ▲
Failure to secureiy suppor[ the skid steer could

resuIt in movement ofthe skid steer causing se「i“

OuS l町ury Or damage to the equipmenし
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SECTiON 29 - HYDROS丁A丁IC TRANSMiSS10N

LS190 - Nonaqjustab!e steering links

丁he stee「ing Iinks, 1, On LS190 skid stee「S have onIy

two pivot hoies, 2, and the iink camot be aqjusted.

Refe「 to the LS19O Ope「ator’s Manual fo「 P「OPer

transmission speed aqustment.

〃囲POR7ANJ? DO NOT EXCEED the 67 RP勅/OW

range, Or 706 RP間hゆh range, tO PreVen博ansmis-

Sion overspeed and transmission damage・
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SECT10N 29 - HYDROS丁ATIC TRANSMISSION

LOW POWER THROUGH THE ENGINEI
TRANSMISS看ON SYSTEM

Pe「Ceived low power has been noted叫Certain

heavy powe「 demand applications. Possible causes

inciude:

.　Machine ove「Ioaded - The bucketo「attachment

is too iarge for the material being handIed.

●　Engineconce「ns.

●　The operator is not properIytrained and is ove「-

Steering the servo-COntrOlled t「ansmissions,

1. Match the cor「ectattachmentfo「the materiai be-

ing handIed. Use the bucket cha巾and mate「ial

density cha「t found in the attachment section of

the ope「ato「’s manual" lt may be necessa「y to

Weigh a bucket of materia=o determine the
Weight being handled.

2'　EngineConce「ns:

a・ CheckfueI quaiityand g「adeand 「eplacefuel

if necessa「y.

b. Checkfo「 piugged fueI冊e「s and d「ain wate「

t「aP・

C. Checkenginetiming・

d. The irtjection pump calibration has not been

found out of range on any compIaint ma-

Chines. Howeve「, it couId sti= be a facto「.

in most cases, engine pe「fo「mance has been

found acceptable, With the exception of bad fueI

O「 Plugged fueI冊ers,

3"　Machine ope「ation has been the most significant

COnt「ibuting facto「. Ope「ato「s tend to ove「-Steer

the se「VO-COnt「O=ed transmission in heavy pow-

e「 demand situations, reSuIting in the engine lug-

ging down o「 stopping.

Ope「ato「S muSt be inst「ucted to reduce the wheei

SPeed (g「Ound speed) by positioning the stee「ing

ievers cioser to the neut「aI position in heavy digging,

backing out of steep inc=nes, 0「 tu「ning on pave-

ment-tyPe Su「faces with heavy 10ads.
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SEC丁iON 29 - HYDROSTA-「lC TRANSMISSiON

Op, 29 10001

TROUBLESHOOTiNG

When perfo「ming tests on the hydrostatic system,

use the proper test procedures and test equipment,

Before testing. Iowe「 the attachment to the g「ound or

「emove attachment f「om the skid stee「.

iftesting is to be perfo「med with a 「aised boom, make

Su「e the boom is 「aised above and resting on the

boom lock pins. attachment 「emoved.

Befo「e opening the hydrauiic system, Clean the a「ea

tho「oughly to prevent contaminating the system.

Before opening the hydrauIic system, reIieve alI p「es-

Su「e f「om the system・

Before testing the hyd「auiic system, Check the hy-

d「aulic o旧eve上

Befo「e testing the hyd「a山C SyStem, the o= must be

at no「maI ope「ating temperatu「e.

1ftesting 「equi「es the skid stee「to be 「aised, uSe ade-

quate biocking and/or」ack stands to securely sup-

PO「t the skid stee「.

▲ cAUTiON ▲
When connecting test equipment to the hyd「o"

Static system, 「elieve the pressure in the system-

Stop the engine, With the seat beit fastened, tu「n

the ignition switch to the l‘on’’position and oper"

ate ali hyd「auIic contro看vaIve ci「cuits to reiieve

PreSSure. Turn the ignition switch to the “off’’

position置

29"8

▲ wARNiNG ▲
Gauges, gauge fittings, and hoses must have op"

erating p「essure ratings of at ieast 25 pe「Cent

higher than the highest p「essu「es of the system.

Never aqjust or replace the reiief valves to get

highe「 p「essures than those specified by the

equipment manufacturer,

Fluid under pressure can have sufficient force to

Penet「ate the skin, CauSing serious pe「sonai in-

jury" AIways protect the skin and eyes f「om es-

CaPing fluid unde「 PreSSure.

Befo「e disconnecting lines or fittings, be sure to

tu「n offthe skid steer engine and reiieve all p「es-

Su「e" Before applying pressure to the system, be

Su「e a○○ connections are tight and that lines,

Pipes, and hoses a「e not damaged.

tf i巾u「ed by escaping fluid, Obtain medicaI assis"

tance at once. Se「ious infection o「 reaction can

deveiop if medicai t「eatment is not administe「ed

immed iately,

Remove any attachment f「om the mounting plate

before looseれing o「 disconnecting any hydraulic

l[nes,

▲ cAu丁看ON ▲
Use adequate bIocking andIo「jack stands to en-

Sure tha=he skid steer is safely supported w軸

a11 four wheels o什the ground,



SECTION 29 - HYDROS‾「A丁iC TRANSMISSION

SPECIFICAT書ONS

HYDROS-1甘「lC PUMPS

丁ype・.…‥‥ Va「iable Displacement Piston Pump

DispIacement ‥　　　　　　　　　　　　　　　　　　　　　　　‥ 82,3 1/min, (2「,47 GPM) @ 2000 RPM

P「essu「e ReIief Setting ‥

Minimum Pump E冊ciency ,

Maximum Pump Case D「ain　…

Maximum Pump Case P「essu「e. ‥

HYDROSTATiC MO丁ORS

LS18O, Single“Speed T「ansmission . ‥

Displacement.

LS18O and LS19O, Two"Speed T「ansmission

Dispiacement ‥ 〇 ・

Minimum Moto「 E冊Ciency .

MaximumMoto「Case P「essu「e . ‥ ‥ ‥. ‥ ‥

CHARGE PRESSURE SYSTEM

Cha「ge Pump ReliefVaIve Setting　‥ ‥ ‥ ‥ ‥

ReiiefValve ‾rorque Specifications . " … ‥ '.

OIL REQUIREMENTS

345bar(5000PSI)

…‥80%

5.7 1/min. (1.5 GPM) pe「 PumP

. 1.7ba「(25PSl)

・ … … … ‥ Fixed Dispiacement Piston Type

. 40.6cc (2,48 cubic in.)

‥ Va「iabIe Displacement Piston Type

.. 21.0-40,6cc (「.28-2.48cubicin.)

‥80%

. ‥ 3"8 L(1 GPM) pe「moto「

17.2 - 20.7 bar(25O-300PSi)

‥ 37-4「 N.m(27・30ft.1bs.)

丁ype and Specifications.　　　　　　　　　　　　　　　　　　　　　‥ API Se「vice SH/CG-4 10W-30

TORQUE SPECiFICATIONS

PUMPS

ReiiefVaIvesCaps　……… "

Backplate and Cha「ge Pump Adaptor .

Servo Cont「Oi AssembIy ‥.

Gear Pump to BackpIate..

Pump Mountto Engine Gea「box " ‥ ‥ ‥ ‥

MOTORS

Backpiate (Fixed Dispiacement) " ‥ ‥ " ‥ ‥ …

Backplate (Va「iabIe DispIacement). ,. … ….

Gea「box Attaching Bolts.

29-6

136 N.m (100ft. 1bs.)

‥ 37 N.m (27ft. 1bs.)

. 4.5 N・m(40in, lbs,)

. 37N.m(27ft.ibs.)

‥ 61 N・m(45乱Ibs,)

‥ 20N.m (15ft. 1bs,)

‥ 37N'm(27什.Ibs,)

.. 61 N.m(45ft.1bs.)
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SECTiON 29 - HYDROS丁ATiC TRANSMISSION

Op" 29 100

GENERAL音NFORMA丁ION

The hyd「ostatic system p「ovides a means to t「ansfe「

POWe「 f「om the engine to the finai drives and wheeIs.

It p「OVides an infinite number of operator speed

Seiections for both forward and reverse directionsi

The hyd「OStatic system aIso fu「nishes a means to

Stee「 the 10ader.

Each of the two hyd「ostatic pumps receive powe「

f「om the engine th「Ough a spu「 gea「 d「ive configu「a-

tion located in the engine to t「ansmission gea「box.

The pumps conve「t 「ota「y power, developed by the

engine, tO Va「iabie p「essu「eIfIow fIuid powe「. FIuid

POWer is then t「ansfer「ed to the hydrostatic moto「S

Whe「e it is t「ansfe「red back to 「ota「y motion. The

rotary motion from the hydrostatic moto「s is trans-

fe「「ed to the finaI drive gea「boxes, aXIes, and fina=y

to the wheeis.

Hyd「ostatic pump fIow and fiuid di「ection is ope「ato「-

COnt「O=ed by levers. Both ieft and 「ight side pump

and moto「 configu「ations a「e ope「ated independent-

1y of each othe「 and powe「 each side sepa「ateiy.

OPERATiON

丁he hyd「ostatic system is a cIosed loop,帥d power

SyStem that provides a smooth t「ansition of powe「

from the engine to the wheels. The hydrostatic sys-

tem is madeupoftwo piston pumps, 1 and two piston

moto「S, 2. Hyd「OStatic charge pressu「e is supplied to

the pumps by a ge「otor cha「ge pump, Which is aト

tached to the 「ight hand hyd「ostatic pump. This p「o-

Vides 「epienishing o旧O「the oii that is Iost dueto leak-

age for lubrication and coo=ng purposes.

Stee「ing is cont「o=ed by two hand ieve「S Iocated in

the ope「ato「’s cab. These hand ieve「S COnt「Oi the fo「-

Wa「d and reverse di「ection and the amount of oil fIow

fo「 speed ofthe skid steer. The variabie o= fIow from

the pumps is a 「esultofthe「Otation ofthe pump cam-

Plates within the individuai pumps. The furthe「 the

COnt「O=evers a「e pushed f「om neut「al, the g「eate「

the campIate angIe・ More o旧S then pumped to the

moto「S, 「eSuIting in an inc「ease in wheei speed. The

g「eatest wheel torque is when the contro=eve「s a「e

CIoses=o neutra上When ope「ating the skid steer,

mo「e powe「 (to「que). is ava=abie by dest「oking the

COntrO=eve「s, thus inc「easing the skid stee「 e冊cien-

Cy・
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