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TOWING OR PUSH STARTING

Betore lowing the vehicle, be sure 1o iRt the rear wheels NOTE: I the transmission has 4 wheel drive, disconnect
off the groend o disconnect the doveline 1o avoid both frond and rear drivelnes, Because of 1he diagign o
damage to the ransmisson dunng 1owing, the Ppdraulic system, the enging cannot be started by

pushing or towing.
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FORWARD

This manual has been prepared to provide the customer and the
maintenance personnel with information and instructions on the mainten-
ance and repair of the DANA SPICER OFF-HIGHWAY PRODUCTS DIVISION
product.

Extreme care has been exarcised in the design, selection of materials and manu-
facturing of these units, The slight outlay in personal attention and cost required to
provide regular and proper |ubrication, inspection al staled inlervals, and such
adjustments as may be indicated will ba reimbursed many times in low cost
operation and trouble free service.

In order to become familiar with the wvarious parts of the product, its
principle of operation, trouble shooting and adjustments, it s urged that the
mechanic study the instructions in this manual carefully and use it as a referance
when performing maintenance and repair operations.

Whenever repair or replacement of component parts is required, only DANA
SPICER OFF-HIGHWAY PRODUCTS DIVISION approved parts as listed in the
applicable parts manual should be used. Use of "will-fit™ or non-approved parts
may endanger proper operation and performance of the equipment. DANA
SPICER OFF-HIGHWAY PRODUCTS DIVISION does not warrant repair or
replacement parts, nor failures resulting from the use of parts which are not
supplied by or approved by DANA SPICER OFF-HIGHWAY PRODUCTS
DIVISION. IMPORTANT: Always furnish the Distributor with the serial and
model number when ordering parts.
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NOTES




TRANSMISSION ASSEMBLY

The transmission and hydravlic torque portion of the power frain enscts an lﬁpﬂi*lni role in fransmittiing
engine power to the driving wheels. In order to properly maintain and service these units it is important
ta first understand their function and how they operate.

The fransmission and torque converter function together and cperate through a common hydravlle system.
It is necessary to consider both units in the study of their function and operation.

To supplement the text below, and for reference use therewith, the following illustrations are provided:

Baslc Design Sithouatte

Converter Assembly

Comvarter and Transmission Cese Group

Threa Spead Clutch and Gear Group

Chutch Group

Regulating Valve, Charging Pump and Filter Group
Control Valve

Axle Disconnect and Mechanical Parking Brake
Typleal Z8000 Cross Section

External Plumbing Diagram

Typical Three-Spoed Powser Flow

Cluteh and Goar Arramgament

Ring Gear Installation

Shiglded Bearing Installation

The R, HR, and MHR Model Transmissions are of three basic designs.

The R Model consists of a separale forque converier, mounted to the angine with the powershift trans-
mission remoiely mounted and connected to the forque converter with a drive shaft.

The HR Model consists of a ferque converter and powershifted transmission in one package mounted directly
to the engine.

The MHR version is a mid-mount torgue converter and fransmission sssembly connecied 1o the engine by
means of a drive shaft. (5ee Fig. A for basic design silhouvette.)

The shift conirel valve msembly may be mounted directly en the side of the converter housing or front
transmission cover, or remole mounted and connected fo the transmission by means of flaxible hoses. The
function of the control valve assembly Is to direct oil under pressure to the desired directional and speed
dutch, A provision is made on cerfain models to neutralize the transmission when the brakes are applied.
This Is accomplished through use of a brake actuated shutoff valve. The speed and direction cluich assem-
blies are mounted inside the transmission case and are connected to the output shaft of the converter elther
by dirsct gearing or drive shaft. The purpose of the spesd or directional clutches is to direct the power
flow through the gear train to provide the desired speed range and direction.

An axle disconnect is oplional and Is located on the output shaft. The drive 1o the front or rear axle can
be disconnected or connected by manual shifting.



HOW THE UNITS OPERATE

With the engine running, the converter charging pump draws cil from the transmission sump through the
removable oil suction screen and directs it through the pressure regulating valve and oil filter,

The pressure regulafing valve maintains pressure o the transmission control oover for actuating the direc-
tion and speed clutches. This requires a small portion of the total volume of oil used in the system. The
remaining volume of oil is directed through the torque converter circuit to the oil cooler and returns te
the transmission for positive lubrication. This regulater valve consists of a hardened valve spool operating
in a clesely fitted bore. The valve spool is spring loaded to hold the valve in a closed position. When a
specific pressure is achieved, the valve spool works against the spring unfil a port is exposed along the
side of the bore. This sequence of events provides the proper system pressure.

After entering the .converter housing the oil is directed through the stator support to the converter blade
cavity and exits in the passage between the lurbine shaft and converter support. The oil then flows out of
the conwverier to the il cocler. Afier leaving the cooler, the il is directed o a fitting on the transmission.
Then through a series of tubes and passages lubricates the transmission bearings and clutches. The ofl then
gravity drains fo the fransmission sump,

The hydraulic farque converter consists basically of thres elements and their related parts te mubiply engine
torque. The engine power is transmitted from the engine flywheel to the impeller element through the
impalier cover. This alement is the pump portion of the hydraulic torque converter and Is the primary com-
ponent which starts the oil flowing to the other components which results in torque multiplication. This el-
ement can be compared 1o a centrifugal pump In that It plcks up fluid at its canter and discharges at its outer
diamater.

The terque converter turbing is mounted opposite the impeller and s connected 1o the output shaft of the
torgque converier, This element receives fluid at its outer diameter and discharges at its center. Fluid direcied
by the impeller out inte the particular design of blading in the turbine and reaction member is the means
by which the hydraulic torque converter muliiplies forque.

The reaction member of the terque converter is located between and at the center or inner diameters of the
Impeiler and turbine elements. |15 funclion is 1o take the fluld which s exhausting from the Inner poriion
af the turbine and thlngﬂ itz direction to allow correct un‘lr:.r for recircelation info fhe irr||ﬂ|||:|r elbeEmant,

The torque convarter will multiply engine torque to its designed maximum multiplication ratio when the aut-
put shaft is at zero RFM. Therefore, we can say that as the output shaft is decreasing in speed the forgue
multiplication is increasing.

The shift control valve assembly consists of & valve body with selector valve spoals. A detent ball and spring
in the selacior spool provides one position for each speed range. A detent ball and spring in the direction
spool provides three positions, one each for forward, newtral and reverse.

With the engine running and the directional control lever in neuviral position, oil pressure from the regulat-
ing valve it blocked at the conirol valve, and the transmission is in neuitral. Movement of the forward and
reversa spool will direct oll, under pressure 1o sither the forward or reverse direction cuich as desired.
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When either directional cluteh is selected the opposite cluteh i@ relieved of pressure and venis back through
the direction selector spoel. The same procedure is wsed in the speed selector.

The direction or speed clutch assembly consists of a drum with internal splines and & bore to recelve a hy-
draulically actuated pision. The pisten is "ail tight” by the uvse of sesling rings. A steel disc with external
splines is inserted inte the drum and rests against the piston. Mext, a friction disc with splines at the inner
diamater is inserlad, Discs are alternated unfil the required tatal is achisved. A heavy back-up plate Is then
inserted and secured with a snap ring. & Hub with ©.D. !I-PI.th is inserted info the !pll'nus of dises with
teath an the inner diameter The discs and hub are free to increases In speed or rotale in the opposite direc-
tion as I-ung 23 MO pressure is Fmﬂlni' in that :.Fdl:iﬂq; cluteh.

Te engage the clutch, as previously stated, the control valve Is placed In the desired position. This allows
oil under pressure to flow from the control valve, through a tube, fo a chosen clutch shaft. This shaft has
a drilled passageway for oil under pressure to enter the shaft. Ol pressure sealing rings are located on the
clutch shaft. These rings direct oil under pressure to a desired clutch. Fressure of the oil forces the piston
and discs against the heavy back-up plate. The dises, with teeth on the cuter diameter, clamping against
discs weith testh an the inner diameter, enables the hub and cluich shaft o be locked together and allows
them to drive as a unit.

There are bleed balls in the clutch piston which allow quick ascape for oil when the pressure 1o the piston

is releasad.
R=28000 HE-28000 MHR-28000
FIG. A
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