DETROIT DIESEL V-71

9.1.2

QIlL PUMPS

Oil pressure to operate the forward and reverse
clutches of the Torgmatic marine gear is provided
by a positive displacement rotor-type oil pump
mounted on the rear face of the flywheel housing.

Two types and designs of oil pumps are employed
on the single and multiple engine marine gear units.

The two types of oil pumps are the Constant Flow
and MH, and are very similar in design and
operation.

The disassembly and assembly procedure for the
two types of oil pumps are covered separately as
outlined below,

OIL PUMP—CONSTANT FLOW TYPE (EATON)

The Constant Flow type oil pump shown in Fig. 17
is attached to the rear face of the flywheel housing
and driven by the blower drive shaft through two
hubs and a coupling.

The Constant Flow type pump having a constant
flow control valve incorporated with the pressure
relief valve, forms a constant flow and relief valve

assembly, (Fig. 18), This valve assembly of the
Constant Flow type pump, controls the amount of
oil pumped through the hydraulic system. By con-
troiling the oil flow, the operating pressure will
be more constant resulting in a smooth and posi-
tive reversing action. The flow control valve is
sensitive only to engine speed and operates inde-
pendently of the pressure relief valve section of
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Fig. 17 - Constant Flow Type Oil Pump and Drive Assembly

184. Gaskef--Adaptor to 198. Cover--Oil Pump
Flywheel Housing 199. Oil Seal--Cover
185. Adaptor--Oil Pump to 200. Bushing--Cover
Flywheel Housing 201. Shaft--0il Pump
193. Body--Qil Pump 202, Pin--Rotor Drive
194. Qil Seal--Pump Bedy 205. Rotor--Inner
195. Gasket-~Shaft Qil Seal 206. Rotor--Outer

196. Bushing--Oil Pump Body 207. Snap Ring=--Inner Rotor

213. Gasket--Pump Cover 230. Gasket--Pump fo
219. Hub-~Drive Coupling Adaoptor
(Pump Shaft) 240. Snap Ring--Pump Shaft
221. Coupling--Pump Drive 285. Bushing--Pump Body
224. Shaft--Blower Drive Rotor
225. Gear--Blower Drive 286. Plug--Metal Shipping
227. Coupling Assy.-- 368. Housing--Flywheel
Blower Drive 510. Relief Valve Assy.
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the assembly which controls the pressure within
the complete hydraulic system.
IMMER BUSHING QUTER

As illustrated in Figs. 17 and 19 an inner rotor
(205), locked to a shaft (201) by a drive pin (202),
revolves inside an outer rotor (206), the bore of
which is eccentiric to the shaft and the inner rotor,
Since the inner rotor has six lobes compared to
seven cavities in the outer rotor, the outer rotor
revolves inside the housing at six-sevenths of the
speed of the inner rotor.

The outer rotor (206) rotates in a replaceable bush-
ing (285) which is pressed into the pump body (193).
The shaft (201) rotates in two replaceable bushings
- one (196) in the pump body, the other (200) in the
pump Cover.

Bushing alignment is assured by two dowel pins in
the pump cover, which mate with two dowel pin
holes in the pump body. Four bolts and lock
washers secure the pump cover rigidly to the pump
body.

Two single lip oil seals (194) in the pump body and
a single lip oil seal (199) in the pump cover are
located outside the two oil pump shaft bushings to
prevent oil leaks along the shaft.

A bleed hole in the oil pump body and the cover
leads from the oil seal cavity to the intake side of
the pump to avoid a pressure build-up behind the
oil seals.

The oil pumps used on the single engine units is
a left hand rotating pump. The direction of rotation
is marked on the pump body as well as the intake
and disharge openings on the pump cover.

Operation

The intake and discharge ports in the pump cover
and the passages in the pump body are separated by
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Fig. 18 - Relief Valve and Flow Control
Valve Assembly

Fig. 19 - Phantom View of Oil Pump Porting and Rotors
Including Bleed Holes

the respective castings so that, when the pump is
operating, the two ports are sealed, one from the
other. As the inner rotor revolves, a vacuum is
formed on the intake side of the pump as the cavity
between the lobes of the inner and outer rotor in-
creases; consequently, oil is drawn into the rotor
compartment until this cavity reaches the lower
end of the port.

Oil drawn into the cavities between the inner and
outer rotors on the inlet side of the pump is forced
out under pressure at the outlet side of the pump.

A loss of hydraulic oil pressure is an indication
of worn parts within the pump or malfunction of
either the flow control valve or the pressure re-
lief valve.

Remove Oil Pump from Engine
Refer to Figs. 17 and 20 and proceed as follows:

1. Disconnect the oil pump to oil filter tube (380)
at the pump (1898),

2. Disconnect the oil strainer to oil pump tube
(332) at the pump,

3. If a tachometer drive assembly is attached to
the oil pump, disconnect the drive cable from
the drive assembly.
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185.

189.
233.

. 20 - Typical Mounting of Constant Flow Type Oil Pump

Adaptor--Oil Pump to 332. Tube--Oil Strainer to
Flywheel Housing Oil Pump

Qil Pump Assy. 368. Housing--Flywheel
Bolt--Pump to Flywheel 380. Tube--Qil Pump to
Housing Qil Filter

Remove the bolts, nuts and lock washers se-
curing the oil pump to the flywheel housing,
Then, remove the 0il pump, adaptor and gasket
from the flywheel housing and studs.

Remove the drive coupling hub (219) from the
oil pump shaft,

Disassemble Oil Pump

Refer to Figs.

17 and 23 for the location of the

various parts and disassemble the oil pump as
follows:

1,

2,

Clamp the flange of the o0il pump body ina
bench vise equipped with soft jaws.

If the oil pump is equipped with a tachometer
drive assembly, remove the tachometer drive
assembly and drive adaptor from the oil pump
as follows:

a, Remove the tachometer drive assembly from
the drive adaptor on the oil pump cover,

b. Remove the tachometer drive key from the
tachometer drive shaft.

¢. Remove the two bolts and lock washers
securing the tachometer drive adaptor to

the oil pump cover; then, remove the adap-
tor and gasket from the cover,

d. Remove the tachometer drive shaft from
the oil pump drive shaft with slide hammer
J 5901-1 and adaptor J 5801-3,

Remove the four bolts and lock washers secur-
ing the oil pump cover (198) to the oil pump
body (193). Remove the cover and cover gasket
(213) from the pump body.

Remove the oil pump shaft snap ring (240) from
the groove in the drive (serrated) end of the
oil pump shaft (201),

Remove the oil pump shaft (201) and inner rotor
ag an assembly from the oil pump body.

Slide the outer rotor (208) straight out of the
oil pump body.

Remove the oil pump inner rotor (205) from the
oil pump shaft (201) as follows:

a. Remove the snap ring (207) from the non-
splined end of the cil pump shaft next to the
inner rotor,

b, Slide the inner rotor off the oil pump shaft
and, at the same time guard against losing
the rotor drive pin imbedded in the shaft
under the inner rotor,

c. Remove the second snap ring (207) from
the oil pump shaft,

Fig. 21 - Removing Bushing and Oil Seal from
Qil Pump Body
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Fig. 22 - Removing Bushing and Oil Seal from
Qil Pump Cover

8, Remove and disassemble the oil pressure relief
valve assembly as follows:

a. Remove the oil tube adaptor cap (519), relief
valve cap (511) and gaskets (512) from the
sides of the oil pump body.

b. Remove the flow control valve spring (514)
and the relief valve assembly from the oil
pump body.

¢. Refer to Fig. 18 and remove the snap ring
that retains the flow control valve in the re-
lief. valve. Then, remove the flow control
valve and the relief valve spring and a

® copper washer, if used {from the relief
valve.

9, If inspection of the oil seals and bushings in

the oil pump body and cover, as outlined in .

Inspection, reveals only the seals need replac-
ing, place the body and cover on a work bench
with the rotor end up, and drive the oil seals
out with a suitable brass drift inserted through
the shaft opening.

NOTE: Any time the oil pump is
disassembled either for inspection or
repair, the large o0il pump shaft oil
seals (194) and seal gasket must be
replaced. It is impossible to remove
the o0il pump shaft without damaging
the lip of the oil seals when the
splines on the end of the shaft pass
through the oil seals.

10. However, if both the o0il seals and bushings
need replacing, they may be removed asfollows:

a. Place .the o0il pump body on the bed of an
arbor press with the rotor cavity end of the
pump body facing up.

b. Place the bushing removing end of tool
J 6904-1 inside the oil pump body bushing
and under the ram of the press, as shown
in Fig, 21. Then, press the bushing and oil
seals out of the oil pump body.

c. Place the oil pump cover on the bed of an
arbor press with the rotor end of the cover
facing up, and press the bushing and the oil
seal out of the cover with remover J 6904-1
as shown in Fig, 22,

11, If inspection of the rotor bushing in the oil
pump body reveals the bushing needs replacing,
clamp the oil pump body (rotor cavity facing up)
in a bench vise equipped with soft jaws. With
a small punch and hammer tap the edge of the
rotor bushing next to the split in the bushing
(Fig. 19), to loosen the bushing in the body.
Then, remove the bushing,

Inspection

Wash all of the o0il pump parts in clean fuel oil,
and dry them with compressed air,

If the lip of the oil pump cover o0il seal is rough or
charred, replace the oil seal,

NOTE: Any time the oil pump drive
shaft has been removed from the oil
pump body, the 0il seals and seal gas-
ket in the oil pump body must be
replaced with new oil seals and seal
gasket.

If the oil pump body and cover bushings are worn
excessively or scored, they must be replaced.

Clearance between the shaft and shaft bushings
should be between .0016" and .0035".

If the rotor bushings is scored or worn excessively,
it must be replaced.

Examine the oil pump shaft for wear and scoring
where the shaft contacts the bushings and oil seals.
Also examine the serrations on the end of the drive
shaft for peening and wear. If the serrations are
peened or worn excessively, or the shaft is scored
and cannot be suitably cleaned up with fine emery
paper or crocus cloth, it must be replaced,
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