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assembly has a selector valve and housing with its
allied functional parts; whereas, the control valve for
Twins and Quads has a master selector valve to
control all engines of the power unit simultaneously,
and a separate shut-off valve for each engine.

Being familiar with the operation of the control valve
for Twins and Quads, the operation of a like unit for
the single engine is readily apparent. Therefore, the
operation for the former only is discussed herein.

For the sake of simplicity, this discussion will be con-
fined to what transpires inside of the control valve for
application of the forward or the reverse drive clutches
and when in neutral for one engine only, the events
being the same on the other engines.

ForwardDrive—Control Valve —Bearing inmind
that tube "A'' admits oil to operate the forward drive
clutch, tube "C' admits oil to operate the reverse
drive clutch, and tube "B" is always open for lubrica-
tion; then, with cut-off valve (162) in operating posi-

tion (control lever (180) straight up) and selector
valve (156) set for forward drive, as shown in Fig. 17,
oil under pump pressure is admitted to the control
valve at opening "'E’/, then to a recess "'F"’ in housing
(155) registering with a recess "G in the selector,
thence inside the hollow selector. A cross bore in the
selector valve (156) and one in the cut-off valve (162)
registers with a passage in the housing to admit oil
under pressure out through tube “A'’ and to the for-
ward drive clutch.

When the selector valve is set for forward clutch
operation, tube "'B" is open to lubricate the gear box,
and tube '"'C'" —{or reverse drive clutch—bleeds back
through the cut-off valve, through airecess in the
selector valve and openings in the valve housing, and
then empties into the reverse gear.

Neutral—Control Valve —When the selector valve
is set for neutral position, as shown in Fig. 18, tube
"B" feeds oil under pressure to the reverse gear for
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Fig. 17 —Position of Selector and Shut-Off; Also Oil Flow Through Twin or Quad Control Valve for Forward Drive

155. Housing—Hydraulic Control Valve. 162. Shut-Off —Control Valve. 180. Lever—Shut-Off.
156. Selector—Control Valve. . 177. Lever—Selector Control Valve.
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Fig. 18 —Position of Selector and Shut-Off; Also Oil Flow Through Twin or Quad Control Valve in Neutral

155. Housing—Hydraulic Control Valve.

162.  Shut-Off —Control Valve (RH.). 180. Lever—Shut-Off.

156. Selector—Control Valve. 177. Lever—Selector Control Valve.

lubrication purposes and tubes "A" and "“C' feed
back into the reverse gear.

Reverse Drive—Control Valve —For reverse
drive, oil is admitted to the selector valve in the same
manner as for forward drive. Then, when the selector
valve is moved to the reverse position, as shown in
Fig. 19, oil under pump pressure flows through the
selector valve and through passages in the housing
and cut-off valve and out tube "C" to the reverse
clutch.

When the valves are set for reverse position, tube
“B" is still lubricating and tube A", for the forward
drive clutch, bleeds back through the cut-off valve,
through a slot in the selector valve, through vertical
and horizontal passages in the housing and then
empties into the reverse gear.

Operation—0il Supply from Sump Through
Pump and Control Valve and Return to Sump

Fig. 20 represents the oil flow to the control valve and

the scavenging of the reverse gear by the flywheel for
the direct drive Hydraulic Reverse Gear.

When the Direct Drive Hydraulic unit is attached to
the engine, oil for operating the reverse gear clutches
is supplied from the engine oil pan. Oil is drawn by
the pump (225) from inside a screen (22) through a
pipe (221) leading into the engine cylinder block. A
second pipe (222) connects the oil passage in the
cylinder block and the oil pump intake. Still another
pipe (223) connects the oil pump outlet with the con-
trol valve (227) mounted on the reverse gear housing
(57). Bleed back from the control valve of those
passages not carrying oil under pump pressure, re-
turns to the sump at the bottom of the flywheel hous-
ing (1).

Oil that accumulates in the sump is picked up by the
flywheel (2) and thrown out a scoop (152) mounted on
the reverse gear housing over the flywheel. From the
scoop the oil is forced through a pipe (224) and back
into the engine oil pan.
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The oil supply for the Hydraulic Reverse and Re-
duction Gear is at the bottom of the reduction gear
housing. Pump (225) draws the oil from this supply to
operate the hydraulic clutches. (See Fig. 21.)

Oil is drawn from the sump through pipe (226) inside
the reverse gear housing, then through pipe (228)
outside the housing to the pump intake. A pipe (223)
connects the pump outlet with the control valve (227).
Bleed back from the control valve spills into the re-
verse gear and returns to the sump.

On the Twin and Quad Hydraulic Reverse Gear
applications, the hydraulic unit is sandwiched be-
tween the engine and a gear reduction unit which is
bolted to the hydraulic reverse gear housing. Oil flow
from the sump and back to sump for this hook-up is
illustrated in Fig. 22.

Oil is drawn from the sump in the reduction gear
through pipe (231) which connects to the intake of the
oil pump (225). A second oil pipe (223) is connected

between the pump outlet and the control valve (227)
mounted on the top of the reduction gear housing
(232). Surplus oil not used for clutch operation and
pressure lubrication, spills back into the reverse gear.
A trough at the bottom of the flywheel and reverse
gear housings connects with a duct between the re-
verse gear and reduction gear housings through
which the oil flows back into the sump in the reduc-
tion gear.

LUBRICATION —Lubrication of the Hydraulic Re-
verse and Reduction Gears is partly by pressure and
partly by splash. The central oil passage "'B", Figs. 13,
14, and 15 is open to oil pump pressure whenever the
engine is running, and, when the reverse clutch is
engaged, an oil hole in passage ""C'’ sprays oil, under
pressure, on the reverse planet. The reduction gear
housing of the Hydraulic Reverse and Reduction Gear
has an oil sump at the bottom of the housing fitted
with an oil bayonet gauge to indicate the oil level.
The 0il Bayonet on These Units Must Always
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Fig. 19—Position of Selector and Shut-Off; Also Oil Flow Through Twin or Quad Control Valve for Reverse Drive

155. Housing—Hydraulic Control Valve. 162
156. Selector—Control Valve. 177.

Shut-Off — Control Valve. 180.
Lever —Selector Control Valve.

Lever—Shut-Off.







