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[57] ABSTRACT

A fluid pumping arrangement including a fluid pump
including a suction port, and a fluid pumping device
comprising a pump housing defining a recess, and a
moveable wall which is located in the recess and which
cooperates with the recess to define a variable volume
pumping chamber. The pumping device also includes a
fluid inlet communicable with the fluid pumping cham-
ber and adapted to communicate with a source of fluid,
a fluid outlet communicable with the fluid pumping
chamber and communicating with the suction port, and
an arrangement for effecting reciprocating movement
of the moveable wall in response to alternate communi-
cation of the fluid pumping chamber with the fluid
outlet and with the fluid inlet.

32 Claims, 3 Drawing Figures
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RELATED APPLICATIONS

This application is a continuation-in-part of DuBois
application filed Oct. 7, 1983 as Ser. No. 540,045.

Attention is directed to the following :
applications: Walsworth application Ser. No. 314,224,
filed Oct. 23, 1981; Walsworth application Ser. No.
324,145, filed Nov. 23, 1981; Walsworth application
Ser. No. 309,558, filed Oct. 8, 1981; Walsworth applica-
tion Ser. No. 410,497, filed Aug. 23, 1982; Borst et al
application Ser. No. 464,197, filed Feb. 7, 1983; and

BACKGROUND OF THE INVENTION

This invention relates to fluid
adapted to be driven by a fluid pump,
ularly, to fluid pumping arrangements

pumping devices
and, more partic-

for marine pro-

mann, et al. U.S. Pat. No. 3,765,802, issued Oct. 16,
1973, and Sweet et al. U.S. Pat. No. 2,951,745, issued
Sept. 6, 1960.

SUMMARY OF THE INVENTION

This invention provides a fluid pumping arrangement
including a fluid pump including a suction port, and a
fluid pumping device comprising a pump housing defin-
ing a recess, and a moveable wall which is located in the
recess and which coopenmwiththerecmtodcﬁnea
variable volume pumping chamber. The pumping de-
vice also includes a fluid inlet communicabie with the
fluid pumping chamber and adapted to communicate
with a source of fluid, a fluid outlet communicable with
the fluid pumping chamber and communicating with
the suction port, and means for effecting reciprocating
movement of the moveable wall in response to alternate
communication of the fluid pumping chamber wih the
fluid outlet and with the fluid inlet, whereby, when the
fluid pumping chamber is in communication with the
fluid inlet, the moveable wall is displaced in one direc-
tiontomlthepumPingchnmberwithﬂuid.and
when the fluid pumping chamber is in com-
munication with the fluid outlet, the moveable wall is
displaced in the opposite direction to empty fluid from
the pumping chamber.

In one embodiment, the reciprocative moving means
comprises biasing means for moving the moveable wall
' irecti means for selectively control-
ling communication of the flud pumping chamber with
the fluid outlet and with the fluid inlet. The fluid pump-
ing device also includes means responsive to movement
of the moveable wall for pumping a second fluid.

In one embodiment, the fluid pumping arrangement
further includes means for continuing the supply of
fluid to the suction port when the fluid outlet is not in
communication with the fluid pumping chamber.
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This invention also provides a fluid pumping device
comprising a pump housing defining a recess including
therein a moveable wall which cooperates with the
recess to define a variable volume fluid metering cham-
ber. The device also includes biasing means for moving
the moveable wall in one direction, a fluid outlet com-
municable with the fluid metering chamber and adapted
to communicate with a suction port of a fluid pump 80
that suction present at the suction port communicates
with the fluid metering chamber and moves the move-
able wall in the opposite direction against the action of
the biasing means when the fluid chamber is in commu-
nication with the fluid outlet. The device also includes
a fluid inlet communicable with the fluid metering
chamber and adapted to communicate with a source of
fluid, and means for selectively controlling communica-
tion of the fluid chamber with the fluid inlet and the
fluid outiet.

The fluid pumping device also includes a bore which
is in the pump housing and which extends perpendicu-
larly from the moveable wall and which partially de-
fines a variable volume fluid pumping chamber, and a
piston which is received in the bore and which includes
a first end and a second end. The first end is attached to
the moveable wall and the second end cooperates with
the bore to form the variable volume fluid pumping
chamber. The device also includes a second fluid inlet in
communication with the fluid pumping chamber and
adapted to communicate with a second source of fluid,
and check valve means in the second fluid inlet for
permitting fluid flow into and preventing fluid flow
from the fluid pumping chamber. The device also in-
cludes a second fluid outlet in communication with the
fluid pumping chamber and adapted to communicate
with the suction port, and check valve means in the
second fluid outlet for permitting fluid flow from and
preventing fluid flow into the fluid pumping chamber.

In one embodiment, the fluid pumping device is in-
cluded in a marine propulsion device, and the source of
fluid is a source of fuel, and the second source of fluid 1s
a source of oil.

One of the principal features of this invention 18 the
provision of a fluid pumping device, for a fluid such as
oil, which can be located adjacent an oil source so that
the length of the oil line between the device and the
source of oil is small and little or no priming of the ol
line is required.

Another of the principal features of this invention is
the provision of such a device which can pump oil and
apportion fuel and oil for a two cycle internal combus-
tion engine when used in an application such as a marine

invention.

F1G. 2 is a cross-sectional
device which embodies various of the features
invention.

view of a fluid pumping
of the
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invention in detail, it is to be understood that the inven- 5 fuel inlet 126 In the housing 74 and in communication
tion is not limited in jts application to the details of with the fuel source by conduit 66, means 130 for selec-
construction and the arrangement of the components tively controlling communication of the fuel chamber
set forth in the followiqg description or illustrated in the 86 with the fyel outlet 122 and the fue inlet 126, and
drawings. The invention 18 capable of other embodi- means for moving the moveable wall 82 in the Opposite

ments and of being practiced or carnied out in various [0 direction when the fye chamber 86 is in communication

and ;:ermiunlogy employed herein is for the purposes of When the suction p;m 73 is in communication with
description and shouid not be regarded as limiting. the fuel chamber 86, suction causes Pressure differential
across the moveable wal] 82 which in turn cayses the

DESCRIPTION OF PREFERRED .
EMBODIMENTS I3 volume of fuel chamber 86 to reduce, thereby resulting

in the removal of fyal from the fuel metering chamber

fluid or fuel pump 52. More particularly, as ll]ustrnted m 20 fuel il?let 126 provides means for allowing fuel at atmo-

vehicle 18, but the device and fluid pump can also be able wall 82, thereby permitting reverge movement of
used in other applications where fluid pumping is de-  the moveable wall §2.

The moveable wall 82 comprises a flexible membrane Sageways 178 and 190, respectively, are in communica-
94 peripherally connected to the pump housing 74 and tion with the first end 202 of the valve chamber 174, and
a pair of plates secured on Opposite sides of the flexible the first and second fuel passageways 182 and 194, re-
membrane 94 to form a piston portion 98 centrally lo- 60 Spectively, are in communication with the second end
cated in the moveable wal] 82. 204 of the valve chamber 174.

The fuei metering portion 71 communicates with the The shuttle valve 198 s moveable between a first
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result, in the first position, the first suction passageway
178 is in communication with the second suction pas-
sageway 190, and the first fuel passageway 182 is not in
commuhnication with the second fuel passageway 194.

In the second position, the second end 204 of the
valve chamber 174 is open and the first end 202 of the
valve chamber 174 is sealed by the shuttle valve 198. As
a result, in this second position, the first fuel passageway
182 is in communication with the second fuel passage-
way 194, and the first suction passageway 178 is not in
communication with the second suction passageway
194.

The selective controlling means 130 also includes
means for connecting the shuttle valve 198 to the move-
able wall 82 and for permitting lost motion between the
shuttle valve 198 and the moveable wall 82. This lost
motion means insures the shuttle valve 198 does not
move from the first position to the second position until
the moveable wall 82 is fully displaced in one direction.
Likewise, the lost motion means insures the shuttle
valve 198 moves back in the other direction, from the
second position to the first position, only when the
moveable wall 82 is fully displaced in the opposite di-
rection.

The connecting and lost motion means comprises a
rod 210 with an end which is attached, by suitable
means, to the piston portion 98 of the moveable wall 82.
The rod 210 extends through a bore 212 in the housing
74 to the shuttle valve 198, and a seal 213 is provided to
prevent the passage of fluid around the rod 210 through
the bore 212.

The other end 214 of the rod 210 is slidably received
and secured in a recess 218 in the shuttle valve 198.
More particularly, the rod 210 extends through an
opening 222 into the recess 218 in the shuttle valve 198,
and the end 214 of the rod 210 is received in the recess
218 and is larger than the opening 222 through which
the rod 210 extends. The end 214 of the rod 210 is also
spaced apart from the ends of the recess 218 so lost
motion is provided between the shuttle vailve 198 and
the rod 210.

In order to prevent the shuttle valve 198 from being
located centrally between the first and second positions,
the selective controlling means 130 also includes detent
means 226 for alternately biasing the shuttle valve 198
towards the first position and the second position.

As illustrated in FIG. 2, one embodiment of such
detent means 226 comprises a raised portion 238 incor-
porated into the side of the shuttle valve 198 between
the ends thereof, and a rounded member 242 adjacent
the raised portion 238 and received in a bore 246 in the
side of the valve housing 170.

The raised portion 238 of the shuttle valve 198 in-
cludes two inclined surfaces 250 and 252, which come
together to form a peak on the side of the shuttle valve
198. Means in the form of a spring 254 located in the
bore 246 is provided for biasing the rounded member
242 towards the raised portion 238 of the shuttle valve
198, so that the rounded member 242 acts on the in-
clined surfaces 250 and 252 of the raised portion 238,
urging the shuttle valve 198 in either one direction or
the other, depending on which side of the raised portion
238 the rounded member 242 is on. In this manner, the
shuttle valve 198 is urged to remain in either the first or
second position until moved by the rod 210 attached to
the moveable wall 82.

As illustrated in FIG. 3, another embodiment of the
detent means 226 comprises springs 230 and 234 in the
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6
shuttle valve 198. The end 214 is again spaced from the

ends of the recess 218, and one spring 230 extends be-
tween the end 214 of the rod 210 and one end of the
shuttle valve 198, while the other spring 234 is concen-
tric with the rod 210 and disposed between the end 214
of the rod 210 and the other end of the shuttle valve 198.

When the shuttie valve 198 is in either the first or
second position, one of the springs 230 and 234 is com-
pressed, while the other spring is relaxed. As the end
214 of the rod 210 starts to move from one end of the
recess 218 to the other, the compressed spring begins to
relax and the other spring eventually begins to com-
press forcing the shuttle valve 198 to the other position.
Some movement of the end 214 of the rod 210 is re-
quired before the compressed spring becomes fully
relaxed, so the shuttle valve 198 is urged to remain in its
current position by the still compressed spring despite
the initial movement of the end 214 of the rod 210.

The spring 154 also assists in biasing the shuttle valve
198 toward the first position.

As illustrated in FIG. 2, the oil pumping portion 72
includes the housing 74 and means for pumping oil in
response to movement of the moveable wall 82. The oil
pumping means comprises a variable volume o1l pump-
ing chamber 262 formed by a closed bore 266 extending
from the fuel chamber 86 and perpendicularly from the
moveable wall 82, and by the end 270 of a piston 274
received in the bore 266. The other end of the piston 274
is attached by suitable means to the piston portion 98 of
the moveable wall §2. The volume of the oil pumping
chamber 262 therefore varies with the movement of the
moveable wall 82.

In this embodiment, in order to provide for the de-
sired oil to fuel ratio, the oil pumping chamber 262 is
approximately one-fiftieth the size of the fuel chamber
86. A seal 278 is also provided around the plunger 274
to prevent the oil chamber 262 from communicating
with the fuel chamber 86.

The oil pumping means also includes an inlet 280
including a one-way valve for introducing oil into the
oil chamber 262 and for preventing oil from exiting the
oil chamber 262, and an outlet 284 including a one-way
valve 286 for permitting 0il flow from the oil chamber
262 and for preventing oil flow into the oil chamber
262.

The oil chamber inlet 280 is connected by conduit 70
to the source of oil, and the outlet 284 from the oil
pumping chamber 262 is in communication through a
line 288 in the fuel line 64 to the fuel pump 32. The
one-way valve 286 is spring biased so as to prevent
suction present at a suction port 73 from removing oil
from the oil pumping chamber 262. Although, in this
embodiment, the line 288 is connected to the portion of
the housing 74 forming the fluid outlet 122, the line 288
can be connected to the conduit 64 or the suction port
73 in other embodiments.

The device 10 further includes supply continuation
and manual priming means 290 in communication with
the conduit 64 for priming the fuel pump 52 and for
continuing to supply fuel and oil to the fuel pump 52
while the device 10 is taking in fuel and oil from the
respective sources. More particularly, the manual pnm-
ing and supply continuation means 290 comprises a
housing 292 defining a recess 294, which recess 294
includes therein a moveable wall 296. Although form-
ing a separate housing 292 in this embodiment, the hous-
ing 292 can be integral with housing 74 in other embodi-
ments. The moveable wall 296 cooperates with the
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moveable wall 296 comprises a flexible membrane 304
peripherally connected to the housing 292, and a piston
portion 306 centrally located in the moveabie wall 296.

A member 308 is connected to the piston portion 306
and extends through the air chamber 300 and outside of
the housing 292 through an opening 310 therein. The

member 308 is adapted to be moved by an operator for 10

purposes of moving the moveable wall 296 in one direc-
tion to expel fluid from the supply chamber 298 when
the means 290 is used for manual priming.

Means is also provided for moving the moveable wall
296 in the opposite direction after the moveable wall
296 moves in one direction. Such means is in the form of
a spring 312 received in the supply chamber 298 -and
disposed between the piston portion 306 and the portion
of the housing 292 defining the supply chamber 298.
The supply chamber 298 is in communication with a
fluid port 316 communicating with the conduit 64 to the
fuel pump 52 by means of a priming line 314. In other
embodiments, the line 314 can be connected to the suc-
tion port 73 or the fluid outlet 122.

Means in the form of a one-way check valve 317 is
included in the fuel outlet 122 to permit fluid flow from
the fuel outlet 122 and to prevent fluid flow to the fuel
outlet 122 when priming the fuel pump 52 is desired.

More particularly, when the volume of supply cham-
ber 298 increases when the action of the spring 312, fuel
and oil are pulled into the supply chamber 298 through
the check valve 317 from the fuel chamber 86, When

The fuel and oil flowing from the supply chamber 298
flows to the fuel
valve 316.

When the fluid pumping device 10 and fuel pump 52
are operating to supply a flow of fuel and oil to the
engine 42, the supply continuation means 290 continues
supply to the fuel pump 52, when fuel and oil are not
flowing from the device 10. More particularly, when
the fluid outlet is not in communication with the fuel
chamber 86 because the shuttle valve 198 i$ in the sec-
ond position, suction present at the suction port 73
moves the moveable wall 304 in one direction, empty-
ing the supply chamber 298 and supplying fuel and oil
to the suction port 73. Then, when the shuttle valve 198
is in the first position and the fluid outlet 122 i$ in com-
munication with the fuel chamber 86, the spring 312
biases the moveable wall 304 in the opposite
fill the supply chamber 298 with fluid while
ingﬁjelmdoiltothcsuctionport?&

Various of the features of the invention are set forth
in the following claims.

I claim:

1. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess, a
moveable wall which is located in said recess and which
Cooperates with said recess to define a variable volume
pumping chamber, biasing means for moving said
moveable wall in one direction, a fluid outlet communi-
cable with said fluid pumping chamber and communi-
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means when said fluid pumping chamber is in communi-
cation with said fluid outlet, a fluid inlet communicable
with said fluid pumping chamber and adapted to com-
municate with a source of fluid, means for selectively
controlling communication of said fluid pumping cham-
ber with said fluid outlet and with said fluid inlet, and
Ineans responsive to movement of said moveable wall
for pumping a second fluid and comprising a bore
which is in said pump housing and which extends per-
pendicularly from said moveable wall and which par-
tially defines a second variable volume fluid pumping
chamber, a piston which is received in said bore and
which includes a first end and a second end, said first
end being attached to said moveable wall and said sec-
ond end cooperating with said bore to form said second
variable volume fluid pumping chamber, a second fluid
inlet in communication with said second fluid pumping
chamber and adapted to communicate with said second
fluid pumping chamber and adapted to communicate
with a second source of fluid, check valve means in said
second fluid inlet for permitting fluid flow into and
preventing fluid flow from said second flyid pumping
chamber, a second fluid outlet in communication with
said second fluid pumping chamber and adapted to
communicate with said suction port, and check valve
means in said second fluid outlet for permitting fluid
flow from and preventing fluid flow into said second
fluid pumping chamber.

2. A marine propulsion device including a fluid pump
including a suction port, and a fluid pumping device
comprising a pump housing defining a recess, a move-
able wall which is located in said recess and which
cooperates with said recess to define a variable volume
pumping chamber, biasing means for moving said
moveable wall in one direction, a fluid outlet communi-
cable with said fluid pumping chamber and communi-
cating with said suction port so that suction present at
said suction port communicates with said fluid pumping
chamber and thereby moves said moveable wall in the
opposite direction against the action of said biasing
means when said fluid pumping chamber is in communi-
cation with said fluid outlet, a fluid inlet communicable
with said fluid pumping chamber and adapted to com-

ber, said supply continuation means comprising a hous-
ing defining a supply recess, a supply moveable wall
which is located in said supply recess and which coop-
crates with said supply recess to define a variable vol-
ume supply chamber, a fluid port communicating with
said supply chamber, said fluid outlet, and said suction
port so that suction present at said suction port moves
said supply moveable wall in one direction to thereby
supply fluid to said suction port from said supply cham-
ber when said fluid outlet is not in communication with
said fluid pumping chamber, and means for biasing said
supply moveable wall in the opposite direction to
thereby fill said supply chamber with fluid when said
fluid outlet is in communication with said fluid pumping
chamber.

J. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess. a
moveable wall which is located in said recess and which
cooperates with said recess to define a variable volume
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pumping chamber, a fluid inlet adapted to communicate

with a source of fluid, means [alterately] alternately
operable for selectively communicating said fluid
pumping chamber with said fluid inlet and with said
suction port, and means for effecting reciprocating
movement of said moveable wall in response to alter-
nate communication of said fluid pumping chamber
with satd suction port and with said fluid inlet,
whereby, when said fluid pumping chamber is in com-
munication with said fluid inlet, said moveable wall is
displaced in one direction to fill said pumping chamber
with fluid, and whereby, when said fluid pumping
chamber is in communication with said suction port,
said moveable wall is displaced in the direction opposite
to said one direction to empty fluid from said pumping
chamber, said means for pumping a second fluid com-
prising a bore which 1s in said pump housing and which
extends perpendicularly from said movable wall and
which partially defines a second variable volume fluid
pumping chamber, a piston which is received in said
bore and which includes a first end and a second end,
said first end being attached to said movable wall and
said second end cooperating with said bore to form said
second variable volume fluid pumping chamber, a sec-
ond fluid inlet in communication with said second fluid
pumping chamber and adapted to communicate with a
second source of fluid, check valve means in said sec-
ond fluid inlet for permitting fluid flow into and pre-
venting fluid flow from said second fluid pumping
chamber, a fluid outlet in communication with said
second fluid pumping chamber and adapted to commu-
nicate with said suction port, and check valve means in
said second fluid outlet for permitting fluid flow from
and preventing fluid flow into said second fluid pump-
ing chamber.

4. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess, a
moveable wall which is located in said recess and which
cooperates with said recess to define a variable volume
pumping chamber, a fluid inilet adapted to communicate
with a source of fluid, means alternately operable for
selecting communicating said pumping chamber with
said fluid inlet and with said fluid port, means for effect-
ing reciprocating movement of said moveable wall in
response to alternate communication of said fluid pump-
ing chamber with said suction port and with said fluid
inlet, whereby, when said fluid pumping chamber is in
communication with said fluid inlet, said moveable wall
is displaced in one direction to fill said pumping cham-
ber with fluid, and whereby, when said fluid pumping
chamber is in communication with said suction port,
said moveable wall is displaced in the direction opposite
to said one direction to empty fluid from said pumping
chamber, and means for continuing the supply of fluid
to said suction port when said suction port is not in
communication with said fluid pumping chamber said
supply continuation means comprising a housing defin-
ing a supply recess, a supply moveable wall which is
located in said supply recess and which cooperates with
said supply recess to define a variable volume supply
chamber, a fluid port communicating with said supply
chamber, and said suction port so that suction present at
said suction port moves said supply moveable wall in
one direction to thereby supply fluid to said suction port
from said supply chamber when said suction port is not
in communication with said fluid pumping chamber,
and means for biasing said supply moveable wall in the
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opposite direction to thereby fill said supply chamber
with fluid when said suction port is in communication
with said fluud pumping chamber.

$. A marine propulsion device including a propeller,
a lower unit rotatably supporting said propeller, an
upper unit supported by said lower unit and including
an engine, and a fuel pump including a suction port,
drive train means for rotating said propeller, said drive
train means being driven by said engine, and a fluid

pumping device comprising a pump housing defining a

recess, a moveable wall which i1s in said recess and
which cooperates with said recess to define a variable
volume fuel metering chamber, biasing means for mov-
ing said moveable wall in one direction, a fuel outlet
communicable with said fuel metering chamber and
communicating with said suction port, so that suction
present at the suction port communicates with said fuel
metering chamber and thereby moves said moveable
wall in the opposite direction against the action of said
biasing means when said fuel metering chamber is in
communication with said fuel outlet, a fuel inlet com-
municable with said fuel metering chamber and adapted
to communicate with a source of fuel, means for selec-
tively controlling communication of said fuel metering
chamber with said fuel outlet and said fuel inlet, a bore
which is in said pump housing and which extends per-
pendicularly from said moveable wall and which par-
tially defines a variable volume oil pumping chamber, a
piston which is received in said bore and which includes
a first end and a second end, said first end being at-
tached to said moveable wall and said second end coop-
erating with said bore to form said variable volume oil
pumping chamber, an oil inlet in communication with
said oil pumping chamber and adapted to communicate
with a source of oil, check valve means in said oil inlet
for permitting oil flow into and preventing fluid flow
from said od pumping chamber, an oil outlet in commu-
nication with said o1l pumping chamber and adapted to
communicate with the suction port, and check valve
means in said oil outlet for permitting oil flow from and
preventing oil flow into said oil pumping chamber.

6. A marine propulsion device including a propeller,
a lower unit rotatably supporting said propeller, an
upper unit supported by said lower unit and inciuding
an engine, and a fuel pump including a suction port,
drive train means driven by said engine for rotating said
propeller, and a fluid pumping device comprising a
pump housing defining a recess, a moveable wall which
is located in said recess and which cooperates with said
recess to define a variable volume pumping chamber,
biasing means for moving said moveable wall in one
direction, a fluid inlet adapted to communicate with a
source of fluid, valve means for alternately communi-
cating said pumping chamber with said suction port so
that said suction port drains flmid from said pumping
chamber, thereby displacing said moveable wall in the
direction opposite to said one direction, and with said
fluid inlet so that fluid at said inlet is supplied to said
pumping chamber in response to wall movement in said
one direction, and means for operating said valve means
in response t0 movement of said moveable wall.

7. A marine propulsion device including a propeller,
a lower unit rotatably supporting said propeller, an
upper unit supported by said lower unit and including
an engine, and a fuel pump including a suction port,
drive train means driven by said engine for rotating said
propeller, and a fluid pumping device comprising a
pump housing defining a recess, a moveable wall which
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s located in said recess, which cooperates with said
recess to define a variable volume pumping chamber [,
and] which includes an inlet port and an outlet port in
spaced relation to said inlet port, a fluid inlet adapted to
communicate with a source of fluid, means operable for
alternately communicating said outlet port with said
suction port and communicating said inlet port with
said fluid inlet, and means for effecting reciprocating
movement of said moveable wall in response to alter-
nate communication of said inlet port with said fluid
iniet and communication of said outlet port with said
suction port, whereby, when said fluid pumping cham-
ber 13 in communication with said fluid inlet, said move-
able wall is displaced in one direction to fill said pump-
ing chamber with fluid, and whereby, when said fluid
pumping chamber is in communication with said suc-
tion port, said moveable wall is displaced in the direc-
tion opposite to said one direction to empty fluid from
said pumping chamber.

8. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess, a
moveable wall which is located in said recess and which
cooperates with said recess to define a variable volume
pumping chamber, biasing means for moving said
moveable wall in one direction, a fluid inlet adapted to
communicate with a source of fluid, valve means for
aiternately communicating said pumping chamber with
said suction port so that said suction port drains fluid
from said pumping chamber, thereby displacing said
moveable wall in the direction opposite to said one
direction, and with said fluid inlet so that fluid at said
inlet is supplied to said pumping chamber in response to
wall movement in said one direction, and means for
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operating said valve means in response to movement of 35

said moveable wall.

9. A fluid pumping arrangement in accordance with
claim 8 wherein said fluid pumping device further in-
cludes means responsive to movement of said moveable
wall for pumping a second fluid.

10. A fluid pumping arrangement in accordance with
claim 8 wherein said biasing means for moving said
moveable wall in one direction comprises a spring in
said fluid pumping chamber and extending between said
moveable wall and said pump housing.

11. A fluid pumping arrangement in accordance with
claim 8 and further including means for continuing the
flow or fluid to said suction port when said fluid outlet
1S not in communication with said fluid pumping cham-
ber.

12. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess, a
moveable wall which is located in said recess and which
cooperates with said recess to define a variable volume
pumping chamber, biasing means for moving said
moveable wall in one direction, a fluid outlet communi-
cable with said fluid pumping chamber and communi-
cating with said suction port so that suction present at
said suction port communicates with said fluid pumping
chamber and thereby moves said moveable wall in the
opposite direction against the action of said biasing
means when said fluid pumping chamber is in communi-
cation with said fluid outlet, a fluid inlet communicable
with said fluid pumping chamber and adapted to com-
municate with a source of fluid, and means for selec-
tively controlling communication of said fluid pumping
chamber with said fluid outlet and with said fluit inlet,
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said selective controlling means comprising a valve
housing defining a valve chamber, a first suction pas-
sageway extending between said fluid outlet and said
vaive chamber, a first fluid passageway extending from
said valve chamber t0 said fluid inlet, a second suction
passageway extending from said valve chamber to said
fluid pumping chamber, a second fluid passageway
extending from said fluid pumping chamber to said
valve chamber, a shuttle valve in said valve chamber
and moveable between a first position wherein said first
suction passageway is in communication with said sec-
ond suction passageway and said first fluid passageway
IS not in communication with said second fluid passage-
way, and a second position wherein said first fluid pas-
sageway i8 in communication with said second fluid
passageway and said first suction passageway is not in
communication with said second suction passageway,
and means connecting said shuttle valve to said move-
able wall and providing for lost motion between said
shuttle valve and said moveable wall.

13. A fluid pumping arrangement in accordance with
claim 12 wherein said valve chamber includes a first end
and a second end, and wherein said first and second
suction passageways are in communication with said
first end of said valve chamber, and wherein said first
and second fluid passageways are in communication
with said second end of said valve chamber.

14. A fluid pumping arrangement in accordance with
claim 12 wherein said selective controlling means fur-
ther includes detent means for alternately biasing said
shuttle valve towards said first position and said second
position.

15. A fluid pumping arrangement including a fluid
pump including a suction port, and a fluid pumping
device comprising a pump housing defining a recess, a
moveable wall which is located in said recess, which
cooperates with said recess to define a variable volume
pumping chamber [, and} which includes an inlet port
and an outlet port in spaced relation to said inlet port, a
fluid inlet adapted to communicate with a source of
fluid, means operable for alternately communicating
said outlet port with said suction port and communicat-
ing said inlet port with said fluid inlet, and means for
effecting reciprocating movement of said moveable
wall in response to alternate communication of said inlet
port with said fluid inlet and communication of said
outlet port with said suction port, whereby, when said
fluid pumping chamber is in communication with said
fluid inlet, said moveable wall is displaced in one direc-
tion to fill said pumping chamber with fluid, and
whereby, when said fluid pumping chamber is in com-
mumication with said suction port, said moveabile wall is
displaced in the direction opposite to said one direction
to empty fluid from said pumping chamber.

16. A fluid pumping arrangement in accordance with
claim 15 wherein said fluid pumping device further
includes means responsive to movement of said move-
able wall for operating said selective communication
means.

17. A fluid pumping arrangement in accordance with
claim 15 wherein said reciprocative moving means
comprises biasing means for moving said moveable wall
in said one direction.

18. A fluid pumping arrangement in accordance with
claim 18 and further including means for continuing the
supply of fluid to said suction port when said suction
port is not in communication with said fluid pumping
chamber.
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19. A fluid pumping device comprising a pump hous-
ing defining a recess, a moveable wall which is in said
recess and which cooperates with said recess to define a
variablé volume fluid metering chamber, biasing means
for moving said moveable wall in one direction, a fluid
outlet communicable with said fluid metering chamber
and adapted to communicate with a suction port of a
fluid pump so that suction present at the suction port
communicates with said fluid metering chamber and
thereby moves said moveable wall in the opposite direc-
tion against the action of said biasing means when said
fluid metering chamber is in communication with said
fluid outlet, a fluid inlet communicable with said fluid
metering chamber and adapted to communicate with a
source of fluid, means for selectively controlling com-
munication of said fluid metering chamber with said
fluid outlet and said fluid inlet, a bore which is in said
pump housing and which extends perpendicularly from
said moveable wall and which partially defines a varn-
able volume fluid pumping chamber, a piston which is
received in said bore and which includes a first end and
a second end, said first end being attached to said move-
able wall and said second end cooperating with said
bore to form said variable volume fluid pumping cham-
ber, a second fluid inlet in communication with said
fluid pumping chamber and adapted to communicate
with a second source of fluid, check valve means in said
second fluid inlet for permitting fluid flow into and
preventing fluid flow from said fluid pumping chamber,
a second fluid outlet in communication with said fluid
pumping chamber and adapted to communicate with
the suction port, and check valve means in said second
fluid outlet for permitting fluid flow from and prevent-
ing fluid flow into said fluid pumping chamber.

20. A fluid pumping device in accordance with claim
19 wherein said selective controlling means comprises a
valve housing defining a valve chamber, a first suction
passageway extending between said fluid outlet and said
valve chamber, a first fluid passageway extending from
said valve chamber to said fluid inlet, a second suction
passageway extending from said valve chamber to said
fluid metering chamber, a second fluid passageway
extending from said fluid metering chamber to said
valve chamber, a shuttle valve in said valve chamber
and moveabie between a first position wherein said first
suction passageway is in communication with said sec-
ond suction passageway and said first fluid passageway
is not in communication with said second fluid passage-
way, and a second position wherein said first fluid pas-
sageway is in communication with said second fluid
passageway and said first suction passageway is not in
communication with said second suction passageway,
and mesns connecting said shuttle valve to said move-
able wall and providing for lost motion between said
shuttle valve and said moveable wall.

21. A fluid pumping device in accordance with claim
20 wherein said valve chamber includes a first end and
a second end, and wherein said first and second suction
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23. A fluid pumping device in accordance with claim
20 wherein said biasing means for moving said move-
able wall comprises a spring in said fluid metenng
chamber and extending between said moveable wall
and said pump hmmng

24. A fluid pumping device In accordance with claim
20 and further including means for continuing the sup-
ply of fluid to the suction port when said fluid outlet is
not in communication with said fluid metering chamber.

25. A fluid proportioning device in accordance with
claim 24 wherein said supply continuation means comi-
prises a housing defining a supply recess, a supply
moveable wall which is located in said supply recess
and which cooperates with said supply recess to define
a variable volume supply chamber, a fluid port commu-
nicating with said supply chamber, said fluid outlet, and
the suction port so that suction present at the suction
port moves said supply moveable wall in one direction
30 that said supply chamber suppllu fluid to the suction
port when said fluid outlet is not in communication with
said fluid metering chamber, and means for biasing said
supply moveable wall in the opposite direction to fill
said supply chamber with fluid when said fluid outlet is
in communication with said fluid metering chamber.

26. Apparatus for pumping oil and for delivering fuel to
a fuel pump for a two-stroke internal combustion engine,
the fuel pump including a suction port, said apparatus
comprising a first inlet adapted to communicate with a
source of oil, a second inlet adapted to communicate with
a source of fuel, an outlet adapted to communicate with the
suction port, and means operative in response 10 suction at
said outlet for delivering fuel from said outlet, and for
pumping oil.

27. An assembly for separately storing oil, for pumping
oil, and for delivering fuel to a fuel pump for a two-stroke
internal combustion engine, the fuel pump including a
suction port, said assembly comprising an oil reservoir, and
an apparatus located adjacent said oil reservoir and includ-
ing a first inlet communicating with said oil reservoir, a

40 second inlet adapted to communicate with a source of fuel,

an outlet adapted to communicate with the suction port,
and means operative in response to suction at said outlet for
delivering fuel from said outlet, and for pumping oil.

28. An assembly for separately storing oil and fuel for

45 pumping oil, and for delivering fuel to a fuel pump for a

two-stroke internal combustion engine, the fuel pump in-
cluding a suction port, said assembly comprising a fuel
reservoir, an oil reservoir, and an apparatus including a
first inlet communicating with said oil reservoir, a second

50 inlet communicating with said fuel reservoir. an outler

53

adapted to communicate with the suction port, and means
operative in response to suction at said outlet for delivering
fuel from said outlet, and for pumping oil.

29. A marine installation comprising a marine propui-
sion device including a rotatably mounted propeller, an
engine drivingly connected to said propeller, and a fuel
pump for supplying fuel to said engine, said fuel pump
including a suction port, and an assembly for separately
storing oil, for pumping oil, and for delivering fue! to said

passageways are in communication with said first end of 60 fuel pump, said assembly including an oil reservoir, and an

said valve chamber, and wherein said first and second
passageways are in communication with said second
end of said valve chamber.

22. A fluid pumping device in accordance with claim

apparatus located adjacent said oil reservoir and including
a first inlet communicating with said oil reservoir, a second
inlet adapted to communicate with a source of fuel, an
outlet communicating with said suction port, and means

20 wherein said selective controlling means further 65 operative in response to suction at said outlet for delivering

includes detent means for alternately biasing said shuttle
valve towards said first position and said second posi-
tion.

fuel to said fuel pump via said outlet, and for pumping oil.
30. A marine installation comprising a marine propul-
sion device including a rotatably mounted propeller, an
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engine drivingly connected to said propeller, and a fuel
pump for supplying fuel to said engine, said Sfuel pump
including a suction port, and apparatus Jor pumping oil,
and for delivering fuel to said fuel pump, said apparatus
including a first inlet adapted to communicate with a
source of oil, a second inlet adapted 1o communicate with
a source of fuel, an outlet communicating with said suction
port, and means operative in response to suction at said
outlet for delivering fuel to said fuel pump via said outlet,
and for pumping oil -

31. A marine installation Comprising a marine propul-
sion device including a rotatably mounted propeller, an
engine drivingly connected to said propeller, and a Sfuel

pump for supplying fuel to said engine, said Sfue!l pump

16

including a suction port, and an assembly for separately
storing oil and fuel, for pumping oil, and for delivering fuel
to said fuel pump, said assembly including a fuel reservoir.
an oil reservoir, and an apparatus including a first iniet
communicating with said oil reservoir, a second inlet com-
municating with said fuel reservoir, an outlet communicas-
ing with said suction port, and means operative in response
‘o suction at said outlet for delivering Suel to said fuel

10 pump via said outlet, and for pumping oil
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32. A marine installation as set Jorth in claim 31 wherein
said oil reservoir and said fuel reservoir are loca ted re-

motely from said marine propulsion device.
3 . ] » *
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