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(71 We, MIGUEL JUAN LANGLE and
JUAN PEDRO LANGLE, both citizens of the
Republic of Argentina. and both of Cam-
pichuelo 1539, Avellaneda-Pcia.
Buenos Aires. Republic of Argentina, do
hereby declare the invention. for which we
pray that a patent may be granted to us, and
the method by which it is to be performed,
to be described in and by the following
statement:

The present invention relates to pumps.

In particular. the present invention re- .

lates to liquid pumps. .

The present imvention particularly relates
to tuel pumps forming part of internal
combustion engines. Pumps of this lagter
tvpe are of course very well known. They
have over the vears been operated in a
number of wavs such as by gravity. by
utilizing the Steward system which is already
out of service. and by conventional mecha-
nical drives practically universally adapted
to all types of internal combustion engines.
Also electrically operated liquid pumps of
this latter type are known. However. such
electrically operated pumps are not used to
the extent of mechanically driven pumps
because of the construction. operation. and
maintepance costs involved in connection
with electrically operated pumps.

The conventional mechanically driven li-
quid pumps of the above type generally
include a link or lever arm which is sup-
ported for turning movement and which at
one end is connected to a pumping clement
such as a diaphragm while the other end of
this link or lever arm is actuated by a rotary
cam mounted on the camshaft of the engine.
Such a link or lever arm is subjected to
considerable stress along its whole length
and undergoes a considerable amount of

wear. and at times breaks or is otherwise .

injured in a manner preventing the desired
engine operation trom going forward. |
Similar although not identical problems

are encountered in connection with electric-
ally operated pumps of the above type. In
addition to the above problems. the electric-
ally operated pumps. although they may be

- free of mechanical stress nevertheless re-

quire a high degree of tolerance in the
manufacture of the components for energiz-
ing the system. and the calibration of
electrical contacts as well as the mainte-
nance thereof are problems encountered
with this tvpe of pump which generally
require a highly specialized technician in
order to make repairs and adjustments and
assure the best possible operation of such a
pump. By reason of these factors such
pumps are undesirably expensive.

It is accordingly a primary object of the
present invention to provide a liquid pump
which will avoid the above drawbacks.

In particular, it is an object of the present
invention to provide a liquid pump capable
of being operated by a source of vacuum so
as to avoid the problems encountered with
mechanically or electrically operated pumps
as set forth above.

It is in particular an object of the inven-
tion to provide a vacuum-operated liquid
pump which is suitable for use with an
automobile engine. for example, with the
vacuum encountered in the intake manifold
of the engine itself being utilized as the
source of vacuum for operating the pump of
the invention.

It is furthermore an object of the present
invention to provide a pump of the above
tvpe which can easily be adjusted so as to
provide an optimum operation.

Moreover it is an object of the present
invention to provide a pump of the above
tvpe which does not include mechanical
elements such as lever arms or the like
which are subjected to considerable stress
and wear and which does not limit the
location of the pump in accordance with the
particular location of the camshaft, for
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example, this latter limitation of mechanic-
allv operated pumps being a considerable
problem inasmuch as it prevents the liquid
pump from being situated at a desired
location in many designs.

It is moreover an object of the present
invention to provide a vacuum-operated
liquid pump which can readily be adapted
for use on any internal combustin engine to
serve as a fuel pump for the latter. This
universal utilitv of the pump of the inven-
tion is in sharp contrast with even electrical-
ly operated fuel pumps which are not of
universal applicability inasmuch as  they
require a predetermined  voltage for the
operation. .

According to the invention, the vacuum-
operated liquid pump includes a pumping
member and a housing means defining a
pump chamber in which the pumping mem-
ber is movable along suction inlet and
pressure discharge strokes. The pumping
member divides the pump chamber into a
liquid space on one side of the pumping
member and a gas space on the other side of
the pumping member. A liquid-supply
means communicates with the liquid space
for responding to movement of the pumping
member along its suction inlet stroke to

dehver liquid to the liquid space. A dis--

charge means communicates with the liquid
space to discharge liquid out of the latter in
response to movement of the pumping
member along its pressure discharge stroke.
A spring means is operatively connected
with the pumping member for urging the
latter to move along its pressure discharge
stroke. A passage means communicates
with the gas space for placing the latter in
communication with a source of vacuum,
while a valve means cooperates with the
passage means for alternately placing the
latter in communication with the source of
vacuum and in communication with the
outer atmosphere. This valve means is
operatively connected with the pumping
member to be operated thereby for placing
the pussage means in communication with
the source of vacuum when the pumping
member reaches ‘the end of its pressure
discharge stroke and for placing the gas
space in communication with the outer
atmosphere when the pumping member
reaches the end of its suction inlet stroke. A
pressure Hmiting means communicates with
said liquid space for determining a max-
imum pressure of th liquid therein.

An embodiment of the invention will now
be particularly described with reference to
the accompanying drawings in which:

Figure 1 is a schematic partly section
elevation of a pump.

Figure 2 1s a schematic illustration of a rod
and rocking member of Figure | shown in
Figure 2 in the position which these parts

take when the pump has the position of
Figure 1.

Figure 3 is a schematic partly sectional
elevation of the pump of Figure 1 shown in
Figure 3 when the pumping member is at the
end of its suction inlet stroke, while the
pumping member is shown in Figure | at the
end of its pressure discharge stroke,

Figure 4 1s a schematic illustration of the
rod and rocking member of Figure 2 shown
in Figure 4 in the position which these parts
take at the end of its pressure discharge
stroke,

Figure 5 is a sectional plan view taken
along line V-V of Figure 3 in the direction of
the arrows, _

Figure 6 is a fragmentary clevation of part
of the exterior of the housing means of
Figures I and 2 with the rocking member
removed so as to show the structure behind
the rocking member, and

Figure 7 is an illustration of an adjusting
member for adjusting the force of a spring.

Referring now to Figures | and 2, there is
illustrated therein a pumping member 10
which in the illustrated example is in the
form of a diaphragm. although this pumping
member 10 could as well take the form of a
suitable piston. A pump housing means 12
defines in its interior a pump chamber 14 in
which the pumping member 10 is accommo-
dated for movement downwardly from the
position of Figure 1 to the position of Figure
3 along a suction inlet stroke and upwardly
trom the position of Figure 3 to the position
of Figure | along a pressure discharge
stroke. This pumping member 10 divides the
chamber 14 into liquid space 16 situated
above the member 10, as viewed in Figures
I and 3, and a gas space 18 situated below
the member 10, as viewed in Figures 1 and
3

A liquid-supply means 20 communicates
with the liquid space 16 for supplving liquid
such as fuel thereto in response to move-

ment of the pumping member 10 along its-

suction inlet stroke. This liquid-supply
means 20 includes the tube 22 which com-
mumnicates with any suitable source of liquid
such as a fuel tank and which is threaded
into a suitable fitting of the housing means
12 as illustrated. The tube 22 delivers the
liquid to the hollow interior of a sleeve 24
situated in a suitable recess of the housing
12 and itself formed for a purpose referred
to below with an exterior circular groove 26
communicating with the interior of the
sleeve 24 through one or more bores 28. Just
beneath the sleeve 24 the liquid supply
means 20 includes a one-way valve made up
of a plate 30 urged by a spring 32 upwardly
toward the bottom end surface of the sleeve
24 50 as to close the bore thereof.

A discharge means 34 is connected with
the housing means 12 and communicates
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with the liquid space 16 for discharging
liquid under pressure therefrom. This dis-
charge means 34 includes a tube 36 fixed to
a suitable fitting of the housing means 12 as
illustrated in Figures I and 3 and adapted to
communicate with a unit which receives the
liquid. such as. for example. a carburetter
when the structure of the invention is used
as a fuel pump. The liquid discharge means
34 also includes a sleeve 38 and a one-way
valve made up of a plate 40 and a spring 42
urging the plate 400 downwardly. as viewed
in Figures | and 3. so as to close the opening
44 through which the liquid space 16 com-
municates with the discharge means 34

It is thus apparent that in response (o
downward movement of the pumping mem-
ber 10, as viewed in Figures | and 3. the
valve 30 will automatically open to admit
liquid into the space 16, while the valve 40
remains closed. while during the opposed
discharge pressure stroke of the pumping
member [0, in an upward direction, as
viewed in Figures 1 and 3. the valve 40 will
open automatically while the valve 30 will
be closed.

Situated in the gas space I8 is a spring
means 46 which acts on the pumping mem-
ber 10 to urge the latter along its pressure
discharge strake.

The housing means 12 includes the upper
unit 48 which is shown in section in Figures |
and 3 and a lower block 30 to which the unit
48 is fixed in a fluid-tight manner, these
units 48 and 50 being formed with aligned
bores 532 and 54 which form a continuous
passage means communicating with the gas
space I8, The lower end of the bore 54, as
viewed in Figures 1 and 3. has a horizontal
porion extending from its vertical portion
and terminating in the open end 56 shown in
Figure 3. This passage means 52, 54, 56 is
adapted to be placed in communicatin with
a source of vacuum in a manner described
below.

A talve means 58 cooperates with the
passage means 52, 54056 50 as to alternately
place the latter in communication with a
source of vacuum and in communication
with the outer atmosphere. This valve
means 38 is in the form of an elongated
member of curved configuration as illus-
trated. The block 50 has a threaded bore 60
(Figure 5) into which a bolt 62 is threaded,
this bolt passing through an opening formed
in the valve means 38 so as to support the
latter tor turning movement on the block 30.
The bolt 62 is itself formed with the bore 64
extending along the interior of the boit 62
from its end 06. and this bolt 62 passes
through an opening of the valve means 38 to
support the latter for turning movement.
The valve means 38 has a hollow interior 68
as well as an end surface 70 slidably and
tluid-tightly engaging the exterior surface of

the block 50. The bore 64 in bolt 62
terminates in the interior of the bolt adja-
cent to its head which is illustrated in Figure
S. and the bolt is formed with one or more
radial openings 72 communicating with the
bore 64. The bore 60 has in the block 50 an
extension 74 communicating with the in-
terior of a tubular member 76 threaded into
the black 50, this tubular member 76 com-
municating. for example. with the intake
manifold of the engine. Thus, the member
76 as well as the bore portion 60} and 74
together with the hollow interior of the bolt
62 form a conduit means placing the hollow
interior 68 of the valve mecans 58 in com-
munication with a source of vacuum. and
through this hollow interior 68 of the valve
means 58 it is possible for the passage means
52,54, 56 to communicate with the source of
vacuum when the valve means 58 is in the
position shown in Figure 1.

The valve means 58 is operatively con-
nected with the pumping member 10 to be
operated thereby. For this purpose the
pumping member 10 is fixed to an elongated
rod 78 which extends through the spring 46
as well as through aligned bores of the units
48 and 50 of the housing means 12. The unit
48 is fixed to the block 50 by way of bolts 80
situated to the rear of the rod 78, as viewed
in Figures 1 and 3. Moreover, a suitable
sealing means 82 is provided at the region
where the rod 78 extends from the bore of
unit 48 into the bore of the unit 50. This rod
78 extends completely through the block 50
to the exterior thereof where the rod 78 is
fixed with a suitable handle member 84 so
that it is possible to reciprocate the rod 78
manually in order to move the pumping
member 10 manually if desired.

The rod 78 is formed at a part thereof
situated in the block 50 with a recess 86
which receives a projecting portion or pin 88
fixed to and projecting from a rocking
member 90 supported for rocking move-
ment by a pin or bolt 92 threaded into the
block 50 and passing through a bore of the
rocking member 90. The block 50 is formed
with a curved slot 94 (Figure 6) communi-
cating with the bore through which the rod
78 extends and extending along a circle
whose center is in the axis of the pivot pin or
bolt 92. The projecting portion 88 of the
rocking member Y0 extends through the slot
94 into the recess 86 of the rod 78 so that in
response to movement of the rod 78 the
rocking member 90 will be rocked between
the positions thereof shown in Figures 1 and
3. The vavle means 58 is situated in the path
of rocking movement of the rocking mem-

ber Y0 so as to be turned thereby between -

the positions shown in Figures 1 and 3. This
rocking member 90 has a certain weight so
that its acts also by inertia to rock between
the positions shown in Figures 1 and 3.
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In addition, an overcenter means acts on
the rocking member 90 to contribute to the
rocking thereof. This over-center means
includes an clongated lever Y6 formed with a
longitudinal slot 98 through which a bolt 100
passes to support the lever Y6 for turning as
well as longitudinal movement. this bolt 100
being threaded into the block 50. The lever
96 has an enlarged end 102 engaged by one
end of the spring 104 which is coiled around
the lever 96 between its enlarged end 102
and the pin 100. The enlarged end 102 is
tixed with a substantially rigid fin or blade
106 which projects from the enlarged end
102 into a recess 108 formed in the rocking
member 90, the latter carrving a pin 110
which extends across this recess 108 and
through a hole formed in the right end of the
fin 100. as viewed in Figure 5 as well as in
Figures | and 3. Thus the spring 104 seeks to
press the tin 106 toward the pin 110. The
pivot 100 for the lever 96 is at the same
elevation as the pivot 92 for the rocking
member Y0. Thus when the rod 78 moves
downwardly from the position of Figure 1 to
the position of Figure 3. the spring 104 will
initiallv be compressed while a shoulder of
the recess 86 of rod 78 engages the pin 88 to
turn the rocking member 90 toward the
position of Figure 3. and as soon as the pin
110 moves below the line interconnecting
the axes of the pins 100 and 92, the spring
104 expands to contribute to the turning of
the rocking member 90 to the position of
Figure 3. In the same way the overcenter
spring means operates during return of the
rocking member 90 from the position of
Figure 3 to the position of Figure I to
contribute to the turning thereof as soon as
the pin [10 moves above the line intercon-
necting the axes of the pivots 100 and 92. Of
course, the lever 96 not only turns about the
pivot 100 but in response to the force of the
spring 104 it is capable of moving longitu-
dinally along the pin 100 toward the right. as
viewed in Figures 1 and 3. while the spring
104 can vield to permit the lever Y6 to mave
toward the lett along the pin 100.

A pressure-limiting means is provided for
limiting the pressure of the liquid in the
space 16 to a predetermined maximum. This
pressure-limiting means includes a one-way
valve which includes the ball member 112
urged downwardly by a spring 114 which
engages an end of an adjusting screw 116
which can be turned in a threaded bore of
the housing means 12 so as to adjust the
limiting pressure. A hollow cap 118 is
threaded onto the projecting end ot the
screw 116 to act as a lock nut as well as to
protect the screw 116, These elements 112,
114, 116 are situated in a bore 120 formed in
the upper part of the unit 43 ot the housing
12. and this bore 120 communicates through
an inclined branching bore 122 of the

housing 12 with the groove 26 of the sleeve
24 of the supply means 20. Thus, it during
the discharge pressure stroke of the pump-
ing member [0 the pressure of the liquid
exceeds a predetermined maximum. the
valve 112 will automatically open in opposi-
tion to the force of the spring 114 so that
excess liquid will flow through the branch
bore 122 into the groove 26 and through the
opening 28 to reach the tube 22 in order to
be returned in this way to the supply means
20. It is thus possible by way of the screw
116 to adjust the pressure of the liquid
discharged through the discharge means 34.

It is also possible. according to a further
feature of the invention. to adjust the force
of the spring means 46 so as to control the
operation in this way also. For this purpose
the rod 78 extends freely through an aper-
ture 124 formed in the center of a springy
metal plate member 126 which is of the
configuration shown in Figure 7 as well as in
Figures 1 and 3. A tongue 128 of the
member 126 presses against the inner end of
an adjusting screw 130 extending through a
threaded bore of the housing 12 and held in
its adjusted position by a lock nut 132. Thus
by turning the screw 130 it is possible to act
on the tongue 128 so as to detlect the
member 126 in order to change the pressure
of the spring 46 and in this way also adjust
the operation of the pump.

The operation of the above structure is
believed to be clear from the above descrip-
tion and drawings. Thus. normally the
structure will remain at rest in the position
shown in Figure | where the spring means
46 is expanded and the pumping member 10
is at the end of its discharge stroke. With the
parts in this position when the engine is
started. the vacuum from the intake man-
ifold will communicate with the gas space 18
to reduce the pressure thereof so as to suck
the pumping member 10 downwardly along
its suction stroke. thus admitting liquid
through the supply means 20 into the liquid
space 16. This operation continues until. as
a result of the downward movement of the
rod 78. the rocking member 90 is snapped
over to the position shown in Figure 3.
whereupon the valve means 58 turns to the
position of Figure 3. uncovering the open
end 56 of the passage means 52, 54, 56. so
that the latter now communicates with the
outer atmosphere. As a result the gas space
18 communicates with the outer atmosphere
enabling the spring 46 to expand. thus
displacing the pumping member 10 along its
pressure discharge stroke. thus causing the
liquid to discharge through the discharge
means 34 until during the upward move-
ment of the rod 78 the rocking member 90
snaps over to the position shown in Figure 1.
whereupon the above cycle of operations is
repeated. The manner in which the rod 78
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moves upwardly and downwardly with the
rocking member 90 moving at its pin 88
above and below the turning axis of the
rocking member 90 is shown in Figures 2
and 4. Thus. with the above structure of the
invention it is possible to utilize the vacuum
of the engine itself in order to operate the
tfuel pump in the above-described manner in
response to and controlled by the vacuum
prevailing in the intake manifold connected
to the tube 76 as described above.

Certain variations are possible with the
above-deseribed  structure.  For example.
instead of providing a separate rocking
member 90 and valve means 58, these two
clements can be combined into a single
member which rocks and which has a hollow
interior capable of providing communica-
tion between the suction conduit means 76
and the opening 56 in the manner described
above for the valve means 58 itself.

The rocking member 90 acts by inertia to
provide a smooth operation for the pump,
this member 90 in effect being a counter-
weight. Morcover. whenever desired. as for
testing purposes. the rod 78 is accessible for
manual operation as set forth above.

WHAT WE CLAIM IS:-

I. A variable pressure vacuum operated
pump for fluids the pump comprising a
pumping member and pump housing means
defining it fts interior a pump chamber in
which said pumping member is movable
along suction inlet and pressure discharge
strokes. said pumping member dividing said
chamber into a liguid space on one side of
said pumping member and a gas space on
the other side of said pumping member,
supply means communicating with said k-
quid space for supplving liquid thereto in
response to movement of said pumping
member along said suction inlet stroke
thereof, discharge means communicating
with said liquid space for discharging liquid
under pressure out of the latter during
movement of said pumping member along
said pressure discharge stroke thereof. pas-
sage means formed at least in part in said
housing means and communicating with said
gas space for placing the latter in communi-
cation with a source of vacuum. spring
means operatively connected with  said
pumping member for urging the latter along
said pressure discharge stroke thereof. valve
means cooperating with said passage means
for placing the latter alternately in com-
munication with the source of vacuum and
the outer atmosphere. said valve means
being operatively connected with said
pumping member to be operated thereby
for placing said passage means in communi-
cation with the source of vacuum when said
pumping member reaches the end of said
pressure discharge stroke thereof and in
communication with the outer atmosphere

when said pumping member reaches the end
of said suction inlet stroke thereof; and a
pressure-limiting means which communi-
cates with said liquid space for determining
a maximum pressure of the liquid therein.

2. A pump as claimed in claim 1, where-
in an adjusting means is operatively con-
nected with said pressure-limiting means for
adjusting the maximum pressure deter-
mined thereby.

3. A pump as claimed in claim I or claim
2. wherein said pressure-limiting means is in
the form of a one-way valve which opens
automatically when the maximum pressure
set by said pressure-limiting means is
reached, said one-way valve providing com-
munication between said liquid space and
said supply means for returning liquid to
said supply means when said one-way valve
opens upon occurrence of the maximum
limiting pressure in said liquid space.

4. A pump as claimed in any of the
preceding claims, wherein for operatively
connecting said valve means to said pump-
ing member a rod is fixed to said pumping
member to reciprocate therewith, and a
rocking member is turnably carried by said
housing means, said rod being formed with
a recess and said rocking member having a
projection fixed thereto and extending into
said recess for transmitting movement be-
tween said rod and rocking member. the
latter being rocked in opposed directions
during the suction inlet and pressure dis-
charge strokes of said pumping member.
and said valve means responding to rocking
of said rocking member in one direction to
place passage means in communication with
the source of vacuum and in the opposite
direction to place the passage means in
communication with the outer atmosphere.

5. A pump as claimed in claim 4, where-
in an overcenter spring means is operatively
connected with said rocking member for
contributing to the rocking thereof in the
opposed directions of rocking.

6. A pump as claimed in any of the
preceding claims. wherein said passage
means terminates in an open end situated at
an outer surface of said housing means. said
valve means uncovering said open end of
said passage means to place the latter in
communication with the outer atmosphere
and said valve means covering said open end
of said passage means to place the latter in
communication with the source of vacuum,
said valve means having a hollow interior
forming a continuation of said passage
means when placing the latter in communi-
cation with the source of vacuum, and
conduit means communicating with the hol-
low interior of said valve means and adapted
to be placed in communication with a source
of vacuum for placing the latter in communi-
catin with said passage means through the
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hollow interior of said valve means when the
latter covers said open end of said passage
means.

7. A pump as claimed in any of claims 4
to 6. wherein said valve means is itself
carried by said housing means for rocking
movement between positions covering and
uncovering said open end of said passage
means. said valve means being situated in
the path of rocking movement of said
rocking member to be turned thereby to
said position covering said open end of said
passage means when said pumping member
reaches the end of its pressure-discharge
stroke and to a position uncovering said
open end of said passage means when said
pumping member reaches the end of its
suction inlet stroke.

8. A pump as claimed in any of the
preceding claims, wherein said spring means
is situated in said gas space for acting on said
pumping member to urge the latter along
said pressure discharge stroke thereof.

9. A pump as claimed in any of the
preceding claims, wherein an adjusting
means is operatively connected with said
spring means for adjusting the force thereof.

10. A pump as claimed in any of claims
4 to Y. wherein said rod extends to the
exterior of said housing means to be accessi-
ble for manual reciprocation to enable said
pumping member to be manually recipro-
cated.

I1. A variable pressure vacuum oper-
ated pump for fluids substantially as
hereinbefore described and adapted to op-
erate as hereinbefore described with refer-
ence to the accompanying drawings.

MATTHEWS. HADDAN & CO..
Chartered Patent Agents.
33 Elmfield Road.
Bromleyv. Kent BR1 ISU.
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