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The invention relates generally to internal com~
-bustion -engines and it has particular relation
to:a.fuel pump. .

Fuel pumps employing pulsating diaphragm
are generally used in motor vehicles for the pur-
pose of ‘supplying fuel to the carburetor. These
pumps are operated, as a rule, by cam means on
‘the enhgine cam shaft, and the present invention is
-concerned with a fuel pump of this.general ¢har-
:gcter.

One object of the present invention is to provide
-an improved type of fuel pump employing:a pul-
‘sating ‘type of diaphragm wherein an improved
‘and very -efficient resilient valve element is used
‘for controlling ‘the flow of fuel through the
pump.

Another object of the‘invention is to provide an
improved type ‘of valve for this purpose which
comprises ‘4 rubber disk :acting to control both
the ‘inlet and ‘the ‘outlet -openings in the ‘pump.

Another object of the invention is to provide
«a-fuel puinp of this character wherein the valve
is of inexpensive construction and can be readily
‘installed ‘and replaced.

Other objects ‘of the invention will ‘become
apparent from the following specification, from
‘the drawings relating “thereto, and from ‘the
claims hereinafter set forth.

For g ‘better understanding ‘of the invention
reference ‘may be had to the drawings where-
“dn:

Figure 1 is an elevational view partly in cross
section showing a'fuel pump constructed accord-
ing ‘to one form -of the invention; and

Fig. 2-is a ‘cross-sectional view taken substan- .3:

tially along the line2—2 of Fig. 1.

‘Referring to Fig. 1, the pump comprises -2 -cas-
ing having a lower part 40 and -an upper part ti,
‘and these parts 6f the casing have flanges 2
“and 13, respectively, fastened together by screws
4. "The casing thus provided is divided by a di-
aphragm 15 having a marginal portion {7
clamped between the flanges. The diaphragm is
sgonstructed of :suitable material such as. of :syn-
#hetic rubber having high:resistance to the ac-
tion .of -hydrocarbon fuels, and it -is. flexible so
that it may be moved relative to its'marginal por-
tion. At its.center the diaphragm is held be~
“tween two-disks 18 :and {9 which are connected
attheir centersbya pin-26.

‘During:operation of the pump the diaphragm
dmoves ~upwardly ‘and downwardly ‘or in other
‘words, pulsates, and -this :movement -of the. di-
aphragm may be effected by:any suitable means
dneluding, for:instance, an-arm.24 pivoted inter-
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mediate its ends on g pin 2% in the casing part
10 and having an operative connection at its
inner end with the pin 20. This connection at
the inner end of arm 24 is such as to allow the
stroke of the diaphragm and pin 20 to vary in
accordance with fuel pressures above the dia-
phragm, or in other words, if the pressure above
the diaphragm increases, the stroke-will be short-
ened whereas if the pressure abovethe diaphragm
decreases, the stroke will be lengthened. Move-
ment of the arm 24 may be effected by a stem 27
operating from the engine cam shaft and which

‘seats in-a socket element 28 pivoted as indicated

at 29 on the outer end of the arm.

The upper part 11 of the casing includes an
inner wall 31 which forms an outer vapor and
fuel chamber 33 and an inner vapor and fuel
chamber 34. Fuel enters the inner chamber by
means of a fuel inlet 35, shown in PFig, 2, and
then flows from the inner chamber to the outer
chamber by meang presently to be described, and
from the ocuter chamber it flows through a con-

‘nection 37 leading to the engine carburetor.

Now directing attention to Fig. 1, in particu-~
lar, the base or bottom of the inner chamber 31
is separated from the outer chamber by .a bot-
tom ‘wall 39 having a plurality of openings 40 for
allowing the fuel to flow from one chamber to
the 'other. A metal disk 41 extends across the
casing immediately above the diaphragm 15 and
this disk has a marginal flange 42 disposed be-
tween the flanges 12 and 12 so ‘as ‘to secure the
disk rigidly in position. It might be mentioned
that the margin of the diaphragm seals the cas-
ing at the underside of the disk margin 42, while
at the upper side of the disk a rubber sealing
ring 44 is provided for this purpose.

‘The central portion of the disk 41 is upwardly
off<set and is provided with a central large open-
ing 45 and smaller, marginal openings 46. At its
upper side the disk has‘an annular rib 49 located
between the opening 45 and the series of openings
46, and this rib serves as-an anchor for-a disk-
like, Tubber-valve 88 which has'an annular down-

5 wardly open channel portion 51 fitting -the rib

and dlso-sealing against the bottom 29. Thevalve
50 has'an opening 53 at its center-and around this
opening it has an upwardly extending sealing
bead 54 adapted to contact the underside of the
base 39, and it might be noted that this bead 54
is generally wedge shape in cross section so as
to present a relatively narrow edge for contact-
ing the base. Outwardly of the channel 5{, the
disk ‘has‘a similar annular bead 55 on its under-

55 gide which is adapted to contact the disk 41 out-
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wardly of the openings 46. The valve 50 may
be composed of any of the synthetic rubbers
which are resilient and flexible and highly re-
sistant to the action of hydrocarbon fuels and
also resistant to corrosion.

Within the inner chamber 34, a cylindrical fil-
ter 69 is provided which rests on the bottom wall
39 radially beyond the openings 4§ and this filter
is maintained in position by an upper disk e.le-
ment §i slidably disposed on & tubular projection
62 extending upwardly from the base. A coil
spring 63 around the projection 62 urges the disk
61 and filter downwardly and the upper end of
the spring is engaged by a closure or cap 84 which
extends over the upper end of the projection 62
and at its outer margin engages a sealing ring 56
on the casing. The cap 64 is anchored on the
projection 52 by means of a bolt 78 extending
throuch an opening 74 in the cap and threaded
into the upper end of projection 2, and a sealing
ring 12 is provided under the head of the bolt so
as to prevent fuel leakage.

During operation of the pump, downward
movement of the diaphragm 15 causes the central
portion of the vaive 58 to move downwardly while
at the same time the outer marginal portion of
the valve is maintained in tight sealing engage-
ment with the disk 61. Movement downwardly
of the central portion of the valve allows fuel to
flow through the openings 49 and %3 and into the
space between the disk 41 and the diaphragm, and
then upon upward movement of the diaphragm,
the central portion of the valve is held in sealing
engagement with the bottom 38 while pressure on
the fluid causes it to flow upwardly through the
openings 46 and to escape past the bead 85. It
should be understood that the movement of the
fuel will 1ift the marginal portion of the valve and
allow it to flow under the bead 55, and this is true
also in connection with the bead 58 during flow of
fuel downwardly through openings 498. Also it is
to be understood that the resiliency of the rubber
naturally tends to cause the beads to return to
seating contact with the metal surfaces which
they are adapted to contact.

Attention is directed to the fact that in as-
sembling the pump, the contact between the mar-
gin 42 on the disk 4! and the flange 13 on the
casing definitely locates the rib 48 on the disk
with respect to the bottom 39 of the casing, and
the relation of parts is such that the rubber valve
between the rib 49 and bottom 39 is sealingly
clamped in place, but without such pressure as to
cause any deformation in either the central por-
tion of the valve or in its outer marginal portion.
At the same time by having projection 2 limiting
the extent to which the bolt 78 can be tightened,
any tendency of the bottom 38 to be deformed
through tightening of the bolt is eliminated.
Thus if the bolt is tightened in one case more than

" in another, the variation will have no effect on
the bottom 39. As a result the rubber valve will
not be altered in shape or position at any time.

From the foregoing, it should be appreciated
that the rubber valve 58 may be accurately con-
structed and shaped and accurately located in
position and that its condition will not be altered
such as by deformation through any tightening
of the screws {3 or tightening of the bolt 70.
Hence, the valve may be rapidly and accurately
arranged and with such relation of parts that its

. efficient and proper operation will be assured at
all times.

Although only one form of the invention has
been illustrated and described in detail, it will be
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4
apparent to those skilled in the art that various
modifications may be made without departing
from the scope of the claims.

What is claimed is:

1. In a fuel pump, & casing, a wall in the casing
and forming a part thereof, a plate spaced out-
wardly from and parallel to the wall, means re-
leasably securing the plate to the casing, said
plate having a central opening and an outer open-
ing spaced from the central opening, the wall
having an opening adapted to communicate with
said central opening in the plate, and rubber vaive
means including a central portion and an outer
portion and annularly gripped and sealed between
the plate and wall intermediate said central por-
tion and said outer portion, said central portion
controlling communication between the opening
in the wall and the central opening in the plate
and the outer portion being arranged to flex and
thereby cover and uncover the outer opening in
the plate.

2. In a fuel pump, a casing, a plate extending
across the casing and having a first opening and
an additional opening between said first opening
and the periphery of the plate, a wall above the
plate and substantially parallel thereto and hav-
ing an aperture disposed to communicate with
said first opening, a rubber valve disk between the
wall and plate and having an opening normally
closed by said wall and adapted to connect said
aperture and said first opening to allow fuid to
flow therethrough, and means sealing the rubber
valve disk between the wall and plate, said means
being arranged around said first opening to pre-
vent the flow of fluid between said wall and said
plate from one of said openings in said plate to
the other, said rubber valve disk being in normal
covering relation to said additional opening and
said aperture and being free to flex to alternately
uncover said additional opening and said aper-
ture.

3. In a fuel pump, a casing, a plafe extending
across the casing and having a first opening and
an additional opening between said first opening
and the periphery of the plate, 2 wall above the
plate and substantially parallel thereto and hav-
ing an aperture disposed to communicate with
said first opening, a rubber valve disk between the
wall and plate and having an opening normally
closed by said wall and adapted to connect said
aperture and said first opening to allow fluid to
flow therethrough, and means sealing the rubber
valve disk between the wall and plate, said means
being arranged around said first opening to pre-
vent the flow of fluid between said wall and said
plate from one of said openings in said plate to
the other, said rubber valve disk being in normal
covering relation to said additional opening and
said aperture and being free to flex to alternately
uncover said additional opening and said aper-
ture, and beads on the flexing portions of said
rubber valve disk adapted to contact the plate
and wall respectively.

4. In a fuel pump, a pump diaphragm, a lower
casing member secured to the lower side of the
pump diaphragm, an upper casing member, a
plate interposed between said upper casing mem-
ber and the pump diaphragm, said plate being
recessed to form a pumping chamber, a vapor
dome extending upwardly from said pumping
chamber, a plurality of radially spaced openings
in said plate, and an annular flexible disc secured
to the upper side of said plate and having a radi-
ally outer peripheral portion overlying the ra-
dially outer of said radially spaced openings and
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-¢ffective “in ‘one ~position to prevent fuid :fow
‘therethrough-and having-a radially inner periph-
=eral ‘portion - overlying ‘the radially inner-of said
radially spaced openings and-éfective in one posi-
‘tion to 'prevent fluid flow ‘therethrough,-at least
“one ‘of ‘said -openings communicating with said
‘yapor-dome.

9..:A fuel pump comprising an upper housing
‘member “having=an -outlel chamber portion, an
“inlet chamber portion and a transversély extend-
‘ing wall'portion comprising the lower wall of said
‘inlet .chamber 'portion and having an aperture
“comunicating with said “inlet ¢hamber .portion,.a

lower housing-member, 4 pumping diavhragm ex-
“tending transversely of said pump intermediate
~said ‘housing members, an apertured plate mem-
“ber extending transversely .of said ‘pump ‘inter-
“mediate said pumping diaphragm and said upper
‘housing member and cooperating - with the former
‘to define a pumping c¢hamber, said plate having
an annular upwardly ex tpndlng ‘portion preject-
“ing ‘toward said wall portion -cutwardly of -said
‘aperture, and ‘inlet and outlet valve means for
controlling the flow of fluid through 'said aper-

ture -and said -apertured ‘plate from said inlet <

chamber portion to said pumping chamber and
- from said pumping chamber to said outlet cham-
ber portion and -comprising -an annular flexibie
valve member mounted on said plate member and
having an annular wall portion cooperating with
said upwardly extending -portion of isaid plate
member to position said valve member, said valve
member forming an annular seal between said
annular upwardly ‘extending portion and said
transversely extending wall portion.

6. A fuel pump comprising an upper housing
member - -having an outlet .chamber portion, an
“inlet. chamber portion and a transversely extend-
ing wall portion comprising the lower wall.of said
inlet chamber portion and having an aperture
communicating with said inlet chamber portion,
a lower housing member, a pumping diaphragm
extending transversely of said pump intermediate
said -housing members, an.apertured plate mem-
ber extending fransversely-of said pump inter-
“mediate said pumping diarhragm and said upper
“housing. member and cooperating with the former
to. define a pumping chamber, -said plate having
an annular upwardly extending portion :project-

ing toward said wall portion outwardly of said 3

aperture and inlet and ouflet valve means for
controlling the flow of fluid through said aper-
ture and said -apertured plgte from -said inlet
chamber portion to said pumping chamber and

from said pumping chamber to said outlet cham- 3:

ber portion and comprising an annular fexible
valve member mounted on said plate member
and having an annular wall portion cooperating
with said upwardly extending pertion of said

plate member to position said valve member, said &

valve member providing an annular seal between
said upwardly extending portion of said plate
member and said wall portion of said upper hous-
ing member, said plate member coopverating with
said upper housing member to define an outlet
chamber, and said valve member being adapted
to control communication between said inlet
chamber portion, said pumping chamber and said
outlet chamber. .

7. In a fuel pump, a casing, a plate and wall
extending transversely of said casing and dis-
posed in substantially parallel, spaced relation,
said plate and wall being aperfured: a rubber
valve disk disposed betwsen the wall and plate
and having an opening therethrough; and means
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"supporting ‘the disk and sealing the wall :and
-plate to the disk annularly about said :opening

and spaced inwardly ‘of the 'outer margin of the

“disk, 'said aperture in‘said wall being ‘disposed

Jnwardly-of the annular seal of ‘said plate and
said wall to said disk, said plate having ‘a first
'opening inwardly of the annular seal of gaid plate
and said wall to'said disk and a second opening
outwardly of said annular seal, the disk including
a'portion inwardly of said sealing means and a
rortion outwardly of said sealing means, one of
‘which portions in its free position covers said
opening in said wall to prevent the flow of fluid
therethrough and the other of which portions in
its free position covers sa2id second opening in

:said ‘plate to ‘prevent the flow of fluid fhere-

through and both of which portions are Tree to

‘flex from said positions.

8. A fuel pump comrrising means defining -an
inlet chamber and an outlet chamber, ‘a trans-
versely extending wall having an aperture com-
municating ‘with said inlet chamber, a trans-

versely extending plate disvosed in generally

spaced parallel relation to said wall and having a
first opening adapted to communicate with ‘said

‘aperture and a second onening adapted to com-

municate with said outlet chamber, g transversely
extending diaphrasm operable to effect a flow of
fluid through said pump, and a valve disk com-~

prising an annular fiexible ’dislg disposed between
'said ‘wall ‘and said ‘plate and ‘having a central

aperture adapted to communicate with said aper-

‘ture and ‘communicating with said first ‘opening,
‘an inner annual marginal portion adjacent said
‘central aperture adapted to sealingly engage said

wall to close said central aperture, an outer an-
nular marginal portion adapted to sealingly en-

‘gage said plate outwardly of said second opening,

and an intermediate snnular portion sealingly en-~
gaging said wall outwardly of said aperture and
sealingly -engaging said plate -outwardly of said
first opening and inwardly of said second opening,
said disk, inwardly of said intermediate portion,

‘being adapted to fex to move sdid inner mar-

ginal portion out of engagement with said plate

and establish communication between said aper-

ture and said first opening through said central
aperture, and said disk, outwardly of said inter-
mediate "portion, being adapted to flex to move
said outer marginal portion out of engagement

“with ‘said plate and establish communication be-
‘tween said second opening and said outlet cham-
“ber.

9. 'Tn a fuel pumn, a casmsr part having an open
end, a rigid plate extending across the casing part
and fastened thereto in direct contact with the
end of the casing so as to fix the plate in position,
a wall forming part of the easing and extending
in spaced relation to and substantially parallel
to the plate, said wall having an opening therein,
a rubber valve disk between the plate and wall
having an opening adapted to permit fiuid to flow
therethrough, and means supporting said disk
and sealing the wall and plate to the disk an-
nularly about said opening in the disk intermedi-
ate said opening in said disk and the outer mar-
gin of the disk, said opening in said wall being dis-
posed inwardly of the annular seal of said wall
and said plate to said disk, said plate having a
first opening inwardly of the annular seal of said
plate and said wall to said disk and a second
opening outwardly of said annular seal, the disk
including a portion inwardly of said sealing means
and a portion outwardly of said sealing means,
one of which portions in its free position covers
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said opening in said wall to prevent communi-
cation thereof with said opening in said disk and
. the other of which portions in its free position
covers said second opening in said plate to pre-
vent fluid flow therethrough and both of which
portions are free to flex from said positions.

10. In a fuel pump, a casing part having an
open end, a rigid plate member extending across
the casing part and fastened thereto in direct
contact with the end of the casing so as to fix the
plate member in position, a wall member form-
ing part of the casing and extending in spaced
relation to and substantially parallel to the plate
member, said wall member having an opening
therein, a rubber valve disk between the plate
member and wall member having an opening
adapted to permit fluid to flow therethrough, and
means supporting said disk and sealing the wall
member and plate member to the disk annularly
about said opening in the disk intermediate said
opening in said disk and the outer margin of the
disk, said opening in said wall being disposed in-
wardly of the annular seal of said wall and said
plate to said disk, said plate member having a first
opening inwardly of the annular seal of said plate
member and said wall member to said disk and
a second opening outwardly of said annular seal,
the disk including a portion inwardly of said seal-
ing means and a portion outwardly of said sealing
means, one of which portions has a first sealing
bead which in the free position of said one of
said portion engages one of said members to pre-
vent communication between said opening in said
wall member and said opening in said disk and
the other of which portions has a second bead
which in the free position of said other of said
portions engages the other of said members to
prevent fluid flow through said second opening in
said plate member, and both of which portions are
free to flex from said positions.

11. A valve disk for a pump having an inlet
chamber and an outlet chamber, a transversely
extending wall member having an aperture com-
municating with one of said chambers, a trans-
versely extending plate member disposed in gen-
erally spaced parallel relation to said wall mem-
ber and having a first opening adapted to com-
municate with said aperture and a second open-
ing adapted to communicate with the other of

said chambers, said valve disk comprising an an- ;

nular fiexible disk adapted to be disposed between
said wall member and said plate member and
having a central aperture adapted to communi-
cate with one of said openings, an inner annular
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marginal portion adjacent said central aperture
adapted to sealingly engage one of said members
to close one of said openings, an outer annular
marginal portion adapted to sealingly engage the
other of said members to close the other of said
openings, and an intermediate annular portion
adapted to sealingly engage said members inter-
mediate said openings, said disk, inwardly and
outwardly of said intermediate annular portion,
being adapted to flex to move said inner mar-
ginal portion to permit the flow of fluid through
said one of said openings and to move said outer
marginal portion to permit the flow of fluid
through said other of said openings.

12. In a fuel pump, a resilient unitary annular
valve disk having an annular bead disposed ad-
jacent its inner periphery at one side of said valve
disk and a second annular bead disposed ad-
jacent the oufer periphery of said valve disk and
at the opposite side of said disk, said valve disk
having an annular supporting portion disposed
intermediate said annular beads and said annu-
lar valve disk, inwardly and outwardly of said
annular supporting portion being free to flex to
move said annular beads relative to said annular
supporting portion.

CORNELIUS W. VAN RANST.
WARD D, SMITH.
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