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

.Puel pumps employmg pulsatmg dlanhragms
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 engine cam shaft. :The. present invention is
concerned with a fuel pump of thls general
character. .

-.One. obJect of the mvepmen is- to prov1de an im-
proved: type of.fuel ‘pump employing a pulsating
diaphragm,-wherein the inlet and:i-outlet. valves
are arranged in a-unitary subassembly which may
be ines penswely manufactured and readlly in-
stalled. . :

Anmher obJect of the mventlon is to prov1de an
improved type of:fuel:pump wherein the valve
assenibly .and- diaphragm are held in. position be-

tween two separable.parts-of the casing whereby .

assembly of the parts is-simplified and facilitated.

Another object of the invention is to provide a
fuel pump having -an -improved. filtering means
which may readily be inserted and removed. -
Another object of the invention is to provide a

pump which is.so constructed that. vapor
chambers are- prov1ded. both at the 1n1et and out-
Iet sides-of the pump. .

- Other objects of the mventmn W111 become ap-
parept from the following specification, from the
drawings relating thereto and from the clalms
hereinafter-set. forth. . .

For a betler understandmg of the mventlon
reference may be had to.the drawings wherein:

‘Figure-1 is & cross-sectional view illustrating a
fuel-pump constructed accordmg to one form of
the invention;- .

Flg. 2 isa plan wew of tne structure shown by
Fig.-}; and; - ;

Fig.3 is a side eleva,tmnal view partly in cross-
aectmn showing’a pump constructed accordmg to
another form of the invention.:

Referring to Fig. 1, the nump comprises a cas-
ing-having & lower part 18 and an upper part {1,
and these parts ofithe casing-have flanges §2.and
{3 fastened together by screws. 4. The casing
thus provided is divided by a diaphragm {§ having
a >margina1' portion 7 rclamped between  the
flanges {2 and #2. This diaphragm is constructed
of. m““ble material such'as a synthetic rubber
having a high resistance to the action of hydro-
carbon fuels, and it is fAexible so that it may be
moved relative to its. marginal portion. - The dia-
phragm-is held between two metal:disks 18 and
18, and these are connected at their centers by a

fuel

P B
pm 20 ha,vme collars 21 and 22 at opposn',e szdes
of the disks. -

-.A spring. 24 encu'clmg the pm normally urges
the: diaphracm upwardly and such spring at its
upper end engages the disk 19 and at its lower end
it seats in a recess 25 in a Jower wall 26 of the part
2. of the casing. - Below the diaphragm, the pin
20 projects. downwardly through a tubular boss
21 projecting upwardly from:the 'wall 25 and the
lower end-of the pin is flattened ‘and is provided
with an eloengated eye28. - The end of the pin is
lecated within an+auxiliary chamber-29 in part
{2: of the casing and-within this auxiliary cham-
ber a bell crank 30 is located. -This - bell crank-is
pivoted on a-pin 3f journalled 'in opposite ‘walls
of the-auxiliary chamber-28 and one end of the

~ bell: crank pro1ects through the eye 28 in the

30

35

40

43

50

58

pin 28.

The bell crank is normally urged in a counter-
clockwise: directiont by a spring: 32 engaging at
one erid-a-lég 34 on the bell crank, and at its other
end 2 seat 35 on-the-casing wall. A socket 38 is
carried by the opposite-end of the bell crank and
such. socket is-adapted to be moved by ‘a stéem 40
operating: from the cam shaft. From the con-
struction so far ‘described, it should be evident
that if -the pin-40 is'reciprocated, the bell crank
likewise-will be reciprocated’'and in turn the dia-
phragm will be movéd upwardly and downwardly:
At the sare time, it should be evident that if the
diaphrasm ‘is held: in -a lower position by fuel
pressure above the diaphragm, the bell crank can
contiriue its movements diuéto the elongated
opening-28, and 'if the pressure ' is sufficient the
diaphragm may remain idle. It follows also that
the:stroke of the diaphtagm may be progressively
shortened as the plessure above the dlaphragm
increases.

-The part- i of the casing includés an inner wall
4i which forms an outer:vapor and fuel chamber
43 and-an inner vapor and -fuel chamber #4.
Fuel:-enters: the inner chaimber 44 by means of a
fuel inlet 45 and thén flows through the chamber
44 and then downwardly into the chamber 43.

Flow of the fuel from the one chamber into the
other is controlled by a valve subassembly which
comprises aniupwardly bowed metal disk 48 hav-
ing a- marginal portion 49 clamped between the
flanges 12 and §3; and if desired a gasket 50 may
be' provided between the marginal portion of the
disk and the flange 3. It is evident that the edge
of:.the. diaphragm acts-as-a-seal at the opposite
side of the disk. At its center, the valve disk 48
has an: upwardly ‘projectihg tubular projection
52 and this tubular projection terminates in a re-
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duced bhore 53 so as to provide s valve seat 54.
The bore 53 is adapted to be closed by a valve
plate 55 which is urged upwardly by a spring 56,
and this spring in turn rests on the base of an in-
verted cup shaped element 57 press fitted into the
lower part of the projection 52. The base of the
cup is provided with a plurality of openings 60
so that fuel may flow through the cup. The valve
plate 59 constitutes the inlet valve and when it is
unseated, fuel flows downwardly past the plate
and through the openings 68 to the space above
the diaphragm.

Fuel is adapted to flow upwardly through the
disk 28 and inio the chamber 43 through a plu-
rality of outlet openings §2 in the disk, and these
openings are adapted normally to be closed by a
ring plate 64 surrounding the tubular projection
82 on the disk. This ring plate is urged down-
wardly by a tapered coil spring 85 seating at its
lower end against the ring plate and having its
upper end coil contracted into an annular groove
66 in the wall of the tubular projection.

In order to seal the upper end of the tubular
projection 82 to the inner wall 41 of the cas-

ing, the lower end of the latter has an upwardly =

and inturned conical wall portion 70 and a syn-
thetic rubber sealing ring T{ is provided on the
upper end of the tubular projection for engage-
ment with the tapered wall. At its upper end
the conical wall 10 joins a cylindrical wall 73
and the latter terminates in a smaller cylindri-
cal portion 14 thereby providing a shoulder 75.
This shoulder supports a cylindrical filter 76 hav-
ing a lower end plate 77 resting on the shoulder
and an upper end plate 19 which is pressed down-
wardly by a spring 86. The filter and spring
are slidably mounted on the cylindrical portion
of the upwardly projecting housing and the spring
is normally urged downwardly by a cover 8f
at the upper end of the chamber 44, This cover
is secured in place by a screw 82 which is thread-
ed downwardly into the upper end of the cylindri-
cal portion 74. A plurality of slots 83 in the
wall of portion 14 permit the fuel to flow from
the chamber 44 into the cylindrical portion 74.

When the diaphragm moves downwardly, the
valve plate 5% is drawn from its seat and fuel
flows past this plate into the space above the
daphragm. All fuel entering the inlet 45, of
course, passes through the filter 78 before it can
flow downwardly past the valve plate 55. On the
upward movement of the diaphragm, the valve
plate closes and then the pressure of the dia-
phragm on the fuel forces the ring plate 64 up-
wardly to allow the fuel to flow into the chamber
43. From this chamber the fuel flows through
an outlet 85 shown in Fig. 2 which communi-
cates with the lower part of the chamber 43.

It is evident that the upper parts of the cham-
bers 43 and 44 serve as vapor chambers so as
to minimize vapor lock both at the inlet and out-
let sides of the pump. It is also evident that the
filter may easily be installed and replaced simply
by removing the screw 82. Also it is evident that
the valve assembly is carried entirely on the disk
48 and thus it may be easily installed and re-
placed. Assembly of all the parts may be af-
fected by placing the valve assembly and dia-
phragm in position and then placing the upper
casing part (! in position and then securing the
two parts of the casing together by the screws 4.

The construction shown by Fig. 3 has the same
diaphragm and valve assembly and filter arrange-
ment as that shown by Fig. 1. However, in this
case the lower end of the pin 20 engages one arm

4
of a bell crank 98 pivoted as indicated at 81 in
the lower part of the casing and the opposite end
of this bell crank indicated at 92 is engaged by
a pin 93 slidable in a tubular part 94 of the cas-

8 ing. The outer end of this pin has a head 95
engaged by a cam 96 on the cam shaft in the
engine and the pin normally is urged against
the cam by a coil spring 97 seating against the
head 95 on the pin and against a collar 98 on

10 a sleeve 99. This sleeve is mounted in the tubu-
lar portion 94 and serves as a bearing for the
pin 83. In other respects the fuel pump func-
tions the same as the construction disclosed in
Fig. 1.

13  Although more than one form of the invention
has been illustrated and described in detail, it
will be apparent to those skilled in the art that
various modifications may be made without de-
parting from the scope of the claims.

20 Whatis claimed is:

1. A fuel pump comprising a casing having an
annular outer wall and an annular inner wall
forming chambers one within the other, the in-
ner wall having a tapered wall portion at one
end, a valve plate extending across the casing
at one end of the chambers and connected to the
outer wall, means sealing the plate to the tapered
wall at the end of the inner chamber, and means
for effecting a pump action to force fuel from
30 one of the chambers to the other.

2. A fuel pump comprising a casing having an
annular outer wall and an annular inner wall
forming chambers one within the other, the in-
ner wall having a tapered wall portion at one
end, a valve plate extending across the casing
at one end of the chambers and connected to
the outer wall, means sealing the plate to the
tapered wall at the end of the inner chamber and
comprising a rubber sealing ring carried by the
40 plate and engaging the tapered wall, and means
for effecting a- pump action to force fuel from one
of said chambers to the other.

3. A fuel pump comprising a casing having an
annular outer wall and an annular inner wall
forming chambers one within the other, the in-
ner wall having g tapered wall portion at one end,
a valve plate extending across the casing at one
end of the chamber and connected to the outer
wall, means sealing the plate to the tapered wall,
30 valve means for confrolling the flow of fuel be-

tween the chambers and the space at the side
of the plate opposite the chambers, and means
for effecting a pump action to force fuel from
one of said chambers to the other.

i3 4. A fuel pump comprising a casing having
an annular outer wall and an annular inner wall
forming chambers one within the other, the inner
wall having an inwardly turned, annular flange
at one end, a tubular filter disposed in the inner

¢o chamber and seated on said flange, cover means
closing the other end of the inner chamber, and
means for effecting a pump action to force fuel
from one of said chambers to the other.

5. A fuel pump comprising a casing having an

¢35 annular outer wall and an annular inner wall
forming chambers one within the other, the inner
wall being reversely turned at one end to provide
an inner tubular post and the post being aper-
tured to allow fuel to flow through the wall

70 thereof, a tubular filter. disposed on said post
within the inner chamber, and means for effect-
ing a pump action to force fuel from one of said
chambers to the other. - .

6. A fuel pump comprising a casing having an

75 annular outer wall and an annular inner wall
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forming chambers one within the other, the inner
wall being reversely turned at one end to provide
an inner tubwar post and the post being aper-
tured to allow fuel to flow through the wall there-
of, a tubular filter disposed on said post within
the inner chamber, cover means closing the other
end of the innsr chamber and also acting to hold
the filter in place, and means for effecting a
pump action to force fuel from one of said cham-
‘bers to the other.

7. A fuel pump comprising a casing including
two parts having cooperating flanges, a dia-
phragm, a valve plate disposed adjacent to said
diaphragm on one side thereof, both said dia-
phragm and said valve plate extending trans-
versely of said casing and having their mar-
.ginal portions secured between said cooperating
flanges, said diaphragm and said valve plate co-
operating to define a snace therebetween, said
casing defining inlet anc outlet chambers at the
side of said plate remote from said diaphragm,
-inlet and outlet valve means carried by said plate
so that fuel may be drawn from said inlet cham-
ber through said inlet valve means into said space
when said diaphragm is moved in one direction
and then forced out of said space through said
outlet valve means into said cutlet chamber when
-said diaphragm has moved in the opposite direc-
tion, and means for pulsating the diaphragm.

8. In a fuel pump a housing comprising an
upper housing member and a lower housing mem-
ber, a pumping diaphragm, a plate member, said
diaphragm and said plste member being disposed
within said housing and having peripheral por-
tions supported hetween said housing members,
said plate member being recessed to form a pump-
ing chamber, said upper housing member defin-
ing an inlet chamber and an outlet chamber com-
prising a vapor dome extending upwardly from
said pumping chamber, an inlet valve mounted
on said plate member, and an outlet check valve
removably secured to the upper side of said plate
to separate the pumping chamber from the vapor
-dome.

9. A fuel pump comprising a housing including
-first and second housing members, cne of said
members having inlet and outlet chamber por-
-tions, a pumping diaphragm, an apertured plate
-member, said diaphragm and said plate member
being disposed within said housing and supported
-between said housing members and defining a
pumping chamber, and inlet and ouflet valve
means mounted on said plate member adapied to
-eontrol communication between said inlet and
outlet chamber portions and said pumping cham-
- ber.

10. A fuel pump comprising a housing includ-
ing first and second housing members, one of said
members having inlet and outlet chamber por-
-tions, a pumping diaphragm, an apertured plate
member, said diaphragm and said plate member
-being disposed within said housing and supported
‘between said housing members and defining a
pumping cheiber, and means carried by said
plate and including inlet and outlet valve means
-adapted to controel communication between sa1d
inlet and outlet chamber portions and said pump-
-ing chamber and means extending between said
inlet and outlet valve means and sealingly en-
gaging said one of said housing members and said
plate member to prevent communication between
said inlet and outiet chamber portions except
-through said pumping chamber.

11. A fuel pump comprising a housing includ-
; ing upper and lower housing members, said upper
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gealing engagement with said dia
plate member bemv disposed above said dia
puragm.and havin
gagement cilset

disposed  within

~ing. an-upper housing member having
-outlet chamber portions and a lower housing

6

housing member having an inlet chamber portion
and an outlet chamber portion, a pumping dia-
phragm, a plate member having an annular seal-
ing engagement with said disphragm and cooper-
ating therewith inwardly of said engagement to
define a pumping chamber, said plate and said
diaphragm being disposed within said housing
and supported between said housing members,
and inlet and outlet valve means mounted on

s3id plate member adapted to control communi-

cation between said inlet and outlet chamber
portions and said pumping chamber.

12. A fuel pump comprising a housing includ-
ing upper and lower housing members, said upper
housing member having an inlet chamber por-

tion and an outlet chamber portion, a pumping

diaphragm, a plate member having an annular
phragm, said

a poriion inwardly of said en-~
i_tpwardly to form 8 pumpiag
chamber, said plate and sai¢ diaphragm being
said housing and supported be-
tween said housing members, and inlet and outled
valve means mountad on said plate member
adapted to .control communication between said
inlat and outlet.chamber portions and said pump-

ing chamber.

18. A fuel pump comprising a housing includ-

.ing upper and lower housing members, said upper
housing member having an inlet chamber por-

tion and an outlet chamber portion, a pumping

diaphragm, a plate member having an annular

sealing engagemens; with said diaphragm, said
plate member being disposed above said dia-
phragm and having a portion inwardly of said

.engagement offset upwardly and cooperating with
.said diaphragm to define a pumping chamber,

said plate and said diaphragm being disposed
within said housing and supported between said
housing members, inlet and outlet valve means

.mounted on said plate member adapted to con-
trol communication between said inlet and outlet
.chamber portions and said pumping chamber,

said housing members having registering fiange

.portions,; said plate and said diaphragm having
-peripheral portions disposed between said flanges,
.and means for securing said flangss together to

grip.said peripheral portions.
-14. A fuel pump.comprising a housing includ-
ing an.upper:housing member and a lower hous-

-ing member, g pumping diaphragm, a plate mem-

her, said diaphragm and. said plate member being

-disposed . within said housing and interposed. be-
tween.said: housing members, said plate member
‘being.recessed:to form a pumping chamber and

having a ceutral opening therethrough and other
openings: therethrough in spaced relation to said

-central opening, valve means on said plate mem-

ber disposed between said upper housing member

-and said pumping chamber, said valve means.in-

cluding . means contrelling communication be-
tween said chamber and said upper housing mem-

-ber through said central opening and means con-
: trolling cominunication between said chamber

and said: upper . housing member through said

-other openings.

15. A fuel pump comprising.a housing includ-
inlet and

member, a pumping diaphragm, a plate member,

-said-diaphragrt and said plate member being dis-
-posed within said housing and interposed between
-said housing members, said plate meinber being
78"

recessed to' form a pumping chamber and having
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a central opening therethrough adapted to com-
municate with one of said chamber portions and
having other openings therethrough adjacent said
central opening and adapted to communicate
with the other of said chamber portions, valve
means on said plate member disposed between
said upper housing member and said pumping
chamber, said valve means including means con-

trolling communication hetween said pumping.

chamber and one of said chamber portions
through said central opening and means con-
trolling the flow of fluid between said pumping
chamber and the other of said chamber portions
through said other openings.

16. A fuel pump comprising a housing includ-
ing an upper housing member and a lower hous-
ing member, a pumping diaphragm, a plate mem-
ber, said diaphragm and said plate member being
disposed within said housing and supported be-

tween said housing members, said plate mem-

ber being of substantially uniform thickness and
having a central opening therethrough and other
openings therethrough in spaced relation to said
central opening, said plate member having an off-

set portion forming a pumping chamber and

terminating at its inner periphery in a cylindrical
portion surrounding said central opening, valve
means on said plate member including means
mounted on said cylindrical portion for control-
ling the flow of fluid between said pumping cham-
ber and said upper housing member through said
central opening in one direction and means for
controlling the flow of fluid between said pump-
ing chamber and said upper housing member
through said other openings in the opposite di-
rection.

17. A fuel pump cemprising a housing including
an upper housing member having an inlet cham-
ber portion and an outlet chamber portion and a
lower housing member, a pumping diaphragm, a
plate member, said diaphragm and said plate
member being disposed within said housing and
supported between said housing members, said
plate member being of substantially uniform

thickness and having a central opening there-

through and other openings therethrough in
spaced relation to said central opening, said cen-
tral opening being adapted to communicate with
one of said chamber portions and said other
openings being adapted to communicate with the
other of said chamber portions, said plate mem-
ber having an offset portion forming a pumping
chamber and terminating at its inner periphery
in a cylindrical portion surrounding said central
opening, valve means on said plate member in-
cluding means mounted on said cylindrical por-
tion for controlling the flow of fluid between said
pumping chamber and said one of said chamber
portions through said central opening in one di-
rection and means for controlling the flow of
fluid between said pumping chamber and said
other of said chamber portions through said other
cpenings in the opposite direction.

18. A fuel pump comprising a casing including
a pair of housing members and means for holding
said housing members together, said casing hav-
ing an outer annular wall and an inner annular
wall forming chambers one within the other, a
valve plate extending across the casing and hav-
ing its marginal portion gripped between said
housing members, spring pressed valve means on
the plate for allowing fuel to flow through the
plate in one direction from one chamber, spring
pressed valve means on the plate for allowing
fuel to flow through the plate in the other di-
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‘rection to the other chamber, gnnular means

sealing said inner wall to said valve plate around
one of the valve means, and means for effecting
a pump action to force fuel from one of said
chambers to the other.

19. A fuel pump comprising & casing including
a pair of housing members and means for hold-
ing said housing members together, said casing
having an outer annular wall and a concentric
inner annular wall, said walls forming a central
inlet chamber and an annular outlet chamber
surrounding said inlet chamber, a valve plate ex-
tending across the casing and having its mar-
ginal portion gripped betwen said housing mem-
bers, spring pressed valve means on the plate
for allowing fuel to flow through the plate in one
direction from said inlet chamber, spring pressed
valve means on the plate for allowing fuel to flow
through the plate in the other direction to said
outlet chamber, annular means sealing said in-
ner wall to said valve plate around one of the
valve means, and means for effecting a pump
action to force fuel from said inlet chamber. to
said outlet chamber,

20. A fuel pump comprising a casing including
a pair of housing members and means for holding
said housing members together, said casing hav-
ing an outer annular wall and an innher anaular
wall forming chambers one within the other, the
outer chamber having an upper annular portion
affording a pressure doime, a valve plate extend-
ing across the casing and having its marginal
portion gripped between said housing members,
spring pressed valve means on the plate for al-
lowing fuel to flow through the plate in one di-
rection from one chamber, spring pressed.valve
means on the plate for allowing fuel to flow
through the plate in the other direction to the
other chamber, annular means sealing said inner
wall to said valve plate around one of the valve
means, and means for effecting a pump action
to force fuel from one of said chambers to the
other.

21. A fuel pump comprising a casing including
a pair of housing members and means for hold-
ing said housing members together, said casing
having an outer annular wall and an inner an-
nular wall forming chambers one within the
other, a valve plate extending across the casing
and having its marginal portion gripped between
said housing members, a diaphragm extending
across said casing and having its marginal por-
tion gripped between said housing members, said

‘plate and said diaphragm cooperating to define

a pumping space, spring pressed valve means on
the plate for allowing fuel to flow through the
plate in one direction from one chamber, spring
pressed valve means on the plate for allowing
fuel to flow through the plate in the other di-
rection to the other chamber, annular means
sealing said inner wall to said valve plate around
one of the valve means, and means for effecting
a pump action to force fuel from one of said
chambers to the other.

22. A fuel pump comprising a pair of housing
members having cooperating annular flanges and
providing inner and outer concentric wall por-
tios, the inner of said wall portions defining an
inlét passage and said wall porticns cooperating
to define an annular outlet passage surrounding
said inlet passage, a unitary valve subassembly
adapted to control the flow of fluid through said
passages and comprising a mounting plate ex-
tending transversely of said passages and having

1Its peripheral portion . gripped between said
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flanges, said mounting plate having an inlet
opening adapted to communicate with said inlet
passage and a plurality of outlet openings
adapted to communicate with said outlet pas~
sage, and inlet and ouflet valve means adapted
to open and close said openings, and means for
effecting a pumping action to force fluid through
said pump.

23. In s fuel pump having a pair of housing
members having cooperating annular flanges and
defining an inlet passage and an annular outlet
passage suwrrounding said inlet passage, a unitary
valve subassembly adapted to control the flow
of fluid through said passages and comprising a
mounting plate having a peripheral portion
adapted to be gripped between said flanges and
having an inlet opening adapted to communicate
with said inlet passage and a pluralilty of cutlel
openings adapted to communicate with said out-
let passage, and inlet 2nd outlet valve means
adapted to open and close said openings.

24. In a fuel pump having a pair of housing
members having cooperating annular flanges and
defining an inlet passage and an annular outlet

passage surrounding said inlet passage, a unitary <

valve subassembly adapted to control the flow of
fluid through said passages and comprising a
mounting plate having a peripheral portion
adapted to be gripped between said flanges and
having an inlet opening adapted to communicate
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with said inlet passage and a plurality of outlet
openings adapted to communicate with said out-
let passage. an inlet valve element adapted to seat
on said plate to close said inlet opening, an outlet
valve element adapted to seat on said plate to
close said outlet openings, inlet and outlet spring
abutments mounted on said plate, and inlet and
outlet springs mounted on said abutments and
engaging said elements to urge the latter toward
their seated positions.

CORNELIUS W. VAN RANST.
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