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3. 

Figure 6 is a sectional elevation of a valve as 
Sembly. 

Figure 7 is a sectional view taken along the 
line 7-7 of Figure 5. 

Figure 8 shows the valve Spring. 
Figure 9 is a sectional view of the valve. 
Figure 10 is a sectional view of the valve seat 

member. 
Figure 11 is a plan view of the operating lever 

Or hanmer. 
Figure 12 is a sectional elevation of the han 
S. 

Figure 13 is a sectional elevation of the dia 
phragm assembly. 

Figure 14 is a sectional plan view taken along 
the line A-4 of Figure 1, parts being broken 
aWay. 

Figure 15 shows the diaphragm and lower Sup 
porting Wa,Sher. 

Figure 16 is a sectional view of the lower Sup 
porting Washer. 

Figure 17 is a sectional view of the upper Sup 
porting Washer. 

Figure 18 is a diagram showing the approxi 
mate position of the main fuel tank with re 
spect to the engine and fuel pump in an auto 
motive instaliation. 

Figure 19 is a diagram showing the approxi 
mate pressure and suction curve existing in the 
pumping chamber. 

Figure 20 is a section similar to Figure 1, taken 
on line 20-20 of Figure 21 but showing a modi 
fied form of pump. 

Figure 21 is a horizontal section taken Sub 
stantially on line 2-2 of Figure 20. 

Figure 22 is a botton view showing the done 
body of the modified pump. 

Figure 23 is a top view of the dome body there 
of. 

Figure 24 is a partial section taken on line 
24-24 of Figure 2i. 

Figure 25 is a side view and section of the 
pump shown in Figure 20 but slightly modified 
and inverted. 

Figure 26 is a sectional view similar to Fig 
ures i and 20 but showing another modification. 

Figure 27 is a side view in section similar to 
Figure 26 but showing the pump inverted. 
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Figure 28 is a bottom view showing the valve 
body in Figure 26. 

Figure 29 is a top view of the dome body in 
Figure 26. 

Referring first to Figure 18, the reference 
numeral shows a main fuel tank which is 
normally mounted at a lower level than the 
pump which is generally indicated by the refer 
ence numeral . The pump is mounted on 
and driven by an internal combustion engine 
G2 having the usual carburetor 03 and float 
chamber 4, the details of which are not shown 
but are well understood by those skilled in the 
art. A fuel conduit 05 of comparatively Small 
diameter and great length leads from the fuel 
tank to the pump inlet connection 25, and an 
Outlet conduit 06 also of Small diameter and 
considerable length is connected to the fuel pump 
Outlet at 26 and to the carburetor float chamber 
at 0. It may be noted that the engine is 
provided with an exhaust manifold 108 which 
frequently becomes red hot and is likely to cause 
boiling of the fuel as it passes through the con 
duit G5 to the pump inlet. It may also be noted 
that while boiling occurs in the pump chamber 
and in the outlet, it is not of such great impor 
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4. 
any boiling which occurs posterior to the inlet 
valve creates its own discharge pressure, while 
boiling in the inlet conduit prevents induction of 
fuel into the pump chamber and causes Vapor 
lock. 
The reference numeral (Figs. 1-4) shows a 

main casting having a flange 2, by means of 
which it is bolted on to the frame of the engine 
as at 3. It will be understood that While the 
pump is primarily designed for automotive en 
gines, it is capable of other uses and can be at 
tached to any support 3 so as to be properly 
positioned with respect to a cam 4 carried by a 
rotating shaft 5 which preferably turns in a 
clockwise direction, so that the SWeep of the can 
will be inward with respect to the hammer Or 
operating lever 6, which is pivotally mounted om 
the body member by means of the floating pivot 
shaft 7. ** 

This shaft is mounted in the bore 8 (Fig. 14), 
the ends of which are closed by sealing plugs or 
rivets 9 which permit substantial end play of 
the shaft. 
The actuating lever or hammer 6 is formed of 

a, curved and channel-shaped sheet metali mem 
ber having bent-ower lugs to having central 
openings accurately finished to line up with 
corresponding holes in the sides of the hammer 
lever to form bearings for shaft T. One end of 
the hammer ever rides on the can, as indicated 
in Figure 1, and the other is provided with a 
fork or hammer head 2 which is slightly curved 
om a radius about the point 3, as indicated im 
Figure 12. 

It will be noted that the floor of the channel 
is substantially curved about the bearing in 
such a manner that a diameter of the bearing, 
produced as indicated by line 4, 5, passes. On 
the same side of the cam contact portion 6 
and the hammer head 2, so that a component 
of the force on the can necessary to produce the 
hammer blow is taken in tension and not in pure 
bending strain. This feature of construction is 
of importance, because the high speed of opera 
tion and the violence of the hammer blow When 
the hanner encounters the resistance of the 
diaphragm would otherwise cause crystallization 
and breakage of the lever. 
The lever is yieldably urged in an anti-clock 

wise direction by the spring f, which is seated 
against the flange 2, and a seating member 8 
which is mounted on the shaft 7 and provided 
with a seating fork 9 and an upturned locat 
ing member 29, as shown in Figure . This de 
tail is covered in my patent No. 2,369,535. 
The pump diaphragm 2 is formed of Synthetic 

rubber or the like with a cloth base, and is held 
in place between the fange 22 on the main actu 
ator casting and a corresponding flange 23 on 
the valve body 24, which is provided with inlet 
and outlet connections 25 and 26, respectively. 
The diaphragm is clamped in position between the 
jianges, which are held together by any suitable 
means, such as bolts or rivets (not shown). The 
center portion of the pump diaphragm is rigidly 
held in between upper and lower diaphragm. 
washer cups 2 and 28, respectively, which are, 
in turn, camped between Washers 23 and 3 rivet 
ad onto the shaft 3 as indicated in Figure 13. . 
The shape and curvature of the Washers 2 and 

2 are important and form a Substantial part of 
my invention. The lower washer 28 has a slightly 
convex or conical central portion which is pressed 
flat in the assembly. The diameter of this wash 

tance as boiling in the inlet. This is because 75 er preferably bears a relation to the working di 
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ameter of the diaphragm in the order of six to 
-tyti, i tit , ortion of the Jowerºwasheris sur 
rounded by: a curved fange 32 which has a Sec 
tional radius of approximately ye inch. 
The upper washer has a central conical portion 

approximately the same diameter as the opposite 
ly disposed surface of the lower washer. This 
surface is surrounded by a flange 33 which is 
curved on a decreasing radius in Such a manner 
that its cross section is a section of a parabola 
or ellipse. The full diameter of the washer 27 
bears a relation to the working diameter of the 
diaphragm of approximately 8% to 10, and the 
short radius of the ellipse which roughly corre 
sponds to the curvature of the flange 33 is ap 
proximately one fifth of the full operating stroke 
of the pump. 
Shaft 3 is provided with an upset head 34 at 

its free end against which is seated a metal Washer 
-35. A thin, cushion washer 36 of shock-damp- 2 
ening material which is only slightly yieldable 
transyersely, is positioned next to the metal 
washer, the diaphragm material mentioned being 
satisfactory, and a third washer 3 is made of 
hard plastic material : such as a phenolic; con- 2 
densate product with highly polished surfaces. 
A discharge spring 38 having Sufficient strength 
to move the diaphragm in one direction is con 
pressed between diaphragm washer 39 and a 
metallic washer 39 which rests on a Sealing 
washer. 4 (formed of synthetic rubber or other 
oil proof sealing material and slidably or snugly 
fitted to the shaft 3. 
The sealing washer - 40 is mounted on a seat 

forming shoulder 4 in the actuator casting. 3; 
When mounted as shown in Figure 1, spring 38 
acting - against the diaphragm 2 ha,s. Sufficient 
force to produce the pressure in the pumping 
chamber 42 which the pump is desired to main 
tain. 
An auxiliary operating lever 43 rigidly mounted 

on a transverse rock shaft 44 having a cam sur 
face A5, as indicated in Figure 1, is provided. 
The function of the member 43 is to permit the 
operator to manually rock hammer lever 6 to : 
prime the pump or carburetor when the engine 
is not in operation. 
A main air dome-easting - 46 is nounted Ola a 

diaphragm 47, against a seat in the side of the 
valve body 24. A cover member 48 containing : 
a portion of the inlet air dome space 49 is held 
in position by the screw 50 which is threaded into 
the valve body to clamp the cover and the air 
dome in place. The inlet passage 5 extends 
into the valve body and up into the air dome in 
which it is surrounded by a ba?ile 52 which ex 
tends to a point Substantially higher than the 
passage 53 leading to the inlet valve 54. The 
passage 53 is provided with an upstanding flange 
55 over which is fitted the strainer 56, the latter 
being held in position by the boss 5 which ex 
tends inwardly from the top of the cover 48. 
Space 58, above the inlet passage forms part 

of the inlet air dome. I have discovered that 
the relative volumes of the air domes and pump 
stroke have a definite bearing on the life of the 
diaphragm as well as capacity of the pump, and 
since these relative volumes for an important 
part of my invention, the following examples are 
given for the assistance of those skilled in the art 
in making and using the invention. If a particu 
lar automobile engine requires fuel delivered at 
the rate of 3 gallons per hour for cold starting 
when cranked at 40 R.P. M. or 20 pump strokes 
per rhinute" and a maximum possible delivery of 
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29 gallons per hour at 4000R. P. M. or 2000 pump 
strokes, I have found that satisfactory results 
can be obtained with the following approximate 
dimensions and proportions: 
Working diameter of pump diaphragm 

inches. 2.47 
Maximuli in Stroke of diaphragm----do---- :25 
Diaphragm displacement (full stroke) 

CC-- 10 
Maximum stroke of diaphragm during high 
speed operation (2000 R. P. M.), while 
pumping liquid fuel Only--------inches-- .03 

Discharge; Spring and exhaust restriction 
calibration to give diaphragm displace 
ment during high speed operation while 
pumping liquid fuel only----------- CC-- 

Intake air dome volume--------------cc.-- 62 
Outlet air done volume-------------- C02 15 --?? 

The outlet air dome is closed against the ad 
mission of fuel by means of diaphragm. A. In 
order to give this diaphragm substantial work 
ing capacity, I form a substantial part of the 
air dome Volune in a low chamber 59 which ex 
tends. In ore than halfway around the base of 
the air donae casting and terminates in walls 68. 
In order to prevent unrestricted movement of 
the outlet diaphragm beyond the distance, which 
it can be flexed with safety, I keep the ceiling 
Over the major portion of chamber 59 low, so 
as to stop the movement of the diaphragm be 
yond a predetermined limit, and form the re 
mainder of the volume in a chamber 6 which 
extends upwardly into the inlet dome space, as 
shown in Figure 1, but which does not have sufi 
cient diameter to permit undue strain on the 
diaphragm 47. It will be understood that the 
greatest Strain on the diaphragm. A does not re 
Sult from the pumping pressure exerted by spring 
38, but from the vapor pressure which builds up 
as a result of heat When the engine is standing 
idle, just after a run in which the engine has 
been thoroughly heated up. - 
The construction of the valves has an impor 

tant bearing on the life and operation of the 
pump. The design of the inlet valve according to 
my invention is more critical than the design 
of the outlet valve, because it has to operate at a 
much higher rate of Speed, and also because it is 
required to perform a restricting function which 
Will be described later. For convenience, I have 
made the exhaust Walve identical with the inlet 
valve. 
The valve (Figs. 5–10) comprises a cage 62 hav 

ing a shoulder 63 which can be seated in cor 
responding bores formed in the die cast valve 
body. Struts, 68 extend upwardly from the body 
member, and some or all of these struts are in 
tegrally connected with an annular spring seat 
and stop member 65, as shown in Figures 5 to 7. 
A shoulder 66 is formed in the member 65 to re 
ceive the Spring 67 which normally holds the 
Valve 68 in closed position. The stop portion 69 
must be accurately and smoothly ffinished paral 
lel to the valve 63 and also positioned in such 
a manner as to definitely limit the opening move 
ment of the valve to a position substantially less 
than that which would be required to fully clear 
the passageway through the valve. The valve 
cage 62 is preferably formed of die cast material. 
The valve seat member 70 has a shoulder T 

and is press-fitted into the bore. 72 of the valve 
eage and firmly pushed up against the shoulder 
73. A seat portion 74 of slightly conical shape, 
as indicated in Figure 10, is formed at the end of 
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used in inverted position with said element ex 
tending upwardly and said tubular element is 
unnecessary to maintain an inlet dome. 

11. A fuel pump as described in claim 10 in 
which space is provided adjacent said removable 
tubular element and communicating therewith 
in the upper part of said dome structure Serving 
to trap a cushioning body of air as an inlet dome. 

12. In a fuel pump, means forming a pumping 
chamber having a flexible pumping wall, inlet 
and outlet check valves for said chamber, dorne 
forming structure adjacent said chamber, a 
transverse wall extending acroSS said dome 
structure and forming separate inlet and outlet 
domes, respectively, adjacent said check valves, 
a pocketted end wall for Said dome structure hav 
ing cavities forming extensions of said inlet and 
Outlet domes, and means Securing together Said 
pumping chamber forming means and Said end 
wall structure. 

13. In a fuel pump, a main body structure hav 
ing a flexible pumping wall and inlet and outlet 
ports controlled by check valves, dome-forming 
structure beneath an inlet connection in one of 
said structures, a tubular inlet paSSage extending 
from said inlet port into said dome-forming 
structure, and a Substantial pocket at the side of 
said inlet passage and also communicating with 
said inlet connection for trapping a volume of 
vapor and air as an inlet air dome. 

14. An invertible fuel pump of the vapor dome 
type comprising a main body structure having a 
flexible wall and inlet and outlet ports with con 
trolling check valves, a dome-forming structure 
adjacent said main body and having pockets lo 
cated, respectively, opposite said ports, a wall in 
said dome structure separating said pockets, and 
a tubular inlet element projecting from said in 
let port and opening into one of said pockets, said 
last-mentioned pocket having substantial por 
tions at the sides of said tubular element and be 
yond the open end thereof, Said portions Serving 
for trapping Volumes of done-forming vapors, 
respectively, when said dome structure is mount 
ed below or above said main body structure. 

15. In a fuel pump, a body structure having a 
flexible pumping Wall and inlet and outlet ports 
with controlling Walves, a done structure mount 
ed adjacent Said body, a fiexible diaphragm se 
cured between Said body and dome structure, a 
rib extending across Said done structure and 
forming separate cavities therein, a tubular inlet 
passage element extending from said inlet check 
valve through said diaphragm into one of said 
cavities, a fluid inlet connection communicating 
with said last mentioned cavity, the other cavity 
extending along said diaphragm and forming 
therewith a cushioning outlet air dome extending 
in juxtaposition to said outlet valve. 

16. In a fuel pump, a main body structure 
having a flexible pumping wall and an opposite 
Stationary Wall, inlet and outlet portS in said sta 
tionary Wall controlled by check valves, dome 
forming structure beneath said main body struc 
ture, an inlet connection in one of said structures, 
a tubular inlet passage on said stationary Wall 
and extending from said inlet port into said 
dome-forming structure, and a substantial pocket 
at the side of said inlet passage and also con 
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16 
municating with said inlet connection for trap 
ping a volume of vapor and air as an inlet air 
done. 

7. In a fuel pump, a main body structure 
having a flexible pumping wall and a stationary 
Wall, inlet and outlet ports in said stationary Wall 
and check valves for said ports, a dome-forming 
structure adjacent said main body structure, 
registering ribs traversing said structures and 
forming inlet and outlet pockets each open to 
One of said valved ports, an inlet fuel connection 
in One of Said structures and opening into said 
inlet pocket, and a tubular inlet passage ex 
tending from Said main body structure adjacent 
Said inlet port and opening into said inlet pocket, 
Said inlet pocket having portions within said 
main body Structure and at the sides of said inlet 
passage and also in Said dome structure beyond 
the Open end of Said passage to form fuel trap 
ping and inlet vapor dome spaces between said 
inlet port and said inlet connection. 

18. A fuel pump as described in claim 17 in 
which the pump is mounted with said dome 
Structure depending therefrom, said tubular in 
let passage extending downwardly into said inlet 
pocket and the pocket portions in said main body 
Structure at the sides of said passage serving to 
trap a Substantial volume of vapor to form an 
inlet done. 

19. A fuel pump as described in claim 17 in 
which the pump is mounted with said dome 
structure above said body structure, the upper 
end of Said tubular inlet passage opening into the 
inlet pocket portion in said dome structure and 
the inlet pocket portion above said open end of 
Said inlet passage serving to trap a volume of 
vapor to form an inlet dome. 

20. A fuel pump as described in claim 17 fur 
ther including a flexible diaphragm traversing 
Said outlet pocket and received between said main 
body and dome structures, said diaphragm seal 
ingly trapping a quantity of gaseous fluid in the 
portion of Said outlet pocket opposite said outlet 
port and forming therewith a resilient outlet 
done. 

21. A fuel pump as described in claim 17 in 
which Said main body and dome forming struc 
tures are of circular section, said registering ribs 
being Substantially diametral so as to form 
Similar Spaces on opposite sides thereof for 
pocketing. 
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