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The present invention relates to pumps par 
ticularly designed to move fluid fuel for auto 
motive internal combustion engines, from the 
Storage tank of the vehicle to the carburetor or 
charge forming device. 
In the conventional vehicle it is customary to 

locate the fuel tank at the rear and at a some 
what lower level than the carburetor. Further, 
in order to enable the latter to function properly, 
it must be equipped with a constant level device 
such as a float bowl in which a float controls the 
inflow of liquid fuel. But, because of the usu 
ally small capacity of such float bowls, the valve 
operated by the float is incapable of withstand 
ing very high pressures. W 
The problems, therefore, confronting the de 

signer of fuel pumps include that of elevating 
the fluid fuel variable distances, due to the de 
parture of the vehicle from a truly horizontal 
position, the delivery of such fuel to the car 
buretor under a pressure less than that required 
to force open the float controlled valve, and the 
meeting of the variable demands for fuel by the 
engine under changing load conditions. 
Among the objects of the present invention is 

to overcome the objections to many of the forms 
of pumps intended to solve the above problems 
and provide a structure which will deliver a 
sufficient quantity of fuel under all conditions 
at such a pressure as will permit an easy, even 
flow into the carburetor without danger of flood 
ing. 
Other objects will readily appear to those 

skilled in the art upon reference to the follow 
ing description and accompanying drawing in 
which 

Figure is a longitudinal vertical section 
through a preferred form of the pump. 

Figure 2 is a similar view of a slightly differ 
ent form of pump and also showing the pneu 
matic operating means. . 

Figure 3 is a section through the diaphragm 
portion of another form of the pump. 

Referring particularly to Figure 1, the pump 
is indicated as comprising a body member 20, 
provided at one end with an inlet conduit 2 ?, the 
outer end of which is threaded to enable the 
connection of suitable tubing (not shown) lead 
ing from a fuel tank (also not shown). The 
inner or other end of conduit 2 opens through 
a boss 22 to the under face of body 20, the boSS 
projecting, substantially centrally of a seat 23 
upon which is secured, with the interposition of 
a gasket 24, a settling chamber 25. 

chamber 25 is a screen element 26, this being . 
dished as shown to permit the projection into 
the upper part of the chamber to some distance, 
of an outlet tube 27 to thereby form a gas, or 
air filled pulsation cushioning chamber above 
the liquid in the settling chamber. t 
The outlet tube 27 from chamber 25 is a part 

of the inlet conduit 30 for the pump proper and 
O 

forms a seat for pump inlet valve 3 i opening . 
against a Spring 32 acting against and guided 
by a plug 33. 
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Conduit 30 leads to a pump chamber 35 formed 
in the pump body 20, and shown as a concavity 
On the underside of the body, and over which 
is Secured a flexible diaphragm 36 which, in 
turn is covered by a reversely concave cover 
plate 3 having a substantially centrally located 
boss 38 into which is secured a tube 39 com. 
municating with a pulsating means such as is 
shown in Figure 2. Cover plate 37 is also pro 
vided with a lateral boss 37a into which is se 
cured a plug 37b having a capillary passage 37c, 
the purpose of which will be described later. 
Ileading from chamber 35 is a short tube 45 
forming a part of outlet valve 4 which is sub 
stantially the same as valve 3. 
Conduit 46 and its continuations lead to the 

point of discharge (usually a carburetor) and in 
order to properly regulate such discharge, it is 
preferred to insert in this conduit a pulsation 
dampener and also a pressure regulator. 
The dampener, is indicated at 50 and shown 

as a Small chambered element opening down 
Wardly into conduit 46, while a suitable form of 
pressure regulator is shown to the right thereof 
in this figure. This form of regulator consists 
of a short tubular continuation 5f of conduit 46 
having a cross tube 52, closed at one end 53 and 
flared at the other to produce a fairly large 

40 dished flange 54 over which is secured a flexible 

45 

diaphragm, 55 pressed toward conduit 5 f by a 
Spring 56 mounted in a suitable cap 57 provided 
with a Small opening 58. The diaphragm 55 car 
ries a plug member 60 lying in the cross tube 52 
and loosely fitting therein and provided with a 
circumferential groove 6 arranged to be in line 
normally with the bore of tube 5. When back 
pressure develops in the delivery conduit, fluid . 
passes along the plug body to the underside of 

50 diaphragm 55 and lifts the latter and, of course, 
the plug 60, thereby partially or entirely cutting 
off flow through the conduit, by virtue of the 
groove 6 being moved out of registry with the 
paSSage or bore. - 

Surrounding the boss 22 and covering the Referring now to Figure 2, this shows a pump 
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involving substantially the same elements as that 
of Figure 1, excepting the back pressure regula 
tor. In this figure, the settling chamber and its 
associated screen, inlet valve, etc., is the same in 
form and function as that already described and 
will be designated as a whole as 25. The same 
similarity of construction exists in the pump 
chamber 35, outlet valve 6-4, Outlet passage 
4G and chamber element 69. 
The pump body, however, contains a second 

chamber 75, for convenience located in align 
ment with pump chamber 35 and of lenticular 
shape. This chamber 25, is divided by a dia 
phragm, conveniently an extension of the pump 
diaphragm, and the upper portion communicates 
through a passage with outlet passage 46. 
Coacting with the underside of diaphragm 6 

is a valve member 78 which is cylindrical and is 
provided with an annular groove normally regis 
tering, or substantially so, with the passage 39a, 
to one end of which is connected a tube S9 lead 
ing to the pulsator and the other end of which 
is connected to the pump chamber 35. 
Walve member 78, as implied, extends acroSS 

passage 39a and into a tubular boss 9, in which, 
or a tubular extension thereof 80, it is supported 
and held against the diaphragm 76 by a suitable 
spring 8 . The valve member 78 preferably fits 
snugly in its tubular guide so as to effectively 
valve the passage 39a and, in order to permit : 
free movement, it is necessary to provide for 
balancing the pressure in the Small chamber 
or space under diaphragm 6 and in the tube 80. 
This may be accomplished by providing a pas 
sageway 8a connecting the two spaces, either 
through the member 8 as shown or through the 
pump body. 
This valve member 8 and its associated Oper 

ating parts serve also as a back pressure regula 
tor in that pressure developing in passage 36 
causes depression of diaphragm 6 and thereby 
moves valve member 3 downwardly. So as to 
throttle or substantially entirely cut of passage 
of pulsations through passage 39a to the pump 
chamber. 

Also set into a wall of passage 39a is a plug 
37c similar to the plug 3 c in Figure 1 and for 
the same purpose. In this form of pump as well 
as in the others shown, including Figure 1, al 
ready described, pulsations of alternating in- 5 
crease and decrease of pressure are produced in 
passages 39, 39.g. and corresponding passages, 
through their being connected through a suitable 
tube 39b to a pneumatic pulsator such as is shown 
in Figure 2. 
This device comprises a cylinder 85, flanged as 

at 86 for attachment to the Wall 8 of an engine 
crankcase adjacent to the camshaft 88. The 
tube 39b is secured as by a suitable nipple 89 to 
the closed end of cylinder 85 while the latter is 
occupied by a piston 90 actuated in its inward 
movement by a suitable cam 9 on the camshaft 
88. The outward return of the piston 90 is 
accomplished by means of a spring 92 acting be 
tween flange 86 and a suitable flange or cover 
plate or both 93 on the projecting end of piston 
90. 
While the relative proportions of the cylinder 

85, tube 89b (bore and length) are not critical, 
it is necessary that they be such that the piston 
substantially completely displaces the air from 
the cylinder 85 into the tube 39th and pump to 
produce a quite high pressure therein and, Con 
versely, when the piston moves outward to per 
mit a quick drop to sub-atmospheric pressure. 
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what different form of pulsator is used. 
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Further, the tube 39th may be sufficiently long 
to enable the pump to be located away from the 
engine to avoid undue heating, and of Sufficiently 
large bore to avoid undue internal friction, not, 
however, so large as to materially reduce the 
pressure transmitted to the pump diaphragm. . 
Satisfactory results have been obtained with a 
pump capacity of twenty gallons per hour at 
2000 R. P. M. engine, Speed in using a pulsating 
cylinder of 1% inches bore and is inch stroke 
and a tube (39t) of 12 inches in length and with 
a bore of .112 inch. These dimensions are of 
course variable to some degree as will be readily 
recognized. 

Tests seem to show that the pressures in the 
pulsating elements should be substantially main 
tained, so that if a longer tube 39th is necessary, 
or desirable, it should be somewhat smaller, 
though not so small that the higher Wall fric 
tion interferes with the rapid passage of air. 
In the form of pump shown in Fig. 3, a some 

In this 
form, the fuel purping diaphragm is indicated 
at 35 with the limp chamber at 36, all of the 
fuel passages, valves, etc. being in the upper part 
f3 of the structure and not being shown. Be 
low the diaphragm. 35 is a dished plate 40 
having in its center an opening 4 allowing 
communication between the Space below the dia 
phragm and a pulsating chamber 45, in the bot 
ton of which is a Second diaphragm 46 fixed 
at its center to an actuating rod 4 and con 
strained against flexure, except at or near the 
edges, by metal plates 48 and (39. Both dia 
phragms 35 and 46 are sealed at their edges 
by the flanges 5, Screws 5, and the edge of 
the intermediate plate (30. 
The upper end of the rod if is guided in a 

Suitable spider or perforated plate 52 which also 
serves as an abutment for a spring 53 acting 
against a flange 54 and tending to thrust the 
rod 47 downwardly. A small opening 55 serves 
to vent the chamber under the diaphragm 46. 
. In the edge of plate 60 which is sufficiently 
thick for the purpose is a small passageway 60 
enlarged in its outer portion to receive a threaded 
plug 6 also provided with a passage which may 
be formed by providing the threaded shank with 
a flat side and notching the underside of the 
head, as indicated at 62. This passageway 
opens to the outside air from chamber 45 and 
corresponds to passage 3ic in Figs. 1 and 2. By 
making the notch 62 suitably small and the 
flat side of the screw shank of suitable propor 
tionate size, the passage so produced may be 
regulated in size from that provided by the . 
notch when the screw is tight. 
Mention has been made above of the capillary 

passage 37c opening from the atmosphere into 
the air passages of the pumps shown in Figures 
1 and 2. The term "capillary' as applied to the 
passage 3 c is intended to mean only that it is 
of quite Small diameter but not of microscopic 
dimensions, since it is necessary that air may pass 
but only very slowly. Such a small continuously 
Open passage is a very important element of the 
pump construction and has several important 
functions. 

In one of its functions, this passage acts as 
a pressure stabilizer or air volume regulator in 
that it admits air when the average pressure 
within is below atmospheric and allows escape 
of air when the average pressure is higher than 
atmospheric. The capillary dimensions of the 
passage, however, prevents free passage of air 
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because of the high wall friction and, therefore, 
the action of the rapid fluctuation of pressure 
due to the movement of piston 96 or diaphragm 
46 upon the pump diaphragm is not materially 

affected. 
A second function of the passage, 3c, more or 

less incidental to the first, is that of ventilation 
so, that no condensation can take place within 
the air passages. 
A third function, applicable particularly to 

the pump of Figure 2, is that of bleeding the 
pressure from passage 39a, when the valve 78 has 
closed. 
The present case is in part a continuation of 

my previously fled application Serial No. 53,528, 
filed December 9, 1935, on Fuel pumps, and is 
Suing as Letters Patent No. 2,228,292, on Janu 
ary 4, 1941. 

I claim: 
1. In a fuel pump for internal combustion en 

gines, a pumping diaphragm, an air chamber of 
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which said diaphragm forms a wall, a second 
movable wall for said chamber, means for mov 
ing said second Wall to thereby compress and 
decompress air in said chamber, and means for 
permitting air to pass in or out of said chamber, 
said means including a continually open capillary 
passage extending laterally from the outside air 
to the air chamber between the said movable 
Walls. 

2. In a fuel pump for internal combustion en 
gines, a pumping diaphragm, an air chamber of 
which said diaphragm forms a wall, a second 
movable wall for said chamber, means for mov 
ing said second Wall to thereby compress and de 

20 

compress air in said chamber, means for per 
mitting air to pass in or out of said chamber, 
said means including a continually open capil 
lary passage, and means for adjusting the size of 
said passage. 
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