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3 Ciaims. (Q1. 103-150) 

The present invention relates to reciprocating dia 
phragm pumps and more especially to pumps for feeding 
fuel to internal combustion engines, and provided with 
diaphragm pulsation absorbers. Such absorbers comprises 
a pulsation absorbing chamber in direct communication 
with the liquid delivery conduit of the pump at the point 
thereof where it starts from the pump, this pulsation ab 
sorbing chamber having one wall thereof formed by a 
?exible diaphragm forming a deformable partition be 
tween this pulsation absorbing chamber and a closed 
chamber ?lled with a compressible ?uid, the walls of 
said closed chamber other than said ?exible diaphragm 
being rigid. 
The object of this invention is to improve the ei’riciency 

of such pumps. For this purpose, according to the pres 
ent invention, the mean pressure of the compressible fluid 
imprisoned in the closed chamber (that is to say the value 
of this pressure when the pump is not working) is higher 
than atmospheric pressure. 
A preferred embodiment of the present invention will 

be hereinafter described with reference to the appended 
drawings, given merely by way of example, and in which, 

FIG. 1 is a diagrammatic vertical sectional view of 
a pump made according to this invention. 
FIGS. 2 and 3 show on an enlarged scale the diaphragm 

pulsator of the pump of FIG. 1 in two successive posi 
tions of the mounting of said pulsator. 

FIG. 4 shows curves illustrating the operation and ad 
vantages of the pump according to these inventions. 
The pump shown by the drawing comprises a pumping 

chamber 1 one wall of which consist of a diaphragm 
2 the central portion of which is given a reciprocating 
movement. Chamber 1 has its communication with an in 
let conduit 3 controlled by an inlet valve 4 and its com 
munication with a delivery conduit 5 controlled by an 
outlet valve 6. The direction of flow of fuel, or other 
liquid is indicated by the arrows. 
Diaphragm 2 is actuated against the action of a spring 

'7, by a rod 8 operated by an oscillating lever 9. This 
lever 9 is itself actuated by a push piece or a cam oper 
ated through any conventional means (not shown). Ad 
vantageously, as shown, a lever 10 is provided for manu 
ally operating diaphragm 2. 
The diaphragm pulsator comprises a closed chamber 

11 separated by a ?exible diaphragm 12 from a pulsation 
absorbing chamber 13. Delivery conduit 5 starts from 
a point of said pulsation absorbing chamber 13 located be 
tween outlet valve 6 and ?exible diaphragm 12. 
According to the present invention, the mean value of 

the pressure in closed chamber 11 is higher than atmos 
pheric pressure, this mean pressure being, as above 
stated, the pressure existing in chamber 11 when the 
pump is not in operation. 

There may be provided on the rigid wall of chamber 
11 a connection for pumping air into said chamber to 
the desired pressure when the pulsator is already mounted 
on the body 14 of the pump. 

According to the construction illustrated by FIGS. 2 and 
3, the rigid portion of chamber 11 is a dome 15 having 
an annular edge 15a and the pump body 14 is provided 
with an annular groove 16 of substantial depth a running 
along the edge 17 of pulsation absorbing chamber 13. The 
Whole is arranged in such manner that edge 15a ?ts about 
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edge 17 with a slight annular play such that diaphragm 12, 
of a thickness just a little greater than said play, can be 
pinched between the edge 15a of dome 15 and the bottom 
of groove 16. Advantageously, these elements are of 
revolution about a common axis which is for instance ver 
tical, as shown by the drawing. 

Thus, after diaphragm 12 has been placed to rest across 
the edge 17 of body 14, dome 15 being applied on this 
diaphragm (FIG. 2), when dome 15 is pushed down so 
that its edge 15:: pinches diaphragm 12 between itself 
and the bottom of groove 16, the mass of air initially im 
prisoned between dome 15 and diaphragm 12 is com 
pressed, and the value of the pressure of this compressed 
air mass is the above mentioned “mean pressure,” dia 
phragm 12 being deformed by the pressure so that its con 
vexity is turned toward the inside of chamber 13 as shown 
by FIG. 3. 

FIG. 4 shows curves obtained by plotting in ordinates 
the values of the ?ow rate D of the pump (measured in 
liters per hour with a counter pressure of 200 grs. per 
square centimeter in the delivery conduit of the pump) 
and in abscissas the mean pressure p (in kg. per square 
cm.) in chamber 11, for a frequency of 1500 pulsations 
per minute. Curve A was obtained with a diaphragm 
of great flexibility and curve B with a diaphragm of lower 
?exibility, these two diaphragms being made of the same 
material but the’second one having a thickness equal to 
twice that of the ?rst one. 

These curves show that the delivery flow rate ?rst in— 
creases when the pressure in chamber 11 increases until 
this pressure is close to the static pressure of the pump 
shown in dot-and-dash lines at abcissa 1.3. Then when 
the pressure p in chamber 11 increases above this value, 
the delivery flow rate decreases. It should be reminded 
that th “static pressure” is the pressure existing in delivery 
conduit 5 when this conduit is closed. It results from 
these curves that to have a high ?ow rate of the pump 
(86.5 liters per hour as indicated at Da for curve A, and 
79.5 liters per hour as indicated at Db for curve B, as il— 
lustrated by FIG. 4), the means pressure p in chamber 11 
should range from 1.1 to 1.7 kg. per sq. cm., that is to 
say, from 85% to 130% of the static pressure of the 
pump (which is 1.3 kg. per sq. cm.). 

Curves A and B also show that it is of interest to have 
a diaphragm 12 as ?exible as possible. In view of the 
maximum dimensions that can be accepted for the pump 
and of the resistance of the diaphragm to mechanical and 
chemical actions, a suitable choice must be made for the 
mean pressure in chamber 11 and the diameter of the 
diaphragm. As a matter of fact, the ?exibility of this 
diaphragm decreases when the mean pressure increases 
and when the diameter of the diaphragm decreases. How 
ever, taking into account the indications of the curves of 
FIG. 4, it is possible to determine the best possible char 
acteristics for the pulsator. As a rule, the mean pressure 
in chamber 11 will be chosen lower than the static pres 
sure of the pump. 

It is possible to provide on the suction part of pump 
a pulsator which may be either without diaphragm as 
shown by FIG. 1 where this pulsator consists of an air 
dome 18 disposed at the top of suction chamber 19, or 
with a diaphragm, in which case the mean pressure should 
be adjusted to a value higher than atmospheric pressure. 

In a general manner, while I have, in the above'descrip 
tion, disclosed what I deem to be practical and ei?cient 
embodiments of my invention, it should be well under 
stood that I do not wish to be limited thereto as there 
might be changes made in the arrangement, disposition 
and form of the parts without departing from the prin 
ciple of the present invention as comprehended within 
the scope of the accompanying claims. 
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What 1 claim is: 
1. A liquid pump which comprises, in combination, a 

casing, an oscillating diaphragm mounted in said casing 
to form therewith a pump chamber, inlet and outlet valves 
carried by said casing to control the in?ow of liquid to 
said chamber and its out?ow therefrom, respectively, a 
delivery conduit for the out?ow of liquid from said out 
let valve, said casing comprising means, adjoining said 
outlet valve on the downstream side thereof, forming a 
pulsation absorbing chamber in direct communication with 
said delivery conduit, said pulsation absorbing chamber 
having a rigid edge extending along a closed line located 
in a plane, and said pulsation absorbing chamber being 
located on one side of said plane, means forming a third 
chamber located on the other side of said plane from 
said pulsation absorbing chamber, said third mentioned 
chamber having a single opening limited by a rigid edge 
?tting against said ?rst mentioned edge with a slight 
play, a ?exible diaphragm of a thickness just a little greater 
than said play and the periphery of which follows said 
edges on the outside thereof, one of said means being 
provided, along said rigid edge thereof and on the outside 
of said edge, with a groove accommodating with a gas 
tight fit the whole of the edge of the other of said means 
and of said diaphragm periphery extending over said last 
mentioned edge, said groove having a depth, in a direction 
perpendicular to said plane, such that, with said last men 
tioned edge and said diaphragm periphery fully engaged 
in said groove, the closed space between said diaphragm 
and the inner face of said second mentioned means is 
under a pressure greater than atmospheric pressure and 
said diaphragm bulges into said pulsation absorbing cham 
her. 

2. A liquid pump which comprises, in combination, a 
casing, an oscillating diaphragm mounted in said casing 
to form therewith a pumping chamber, inlet and outlet 
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valve means carried by said casing to control the in?ow of 
liquid to said chamber and its out?ow therefrom, delivery 
conduit means for the out?ow of liquid from said out 
let valve means, means adjoining said outlet valve means 
to form a pulsation absorbing chamber downstream of 
said outlet valve means and in direct communication With 
said delivery conduit means, said pulsation absorbing 
chamber having a rigid edge extending along a closed line, 
the Wall of said pulsation absorbing chamber forming 
a deep groove running along said edge on the outside of 
said line, a ?exible diaphragm extending across said edge 
and said groove so as to form one wall of said pulsation 
absorbing chamber, means forming a closed chamber 
limiting by said last mentioned diaphragm on the other 
side thereof from said pulsation absorbing chamber, said 
last mentioned means comprising a rigid dome having an 
edge shaped to ?t into said groove and wedge said dia 
phragm therein and a mass of compressible ?uid im 
prisoned in said closed chamber and ?lling it, said mass 
of compressible ?uid consisting of a gas ?lling the space 
between said dome and said ?exible diaphragm whereby, 
when said dome is forced into said groove, said gas is 
compressed above atmospheric pressure‘ 

3. A pump according to claim 2 wherein said closed 
line is a circle. 
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