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In thc diaphragm pumps used a{ the present
time for feeding fuel to explosion ehgines, the
displacements of the diaphragm are of variabie
amplitude which is dependent on the consump-
tion of the engine. In order to obtfain this re-
sult only the suction movement of the diaphragm
in question ig positively controlled, the delivery
movement being produced by a spring which is
necessarily of small power owing to the low value
the dellvery pressure is required toc have (of the
order of about 150 gm. per sq. ¢cm.)

Now, at high speeds of operation, the power
of said spring is too small to overcome the re-
sistances, in particular those due to the inertia
offtered by the lever-spindle-diaphragm assem-
bly etc. of the pump. Consequently, the pump
lever which is conirolled by the eccentric be-
comes “loose”, that is to say it Is no longer per-
manently in contact with sald eccentrie, thereby
producing shocka, noises and disturbances in the
output of the pump whereof the dlaphragm can-
not beat regularly.

Although endeavours have been made to rem-
edy thisg drawback by means of a second spring
which tends constantly to keep the pump lever
in contact with the controlling eccentrie, this
contrivance does not produce the desired result.

Whan the phenomenon known by the name of
“vapor lock” starts, the output should be at its
maximum In order to eliminate gald phenome-
non; now, unless the use of apparatus of unde-
sirabie bulk and high cost is considered, this Is
not the case with present day pumps, the dla-
phragms of which have a movement of very small
amplitude, so that a certain amount of fuel re-
mains for a comparatively long time in contact
with the hot metal walls which are insufficiently
cooled owing to the very small output; it is these
conditions which necessarily produce the “vapor
iock” referred to above and thig tendency is en-
hanced by the fact that the fuel which Is intro-
duced Into the pump is already at a fairly high
temperature which it has acquired in the suppiy
pipe.

The diaphrazgm pump which is the object of
the present invention and which is based on
quite a different concepilon from that on which
the present day pumps are based, radically over-
comes the drawbacks specified above, thils being
effected without any complication, without
greater bulk and, consequently, without higher
cost of manufacture than that of the usual ap-
paratus kwown hitherto,
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The novel diaphragm pump according to the &5

invention has the following features and advan-
Lages:

The regulation ¢f the output and of the deliv-
ery pressure of the fuel is no longer effected by
means of a weak dellvery spring, but by means
of a special regulating plston-valve which con-
trols the passage cross-section of the suction
pipe of the pump.

Since the delivery sprsing no louger has a di-
rect influence on the output and ¢n the pres-
sure, it can be given the necessary power to pre-
vent the control lever from becoming loose
(looseness due to the inertia effects), whereby
silent operation is obtained; furthermore, it is
possible to eliminate the spring which is pro-
vided in the present day pumps and which is
solely intended to keep the pump lever in contact
with the controlling eccentric.

The diaphragm effects itg total displacement
at each cycle and consequently sucks up the
maximum volume at all speeds of operation.

The vapor lock phenomenon is automatically
eliminated by means of the novel application of
a means based on the well known physical phe-
nomenon of the evaporation of a liquid in a vae-
uum with a considerable fall of temperature,
said evaporation phenomenon taking place auto-
matically during the suction stroke of the dia-
phragm (which always takes up the same maxi-
mum volume) whether a small quantity of fuel
remains in the pump chamber (and in a storing
chamber located before said pump chamber}, or
whether a very small porticn of fuel is intro-
duced at the outset, said fuel evaporating with
a considerable fall of its temperature during the
increase in the volume sucked in by Lhe dia-
phragm during its suctlon stroke. Owing to the
fact that this operation takes place at each stroke
of the pump, it will be seen that, by the cooling
of the liquid (by evaporation in a vacuum) and,
consequently, by the cooling of the walls of the
chamber, the vapor lock phenomenon js elim-
inated without its being necessary to use special
devices Which considerably Increase the cost of
the pump,

In order to realize the extent of the phenome-
non on which the means used in the present in-
vention is based, it is asufficient to observe that g
vehicle of average power consumes about 4 c. c.
of fuel per second and that the novel pump (of
usual size) dellvers in the same time z volume of
about 1000 ¢. c. The diiferences between the two
above mentioned volumes readily ezxplaing the
evaporation phenomenon of the fuel In a vacu-
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um, which is the result almed at In order to ob-
taln the fall of temperature,

The feature of the novel] pump, according to
which the diaphragm effects its maximum dis-
placement at each cycle, enablcs the same dia-
phragm to be used for two purposes. The up-
per face of the diaphragm cooperates with the
upper compartment of the pump body chamber
to form & fuel pump, whereas the lower face of
the aforesaid diaphragm cooperates with the
lower compartment of the same chamber to form
a pheumgtic (compression or vacuum) pump.

Thus, there is obtained in the same apparatus,
on the one hand a fuel pump having the advan-
tages specified above, and on the other hand a
pneumatic pump forming either s source of com-
pressed air, or g sourse of vacuum, Sald source
of vacuum may advantageously ensure the op-
eration of usual depression operated apparatus,
for example & wind-shield wiper. The com-
pressed air may likewise ensure the operation of
a Dpressure operated wind-shield wiper, which
mAay he more powerful than a depression operat-
ed apparatus. The same pressure operated
wind-shield wiper may moreover be connected on
the one hand to the pneumatic pump, and on the
other hand to the induction pipe of the engine.
A wind-shield wiper which is operated in this
manner has a power which it is impossible to
obtain otherwise for the same size.

Of course, the pneumaltic pump may be used
for any other purpose.

In the pumps known at present, the suction
and delivery nozzles are generally formed in the
same part and cannot be directed in any desired
direction with respect to each other. The novel
pump which is the object of the present inven-
tion enables this drawback to be obviated inas-
much as the suctlon nozzle, for example, 1s car-
ried by a part which may occup¥ horizontally
(about its vertleal axis) any required direction,
whereas the dellvery nozzle is provided in the
central part of a cover which 15 Independent of
the part referred to above, where it Is In the
most favorable position for the pipe and for the
flow of the fuel towards the carburettor.

It may however happen that, in spite of the
control of the passage cross-section of the supply
plpe by means of the piston-valve which was
mentioned above, an undesirable over-pressure
occurs In the delivery chamber (that might pos-
sibly flood the carburettor), which over-pres-
sure 1s due to the delivery of a considerable ex-
cess of fuel.

In order to remedy this drawback, the inven-
tion provldes a modiflcation which enables the
excess of fuel in the dellvery chamber to return,
elther to the fuel supply pipe, or to a separate
pipe.

In other words, the regulation, Instead of being
based solely on the gquantity of liquld introduced
into the pump, is also based on the return, be-
fore the pump inlet, of the excess of liquid which
is liable to produce an undesirable over-pressure
in the delivery chamber,

Finally, the invention further provides an-
other method of distribution for obtaining the
regulation of the output and of the delivery pres-
sure of the lquid. In this latter embodiment, a
simple valve controlled by a diaphragm {8 sub-
stituted for the piston-valve or valves placed In
the passage of the lquld fuel in the Induction
pipe.

In the accompanylng drawing, a number of
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embodiments of the Invention have been shown 75
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diagrammatically and by way of non-limltative
examples.

Fig. 1 1s a vertical section of a diaphragm
pump according to one embodiment of the in-
vention;

Fig. 2 Is a section of a portion of the pump
illustrated in Fig, 1 and showing an emhodiment
of another system of regulation;

Fig. 3 Is a similar section to the previous one,
of a modification of sald system of regulation;

Fig. 4 1s a similar section to the previous ones,
of ancther modification of the system of regula-
tion in question;

Finally, Fig. 5 Is a simlilar section of another
embodiment.

As can be seen in Fig. 1 of the accompany-
ing drawing, the apparatus comprises diagram-
matically a frame | (contalning the actuating
mechanism of the pump), a block 2 (contalning
the regulation system with the evaporating
chamber) and & cap 3.

In the frame | is pivoted at 4 the control lever
b which is actuated from the ouiside by the ec-
centric 6 driven by the engine to be supplied.
The lever § is engaged, with 1ts fork-shaped end
T, with the lower part (provided with a circuiar
groove) of s rod 8, the upper end of which is
secured to a diaphragm 9 of which the edge is
clamped between the frame | and the block 2.

A comparatively strong spring 18 constantly
tends to push the diaphragm towards the upper
part/its siroke, sald dlaphragm moving in a
chamber |1 which is limited by the frame | and
the block 2 and is separated into two compalrt-
ments 11’ and {1’° by the aforesaid diaphragm.
Owing to the powerful spring 10, the diaphragm
9 always effects its total displacement and the
lever B Is always In contact with the eccentric 6.

The compartment (1”7 communicates with the
outside through an intake valve 12 and with the
delivery pipe |3 through a delivery valve i4. By
reversing the mounting of the valves 12 and 14,
the pipe 13 becomes the suction pipe and enables
& depression operiated apparatus to be actuated.

In the block 2 (in which is provided the com-
partment 11’ of the chamber i1) 1s located the
supply pipe 16 for the fuel and &n evaporation
chamber or space 15, the aforesaid plpe belng
controlled by the intake vaive 6. A dellvery
valve 11 places the compartment 11’ of the putnp
in communication with a chamber 18 which is
closed by the cap or cover 3, the edge of which
cooperates with the upper edge of the body 2
te hold the filier 19 in position, the cover 3 car-
rying the delivery nozzle 20.

According to one of the essential features of
the invention, the passage cross-section of the
intake pipe 15 is controlled by a piston-valve 214
which is provided with an annular groove 22 for
the passage of the fuel and which s subjected
to the action of a guitably calibrated spring 28
which tends to keep the piston-valve 21 in the
position shown in the drawing.

The upper part of the cavity In which the
piston~-valve 21 moves, communicates with the
delivery cavity I18.

The operation of the pump which has just been
described 18 as follows:

The varlous members being in the position
shown in the drawing, the eccentric 8 will, during
its rotation, rock the lever § which, as it rocks,
moves the rod 8 and consequently the dlaphragm
9 downwards and brings the latter into the posi-
tion 8’ shown in dotted Hnes, said diaphragm,
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during its suction displacement, compressing the
spring 10.

The fuel which 1s sucked through the pipe 15
and passes through the annular groove 22 of
the piston-valve 21, the chamber 5’ and the in-
take valve 16, fills the upper compartment I’
which thus absorbs a certain quantity of fuel.

As regards the pneumatic part of the pump,
the valve (4§ 15 opened by the action of the com-~
pressed air in the lower compartment 11’ dur-
ing the downward movement of the diaphragm.

As the eccentric 6 contlnues to rotate, the dia-
phragm 9, under the action of the spring 10, ef-
fects Its upward stroke (delivery stroke) during
which it carries with it the rod 8 which holds
the lever 5 pressed against the aforesaid eccen-
tric.

The liguid which was sucked up during the
previous perlod is then forced into the chamber
18 through the valve 17, the fuel being evacuated
at 20 in the direction of the carburettor, for ex-
ample.

During the same upward stroke of the dia-
phragm 9, the Inlet valve 12 of the pneumatic
part of the device is lifted and allows a certain
amount of air to enter the compartment 11°,
said air belng then forced out at 13 through the
valve 14 during the following compression stroke,

The fuel delivered must not however exceed a

predetermined pressure (In order to prevent the ;

carburettor from flooding). This regulation of
the pressure is effected by the plston-valve 21
cooperating with the callbrated spring 23. When
the pressure In the compartment 8 reaches a
certain value, the piston-valve 21 is forced info
its housing and the upper part of said piston-
valve closes more or less the passage cross-sec-
tion of the pipe 15. Consequently the diaphragm
is only able to suck up a portion of the fuel or
even none at all if the piston-valve 21 is forced
right into its housing by the pressure in the
chamber (8.

In this manner the regulation of the output
and of the pressure is obtained.

Owing to the fact that the diaphragm {9 al-
ways effects 1ts complete stroke (at whatever
speed the engine is operating), the volume sucked
up during suctlon stroke of the diaphragm is
always much greater than that required for the

fuel consumption. When the suction pipe (5 is -

closed by the actlon of the piston-valve 21, the
gasoline which is still in the chamber 15" and
In the compartment I’ is vaporized by the ef-
fect of the vacuum created by the suctlon stroke
of the diaphragm. This vaporization consider-
ably lowers the temperature of the liquid, there-
by contributing to cool the whole apparatus and
eliminate the faflures due to the vapor lock phe-
nomenon.

It ig true that during the up-stroke of the dia-
phragm 9, the vapors in the compartment #1’ are
again condensed, but this does not occur in the
chamber 15’ where the aforesaid vapors sub-
sist and wherein the temperature remaing low,

In the embodiment shown in Fig. 2, the piston-
valve 21 is provided with a communication duct
24 which starts from the upper face of the valve
in question and opens laterally, slightly above
the annular groove 22.
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It will immediately be seen that when the pres-
sure In the dellvery chamber I8 reaches a cer-
taln value, the piston-valve 21 is forced in and
closes more or less the passage cross-sectlon of
the pipe 15. If the aforesald pressure becomes
too great, the piston-valve ig forced further in so
that not only is the chamber (5’ completely shut
off from the supply pipe 15, but alsc the delivery
chamber {8 is placed in communication, through
the duct 28, with the aforesald supply pipe 15
{or with another appropriate pipe).

The means formed by the regulation of the
pressure in the delivery chamber |8 may more-
over be applied independently of the method of
regulation shown in Fig. 1.

In other words, and as shown In Fig. 3, it is
possible to provide, in addition to the piston-valve
21 of Fig. 1, an auxiliary piston-valve 21’ which
is subjected to the action of a spring 23" and is
provided with a communication duct 24’. When
the pressure in the chamber 18 reaches a certain
value, the piston-valve 21 moves downwards and
Isolates the chamber 1§’ from the pipe 15. If the
pressure in the chamber 8 reaches an excessive
value, the auxiliary piston-valve 2{’ (which is
subjected to the pressure in said chamber) is in
turn forced down in spite of the action of the
springs 23’; it thus places the delivery chamber
(8 in communication with the pipe 15 (or with
another pipe) through the duct 24’ and a branch
duet 25.

Ag shown in Fig. 4, it is also possible to design
the pump with a single regulating member which
does not act on the inlet, viz, a single piston-
valve 21" which is subjected to the actlon of a
spring 23’ and is provided with a communication
duct 24’, which piston-valve does not control the
passage cross-section of the fuel supply pipe 15
{which cross-section thus remains constant), but
solely the pressure in the delivery chamber (8.

In this case, the intake of fuel remains con-
stant, the excess of fuel which is constantly sup-
plied to the compartment (8 simply returning,
through the duct 24’ which opens into a branch
duct 28, elther to the supply pipe 15, or to a sep-
arate plpe.

Finally, In the last embodiment shown in Fig.
5, regulation of the output by means of g piston-
valve has been completely eliminated and regu-
lation by means of a valve 28 provided with a
weak spring 25 substituted therefor. Said valve
24 1s in touch with a rod 26, the other end of
which Is in contact with a circular diaphragm
27 lodged In a cavity 28 of corresponding shape
in the cover 3, with a spring 29 Interposed be-
tween the diaphragm and said cover.

This device operates in the following manner:

‘When the pressure below the cover at 18 reaches
a predetermined value, it acts on the diaphragm
which pushes back the spring 29. At the same
time, the small spring 25 lifts the valve 24 which
closes more or less or even completely the passage
for the liquid In the pipe 5.

When the pressure below the cover 3 falls, the
spring 29 pushes back the diaphragm 27 which
acts through the rod 26 on the valve 24 which
compresses the spring 25 and the passage I5 is
thus opened more or less.

LOUIS GUICHARD.



