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The present mventioxr relates to a pump for
liquids, which is chiefiy adapted for the supply
of fuel to internal combustion engines.

The said pump is principally characterized by

the fact that it comprises, in combinanon, a cer-
tain number of pistons movable in parallel cyl-
inders, a device for the positive control of the
said pistons in both directions of their move-
ment, and a single valve device which alternately
connects each cylinder with the- adnnssmn con-
duit and the delivery conduit.

According to another feature, the devme con-
trolling the pistons consists of 'a cam-disc rotat-

‘able on an axis parallel with the axes of the cyl- -
inders in which the said pistons operate, and equi- -

distant from the said axes.

In one form of construction, the valve device
consists of a smgle element which is movable
in the main easing. :

. According to ancther feature of the invention,’
an annular chamber is provided in each cylinder,

and all of the chambers of the different cylinders
are in communication with one another, the lu-

by a drop-feed system.

The said drop-feed system may comprise, for
example, a recess formed in one of the pistons
and so situated that it may be alternately con-
necied with the supply of the lubricant under
pressure and with the chamber. formed in ‘the
corresponding cylinder.

The pressure in the said chambers, is main-

tained at a given value which exceeds the maxi~-

mum pressure of the fuel or other liquid in the
correspondmg cylinder, by any suitable discharge
system.

Further characteristics as well as the various
advantages of the invention will be set forth in
the following description.

In the accompanying drawmgs which are glven
solely by ‘way of example:

Fig. 1is alengthwise sectxon of a pump in con-
formity to the. mventmn, on the lme I—I1 of
Fig. 2;

Fig 2 is a.cros—sectmn of the same; on the

line 2—2 of Fig. 1;

Figs. 3 to 6 are parhal sectxons of modifications
of the device controlling the pistons;

Fig. 7 is a detail section showmg the use of &
metallic bellows;

Fig. 8 is a lengthwise seetmn of a pump. relat-

ing to another form of valve device;
Fig. 9 is a partial section of the said valve de-

" viee, on the line 9—9 of Fig. 8;

Figs. 10 and 11 are respectlvely a plan view

‘oscillation in the direction of the arrow 7., and

(CL 103—173)

and a section of a detall modification of the said-

valve device,

In the form of construction represented in Figs.
1 and 2, the pump, which can be placed in any di-,
rection, comprises a metallic mass § of cylin- B
drical or other shape, to which are secured,
by bolts 2 or otherwise, two caps or end portions
3 and 4.

In the said mass § are formed cylmdncal re-

-cesses or -bores 5, whose axes z-— are parallel 10

with one another and are equidistant from the
axis y—y of the mass I. Each cylinder 5 is pref-

- erably provided with an internal sleeve 5a¢. In

each sleeve 8z is. mounted a piston § having a
U-shaped head 7, and a cam-disc 8 engages 18
all of the heads 7 at its periphery. The said cam-
disc is keyed to a shaft' 9 whose axis is y—, and
is provided at 10 with a projecting part.or like
operating. device. ' The said cam 8 has a bent
form, in such manner that during one revolution 20
of the shaft 9, it will give each piston 6 an alter-
nate movement on the axis z—z of the cylinder 5
corresponding to an amplitude Z.
The said cam may cbviously be formed integral

_with the-shaft 9 or may be keyed to the latter,. o5
“‘or further, as shown in Fig. 3, it may be pivotally

mounted on an axle 50 perpendicular to the axis
of rotation .of shaft 9 and maintained by one or
more springs 51 which bear for instance on the -
shaft § in such manner that when the delivery 30
pressure reaches a given value, such springs will
be compressed, and the cam 8 will return to the
middle position, thus reducing the suction and
delivery strokes and providing a total or partial
self-regulation. - 35
In the construction shown in Fig. 4, the cam 8
which does not rotate, is mounted on a bearing .
brass 60, which is in turh mounted on a partially
spherical member 61 provided on the shaft 9.
The said brass 60 is rotated by an arm 62 secured 49
to the shaft and engaged in an aperture 64 formed
in o flanged part 65 of the said brass. The said
flanged part is urged by & spring 51: the brass 60

- and its cam 8 will thus osciliate about the centre

of the member 61, under the opposing effects of
the spring 5! and the reactions of the delivery. ]
- The cam 8 may be further replaced, as shown
in Fig. §, by a ball-bearing having the oblique
position;’ 'the outer race 10 of the bearing, which
is only: subjected to an alternate movement of

in the contrary direction, comprises a part 1{ at
the periphery, which is engaged in the heads 7 of
the pistons 6, and this part i1 oscillates in the
head T after the manner of a rotula, which latter 55
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may also be realized as shown at (2 at the lower
part of Fig. 5, and herein the head 7 of the piston
may be provided with a bore pependicular to the
axis of the piston and containing the spherical
part 12 which is connected with the fixed race of
the bearing.

Inthlsarrangement usemaybemade of a
spring 5f urging towards the cam 8 a shoulder
52 formed on the head 7 of each piston 6 (Fig.
6). Said spring 51 is compressed when the deliv-
ery pressure of the pump exceeds a predefer-
mined value,

The fluid control is effected in the following

manner. Each cylinder 5 communicates, at the

end opposite the head 1 of its piston §, with a

* channel 13 (Fig. 1) formed in a cylindrical sleeve

20

14 mounted in the cap 4; said sleeve further com-
prises an annular recess 15. In the said sleeve is
rotatable a cylindrical valve 16 whose axis is y—y,
and the valve is rotated by the shaft 9 in any
suitable manner, for instance by a projection 7
mounted on the cylinder 16 and engaged in a re-
cess 18 in the corresponding end of the shaft 9.
In the surface portion of the cylinder #6 is an
annular groove {9 coinciding with the recess 5
in the sleeve 14, which groove is extended by
a recess 20 adjacent the outlet ab of the chan-
nels 13 formed in the sleeve 16. The length of
the recess 28 is such that it communicates at the
same time with the channels 3 of all the cylin-
ders 5 in which the pistons-operate on the deliv-
ery stroke. In the cylinder 16 is a port 21 by
which its surface portion may communicate with
a central conduit 22; said port is adapted to co-
incide with the outlets ab of the channels 13, thus

. connecting the conduit 22 with the cylinders op-

40
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erating on the admission stroke. The axial con-
duit 22 is in direct and permanent communication
with a conduit 23 by which the liquid fuel is
supplied.

The annular recess {5 in the sleeve 14 is in per-
manent communication, through a channel 24,
with a chamber 25 which is in permanent com-
munication with a conduit 26 by which the liquid

~ fuel, or other hquid is delivered to the place

of use.

" 'The said chamber 2§ is further connected, by
a channel 27, with the admission conduit 23,
but in the idle position, said channel 217 is closed
by a clack-valve 28 whose stem 29 is rigidly se-
cured to the central part of a flexible diaphragm
30, and thus no guiding is necessary. The dia-
phragm. consists of impermeable fabric, sheet
metal or the like, and is held at its outer part
between the member 4 and a suitable member
31. The said diaphragm may further consist
of a metallic bellows 3¢’ (Fig. 7). In the case
of a pump for motors, a conduit 33 is mounted at
32 on the member 31, and it leads to the intake
manifold of the motor. The pressure p! in this
intake manifold which may be above or below
atmospheric pressure, according to whether su-
perchargers are or are not used for the motor, is
thus exerted in the direction of the arrow f?
upon the diaphragm 30. This pressure p! is
completed by the adjustable action p? of a spring
34 mounted between the diaphragm and a ring-
shaped nut 35, and thus the diaphragm is urged
towards the chamber 25 by a pressure p=pl-{-p.

The surface of the diaphragm 38 is much’

larger than that of the valve 28; said diaphragm
is subsiantially parallel to the conduit 24, and
thus the current of liquid issuing from the pump
will be practically parallel to said diaphragm.
‘The pump is completed by lubricating arrange-

- mass 1.

- the recesses 36 of the other cylinders.

2,013,484

ments. In each sleeve 5% is an annular recess
36, and all of the recesses 36 are connected by
channels 31 with an annular chamber 38 in the
Said chamber 38 is connected by chan-
nels 39—40 with a chamber 41 in which the cam
8 is rotatable. The connection between the
chambers 38 and 4( is normally closed off by a
clack-valve 42 urged by a spring 43 whose force
is such that the said valve will only be lifted
from its seating when the pressure in the cham-

.ber 38 and hence in the recesses 36 reaches a
value somewhat exceeding the delivery pressure

of the pump.

The supply of fuel to one of the recesses 36 (the '

other recesses being supplied from the said re-
cess) is assured by the corresponding piston 6
which comprises, for this purpose, a recess 44;
this latter, during the motion of the piston 6,
comes successively, but not simultaneously, into
coincidence with the recess 36, and on the other
hand, with a suitable conduit 45 for the supply
of lubricant under pressure. '

. The operafion of the said pump is as follows.
Under the action of the cam 8 which is operated
by the shaft 9, the pistons 6 are given an alter-
nating movement in their cylinders.
right-hand stroke (Fig. 1) they draw the liquid
fuel or other liquid into the cylinder 5, and at

"this time the valve 16 connects the intake conduit

23 with the cylinder 5 through the channel 22,
the port 21 and the channel {3.

When thie piston 8 is on its left-hand stroke
(Fig. 1) thus driving before it the liquid fuel or
other liquid contained in the cylinder 5, the valve
16 connects said cylinder 5 with the chamber 25
through the channel i3, the groove 20, the recesses
18 and 15, and the channel 24."

The static pressure in the chamber 28 and in
the delivery conduit 26 cannot increase above
the above-mentioned force p equal to p!-+p? and
exerted in the direction of the arrow j2 upon the

diaphragm 30. In fact, when the pressure in the

chamber 25 tends to exceed the value p, the dia-
phragm 30 is moved in the direction contrary to
the arrow 72, and the valve 28 is lifted from its
seating, thus connecting the admission with the
delivery, and the excess output of the pump will
‘thus operate in a closed circuit. It should be

noted that due to the position of the diaphragm 30,

which is paraliel to the conduit 24, only the elastic
pressure of the expelled liquid will be exerted
upon the diaphragm, to the exclusion of all
dynamic effort due to the current of liquid, as
would be the case if the diaphragm were per-
pendicular to the current of liquid expelled by
the pump. ’

As the ratio between the surfaces of the dia-
phragm 38 and of the valve 28 is quite consider-

able, the diaphragm will hardly be affected by the-
-variable pressure prevailing in the admission con-

duit 23 and acting below the valve 28.

As concerns the lubrication, the piston 6 pro-
vided with the groove 44 serves thz purpose of a
drop-feed device; it takes up the lubricant from
the channel 46 in which it is at a high pressure,
and brings it into the recess 36, whence it passes
through the channels 37 and the chamber 38 info
The pres-
sure of the lubricant in said recesses 36 is main-
tained below a given value, by the dischargé valve

42. This pressure much exceeds the maximum-

pressure of the fuel or other liquid delivered.
In consequence, the said liquid will not leak
around the pistons 6, but on the contrary, the
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lubricant will tend to proceed into the delivered
liquid, but only in very small quantities.

The said pump according to the invention
Dussesses numerous advantages. As above stated,
the petrol (which is the fuel in general use) will
not proceed into the lubricant which drives it

forward, while on the contrary it is very difficult-

to obtain sufficient non-leaking conditions with
the usual apparatus employing pistons or slide-
valves. This obviates all difficulties with lubrica-

tion due to the fact that the petrol dilutes the

lubricants and causes gripping of the parts.

The use of pistons allows a considerable suc-
tion at the intake end, which is due for instance
to the fact that the tanks are located below the

_ carburettor, which is usually the case for sea-

planes, or when operating at low atmospheric
pressures at high altitudes. .
As above stated, the pump is self-regulating,

_with constant pressure at the delivery end, what-

ever be the output required of the motor. This
pressure is also constant, irrespective of the
pressure of the surrounding atmosphere due to
the altitude, whilst the self-regulating systems
usually employed in fuel pumps are only suitable
for motors operating near the ground.

The delivery of the pump is constant, thus as-
suring excellent conditions for the feeding of
carburettors in which the float must not be sub-
jected to continual pounding of the liquid, if a
constant level is to be maintained.

It should be further stated that the apparatus
has a .very light weight - and is of a reduced

‘size.

In the form of construction shown in Figs. 8
and 9, the body {’ of the pump is constituted in
the same manner as the body 1 of the pump rep-
resented in Figs. 1 and 2, and it is closed at the
ends by caps 3’'-—4’; the cap 4’ provides for the
entirely free opening of the cylindrical recesses 5’
provided in the body I’. In the cap &' is mounted

the valve device which consists of two circular -

discs 70—171 connected together by a metallic
bellows 12 which is soldered or otherwise secured
to the two discs. A spring 15 urges. the disc 10
and Tf respectively upon the body I’ and upon
the end of the cap 4’.

The hubs 13—14, which are mounted at the

centres of said discs, engage a crank-pin 16

mounted in the eccentric position upon the driv--
‘ing shaft 8’ of the pump. Thus the valve device

consisting of the discs 7011 and the bellows 72
will be displaced by an eccentric movemerit about
the axis of the shaft 9°, hence successively closing

and opening the outer part of the several cylin-

drical recesses 5’ as shown at 17—18 in Fig. 8.

' Ports 19 in the disc 70 permit, due to the eccentric

motion of said disc, to successively establish or
cut off the connection between a chamber 80 in

the bellows and the different cylindrical recesses

5’ of the pump. Apertures 81 in the hub 74 of the

disc 11 provide a permanent connection between

the chamber 80 and the fuel intake conduit 23’.
In order to maintain each port 19 in coinci-

" dence with its corrésponding cylindrical recess

§’, the valve device 70-—71—172 is given an eccen-
tric movement about the axis of the shaft 9, but it
is prevented from rotating on its own axis, or
otherwise stated, about the axis of the crank-
pin 76. For this purpose, studs 82 screwed into
the disc 71 carry rollers 83 guided in circular

-apertures 84 provided in the cap 4’ or in 2 mem-
-ber 86 secured thereto.

" The fuel entering through the channel 23’
flows through the apertures 81 into the chamber

3
80 and thence through the ports 19 into the cylin~

_ drical recesses 5’ which are operating on the

admission stroke (as shown at the ipper part of
Fig. 8). The fuel -driven forward out of the
cylinders 8 (lower part of Fig. 8) passes through
the aperture 18 into the chamber 87 of the cap
4’ formed at the exterior of the bellows 12, and
issues thence through the channel 24’, :
In the case of an excessive pressure at the de-
livery end, this pressure acts upon the disc 10
which thus yields, together with the spring 15,

" and hence the delivered fuel is enabled to return
- to the admission end through the ports 19 and

the chamber 80. This motion of the disc 10
can be obtained without interfering with the disc
T4, by the use of a socket 88 located between the
crank-pin 76 and the hubs 73-—14 of the discs
70—171(. The disc 70 and socket 88 may move fo-
gether upon the crank-pin 76, due to the ball-

" shaped end 85 of said crank-pin. The socket 38
is rotatable in the hub 74 by reason of its end

89 which is also ball-shaped.
The disc 710 may be replaced, for example, by

‘10

‘15

20

a disc 90, as shown in Figs. 10 and 11, and herein -

the recesses 5’ will be successively closed and
opened by the inner edge 81 of said disc 98, for

the admission, and by the outer edge 92 for the:

delivery. Apertures 93 in the disc 98 cornect
the chamber 80 with the cylindrical recesses 5.
Since in this case the conduits for admission and

‘delivery will depend solely upon the eccentric

position of the disc 90 and are independent of
the rotation of the disc 90 about its own axis,

- it is not necessary to provide a device which would

prevent the disc 90 from rotating about the
crank-pin 76, such for instance. as the rollers 83
co-operating with the a.pertures 84- as shown in
Fig. 8.

In the embodiment of Figs. 8-9 and 10-11, the
plate 10 or 90 constitutes the actual distributing
member. The plate 71 and the bellows 12 are
only used in order to form a fluid tight compart-
ment facing said distributing member 70. It
is obvious that said compartment may be con-

stituted in any other suitable manner bty means -
of stationary parts. The plates 70 and 90 might

also have a larger diameter so as to cover perma-
nently the cylindrical recesses 5, and apertures
would then be provided near the outer edge of

said plates in order to allow said recesses to be .
‘brought into and out of communication with

chamber 81.
Obviously, the said invention is not Hmited to
the forms of construction herein described and

represented, which are given solely by way of

example.

Having now -described my invention what I
claim as new and desire to secure by Letters
Patent is: .

In a pump in combination a pump body pro-
vided with a number of parallel bores opening at
one end of said body, a rotatable driving shaft
extending through said body, a piston in each
of said bores adapted to be reciprocated in said

- bore, connecting means between said shaft and

said pistons whereby saild shaft is adapted to
reciprocate said pistons in said bores through
similar strokes at different stages in the suc-

cessive bores, a hollow cap for the end of said

body on which said bores open and provided with

an inlet opening and outlet opening and leaving

unobstructed said bores of said body, a distribut-
ing member in said cap comprising two substan-

tially parallel plates connected by bellows, yield-
mgmeans adsptedtourgeoneotsaidplates
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4 .
against said open end of said body and the other
plate against the end of said cap, said distributing
member separating in said cap an inlet chamber
and an outlet chamber communicating perma-
nently respectively with said inlet and outlet
openings, passages in the plate adjacent said
body adapted to be brought into and out of
coincidence with said bores in said body, & hol-
low socket having one end cylindrical and engag-

10 ing in the plate adjacent said body. and the other

3,013,484

end ball-shaped and engaging in the second plafe
of said distributing member, and a ecrank-pin ec-
centrically carried by said driving shaft and
having a ball-shaped end engaging the inner
wall of said hollow socket, whereby said, crank-
pin is adapted to drive said socket and the two
plates of the distributing member during the
rotation of said driving shaft.

JACQUES AfvAZz.
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