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This inventmn relates to hydro—pneumatlc

pumps operating under direct compression of
the gas by a liquid, the liquid itself acting as a
‘piston, and is more pa,rtlcularly, but not exclu-

sively, suitable for pumps for the pumping of beer.
One object of this mvemlon is to maintain all

.~ the characteristics of the direct compression
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hydro pneumatic pump of

of the air by water, i. e. to obtain compressed air

_W’h‘ich_is absolutely pure and dustless.

A further object of the invention is to provide a
small dimensions
which can be set up in any suitable position such
as above a sink, whereby the dlscha,rge water
from the pump can be used over again.

A st111 further object of the invention is to pro-
vide a hydro-pneumatic pump capable of rapid

- action and giving an efficiency of over 99%.
- 9p"

A still further object of the invention is a pump

- in which no water can enter the air pipes even
| durmg interruption in the working thereof.

The invention consists essentially in arranging

~ before the compression chamber or compression
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o5 chambers (there are usually two such chambers)

8 precompressing or control chamber which acts

as a servo-hydro-motor into which supply water
is first led and subsequently ejected into the com-
;\pression chamber where the direct compression

of the air by the water is effected. Where two
compression chambers are provided, the water is

- passed into each chamber alternately.

The control chamber regulates the Working of

- the whole pump and, at the same time, prevents

. a8d

L 40 one form that the invention may take.
- The precompressing or control. chamber is
formed of two conical portions § and 1’ connected
together by flanges 2, 2’ in such manner as to re-
tain therebetween a ﬁemble diaphragm or mem-
brane 3 which prevents direct communication be-
tween the two portions f,

‘the entrance of more water than that required

for the normal working of the pump.
In order that the invention may be fully under-

_stood, I will now describe one embodiment thereof
by way of example by reference to the accom-

panymg drawing which shows dlagrammatlcally

I!

. - is made sufficiently flexible so as to be able to

L ber is slidably arranged a plunger 4, 4’ connected

.55 toarod 5, 5 slidable in packings 6, 6’

_- imove easily to-and-fro from one half portion to
the other under the action of the water pressure
which may be applied to either side thereof as
_-heremafter described. |

In each conical part !, {’ of the control cham-

- ends of the rods 5, 3’ are pivoted at 25, 25’ respec-

- -tively to levers 9 and 9’ respectively, the lower
~ends of which are pivoted at 10 and 18’ respec-
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tively to arms projecting from the aforesaid

chamber.. The upper ends of the said levers 9 and

The diaphragm 3

The outer -

(Cl. 230—89)

9" are connected at 11, 11’ to the piston valve rod
12 which carries a plurahty of piston or slide
valves (3, 13’ and (4, 14’ slidable in the distribu-
t{JI' casing §. On reclprocatmn of the rod 12 all
the said valves are moved simultaneously.

L]
] |

The distributor casing 8 is formed with a series

of apertures for the passage of the compressing
liquid, namely, a central aperture {d and sym-
" metrically disposed apertures 16, 16’, 11, 1,
{8, 18’. The aperture 15 serves for the inlet of

-~ water to the distributor casing; the apertures 16

and 18’ are connected to the conical parts | and

i’ respectively of the control chamber by pipes
1, 1’ respectively. The apertures {1, 17’ are con-
nected to pressure chambers {8, 19’ by means of
pipes 20, 20’ respectively. The apertiires 18 18’
are connected to the water discharge by means
of pipes 24, 24’ respectively.

As will be seen from the above description, the
pressure chambers 19, 19’ only carry inlet valves
21, 21’ and air outlet valves 22, 22’ for conveying
the compressed air through the pipe 23 to the

- desired place of use.

The 1mpr0ved pump operates in the following
manner:—

Assummg that the pump is empty and the pils-
ton valves 13, 13/, 14, I4’ are in the left hand
end pos1twn shown in the drawing, water under

- pressure enters through the pipe 15 and the ap-
ertures {6 and the pipe T into the part | of the
control casing. The flexible membrane or dia-
phragm 3 is thus moved, under the action of
water pressure, towards the right, forcing the air
in the part 1’ through the pipe 7', the apertures

167 and 177 and the pipe 20’ into the compression
chamber 19°.

- As soon as the diaphragm contacts with the
plunger 4’, the latter is moved to the right fo-
gether W’lth the rod %’ and consequently the lever

9’ is swung on the pivot 10’ with the result that
the piston valves 8, 13’, 14, 14" are displaced
from their left end position in the distributor
casing to their right end position. The result of
this is that water under pressure now flows
through the aperture 18’ and the pipe 1T’ into
the other half {’ of the control chamber, whilst
the part {, which was previously connected to
the water supply, now communicates through the
apertures 16 and |7 and the pipes T and 28, with
the compression chamber 18. The diaphragm 3
is now moved to the left, thus forcing the water,
which has entered the part | of the control cham-
ber, into the compression chamber 189. |
"~ The volume of the precompression or control
chamber should be slightly less than the volume
of either of the compression chambers {9 and 19°.

The water, forced into the compression cham-
ber 19, mixes with the air present in the cham-
ber, compresses it and forces it through the outlet

- valve 22 and the pipe 23 to the required place,

10

20

o
|

30

35

40

45

50

05

60



2

10

15

20

25

30

36

40

45

50

for example, an air-storage tank. The dia-
phragm & is, during this operation, moved against
the plunger 4 with the result that the latter is
displaced, together with the rod 5, to the left
and consequently returns the valves {3, i13’, {4, 14’

to their end left position, Whereupon the above o

sequence of operations is repeated.

It will be understood that, in the p051t10n of
the Valves shown in the dra,wmg water under
pressure flowing into the part ! of the control
chamber causes the water from the part I’ to be

‘expelled by the movement of the diaphragm 3.

The compression chamber {8 is connected to dis-

charge, the water therein flowing out through the .
pipe 28, the apertures 17, 18 and the outlet pipe
24, The discharge water draws in air at atmos-

pheric pressure through the inlet 2f and conse-

~quently the cycle is continued until the pressure

of the compressed air is equal to the water pres-
sure,

If the Volume of the pr ecompressing or control
chamber formed by the parts | and {’ and the
volume of the compression chambers are suitably
calculated, the volumetric efficiency of the pump
may be made as high as desired notwithstanding
the sma,ll dlmensmns of the compressmn cham—
bers.

As the flexible diaphragmm is placed in the path
of the water entering under pressure and, as it

at the same time, controls the working of the

whole pump, it is absolutely impossible for water
to enter the air tank even should the pump for
any reason be stopped.

It is to be understood that, whilst I have here-

inbefore described one embomment of my inven-

tion, modifications may be made therein. For ex-
ample, the servo-hydro-motor or control cham-
ber may be of quite a different type; for instance,

instead of a flexible diaphragm, a piston, freely
movable in a closed cylinder, may also be used,
or, again, the piston valve distributor may be re-

placed by any other known type of distributor
which gives thie same result. Furthermore, the
invention may be applied to only a single com-

‘pression chamber  instead of two compressmn

chambers as described.
- I claim: | o

1. In a hydro-pneumatic pumyp of the type re-
ferred to including a compression chamber and
a distributor device for controlling the supply of
pressure water thereto from a source of water
supply, the provision of a control chamber located
externally of said compression chamber, ‘Said

- chamber communicating with said supply source

55

and said compression chamber, and being oper-
able by the supply water prior to its entrance into

~ the compression chamber to control the operatmn

60

of sald pump.

2. In a hydro-pneumatic pump of the type re-
_ferred, to, including a compression chamber and

a distributor device for controlling the supply of
pressure water thereto from a source of water
supply, the subcombination of: a control cham-

- ber located externally of said compression cham-

65

70

ber, said chamber being operable by the supply

water prior to its entrance into the compression

-chamber to control the operation of said pump;

and means, operable by said chamber, for auto-
matically actuating. said d1str1butor devme |
3. In g hydrc—pneumatlc pump of the type re-

ferred to, including a- compression chamber and

a, distributor device for controlling the supply of
pressure water thereto from a source of water

2,148,018

supply, the subcombination of: a control cham-
ber located externally of said compression cham-
ber, said control chamber being operable by the
supply water prior to its entrance into the com-
pression chamber to control the operation of
said pump; and a link mechanism, connecting
said control chamber to said distributor device,
whereby, on a.ct_uatlon of said control chamber,
sald distributor device is also positively actuated.

4. In a hydro~pneumatic pump of the type re-
ferred to, including a compression chamber and

a dlstrlbutor device for controlling the supply of

pressure water thereto from a source of water
supply, the provision of a control chamber for

controlling the operation of the pump, said cham-
ber having therein a. flexible diaphragm dividing
said chamber into tweo separate water-tight com-
partments, each of said compartments communi-

cating with said compression chamber and said
‘source of water supply, whereby on the supply of

water to each of said compartments alternately,

~ said diaphragm is moved to force water in the

other compartment into said compressmn cham-
ber to actuate said pump.

5. In a hydro-pneumatic pump of the type re-
ferred to, the subcombination of: a pair of com-
pression chambers; a distributor device communi-
cating with each of said chambers and with a

source of water supply and having a plurality of -

valve slides therein and a control device for ac-
tuating said valves, said control device compris-
ing a water-tight casing having a flexible dia-

phragm therein dividing said casing into two

parts each of which parts is in communication
through said distributor device alternately with
each of said compression chambers and with said
source of water supply; and a plunger in each of
said casing parts operatively associated with said
valves in said distributor casing, the arrangement

being such that, with said valve slidés in one end

position thereof, water is supplied to cne of said
casing parts to cause displacement of said dia-
phragm to force water present in said other cas-
ing part into one of said compression chambers,

- whereby, at the same time, the plunger in said

casing part is moved to d1splace said valve slides

and put said other casing part into commumca.- |
- tion with said source of water supply.

6. In a hydro-pneumstic pump of the type re-
terred to, including at least one compression
chamber and a distribuior device having a plu-

rality of slide valves therein for controlling the
‘supply of water to said compression chamber
from a source of water supply, the provision of a

control chamber for controlling the operation of

sald pump, said control chamber Including a
water-tight casing having a flexible diaphragm

therein dividing said casing into two separate
compartments, each of said compartments com-

municating through said distributor device with
- said compression chamber and said source of wa-

ter supply; and a plunger in each of said compart-

ments positively connected to said valves in said |

distributor, whereby water supplied to -one com-

- partment of said casing moves said diaphragm to
force water- present in said other compartment

into said compression chamber with simultaneous

~actuation of the plunger therein positively to ac-

tuate said valves in said distributor device to di-

rect the supply water to said last-mentmned com-
‘partment and thus reverse the movement of sald

dlaphra,gm
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