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UNITED STATES PATENT OFFICE.

ALBERT KILBORN, OF MIDDLE BRIGHETON, VICTORIA, AUSTRATLIA.

SUCTION- OPERATED VALVE MECHANISH,

935,521.

To all whom it may concern,:

Be it known that I, Awperr ¥irsonry, a
subject of the King of Great Britain, resid-
ing at “Bondi”, New street, Middle Brigh.
ton, in.the State of Victoria, Commonwealth
of Australia, engineer, have invenied a Suc-
tion-Operated Valve BMechanism, of which
the following is u specification.

This invention consists of mechanism, op-
erated by suction, which is designed for the
purpose of oscillating or reciprocating a
valve, adapted to cut off at predetermined
intervals a motive fluid employed for any
purpose. It isaccordingly useful in milking
apparatus wherein a valve ig employed for
connecting and disconnecting intermittently
the vacuum or suction supply with or from
teat cups: :

Briefly stated the mechanism comprises a
compound piston valve and a double ended
piston each adapted to reci procate in their
cylinders by the alternate cominunication at
either end with suction and airsat atmos-
pheric' pressure, the ‘compound piston valve
operating the double ended piston and the
latter causing a valve to reciprocate across
suitable ports connected with the motive
fluid to be controlled.

The invention is illustrated by the accom-
panying drawings whereof :—

Higure 1 is a plan of the apparatus as ap-
plied for milking apparatus. Fig. 2 a verti-
cal section on line ITI__JT of Fig.1. Fig.3a
plan of the valve seat. Fig. 4 an underside
plan of the valve. Fig. 5 a longitudinai sec.
tion through the valve and its seat, Fig. 6 a
vertical section on line VI—VI Fig. 5. Fig.
7 a horizontal section throuch the compound
piston valve. -Fig. § a similar view through
the double ended piston cylinder, and F ig. 9
a diagrammatic view lustrating one half
cycle of the operation of the mechanism,

“According to this invention there are two
eylinders 1, 2, placed adjacent to each other,
the former containing’ a compound” piston
3, 3, 3, 3, by which there are formed three
valve chambers or recesses 4, 5, 6, in the cyl-

‘inider, while the cylinder 2 contzins a doable

ended piston 7, 7, having a common red 8.
The valve 9 to be controlled is removably at-
tached by a stem 10 to the rod 8 and to pro-
vide for the reciprocatory motion of said
stem 10 the cylinder of the double ended pis-

' Specification of Letters Patent.
Application #led Qetober 2, 1808,

may be connected
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ton is preferably formed in two separated
parts 2, 2, which however may be joined to-
gether provided there is a contral slot for
the passage of the stem 10 of the valve, The
latter has a recess 11 on its underface adapt-
ed when open to one or more pairs of ports
12, 122, or 13, 134, in'its seating 14 to place
4 pipe or pipes 15, 15% in communication
with any motive fluid delivered to the ports
12, 13. For the purpose of illustration it
will be assumed that suction is the notive
power to be controlled. Fop convenience,
there is provided a vessel 8 having a fluid
tight lid S” wherein the Tecessary exhaus-
tion is maintained by an air pump or other
suitable suction producing device connected
to the piped6. The valve seating 14, has a
port 17 situate between the ports 12, 13,
which is also in communication with the sue-
tion by means of passage 18 and on either
side of port 17 the seating has ports 19,20,
at opposite ends, one or the other of -which

18 open to atmospheric pressure at the limit

of the valve’s movement,. .

On each side of the recess 11 in the valve
and on the underface thereof are two ports
21, 22, connected together by a passage 23.
The valve, by means of ports 21, 22, and
passage 23, alternately places the ports 19,
20, 1n  communication with the suction
through port 17 and bassage 18 in the seat-
ing, and alternately opens said ports 19 and
20 to the air. The ports 19, 20, are connected
by crossed pipes 24, 25, with ports 26, 27,-in
the ends of the compound piston
der 1, and said cylinder has a
28 connected by pipe 29 for convenience of
consiruction with the passage 18 leading to
port 17 of the valve seating and consequently
with the suction supply, but said pipe 29
directly with the suction
supply as in Fig. 9. The cylinder is more-
over provided on either side of said port 28
with one or two air inlets 30, 80%, formed in
the cylinder. Furthermore sdid cylinder is
provided between the port 28 and air inlets
30, and 30°, with two ports 81, 32, in com-
munication réspectivel by mepns of ipes
33, 34, with ports 35, 6, 1n the ends of the
cylinders 2 of the doyble ended pisten 7, 7.

.The ceniral portion 87 of the -compound
pistons 3, 3, 3,3, in the cylinder 1 is reduced
in diameter or formed with. a @rocove which
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with the cylinder forms an annular recess
or valve chamber 5, which alternately con-
neets the ports 31, and 32, with the suction
port 28; at the same time air at atmospheric
pressure is admitted alternately through the
air inlets 80, 30%, to the recesses 4, or 6 in
theeylinder and conducted in turn by means
of pipes 33 or 34 and ports 35 or 36 behind
the pistons 7,7, in the cylinders 2, 2.

It will be apparent that the compound
piston valve brings the respectivé ends of
the double ended piston alternately into com-

munication with suction and air and that-

when suction is in communication with one
end, air is admitted at the other end. This
movement veciprocates the valve 9 across
either the ports 12, 128, or ports 13, 18% in
its seating 14, and by means of the recess 11
in said valve connects or disconnects either
pair of said ports thus connecting or discon-

. necting automatically starting and stopping
_at vegular intervals the passage of the mo-
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tive fluid through the pipes 15 and 15* which
is the desideratum of this invention.
teferring now to the diagrammatic view

Fig, 9 and assuming that it 1s desired to cut.

off suction at intervals from the pipes
{5-—~15* by the valve 9 then suction in
the vessel S is in communication with
ports 17, 12, and 13, of the valve seat-
ing 14 and with port 28 of the compound
piston valve eylinder 1. The double ended
valve 7 is traveling in the direction indicated
by arrow and is just at the limit of its stroke
and the compound piston valve 3 is just
starting in the opposite direction. Suction
is fn ecommunication with port 28, recess 5,
port 31, pipe 83, and port 35, of the cylinder
2 and is drawing the piston in the diréction
indicated and the movement is assisted by
air entering inlets 80% in the cylinder 1 and
passing through recess 4, port 32, pipe 34,
port 36, to the opposite end of the (llouble
ended piston 7. Suctionisin communication
with port 17 in the valve seating, port 22,
passage 23, ports 81 and 19, by way of pipe
24 and port 26 of the eylinder 1, thus sucking
the compound piston valve in the direction
indicated, and this movement is assisted by
air at atmospheric pressure entering port 20
in the seating and passing along pipe 25 to

- port 27 at the opposite end of the cylinder.

60

When the pistons ave in the positions indi-
culed, the motive fluid is in communication
with pipe 15 by ports 12, 12% but the port
15 is disconneeted.  Upon the further travel
of the compound piston valve, the ports 28
and 32 are connected by récess 5 and the
port 36 of the cylinder 2 is then in commu-
nication with the sactiop, while at the same
time the air inlet 30 connects by recess 6 with
the port 31 and air is delivered to port. 85
so that the motion of the piston T is reversed
and the valve 9 also. When the latter

935,521

reaches the limit of ifs stroke the porix
132, are opened by recess 11, the port i7 is
then connected with port 20 when the port
97 of the cylinder 1 is in commrrication
with the suction and at the same time air
enters the port 19 and is delivered by pipe 24
to port 26 so that the piston valve is again
reversed. "
By the foregong it will be seen that the
valve operates over twin perts 12, 122, and
13, 13%, in the seating, cutting off communi-

19

- cation with the suction at intervals from the

pipes 15, 15%, which may for instance lead
to separate sets of milking cups, each pair
of ports being alternately covered and un-
covered by the valve when reciprocated by
the double ended piston 7, and it will be
obvious - that ‘the mechanism will -operate
equally as well a single pair of ports 12, 12%
Tt will moreover be apparent that although
the ports 12, 13, of the valve seating are
shown in communication with suctlon in the
vessel S théy may be connected with any
other motive fluid by means of pipe 40 and

-cylinder 41, it being only necessary that suc--

tion is used to operate both pistons. . -

Having now particularly described and
ascertained the nature of my said invention
and in whet manner the same is to be per-
formed, I declare that what T claim is;—

1. Suction operated valve mechanism com-
prising a compound piston valve, a cylinder
for said piston valve, means for placing said -
cylinder in communication with suction and
air at atmospheric pressure, a double ended
piston adapted to operate in connection with'
said compound piston valve, a cylinder for
said double ended piston adapted to be
placed in communication alternately at its

' respective ends with suction and air from the

cylinder of the compound piston valve, a
valve positively connected to said iouble
ended piston, and a seating for said ivalve
provided with a pair of ports, one of which
is in constant communication with the source
of motive fluid supply.

9. Suction operated valve mechanism com-
prising a compound piston valve provided .
with three recesses, a cylinder for said pis-
ton valve, a central port in said cylinder in
communication with suction, air inlels on
either side of said central port, ports be-
tween said central port and air inlels in
communication by means of pipes with ports
in the respective ends of another cylinder, a
double ended piston in the latter, a recipro-
cating valve attached to said piston and
formed’ with a central reeéss on its under
face, ports in said valve on cither side of
said recess, a passage connecting said ports,
a valve seating formed with air adimnission
ports, ad with a port in communication
with snction situated between said air ports,

two pairs of ports in said scating one of each
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i communication with a motive fluid, each
paiv being adapted to he brought into eon,-
niunication by means of the recess in sajq
reciprocaiing valve, erossed pipes ‘connect-
ing the ajr inle( ports in said valve seating
with ports in the respective ends of the cony
poand piston valye cylinder substantially as
st forth,
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my hand in presence
| Desses, .

In testimony whereot L have hereunto e
of two subscribing wit- 14

ALBERT KILBORN.
Witnesses: »

' Epwarp N, Warnes,
Freveriox B, Waregs,



