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UNITED STATES

PaTenT OFFICE.

GAVIN HOLLIDAY, OF SAUGUS, MASSACHUSETTS.

PISTON-

METER.

 SPECIFICATION forming part of Letters Patent No. 307,464, dated November 4, 1884,
Avpplication filed October 11, 1883, (Model.) -

To all whom it may concern: :

Be it known .that T, Gaviy Horrpay, o
Saugus, in the county of Essex and Common-
wealth of Massachusetts, have invented cer-
tain new and useful Improvements in Water-
Meters, of which the following, taken in con-
nection with the accompanying drawings, isa
specification.

My invention is an improvement in water-
meters of that class in which the water is
Passed into a cylinder and caused to givea re-
ciprocating motion to a piston contained there-
in, which motion may be registered by any
suitable device designed for the purpose.

My invention consists in special devices
whereby, when the water entering at either
end of the cylinder has forced the piston to
the opposite end, the said devices will be op-
erated upon, actuating valves of peculiar and
novel form, which change the course of the
water, admitting it at that end of the cylinder
to which the piston has been forced, and at
the same time opening suitable ports for the
egress of the exhaust-water that has been reg-
istered, which gives a reciprocating motion to
the piston. _

My invention further consists in the novel
form and peculiar arrangement of the valves,
and also inthe various details of construetion,
more particularly referred to hereinafter, and
specifically claimed. )

In the accompanying drawings, Figure 1 is
a perspective view of the device. Fig. 21iga
transverse section through the center of the
cylinders and valve-chamber. Fig. 3 repre-
sents a plan view of the rear face of the disk-
valve. Iig. 4 represents the sliding or piston
valve in side elevation. TFig. 5is a perspec-
tive view of the disk-valve and seat, the valve
being represented as raised from its seat to
better illustrate its form and relative position
to its seat. Fig. 6 represents a longitudinal
section through the cylinders on line z z of
Fig. 2. TFig. 7 shows a section through the
sliding valve, valve-chamber, and a portion
of the eylinder. ,

In these drawings A represents the ¢ylin-
der; B, the piston contained therein, and ¢
the supply-pipe. The cylinder A is formed
with a longitudinal brojection, 1, to which is

the wall of the chamber.

secured, by screws or bolts, the chamber D.
(Shown in Fig. 1.) In this chamber works a
sliding or piston valve, B, after the manner of
the ordinary piston. Ports d and e are formed
in the projecting portion 1 of the cylinder,
leading from the valve-chamber D, near the
center thereof, to the extreme endsof the cyl-
inder A. The sliding valve Eisa single cast-
ing of peculiar construction, congisting of ey-
lindrical heads ¢ b and a central portion, ¢,
which is partially eylindrical in cross-section,
having a flat side, as at 2, and a central de-
pression, as at 3, as shown in Figs. 2 and 6.
The heads of the valve are formed to fit accu-
rately the bore of the chamber D, and are
separated fromthe central portion, ¢, by spaces
4 and 5. These spaces 4 and 5 are adaptedin
size and position to register with the passages
d and e, respectively, not, however, simulta-
neously. It will be seen from this construc-
tion of the valve that when it is in position
within the chamber a space, 6, is formed be-
tween the heads and side 2 of the valve and
The movement of
this valve is controlled by a supplemental

valve, G, Figs. 2 and 6, which in turn is op-

erated by the piston, as hereinafter described.

Secured in any suitable manner to both the
valve-chamber D and the projection 1 of the
cylinder, is a plate, I, in which is formed a
chamber, f, Tig. 2, for a disk-valve, G, andan
opening, 7, threaded to receive the supply-
pipe C. - The opening 7 has free communica-
tion with both the valve-chambers D and b
through passages or ports 8 and 9, as shown
in Fig. 2, the passage 8opening into the Space
6 in the chamber D, before referred to. Sup-
posing the valve E to be inthepositionshown
in Fig. 6—that is, with the central portion, ¢,
closing the passages d and ¢—water entering
from the supply-pipe will first flow through

‘the passage 8 and fill the Space 6, but as the

pressure exerted by the water is equal in all
directions, the valve will not be moved from
the position shown. The water unable to

pass through the chamber will flow through
the port 9 and fill the chamber f.

The action of the disk-valve G is now to be
explained. It is fixed to a stem, g, which has
a bearing at 10 in the projecting portion 1 of
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the cylinder. Uponthe outer end of the stem
is secured -an arm, 4, which is connected by

bar % to the ends of the levers H T, pivoted

onstuds on the eylinder-heads. Theotherends
of the levers are flattened and bear upon the
sliding pins Im, passing through bosses formed
on the heads of the cylinder, so as to be op-
erated by projections onthe faces of the piston,
as shown in Fig. 6. =~

The valve G consists of a disk of metal or
other material having ports n p, and an inter-
mediate depression, o, Figs. 3 and 5. It is

fitted to a seat, J, on the projection 1 of the:

cylinder, which has passages #’ p’, communi-
cating directly with the extreme ends of the
valve-chamber D, and passage ¢/, communi-
cating directly with the discharge-opening L.
The ports np and depression o of the valve
are so positioned in relation to the passagesn’

20 P 0 of its seat that when either of the said
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ports n or p registers with its corresponding
passage, the two remaining passages will be
bridged by the depression o, the other port
meanwhile being over the solid portion of the
seat. .As shown,the discharge-opening L has
direct communication with valve-chamber D
through the port 7.

The parts areso arranged in relation to each
other that the depression 3 of the valve D
bridges the ports d and ¢ when the space 5
registers with the passage e, this being done
while the digk-valve is in the position shown
in Fig. 5—that is, with the depression O bridg-
ing the passages n and o, and the port p reg-
istering with the passagep’. Thevalve being
in this position, the water, haying filled the
chamber f as before described, will flow
through the port p and passage p’ into the
right-hand end of the chamber D, forcing the
valve from the position shown in Fig. 6 to
the left-hand .end of the chamber, the water
orair in that -end escaping through the pas-
sage m, depression o, and passage o' out
through the discharge-opening. This move-
ment brings thesliding valve into the position
shown in Fig. 7, a direct passage being there-
by formed for the admission of the water to

the right-hand end of the cylinder A, through -
passage 8, space 5, and passage ¢, and a con-

tinuous channel being also formed for the

egress of the exhaust water or air from the-

other end of the cylinder through passage d,
depression 3, port ¢.and discharge-opening L.
The piston, just before reaching the end.of its
leftward stroke, strikes the end of the pin
pushing it out, which, through the lever H,

connecting-bar %, and arm 4, serves to reverse:

the position .of the disk-valve, throwing the

mechanism into the position shown in Fig. 1, .

thus changing the course of the water and al-
lowing it to flow through the port » and pas-
sage n’ into the left-hand end of the chamber
D, and providing for the escape of the ex-
haust - water contained in- the other end
through the passage p’ by bridging the open-

” ing of the said passage p’ and the passage 0.

This sends the valve Ii back to the right-

307,464

hand end of its chamber, opening the passage
d and ¢ for -the entrance and egress of the
water to and from the cylinder, thus revers-

70

ing the movement of the piston D, foreing it

back to the right-hand end of its cylinder,
with the effect already described of reversing
the action of the entire devide, thus giving a
positive reciprocating motion to the piston.
Suitable packing of rubber may be inter-
posed between the joined portions of the de-
vice to make perfectly water-tight joints. The

75

movement of the sliding valve E is limited -

by a set-screw, 12, the end of which enters a

groove, 13, in the central portion of the valve.

This prevents the passage n’ and p’ from be-
ing closed by the valve, and also serves o
keep the valve in the position shown in Fig.
2, so that the water will flow unobstructed
into the chamber D.

The bosses on .the cylinder-heads, through
which the pins I and m pass, are provided
with adjusting-nuts 15 16, by which-the move-
ment of the levers H and I may be regulated
to give the proper amount.of movement to-the
disk-valve. . :

The registering device may be of any de-
sired form, connected in any suitable way to
the reciprocating bar %, the levers H I, or any
of the moving parts of the device.

I claim as my invention—

1. In & water-meter, a c¢ylinder containing

a piston having entrance and exit passages
for the water, a sliding valve adapted to open
and close said passage, a-supplemental valve
and water - passages adapted to operate the
sliding valve, and suitable devices at the-ends
of the eylinder, by which the supplemental
valve is .operated when the piston reaches
either end of the eylinder, substantially as.de-
seribed. ' .

9. In the described device, the cylinder

having entrance and exit passages d and e,

and discharge port and openings ¢ and L, the
c¢hamber D, and valve I, .consisting of heads

@ b, and central portion, ¢, the central portion

having a depression, 8, and cut-away side 2,
spaces 4 and 5 between the heads and the cen-
tral portion, and the devices for operating the
said valve, whereby whenthe water is admitted
to either end of the c¢ylinder the.exit-passage
is opened for the escape of the exhaust-water
from the other end, substantially as described.

3. In the deseribed device, and in eombina-
tion with the chamber D and valve 1, the sup-
plemental valve G, for operating the same,con-

-sisting of the disk having ports n and p, and

depression o, the valve-seat J, having passages
»’ and p’ leading to the ends of the chamber,
and the passage ¢’ to the discharge-opening,
all substantially as described, and for the pux-
pose set forth.

4. In the described device, and in combina-
tion with the chamber D and its valve I, the
valve-seat J, having passages leading to the
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ends of the chamber, a supplemental valve

water to one end of the cylinder, and at the

"adapted to form a passage for the entrance of '
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same time form a discharge-passage for eseape
of the exhaust-water from the other end, sub-
stantially as deseribed.

5. In combination with the valve E and sup-
plemental valve, the means for operating the
same, consisting of the arm 4, secured to the
stem of the valve, connecting-bar k, levers H
I, bearing upon the pins 7 and m, which slide
in the heads of the cylinder when acted upon
by the piston, substantially as deseribed.

6. In combination with the supplemental
valve and its operating mechanism, the adjust-
ing-nuts 15 and 16, substantially as described,
and for the purpose set forth,

7. In combination with the valve-chamber 1 5
D, having ports #, p’, and 8, the valve E, hav-
ing groove 13, and the set-screw 12, substan-
tially as described.

In testimony whereof I have set my hand to
this -specification in the presence of two wit- 20
nesses,

GAVIN HOLLIDAY.

Witnesses:
SEYMOUR RUTH,
C. B. TUTTLE.




