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UNITED STATES

PATENT OFFICE.

WILLIAM MILES FOWLER, OF STAMFORD, CONNECTICUT.

LIQUID-METER.

SPECIFICATION forming part of Letters Patent No. 570,748, dated November 3,1896.

Application filed March 28,1895, Serial No. 543,452

(No model.)

T all whom it may concern:

Be 1t known that I, WirLL1AM MILES Fow-
LER, of Stamford, in the county of Fairfield
and State of Connecticur, have invented a
new and useful Improvement in Liquid-Me-
ters, of which the following is a specification.

My invention relates to an improvement
In liquid-meters in which a plurality of cyl-
inders are provided with valves at their ends
under the control of independently-moving
pistons within the cylinders 10 keep the flow
of water constant from one or the other of
the cylinders; the movement of one of the
valve-rods serving to register the passage of
a predetermined quantity taken as a unit of
measure.

The present mventlon 1s 1n 1ts general op-
eration and structurein manyr espects similar
to that shown, deseribed, and claimed in my

Patent No. 546,317, filed September 24, 1894,

1ssued September 17, 1395, the essential dis-
tinguishing feature being that the valves at

the ends of the cylinders are in my present

application connected by valve-rods exterior
to the cylinders themselves and extending
along the inlet and outlet passages which con-
duct the liquid to and from the opposite ends
of the cylinders.

In the accompanying drawings, Figure 1 is
a longitudinal section along the plane inter-
mediate of two companion cylinders. Fig. 2
1s a longitudinal section taken vertically
through one of the cylinders. Fig. 3 is a
horizontal longitudinal section through the
companion cylinders. I'ig. 4 15 a transverse
central vertical section. Fig. 5 is a trans-
verse vertical section through line  « of Fig.
1. Fig. 6 is a transverse vertical section
through line v v of Fig. 1. Fig. 7is a trans-
verse vertical section through line z 2z of Fig.
1. In each of the transverse sections the ob-
server 18 supposed to be looking toward the
left as the figures stand on Sheet 1.

The cylinders are represented by A and A'.
They are unbroken throughout their inferior
concave surface by any port or projection,
and may be made of glass, metal, or any
other suitable material. They are closed at

their opposite ends by heads I3 B', the heads
B forming a closure for the corresponding
ends of the two cylinders A A’ and the head
B’ forming a closure for the opposite corre-.
sponding ends of the said cylinders.

These |

heads B B' contain ports and passage-ways
which will be hereinafter more particularly
referred to. ExteriortotheheadsB B’ cham-
bered cap-pieces C C' arelocated. The heads,
the cap-pieces, and the cylinders are held se-

‘curely in assembled adjustment by through-

bolts D D’ D? D3, their positions being clearly
shown. in Figs. 4 5, 6,and 7, and two of them
being shown in elevatwn in Fig. 2. Inaddi-
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tion to these bolts the caps C G’ are secured

to the heads B B’ by' bolts d d' d? d?, tapped
into the heads.

- Intermediate of the cylinders A A’ and ex-
tending longitudinally thereof there is lo-
cated an upper tube E-and a lower tube E’,
having their corresponding ends connected
by heads B B’, which connect the cylinders
A A’y as above noted.

70

Centrally at the opposite ends of each of

the cylinders A A’, and seated in the heads
B B, are plston-vcﬂves The piston-valves
at the opposite ends of the cylinder A are

denoted by F F' and those at the opposite

ends of the eylinder A’ by G G'. The valves
G G'are connected tomove together by means
of arms ¢ ¢’, which extend from their outer
ends, through chambers HH' in the caps C C',

to a connectmﬂ'-rod I, located within the up-

5
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per tube E. The valves F F' are. similarly

connected by arms 7 /', located in the cham-
bers AR/, formed in the caps CC/, with a rod
I’ in the tube E'. In position to be operated

by the rod 1 there is a registering mechan--

ism K of any well-known or approved form.

A piston ¢ within the c¢ylinder A is freeto
travel from end to end of said cylinder, and
a similar piston ¢’ is free to travel from end
to end of the cylinder A'.

In the head B there is an upper chamber 0,
always in communication with the interior
of the upper tube E and with the chamber H
in the cap C, and a lower chamber &', always
in communication with the interior of the
lower tube E’ and with the chamber i in the
cap C. In the head B’ there is an upper
chamber b% always in communication with
the interior of the upper tube E and with

Qo
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the chamber II’ in the cap (', and a lower

chamber 0°, always in communication with
the interior of the lower tube E' and with
the chamber /' in the cap C'.

Within the head B there are ports one, L,
leading from the outer chamber b throuﬂ'h
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the valve-seat of the valve I and thence to
the passage-way M to the end of the cylinder
A';and another, L, opening from the chamber
b' thr ough the valve-seat of the valve G and
thence to&passawe way M', leading to the end
of the cylinder A.

In the head I3’ there are ports/and/’, lead-
ing, respectively, from the chambers 6% b°
through the valve-seats of the valves G’ and
I, and thence along passages m and m’', re-
spectively, to the cylinders A A’

The inlet is through a pipe O in communi-

cation with the chamber I’ of the cap C', and

“thence through the tube E with the ehamber

H of the cap C and with the upper chambers
b and 0 of the heads B B’. The outlet is
through a pipe O’ in communication with the
chamber /i of the ecap C, and thence through
the tube K’ with the chamber 2’ of the cap
C’, and with the lower chambers b’ b® of the
heads B 13'. |

In operation the piston «, Fig. 3, by its en-
gagement with the valve F, has shifted the
valve aud opened the port L from the cham-
ber 0 in the head B to the passage M, thereby

admitting the flow of the liquid from the in-

let to the cylinder A’, and the piston ¢’ has
started on its course from rightto left and is
represented in Fig. 3. as just having reached
the point where it engages the valve G'. The
same movementof the valve I simultaneously
moves the valve E', because of the connec-
tion between the two, into position to open
communication through the chamber b3 b

way of the passage-way m' (see Fig. 6) and
thence to the outlet, so that the liquid in ad-
vance of the piston ¢’ has been discharged
while the cylinder A’ was being filled. As
the piston ¢’ completes its movement to the
left it will operate the valve G', and hence the
valve G connected therewith. Themovement
of the valve G will open communication be-
tween the inlet-chamber b (see Fig. 5) and
the passage-way M',leading to the thﬂdel A,
and while the pressure still 1 emains upon the
piston ¢ in the eylinder A’, tending to hold

- 1t to the left, the liquid will enter the cylin-
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der A and move its piston a from right to
lett, discharging the contents of the cylinder
A through passage-way m (see Fig. 6) and
into the outletting-chamber &3, the valve G,
which moved simultaneously with the valve
G, having closed the port [, leading to the
chamber 6°, and opened communication with
the outlet-chamber 6°. Asthe piston ¢ com-
pletes 1ts stroke to the left it will engage the
valve F' and move it, together with the valve
I, into position to open communication be-
tween the inlet-chamber b? (see Fig. 6) and
the passage-way m', leading to the left-hand
end of the ceylinder A', and the piston «' will
begin 1ts movement to the right, discharging
the liquid therein through the passage-way
M (see Fig. 5) and into the outlet-chamber b',

with which it is now in open eommumcatmn

As the piston o reaches the limit of its stroke

to the right it will engage the valve G and |

—
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move it, together with the valve G/, so asto
open cominunication between the inlet-cham-

ber b* (see Fig. 6) and the passage-way m,

the llqmd in advance of 1t throucrh the pas-

sage-way M’ into the 011tlet-ehamber b', as

ﬁ1st above named. From this point the op-
eration will repeat itself, as above described,

until the flow of liquid is stopped. At each
stroke of the connecting-rod I in one direc-

tion it will operate the registering mechan-

ism and the record of four cylinders full of

liquid discharged will be noted.

70
leading to the cy]mder A. Thepistonawill
then becrm its travel to the right, discharging

75
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It is obvious that knowing the contents of '

each eylinder the number of units registered

will indicate the quantity of liquid which has
been discharged.

Tt will be observed that the valves and

their connecting-rods are at all times water-

sealed and 111b1‘icated and that there isno
joint or bearing for the movable part which -

requires packingexcepting the slight connec-
tion for communicating the strokes of one of-

the valve-rods to the registering mechanism.

What I claim is—

1. Aliquid-meter, comprising a plarality of L

cylinders, a piston for each cylinder free to

posite ends of each cylmde1 an inlet-conduit

in communication with the apposite ends of

each eylinder, an outlet-conduit in communi-
cation with the opposite ends of éach ¢ylinder,
a connection between the valves and the op-
posite end of onecylinder and extending along
the inlet-conduit, a connection between the
valves of a companion cylinder, the said con-

nection extending along the outlet-conduit,

the .valves at the ends of each eyhnder bemg:
under the control of the piston in that eylin-
der to admitliquid to the companion cylinder
and means for recording the strokes of the
B & {- I
2. A liquid-meter comprising a plurality of o

pistons, substantially as set forth.

cyvlinders each provided with a plston free to
move within the ¢cylinder, cylinder-heads pro-

05
move within said ¢ylinder, valves at the op--
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vided with ports and passage-ways for inter-

connecting the ends of the cylinders, cham-
bered caps exterior to the heads and having

their interiors in communication with the said
intereonnecting passage-ways 1n the heads,

an inlet-conduit in communication with said
chambered caps and heads, an outlet-conduit

in communication with smd chambered caps.
and heads, valves at the opposite ends of one.

of the cylindels connection between said

valves extendmﬂ' along the inlet - eondmt -_
valves at the opposne ends of the companion
cylinder, a connection between said valves ex-
tending alonn the outlet-conduit and a regis--

tering dev:tce engaged with one of said valve
connections, ,sub'sta.ntially as set forth.

WILLIAM MILES FOWLER.

Witnesses: |
FREDK. HAYNES,
R. B, SEWARD.
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