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T o all whom it may concern :
Be it known that I, WiLLiAMm L. FHORNE, a

citizen of the United Stdte% residing at W’esﬂ
Meriden, in the county of New Haven and.
State of bonnectleut haveinvented certainnew

and useful lmprovements in Water-Meters;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the

same, reference being had to the accompany-

ing drawings, and to letters or figures of ref-
erence marked thereon, which form a part of
this specification.

This invention relates to meters for measur-
ing liquids under pressure,and more especially
to water-meters operating with a measuring-
vessel containing two or more buckets of deft-

‘nite capacity, which buckets are successively

filled and emptied by the How of the water.
My improvement consists in mounting the
measuring-vessel in a chamber containing a
volume of compressed air in that part where
said measuring-vessel is suspended, and com-
bining said air-pressure chamber with an aitr-
pump, wlhich is auntomatically stopped and
started for compensating the loss or waste of
air from said chamber by fresh supplies of air

as fast as needed, so that the measuring-ves-
sel may operate in air at a pressure Lqua_l to.

~the pressuare or head of the water.
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Tigure 1 is a transverse vertical section of
my improved meter.
elevation thereof, showing the meabm’*mn -Ves-
sel and its casing in axial sectlon Iigs. 3 and

4 are views of some details.
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" in its bottom to connect it openly with the top.
50

"The same letters of reference are used in all
the figuresin the designation of identical parts.
“The measuring- Vessel A shown is a wheel
containing two buckets, 1 and 2, divided by an
axial dlm)hragm. (, € and secured to an axle, «/,

mounted in the front and rear walls of the cas |

ing B, through the front wall of which the
axle prcgects to operate through suitable means
upon any preferred 16018’5(,1‘11] apparatus, C.
adapted to record the numbel of gallons of
water measured by the measuring-vessel. The
casing B stands upon and hasa laroe opening

of the chamber I, together with which 1t con-
stltutes the air- pressnr e chamber.

Fig. 2 1s a partial sude

ply-pipe D conducts the water from the main
to the measuring-vessel. The filling of one
buecket of the measuring-vessel causesit to turn
a half-revolution, so as to bring the opening of
its empty bucket under the supply-pipe at the
same time that its filied chamber 1s discharg-
ing its contents through the open boftom of
casing B into chamber K. The measuring-ves-
sel is combined with a weight, If, to hold 1t
from turning until the ﬁllmn buchct will over-
balance the weight, when the vessel escapes
from the 1n fuence of the weight and makes its
half-turn. The weight is suspended from the
horizontal arm of an elbow-lever, I¥/, the ver-
tical arm of which is adapted to bear against
one or the other of the projections ¢ and a° on
opposite sides of the measuring-wheel, so as
to hold the buckets thereof successively 1 po-
sition for receiving water from the supply-pipe
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D. Inpractice the weightissomadeand hung

as to alwavs remain immersed 1n the water 1n
chamber K, and so as to have its descent lim-
ited, in order that the vertical arm of the el-
bow lever I/ may always be in position to en-
oage the projections «® and «’.

At the periphery or outer side of the meas-
uring-vessel each bucket thereof'1s censtructed
with a partition, «*, whereby cups 5
Tformed therern.

S and 4 are
These cups do not begin to
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receive water until the bucket has about hlled |

and already nearly counterbalances the weight

T*. The remaining water needed to 0%1‘1)11 -

ance the weight ﬂows into the cup, and being

thus applied at the periphery serves to make
the measuring-vessel sensitive in its action,
and to produce the required impact for readily

releasing the vessel from the elbow-lever L.

Ifor thls reason said cups 3 and 4 may be
termed “impact-cups.” A spring-pawl, f, 18
used to prevent the refurn motion of the Ves-
sel by the emptying bucket beyond a point
where the opening in the filling-cap would pass
the supply-pipe. The Volume of air confined
in the air-pressure chamber will be such as to
have the chamber I& thereof filled with water
up to about the dotted line z . The service-
pipe D/ dipsinto chamber I% to near the bottom
thereof, so as to have its lower end coustmtly
immersed in the water in chamber B.  The air-
pump for maintaining the required amount of

The sup- | air in the air-pressure chamber is, in this in-
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stance, an automatic contrivance which is

243,061

in chamber E and box (&, and water flows from

adapted to compress inhaled external air by a { chamber E into box G. This flow, which is

column of watersupplied from the mainthrough
the meter. To this end a box, (+, of proper
capacity, 18 connected with the air-pressure
chamber of the meter. This box is preferably
placed directly under said ehamber, as shown
in the drawings, although its particular ar-
rangement is of no special moment. Commu-
nication from box (x to chamber Ii can only be
had through, and is controlled by, a piston-
valve composed of the barrel or cylinder H
and the hollow piston H’, provided with the
air-pipe H?, for conveying the compressed air
into the upper part of chamber E. Thisisthe
eduction-valve of the air-pump. A similar
piston-valve, composed of the barrel or cylin-
der I and the hollow piston I’, with air-pipe 1%
is arranged in the bottom of box (, and con-
stitutes the induction-valve of the alr-pump.
The pistons H/ and I’ are connected for united
movements by the connecting-rod K. The pis-

ton I’ 1s connected by a link, %, to a lever,-

1., in ¢chamber L, the long arm of which lever
carries a tloat, I/, The valves are operated

by this lever and float, with the latter of which

a light spring-catch, %, is combined, for a pur-
pose which will be presently explained. The
barrel H of the eduction-valve has an air-port,
b, and a water-port, /%, both opening into box
G, and controlled by the piston H’, whiceh has
an air-passage, #°, in 1ts wall leading to the
alr-pipe H-=. The barrel I of the induction-
valve has an air-port, ¢, and a water-port, 7/,
both outside of said box G, and controlled by
the piston I’, which has an air- -passage, 47, In
its wall, leadin g to the air-pipe [?, and below it
another passage, which registers with an open-
ing in eylinder 1, for the purpose of permitting
the water to flow ocut of chamber G while air
is entering through passage . The float is
so constructed that its buoyaney is a little in

- excess of 1ts weight.
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The meter will operate as follows: Before
water is admitted to it from the main the
valves will be 1n the position shown in Fig. 1,
the ports of the induction-valve being 0pen
while the portsof the eduction-valve are closed
The cock 1n the service-pipe should be closed
before turning the water on from the main.
The water, having then been turned on, passes
through the measuring-vessel-—which records
the quantity measured by it—into the cham-
ber L, and very soon covers the end of the
service-pipe and gradually rises to the line z
®. As soon as it rises beyond that line the
float tends to rise by reason of its buoyancy,
but 1s at first held down by the spring-catch
k. Very soon, however, it becomes immersed
to that extent thatits buoyancy overcomes the
power of the spring-cateh and it flies up, open-
ing the edunction-valve and closing the indue-
tion-valve. This establishes a communication,
both from the air-space and from the water-
space of chamber E, to the box G, An equi-
librinm of ailr- plessure 18 at once established

less than the supply to chamber L from the

supply - pipe, continues until the pressure of yo

the air in box G and chamber I equals the
pressure or head of the water, and sufficient
air at that pressure has passed into chamber
It to depress the water therein to the level 1n-
dicated by line xz. As soon as the water sinks
to that line the float and lever will close the
eduction-valve, so as to shut off communica-
tion between chamber E and box (. The in-
duction-valve will be opened at the same time,

‘to allow an escape of water from box G and

an inflax of air thereto. The measuring-ves-
sel 1s now suspended in a volume of compressed
air, which prevents a flow of water from the
supply-pipe so long as the service-pipe remains
closed. Whenever the service-pipe 1s opened
water will flow, but the air will remain con-

fined under a pressure maintained by the water

itself. There i1s a constant loss of air ocea-
sioned by its absorption by the water. Assoon
as this loss diminishes the volume of the air
so much as to cause a rise of the water beyond
the line # # In chamber the float will again fly
up, and thus start the air-pump, to again in-
crease the volume of air in chamber 1% to the
determined quantity.

In order to prevent escape of air from cham-

ber I to box G (at times when communication

between them 1s shut off) through air-pipe H?,
I form a small hole, m, in its lower end, which
1s immersed 10 water, so that 1t may be sealed
with water.

To prevent the expenditure of more water
by the air-pump than is absolutely necessary,
I surround the induciion-valve thereof by a
pipe, G, reaching up some distance into the
box, so that a portion of the water used for
the first charge of air may remain in-the box.

If it should at any time become necessary

-to compress a volume of air, taking the whole

box, the reserve water therein may be drawn
off through a cock, G°

The supply-pipe D should be provided with
a check-valve.

Having thus described my mveutmn what
I claim as new 18—

1. The combination, substantially as before
set forth, of an inclosed measuring-vessel, an
mr-pressurc, chamber in which said 1 measuring-
vessel 18 mounted, an air-pump for automati-
cally forcing air into the air-pressure chamber,
and automatic means for starting and stopping
the alr-pump.

Z. A measuring device for liquid - meters,
consisting ot a suspeuded rotating vessel di-
vided into two equal parts by a (lmphmgm or
partition, each of said measuring - compart-
ments being provided with a passage for the
water to and from them, and with a pocket

rranged upon the interior surface thereot, for
I‘BCGlYng a quantity of liquid when the meas
uring-compartment 1s nearly full, for the pur-

pose Of aiding in producing the required ro-
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tative movement of the vessel, substantially
as set torth,

3. The combination, in a liquid-meter, of a
float, L/, placed in a chamber, E, containing
alr and water, a valve, H, for controlling the
passage of air from said chamber to a cham-
ber, Gz, and a valve, I, for controlling the ad-

mission of air to, and the discharge of water ;

from, the chamber G, the parts being arranged
substantially as set forth, whereby they are
made to admit the air to the chambers E and

i

G, and discharge the water therefrom in regu-
lated quantities and at such times only as are
required for the operation of the device, sub-
stantially as described.

In testimony whereof 1 affix my signature
1n presence of two witnesses.

WM. L. HORNE.

Witnhesses:
D. P. HoLL.OWAY,
A. RUPPERT.
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