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To all whom it may concern :

Be it known that I, HENRY CHANDLER,
of the city of Buffalo, in the county of Erie
and State of New York, have invented cer-
tain new and useful Improvements in Liquid-
Meters, which improvements are fully set forth
in the following specification, reference being
had to the accompanying drawings.

My invention relates to that- class of liquid-
meters in which the liquid enters the measur-
ing-cylinder through an induction-pipe con-
necting with one of the heads of the cylinder,
and escapes therefrom through an edunction-
spout in the side of the cylinder, and in which
the passage of the liguid through the ecylin-
der is regulated by a hollow piston provided
with a hollow valve.

The object of this invention is to construct
a liquid-meter which shall be very simple in
construction, and which shall discharge the
liquid in a uniform stream.

The nature of my invention will be fully
understood from the following desecription :

In the accompanying drawings, consisting
of two sheets, Figure 1 is a longitudinal sec-
tion of my improved liquid-meter. Fig. 2 is
a similar view with the valve reversed. Figs.
3 and 4 are cross-sections, respectively, in
lines zx and y y, Fig. 1. Fig.5 is a longitudi-
nal section, showing the apparatus in a modi-
tied form, so as to serve as a motor.

Like letters of reference refer to like parts.

in each of the figures.

A represents the measuring-cylinder, pro-
vided with an induction-chamber, A’, sepa-
rated from the cylinder A by an annular bear-

ing-surface, @, and provided with the induec--

tion-pipe b, arranged in the head of the indue-
tion-chamber. C is the cover or bonnet clos-
ing the end of the measuring-cylinder A, and
¢ the discharge-pipe arranged in the side of
the measuring-cylinder A, near the rear end
thereof. D represents the hollow piston, fit-
ting snugly in the measuring-cylinder A, and
provided with a hollow cylindrical extension,
B, fitting in the annular bearing «, so as to
shide therein. The extension E is made smaller
in diameter than the eylinder A, so as to leave
an annular space, F, between the latter and
the extension BE. .

In order to obtain a uniform discharge of -
the liquid the area of cross-section of the ex-
tension E should be made one-half of that of
the measuring-cylinder A. :

The extension E is provided with ports g,
arranged contiguous to the piston proper, D,
and an annular valve-seat, h, arranged in the
rear of the ports g, as clearly shown in Figs.
1 and 2. ‘

I represents a cup-shaped valve, provided
with annuolar ports ¢, and arranged centrally
in the piston D, so as to close against the seat
k. I represents the reversing-rod arranged
axially in the valve I, and guided in a sleeve,
J, formed with the latter.

The piston extension E is provided with a
bridge - piece, I, forming a bearing for the
sleeve § of the valve, and the latter is pro-
vided with an adjustable shoulder, m, strik-
ing against the bridge-piece I, for limiting the
forward movement of the valve.

The reversing-rod % is provided at-each
end with an adjustable piece, n #/, each pro-
vided with a suitable spring, o ¢/, for revers-
ing the valve at the end of each stroke.

The parts being in the position shown in
Fig. 1, the liquid, entering the induction-cham -
ber A’ through the pipe b, passes into the ex-
tension E, and thence through the ports ¢ into
the hollow valve I, filling the space between
the piston D and the cover C of the measur-
ing-cylinder, and forcing the piston and con-
necting parts backward toward the induction
end of the cylinder.. ,

The ports g of the piston being closed, the
liquid eontained in the annular space F back
of the piston is expelled through the dis-
charge-spoutc. Asthe piston approaches the
rear end of the measuring-cylinder, the end
piece n of the reversing-rod  strikes the head
of the induction-chamber A/, thereby arrest-
ing the movement of the reversing-rod. As
the piston and valve continue in their back-
ward movement, the spring o, attached to the
end piece » of the reversing-rod, comes in con-
tact with the end of the sleeve j of the valve
I, arresting the movement of the valve.

The piston D continues its movement, where-
by the ports g of the piston are caused to co-
incide with the ports ¢ of the valve, and the
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latter raised from its seat, as shown in Fig. 2,
when the liquid in the induction-chamber is
excluded from the measuring-eylinder A, and,

pressing upon the valve I and extension E

forces the piston and connecting parts forward.

The liquid contained in the meas1111n0 cylin-

der A, forward of the piston, is, by this move-

ment of the piston, forced into the annular
space I, and thence out through the escape-
pipe ¢ As the piston approaches the cover C
of the measuring-cylinder the reversing-rod
strikes the cover, thereby reversing the rela-
tive position of the valve and piston in an ob-
vious manner.

It is evident from the foregoing that when
the area of the cross-section of the piston ex-
tension is made one-half of that of the measur-
ing-cylinder a uniform quantity of liquid, equal
to that contained in the annular space I, is
discharged at every stroke, thus msmmg ‘a
steady flow of the liquid from the measuring
apparatus.

The number of strokes of the piston D may
be recorded by any suitable registering mech-
anism, connected with the piston by a spring-
bar passing through a stuffing-box in the cyl-
inder-head, or in any other suitable manner.

In the mochﬁcafmon shown in Fig. 5 the hol-
low extension E of the piston is closed at the
rear end and provided with ports p, so as to
admit the liquid through the side instead of
through the end of the extension E, The valve
1 is open at both ends, and constructed with
openings ¢ in its side to admit the water from
the space between the cylinder extension E
and valve I to the interior of the latter. The

valve I is provided with a reversing-rod, », at
its rear end, and a projection, s, serving the
purpose of a reversing-rod at.its front end.
By this construction of the parts the valve
is relieved from all pressure by the lignid, and
consequently reversed with great ease.

t represents the piston-rod secured to the
end of the piston extension E, and working
through a stuffing-box in the head of the in-
ductlon chamber

It is obvious that water, steam, or air press-
ure may be used to actiate the appamtus
when employed as a motor.

Having thus fully described my 1nven’510n,
what T claim as new, and desire to secure by
Letters Patent, is—

1. The combmatlon with the cylinder A and
induction-chamber A’ of the piston D, pro-
vided with hollow extensmn Eand hollow Valve
I, substantially as and for the purpose herein-
before set forth.

2. The combination, with the measuring-cyl-
inder A and induction-chamber A/, separated
by the annular bearing a, and mductlon -pipe b
and discharge-pipe ¢, of the piston D, provided
with hollow extension E, having p01ts g, and
hollow valve I, provided with ports 4, substan-

tially as and for the purpose hereinbefore set

forth.

3. The combination, with the measuring-cyl-
inder A and induction-chamber A/, of the pis-
ton D, provided with hollow extension E, and
hollow valve L, provided with reversing- rod k,
arranged axially in the valve and piston, and
Proj ectm g through both ends thereof, substan-
tially as hereinbefore set forth.

4. The combination, with the measuring-cyl-
inder A and induction-chamber A/, of the pis-
ton D, provided with hollow extension I, hav-
ing an area of cross-section equal to one-half
of the area of the cross-section of the measur-
ing-cylinder, for insuring a uniform flow of
liquid from the meter, substantially as and for
the purpose hereinbefore set forth.

HENRY CHANDLER.

‘Witnesses:

EDWARD WILHELM,
- GEORGE H. SYkms.




