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To all w]wm it Mmay concermn:
Be it known that I, ROGER W. GRAVES of

- the city of Buifalo, in the county of Erie and
- State of New York,_' have invented new and

useful Improvements in Liquid-Meters, of

‘which the following is a specification.
This invention relates to an i1mprovement |

- in that class of liquid-meters in which a re-

10

ciprocating piston is seb in motion by the liq-
uid flowing through the meter, and in which

the admission of the liquid to opposite ends

of the meter and the exit of the liquid there-

= from are controlled by valves operated by the

t5 ¥

reciprocating piston. The object of my in-
vention is to produce a simple, compact, and

reliable meter of this character; and my in-
vention consists of the partleuldr mprove-

| ments in the constructlon of the meter which
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- upper part of the meter, showing the valves |
zontal shaft, ¢, which is arranged in the cham-
ber B’ at 11#1113 angles to the valve-rod d. The f
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will be hereinafter fully set forth, and pomted

“out in the claims.

In the accompanying dmwmgs conmstmg
of three cheets, Figure 1 is a sectwnal eleva-
tion of my improved meter. Fig. 2 18 a top
plan view of the same, partly in horizontal
section, taken in line z x, Fig. 1.

Fig. 1. Fig. 418 a vertical section of the up-
per part of “the meter at right angles to I'ig.
1. Fig. bis a partly sectional elevation of the

‘gmvlty device whereby the valves are re-

versed. Fig. 6 is a sectional elevation of the

reversed. FHig. 71s a seetlonal elevatlon of
my improved meter, showing a modified con-
structionof the mechanism whereby the valves

are operated. Fig. 8 is a top plan view of the

same, partly in homzontal section, taken in
line y v, Fig. 7.

Like lettels of reference refer to hke pal ts
in the several figures.

A represents the measmmﬂ‘ cyhndel and

A" the bottom thereof, prowded on its under

‘side with a transverse water pa%aﬂ*e, ac, hav-
1ng a central opening, «

45

50

B represents the top cover of the cylmdel
and. B’ a chamber formed on the same, and
eommumcatmﬂ' at its bottom with the eyhn-
der A.

- C O’lepresent thevalve chambels .-.fumnged,
on opposite sides of the chamber B" zmd com-

-mumcatlng therewa\th by opemngs ¢ ¢, formed braeket N |

o ey
g

Fig. 3isa
side elevation of the meter at right angles to

tions.

in the sides of the chamber B’ and the inner

ends of the valve-chambers C C'.
‘D D’ are the valves, arranged, Iespeetwely,

in the chambeérs C O, and secured to the same
horizontal rod d, which extends thlcmoh the
,chamber B’ and the openings ¢ ¢ |

e € are the valve-seats formed amund the

openings ¢ ¢, and f f the_seats formed at the

opposite ends of the valve-chambers C C'.
~ F ¥’ are the passages through which the lig-

uid is conducted to or from the valve-cham-

bers C'C". -Itach of the latter is provided with
one of these passages located between the

valve-seats of the chamber, and each may be
used as the induction-passage when the other

18 used as the eduction-passage.
G- ' are tubular channels or ports, WlllCh
lead from the outer openings of the valve-

chambers C C' to opposite ends of the water-
‘passage a.

H represents the piston, whlch reelpwcates

in a closed tubular extenswn I,
cured to the chamber B'. The Valve rod d is
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in the cylinder A, and % is the piston-rod, ex-
tending 11pwardly from the piston thr 0110]1 the .
cylinder A and chamber B, and telmmatmn*
which 1s se-

arranged on one side of the piston-rod 2, and

the chambel B/, valve-chambers C C/, zmd the

upper ends of the pipes G G’ are fl,uanm ed in
line with the valve-rod d, as clemly shown in
KFig. 2. 3 |

I represents a rock-arm secur ed to a hori-

shaft ¢ 18 supp_orbed with its outer end in a

utﬁno* -box, 4, and with 1ts Inner end in a bear-
ing; j.  Therock-arm I is provided with two
projections or noses, k &', which are adapted

to come in contact W1th a- projection, £

the : valve-rod d, whereby the VELIVG rod 1s
shifted. The rock- arm I is alsoprovided with
an actuating-arm, {, carrying at its end a roll-
er, .

M 1s a Vertlml &.hde 1:)10*& 1ded w1t11 two
curved or inclined sulfftces m m’, which are
adapted to.engage letelnately ag mnst opPo-
site sides of the roller 7, and themby swing
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the rock-arm I alternately in opposite direc-

The slide M moves on vertical guide-
rods n, which are secured to a snpportmn*-

The lattel 18 attached to the 111~

100
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ner side of the chamber B’, and carries the | gear-pinion, », which meshes with a rack-bar,

bearing 7', in which the inner end of the shaft
¢ 1s supported. The outer end of the shaft ¢
projects through the stuffing-box 7, and is pro-
vided with an arm, o, towhich a weight, o,

is attached by means of arod, 0% The w elght
0’ moves in a pivoted cup, ¢’ in such manner

that the air contained in said cup will form a-

cushion and deaden the fall of the weight,
thereby preventing the valves from striking
hard against theilr seats when they are shifted.

p p’ represent stops or collars secured to the
piston-rod /4 respectively below and above the
slide M, and at a smitable distance therefrom
so that an Intermittent limited movement is
imparted to the slide by the reciprocating
motion of the piston-rod.

When the passage I 1s connected with the
pipe through which the water or other ligquid

is supplied to the meter, and the parts are in

the position represented in Ifig. 1 the wa-
ter passes from the valve- chambel ¢, through

the port &/, passage «, and openmg «, into
the cylmdel A, under _the piston H, and forces
the latter 11pwardly in the cylinder.-- When

the piston has almost reached the limit of its

upward movement, the collar p strikes against
the under side of the slide M and raises the

The lowerineline, m, of the slide swings
the arm { toward the 11 ght in Fig. 1, and causes

- the rock-arm I to swing on its axis in such

manner that the projection k of the rock-arm

~will ecome 1n contact with the projection %* on

40

-movementof thevalves.
in the cylinder A above the piston: escapes
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the valve-rod and cause the latter to move in
the proper direction to shift the valves. The
rocking movement of the arm I causes the
shatt ¢ to turn 1n the direction in which the
weight o is lifted until the arm o has passed
the dead-center, when the weight will descend
and cause the completmn of the reversing

The water conta,med

through the opening ¢, chamber C, and pas-
sage F. The valve D’ now rests aﬂ*amst the
seat f" and the valve D against the seat ¢, as
represented 1n Fig. 6, and the water passes
from the chamber thlounh the opening ¢
info the chamber B’ and cyli ndel A. above the
piston, and forces the latter downward, while
the water escapes from below the plston
through the port G, chamber C, and passage
F. When the plston has n ]_eaﬂy reached the
111111’0 of its downward movement, the collar
p" strikes against the upper side of the slide
M and lowers the same. The incline m’ now
comes in contact with the roller 7 and swings
therock-arm 1 1n an opposite direction, Where
by the projection &’ is caused to eome in con-
tact with the projection %° of the valve-rod d.
The completion of the Shlftll]ﬂx movement 1s
again effected by the weight o/, ag above de-
bGI‘lDGd The ends of the wvalve-rod d are

gulded, respectively, in openings ¢ ¢', which:
are protected by closed tubular extensions or

covers Q Q.

In the modified construction represented in
Kigs. 7 and 8, the shaft ¢ is provided with a |

R formed 011 the slide M. The Ilatter is

nmded in a cage, R, secured to the inner side ~o

of the chamber B, and the last portion of the
shifting movemenb of the valve-rod is effected
by a spring, s, secured with one end to the

top of the chamber B, and with the other

end to the arm ! of the rock-arm I in such
manner that the spring is strained when the
arm ! has reached the dead-center, whereby
the reaction of the spring causes 'the Tock-
arm to move onward after it has passed this

point. The valves are held against their

, | seats by the spring s 1n the construction rep-

resented 1n Figs. 7 and. §, and by the weight
o' in the construction represented in Figs. 1
to 6. As the water-pressure is exerted upon
opposite sides of both valves, the pressure is
equalized, and the valves are readily shifted.
The outer end of the rock-shaft ¢ 1s connected
with any suitable registering mechanism in &
common and well-known manner.

I claim as my invention—

1. The combination, with a measuring-cyl-
inder and its piston and piston-rod, of the
inlet and outlet valve chambers, arranged at
the same end of the cylinder and diametri-
cally opposite each other, an intermediate
chamber communicating with the valve-cham-
bers and cylinder, a valve-rod arranged at
right angles to the piston-rod and extending
through said valve-chambers, inlet and out-
let; valves secured to saild valve-rod,and mech-
anism located within the intermediate cham-

ber, whereby the valve-rod 1s actuated from

the piston-rod, substantially as described.
2. The combination, with a measuring-cyl-
inder, A, piston H, and piston-rod 7, Of the

75
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valve chambels C 0’ arranged at the Same end

of the cylinder, intermediate chamber,B’,com-

‘municating with the cylinder and said vah‘re‘- |
‘chambers, ports & G, extending from said

valve-chambers to the opposite end of the
cylinder, valve-rod d, arranged at right angles
to the piston-rod, valves D D/,

valve-rod is actuated from the piston-rod,

substantially as set forth.

3. The combination, with the eylinder A,
piston H, and piston rod 74, valve-chambers
C O, arlaaﬂ*ed at the same end of the eylin-
der, intermediate chamber ,B’,communicating
wmh the cylinder and sald valve- cha,mbers
valve-rod d, arranged at right angles to the
piston-rod, and extendmﬂ throucrh said valve-
chambers, and provi_ded with valves D D, of
the rock-arm I and slide M, and mechanism
whereby an intermittent reciprocating move-
ment 18 imparted to the slide from the piston-

rod, substantially as described.

4. The combmatlon with the piston-rod 7,
having stops p »/, and the valve-rod d, hav-

ing a ploJeetlon k of the slide MM, plovlded
:‘Wlth inclines m m rock-arm I, having pro-
Jjeetions &k &/, and arm {, substantml]y as seb

forth. | _ _
5. The combination, with the piston-rod #,

secured to
| said valve-rod, and mechanism Wheleby the
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' having StOps p p’, and the valve-rod d, hav-

5 B

IO

“inlet and outlet chambers, and provided with |

ing a projection, %% of the slide M, provided

valves D D', of a slide, M, a rock- -arm, I

mechanism Whereby the slide is set in motion T 5

with inclines m m’ gmde bars n, rock-lever I, | from the piston-rod, and mechanism whereby

having prq]ectlons k k', and shaft 4, Substan-
tlally as set forth. |

6. The combination, with a measuring- cyl-
1nde1 piston, and plston -rod, an inlet and an

outlet chamber arranged at the same end of

the cylinder, an intermediate chamber com-

municating with said inlet and outlet cham-
- bers, a valve-rod arranged at right angles to

said plston rod, and extending through said

the movement of the slide 18 completed inde-
pendent of the piston, substantlally as de-

scribed.
Witness my hand thls 224, day of Septem- |

ber, 1883.
_ R_OGER W.. GRAVES.

Witnesses: _
CARL F. GEYER,
JNO. J. BONNER.
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