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To all whom it may concern:

‘Be it known that I, HENRY Q. IIAWLEY of
the city of Albany, in the county of Albany
and State of New York, have 1nvented certain

new and useful Improvements in Meters for

- Wateér, Gas, and other Fluids; and T do hereby
declare that the following is a full, clear, and

exact description of the same, reference be-

“ing had to the accompanying drawings, form-
-ing part of this specification, in which—-
Figure 1 is a central longitudinal verticdl
| section of a water-meter with my improve-
~ments.  Fig. 2 is a transverse vertical section

‘of the same through one of the valve-boxes.

Similar letters of reference indicate corre-
sponding parts in both figures,

“This invention consists in a novel system .

of valve-operating mechanism applied to op-

erate, as hereinafter explained, in-combina~
tion w1tha reciprocating piston or diaphragm, |.
upou whose opposite sides the water or other

fluid is caused to act alternately by the op-

- eration of the va,lves aﬁeeted by the said

mechanism. .
To enable others QInlled in the a.rt to ma.ka

- and-use myvinvention, I will first deseribe the:

constructmn and operavion of the meter rep-
resented in the drawings, and then explain,
~briefly, some madlﬁcatlons whlch may be
made. |

A is ahorizontal cylmd:er havmﬂ' at its ends

two valve-boxes B B’, to which are fitted the

.two inlet-valves € ¢’ and outlet-valves D D',
and which contain the principal parts of the
valve-operating mechanism, consisting of two
levers E E’ and two tumblmg—bars F F’ and

their attached tumbling-weights G G/, the

- said bars being connected by chains H B

with therod I of the piston J, which is fitted

- -to the cylinder A, and upon WhDSB oppomte
~ sides the water acts alternately. .

. The-valves C C*D D’ are of the puppet
‘kind. The inlet-valves C C’ are at the bot-

toms.of their respective boxes and the out-

let-valves D D’ at the-topsof their respective

boxes, and the fwo—viz., one inlet and one-

outlet valve belonging to either end of the
~cylinder and arranged in the same box B or

- B’—have their stems ¢corc’ and d or d’ con--

nected with their respectwe leverE or E’ on
opposite sides of its fixed fulerum a or @’, so
that the same movement of the lever Wlll

J

open the- 1nlet and close the outlet or vwe
versa. The two tumbiing-bars F I" one in

“each valve-box, work upon fixed pins b and
-are connected with opposite ends of the piston-

rod I by means of the chains H H’, through

the agencyof which the piston can move the
tambling-bars by pl‘l"ll]“‘ them but not by

pushmg them.

~ Before explaining the opemtwu of the me»;
ter I will remark that the arrangement of

| the valves C C’ and D D’ is such that the
closed valve at either end of the eylinder in-"

let or outlet is subJeet to the : pressu re of the

head of water. -
The operation will be best undersmod bv
| referring fo Fig. 1, which represents the in-
let-valve ¢ and 013tlet-va1ve D.open and the

inlet-valve C and oiitlet-valve D’ closed, the

water entermg the:cylinder by the box B,
driving the piston to the left, and leavmﬂ'the |
cyhnder by the box B, the chain H. fallmg,
When the pis- -

and the chain H’ tlghtenmn'
ton in this movement arrives within a certain
distance of the left-hand end of the eylinder,

the left-hand end of the rod I comes in eon-

tact with ‘a protuberanee on the tumbling-

bar F, and at the same instant the ehain H’

is dmwn tight, and the continued movement: .
-of the plstﬁn causes the plston-md I to push-----f
‘the bar F and to pull the bar F’ in such a man-
ner that both at the same time pass vertical
positions and are caused to fall over by thelr |
weights G G” until the bar F comes in con-

tact with the outer arm of the lever E-—-—that

is to say,thearm fa,rthe% from the cylmder—-—-— -

and the bar F’ comes in contact with the in-

ner arm of the lever E’—that is to say, the
arm nearest the cylmdel—lettmﬂ' the chain
‘The weights G Lol now aet
inst the levers E- B’ w:th a tendency to
close the valves C’ D and open C D’, but are

H' slack again.
aga

not heavy enough to counteract the pressure

-of the water on the closed valves C. D’, and
the valves therefore remain undisturbed unul |

as the piston arrives very near the left-hand

end of its stroke the left-hand end. of its rod
I again comes in contact with the tumbling-
bar Fand:the chain H’ is again straightened, -
and theleast continued movement causes the

valves C and D’ tostart from their seats, and

as all the valves are then nearly halanced or -

- subject to nea,rly similar pressures of water -
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“the weights G G’ drop and complete the
opening of those valves and close the valves
¢’ and D, thus causing the movement of the
piston to be reversed.  In moving in the op-
posite direction the piston-rod acts on the
tumbling-bar F’ by pushing it in the same
manner as it acted on F in its movement to
the left, and acts upon F by pulling it by the
chain H in the same manner as it acted upon

"F’ in that movement, by which means as the

piston arrives near the right-hand end of the
cylinder the valves C” and D are opened again
ELIld C and D are closed.
It will have been observed that in t.he eX-
ample of my invention represented in the

drawings the weights are not used to start |

‘the valves, but only to ecomplete the opening

~and closing after they have been started, and

hence they do not require to be very large
and theirarrangement within the valve-boxes
does not require the said boxes to be of very
large capacity; but the weights alone, if heavy
enough, may be depended upon for operating
the valves by the fall of the tumbling-bars
from the vertical position.

In the above operation it is desirable in
order to prevent the too violent slamming of
the valves that the weights G G’ should be ar-
rested by coming (lown upon the bottoms of
the valve - boxes before the valves.are quite
closed, leaving the valves to be elosed by the
flow of water alone. To pemmt this the
weights are so fitted tothe pins e ¢’, on which
they are suspended from the tumbhnmbar%
- F F’, that a slight upward and downward
movement, thereon is provided for..

In the construction of the metar care should |
-system of valve- opemtmn'. mechamsm

be taken that the piston- -rod and chains I H’
are respectively of the pr oper length to move
the two tumbling -levers at 1110 same time,
and that the iength of the movement of the
piston is sufficient at least to. permit of length
- enough in the chains to alloiwv cither end of
the piston-rod to move beyond where the end
of its attached tum blmmlml when-pulled over

will fall.

- Folding rods may be used instead of chains

- for connectmsz the piston-rod with the tum-
bling-bars and will operate in the same man-
ner. -

In ada,ptmn' the meter to the measurement
of gas I propose to substitute a diaphragm
for the piston and’ to substitute sliding

|
!

L

| valves, either flat or arc- formed for'the pup-

Det-mlves, and the said valves may be oper-
ated upcn directly by the tumbling-bars with-
out the intervention of the levers E E/.
The wheel and dial work for counting and |
registering the strokes of .the piston may be

arranged within either of the valve-boxes
and made to derive motion in any conven-

ient manner from any suitable part ot’ the
valve-operating mechanism.
By extending the piston-rod throuu'h a

.btuﬂmn‘ box in one of the valve -boxes and

akmw suitable connections the same con--

struction of apparatus may Dbe adapted to

make a water-pressure engine.

In meters for measuring water in plztces
where the head is sufﬁment to make it ad-:
vantageous I propose to protect the puppet-
?alveq from the too violent action of the wa-

ter,’and also to regulate partially ifs action

upon them, by means of boxes or shields cov-
ering their backs, the water in such case be-
ing admitted to the valves by openings around
or near the upper edge of the sa.ld boxes or
shields. |
1 do not confine myself to the use of any
particular construction or arrangement of
valves; but. *
What I claim as my 1nvcnt10n and desu'

to secure by Letters Patent, is—
1. Combining the piston or dmphuwm of
a fluid-meter with weighted levers or tum-

bling-bars for operating the inlet and outlet . -

valve or valves thereof by means of a rod I

“and chains II I1’, appiied to Opemte substan-

tmlly as herein’specified.

. The employment, in a ﬂmd—meter of a
in
which weighted levers orv lumbllnﬂ*-bars ar-
ranged wit, hm the meter are first bmuﬂ'hl; by

| the movement of the piston or dmphragm to

a position or condition to exert upon the
valves a tendency to reveise their position,
but not to move them until they have been -
started by the direct action of the piston or -
diaphragm in its further movement, and then
caused to suddenly complete the movement
of the valves, substantially as herem de-
seribed.
HENRY Q. HAWLEY.
Witnesses: |
JAMES LAIRD,
JAMES I¥. BUCKLE.,
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