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UNITED STATES

PATENT OFFICE.

LEWIS HALLOCK NASH, OF BROOKLYN, ASSIGNOR TO THE NATIONAL
METER COMPANY, OF NEW YORK, N. Y.

OSCILLATING WATER-METER,

SPECIFICATION forming vart of Letters Patent No0.353,699, dated December 7, 1886,
Application filed September 22, 1885, Serial No. 177,846, {(No model.)

To all whom it may concerm:

Be 1t known that I, LEwIS HALLOCK NASH,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State of
New York, have invented new and useful Im-
provements in Oscillating Water-Meters, of
which the following 1s a specification.

My invention relates to water - meters in
which an oscillating piston isemployed to di-
vide the chamber of a case into measuring-
chambers, which are made receiving and dis-
charging by the movement of said piston over
and upon an interior abutment of the case,
which serves as a guide in connection with the
walls of the case to control the dividing funec-
tion of said piston. -

While I use a piston having an oscillating
movement, as statet, yet 1 employ a piston of
novel construction, and have so organized it
for operation 1n its case that the pressure of
the flow alone causes 1t to move in an orbit
unlike other oscillating pistons in contact with
the chamber-walls, and maintain a joint-form-
ing contact therewith without depending
upon any positive controlling connection of
the piston with the case. The path which
my new piston describes is defined by a re-
ciprocating movement between guides, ter-
minating in aswinging movementupon and be-
tween the same guides, as contradistinguished
from a piston having a continuous movement
in curved lines, as in my patents of June 17,
1884, and June 23, 1885. This compound
movement of the piston is effected by the pe-
culiar form of the piston and of the inclosing-
case. Ior this purpose 1 use a piston having
the form of the cross-section of a trough of
right-angled sides. 'The inner and the outer
walls of the bottom of the trough form the bear-
ings for its reciprocating movement, as stated,
while the sides of the trough form the pistons
proper initsdividing and measuring funetion.

My invention embraces improvements in
the case and in the piston, and in their ¢o-op-
erating action,which I shall now describe, ref-
erence being had to the accompanying draw-
ings, in which— |

Figure 1 represents a vertical section of a
water-meter, showing the register-connecting

50 mechanism. Figs. 2, 3, 4, and 5 show hori-

| zontal sections on line # « of Kig, 1, showing
the piston in the different positions of its
movements in dividing the case, as stated.
Fig. 6 shows the register-operating connection
with the register mechanism at the top of the
case. Fig. 7 represents the piston 1n perspec-
tive,and Fig. 8 the recessed side of the piston.
The case A is preferably of asingle casting,
having a cover, B, through which the regis-
ter-connections pass, and the case has the
usual inlet and outletpassages, Cand D. The
walls of these passages extend within the
chamber of the case in amanner to form abut-
ments extending from the opposite walls of

measuring-chambers, in each of which the pis-

tons proper, a b, operate to divide them into re-

celving and discharging spaces. Theabutment

which extends from the inlet side is the mouth

of the inlet, and 1ts side walls form end bear-

ings, ¢ ¢, between which is a central guiding-
bar, d, forming an inlet-passage, ¢, leading to

each piston-chamber. The abutment which

extends from the outlet side also forms the

mouth of the outlet, and has a length greater

than the first-described abutment, but,like the

latter,forms inlet-passages f f from each cham-

ber. 'The oppositesides of this abutment form

bearings g for the pistons ¢ 6 in the move-

ments of the latter, as I shall hereinatter de-

' scribe. Between these abutments, and form-
ing the end of the inner end of the hollow
outlet-abutioent, is placed a bar, 7, extending
from head to head of the case, and having a
| curved bearing-surface for the piston. This
bearing-bar 1 prefer to makeadjustabletotake

‘up the wear of the piston, which is constantly
pressed against its bearing side by the inflow.

The interior wall of the case on each side of

surface, ¢, of sufficient length to control the
rectilinear movements of the piston, and from
these straight surfaces the wall terminates in
curved portions j,{or controlling the swinging

. the stroke thereof. At the inlet - abutment
these corresponding portions of the chamber-
wall are of corresponding shape; but their
functions, however, differ, as will be presently
| described. The piston, as stated, 1n shape re-
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the chamber for dividing the latter into two 65
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the outlet-abutment is formed with a straight go

movements of the piston at the reversing of g5
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sembles the cross-section of a trough,

~ therefore consists of three sides, two of whloh

' 5

form the pistons ¢ and b proper, and the third
- the connection n thereof. The ends and in-

ner walls of the pistons are preferably curved
‘to accommodate its movement, while the in-

- ner wall of the oonneotlon n 18 preferably

straight. |
The outer wall of the oonneotlon n has joint-
forming projections m' m’ just back of the

| plStOHS, and are so formed as to make a joint

| 1.5

upon the inlet side of the case in the opera-

tion of the piston, as I shall presently describe.
‘These bearings should have their outer ends

curved to make the joint contact with the case,

_. while the inner of these projections are in-
clined inward, so as to engage and form a joint

20

. 25

~abutment at the inlet side of the case.

with the outwardly-inclined walls ¢ ¢’ of the

The
outer wall of the piston-connecting bar »n has

‘asurface recess, s, adapted to open communi-

cation around the bearings ¢ ¢"with the meas-
uring-chambers more particularly at the mo-

‘ment when the plstoo begins its swmgmo'

movement.
The registration of the flow is effected by

 theaction of the pistonsides uponalever-arm,

30
35

40

g, pivoted at » in the outlet-passage, so that its
T-shaped head stands at the mouth of the
outlet-ports f fin position to receive thealter-

nate action of the piston sides to vibrate said

lever, which is supported on a vertical pivot-

_shaft r, which latter thereby operates an- es-

capement, ¢, which drives an escapement-
wheel, u, whloh in turn operates the dial
:meohmmsm by means of thepinion v, asshown
in Kig. 6. 1 may, however, use any othEn form
of register oonnectmg and opel atmﬂ* mechan-
ism.

The motion of the plbton controls the opera-

~tion of the meter as follows, viz: The piston,
“being in theposition shown in Fig. 2, makes a

. jomt contact at two points of the case, at ¢ and

45

at 7,and has a bearing upon the bar h closing
the inlet- -passage into chamber IF and opening

communication withthe chamber E, into which.

- the flow is directed, so that the pressure in

the said chamber is upon the outer walls of all

 that portion of the piston which extends

90

therein,and water from both chambers has free

outlet at the ports f f. As seen,” this press-

- ure extends from ¢ to ¢, the bar % serving as

55

the fulerum of the piston, and the Ievera,ge-

~arm from A to ¢ belng longer than from 4 to ¢

the pressure of the inflow tends to hold the
piston fin contact with the case-wall at <, to
maintain the joint contact at ¢ and to drwe

- the piston in a straight line into the cham-

~ bo

T

ber I, hinging its side «

| agalnst the bear-
ing-wall g of the outlet-abutment, and its

joint - forming projection m' in contact with

the curved case-wall at &, as shown in Fig. 3,

preserving all the time the joint-forming con-

tacts. At this

moment the direction of the

movement of the piston 'is changed from a
rectilinear to a swinging movement by the
pomt of the plston a restmg on the Wall g, the |

y

! P

ton as being in part rectilinear and in part

the swinging movement of the piston. - _
piston having reached in its swinging move-
ment the position last stated, 1ts bearing pro-

ber B to the position shown in Fig. 5. |
this movement the chamber F is filling, and

353,699

‘and | bearmﬂ' pomt m’ in “contact w1th the ourved

wall k, and the piston-bar » in contact with
the bar %h; so, having these. three points of

bearing, the plston’s continued movement

70-.:.,

must cause it to swing to bring its piston b
into- the position shown in Flg 4, its end -

bearing upon the curved side wa,ll j,.and
breaking its contact with k. At thebeﬂ*mmng
of this movement the piston surface recess sal-

lows the water to flow around the bearing-point

¢ into the chamber F, to produce a pressure .

upon the piston in the chamber F and assist
The

jection m’ makes contact with the wall ¢

cutting off the supply of water.into chamber
"B, and at the same time the piston side «
‘opens the port f, allowing the water to escape

through said portinto the outlet-passage,while - =
the inflow - passage C is thereby fully opened -
into tlie chamber F, driving the piston bin

contact with the curved wall 4, completing -
its swinging movement, and in contact with - .

the straight wall 7,_ oompletmfr its rectilinear
movement in its return-siroke into the cham-

In

the piston b, resting upon the wall g, is guided
by its bearing-poiut m' and fulerum 74 'in its

continued movement to the pOSlthIl shownin
Fig. 2, the flow at this. position of the piston =
.entermg the chamber E through the recess s
in the piston- conueobmg‘“oar
tion of the piston it is obvious that I may dis-

In this opera-
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pense with the Jolnt -forming funection of the -

case-bearings ¢ ¢’,and transfersuch JOlllt form
ing action to the plston projections m’ m/ andfﬂ
-the case-walls 7 I; but in either case the pis-

I_bs-".

ton-bar surface Tecess § is not an essential, as -~

the surfaces ¢ ¢’ the moment the piston begms
its swinging movement.
The exact interior form of the chamber-

walls, which ‘determines the path of the pis-

‘the water will alWays have free access around

ton, is not essential, as it may be changed; but -

it 1s essential to my invention that the pro-
s .

portion of the pistons in relation to the ful-

crum % shall be such as to hold the pistons al-.

ways in contact with the case, and thus dlS-.._ .
| pense with poswwe oonneotlons for this pur-

0SE.

While I have described the path of the pis- 120

curved, yet the rectilinear direction, while be-
ing substantially straight, may be slightly va- . -
ried by slightly curving the surfaces ¢ % with-

out affecting the operatlon of the piston.

In ':

125 .:.

the division of the piston’s movements it is

movement; butit need not have so much.

| [ 10._:: ..

shown as having a considerable swinging -

I have shown the trongh form of the piston

as having right-angled sides; but these piston

sides may stand at angles greater or less than .
a right angle and make no dlﬂerenoe in tho- . |

‘operation.
It 18 not mtended to ola,lm herem a reglster

13@ B
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connecting device consisting of a pivoted vi-
brating lever-arm arranged to be vibrated by
a piston having anoscillating movement within
communicating measuring-chambers, as such
matter is made the subject of claim in an ap-
plication for a patent for improvementsin wa-
ter-meters filed by me of even date herewith,
under Serial No. 177,845.

I claim—

1. The combination, in a water-meter, of a
case divided into two measuring-chambers by
Interior opposite wall-abutments, and having
suitable interior wall-bearings, and a fulerum
placed between said abuftments nearer the in-
let than the outlet passage of the case, with a
piston formed of two joint-forming elongated
piston parts, « b, connected by a bearing-bar
having two shorter joint-bearing end parts, m’
m’yat the inlet side of the case, substantially as
described, for the purpose specified,

2. In a water-meter, a piston adapted to
have a motion in its case in a substantially
rizht line, terminating in a swinging move-
rent, a return motion in a similar right line,
and a further swinging movement back to the
point of beginning, and constructed of a bear-
ing-bar having joint-forming piston projec-
tions at each end, in combination with a case
having two measuring-chambers formed with
interior wall conformations adapted to control
the movements of said piston, and having in-
let and outlet ports, substantially as deseribed.

3. In a water-meter, a case having a cham-
ber provided with inlet and outlet passages,
straight and curved inner wall surfaces ¢ j & 1,

10

IS

20

335
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3

m', constructed and operating substantially as
described.

4. The combination, in a water-meter, of
the case A, having its measuring-chambers
formed with interior abutments and wall con- 45
formations, substantially as described, with a
piston having the elongated piston sides a b
connected by the bar », a fulerum- bearing
therefor, and register-connecting mechanism
operated by the piston sides, substantially as zo
described. -

6. In a water-meter, a piston having the
right-angled sides ¢ and b, and having the pro-
jections m’ m’,in combination with a case hav-
ing a fulerum-bearing for said piston, a guide-
bearing, inlet and outlet ports, and interior
straight and curved wall conformations, sub-
stantially as described, for the purpose speci-
fied, | " |

6. Ina water-meter, a case having a fulerum
guide-bar located therein between the inlet
and the outlet passages, nearer the inlet side
of sald case, in combination with a piston hav-
ing sides e and b, of a length adapted to make
contact on opposite sides of the inlet and out- 65
let passages of said case, in such manner that
the leverage from the fulcrum to the bearing
part of the piston at the outlet side of the case
will be greater than the leverage of the joint-
forming end of the piston at the inlet side of 70
the case, whereby the pressure of the inflow

always maintains the contact of the piston
with the case.

In testimony whereof I havé hereunto set
my hand in the presence of two subscribing 7s

a bearing-bar, &, placed nearer to the inlet- | witnesses.
passage than to the outlet-passage, and abut-
ment-joint forming bearings ¢ ¢’ ¢ ¢, in combi-
nation with a piston having the piston sides a
40 b, the connecting-bar =, and the projections m’

LEWIS HALLOCK NASH.
Witnesses:

A. H. H. JoHNSOY,
J. W. HAMILTON JOHNSON.
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