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- To all whom it may concern:

IO

20

5

30

35

40

~ Be it known that I, LEwIs HALLOCK NASH,
a ‘citizen of the Umted States, residing at
Brooklyn, in the county of Kmn's and btatﬁ
of New York, have invented new and useful
Improvements in Fluid-Pressure Devices for
Water-Meters, of which the following is a
specification.

My invention, broadly stated, consists of a
device for utlhzmw the Wa,ter-prebsure in a
meter to perform various useful functions.

Among other useful objects attained by my

present invention a water-pressure in one di-

reclion may be transferred or transformed
Into a working pressure in another direction,
and the device which I prefer to employ in
the practice of my invention consists of a
mMoving pmb or piston which by the pressure
of the water or other fluid is forced or is en-
dowed with a tendency to move in a given
direction or to assume a given pOSlth]l and
another moving part Whl(,h constantly or in-
termittently 1ntelferes with the freedom of

sald motion or tendency, thereby giving rise
10 a motion or a force which may be applled
for various useful purposes—such, for in-
stance, as controlling the movements of a

water-meter piston, holdmﬂ' it in joint- form-
ing contact with its case.

In the accompanying drawings I have 11111‘3-
trated some of the many forms in which my
invention may be embodied, and in which—

Figure 1 represents a, VBI‘tIC&l section of a
water-meter having my improvement, taken
on the line x of Fig. 2, which represents &
]1011z0n’ral section taken on the line ¢ of Fig.

- Ifig. 3 shows a modified construction of
the fi md-pressurp device. Fig. 4 represents
so much of a vertical section of the meter as
contains the pressure-operating device and
shows the communication between its cham-
ber and the inlet-passage, said section being
taken on the line z z of Fig. 2.

In the practice of myinvention I use a mov-
able piston of any convenient shape, which
1S placed within the case so as to receive a
water-pressure. The joint of this piston with

the case may besecured or made by a flexible

diaphragm or olherwise. This piston issuit-

50 ably connected with that part of the meter

;

B

against which it is desired to have the press-
ure act.

The following is a detall description of said
drawings: The meter-case C has a central

1'ing-formed abutment A, from which the ra--

dial abutment A’ extends to that side of the
case having the inlet and the outlet ports for
the water, but does not join the vertical wall
of the case. The piston B3 entirely surrounds
this abutment, works between the heads of
the case, and has a web F’, which divides the
ring-abutment and its radial-arm part into

| upper and lower chamber-spaces, of which

the case-heads form the top and bottom, so
that while the inner walls of the ring-piston
form joint contact with the outer walls of the
ring-abutment, the piston-web forms joint

{ contact with the inner ends of said abutment,

which for this purpose extends from the
heads of the case inward to the piston-web,

6o

70

and thus divides the piston into top and bot- -

tom chambers, while the vertical ring-walls
of the piston divide the case-chamber. The
chambers of the piston and the chamber of
the meter-case are thus divided into inflow
and outflow measuring-spaces. The radial
abntment divides the case-inlet port I’ from
the outlet-port O’, and as each head of the
case has-these inlet and outlet ports the wa-
ter will flow into the measuring-chambers of

the piston and case through ports I” in the .

top -and bottom heads, on one side of the
abutment and out of the measuring-cham-
bers through ports O’ in the top and bottom
heads on the other side of the abutment.
The inlet-ports communicate with the in-
let-passage I, and the outlet-ports communi-
cate with the outlet-passage O. The press-
ure of the water entering the inlet-ports
I’ causes the piston to rev olve in the direc-
tion of the arrow 2, and the water escapes
through the ports O’ in the direction of the
arrow 8. 'This motion of the piston is com-
municated by a stud 5, eantrally projecting
from the upper side of the piston:-web, to a
crank-arm 3 and shaft 4, to the gear b/, which
drives the gear a’, and the shaft 6, which
passes through the stuffing-box and drives the
gear 7, to which the dial mechanism is at-
tached. The piston has a stud F on the un-
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“der side of its web coincident with the stud 5,

which operates the registering device.

In Ifig. 1 the piston B is the moving part
ol the meter to which my pressure device 18
applied, and thisis for holding said piston in
continuous joint-forming contact with its
case and abutment walls. This pressure de-
vice 1s shown as a part of this meter in its
adaptation for holding the piston in Joint-
forming contact with its walls, and for this
purpose I haveshown a piston ¢, which 1s ar-
ranged so as to constantly exert a pressure
or force due to the pressure of the water in
one direction upon the piston B in another
cirection. T'his pressure device is placed in
an opening in the bottom wall of the abut-

ment-chamber 0 to separate said chamber
~from the bottom case-chamber ¢, which latter |

18 partially or entirely relieved of pressure on
its underside, and which preferably communi-
cates with theoutlet-passage O. The piston-
chamber b communicates with the inlet-pas-
sage I throughanopeningd, Fig. 2, preferably
formed 1n the wall of the abutment.
ring to this communication, it will be seen
in Ifig. 4 that the opening ¢ in the abutment-
wall extends down through the bottom of the
piston-chamber b and opensinto the inlet-pas-
sage l by the bottom case-chamber c.

The piston « is cireular and is seated upon
a shouldered recess in the chamber-wall, so
as fo constantly bear thereon at one point.
Adiaphragm eissecured to the piston by a nut
¢’ and tothe case-wall surrounding the open-
ing closed by the piston by a clamp-ring ¢ so
as to form a joint for the piston between the
two chambers and to cause the pressure. in
the chamnber b to be exerted downward upon
sald piston. Thediaphragm e may, however,
be omitted and the joint sealed by the fit of
the parts or by othersuitable means.
a” projects from the piston within the cham-
ber b and ecarries a roller ¢? at its upper free
end, which bears against the stud E of the

piston-web, and thus completes the relation

of the pressure device with the case and with
the case-dividing piston.
roller is preferably made so large as to cant
and held the piston « over on one edge, as
shown, 1n every position in the movement of
the chamber-dividing ving-piston. Henceany
vertical pressure in the chamber will tend to
press the piston a down full upon its seat, and
thus cause the roller ¢ to press against the
stud F,asindicated bythearrow 9,radiallyout-
ward, and thereby force the piston 1B against
the bearing-surface of the meter. Yhatever,
therefore, he the position of the piston asthe
stud I revolves around thestem a’, the press-

ure will be radially outward, causing the pis-

ton to keep in contact with the case and
abutmentwalls. Thisgives a perfectly yield-
ing and accommodating action to the piston’s
motion, permitting it to pass readily over ob-
structions, taking up all wear and allowing
the finishing work to be done on the meter

Refer- |

A stem

The piston-stem

enough to permit the piston normally to be

‘in an upright position, it will be broughtinto

action only when the revolving piston meets
and passes over obstructions.

The same results are obtained by the modi-
fied construction of the pressure device shown
in Fig. 3, in which the piston « is of tubular
form and is fitted in the case like a plunger,
and is connected at its closed end with the
piston-web by means of an inclined bearing-
arm ¢, which has a universal-joint bearing at
each end, so that the downward pressure
within and upon the piston ¢ in the direction
of the arrow 10 is transformed into an out-
ward pressure of sald arm upon the piston,
giving it sidewise pressure to maintain the
joint, as stated.

It will be understood thatl donot limit my
invention to the precise devices or combina-
tion of devices herein shown and described,
since it is obvious that substantially the
same objects may Dbe attained by different
means and that myinvention asa fluid-press-

ure device may be applied to other usesthan

those herein shown and desecribed.

It will be seen that in the water-meters
illustrated in Figs. 1 and 2 the upper and
lower measuring chambers separated by the
web of the piston operate conjointly and that

either will operate independent of the other.

Hence the meter can be made with an uppen

or lower chamber only; also, since the web If
divides chambers acting in the same way, 1t

may have holes drilled through 1t to equalize
the pressure on each side of said web.

[t will be observed that the secondary pis-
ton, as illustrated in the drawings, has a

water-pressure surface which divides the in-

flow from the outflow—that is to say, exposes
one side to the pressure of the inflowing

water and the other side to the pressure of

the outflowing water. Theadvantage of this
construction is that the pressure upon the
secondary piston is increased as the flow of
water through the meter is increased, be-
cause the difference between the heads of the
inflow and outflow then becomes greater, and
therefore said scecondary piston exerts 1its
oreatest influence upon the revolving piston
when it is most needed. If, however,itis de-
sired to have a steady pressure exerted on the

secondary piston, the chamber undeérneath

the water-pressure surface may be connected

with the outer air instead of the discharge-

passage.
I claim as my invention—-
1. In a water-meter,an inclosing case and a

primary piston or moving part uncontrolled

by any rigid mechanical connections, com-
bined with a secondary part seated 1n an

opening in sald case and aeted upon by water-

pressure to foree it into a given position and
with meanus, substantially as described, for
communicating said pressure to said primary
piston.

2. The combination, 1n a water-mecter, ol a

with less care. If the roller ¢®be made small | secondary piston acted upon by the pressure
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‘ot the water in the one direction, a revolving

- piston, and means, substantially as described,

for transmitting said pressure to said revolv-
1ng piston 1n & different direction, substan-

tially as deseribed.

5. The combination, in a water-meter, of a
revolving piston and a secondary piston acted

- upon by the pressure of the water in one di-
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rection with means,substantially as described,
for transmitting said pressure upon said re-
volving piston in a radial direction, substan-
tially as described.

4. The combination, in a water-meter, of a
revolving piston, and a secondary piston or
plunger acted upon by the pressure of the
water, and means for transmitting the press-
ure of said secondary piston to the revolving
piston to preserve its joint-forming function,
substantially as deseribed. | ,
5. In a water-meter, the combination of a
revolving piston having a stud F with a sec-
ondary piston having a stem o/, operating
substantially as desecribed. |

6. In a water-meter, the combination, with
the casing and a primary piston adapted to
divide the measuring-chamber thereof, of a
secondary piston seated in an opening in said
casing communicating with the outflow, a
flexible material forming a seal, and means
for connecting said secondary piston with the
primary piston within said casing, substan-
tially as described. .

7. Thecombination, with a water-metercase

having inlet and outlet ports and fixed abut-

ments and a primary piston B, having a di-
ameter web, of a secondary piston arranged
to receive the pressure of the inflowing water,
a sealing-diaphragm for said secondary pis-

ton, and means for connecting the latter with-

the joint-forming piston, for the purpose
stated.

8. The combination, in a water-meter, of a
case having inlet and outlet ports and abut-
ments, a primary piston operating between

sald abutments, having a diameter web pro-

vided with a central hub, and a secondary
piston operated by the pressure of the in-
flowing water to exert an outward radial force
against said joint-forming piston, substan-
tially as desecribed.

9. The combination, with a water-meter
case having inlet and outlet ports and fixed
abutments and a primary piston having a di-
ameterweboperatingbetweensaidabutments,
of a piston seated in the bottom of said case

to receive the pressure of the inflowing water,

having an upright stem bearing against a

central part of said primary piston, and a |

diaphragm fixed to the case for sealing said
piston - joint, substantially as described, for
the purpose specified.

10. The combination, in a water-meter case
having inlet and outlet ports divided by an
abutment, as described, of a revolving non-
rotating piston having a vertical central bear-
ing-stud and a radial wall-projecting hollow

arm inclosing said abutment, a pressure-con-

trolling device for said piston, consisting of
a piston seated in an opening in the case-
wall, having a vertical stem provided with a
bearing-roller co-operating with the said pis-
ton-stud to maintain said seated piston in a
canted position, a sealing-diaphragm for the
seat of the latter, and means, substantially
such as desecribed, whereby a water-pressure
is maintained upon said sealing-diaphragm,
for the purpose stated.

11. The meter-case having inlet and outlet
ports, a central circular abutment having a
radial extension dividing the inlet and outlet
ports, and an opening d in the inner wall of
the circular abutment communicating with
the inlet-passage I, in combination with a re-
volving non-rotating piston having a diame-
ter web coacting with said abutment to form
a pressure-chamber supplied through said
opening ¢ within said abutment, and a press-

ure device consisting of a piston having a

canted bearing relation with and upon said
revolving piston and a sealed seat upon the
wall of the case, whereby the water-pressure
in the abutment-chamber is caused to act
downward upon the sealed upper face of said
piston, for the purpose stated.

12. In a water - meter, a circular piston
seated upon a corresponding case-seat in a
canted position, a joint-forming diaphragm,
and means for connecting said piston to a
moving part of the meter, whereby the water-
pressure acts to cause said piston to close
full upon its seat and said pressure is com-
municated to amoving part of the meter, sub-
stantially as deseribed.

13. In a water-meter, the combination of a

a revolving piston and a secondary piston op-

erated upon by the pressure of the water to
maintain the joint-forming function of said
revolving piston, substantially as described.

14. In a water-meter, the combination of a

revolving piston and a secondary piston act-
ing upon said revolving piston, having a wa-
ter-pressure surface exposed ort one side to
the pressure of the inflowing water and on
the opposite side to the pressure of the out-
flowing water, substantially as described.

15. In a water-meter, the combination of a
revolving piston, and a secondary piston op-
erated upon by the pressure of the water to
maintain the joint-forming function of said
revolving piston, and a bearing-roller ¢ sub-
stantially as described. | |

16. In a water-meter, the combination, with
the easing and a revolving piston adapted to
divide the measuring-chamber thereof, of a
secondary piston seated in anopening in said
casing, operated upon by the pressure of the
water to preserve the joint-forming function
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of said revolving piston, and means, substan- -

tially as described, for connecting said second-
ary piston with said revolving piston, sub-
stantially as described.

17. In a water-meter, an inclosing case and
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a primary piston or moving part, combined
with a secondary part seated in an opening
in said case and acted upon by water-press-
ure to force it into a given position and
with means, sabstantially as deseribed, for
communicating said pressure to satd primary
piston.

18. A meter-case having inlet and outlet
ports,a circularabutment within said case,and

10 a passage connecting the inlet-port with the

I5 8

interior of said %butment in combination
with a primary piston, and a secondary pis-
ton operated upon by the pressure of the wa-
ter within said abutment to force it into a

riven position, and Wl”l means, substantially

¥

449,820 °

as deseribed, for communicating said press-

ure to the primary piston,

19. In a water-meter, an inclosing case and
a primary piston or moving part ancontrolled
by any rigid mechanical cmmeetlons COMl-
bined with a secondary part seated in an
opening in said case and acted upon by wa-
ter-pressure to force it into a given position
and with means, subshmtmlly as described,

20

for communicating said pressure to said p1*1- 25

mary piston.
LEWIS HALLOCIK NASIL

Withesses:
JNO. 1. NORRIS,
PERCY MACCALLUM.
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