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I o all whom it may concerm:
Be it known that I, LEWIS HALLOCK NASH,
a citizen of the Umted States, residing at
B1 ooklyn, in the county of Kings and State of
5 New Yor k have invented new and useful Im-
provements in Water-Meters, of w ‘hich Lhe fol-
lowing is a, specification.
My invention in water-meters embraces co-
acting rocking pistons fo divide a measuring-
(e chamber and the objects of my 1mpr0vements
are to 1elleve the working parts of wear; to
avold wearing-surfaces for the piston, and
thereby prevent the destruction of the meter
by water containing gritty substances; toavoid
15 the use of a stuffing-box for the connection
which transmits t-he motion of the interior
working parts through the case to the regis-
tering mechanism, and to provide coacting
rockmfr pistons with valves for each, the valve
20 for one piston controlled by the 0pemtlon of
the other piston. The piston is adapted to
lock upon one end, the opposite end having
a segmental bealmfr surface to form a Jomt
formmg contact with & similar bearing-surface
25 upon the case,within which it works, hhepomt
upon which the piston rocks formmfr theother
joint-forming contact upon the walls of the
case, whereby the measuring-chambers of the
case are divided. The piston is placed verti-
cal, so that its weight will be borne upon a
mekmw bearing to prevent the sliding bear-
Ing- faces from touching each other. “In the
rocking movement of the piston it has the
same displacing principle of action as that of
a reciprocating piston, and the advantage of
its rocking action with its weight borne upon
one edge is not dependent upon the particu-
lar valve used. Such rocking pistons may
be combined in pairs or threes having commu-
nicating parts leading from the valve of one
piston to the receiving and discharging cham-
bers of the other piston, and these piston-
chambers may be placed side by side or end
to end, or in any position so that their ports
and passages communicate with each otherand
with the piston-valves. A yielding packing
forms the joint of the connection passing
through the case to operate the registering
mechanism. These mattersI willnow desecribe
in connection with an organized meter having
two measurmg chambers, preparatory to a
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| designation of the devices and eombmatlons

which constitute my invention.

Referring to the accompanying drawings,
Figure 1 1*6131'esent-s a horizontal section taken 53
through the meter-case on the line z « of Kig.

2 of the inlet and outlet passages, showing the
top ports which communicate with the meas-
uring-chambersin which the pistonsrock. Fig.

2 represents a vertical section taken on theline 60
y y of I'ig. 1. Fig. 8 represents a vertical sec-
tion taken on the line 2z z of Fig. 1; Fig. 4, a
vertical section taken on the line a ¢ of Fig. 1.

In these figures the rocking pistons are shown

in the same relative positions. Iig. 5 repre- 65
sents a vertical section taken onthe linev v of
Fig. 2, showing the flexible connection which
takes the place of the usual statfing-box of the
register - connecting mechanism; and Fig. 6
shows an end elevation of the meter-case and 7o
the register-counecting: mechanism. IFig., 7
represents top views of the two rocking pis-
tons, showing their valve-ports. Iig. Sshows
a vertical seeblon of one of the valved rocking
pistons on the line w w of Fig. 7. Figs. 9and
10 show vertical sections of the valved rock-
ing piston, illustrating the knife- edge bearing
as a foot-support and as asquensmu suppoxb
Fig. 11 shows a modified construction of the
yielding joint-packing for che 1eglste1 COn-
necting-rod.

These drawingsillustrate in a compact for m |
| the operation of rocking pistons in separate
measuring-chambers placed side by side, each
piston havlnn a valve for operating the other
piston.

The case A ispreferably of cylindrieal form,
having itsupper portion divided horizontally
and vertically to form the inlet-passage 1, the
outlet-passage K, and the case-ports commu- gc¢
nicating with the valves of the rocking pis-
tons, as seen in Fig. 1,while a diameter parti-
t1on A/, divides the case into two measuring-
cha-mbers, within which the pistonsrock. The
. upper divided portion 1s formed by the hori-
zontal and vertical walls 2 and 3, for the inlet
and for the outlet passages I and E, and the
vertical walls 4 and 5 for the case-ports. The

S0

I

inlet-passage I extends along one side of the
middle vertical wall, 3, and the outlet-passage
E extends along the opposite side of the mid-
dle vertical wall, while the case - portg are
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~with an arc struck from the knife-edge bear-
~Ing, and a similar curved surface upon the
15 inner wall of the case forms the joint-forming |
- contact at themoving end of the pistonaround.
| The knite-edge bearing also
. forms a joint- for ming eentacb with the case,
. and each piston thus mounted divides each
measuring-chamber of the case into two sep-
. arate ehmnbers,- B B C C, into and from
- which the water is caused toflow in operating
~The chambered end of the piston
forms its valve, which co-operates with the
g

- case.

10

e the ecase ports.:

- the pistons.

- formed in the floor of the top division between |
~the vertical walls 4-and 5and the headsof the
One of the case-heads is made remov-

“able for the proper placmg of the rockmg pis-
Na R tOI]S

. The plston eeneleie of a reetano ular phte:-

L h&vmg a chambered formation at one end re-
~semblingtheletter T.and issupported upon the
“knife-edge bearing ¢ at its other end sunitably
secured to the inner wall of the case upon
~ whichthepiston hasitsrocking movement. Its

chamber end has its facenext the ease curved

case-portsin a. mauner W’lll(’h I c:hfﬂl plesently- |

deser 1be.

. To avoid all fuetlon upon the bearmﬂ -sur-
~ faces of the piston, it is placed in vertmal po-
S - sition so that its weight will be borne upon
L 330.
- - valved. end which latter,

~ suil
- The vertical edges of the piston will, like its
~valved end, ferm Joini-forming eonzteet with
the inner walls of the case, and the measur-
- 1ng - chambers will thereby be divided each

the bealmﬂ' end. and not upon the sliding

clently close to form a Jomt with the case.

Into a receiving and a discharging chamber;
but the piston in its movements will be plac

tically free from friction, its whole weight be-
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ing borne upon asingle joint-forming edge.
The knife -edge be‘umg of the plston 1S hom-
zontal and forms a Hune-axis the full width of

~the piston, so that the piston rocks upon a

line-joint At one sicdle, and whether this line-
joint be a supporting- foot,as shownin Fig. 10,
Oor a suspenslon - point is immaterial, since
when the suspension-point is used the case is
turned upside down,
formed with a hook- Shaped bearing-edge sus-
pended within a V-shaped bearing- bIOth se-
cured to the wall of the case, as shown in
Fig. 9.

When the bearing of the piston is at the
foot, the lower edge of the piston terminatesin
a knife- edge fitted in a V-groove formed in a
foot-piece secured to the pqrtltlon plate A’
as 1n Fig. 10; or the lower edge of the plsteu
may terminate in an inverted V, fitted on a
knite-edge bearing, as in Figs. 2, 3, 4.

As stated, the chamber- head of the piston
forms the ‘.EIJV@, and the valves of the two
pistons are of identical construction and ar-
rangement—that is, the ports which consti-
tute the valve—w hleh I will presently de-

65 scribe.

The case-ports are all made in the floor
which divides the inlet and the outlet pas-

‘however, will be

and the piston-plate is

X
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sages from the measuring- eha,mbels and then
arrangement is shown in Fig. 1, in which ¢4
are the two inlet-ports commumeatmn* with 7
| 'the inlet-passage I, and ¢ ¢ arethe two outlet |
| ports communicating with the outlet - passage
E. Thesetwo passagesIand Eareseparated by
| the Z- shaped middle wall 3, ‘and they are: -
formed by the said middle waﬂl and the ver-
tical parallel walls4, which rise from thefloor 2,
crossing the axis of the case and parallel w1th- .
‘the middle vertical wall, 3.
|-are arranged soas to mqke in connection with
the piston-valve, each measuring-chamber 2 80
:___recewmo amd a dlschmgmg eha,mber as fo‘l S

commaunicates bhreunh the pessege

~The floor - port d communicates

These case-ports

.th_l,()llﬂ"h the melosed paseaﬂ*e ¢ with the dIVIS o
1onC efthe measuring-chamber,and thepert a
¢ with the
division C of the measuring-chamber, the said
port a, and passage ¢ -being'incloSed: by the-
vertical walls 4 and 5 on the eutel side of the
inlet-passage I, and the port ¢’ and passage ¢
‘being inclosed by the wall 4 and the head of
the case.
through the passage b with the division B of
i the measuring-chamber,and the port d'ecommu-
nicates through the passaﬂe b with thedivision
B’ of the measuring-chamber, the said portd g5~
and passage b bemg outside of the inclosed =~

90

ports « ¢1n the space between the wall 5 and- DR

the head of the case, and the said port d' and
| passaged’ being mclosed like the port a;but on
| the outer side ofthe outlet-passage E. The pis-
ton-valves co-operate with these floor-portsto
| effect the communication of the inlet and the -
outlet case passages with the measuring- eham N
| bers, as follows, viz: |

The piston- head extends from head to head
of the case, as shown in Fig. b, and is wide
enough to receive two rows ef mteuor ports—
one row on each side of the plste_n pla,te One
of these rows has two ports, +° and €, and
the other row has four ports, and when the
piston D’ is in pOSItlon shown by full lines in
Fig. 2, the port ¢ opensdlreet communication
between the inlet floor-port " and the floor-
port d, and the port ¢ opens communication
between the floor-ports ¢ and d. For revers-
ing the flow of the water when the. piston D’
18 In the position shown in dotted lines in Fig.
2, the four ports are arranged to cross each
other, so that the piston-inlet port #* commu-
nicates with its port &°, as shown in Fig. 8§,
which operates the floor-port d' for the piston
D’, and the discharge-port ¢ communicates
with i1ts piston-port d°, which operates with

the floor-port d. The four ports are arranged.

on the side of the piston-plate next the cham-
ber-partition A’, and the movements of the
pistons are limited between the points 6 of the
partition and the points 7 of the case, so that
both rows ofthe piston-ports will communicate
with the floor-ports.

The valve- -ports of plston D’ operate piston
D,as follows, viz: Piston D’ being in the posi-
tion shown in full lines in Fig. 2, the inlet-
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water will enter from port <" through piston.-
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port ¢* to the case-ports d and b, into chamber
B, moving the piston D in the direction of
the arrow 1, (shown in full lines,) forcing out
the water from chamber B’ through ports and
passages b, d, ¢, ¢, and E.. If the piston D’
be in the position shown by dotted lines, the

water will enter port ¢" into piston passage

and through port & into case-port &', from
which it passes through passage b’ to chamber
B’, thus reversing the motion of the piston D,
as shown by dotted arrow, and forcing out
the water from chamber B, through ports and
passages b, d, &*, ¢, and L. | |
The ports of piston D operate piston D’ as fol-
lows, viz: The piston D being in position shown
in full lines, Fig. 2,the inlet-water enters from
port 4, through the piston-port ¢, Ifig. 7,
through the case-port ¢ and passage ¢ into
chamber C, moving piston D’in the direction
of the arrow 2 in full lines, and forcing out
the water from chamber C’ through ports and
passages ¢, a/, ¢*, ¢, and B, If the piston D
be in the position shown in dotted lines, the
water will enter port ¢ into piston-passage ?°
and «®, and through case-port and passage «
¢’ into chamber €/, driving the piston in the
direction of the dotted arrow 4, and foreing
out the water from chamber C through ports
and passages ¢, a, a’, ¢, ¢, and E. Hence the
pistons being in the position of the full lines,
Fig. 2, piston D will be moving in the direc-

tion of the arrow 1, and piston D’ will just be

beginning its motion in the direction of the ar-

- row 2. Piston D now completes its stroke, and
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piston D, moving into position by dotted lines,
reverses the movement of piston D and com-
pletes 1ts own stroke. When piston D moves
into position of dotted lines, it reverses piston
D', and thus the pistons alternately operate
each other. The valves of each piston coact
with the case-ports and with each other, so
that each piston forms the operating-valve for
the -other, but the operation of the pistons
will not be changed even though the positions
of the valves may be changed.

The device which connects the registering
mechanism with one of the pistons to indicate
the movements of both, and thereby measure

the flow of the water into and from each of

the chambers, consists of a rod, £, loosely con-
nected to a lug, f°, on the side of one of ‘the
piston-plates near its knife-bearing, and, ex-
tending horizontally through the side of the
case, 18 secured to a water-tight flexible pack-
ing or diaphragm, 7/, which forms a cover for
and closes the opening in the case at the point
through which the rod f passes, and permits
of a vibrating or rocking movement of said
rod and dispenses with the use of a stufiing-

box. The outer end of the rod f carries a
pawl, % which drives a ratchet-wheel, >, to

which is attached the indicating mechanism,
because the rocking movement of the piston
vibrates the arm f, and the latter, being sup-
ported by the diaphragm as a flexible fulerum,
isthereby permitted to baveavibrating move-
ment at its outer end to operate the pawl.

1
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This means of forming the flexible joint-bear-
ing or packing in the case for the means of
transmitting the motion of the inner working 70
parts of the meter to the registering device
may be applied to any meter of whatever form
of moving parts,and its motion communicated
to any form of exterior dial mechanism so long
as the packing for the motion-transmitting 75
arm, rod, or lever is water-tight and capable

of yielding with the movement of said lever-

arm, so that the latter may swing upon the
diaphragm as a stuffing-box and transmit any
mobtion communicated to the inner end of the 8o
lever-arm to its outer end without the least

Afriction at the case-joint. InFig. 11 this pack-

ing case-joint is formed by rubber or hemp
and a joint bearing upon an enlargement of
the rod. The rod f may be operated by pis- 85

tons having other than rocking movement.

T have shown and described provision for
limiting the movements of the free ends of the
coacting swinging pistons, so that the valve-
ports of the said pistons will register with the go
case-ports; and it will be understood that this
limiting provision for the swing of the pistons .
also serves to limit the movements of the reg-
istering operating connections,which are con-
nected to one of said swinging pistons. . 95

I claim— o

1. The combination, with the case having
inlet and outlet ports and passages, of coact-
ing rocking orswinging pistons having valve-
ports formed in their swinging ends operating 120
to control the said case-ports, substantially as
deseribed, for the purpose specified.

2. The combination, with rocking pistons
cach having a valve at its swinging end and
supported upon a bearing at its otherend, of a 103
case having ports and passages operating in
connection with the valved ends of said pis-
tons, substantially as desceribed,for the purpose
specified.

3. The combination, with a case divided 110
into measuring - chambers and having inlet
and outlet ports and passages communicating
with said measuring-chambers, of two coact-
ing rocking pistons having valve-ports formed
in their swinging ends operating with said II5
case ports and passages, whereby each piston
forms the operating-valve for the other pis-
ton, substantially as described, for the pur-
pose specified. - |

4. The combination, in a water-meter, of 120
rocking - plate pistons each having a knife-
edge bearing support at one edge upon the
case and a valved head at its other edge, with
a case having ports and passages coacting with
said valved piston-heads, the joint-forming 125
contact of said valved surface being relieved
of the weight of said pistons, substantially as
described, for the purpose specified.

5. The two rocking-plate pistons each hav-
ing a series of valve-ports at its swinging end, 130
each having a knife-edge bearing at its other
end, sustaining the weight of said piston, in
combination with a case divided at its diame-
ter into two measuring-chambers and having
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ports and passages corresponding with the

valve-ports of the pistons, whereby each pis-
ton forms the operating-valve for the other
and divides its chamber into receiving and
discharging chambers, whereby both pistons
SWing upon separate line-joint bearings and
carry their coacting valves free of frictional
contact with the case-ports, substantially as
described, for the purpose specified.

6. The combination, with the meter-case
having inlet and outlet ports and the inde-

‘Pendentswinging coacting valved pistons hav-

ing the movements of their free ends con-
trolled and limited for co-operation with said
case-ports, of means directly connected with
one of said pistons for transmitting its mo-
tion to the registering mechanism controlled
and limited in such transmitting function by

the controlling provision for the said pistons,

substantialiy as described.

7. The combination, with the meter - case
having inlet and outlet ports and the inde-
peudent coacting swinging valved pistons,
limited in their movements by interior wall-
stops, 6 7, for co-operation with said case-
ports, of the lever-arm f, the flexible case-
bearing joint for said lever-arm, and the reg-

- Ister- operating connections, substantially as

described.

L

8. The meter-case divided vertically and
horizontally and having inlet and outlet ports
in its horizontal division, arranged substan-
tially as described, combined with the inde-
pendent coacting swinging pistons having
valve-ports in their swinging ends, each pis-
ton controlled and limited in its swinging
movements by the interior stops, 6 and 7,
whereby the pistons are caused to operate in-
dependently of each other and their ports to
register with the case-ports. |

9. The combination, in a water-meter hav-
ing separate measuring-chambers, of two co-
acting rocking pistons, each rocking upon a
knife-edge, and an inclosing-case having ports

30
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and. passages connecting each measuring- 43

chamber with valves for each piston, whereby
each piston operates the valve for the other
piston, substantially as described.

In testimony whereof I have hereunto set

my hand in the presence of two subseribing 30

witnesses.
LEWIS HALLOCK NASH.

Witnesses:
H. W. BRINCKERHOFF,
A. E. H. JoHEHNSON.
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