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UNITED STATES

Patent OFFICE.

' CHARLES NIDA, OF GREENVILLE, NEW JERSEY.

IMPROVEMENT IN LIQUID-METERS.

Specification forming part of Letters Patent No. 94,285, dated August 31, 1869,

To all whom it may concern :
Beitknownthat I, CHARLES NIDA, of Green

~ ville, in the county of Hudson and State of New’

J ersey, bave invented a' mew.and Improved
Water-Meter; andIdohereby declare that the

following is a full, clear, and exact description’

of the same, refelence being had to the accom-
panying dramngs and to the letters of refer-

-ence marked thereoh, making a pzut of thls

specification.

The object of this invention is to obtain a
simple, economical, and efficient deviece to
measure water as it flows and is discharged

 from a pipe or outlet under any suitable press-

ure.

The invention is more- especmlly designed
for use in cities and other places which are sup-
plied with water from a distance through arti-
ficial means or chanmnels, and where, in case
a good reliable water-meter can be obtained,

each consumer need not; be taxed for any more .

water than he uses, or any more than the meter
shows is consumed on his prémises.

The essential requisites necessary to consti-
tute a good and reliable water-meter are, first,
the avoidance of all leakage of water during
the passage of the same through the meter.
Every particle or molecule previous to its dis-
charge should be made to operate and perform
its part in actuating the register. Second, a
pértect automatic mechamsm for operating the
valve, by the movement of which the passage
of water into, through, and from the meter may
be regulated or controlled, and the volume dis-
charged noted or 1nchcated by the register with
the nicest accuracy. Third, simplicity in the
construction and arranwement of the operating
mechanism, so that it will not be liable to get

out of order or become deranged by use. These

conditions, it is believed, are fully obtained in
my 1nve11t10n

In the accompanying sheet of drawings, FlO -
ure 1 is a side sectional view of my mventmn,
taken in the line # , Fig. 2;- Fig. 2, a plan or

top view of the same with the cap or lid re-

moved; Fig. 3, a vertical section of the-same,

taken m the hne y y, Fig. 1; Flg 4, a hor1-
zontal seetion of the Valve and its chest or box, -

taken in the line 2 2, Fig. 3.
Similar letters of Teference indicate corre-
sponding parts in the several figures.

To enable those skilled in the_art to fully un--

ders‘oand and construet my 1nvent1011 I will

proceed to describe it.
A represents the case of the meter, which is

“oblong in form and has semi-cylindrical ends.
-This probably would be the most desirable

shape, & correct idea of which may be obtained
by referring to Fig. 2. The case may be of
rolled or cast 1r011~fthe latter material will
probably be used—and it is provided with feet
a, to afford space underneath for the induction -
and eduction pipes B C and the valve-chest D.
(See Figs. 1 and 3.)

The constructlon of the valve E within the
chest D will be fully understood by referring
to Fig.
bbb b, placed on a stem, ¢, the disks being
equal in diameter to the interior of the chest,
which, internally, is eylindrical in form the

| greater portion of its length, a communica-

tion, ¢*, which 1§ made between the valve-
chest and the case A, being the only depart-
ure of the chest froma eyhndllcal shape. (Se2
Figs. 1 and 3.) The disksd ¥’ 0" b are de-
signed to work water-tight, or as nearly so as
pracbica,ble,»within the chest D. The indue-
tion-pipe B is so located that it may, by means
of forked or branched passages a* «**, alter-
nately communicate with two spaces, d d%, the

first,- d,” being between the disks b ¥ of the.

valvei in the valve- chest, and the other: space,
a*, being between the disks 5" b”. ‘(See Fig.

4, ) Two pipes, F ¥, communicate with said
spaces d d*—the pipe 7 with d and B with-d*.

These pipes F I also communicate at their
opposite ends——one, F, with a chamber, &, and
the other, F’, Wlth a similar chambel, G

(See Fig. 1.)

- The eh'mlbers G G’ are constlucted of india-.
rubber or other suitable eldstic or yielding
material which will admit of being folded or

- | expanded -and contracted, similar to bellows,

and still be water tight. To insure the proper
folding and unfolding (expanding and con-
tracting) of these chambers, I place’ within -

‘them, at suitable distances apart, hoops or

rings e, sufficiently rigid to keep the chambers
at the points or places, where said hoops or
rings are in contact with them, of the proper
dmmetel On the exterior of the chambers I
place, midway between the hoops or rings,
elastic bands f, which are of such a size-that
they have a tendency to compress the cham-

4. It is composed of circular disks ‘
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bershetween the hoops or rings. . (See Fig. 1.)
The lower ends -of -the chambels are permas
nently attached to the bottom of the case Aj;
but their tops are not attached to any ﬁxture,
being left free to work up and down, and have
«cireular disks er heads yg; seeured to them.
" The chambers are encompassed by perforated
cylinders H H, whichhave a fixed. position,
and the disks or heads ¢ ¢ of the chambers are
connected; by pivoted shackles 11, with the
ends of alever; J, whichis a,ttached at its cen-
ter permanently to-arock-shaft, K, within the
case. A of the meter. = Each disk or head ¢ has
a'vertical rod, &, attached eentrally to it, and
' these rodspass and-work freely through wmdes
& (Bee Fig. 1)

In the lower part-of the case Ay dlreetly un::

derneath aiid ina vertical plane with the rock-
shaft K, there is'a similar-shaft, T, which. has
four arm&, Jj k11, projecting. from it. {(See
Fig: 1.) Thearm jextends upward, and has

ab its upper end a plate, m, with a:curved slot,

n, made: In or ' through it, said slet being'a
portion of ‘a: ‘cirele’ of ~which the axis ef shaft

- Iiis the center.
shaft L at opposite sides of ‘the same and at
right angles with j, while the arm % extends
downw%rd about in line ‘with j, and is con-
nected at its lower end with: the valve-stem e,
as shown clearly in Fig, 1, the arm % project-
ing through the passage or communication ¢*;
Whlch is made for that purpose solely.

On the shaft K there-is secured an arm or
bar, M, which extendsat-equal distances from
opp%lte sides of K, and is' connected at its
ends with the otter ends of the arms 7 by
spiral springs 0 0. The arm or bar M has two
segment-plates, p p, secured to it at opposite
sides of the shaft K and at equal distances
therefrom, the face sides » of said plates being
parts of circlesof which theshaft K is the cen-
ter. Theshaft K passes through the slot » in
plate m, and said shaft serves as a stop for the
arm j, limiting the length of its ‘‘throw’’ or
vibrations. At each end of plate m thereis a
frietion-roller, s, anc these rollers work alter-

“‘nately over the face sides » of the segment-
plates p p.

The mechanism above described opemtes
the valve E, as will be presently explamed

Nisa pend'mt attached to a shaft, O, in the
upper part of the cap or 1lid P of the case A.
This pendant is forked at its lower end, as
shown at ¥, and a pin, », which projects hon-
zontally from the lever J, , above the shaft K, is
fitted in this fork ¢*. The shaft O at one end
extends through the side of the cap or lid, and
gaid shaft is connected by any suitable gear-
ing or mechanism which will note or register
its vibrations.

The operation is as follows: By referring to
Fig. 1 it will be seen that the chamber G is
fully expanded, and the other chamber, G, in
a folded or closed state. G therefore is filled
with water, and G’ empty, the chamber G ex-
panded and filled under the advent of the wa-

The drms {7 extend from:the.

ter which passed through pipe F, (pipe F at
the-time being cut off :from:the valve-chest;)
the spaced of the valve being in line with pipe
F and the passage ™ of the induction-pipe B

The water therefore passed through B into d,

and thence through F into G, expanding and
raising ‘the same. (See arrows .1.). During
this. expandmcr and upward movement of the
chamber G the lever J was actuated so as to
streteh the spring o; which is connected to the
rising end of said lever, or, rather, which was
the rising end when the chamber G was being
filled, and as soon 'as the . segment-plate p; atb
the end of the arm or bar M which rose with'-

the end of lever J, reached a point above the -
‘rollers; the most elevated one of plate m, (the:

positionof the parts asnow deseribed isshown:

in Fig. 1 2. the spring e, now: stretched or fully

exteniied in ‘consequence of its attachment to

“the arm ¢ below iy throws the arm j-overto a

reverse position, 86 that the opposite end of
the glot nin plate m will ibe in' contact with
theshaft K. The springs-o-o; therefore, it'will -
be : seen, alternately operate or:throw: the
valve E.. ’
The shifting  of the valve E, as above de-
seribed, causes the space d between the disks
b-and b’ to be: thrown out of line with pipe F
and the passage .« of the inductionipipe By,
and the space @* between the disks 0" and v
is ‘brought inline with the pipe: F:and the

‘| other passage a* ¢ of  the: induection-pipe B,

and the water therefore entersthe chamber G,
as indiecated’ by the arrows: 2, raising . orex-:
panding' said chamber, while the water' con-
tained in G is, by the action of the lever J on
the disk or head g of said chamber.G, forced
out of it through pipe F into the space d of
the valve- chamber D, and out from thence
through pipe C, as mdlcated by the arrows 3.

When the' chamber & is fully expanded, the
valve Bis thrown or moved by the other spring )
o to the position first deseribed, and repre-
sented in Fig. 1, and the chamber G is'again
raised or expanded by the passage of water in-
to it. ‘Thus it will be seen that by the alter-
nate filling and emptying of the chambers G
G’ (which are measures of capacity) the quan-
tity of water which passes through the de- .
vice may be correctly noted or registered by
the connection of a sultable register with the
lever J.

The segment-plates p p perform an impor-
tant function, as they prevent the movement
of the arm j under the action of the springs o
o at an improper time, said springs being in-
operative, or not being allowed to act until the -
plates p rise above the rollers s, which they

-alternately do.

The case A is always filled with water, said
case being supplied with the same previous to
the connection of the meter with the induetion
and eduction pipes, or before the water to be
measured is allowed to pass through it. The

cylinders H, in which the chambers G G are
-placed, in consequence of being perforated, as
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previously stated, will be subjected to an equal
* pressureallaround. Itwill beseen, therefore,
that when the chamber G- or G is being com-
pressed, and the water being expelled from it,
the force by which the chamber is compressed

or moved down is equal to the pressure of the .

water on its disk or head g, and the same press-
ure which is exerted upon the disk or head ¢
is equal to the pressure which is exerted upon
the under surface of the disk or head ¢ of the
- other rising chamber; but in consequence of
there being no resistance to the descent.of the
falling chamber, or the one being compressed,
it descends or is compressed with a force due
to the pressure of the water in A upon the ex-
terior or upper surface of its disk or head g.

It will be understood, of course, that the
water in the case A is stagnant——that is to say,
is mot in motion—and it merely serves as a
mediim to transmit force or power from the
disk or head of one chamber to that of the
other.

The register is connected with the pendant
N, and may be constructed and arranged in
any proper manner. A lever or pawl, ¢, for
instance, may be attached to the end of the
shaft O, which projects through the side of the
cap or lid P, and said lever or pawl made to

.actuate a ratchet, Q. (See Fig. 3.)
I do not confine myself to any precise mech-
“anism for operating a register, for many plans
may be devised for that purpose, and all an-
swer equally well.

Iwould state that the hoops or rings e within
the elastic or expanding and contracting cham-
bers G &, in connection with the elastic bands
f, insure the proper folding of said chambers

as they are compressed. This will be under--

stood by referring to Fig. 1, in which one cham-

ber, G, is shown filled with Water and fully ex-
panded and the other one, G/, shown empty
and fully compressed or folded

I am aware that water-meters have been pro-
vided with chambers containing an elastic dia-
phragm; but, so far as I am aware, none have.
been made having the entire chamber so con-
structed and arranged that it will expand and
contract, or fold and unfold, like bellows. I
do not claim broadly, therefore, an elastic or
yielding material, irrespective of the construc- -
tion and arrangement of the-same, to operate
as described.

I do not claim the valve E, nor fmy feature
shown in the patent to J. Mason, dated Sep-
tember 17, 1867, and Joseph Thomas, dated
October 1, 1861 but,

Havmg thus descmbed my invention,what I
do claim as new, and desire to secure by Letters
Patent, is—

1. The perforated cylinders surronnding the
chambers G- G/, and the expanding chambels
G &, prov1c1ed with hoops ¢ and elastic bands
fyall arranged substantially as and for the pur-
pose specified.

2. The combination and arrangement of the
chambers G &, beam J, arm M, “with plates p
p, shaft K, four-armed lever Jk 7 I, with slot n,
and frlctlon rollers s s on shaft I, springs o o,
all inclosed in & casing, A, and the valve E in
chamber D, communicating with the chambéers
G @, and pr0v1ded with mductlon and educ-
tion plpes, all constructed to operate substan-
tially as described.

CHAS. NIDA.

Witnesses:
A. R. HateHT,
W F. I\IONA\/,[&R-A.




