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UNITED STATES PATENT OFFICE

S. R. WILMOT, OF NEW HAVEN COWECTIGUT

WATER—METER

opecification of Letters Patent No. 1-1,88‘1, dated October31, '1'354.- :

7o all wﬁom 1t may concern.

Be 1t known that I, S. R. WILMOT of the

have invented certain new
and useful Impl ovements in Meters for
Measuring the Flow of Water and other
Liquids; and I do hereby declare that the
fellowmg is a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawmg, forming part of
this specification, in which—

Figures 1, and 2, are vertical sections,
taken at r1o~ht mgles to each other, nearly
1n the center, of a. meter constructed accord-
ing to my invention. Fig. 3, 1s a horizontal
section 1n the line, @, @, of Figs. 1, and 2,
looking downard. Flg 4, 1s a horizontal
section in the line v, v, of Figs. 1, and 2,
looking upward.

Similar Ietters of reference indicate corre-

_epondmg parts in the several figures.

e improvements which constitute my
present invention, relate to that description
of meter, cen51et1110 of a piston which 1is
caused to move 1eelprocally within a cyl-
inder of known capacity, by the admission
of water on the opposite sides alternately,
and measures the flow by registering the
number of reciprocations. Meters of such
construction, are known to work with a de-
gree of accuracy unsurpassed; the only ma-
terial objection having her etofore been the
great iriction of the plston which, when
twhtlv packed in the best known way, re-
qulred a considerable head of water to actu-

ate 1t.

and also the resistance of all the parts, so
that an extremely slight head will be suffi-
cient to actuate the meter.

The first improvement consists in form.mg
an alr seal or packing, to separate the water

~above from that below the piston, by ex-
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tending the piston upward at its sides in

the form of an open topped tube or cylinder, |

to enter a narrow, open bottomed, but close-

topped chamber, which is formed around |

the upper part of the interior of the vertical
working cylinder, and always contains a
quantity of air, which cannot be expelled

- by the water. As there 1s no commumcatmn ;

between the spaces above and below the pis-
ton, except through this chamber, the air
forms a perfect seal or packing and admits

of the piston being made to fit so loosely to |:

The main object of these improve- |
ments is, to destroy or reduce the friction |,

tion.

The secend 1mprovement consists in en-

| the cylmder, that 1t need produce no frlc-_ :

closing all the mechanism through which

‘the plston operates upon the valves, for the
‘purpose of reversing its action within the

cylinder 1tself or a water chamber ebove or

:below the eylmder having free communica-
tion therewith, whereby the necessity for

‘my invention appertains, to make and use
‘my invention, I will proceed to descrlbe 1ts
eonstruetlon and operation. .

| A, is the working cylinder of the meter

‘on any suitable base.
'sheet metal of sufficient strength to with-
I;st‘md the maximum pressure: of water.

stuffing boxes and other packing for the said
valves and mechanism, and the frlctlon at-
| tending the use of such devices, is obviated.

i T'o enable those skilled in the art to which
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Wthh occupies a vertical position, standing
It 1s constructed of

‘Within the upper part of the cylinder, A, -

‘there 1s an interior cylinder, a, united with
A, at the top by a small ﬂange /, and form-
1ng an annular space, b, with a closed top
and open bottom;
‘chamber which contams the air, constitut-

ing the air seal or packing, but a larger .
chamber, B, is formed bélow it by a broad

8%

flange, c, e:&tendmg inward from the bot-
tom of the cylinder, ¢, and being un1ted b

-a central tube, d, Wlth a flange, ¢, which

80
thls space forms the.

‘extends outw ard from the tube to the same

~chamber, b

§d15k of metal, having
‘a cylindrical tube

| ‘external size as the cyhnder, a. The larger
.chamber, B, serves as an air reservmr to the_

C, 18 the plston Wthh consmts ef a thm
its edges united with

_ i, which works freely
‘within the annular air chamber; 6. It 1s
furnished with a close air ehember, D, of

90 - .
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:such capecﬂay as to serve. as a float to keep.-- S

1ng measured.

former receiving the inlet pipe, G, and the
latter, the outlet pipe, H. The boxes R, R/,

may be respectively termed the mlet box,-z -
- | 106
F, is a box situate between the inlet and'.. -
;outlet boxes, and communicating at all
‘times with the bottom of the cylinder, A,

‘and outlet box.

by an exterior passage, J, extending all

_ R R’, are two boxes sﬂ:uate on. opp()SIte
sides of the meter, close to the top, the

|1t ¢n equilibrio with the weter or 11qu1d be-_. |

100

.down the back. Under the lnlet box, R, 110 .




there 1s a similar valve box, £,
1ng partly under, the box, I‘ The . valve.
‘be

N telmed the inlet valve, which is capsble ol

-eommumestmg with it th1 ough a passsﬂ'e,
furnished with a check valve, w, there is a
- valve box,

7, which extends p‘trtly under
the box, I‘ and under the outlet box, com-
1uumcatmcr with i1t through a passage, v’

‘also extend-

box, f, contains a valve, g, which may

opening either one, _and closing the other
of two passages, u, u’,

leads from the valve box directly into the

- ~upper part of the cylinder, ¢, and the other,

15
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. from' the valve box into the bou F. The'
valve box, f’ contains a. valve, g ‘which is

- precisely s1m1lar to g,
the outlet Valve, which is capable of opening-
either one, and . closing the other of two
- passages, similar to u, w’,

rectly into the upper part of the eyhuder

and the other into the box, F. These valves '
~ are connected with oppos1te ends of a beam,

K,

which vibrates on an arbor secured to

a post S, within the meter, and when either |
one closes the upper, 'md opens. the lower
‘passage leading to or from its box, the other
opens the upper, and closes the 1ower one

~of its box.

30
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The pos1t1ous of the two Valves, g, g’, re

by means of a rod, L, which is attached to
the piston, and 1s: furnished on one side, see
Fig. 2, with two projecting pieces, 4, A, one

~of Wthh s the piston arrives near ‘the end

- of its stloke comes 111 contact with one, ¢

40

of two flat. b‘lI‘S R

end to end, and ﬁt to eaeh other and to ﬁxed

posts T, T’ with knife edge joints.
The bsr @, which plays between two studs

4,4, on the face of the beam K, is stra,lght

~and. I'lgld but the other, ¢/,
a spring, and thus allow the two: bars to |
vibrate, but still to keep in contact with |
The bars can never remain In ||
a fixed position without some rest on one |
side or other at some distance from the
posts, T, T/, and when the ends or points.

45
~ -each other

50

. are out of a central line passing dlreetly-f

through the points where they are in con-

where they are in’contact with each other

" tact with the posts they have a tendency to

~ throw the ends. still farther out of the said
- bbb
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central line. When the valves are station-
ary, the bar, <, rests against one or other of

‘the studs; 4, y, on the beam, and secures
them ; but, when the bar, ¢, 1s operated upon, |.
just before the termination of the stroke of
piston by one of the projecting pieces,
h, k', it 1s pushed out of contact with the
stud ‘on the beam with which it has been
~ in contact during the last stroke of the pis-
- ton, and the ends of the bars, ¢, 7',

the

the first of which |

and may be termed__

one leading di-

‘which are armuﬂed |

are, by
the same mesns made to move to the oppo-

' 1‘1;881' -

site side of the eeutral 1111e before spoken
‘of, when their tendency to move from the

contact with the other stud on the beam,

, | and quickly changes the position of the_ "0

beam snd the valves. The action of the
| bars, 4, ¢/, is assisted by a spring, m, ap-
phed to the beam. In order to prevent too

of the valves, the valve rods are

closin
I furnished with large dlsks, {, ¢, above and

sistance to- their. closmcr |

below, to produce. a certain deo*ree of re-

said central line, throws them suddenly into

‘oreat percussion being caused by the sudden

79

|_- In order to facﬂltate the descrlptlon oi

‘the operation of the meter, the water which

' may be considered to be in communication
‘with the lower side of the piston, is. repre-
lseuted in Figs. 1, and 2, of the drawing, in

380

‘red color, and that with the upper side, 1n

blue.
tering above the piston and forcing it down,

‘expelling the water from below. Its course

‘box, R, into the valve box, {‘ Whose upper

'passage leading to the box, I

- | of the meter, and thus act on the top of the
quire to be changed at the end of every

stroke of the piston, in order to reverse its
“action. This change of position is effected

l. open, causes 1t to escape into the upper part

‘piston and force 1t down, eXpellmg the
‘water from below through the passage, J,
and into the box, F, WhOSB commumeatlon
‘with the outlet bo:x and pipe, is open, to
-allow 1its escape.
-position shown, by the pressure of the water,
-and the rod, ¢, pressing upon the stud, j,

tights; but When the -

down slowly,

from contact the stud, 7 t111 they pass that

Fig. 1), in which' all their knife-edges are
in line, when they fly downward out of

i-denly in contact with the stud, 77,
‘reverses the

‘instantly

The

passage

upper psrt of the meter being now closed,
| and that to the box, I, opeued while the
| passage from F, to the outlet valve box, f/,
'1s closed ; the: Wa,ter is .caused to pass into

'K, and through J, as indicated by red ar-

.above the plstou being forced through the

lower passage in the outlet valve box, and
thus into the outlet pipe.

‘contact with the rod, 7, and returns the rods,

| z, ¢/, to the posmon shown in black, reversing

The water is now supposed to be en-

is indicated by black arrows, entering the .
l inlet pipe, and passing tthllG‘h the 1nlet

being closed
by 1its valve, ¢, aud the lower pa,ssage being

! line: rapldly and z, coming forelbly and sud-

. position of the. besm as 1ndi-
| cated 1n red color in Fig. 1.
leading from the inlet Vahe box, f, to the

rows in Figs. 1, and 2, to the bottom of the
cylinder, fOI‘ClIlO' up the piston, the  water

~As the piston
;termmates its upward movement, the lower |
 projection, A,: on the piston: rod comes in

€5
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The valves are kept in the |
100

iin - the beam tends further to keep them
piston has nearly
reaehed the intended limit of its downward
| movement, the projection, 4, on the piston
| rod: comes 1n ‘contact Wlth the bar, 2, and

1 pushes it and the bar 7,
1s bent to form |

165

‘position, (mdleated by a red dotted line in
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the valves to the position already described,
- to admit the water above and allow its es-
cape from below the piston. .

It 13 now shown how a reclprocatmg
movement of the piston is produced, and it 1s
obvious that, the internal capacity of the
meter being lmown, 1t 1s only necessary to
register the number of strokes to measure
the quantity passing through it. The regis-

termng apparatus 1 employ, 1s such as 1s

common to all meters, and therefore needs
no description here, all that is necessary, be-
Ing to show the means by which motion 1s
transmitted to the said apparatus from the
piston, which are as follows.

N, is a small metal rod passing through
an opening I1n the top of the meter, and

- through a ring, n, of india rubber, placed

20
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above the said opening. The ring, n, 1s cov-
ered and confined by a concave plate, o,
whose edges are soldered or otherwise se-
cured all round to the top of the meter.
The rod fits tightly to the india rubber, and
is prevented falling through, by bemg pro-
vided with a shoulder above the plate, o. It
occupies an oblique position, and its lower
part is struck by the top of the piston rod
time the . latter rises, and caused to
recelve a vibrating motion. "The part of the
rod which protrudes through the cover of
the meter, vibrates in such a manner, that by
means of a ratchet wheel, or any Such means
of converting motion as would suggest them-
selves to a “skillful mechanic, the motion
may be given to the registering apparatus.
When the water is first admitted to the
meter, by two strokes of the piston, one up
and one down, all the air is expelled, except
such a quantlty as, at an ordinary atmos-
pheric pressure, would fill the chamber, b,
and reserve chamber, B; for this qua,ntlty

there 1s no escape, as : air must rise above wa-

- ter, and the upper part of the chamber 1s

45

on both sides of the

closed and the air is confined by the water
piston, that below the
piston rising outside the tube, I&, and that
above bemg within it, and preventmg its

~ escape elther way. The alr, acting equally

on the water within and w1thout the tube,

prevents that on either side _,overﬂowlng the
top of the tube; and without such overfiow,

the water cannot pass the plston When the

head of the water is conmderbale the air
will be compressed, and the water will

rise mnto the chamber, B; but, as the pis-

ton 1s perfectly free to move, it must rise

55

on both sides of the tube alike, and cannot

thus be made to overflow.

part of the meter but, where the water 1s

subject to a variable plessme 1f this cham-

The reserve
chamber, B, is not an absolutely necessary

60

ber were not used, the chamber, b, would re-
quire to be of greatel depth, in order to

give the top edge of the tube, L, a greater
65

hp in the bottom of the chambel a, to pre-
vent over

low when the piston is in’ 1ts low-

est pesition; therefore, 1t is desirable to use

the reserve chamber B.

It may be well to remark that any ﬂmds
‘which are of less specific gravity than, and

be

incapable of mixture w1th water, may

70

employed 1n place of air, as ‘the seal or pack-

ing, and are therefore the equivalents of wa-

though, owing to the comparatlvelg o
75

ter;
O'reat spemﬁc crrawty of oil, compared wit
alr, 1t 1s not so apphcable, and ogases are
not s0 avallable. |

to secure by Letters Patent, 1s:—
1. Extending the sides of the piston up-

open-bottomed but close- tolaped chamber, b,

in which a quantity of air, or its eqmvalent )
1s so confined,

as descrlbed as to.
equally on the water above and below the

piston, and thus prevent it overflowing the
top of the tube on elther side, and hence to’
form an effectual air seal or packuw, and
‘allow the piston to be fitted to the cyhnder -
| 90

so loosely as to produce no friction.
2. Dnclosmo‘ all the mechanism by which

the valves are actuated within the cylinder

1tself, or in a chamber in free communica- =

tion with the same, as shown, whereby the
95

for the wvalves, rods, or other parts con-

nected with the valves and the consequent

necessity for stufﬁncr boxes or other packing

What I claim as my mventlon, and deswe_
80
ward 1n.the form of a tube, K, to enter an

press. '
85

expense of construction, and friction of such f_ _

packmg, 1S obvmted as herein set forth.

S R. WILMOT

. - Witnesses:

S. H. WALES -
J W. HAMILTON
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