. . 4 Sheets—Sheet 1.
J. H. COOMBS.

B Water-Meter.
.No-.' 221,783. Patented Nov. 18, 1879.

Loy 7
',

/A

L, Al

5 I W SN T LA—

e
]

:I

B

li ﬁ/)ﬁ

|
S

—

A NN
L7 LI AN

T

A

N
T

.




4 Sheets—Sheet 2.
Patented Nov. 18, 1879.

Water-Meter.
By 5

J. H. COOMBS.

No. 221,783.

AN

q.,. m...... -. . _ Al Hw.ﬂa
lllirrrrrraddrarrnnasborzinrrfdifiZ)
LTI AL T To i TIIENEN

|

/

il

O
ARSI
.

’.
iR
" }
3 N

oy S
/ SN RS

o
i

- _-;".,.-'..-"

FNERTETSTEETITEENNT S

I\

\
3

\

A
‘ r\\\\.\\\\.\&\H\\\\_\N\\h\\\\&smm

\

s

Y o

AN

"

F
b

ok

N. PETERS, PHOTO.LITHOGRAPHER, WASHINGTON, D C.




Sheet 3.

4 Sheets:

J. H. COOMBS.

 Water-Meter.

No. 221,783.

Patented Nov. 18, 1879.

4,

Wokzesse




: ' | - . 4 Sheets—Sheet 4.
J. H. COOMBS.

(L Water-Meter.

No. 22',783 - Patented Nov. 18, 1879.

Zy.

Ikl

i — 4 ~— Tl
§§‘ HIIII-;-[I.I“IIH &E“
Sl S ]
S=SnlSeryill 53

ST NN

i3 f t JRERA
(1] HREFE
——“

T T

X

N
)

-

Y

M. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D C.




UNITED STATES PATENT OFFICE.

ity
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IMPROVEMENT IN WATER-METERS.

Specification forming part of Letters Patent No. 221,783, dated November 18, 1879 ; application filed
| June 25, 1879.

To all whom it may concern:

Be it known that I, JoHN HENRY COOMBS,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented a new and use-
ful Improvement in Water-Meters, of which
the following is a specification.

The object of my invention is to produce a

water-meter in which the reciprocating pis-

ton and valves shall operate without any ap-
preciable friction, thus obviating the liability
‘to wear, and consequently avoiding leakage
and insuring correct action.
~ The invention consists in so constructing
and arranging the piston and valves that they
shall be equilibriously balanced within their
several shells or casings.

The invention also consists in the employ-
ment, within one and the same piston, of two
separate and independent eylindrical .hollow
valves, provided with ports communicating
with passages in-the piston, in sueh a man-
ner that the said valves shall reciprocate in-
termittingly in the same direction with each
other, the one being moved by the pressure
of the water acting alternately on -its ends,
and the other by impact of its ends againsg
the heads of the meter.

The invention further consists of a slotted
arm pivoted at one end to the piston on 1its
upper side, so that as the latter reciprocates
it will cause the said arm to operate the regis-
tering mechanism. |

Referring to the drawings, Iigure 1 repre-
sents a longitudinal vertical section of a wa-
ter-meter embodying my invention. Fig. 2 18
a transverse vertical section on the line x x of
Trig. 1. Fig.3is a horizontal longitudinal sec-
tion on the liney y of Fig. 2. Iig.41s a horizon-
tal vertical section of the piston and main valve

on line z z of Fig. 3. Tig. 5 is a perspective |

view of the main valve. Iig. 61s a perspec-
tive view of the auxiliary valve. Fig. 71s a
view of the pivoted arm for operating the
registering mechanism. Fig. 8 is a perspec-

tive view of the piston. TFig.9represents the
device for actuating the registering mechan-
ism. -

Similar letters in the several figures indi-
cate like parts. |

A represents the outer shell or cylindrical
casing of the meter, to which the heads BB

| are suitably connected by means of bolts and

nuts, in the nusnal manner.

The shell A is to be made of iron or brass,
or of iron eovered with a coating of brass,
the latter making a cheap and durable cas-
1ng. |

H is a channel or passage forming a part

of and cast with the shell A, and leads from

the inlet-opening F to the piston-chamber I,
as shown in Ifig. 2.

C is the piston, fitting within the shell A,
so as to allow a free reciprocating movement
in the same.

The piston is prevented from a rotary move-
ment by means of a screw, K, the inner end
of which is fitted in a block, L, that slides in
a groove in the bottom of the piston.

The piston C, with its ports and passages,

ineluding the tubular casings for the main

and auxiliary valves, is cast in one Diece.

In the piston C are two separate chambers,
the lower one, I, being the inlet and the up-
per, I/, the outlet chamber.

The area of the inlet-opening L in piston G
is greater than the combined areas ot the out-
let-ports ¢ and m in the valves H and F,
through which the water passesinto the cham-
ber I, and consequently the excess of pressure
of the water on the upper portion or partition
of the chamber I serves to balance the pis-
ton and relieve it of friction on the bottom ot
the shell or casing in which it reciprocates.

Within the piston C, arranged to move lon-
oitudinally in suitable casings or chambers D’
E/, are two cylindrical hollow valves, D 1.
(Shown separately in Figs. 5 and 6.)

D is the main valve, and the casing or cham-
ber D’, in. which it moves, has a head, M,
screwed to or secured at each end.

The two valves D Ii are prevenfed from
turning in their casings or chambers by means
of serews O P, passing through the said cham-
bers and fitting in slots in the said valves.

The main valve D, as seen in Fig. 5, 18 pro-
vided with two transverse outlet - ports, d d’,
and a central depression, ¢, which latter com-
municates with the exhaustport ¢ in piston C.

In the bottom of the main valve D 18 an
opening constituting an inlet-port, ¢, eommau-
nicating with the opening 7% in piston C, as

! shown 1n Figs. 2 and 4.




) f

The chamber D/, in which the main valve D
moves, 18 provided with heads M M, screwed
to or secured at each end, and to the inner
side of each lead is attached a rubber cush-
ion, N, as shown. .

The auxiliary valve E in chamber E’, as
seen in Fig. 6, is provided with two transverse
outlet-ports, a a’, and an intermediate depres-
sion, b, communicating with the exhaust-port

m in. piston C, as shown in Fig. 2.

- In the bottomn of valve E is an inlet-port, I,

- communicating with an opening, o, in piston

C, Fig. 2. - - .

The auxiliary valve E is larger than the
chamber in which it moves, and is closed at
each end, so that as the piston reciprocates
the ends of valve E will alternately strike on
the heads B B of the shell.

The areas of the inlet-openings i /, respect-
ively, in the DLottoms of the valves D and E
are greater than the combined areas of their
respective outlet-ports d d’ and a a’, so that,
as in the case of the piston C, the excess of
pressure of the water serves to balance the
saild valves, and thus relieve them of friction
on the bottoms of their respective chambers.

In the center of the piston, and between
the two valve - chambers of the valves D and

E, are two passages, n #/, communicating from
~the auxiliary to the main valve chamber, as
~shown in Fig. 3. - -

- Over the main-valve chamber D', and form-
Ing a part of the same, are two passages, f f,
having ports communicating with the outlet-
ports d and d’ of the main valve D, as shown
1n Fig. 4. o | I

On the upper part of piston C are two lon-
gitudinal bars, S 8. (Shown in Figs. 2,8, and
9.) To the center of one of these bars, S, is piv-
oted so as to vibrate freely a slotted arm, R, |
Figs. 7 and .8, the free end of the said arm
resting on the opposite bar, S'.

Fitting in the slot in arm R, and so as to
slide easily, are two lugs or projections, q ¢, |
Fig. 9. The said lugs are attached to a rateh-
. et, r, fitted loosely on a spindle, W, extending
apward to the registering mechanism, and |
communteating motion by means of dogs s to |
a ratchet-wheel, ¢, made fast to the spindle W,
so that in connection with the dogs u motion
will be communicated to the spindle from the
piston C. As the piston reciprocates the arm
R is caused to vibrate by means of the lugs g
g, fitting loosely in the slot of arm R, which
imparts a semi-rotary motion to the ratchets
rand ¢, and to the spindle, and through the
latter to the registering mechanism.

Operation: Water being admitted to the in-
let-opening I passes down through the pas- |
‘sage H into chamber I of the piston C. The
pressure of the water against the upper por-
tion of the chantber I, owing to the increase
of the area of opening L over the escape-open- |
ings k and o, serves to hold the piston in
equilibrio, and thus relieve the bearing upon
the lower inner surface of the shell, and there.
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by prevents frietion on the same, and the con-
sequent wearing of their surfaces, the same
being in effect a balanced piston. The water
passes from chamber I into valves D and E

through the ports 4 ¢ and o b, respectively,
as shown in Fig. 2. The force of the water

entering the hollow valves D and E holds
them in equilibrio, and, as in the case of the
piston itself, friction is prevented, and the
consequent wearing of their contignous sur-
faces, and, as proved by practice, acting as
balanced valves. The water then passes out
of valve D through the outiet-port d’ into the
passage /', as shown in Fig. 4, and into the
space between the end of the piston and the
head B of the shell. The pressure of the wa-
ter then forces the piston to the opposite end
of the shell, and the end of the auxiliary valve
E, coming in contact with the opposite head of
the shell, is forced in, causing port a to open
into passage n, as shown in Fig. 3, and at the
same time causing the passage n' to commu-
nicate with the depressiond of auxiliary valve
E, to open into exhaust-port m and conduct
the water thence to outlet-chamber I’ to the
exit G. The water passing through passage
n then forces the valve D in the opposite
direction, causing the port d to open pas-
sage f, at the same time opening passage f/ to
the depression ¢, communicating with exhaust-
port g in the main-valve chamber, and thence
to chamber I’ and out through exit G, caus-
ing the piston to reciprocate in the opposite
direction again. | . |

My invention may be used for the purpose
of measuring the qnantity or amount of steam
when employed for heating purposes. |

What I elaim as my invention is—

1. The piston C, having the valve-chambers
D and K/, the passages n 2/, and exhaust-
ports g and m, and ports o and %, substantially
as shown and deseribed.

2. The piston C, provided with the separate
chambers I I’, and having the area of the in-
let-opening 1, greater than that of the outlet-
openings to chamber I’, substantially as and
for the purpose set forth.

J. The combination, with the piston C, of

| the valve-chambers D’ and E’ and the cham-
| bers I I’, with their communicating passages

and ports, substantially as set forth.

4. The slotted vibrating arm R, pivoted to
the bar S of piston C, for the purpose of act-
uating the registering mechanisin, substan-
tially as specified.

5. In combination with the piston C, thein-
dependent eylindrical valves D and E, pro-
vided with corresponding passages and ports,
substantially as specified.

In testimony whereof I have signed my name

| to this specification in the presence of two sub-

scribing witnesses.
J. H. COOMBS.
Witnesses:

J. H. ADAMS,
JOHN W. CARTWRIGHT.
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