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To all whom it may concerm: ‘
Be it known that we, M1cAJAH (. HENLEY
and JESSE P. FULGHAM, citizens of the United
States, residing at Richmond, in the county
of Wayne and Stateof Indiana, haveinvented
certain new and useful Improvements in Me-
ters, of which the following is a specification.
Our invéntion relates to meters, and has
reference more barticularly to that class of
meters in which the flow of fluid is controlled
by means of a single rotary valve actuated
by a pair of diaphragms. This valve isso at-
ranged. relatively to the passages opening

into the diaphragm casings or chambersas to-

keep all of the said passages in action at all
times, and a$ there are four of these pas-
sages,—two for each diaphragm chamber,—
the flow of the fluid into and out of each
chamber will be practically continuous, al-
though the direction of flow will be reversed
periodically. o

An important feature of the present con-
struction resides in the forming the whole or

~_a portion of one of the side walls of the dia-
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phragm - chamber, of a smaller diaphragm
and connecting this flexible wall with the
diaphragm ' which divides the measuring
chamber into two compartments, thereby en-
abling us to dispense with packing glands or:
stuffing boxes toreceive and support the main
diaphragm stems, to lessen the cost of man-

ufacture, and to render easier the operation.

of the meter. 4 ‘

In the drawings,—TFigurelis a verticallon-
gitudinal sectional view through our meter;
Fig. 2, a perspective sectional view of the
valve seat with its ducts; Fig. 3, a perspec-
tive view of the valve and its constructions;
Fig. 4, a plan view, partly in section, of the
valve seat; Fig. 5, a horizontal sectional view
on the line z--z of Fig. 4; and Figs. 6,7,.8
and 9, diagrammatic views, showing the parts
in different-positions; :

A indicates a hollow frame of box-like cas-
ing open on all sides, and to the lower side of
which is'secured the block or casting B .con-
taining the valve seat, the central inlet a, the
passages b, ¢, d and e through which the fluid
flows to and from the diaphragm chambers C
and-D, and the ports f; g, h and 4, as shown.

- It will be noticed upon reference to Figs. 2,

4-and 5 .that the passage ¢ éf(tends down be-

low and under-the passage b.

While the box A and the casting B are
preferably made separate from each other,
this is not essential. They form the shell or
casing of the machine, and may be constructed
of more than two parts if found advisable.

To two of the sides of the box A are secured
the diaphragm chambers C and D which are,
however, open on that side or face next to
the box to which they are secured. Mounted
within these chambers are the diaphragms E
and F which will be held at their edges by
the two parts of the casing, as usual, and thus
divide the chambers, each into two compart-
ments G G’ and H.H’, as shown in Fig. 1.
While, as before stated, the chambers proper
are left open at one side, these openings are
closed by means.of smaller diaphragmsI and
J, Figs. 1 and 6 to 9, which thereby form re-
spectively one wall of the compartments G H.
Diaphragms E and F comprise, each, a flexi-
ble disk j of rubber, leather, or other sditable
material, which is embraced between disks %
of light sheet metal, as shown in Fig. 1. A
stem [ passes centrally throngh each of the

diaphragms thus made up, and is supported

at its outer end in alateral axial extension
m of the diaphragm chamber. The smaller
diaphragms I and J are embraced between

-two blocks n and o secured upon the stem I,
the opposing faces of the blocks heing rounded ‘

or curved, as shown in ‘Figs: 1 and 3, to.pre-
vent injury to the diaphragm. Stem [ is

threaded to receive the threaded block 7, and

a nut p between which the two diaphragms.
and - the ‘intervening spacing block o are
clamped, and by which the parts are held in
their proper relative positions.

K, Figs. 1 and 3, indicates an open frame
or casting which fits within the box or frame
A, and is provided. at its upper and lower
ends with bearings for the upright shaft L;
and is further provided with perforated arms
q g to receive and to guide and sustain rods
7 1 projecting from the bloeks n.. . -

Shaft L is adapted to be connected, at its
upper end, with a suitable registering mech-
anism, while its lower end is connected with

‘the valve M having the closed port s, the open

port £, and the solid portions A’ A’; the port
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s always acting as an inlet and-the port ¢ al-
ways acting as an outlet.

It will be noticed upon reference to I'igs.
1 and 7 that the frame K sets loosely upon
the casting B, and may be readily removed
when it is desired to disconnect the shaft.

The shaft L, Figs. 1 and 3, is provided with
two cranks or eranked portions v and w at an
angle of ninety degrees to each other, which
are connected, respectively, by rods or pitmen
N and O with the diaphragm blocksn, where-
by the movement of the diaphragms E, F,
will cause a rotary motion of the shaft and
the valve attached thereto.

In the inner wall of diaphragm chamber C
is an opening = which connects the chamber
G with the passage b; while in the corre-
sponding wall of chamber D isasimilaropen-
ing (shown in dotted lines in Fig. 1) which
connects the chamber H with the passage e.

The chamber G’ is connected with the pas-
sage d by a duct 7, shown by dotted lines in
Fig. 1, while the chamber 1’ is connected
with the passage ¢, by means of a similar
duct z.

Passages b, ¢, d and e open, respectively,
at their inver ends into the ports g, h, ¢ and
f, which, as shown in Figs. 4 and 6 to 9, are
arranged around the central inlet or supply
o and adapted to be covered and uncovered
successively, in pairs by the valve M.

When the parts are in the position shown
in Fig. 6, the gas will escape from compart-
ment H’ through passage ¢ and port h, the
ports g and ¢ being meanwhile covered by the
solid parts A’ of the valve and thereby pre-
venting any escape of gas from the compart-
ments G’ and G.” It will also be noted that
the hollow closed port s of the valve covers
the inlet @ and the port f, thereby admitting
gas under full head to go through passage ¢
into the compartmentII. As the diaphragm
F is moved outward by the full pressure of
the gas entering the compartment H, the
shaft Lis rotated and the valve turned slowly
to the right, thus gradually uncovering the

port ¢ and also gradually connecting the port.

g with the supply port a. It will be noted,
however, that the hollow valve port s is elon-
gated so that even after the port g is partially
open (or broughtinto connection with the said
valve port s) the port f will remain wide open
and in communication with the valve ports.
By this means we insure the complete filling
of the compartment I before the pressure of
the.gas in compartment G-can interfere to re-
verse the motion or-direction of movement of
the diaphragm F.

ment, and, acting through the diaphragm I,
pitman N;and erank v, turns the shaft and the
valve to the position shown in Fig. 7. 'When
in the latter position gas enters through ports
a g and passage binto compartment G,and es-
capes from compartment G’ through passage
d and port 7. The filling of compartment G
gives to the shaft I, and valve M another

The full pressure of gas.
entering-compartment II.fills said compart-

quarter revolution, and brings the latter to
the position shown in Fig. 8, where it will be
seen that gas is escaping from compartment
H through passage e and port f, and entering
compartment H’ through ports a h and pas-
sage ¢. A further rotation of shaft L and
valve M, caused by the inward movement of
diaphragm F, brings the valve to the position
shown in Fig. 9, with the gas escaping from
compartment G through passage b and port
g,and entering compartment G’ through ports
o ¢ and passage d.

. Ttis to be understood that the various parts
do not rest in the positions in which they are
represented in Figs. 6 to 9, such figures being
merely intended toillustrate the positions the
parts occupy relatively to each other at cer-
tain points in the rotation of the shaft. It
will be noticed upon reference to all these
figures there is an instant when only one
port is filling and one emptying; but this oe-
curs only for an instant, for as the valve ro-
tates continuously an additional port begins
to fill and an additional port begins to empty
as soon as the valve moves to such a position
that its hollow port s covers two of the ports
7, ¢, I, 7. As amatter of fact, therefore, there
are two ports emptying and two ports filling,
almost constantly. For example, when the
valve moves to a position between the two
positions represented in Figs. 6 and 7, the
hollow port of the valve will connect the two
ports f g with the supply a, while the ports h
and ¢ will be uncovered, thus allowing gas to
enter the compartments G H and escape from
the compartments G’ H’. As the valve con-
tinues to rotate, and before it reaches the po-
sition shown in Fig. 7, the ports 2 and f will
begin to be closed, the parts being so propor-
tioned that by the time they reach the posi-
tion shown in Fig. 7, the compartment H will
be completely filled, the compartment H’

_completely emptied, the compartment G half

filled, and the compartment G’ half emptied.

If desired, the port or passage a may be used
as the outlet instead of the inlet, in-which
case the positions of the valve would be
changed slightly and the gas would enter the
measuring compartments through the open
pport ¢ of the valve and pass out through the
closed hollow port s.

The measuring chambers having one wall
formed by the small diaphragwms as described
‘may obviously be used in connection with
other forms of valves and valve-operating
méchanism.

Having thus described our invention, what
we claim is—

1. In a meter, the combination with a shell
or casing comprising two diaphragm cham-
bers; a diaphragm in each chamberdividing
the latter into two compartments each; the
supply a; the four-inlet and outlet passages
b, ¢, d, e, communicating with said compart-
ments; a valve M provided with open outlet
port ¢, elongated covered inlet port s, and
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the diaphragmsand valve,~—whereby the com-
plete filling of one compartment is effected
before the pressure in the opposite compart-
ment can interfere to reverse the motion of
the diaphragm in the first-mentioned com-
partment. )

2: In a meter, the combination with the
hollow box A having openings in two of. its
sides; of the diaphragm chambers C D each
having an opening in oune side and applied
to the open sides of the box; the diaphragms
E F mounted in the chambers ¢ D; dia-
phragmsI and J applied to the openings in
the sides of the chambersand connected with
the diaphragms E and F; supply a; suitable
passages b, ¢, d, e; a valve M controlling the

flow to and from the compartments; and con--

nections between the diaphragms I and J,
and the valve. ‘

3. In a meter, a measuring chamber having
one wall formed by a flexible diaphragm; in
combination with a second diaphragm divid-
ingthe chamberinto two compartments;anda
connection between the two diaphragms,

4. In a meter, two measuring chambers
each having one wall formed by a flexible
diaphragm; in combination with a second
set of diaphragms dividing each chamberinto

two compartments; a connection between the
diaphragms of each chamber; a valve con-
trolling the flow of gas to and from the sep-
arate compartments; a shaft for actuating
the valve; and connections between the op-
posing diaphragms and the shaft. ' '
5. In a meter, the combination with the

chamber C having a flexible diaphragm I

forming one wall thereof; the diaphragm E
within the chamber thus formed; the rod or
stem /; block o between the diaphragms ;block
7 on the outside; and the nut p.

6. In combination with the chambers and
the diaphragms therein; the intermediate
cranked shaft I. and valve M; the frame K
provided with perforated arms q g; stems !
provided with blocks n; rods r carried by the
blocks and supported in the arms ; pitmen N

~and O connecting the blocks with the shaft;

and a shell or casing provided with suitable
ports and passages.
In witness whereof wé hereunto set our

hands in the presence of two witnesses.
MICAJAH C. HENLEY.
JESSE P. FULGHHAM.

. Witnesses: :

WirLiam E. BeLL,

FrANK. H. WILLIAMS.
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