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WILLIAM H, KNIGHT, OF CLEVELAND, OHIO.

GAS-METER.
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Specification of Letters Patent.  Patented Nov. 13,-191%,

. Application filed August 21, 1916. Serial No. 115,942,

To all whom it may concern.:

Be it known that I, Wriam H. K~ieHT,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of ‘Ohio, have invented a certain new
and useful Improvement in Gas-Meters, of
which the following is a full, clear, and ex-
act description.

This invention relates to gas meters and.

has for its chief object the provision of a

-gas meter which is accurate, simple. in con-

struction, of large capacity, which has ease
of assemblage, and which can be manufac-
tured at reasonable cost. ’

The invention resides in numerous features

or details of construction including the pro-

vision of means whereby a four-compart-
ment meter may be successfully operated
with a single valve; also in the arrangement
or disposition of the ports of the four-com-
partment meter controlled by a single valve;
likewise in the manner of forming the dia-
phragms, and in the provision of means
whereby each diaphragm and its. associated
side cover may be applied to or removed
from the meter as a unit, and also in the
construction and manner of adjusting the
tangent which is associated with or con-
nected to the valve and register operating
mechanism.

My invention may be further briefly sum-.

marized as consisting in certain novel details
of construction and combinations and ar-
rangements of parts which shall be described
in the specification and set forth in the ap-
pended claims.

In the accompanying sheets of drawings,
Figure 1 is a face view of a gas meter em-
bodying my invention, parts being in section
and one of the side covers and its associated
diaphragm being removed; Fig. 2 is a ver-
tical sectional view through the same, the
section being taken at right angles to the
middle partition and to the diaphragms and
side covers; Fig. 8 is a horizontal sectional
view through the upper or gas receiving
chamber; Fig. 4 is a top plan view with the
upper cap or top cover and valve and reg-
ister operating mechanism removed; Fig. 5

is a detail sectional view or. an enlarged.

scale showing the adjustable tangent; Fig.
6 is a sectional viev: substantially along the
irregular line 6—=6 of Fig. 4, looking in the
direction indicated by the arrow; Fig. 7 is
a top plan view with the upper cap or cover,
valve and operating mechanism for the valve

and register removed ; Fig. 8 is a view show- ~

ing one of the side covers and disphragm
units removed from the body of the meter;
Figs. 9 to 12 are somewhat diagrammatic
views of the valve and valve seat, illustrat-
ing the effective inlet and exhaust port open-
ings with the valve in two different posi-
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tions, Figs. 9 and 10 being respectively a

top plan and a bottom view with the valve
in one position, and Figs. 11 and 12 being
respectively a top plan and bottom view of
the same with the valve in a different posi-
tion. - ' ,

The meter includes the main portion or
body 10 which is preferably in the form of
an annular casting having a central vertical
dividing partition 11, and open sides pro-

vided at their rims.or peripheries with’
flanged faces 12, to which are adapted to be

secured removable side covers 13. In' the
chamber between the partition‘and each side
cover there is a diaphragm 14, forming four
compartments, A, B, C and D. Two of
these compartments, A and B, include the
spaces on opposite sides of the partition not
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occupied by the diaphragms or the spaces

within the diaphragms: The other two com-
partments, C and D, include the spaces with-
in the two diaphragms, each of which is In
the form of a closed chamber. Each of the
diaphragms or'diaphragm chambers includes
an outer circular metal disk 15, which is
stationary, a pair of adjacent inner metal
disks 16 slightly smaller than and movable
toward and from the disk 15, and a flexible

‘connecting portion 17, of leather or equiva-

lent material which is fastened in between
the two disks 16 and onto the perpihery of

an annular inturned rim 15* of the outer:

disk 15.

Each diaphragm chamber as a whole, in-
cluding the stationary part 15 and movable
portions 16 and 17, is supported from a cen-
tral point on the associated removable cover
so that thé cover and diaphragm chamber
can be attached to the meter, or removed
therefrom as a unit. The attaching megns
between the cover and diaphragm prefera{)ly
includes a threaded flanged opening 18 in the
center of the cover and a threaded flange or
boss 19 at the center of the outer disk 15 of
the diaphragm, and designed to be screwed
into the threaded opening. An ingress and
egress opening 20 of ample size, exténds
through;the threaded flange or boss 19.

On the flat top 21 of the hody portion of
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the meter there is secured a cover or casing
member 22, forming with the top 21, a gas
receiving chamber E, and an inclosure for
the valve and major portion of the valve
and register operating mechanism. This
cover 22 is provided with an inlet passage-
way 28 which terminates at its upper end in
a threaded flange adapted to receive a gas
supply pipe, and an outlet passageway 24,
which terminates at its upper end in a
threaded flange adapted to receive the ex-
haust or outlet pipe for the gas, this pas-
sageway 24 extending downwardly to the
flat cover 21 where there is an exhaust port
to be referred to presently. .

Secured to the flat portion of the top 21
is a peculiarly shaped valve seat 25, which,
as will be observed by reference particularly
to Fig. 4, is substantially rectangular in ex-
ternal contour, but in fact octagonal as to
the number of external sides, this seat being
provided with eight outer port bounding or
forming sides for four inlet ports, 26, 27,
28 and 29 and four inner port bounding or
forming sides or walls for a central square
exhaust port 30, from the corners of which
there extend outwardly to the outer sides
of the valve seat short walls or ribs. It
will be seen, therefore, that each port 26
to 29 inclusive, is bounded by two of the
outer sides or walls of the seat, by one of the
inner walls forming the rectangular exhaust
port and by two of the short walls connect-
ing the latter to the outer walls, so that each
inlet port is as here shown, in the form of an
irregular pentagon, all sides of which are
straight.

The four inlet ports 26 to 29 and the ex-
haust port 30 of the valve seat register with
four inlet ports 26 to 29* and an exhaust

be seen by reference particularly to Figs.
2 and 7. As the arrangement of passage-
ways extending from these ports is a matter
of considerable importance, they will next
be described in detail. Tt will be observed
that from the ports 28* and 29* cored pas-
sageways 28° and 29° extend downwardly
and laterally in opposite directions through
the top portion 21, and through the flanged
faces 12 to which the side covers are secured
by screws. Communicating with these cored
passageways 28° and 29° are cored passage-
ways 28° and 29° extending outwardly along
the top portions of the side covers, and then
downwardly over the outer side faces to the
openings 20 leading to the diaphragm com-
partments C and D. These cored openings
28 and 29°¢ are formed in hollow ribs or en-
largements cast onto the covers. From the
ports 26* and 272, passageways 26° and 27
extend downwardly and laterally through

the partition 11 so as to communicate re-.

spectively with the two compartments A and
B. It should be noted that these passage-
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ways 26° and 27° are crossed, so to speak,
inasmuch as the passageway leading from
the port on the right side of the partition
opens at its lower end into the compartment
on the left side of the partition, and the
passageway leading from the port on the
left side of the partition at its lower end
communicates with the compartment on the
right side of the partition. This crossing of
the ports is essential for a four-compartment
meter operated with a single valve. From
the exhaust ports 30 and 30* in the valve
seat and top portion 21 of the meter, a pas-
sageway 30° leads laterally through the top
portion 21 to a port 30¢ which is just beneath
and communicates with the exhaust passage-
way 24 previously referred to.

The five ports in the valve seat are opened
and closed so that the gas is supplied to and
exhausted from the four compartments in
the right order, and so that all four com-
partments receive equal volumes of gas by
a single valve 31 in the form of a disk, the

.central portion of which is elevated, forming

on the underside of the valve an annular
chamber 31> by which the gas is permitted
to exhaust from the several ports leading to
the different compartments into and through
the exhaust ports and passageways. This
valve is given an eccentric movement over
the upper face of the valve seat by a crank
arm 32 on the lower end of a shaft 33, which
is supported in a bracket 34, which shaft
through gearing 85 operates the register 36.
As the register mechanism forms no part of
the present invention, it will not be referred
to further herein. The shaft 83 is operated
or rotated in the bracket 834 by mechanism
including two vertical flagwires 37, which
are mounted in step bearings 37* near the
lower portion of} the meter and located in
the compartments A and B, these flagwires
extending up through suitable gas tight
bearings into the gas receiving chamber E.
Each of the flagwires is provided near its
lower end with a laterally projecting arm 38
having at its free end an upturned pin 39
designed to have an operative connection

with the movable disk 16 of the associated

diaphragm. - In this case the upstanding
pin 39, which by the way is rigid with the
arm 38 and flagwire 37, passes through
openings in two lugs 40 carried by the dia-
phragm. These lugs are integral with, or
secured to a disk er other connecting mem-
ber 41 secured by a nut and screw 42 to the
center of the movable disks 16 of the dia-
phragm. By loosening the screw the bear-
ings for the pin 39 can be turned until they
are properly positioned with respect to the
pin 89 of the flagwire, and then the nut will
be tightened whereupon the parts can be
made to operate with little friction.

At their upper ends the flagivires 37 are
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in the customary manner by links 44 to an
adjustable member 45 on the tangent 46. It
will be observed by reference particularly to
Fig. 5, that the tangent 46 is adjustably se-
cured to the shaft 33. In this instance it
has an extension 46* which overlies, or Is
just above an arm 47 which is fixed to the
shaft and has an arc-shaped slot 48 receiv-
ing the shank of an adjusting screw passing
through the extension 46* of the tangent arm
or tangent. By this means the tangent can
be adjusted by being turned either to the
right or left after the nut on the adjusting

screw is loosened. When it is in proper po-

sition to cause the valve to:-be properly po-
sitioned with respect to the ports of the
valve seat, the nut will be tightened so that
the tangent will be secured to and rotate
the shaft 33. - ,

In assembling the meter, the diaphragm
will first be secured to the two side covers
and can be conveniently tested before being
This provision for
testing the diaphragms when attached to the
covers before they are applied to the meter
is one of the important features of the con-
struction. Before securing the cover and
diaphragm units to the body of the meter,
the openings in the bearing lugs 40 are
slipped onto the flagwire pins 39, and if
there is any binding action, due to the lugs
not being In exact alinement with the pins
the lugs can be adjusted so that there will be
practically no friction in operation. The
covers will then be applied by fastening in
place the securing screws, gaskets, of course,
being placed between the covers and the
body of the meter. ‘

In operation, the meter is very efficient,
the gas passing to and being exhausted from
the several compartments in the right order
to cause continuous and steady rotation of
the shaft which .operates the valve and

register mechanism, the supplying of the

gas to the different compartments in proper
sequence, even though the ports are con-
trolled by a single valve, being due to the

novel disposition of the ports extending be- .

" tween the several ports of the valve seat and
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the different compartments. The high effi-

large extent to the design of the valve seat
and particularly of the ports which areé so
shaped that equal volumes of gas are sup-

plied to all the different compartments, and

at the same time the gas can exhaust freely
from the compartments, and there is no by-
passing of the gas from one inlet port to the
other, as would be the case if the valve ports
in the seat were not properly shaped. In
other words, all the gas which passes through

the meter must pass into and then out of the -

- measuring compartments, and will be meas-

65

ured. Furthermore, with the design of valve.

seat and ports here shown, the gas will be

8

properly distributed zind the meter will work

to its full or rated capacity for the reason ’

that the effective port opening or openings

through which gas is supplied to a compart-

ment or compartments when the valve is in’
any position is substantially the same as the

effective port opening or openings through

which gas is at the same time exhausted

from a compartment or pair of compart-

ments (as the case may be). As the result

of this construction, the gas will exhaust

from the compartments at the same rate that

it is admitted to the other compartments,

which is a highly desirable feature and an

essential feature to secure maximum effi-

ciency. In Figs:9 to 12 I have shown this-
equality of inlet and exhaust port openings,

the valve seats being shown somewhat con-

ventionally in these figures so that the rela-

tive sizes of these port openings can be

clearly illustrated. In Figs. 9 and 10 T.
have shown respectively a top plan and a

bottom view of the valve seat and valve, with

the valve so positioned that gas will be sup-

plied to two of the measuring compartments.
and exhausted from the other two measur-

ing compartments. In Figs. 11 and 12 I

have shown similar views, but with the valve

in a position such that gas is admitted to one

compartment and exhausted from another.

Tt will be seen that in both positions of the

valve, the effective area of the inlet open-

ing or openings is substantially the same as

the effective area of the exhaust port open-

ing or openings. This same condition exists

for- all positions of the valve as it passes

through a complete cycle of movement.
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The equalizing of the gas volumes passing

through the different compartments is due
not only to the shape of the ports and of

the valve which covers and uncovers them. '

at the right time and the proper amounts,
but also to some extent to the adjustability
of the tangent arm which can be adjusted
to a sufficient extent to initially properly
position the valve so that the different com-
p_%rtments will receive the. proper volumes
of gas.

Having thus described my invention, what

: T claim is: .
ciéncy of the meter as a whole is due to a

1. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the sides of the body por-
tion; diaphragms on opposite sides of the
partition forming with the covers and par-
tition four separate ‘measuring compart-

‘ments, the .diaphragms being secured to the

covers independently of the body portion
wherehy a side cover and a diaphragm may
be applied to.or removed as a unit from the
meter. . ‘ a . P
2. In a gas meter, a body portion having
a dividing partition and open sides; side

covers for closing the body portion; dia-
‘phragms on opposite sides of the partition

105

110

115

12(

126

130



10

15

20

(&)
<28

30

35

40

45

50

55

60

65

4

forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter, said
diaphragms being secured to the covers at
substantially the centers thereof.

3. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the partition
forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter, each
diaphragm comprising a metal disk which
is secured at substantially its center to the
associated cover,

4. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the partition
forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter, each
diaphragm comprising a metal disk which
is secured at substantially its center to the
associated cover and there being a pas-
sageway through said disk at the middle
thereof, whereby gas may pass through said
disk to and from a measuring compartment.

5. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the parti-
tion forming with the covers and partition
four separate measuring compartments, the
diaphragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter,
the middle of each cover and the middle
portion of the diaphragm adjacent the cover
having engaging threaded portions through
which gas may be supplied to or exhausted
from a measuring compartment.

6. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the partition
forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter, each
diaphragm comprising an outer disk se-
cured to the cover, an inner disk, and flexible
means connecting the same.

1,246,613

7. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the partition
forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter,
each diaphragm comprising an outer disk
secured to the cover, an inner disk, and flexi-
ble means connecting the same, and said in-
ner disk having means by which operative
connection may be made therewith to trans-
mit movement therefrom.

8. In a gas meter, a body portion having
a dividing partition and open sides; side
covers for closing the body portion; dia-
phragms on opposite sides of the partition
forming with the covers and partition four
separate measuring compartments, the dia-
phragms being secured to the covers inde-
pendently of the body portion whereby a
side cover and a diaphragm may be applied
to or removed as a unit from the meter, each
diaphragm comprising an outer disk se-
cured to the cover, an inner disk, and flexi-
ble means connecting the same, said inner
disk having a movement transmitting mem-
ber rotatably secured thereto.

9. Tn a gas meter, a body portion having
a dividing partition; diaphragms on each
side thereof forming a four-compartment
meter; a valve seat having ports through
which gas may be supplied to the four com-
partments and having a port through which
gas may be exhausted therefrom; a single
valve engaging said seat and controlling
said ports; and valve operating mechanism
connected. with the diaphragms for giving
said valve an eccentric movement relative to
the center of the seat.

10. In a gas meter, a body portion having
a dividing partition; diaphragms on each
side thereof forming a four-compartment
meter; a valve seat having ports through
which gas may be supplied to the four
compartments and having a port through
which gas may be exhausted therefrom; a
single valve engaging said seat; and valve
operating mechanism connected with the
diaphragms for giving said valve an eccen-
tric movement relative to the center of the
seat, two of the ports located on opposite
sides of the partition having crossing pas-
sageways communicating with the compart-
ments on opposite sides of the partition.

11. In a gas meter, a body portion having
a dividing partition ; diaphragms on each side
thereof, forming a four-compartment meter;
a valve seat having ports through which gas
may be supplied to the four compartments
and having a port through which gasmay be
exhausted therefrom; a single valve engag-
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ing said seat; and valve operating mecha-
nism connected with the diaphragms for
giving said valve an eccentric movement
relative to the center.of the seat, two of the
ports being connected to passageways adapt-

_ed to conduct gas to the compartments.on

opposite sides of the partition, each passage-
way leading from a port on one side of the

partition to the compartment on the oppo-.

site side of the partition.
12. In a gas meter, a body portion hayv-

"ing a dividing partition and closing side

15

walls; diaphragms on opposite sides of the

partition, said partition, side walls and dia-’

phragms forming a four - compartment
meter; a valve seat having four ports adapt-
ed to supply gas to the four compartments,
and another port serving as an exhaust port,

. said body and covers having passageways
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extending from two of the ports over the

.covers to substantially the middle thereof
and serving to conduct gas to and from two-

of the compartments, and said body having
passageways extending from two other ports
and communicating respectively with the
compartments on opposite sides of the par-
tition. '

13. In a gas meter, a body portion having
a dividing partition and closing side walls;
diaphragms.on opposite sides of the parti-

‘tion, sald partition, side walls and dia-

phragms forming a four-compartment me-
ter; a valve seat at the upper portion of
the body of the meter and having four ports
adapted to supply gas to the four compart-

- ments, and another port serving as an ex-

haust port, said body and covers having pas-

* sageways extending from two of the ports

40

45

~downwardly over tie covers to substantially

the middle thereof and serving to conduct

-gas to and from two of the compartments

and said body having passageways extend-
ing from-two other ports downwardly and
communicating respectively with the com-
partments on opposite sides of the partition;
a single valve resting on said valve seat;
and means connected with said diaphragms

for giving said valve an eccentric movement .

- over the seat.
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14. In a gas meter, a central body portion
having a dividing partition and removable
gide covers; diaphragms having inner and
outer metal portions and flexible connecting
portions, the outer metal portions being se-
cured to the side covers at substantially the
center thereof; a valve seat having five
ports, one being an exhaust port and the
others being %orts through which gas may
pass to and from the four compartments;

passageways extending from two of the

ports through the body and cover to sub-
stantially the center of the latter, said pas-
sageways then communicating with two of
the compartments through the center of the
connections of the diaphragms with the

covers; and passageways connecting two
other ports with the compartments on oppo-
site sides of the partition, said passageways
extending through the latter.

15. In a gas meter, a central body portion
having a dividing partition and removable
side covers; diaphragms having inner and
outer metal portions and flexible connecting
portions, the outer metal portions being se-
cured to the side covers at substantially the
center thereof; a valve seat having five
ports, one being an exhaust port and the
others being ports through which gas may
pass to and from the four compartments;
passageways extending from two of the
ports through the body and covers to sub-
stantially the center of the latter, said pas-
sageways then communicating with two of
the compartments through the center of the
connections of the diaphragms with the
covers; passageways connecting two other
ports with the compartments on opposite
sides of the partition, said passageways ex-
tending through the latter; a disk valve
adapted to slide over said valve seat; means
connected to the diaphragms for operating
the valve; a gas receiving chamber and
valve inclosure secured to said body; a gas

inlet for said chamber; and a gas outlet-

passageway for said inclosure and commu-
nicating with said exhaust port.

16..In a gas meter, a casing; diaphragms
therein; oscillatory flagwires connected to

the diaphragms; flags connected to said flag-"

wires; a valve; a shaft operatively con-
nected to the valve for operating the same;
an arm fixed to said shaft and having an
arc-shaped slot therein; a tangent fitted
loosely on the shaft and arranged alongside
said arm and connectéd to said flag; and a
securing screw passing through said tangent
and through said slot whereby the tangent

. may be adjusted relative to said arm and

may be secured at any adjusted position.
17. In a gas meter, a casing containing
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diaphragms and provided with four measur- -

ing compartments, » valve seat having four
ports communicating with said compart-

ments and having a centrally disposed ex- -

haust port which is surrounded by the four
first-named ports, a slide valve movable over

. the surface of said seat and provided on its
. under side with an annular chamber adapt-
‘ed to place the outer four ports successively
"in communication with the central exhaust

port, and means for. giving said valve an
eccentric movement over said seat whereby
the effective port opening or openings

-through which gas is admitted to either one
or two compartments is substantially equal

to the effective port opening or openings

from which gas is exhausted from either

one or two compartments. .
18. In a gas meter, a easing having a di-

viding partition and diaphragms forming.
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four measuring compartments; a valve seat
of substantially rectangular contour having
a centrally disposed exhaust port and four
inlet ports communicating with the four
measuring compartments and located at the
corners of the rectangle; a valve mounted
to slide over said seat and means for giving
said valve an eccentric movement over the
seab.

19. In a gas meter, a casing provided with
a central partition and with diaphragms
forming four measuring compartments; a
valve seat provided with a centrally dis-
posed exhaust port and with four iniet ports
arranged around the exhaust port and com-
municating with the four compartments, the
major portion of the bounding or forming
walls of said ports being in straight inter-
secting lines; a valve movable over said
seat and means for giving said valve an
eccentric movement over the seat.

20. In a gas meter, a casing, a measuring
compartment within the casing and com-
prising a diaphragm, a valve for controlling
admission to and exhaust of gas from the
compartment, means for transmitting move-
ment from the diaphragm to the valve, said

1,246,818
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means comprising a flagwire mounted for
oscillatory movement and operatively con-
nected to the valve, and means for connect-
ing the flagwire to the diaphragm compris-
ing an arm projecting from the flagwire,
and a member adjustably connected to the
diaphragm and having interlocking engage-
ment with a part of said arm.

21. In a gas meter, a casing, a diaphragm
therein forming with the casing a pair of
gas compartments, a valve for controlling
the admission to and exhaust of gas from
said compartments, means for transmitting
movement from the diaphragm to the valve
comprising an_oscillatory fagwire opera-
tively connected to the valve, and means for
connecting the flagwire to the diaphragm
comprising a member supported by the flag-
wire, and a second member attached to said
diapilragm so that it may be turned or ro-
tated thereon, said second member having
means projecting therefrom and receiving
said first member.

In testimony whereof, I hereunto affix my
signature.

WILLIAM H. KNIGHT.
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