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UNITED STATES

PaTENT OFFICE.

ELIAS B.

DE LA MATYR, OF SAN FRANCISCO, CALIFORNIA.

GAS-METER.

SPECIFICATION forming part of Letters Patent No. 5'78,863, dated March 16, 1897.
Application filed March 27, 1896, Serial No. 585,048, (No model.)

To all whom it may concern:

Beit known that I, EL1AS B. DE LA MATYR,
a citizen of the Umted States, residing in the
city and county of San I‘Ianmsco State of
California, have invented an Imp1m ement

in Gas- "Metew, and I hereby declare the fol-

lowing to be a full, clear, and exact deqeup-
tion of the same.

My present invention relates to 1mp10ve—
ments in meters or gas-measuring apparatus
of the kind set foft;h In a prior application

for Letters Patent filed in the United States

Patent Office November 15, 1805, The appa-
ratusillustrated in that application embraces

a revolving measuring-drum having a plu-

rality of eompmtmentb each plOVlded with
a flexible diaphragm, which forms a movable
side wall to the compm tment, a valve which
is actuated by the turning of the drum and
which operates to bring the compartments at
the descending side of the revolving drum

supply-pipe and the compartments at the ris-
ing side of the drum successively into com-
munication with the delivery-pipe, together
with means acting on the movable side walls
of the compartments at the rising side of the
drum operating to throw said walls inwardly,
soasto expel the gas from said compartments,

the drum being rota,ted by the preponderance

of weight at its descending side due to the
dlaphra@ms at that side bemg at a greater
distance from the axis of the drum than those
at the ascending side.

In the constr uetion illustrated in my said
prior application the revolving drum is sur-
rounded by a closed or air-tight inclosure or
case, and the space between such case and
the drum is in communication with the deliv-
ery or outlet passage of the drum, so that &
pressure of gas is maintained in the. space

surrounding the drum practically equal to |

that in the delivery-pipe. The advantage of

this construction is that the pressure of the

oas within the compartments being filled 1s
counterbalanced by the external pressure in
the diaphragms of such compartments, there-
by avoiding excessive pressure and strain on
the diaphragms and working parts and insur-
ing uniformity of action under varying pres-

sures, as fally set forth in said prior applica- |

| tion.

delivery-pipe.

In the apparatus illustrated in said
prior application the necessary pressure 1is
maintained in the case by arranging the exit-
passage from the valve so that it dlscha.rﬂ'es
into the said case and by connecting the de-

livery-pipe with the case so that all of the

oas passes through said case on its way to the
A serious disadvantage at-
tending the use of this particular construe-
tion is that if any escape of gas occurs by
leakage of the diaphragms or rupture thereof
the escaping gas passes to the delivery-pipe
and is not measured. As a consequence in
such case a loss results to the owners of the
cas plant to the extent that thée gasso ehcapes
wﬂzhout being registered.

The valve illustrated in the prior applica-
tion referred to is formed by means of a cen-
tral tube extending through the drum and a
stationary hollow axle 1n the case, said tube
and axle being provided with ports which, in
the turning of the drum, serve to bring each

compar tment altern ate]y into commumcatmn |

with the supply and delivery passages. As

an improvement upon such valve T propose

to construct the same with two valve-seats,
one of which turns with the drum and the
other .of which is stationary. Said valve-
seats are arranged concentrically with the
axis of the drum, and one of them is movable

toward and {from the other in the direction of

the said axis. In connection with the valve-
seats thus arranged a spring is employed
which acts to press or hold the valve-seats in
contact with each other.

valve-seats in close contact with each other,
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1This construction
“has the advantage of always maintaining the

notwithstanding wear of the parts, and it also

avoids the obJectmna,ble feature in the prior
construction of having the weight of the drum
carried on the valve- seats it bemﬁ' obviously
practicable in the new constr 11(31:1011 referred

to to support the drum by small axles or piv-

ots instead of upon a hollow axle, as in the
prior construction, whereby frictional resist-
ance to theturning of the drum isgreatly less-
ened.

‘The present invention also embraces other
features of construction in gas-meters of the
character referred to, as wﬂl hereinafter f ully
appear.
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- The invention consistsin the matters here-

inafter described, and
pended claims. o

Inthe accompanying drawings, illustrating
my invention, Figure 1 is a view in ecentral
vertical section through the casing of a meter
embodying my invention, showing the drum
in side elevation. Fig. 2 is a sectional view

pointed out in the ap-

- of the case, showing the drum in end eleva-

I0
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tion. I'ig. 3 is a longitudinal sectional view
through the meter. TFig. 4isa sectional view
through the outside chamber, taken on line
xxof Fig. 3. Fig. 5isasimilarsection taken
on line z z of Fig. 3. Fig. 6 is a face view of
the rotary valve. TFig. 7is a section throu oh

‘the stationary valve-seat, taken on line Y Y

of Fig. 3.

In said drawings, A indicates an outer in-
closure, case, or housing, and B a revolving
measuring-drum, which is mounted to turn
on a horizontal axis within the casing A. The

case A may bemade of any suitable shape and

18 made of suitable size to allow the drum to

turn freely therein. As herein shown, said
case A is made in two parts, the upper one

forming a removable cap, which is detach-

ably secured to the lower partin any suitable
manner and which may be removed for the
purpose of obtaining aceess to the interior
mechanism for the purpose of inspection, ad-
Justment, orrepairs. Thesaid drum Bis pro-
vided with a plurality of compartments, each
having a movable wall or diaphragm adapted

~ to be expanded or thrust outwardly by the
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pressure of gas within the compartment and

to be forced inwardly by mechanical means

to expel the gas from the compartment. . The
drum may have any desired number of com-
partments and a corresponding number of
movable walls or diaphragms.

~ Gas is supplied to the drum by means of
an .inlet-passage F and escapes therefrom
through an exit-passage F'. Said passages
are connected with two chambers G G/, which
are formed on the end wall of the case A.
The chamber G is connected with the 2as-
supply pipe and forms the inlet-chamber.
1he chamber G’ is connected with the outlet

- or delivery pipe and forms the outlet-cham-

ber. - Said delivery-pipe leads to the burner
or place where the gas isconsumed. In con-

nection with the said drum B, revolubly

mounted, as described, is employed a valve

- consisting of a stationary valve-seat D, which
18 secured to the inner surface of the end wall
of the case, and a rotary valve-seat D’, which

is affixed to and turns with the drum.

The inlet and outlet passages F I lead
from the chambers G G’ through the station-
ary valve-seat and terminate in ports in the
inner face of said seat. Intherotary seat D’
are formed ports E E' E? E3, which commu-
nicate with the several compartments of the
drum B. Ihaveshown the stationary valve-
seat D as made of convex form and the ro-

tary seat D' as correspondingly concaved;
but this shape in said seats is not essential.

9 - ' 578,863

By the rotation of said dram the valve oper-
ates to admit the gas to and permit its exit
from the several compartments of the drum
in succession as the latter revolves, the pres-
sure of the entering gas from the supply-pipe

serving to expand the compartments as they

are successively brought into communication
with the said supply-pipe, and the gas being
expelled from the several compartments to

- the delivery-pipe by suitable operative con-

nections by which the movable walls of the
compartments are forced inwardly when the
sald compartments are in communication
with the delivery-pipe. The drum is con-
stantly turned by the gravity of the movable

walls of the expanded compartments, which,

being at a greater distance from the axis of
the drum than those of the contracted ones,

7'3.

75

80

operate to carry the side of the drum at which

the filled compartments are located down-

“wardly, the said valve being so arranged that

the compartment at the descending side of
the drum will be in communication with tho
supply-pipe and those at the rising side of
the drum will be connected with the delivery-

pipe of the meter, as set forth in said prior
The amount of gas

application for patent.
passing through the meter is indicated by
means of a suitable registering mechanism
operated by the revolving drum.

The drum 1is revolubly supported within

the casing by means of a socket in the end of
the drum remote from the valve, which socket

i1s engaged by a short shaft C, affixed to the
wall of the case. A similar shaft or stud,
inserted in the centers of the valve-seats D

‘and D', serves to support theend of the drum |

at which the valve is located. A spring ap-
plied between the case and the end of the
dram serves to hold the valve-seats in con-
tact with each other with a spring or yielding
pressure, thereby insuring constant contact
and a tight joint between the seats, notwith-
standing wear which may take place in said
seats. - - |
Referring now to the particular features of
construction in the drum B as herein shown,
sald drum has the form of a regular polygon
and 18 provided with two square end walls ar-

ranged perpendicular to the axis of the drum

and between which extend radially-arranged

partition-walls J, which terminate at their

outer ends at the angles of the drum, the four
sides or faces of the drum being formed by
the flexible walls or diaphragms of the com-
partments. Said flexible walls or diaphragms
are formed of leather or other suitable flexi-
ble material which is impervious to gas and
least liable to be injuriously acted upon by
it, together with metal plates K, so arranged

-1n connection with the flexible material that

they may be moved freely inward and out-
ward to afford suitable expansion and con-
traction of the compartments. As herein

shown, the metal plates K are made of trian-
gularform, and their outeredges are arranged
parallel with the outer margins of the com-

e
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partment-walls and have hinged connection | frames. _ .
relation to the center of motion caused by the
forcing out of the plates forming the side

with the same, so that the inner margins of
the plates are fp ee to move outwardly and in-

. war dly. The flexible partsof the diaphragms

are secured at their margins to the end walls
of the drum and fo the partmons J and are
made sufficiently full to enable them to be
thrust inwardly until close to the partitions
J, so as to force approximately all of the gas
fl om the compartments and to be eouespond-
ingly forced outward when the COIII]_)ELI tments
are filled with gas.

The plates K instead of being secured by
rivets or othermse to the iemble parts of the
diaphragms, as heretofore common, are un-
attached thereto or independent thereof,
merely resting against the outer surfaces of
said flexible par ts By this construction the

~making of rivet-holes in the flexible material
18 1'end-ered unnecessary and a fruitful source

of leakage avoided. The diaphragms thus
made are more durable than those which are
attached tothe plates, and are also much more
easily made. The flexible connections thus

‘made permit the plates K to move outwardly

under the pressure of gas entering the com-
partments and to be p1es&ed or fmced 11-
wardly for the purpose of etpelhnﬂ' the con-

tained gas from the said compartments.

Each of the compartments thus inclosed by
the end walls of the drum, the partitions J,
and the flexible walls p10V1ded with sald
plates Kis adapted to contain a certain quan-

11ty of gas when the said walls are forced out-

war dly or distended, and the gas so contained
in the compmbments 18 expelled therefrom
when the plates are foreced inwardly. The
adjacent edges of said plates are adjacent to
each other, but out of contact, so that by

thrusting the plates inwardly to the fullest

extent plaetlcally all of the gas may be ex-
pelled from the compar tments.

In connection with the diaphragms and
movable plates K, I propose to connect the
plates at one side of the drum with those on
the oppositeside thereof by rectangular yokes
or frames N, which extend mound the- ends
and sides Of the drum I3, and are made suffi-

ciently larger than the drum to stand at a

short distance away from its outer surface.
Two of said frames are shown as used in con-

nection with each pairof opposite diaphragms,

and the opposite longitudinally - arranged
parts of said frames, which extend over bhe
sides of the drum, are connected by means of
side rods N, which slide in guides on the end
walls of the drum. The fmmes N may be
connected with the plates K, if desired, but
they are herein shown as &uan_ﬂ*ed to merely
bear against the outer faces of the plates.
All of the plates K on each side of the drum
being engaged with the two frames N, it fol-
lows that when the plates on one wall are ex-
panded by the interior pressure of the gas
flowinginto the compartmentbeneathit those

on the opposite wall will be to an equal ex-

tent forced inward by the action of the said .

port K.

1in advance of it.

“The displacement of weight with

which is being expanded and the draw ing in

~of the plates for ming the opposite one Wthh

1S being contracted causes the drum to con-
t1nuouslv rotate, as before stated.
By reason of the arrangement of the ports

the ports of the rotating valve-seat on the
drum will always be opposite the supply and
exit ports ' ' of the stationary valve-seat,
so that the gas will flow constantly from the

inlet- chamber (> to the compartments at the

75
I and E B E2 E3 deseubed one or more of

8o

de‘seendmﬂ' side of the drum and also from

the compmtment& at the rising side of the

dram into the chamber G’ and thence to the
delivery-pipe.
tering gas expands the compartments of the

‘descending side by forcing the diaphragms
outwardly into convex form, while the gas is
.expelied from the compar tments at the rising
side of the drum by the for cing inwardly of
‘the plates K at the usuw side of the dr um, as

clearly seen in Fig. 3, the rotation of the
drum being caused by the disturbance of the
balance caused by such shifting of the plates,

‘as beforedescribed. Itfollowsfrom the above
‘that each compartment will successively be
filled and exhausted, the same being filled as
1t 1s descending at one side of the d1 um when

1ts port cmumdes with the inlet-port F and

“being emptied when at the rising side of the

drum when 1its port coincides with the exit-

than the distance between the two ad,]aeent
ports of the rotating valve-seat, and it fol-

lows from this eons‘m uction that gas will be-

oin to enter each of the compartments of the

drum before it is cut off from the adjacent
one in advance of it and will similarly con-

tinue to flow from each of the compartments
before it ceases to fow from the adjacent one
This construction, there-
fore, insures a continuous, uninterrupted,
and uniform flow of gas through the appara-
tus, regardless of VrLll{Lt].OHS of pressure or
quantlty used.

As another 1111pmtant feature of constme-

tion in the valve, the ports I and B’ are so ar-
ranged that they will su pply gastoand permit
| 1ts exit from each compartment daring the

time the same is descending and until 1t

reaches a pointatwhichitsdiaphragm issofar

below the level of the axis of the drum that it
will tend toopen ormoveoutwardly by the ac-
tion of gravity. IKor this purpose the said
ports are extended e

the valve-seat, Iig. 4, so that the gas will con-

tinue to flow into each descending compars-

ment until such compartment reaches a point
nearly beneath the axle. |
An important and valuable result secured

'by the arrangement of the ports last above

referred to is that the full expansion of the

As before explained the en-.

The said ports I F' are made of a
length circumferentially which is greater

ach through somewhat
more than a quarter of a circle at one side of

e
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compartments necessary for eompletely fill- |
- Ing the same occurs when the weight of the:

movable diaphragms at the descending side,
as well as the opposite ones at the ascending
side, together with that of the movable parts

which are employed tc connect the dia-

phragms with each other, is acting in a di-
rection to force outwardly the diaphragms of
the compartment being filled and to force in-
wardly that compartment from which the gas
1s being expelled, as fully set forth in said

prior application hereinbefore referred to.

I have shown as applied to the frames N
springs n, arranged to act against said frames
at each side of the drumina manner to force or
move the same outwardly. Said springs are
herein shown as made of coiled form and ar-
ranged to surround the rods N’ of the frames
N between the guide projections ' and the
ends of said frames N. Said springs are so
arranged that when thediaphragmsare thrust
Inwar dly by the movement of the frames to-
ward the drum the springs will be slightly
compressed after the diaphragms have been
movedinwardly to acertain pomt,smd Springs
being thereby placed undercompression when
the c11aph1 agms are flexed inwardly, so that,

~as they are moved outwardly, the springs will

act to assist the gas-pressure within the com-
partmentsin giving motion to the same. The
Springs are so arranged that when the dia-
phragms are approximately equidistant from

the center of the drum the springs will be
under no tension and will not act in either

direction. The pressure of the springs ap-
plied as described tends to aid in starting the
diaphragms and counterbalances to a certmn
extent the weight of the moving parts, which
need to be lifted at the beginning of the fill-
Ing operation by reason of the position of the
diaphragms at that particular time. Said
springs may be so adjusted-as to aid in mov-
ing the diaphragms and plates as the com-
partment being filled descends until the dia-

phragm reaches a horizontal line and there-

by passes the point where any lifting is re-
quired. Itis of course understood that after
the diaphragms reach a line passing horizon-

tally through the axisof the drum their weight -

tends to md in expanding them and no ful-
ther lifting power is required.

ELthll of thediaphragms may be gr eatly alded,

at the time the &011011 of the gas in expand-
1ng 18 opposed by gravity while their weight

phragms reach the position where their grav-
ity will tend to move them outward.

compartments being filled are at the lowest

- point of the deseendmn‘ side of the drum.
In order to prevent any tampering with the -
~apparatus by tilting it, so that the valve- !

By this ar- |
anﬂ“ement of the springs, therefore, the actu-

4 ' - 578,863

faces will be separated from each other and
allow the gas to flow through the meter with-

out turning the drum and registering, I have

shown a pendulum valve H, which is sus-

tained by a rod or link II', so that when the

meter stands on its proper level this valve
will lie a short distance away from the inlet-
opening, and if the meter should betilted for
the purpose of separating the faces of the
inlet-valve the pendulum will swing, so that

the valve H will entirely close the inlet and

prevent any flow of gas while the meter is in
its tilted position.

As thereis always a shnht condensation of
moisture from the gas a,nd deposit of the same
upon the walls of 1311e compartments, I have
made provision for the drainage of water of

condensation from the compartments by mak-

ing the shaft which supports the drum taper-
ing where it passes through the same, so that
any water within the compmtments will,

-when the same are at the upper part ot t-he

drum, flow along the inclined bottom of the
compartment formed by said shaft and pass
through the ports into one of the chambers
G or &, from which it may be drawn as often
as necessary. LThis consfruction prevents ob-
jectionable accumulation of moisture within
the compartments of the drum.

"An important feature of my invention is
embraced in the construction by which the
valve-seats are arranged concentrically with
the axis of rotation of the drum and one of

which is movable toward and from the other

in connection with a spring acting to hold the

| said parts of the valve In contact with each

other. This construction has the important

advantage that the weight of the drum itself

is not carried by or upon the contact-faces of
the valve-seat, but, on the contrary, 18 sup-

ported solely by the pivots or journals of the

drum, so that wear of the valve-faces by rea-

son of the weight of the drum coming thereon 1:

is avoided. Moreover, the employment of a
spring arranged as described insures that the
valve-seats shall always be held in contact,

IC

notwithstanding the wearof the same arising

from long use, thereby preventing the posst-
bility of ]eakaﬂ'e at the valves by reason of
such wear.

I claim as my invention—

1. A gas-meter comprising a revoluble

| drum provided with a plurality of compart-
because the springs will oper ate to lift them |

ments having flexible walls or diaphragms,

| means aetmﬂ* on the diaphragms at the rising

| side of the drum to force said dlaphmﬂms
will aid the gas-pressure as soon as the dm- |

inward, a valve operated by the turning of the

| drumand constructed to admit the flow of gas
It will
of course be understood that the compression partments simultaneously, said valve com-
of the springs will take place at the time when .
the full Wewht of the diaphragms and frames

is exerted f01 this purpose, namely, when the

toand its exit from two of the adjacent com-

prising two valve-seats arranged concentric-
ally with the axis of the,drum one of which
valve-seats is attached to and turns with the

drum and the other of which is non-rotative
| and a spring acting in the direction of the
axis of the drum and operating to hold said
valve-seatsin contact with each other, where-
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by said valve remains tight notwithstanding
wear In the valve-seats, substantially as de-
seribed.

2. A gas-meter comprising a revoluble
drum provided with a plurality of compart-

~ments having flexible walls or diaphragms

means acting on the diaphragms at the rising
side of the dr um to force said dlaphlagms
inward, avalve actuated by the turning of the
drum and operating to admit the gas o and
permit its exit from said eompartments in

succession and springs applied to act on the

said diaphragms to aid in the expanding of
the same, substantially as deseribed.

3. A gas-meter comprising a revoluble
drum provided with a plurality of compart-
ments having fiexible walls or diaphragms,
a valve actuated by the turning of the drum
and operating to admit gas to and permit its
exit from the said compartments in succes-
sion, frames engaging the diaphragms at
opposite sides of the drum and springs act-
1ng on salid frames, in a direction to move the
dmphmgms outwa,ldly Substanlmlly as de-
scribed.

4. In a meter, a revoluble expanmble com-
partment-drum mlet and outlet ports to each

- compartment and main inlet and outlet pas-

sages s0 disposed that the revolution of the
drum brings each compartment alternately

/

)

Into communication with the main inlet and
outlet passages and a swinging pendulum
valve suspended in front of the mlet -passage
so as to close 1t if the apparatus be tllted to
one side.

5. In a meter a 1evoluble expanmble_eo_m—
partment-drum, inlet and outlet ports to each
compartment, main inlet and outlet passages
so disposed that the revolution of the drum
brings each compartment alternately into
commumcaﬁon with the main inlet and outlet
passages, a valve consisting of a stationary
face havmg ports commumc‘ltmﬂ' respec-
tively with the main inlet and 011131613 passages
and a movable face carried by the drum and
having ports connecting with each of the com-
partments thereof, a shaft with inclined sides
extending through the center of the drum and
having connection with the exit- passage
through the valve-faces whereby any water of
condensation will follow the inclined surface
of the shaft and be dISCh.‘ELI ged through said
opening.

In witness whereof I have hereunto set my
hand.

ELIAS B. DE LA MATYR.

W’ltnesses
S. H. NOURSD
JESSIE C. BRODIE.__
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