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UNITED STATES

PaTENT OFFICE.

FRED E. YOUNGS,

OF ALLEGHENY, PENNSYLVANIA.

AIR OR GAS METER.

SPECIFICATION forming part of Letters Patent No. 485,076, dated October 25, 1892,

_Application filed December 19, 1891, Serial No. 416,673,

To all whom it ma,y CORCEPTL:

Be it known that I, FRED K. YoUNGS, of
Allegheny, in the countv of Allegheny and
State of Pennsylvania, have invented certain
newand useful Improvementsin Valve Mech-
anisms; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it pertains to make
and useit, reference being had to the accom-
panying drawings, which form part of this
specification.

My invention relates to an improvement in
valve mechanisms, which is especially in-
tended and adapted to be used in connection
with air or gas meters; and it consists in the
construction and arrangement of parts, which
will be fully described hereinafter, and par-
ticularly referred to in the claims.

The object of my invention is to provide a
valve mechanism for meters so constructed
that the ordinary wear in service cannot in-
terfere with the perfect carrying out of the
function of the valves and leaking thereof
prevented ander all conditions of flow.

In the drawings, Figure 1 is a vertical lon-
gitudinal section of a metel and valve mech-
anism embodying my invention. Fig. 2is a
plan view with the top removed. Fm 3isa

vertical cross-section taken through the cyl-
inders on the dotted lines a D of Fl(" 2 and
onthedotted lines ¢ d of thesame ﬁgure above
the cylinders. Fig. 4 is a vertical longitudi-
nal section taken on the dotted line 2 2 of
Fig. 2. Tig. 5 is a vertical transverse sec-

thon taken on dotted line 1 1 of Fig. 2.

A indicates a valve-casing which is prefer-
ably made of the shape shown in plan to the
lower side of which is connected in anysuit-
able manner the cylinder-casing containing
the eylinders B and B’ and the parts leadmw
thereto, Placed in these cyhndels are the
reciprocating pans or pistons C in the ordi-
nary manner, the cylinders being partially
filled with liquid to makea gas- ‘rwht seal with
the pans.

The valve-casing A is divided throughout
its length into an inlet-chamber D and an
outlet-chambex E by a vertical partition F,
extending downward from the top, leaving a
space between its lower edge and the bottom
G of the said casing.

(No model.)

Gas or air is fed into the inlet-chamber D,
and is prevented from passing under this par-
tition F to the outlet-chamber by an oil or
liquid seal with which the central portion of
the casing is filled to the dotted liney ¥, thus
sealing the inlet and outlet chambers against
any escape of gas from one to the other with-
out firet passing into the cylinders B B’ in a
maunner to be fully described hereinafter.

Extending upward from the bottom G of
the casing A are the vertical longitudinal
walls I, which form the sides of a well be-
tween them to receive and hold the liquid
which seals the lower side of the partition F,
as aforesaid; also, placed within this casing
are port-chambers ¢ at each end thereof that
are closed at their upper ends by a cover
orpartitiond,which port-chambers arein com-
munication with the upper ends of the cyl-
inders through openings o/, Fig. 4.

Placed within the inlet-chamber D are four
valves 1, 2, 3, and 4, the first two of which
open communication with the cylinder B
and the two latter with the cylinder B’; also,
placed within the outlet-chamber E are four
valves 5, 6, 7, and 8, the two first of which
open communication with thecylinder B and
the two latter with the cylinder B’. The
valves 1, 6, 3, and 8 communicate with the
port-chambers « through openings a? made
in the top thereof and which form seats for
the said valves, which are in communication
with the upper ends of the ¢ylinders through
openings a’, made in the- tops thereof, while
the valves 2, 4, 5, and 7 communicate with
the ports b, which have their lower ends com-
municate with chambers K, which communi-
cate with the lower ends of the cylinders
through channels L, as shown.

Extending upward from the pans or pistons
C are the vertical rods M, which pass through
tubes N, which extend into hoods O, that form
a part of the partition F. The upper. ends
of the tubes N extend above the level of the
liquid placed in the well, and the lower ends of
the depending hoods extend below the liquid
level,thusmakingagas seal without a stuffing-
box to prevent the escape of gasinto or from
the upper end of the cylinders through the
rod-tubes N. Secured to the upper ends. of
these rods M are cross-heads P, from opposite
ends of which are suspended the links Q.
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Supported in the well are rock-shafts R
and R’, which are provided with outwardly-
projecting arms: 8, which have their outer
ends bifurcated toextend upon oppositesides
of the tubes N and -econnected, respectively,
to the lower ends of the said links Q.  Ex-
tending inward from the said rock-shaftsare
counter-weights T, which balance the weight
of the pans or pistons C through the medium
of intermediate mechanism, hereinafter de-
scribed, the ‘upper and lower edges of the
said weights being sharpened to prevent a
swashing of the liquid in which they move.

The port-chambers- a, which: communicate
with the cylinder B, are separated from those
which communicate with the cylinder B/ by
vertical partitions d. - (Shown in dotted lines
in Fig. 2.)

Connecting:the valves of the inlet and out-
let chambers in pairs are the valve-yokes e,
which are essentially-U shaped, to the outer
ends f of which areattached the valves, pref-
erably by the ordinary gimbal or universal
joint £. - The object of using universal joints
to connect the valves with the yokes e is to
insure the valves resting squarely and 'with
equal pressure all over their seats. These
yokes connect one of : the valves in the inlet-
chamber with the valve in the outlet-chamber
which is opposite: it by extending down un-
der the partition:F, as shown in Fig. 3. De-
pending from the horizontal portions f of
these yokes, at opposite sides of the partition
I, are the links g, which are braced: or:in-
clined toward each other to prevent side
swaying of their lower: ends. The links of
these two yokes which operate in connection
with one cylinder extend toward each other
and are connected by a bolt or pin A, which
passes through theirlowerends. Inthis man-
ner the valves are connected in fours by the
links, while at the same time in pairs by the
yokes e.. Connected with the lower ends of
these links g are the links ¢, which have their
opposite ends connected with downwardly-
extending arms j upon the rock-shafts R R’,
thus eonnecting the valves through the me-
dinm of the mechanism thus deseribed with
the rods M of the pistons C. It will be no-
ticed that the rod ¢ that is connected with the
piston of one cylinder has its opposite end
connected with the valves which operate in
conjunction with the other eylinder.

Projecting outward from the shafts R R’
are the arms %, which have their outer ends
connected with the lower ends of the pitman
I, which have their upper ends connected with
the crank of a shaft m,that operates an indi-
cating mechanism of any desired counstruc-
tion.

For the purpose of holding the valves
against endwise displacement in relation to
their seats, links n are pivoted therewith at
one end, their opposite ends being pivoted on
pins attached to the sides of the hoods O.
These links, however, may be omitted and
vertical guideways provided for the horizon-
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tal portions of the yokes, as will be readily
understood, which will serve the same pur-
pose. <

A vertical flange u extends around the in-
ner edge of the covers J, to form a pocket for
catehing any liquid that:may be sprayed from
the eylinders through the outlet-ports when
the capacity of the meter is overtaxed, which
sometimes occurs. : The valve-seats: on' the
outlet side which communicate with the up-
per ends of the eylinders are made slightly
lower than the valve-seats which communi-
cate with their lower ends, so that the liquid
sprayed fromthe cylindersintothesaid pocket
will run over the lower valve-seats into the
upper ends of the eylinders when the meter
has stopped or is running within its rated ca-
pacity, as will be understood. ' For the pur-
pose of preventing the liquid that is sprayed
from one eylinder running into: the other cyl-
inder, and thus: causing it .to accumulate in
one and be lessened in the other, a partition
w extends across thesaid pocket, thus divid-
ing it into two pockets and preventing the
liquid sprayed from one cylinder passing into
the other.

The valves cousist of a disk which has se-
cured to its under face a piece of felt, wash-
leather, or'other suitable material, which be-
comes thoroughly saturated with the liquid,
which is preferablyoil,thus causing the valves
toseat themselves gas-tight : The felt on the
valves becoming so thoroughlysaturated with
o0il, the valve is: made double gas-tight by cap-
illary attraction. :

Frowm the above description it will be seen
that when the rock-shafts are operated, and
through the mechanism of the links 7 and ¢
one pair of valves is raised the others fall
down upon their seats before the valves to be
raised start up, which must of necessity be so,
owing to the fact that one set of valves forms
the fuleruin upon which the others are raised,
as shown in Fig. 1. From this figure it will
be seen that the pair of valves of which the
valve 51is one and the pairof valves of which
the valve 6 isone are coupled together by the
links g, so that when the said links arve tilted,
as shown in this figure, both the valve 6 and
the valve 2, connected therewith, must fall
down upon their seats before eitherthe valves
5 and 1, connected with it, can be raised.
This operation and arrangement makes posi-
tive and absolute the closing of both valves
of each pair before either valve of the other
pair can be opened. In this manner it is im-
possible to raise two pairs of valves at the
same time or to have either oneor both valves
of one pair slightly raised while either one or
both valves of the other pair are off their seats,
thus causing a leakageand allowing the gasto
flow without operating the valve and the pis-
tons when there isa very small volume passing
through the meter. This is a usual and seri-
ous defect of other meters when they have
become worn out even to a very small de-
In my meter it will be seen that the
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weight of the respective yokes and links for
operating the valves are sustained by the re-
speetlve valves to which they are connected,
and it is absolutely necessary for one pair of
valves to be at rest upon theirseats when the
gas is flowing through the other pair. This
being so, the gas must of necessity pass into
the cylinder at one or the other end, as the
case may be, and out at the other and thus
operate the piston or pan therein. This op-
eration of the pan in return must of neces-
sity operate the valves, so that the alternate
opening and closing of the valves is made
positive and the operation of the meter cer-

tain, no matter how small the volume of gas.-

The two valves of each pair communicate
with the upper and lower ends of the cylin-
ders, respectively—that is to say,the valve 1
communicates with the upper end of the cyl-
inder B through the adjacent port-chamber
a, while the valve 5 communicates with the
lower end of the eylinder B through the port
In this man-
ner, when the piston-rod of the ecylinder B’ is
moving down the valves 1 and 5 are raised,
thus allowing gas to pass through the valve 1
into the upper end of the cylinder B, forcing
the pan down and the gas in the lower end
of the ecylinder B out of the valve 5. When
the mechanism has reached the position
shown in Fig. 1, the piston of the cylinder B
has reached the lower limit of its stroke and
its pitman on a dead-center, while the piston
of theother eylinder I3 is about half its stroke
and on its downward movement. The gas,

passinginover the piston of cylinder B through

the valve 1, forces it down, carrying the plt-
man connec’ced with the ¢ylinder B’ past the
dead-center, as will be understood. . Now the
continued movement downward of the piston
in the ¢ylinder B rocks its adjacent shaft R,
whieh is connected with the valves of the
other cylinder, pushing its link < toward the
cylinder B/, which raises the valves 4 and 8
off their seats, thus admitting gas through
the valve 4 to the lower end of the cylinder
B’, which forces its piston up, driving gas
above it through the valve 8, while at the
same time the rock-shaft R/, connected with
the piston-rod of the cyhnde1 B’, is being
rocked, thus drawing its rod ¢ toward the
said cyhnder B’ and allowing the valves
1 and 5 to fall upon their seats. As soon
as the valves 1 and 5 are seated the contin-
ued movement of the said shaft R’ shifts
the fulerum-point of the links g from the
valves 2 and 6 to the valves 1 and 5, thus
raising the valves 2 and 6-from their seat,
whlch allows gas to pass through the valve 6
to the upper end of the cylmder B, the pis-
ton of which has at this instant 1eached the
upper limit of its stroke, and the gas to pass
from the lower end of the saxd cylinder
through the valve 2 into the outlet-chamber.
From thls description it will be seen that the
four valves of the respective eylindersare al-

ternately raised in pairs to allow the gasto be
alternately fed and foreced out of the upper
and lower ends of the cylinders, as just de-
scribed, one valve of each pairbeing an inlet-
valve and the other an outlet-valve. In this
way the cylinders receive and exhaust gas
upon opposite sides of.their pistons like unto
the cylinders of a steam-engine. = The upper
facesof the valve-seats are preferably rounded
to furnish a smooth seat for the faces of the
valves to rest upon.

I do not desire to limit myself to the use of
this valve movement in connection with a
meter, for it will be readily conceived that
this principle can be applied to cylinders in
other connections for alternately feeding and
exhausting steam, air, gas, or water at oppo-
site sides of the piston.

‘WhileTI here use the terms “ pan” and “ pis-
ton,” placed in the cylinders, they are in-
tended to comprehend a.pan moving in a
liguid, a tightly-fitting piston, a diaphragm,
or any equivalent device to opposite sides of
which air, gas, or other fluid is admitted.

It is evident that it is merely a matter of
choice whether the felt facing of the, valve is
placed upon the moving part of the valve or
upon the valve-seat so long as it is adapted
to close the valve-port secmely

I do not claim in this application a mlv
mechanism comprising two or more valves,
which are fulerumed one upon the other,.for
this is the subject-matter of the claimsin my
pending application, Serial No. 415,672; but
what I do claim is .two or more valves con-
nected and moving.in pairs and one pair ful-
crumed-upon anothel pair. ‘

Having thus described. my mventmn what
Iclalrn, and desire to secure by Lettelb Pat-
ent, is—

1. A valve mechanism compusmv two or
more pairs of valvesconnected and fulerumed
one upon the other and a means conneeted
therewith for operating them.
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2. A valve mechanism for eyhude1s havmo* ‘

a piston, the said mechanism compnsm«rfom
valves which are connected in pairs to move
together, a means connecting the said pairs,
which is fulerumed thereon for alternately
moving them in pairs, the valves closing ports
at opposite sides of the said piston, and an
operating means connected with the said con-
necting means, substantially as specified.

3. A valve mechanism for two cylinders,
having pistons, the said mechanism compris-
ing two pairs of valves for each cylinder, the
valves of each pair moving together and clos-
ing, respectively, ports leading to opposite
sides of the pistons, and a-means connected
with the piston of one cylinder for alternately
operating each pair of valves which coact with
the other eylinder, substantially as gpecified.

4. A valve mechanism for eylinders, having
pistons, the said mechanism comprising: fou1
or more valves connected to move in pairg, a
means connecting the said pairs of valvesand
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fulerumed thereon,and a connection between .

the piston and the said fulerumed connec-
tions, substantially as shown.

5. A valve mechanism for cylinders, com-
prising four valves connected and moving in
pairs, links connected loosely at one end to
each pair, and an operating mechanism con-
nected with the links at their opposite ends
for reciprocating them, whereby the valves
are alternately operated substantially as set
fortk.

6. A valve mechanism for eylinders, having
pistons, the said mechanism comprising four
valves connected and moving in pairs, the
valves of each pair elosing, respectively, ports
leading to opposite sides “of the piston, links
loosely connected at one end to the valves and
inclining toward each other and loosely con-
nected together at their opposite ends, and an
operating mechanismconnectedwiththelinks
for reciprocating them, whereby the pairs of
valves are alternately operated, substantlally
as specified.

7. A meter comprising inlet and outlet
chambers, two cylinders having piston-valves
connected in pairs and in fours for each cyl-
inder, the valves of each pair closing, re-
spectively, ports which lead to opposite sides
of the eylinder-pistons, and opening, respect-
ively into the inlet and outlet chambers, and
connections between the pistons of one cylin-
der for operating the valves of the cther cyl-
inder, substantially as specified.

8.. A meter comprising a casing having a
well carrying a liquid, a partition extending
downward from the top of the casing into the
liquid, forming inlet and outlet chambers, and
a eylinder, valvesin the inlet and outlet cham-
bers communicating, respectively, with oppo-
site ends of the cylinder, yokes extending un-
der the said partition and connecting the
valves in pairs, and a means connected with
the valves for alternately operating them in
pairs, substantially as shown.

9. A meter comprising a casing having a
well carrying a liquid, a partition extending
downward from the top of the casing into the

v
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liguid and having a space between its lower
edge and the bottom of the well, forming inlet
andoutlet chambers, valvesin the said cham-
bers communicating, respectively, with oppo-
site ends of the cylinder, connections extend-
ing under the said partition for connecting
the valves in pairs and in fours,and an oper-
ating mechanism connected with the connec-
tion which connects the valves in fours, sub-
stantially as described.

10. A meter comprising inlet and outlet
chambers, two e¢ylinders earrying pistons, two
pairs of valvesfor each cylinder,opening intc
the-inlet and outlet-chambers; rock-shafts car-
rying counter-weights eonnected with the pis-
tons, and a connection between the rock-
shafts and the pairs of valves for operating
the two pairs of valves for each cylinder al-
ternately, substantially as set forth.

11. A meter comprising inlet and outlet
chambers, valves placed in the said chambers,
two eylinders, ports connecting the valves and
opposite ends of the cylinders, pistons carry-
ing piston-rods, a well below the inlet and
outlet chambers; containing a liquid, a tube
surrounding the piston-rod, extending above
the liguid-level, a hood surrounding the tube,
which extends into the liguid, and a connee-
tion between the valves and the piston-rods,
substantially as specified.

12. A meter comprising two pistons, inlet

and outlet chambers, ports eonnecting the
said chambers and opposite sides of the pis-
tons, a roek-shaft for each piston, which is
connected therewith, valves for elosing the
said ports, an operating connection between
the valves and pistons, consisting of a crank
and pitman-link, and eonnecting-arms upon
the said rock-shafts, whereby the pistons are
held in theirproperrelative positions through-
out their strokes, substantially as set forth.
Intestimony whereof I affix mysignature in
presence of two witnesses. -
FRED E. YOUNGS.
Witnesses:
ALLEN S. PATTISON,
J. M. NESBIT.
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