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No. 793,607.

- UNITED STATES

Patented June é?,-1905.

PATENT OFFICE.

EUGENE F. OSBORNE, OF CHICAGO,
STEAM: ENGINEERING COMPANY,

RATION OF ILLINOIS.

[LLINOIS, ASSIGNOR TO OSBORNE

OF CHICAGO, ILLINOIS, A CORPO-

COMBINED AIR-CHECK AND RELEASE VALVE.

SPRECOIFICATION forming part of Letters Patent No. 793,607, dated June 27, 1905.

Original application filed November 23, 1803, Serial No. 182,334 Divided and this application filed May 19, 1904, Serial No. 208,777,

To ail whom it may concern:

Be it known that I, EugeNg F. OSBORNE, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State ot Illi-
nois, have invented certain new and useful
Improvements in a Combined Air-Check and

‘Release Valve; and I do hereby declare that

the following is a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification. ‘

This invention relates to a combined air-
check and release valve adapted to be used in
the exhaust-pipe of steam-engines, wherein
the steam. after a portion of the heat thereot

cylinder, is passed into a condensing appara-
tus in which the steam is condensed. The
heat remaining in the steam may be further
atilized in a condensing apparatus having the
torm of a steam-heating system in the manner

“shown in my copending application for United

30

35

40

45

States Letters Patent, Serial No. 182,334, filed
November 23, 1903, of which this application
is a division., or said condensing apparatus
may be of any of the well-known types ot that
class in which the steam is condensed without
attempt to utilize the heat of condensation.
In the apparatus shown in said application &
reducing - valve is inserted into the exhaust-
pipe between the engine and said alr - check
and release valve, the purpose of which re-
ducing-valve is to reduce the pressure of the

steam to a point below atmosphere, the steam

being employed in the heating device at such
low or negative pressure.

" In the practical use of a combined power
and heating system, such as is illustrated in
my aforesaid application, it ofttimes occurs
that by reason of the continuous use for a
given load of the engine and a variable use of
the heating system or a variation of the load
in the engine within wide ranges the heating
system does not utilize all of the exhanst-
steam discharged from the engine, so that

there is in the exhaust-pipe of the engine an |

sure.

excess volume of steam, which if allowed to
collect therein would soon produce such a back
pressure on the engine-piston as to oreatly

reduce its efficiency or completely stop the
engine.

It is the purpose of the combined release
and air-check valve shown 1n the present ap-

plication to provide a device by the use of
‘which is prevented a back pressure in the ex-
Thaust-pipe beyond a certain or predetermined

maximum pressure, preferably near atmos-

‘pheric pressure, and which when such pres-
sure is exceeded is promptly opened and held
open independently of the steam-pressure in
‘the exhaust-pipe, thereby requiring no steam-
pressure to hold the same open nor producing

has been converted into power in the engine- | pressure in the exhaust-pipe when the valve

is open. The movable part of the valve 1s

Teld closed with but little force which 1s over-
come to start the valve to open with a pressure

but slightly greater than atmospheric pres-
Said movable part of the valve 1s con-
nected with a balancing device which 1s 80 re-

Tated to the movable part of the valve that the

latter overbalances the weight of the balanc-
ing device when the valve is closed; but when
the valve starts to open the balancing device
acts with a gradually-increasing force. When

the valve is fully open, the parts—to wit, the

valve closure and balancing device—are 1n a
practically unstable equilibrium and the

kinetic energy of the steam flowing past the
valve serves to hold the valve open, though

without producing pressure in the exhaust-

pipe. Upon the reduction of pressure within

the exhaust-pipe the atmospheric. pressure
acts to elose the valve and prevents the leak-

age of air into the exhaust-pipe.

My improved valve is adapted to be held
normally fully opened or fully closed and to
be promptly opened when its opening move-
ment begins. To this end the valve 1s socon-

structed that when closed the area against
which the atmospheric pressure acts 1s 1n ex-
cess of that against which the steam acts, so
that aslichtly greater than atmospheric pres-
sure is required to start the opening move-
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ment of the valve, and after the valve is par-
tially open the area against which the steam
acts 1s suddenly increased to practically thas
agalnst which the air acts. As a result the
valve when opened sufficiently to expose the
added surface of the closure to the action of
the steam tends to open quickly. In the or-
dinary use of the valve it is designed to be
opened by the blows produced by the exhaust-
ing impulses of the engine rather than by an
accumulative pressure in the exhaust-pipe.
In the practical operation of the apparatus

in which my valve is embodied the conditions:
are usually such that the valve does not open
and close frequently. Usually in an-appara-

tus of this kind there is ample exhaust-steam,
so that under ordinary conditions the valve
will be open and the exhaust-pipe beyond the

valve filled with steam, though perhaps not
passing therethrough in any considerable vol-

ume. Upon a decrease in volume of the ex-

haust-steam, and a consequent decrease in

pressure1n the exhaust-pipe, the valveisclosed
to avoid the leakage of air into the exhaust-
pipe. After aresumption of the former con-

ditions the valve is again opened to release |

the exhaust-steam in the manner described.

I preferably employ in connection with the:

valve of the character described a retarding

device, associated with the counterbalancing
device, which is so constructed as to prevent |
abrupt movements of the valve during its
- opening and closing movements, whereby is

prevented such jars and shocks on the moving

parts of the valve as is objectionable. 1 also.
preferably - employ in connection with the-

movable part of the valve a device in the na-

ture of a dash-pot, which is located within
the valve-casing and codperates with the valve--
closure in a manner to retard the closing
movement of the closure, and thereby prevent,
the valve-closure and seat being injured by.

the abrupt closing of the valve.

I have shown in the drawings one approved
form of my Improved air-check and release

valve; but 1t will be understood from the de-
scription which follows that the structural de-
tails thereof may be varied without departing
from the spirit of my invention.

Asshown in the drawings, Ficure1l is a di-
agrammatic view illustrating the relation of

my 1mproved valve in a combined power and

steam heating system. F 12. 2 1s an axial sec-
tion of the valve. Fig. 3 1s a detail section

taken on line 3 3 of Fig. 2, the parts being
Fig. 4 isa

removed from the valve-casing. |
horizontal section taken on line 4 4 of Fig. .
Figs. 5, 6, and 7 are details illustrating de-

vices for adjusting the angle of the weighted:
lever constituting part of the counterbalanc-

ing device for the valve-closure.

As shown in the drawings, A desienates a
steam-generator, and B an engine of a power-
~ plant, which engine receives steam from the

generator through a pipe «.

V93,607

B’ designates the exhaust-pipe of the engine,
which is connected with the distributing-pipe
C of the heating .system; and C’ designates a
steam - heating device or radiator receiving
steam from the distributing-pipe C.

B* designates a steam-separator in the ex-
haust-pipe. - | |

Didesignates any approved form of back-
pressure or reducing valve which reduces the
pressure of the steam in the distributing-pipe
C. As herein shown, said reducing-valve is

of the type illustrated in my copending appli-

cation for United States Letters Patent, Se-
rial No. 69,202, filed July 22, 1901.

F designates the combined air-check and re-
lease valve constituting the present invention

and which is located in the exhaust-pipe be-

yond its connection with the distributing-

pipe C.

Inasmuch as the present invention relates

solely to-the said air-check and release valve
and does not per se have to-do-with the heat-
ing-device, the regulating parts of the sys-

temsuch as are embodied in a practical sys-
tem ‘are not -herein shown.

The valve I comprises an annular casing B,

which 1s'reduced- at- its ends to constitute in-

let and- outlet- passages' £* F*, respectively,
provided with- flanges for attachment to the
sections of the exhaust-pipe B'.

f the _ The casing
1s provided- interiorly thereof: near its lower

‘end-with a reduced- annular flange F* which
constitutes an-extension of the inlet branch
= of the valve-casing and-is formed at its

upper end to constitute a seat against which
fits a vertically-movable valve-closure. Said

closure -embraces an upper plate F* or lower
disk F*, whieh fits closely within the annular

flange F* and a ring #* confined between: said

plate and disk and extends radially beyond
thie: disk ‘for contact with the annular valve-
seat.
the valve-seat and is locgfed so as to be read-
1ly removable. The plate and disk are clamped
together by a screw-threaded stem which con-
Thestem extends
centrally through the upper plate F*? and has
screw-threaded- engagement with a socketed

Said ring is‘made of a metal softer than

stitutes the valve-stem F°.

lug: formed on the lower: face of the disk.

The disk F* is provided  with guide lugs or ribs
S, which hold the closure properly alined
with respect to its seat' when thevalve isopen.
Sald stem F° is connected at its upper end by
means of links #* 7 with an oscillatory ver-
tically-swinging lever F®, which is pivoted at

one end to a pivot-pin 7° affixed to one side
wall of-the casing, and is provided atits other

end with a curved gear-segment F°. Said gear-
segment F* meshes- with a similar ‘gear-seg-
ment ¥, which-is non-rotatively fixed to the
shaft F°, thatisrotatively mounted in a sleeve-
‘bearing 7°, formed, as herein shown, ina re-

movable part of the valve-casing.
One end of ‘the: rock-shaft F® extends: out-

‘wardly through the sleeve #° and said end of
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the weight F".

desired, a second retarding-plate " may |
attached to the end of the arm opposite the
weight F".

and do not serve per se as welghts.
valve is closed, asshown in Fig. 2. the weight-

1s required,
valve to open the same.

of unbalanced equilibrium.
1s thus open and the pressure in the exhaust-
pipe falls below atmospheric pressure, such
atmospheric pressure acts on the upper face
of the closure to close the valve.

793,607
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the sleeve is provided with a stuffing-box 7%, | action of the weight may be properly adjusted

which surrounds the rock-shaft to prevent
the leakage of air or steam past the same.
Rigidly attached to said extended end of the
shaft is a weight-arm ¥°. The arm carries at

its outer end an adjustable weight F* and

also a flat retarding-plate F*, which is herein
shown as attached to or formed integral with

formed on or attached to said weight K. If

It 1s to be understood that said
retarding-plates are designed to be made light

ed arm F' assumes an angle to the horizon-
tal in the neighborhood of sixty degrees, and
the said weight and movable parts of the valve

are so proportioned that when the arm 1s
at this angle the valve and the parts which

move therewith overbalance the weight E"

and 1ts arm. A pressure in the exhaust-pipe

somewhat 1n excess of atmospheric pressure

disposition of the weight and the arm shown,
however, when the valve begins to open by

reason of the superior steam-pressure beneath
the same 1n the exhaust-pipe the raising of

said valve acts through the gears F° F' to throw
the outer end of the arm F’ downwardly, and

when said lever begins to move downwardly

its welght alds to open the valve, and such
force is gracdually increased until the lever
approaches a horizontal position. The re-

tarding plate or plates ¥ prevents the valve

from bemw too abruptly opened by the com-

bined action of the steam=pressure and the

welght. The weight 1s so proportioned rela-

-‘;ively to the Weight of the valve and the parts
which - move therewith that when the lever

occupies 1ts lowest position, and when there-

fore the valve-closure is fully opened, the
arm and weight balance the closure and the

parts which move therewith in such manner

that no other force other than that exerted

by the kinetic energy of the steam escaping
past the same 1s required to hold the valve
open. The valve is thus held open in a state

When the valve

The closing
movement of the valve is retarded, however,

to prevent the closure striking the seat with:
objectionable force by the retarding plate or
plates F** and by the action of a dash- -pot de-

vice hereinafter to be described.

Means are provided for varying the angle

of the arm K’ relatively to the rock-shatt F*’

whereby, taken in connection with the mov-
ability of the weight in the lever, as shown, the.

_ So far as the effect of the
retarding-plate 1s concerned it need not be

be .

therefore, to initially lift -the-
By reason of the
| valve begins to open consists of that part of

seat- flange I™.

to balance the movable part of the valve, as de-

scribed. Said means consist of a short collar -

7. which is rigidly affixed to the rock-shaft F*
and is provided with an annular flange #*and
a disk 77, which 1s free to rotate on said rock-
shaft and is adapted to be rigidly interlocked
with the arm E°. The interlocking connec-
tion shown consists of a notch 7" in the outer
face of the disk which receives said arm, and
the arm and disk are affixed to the shaft with
the faces of the flange /* and disk 7’ engaging
each other by meansof ascrew-bolt 7', extend-
ing through the arm and disk and into the end

| of the rock-shaft, asshown in Fig. 4. The ad-
‘When the .

jacent or contacting faces of the disk or.flange

‘are provided with ratchet-teeth 7%, Kigs. 6
I and 7, whereby when said parts are locked

together by the bolts 7" the disk #" and in-

| terlocked arm are held immovably with re-

spect to the rock-shatt at the angle desired.
Referring now to the construction whereby
the lifting action of the steam on the valve-
closure 18 increased during the first part of
the opéening moveruent of the valve, the same
is made as follows: The increased area of the
valve against which the steam acts as the

the ring #* which is in line with the annular
seat I* and a circumferential extension 7" of
the plate F°. Said supplemental area of the
valve 18 not subject to the pressure within the
exhaust-pipe until the disk F* is raised fully
above the seat-flange K; but when said disk
1s so raised above Sald seat-flange the action
of the steam on the added area of the valve 1s
to give an added 1mpetus to the rise of the
valve, with a result of increasing the speed of
its opening movement. -Sald extension " of
the valve-plate F* is provided with a down-
wardly - turned annular rim F", which fits
closely within an annular inwardly - facing
seat formed in a vertical annular flange F* in

the casing just outside the seat-flange F>

thereby forming between the flanges F* F* an
annular chamber ", which is more or less
filled with water. The lower edge of the rim
" is shown as made of such length that it
does not move off its annular seat during the
opening movement of the valve until after
the disk F* has fully passed the level of the
When the disk F*is raised
mentlv to permit the steam to pass he-

SU

tween the same and the seat-flange into the

annular chamber F, the expa,llsive action of

the steam acts upon the added or supplemen-
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tal area of the valve-closure, and after the

valve-closure has been raised sufliciently for

the steam to escape past the rim " the ki-
netic energy of the steam is also brought to
bear against the valve to open the same.
Upon the closing of the valve-closure due to
the reduction of pressure in the exhaust-pipe

the lower edge of the flange F" enters the an-

nular chamber F* before the disk F* enters
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‘what above atmospheric pressure.
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the annular seat-flange and displaces a por- -

tion of the water from said chamber before
the passing of the disk into said seat-fiange
cuts off the escape of water. The part of
said annular chamber F* not filled with water
is filled with steam, and when said disk F*
passes below the seat-level said steam 1s 1m-
prisoned in said chamber. In the further de-
scent of the valve-closure after the steam 1s
thus imprisoned the said steam is compressed,
with a result of retarding the seating move-
ment of said closure.  The parts dre so pro-
portioned that the closure is brought to rest
oently against its seat, thereby avmr]mcr wear
by impact of the closure and seat. It will be
observed that by reason of the escape of the
water from the annular chamber F* so long
as space is afforded for such escape between
the disk F*and seat-flange the steam is sealed
in the upper part of said chamber and is not

allowed to escape, whereby the cushioning -

effect of the full body of steam so trapped 1s
utilized.

The operation of the valve above described
y stated as follows: When steam

K|

is being utilized in the circulatory pipe C of
the steam-heating system or 1s received by any

other condensing apparatus as rapidly as it is

discharged into the exhaust-pipe, the com-

bined air-check and release valve is closed, so

as to prevent the leakage of air into the ex-
haust-pipe. Upon a reduction of the use of
the steam in the steam-heating system or other
condensing apparatus or upon an increase of

the volume of exhaust-steam the pressure in

the exhaust-pipe is increased, and such in-
crease of pressure on the under side of the

valve-closure resisted by the atmospheric pres-

sure on the upper sm]e thereof acts to force
the valve-closure away from its seat. By rea-
son of the overbalance of the movable parts
of the valve tending to hold the same elosed

and the retardation of the movements thereof

by the retarding devices described the valve

does not begin to open until there 1s an accu-

mulated pressure in the exhaust-pipe some-

words, it is not intended that the valve shall

 be opened at each temporary increase of pres-

50
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sure due to each separate exhausting impulse.
The valve is designed to be opened, however,
upon the required accumulated pressure by

the blow or impact due to the exhausting im-

pulse and when so opened shall remain open
until the mean or average pressure in the ex-
haust-pipeshall be again reduced below atmos-
pheric pressure—that 1s to say, owing to the
retardation of the movements of the valve-
closure, which operates with the effect of a

brake, the valve-closure does not seat during

the temporary reductions of pressures between
successive exhausts of the engine. Thevalve-

closure is raised by the combined effects of the

65

accumulated pressure and the supplemental
area subjected to the action of the steam after

In other

its initial opening movement. The overbal-
ance of the valve-closure 1s gradually over-
come as it rises, and the weight-arm K as-
sumes a horizontal and more effective position
and the parts are so disposed that when the
arm occupies a horizontal position it almost
balances the valve-closure and the parts which
move therewith, and the valve is held fully
open thereby and the kinetic energy of the
steam flowing past the same. It will be un-
derstood that the area of the steam-passage 1n
the casing around the closure when. the latter
is raised 1s substantially the same as the area
of the exhaust-pipe, whereby there is little or
no check to the escape of the steam through
the valve. The retarding plate or plates Fu
prevent the valve-closure from being quickly
raised or lowered and also prevents the closure
being seated at each temporary reduction of
steam-pressure in the exhaust-pipe. Upona
reduection of the pressure in the exhaust-pipe
caused either by a decreased load on the en-
oine or an increased use of the steam In the
heatmﬂ' system or other condenser the valve
1S closed by the atmospheric pressure acting
downwardly against the closure, and ther_eby
preventing air ‘entering the ea_s:'ha,ust - pipe
through said valve. Upon the closing of the
valve the cushioning effect of the steam and
water present in the chamber F* after the
lower edge of the rim F* has passed the up-
per edtre of the flange F* and the disk has
passed into the annular flange F* acts to pre-
vent the abrupt seating of the valve in the
manner before described. h

I claim as my invention—

1. The combination with a steam-engine,
1its exhaunst-pipe, and a eondensing apparatus
which receives steam from said exhaust-pipe,
of a combined air-check and release valve in
the exhaust-pipe beyond its connection with
the condensing apparatus, comprising, 1n COm-
bination with a casing: and its valve-seat, a
vertically-movable closure which engages sa,}d
seat to close the valve, and deswned to be

shifted toopen the valve by a pressure slightly -

oreater than the normal back pressure of the
engine, and a balancing device associated with
the closure and into the influence of which
the closure is automatically brought as 1t 1s
moved away from its seat, said balancing de-
vice holding the closure fully open independ-
ent of the steam-pressure of the exhaust-pipe.
9. The coinbination with an engine, its ex-
haust-pipe, and a condensing apparatus which
receives steam from said exhaust-pipe, of a
combined air-check and release valve in the
exhaust-pipe beyond the connection of the ex-
haust - plpe with the condensing apparatus,
comprising in combination w1th a casing and
its valve-seat, a closure engaging said seat in

a manner to close the Valve and designed to

be opened by a pressure slightly greater than
the normal back pressure of the engine, and

| a balancing device associated with the elosure
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and constructed to automatically balance the
closure and the parts movable therewith when
the closure is in its open position.

3. The combination with a steam-engine,
its exhaust-pipe and a condensing apparatus
which receives steam from said exhaust-pipe,
of a combined air-check and release valve 1n
the exhaust-pipe comprising 1n combination
with a casing and its valve-seat, a vertically-
movable closure which engages sald seat to

close the valve and designed to be shifted to
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open the valve by a pressure slightly greater
than the normal back pressure of the engine,
a balancing device associated with the closure
and into the influence of which the closure 1s
automatically brought as it is moved away
from its seat, said balancing device holding
the closure fully open independent of the
steam-pressure in the exhaust-pipe and a re-
tarding device for retarding the movement of
the balancing device. - |

4. The combination with an engine, its ex-
haust-pipe, and a condensing apparatus which
receives steam from said exhaust-pipe, of a
combined air-check and release valve in the
exhiaust-pipe beyond the connection of the ex-
haust - pipe with the condensing apparatus
comprising, in combination with a casing and
its valve-seat, a valve-closure engaging said
seat, to close the valve, and designed to be
opened by a pressure slightly greater than
the normal back pressure of the engine, and
a balancing device constructed to substan-
tially balance said closure and the parts which

move therewith when the closure is in its open

position, comprising a swinging arm which

is operatively connected at one end with the
valve-closure and provided at its other end
witha weight, said arm assuming anupwardly-
inclined position when the valve is closed, and

swinging downwardly as the valve is opened.

45
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5. The combination with an engine, its ex-

haust-pipe, and a condensing apparatus which.

receives steam: from said exhaust-pipe, of a

combined air-check -and release valve 1n the |

exhaust-pipe beyond the connection of the ex-
haust-pipe with the condensing apparatus

comprising, in combination with a casing and

its valve-seat. a valve-closure engaging said
seat to close the valve and designed to be
opened by a pressure slightly greater than
the normal back pressure of the engine, a bal-
ancing device constructed to substantially bal-
ance said closure and the parts which move
therewith when the closure 1s in 1ts open po-
sition. comprising a swinging arm which is
operatively connected at one end with the

~ yvalve-closure and provided at its other end

6o
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with a weight, saild arm assuming an up-
wardly -inclined position when the valve 1s

closed, and swinging downwardly as the valve

is opened, and means for varying the angle
of said arm relatively to the horizontal plane
of the axis of movement of said arm. ,
6. The combination with an engine, 1ts ex-

o

haust-pipe, and a condensing apparatus which
receives steam from. said exhaust-pipe, of a
combined air-check and release valve in the
exhaust-pipe beyond the connection of the ex-
haust-pipe with the condensing apparatus,
comprising, in combination with a casing and
its annular valve-seat, a valve-closure engag-
ing said seat to close the valve, and designed
to be opened by a pressure slightly greater
than the normal back pressure of the engine,
a balancing device constructed to substan-
tially balance said closure and the parts which
move therewith when the valve is open, sald
balancing device embracing a swinging arm
which is operatively connected at one end
with the valve-closure and provided at 1ts
other end with a weight, and an air-retarding
device attached to and movable with the arm.
" 7. The combination with an engine, 1ts ex-
haust-pipe, and a condensing apparatus which
receives steam from said exhaust-pipe, of a
combined air-check and release valve in the
exhaust-pipe beyond the connection-of the ex-
haust - pipe with the condensing apparatus,

comprising, in combination with a casing and

its valve-seat, a valve-closure engaging said

seat to close the valve, and designed to be

opened by a pressure slightly greater than
the normal back pressure of the engine, a bal-
ancing device constructed to substantially bal-

ance said closure and the parts which move

therewith when the valve is open, said balanc-
ing device embracing a swinging arm which
is operatively connected at one end with the
valve-closure and provided at its other end
with a weight, said lever assuming an up-
wardly -inclined position when the valve 1S
closed. and moving to a substantially hori-
zontal position during the opening movement

of the valve, and a flat plate attached to said

lever and movable therewith and acting to
retard the movement of said levér and the
associated valve-closure during both the open-
ino and closing movements of the valve.

S The combination with a steam-engine,
its exhaust-pipe and a condensing apparatus
which receives steam from the exhaust-pipe,
of a combined air-check and release valve 1n
the exhaust-pipe beyond its connection with
the condensing apparatus comprising, in com-
bination with a casing and its valve-seat, a
valve-closure engaging the seat to close said
valve and designed to be opened by pressure
of the steam in the exhaust-pipe, and a bal-
ancing device operatively connected with the.
closure and constructed to substantially bal-
ance the closure and the parts which move
therewith when the valve is opened, thereby
requiring no pressure in the exhaust-pipe to
hold the valve open. o |
9. The combination with & steam-engine,
its exhaust-pipe and a condensing apparatus

“which reeeives steam from the exhaust-pipe,

of a combined air-check and release valve 1n

o
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05 lever, a vertically-swinging arm fixed to said |

the condensing apparatus comprising, in com- |

pination with a casing and its seat, a valve-
closure engaging the seat to close said valve
and adapted to be opened by pressure of the
steam 1n the exhaust-pipe, a balancing device
operatively connected with the closure and
constructed to substantially balance the clo-

sure and the parts which move therewith when |

the valveis opened, thereby requiring no pres-
sure in the exhaust-pipe to hold the valve
open, and a retarding device associated with
the balancing device and acting to prevent
abrupt movements of the parts during both
the opening and closing of the valve.

10. The combination with a steam-engine,
1ts exhaust-pipe and a condensing apparatus
which receives steam from said exhaust-pipe,
of a combined air-check and release valve in
said exhaust-pipe beyond its connection with
the condensing apparatus comprising, in com-
bination with a casing and its annular valve-
seat, a valve-closure engaging the seat to close
the valve, a stem connected with said closure,

a vertically-swinging lever above the valve-
closure pivoted at one end in said casing and

connected between its ends with said stem and
provided at its other end with a gear-segment,
a second segment meshing with the first sego-
ment, and a vertically-swinging weighted arm
rigid with said second segment.

- 11. The combination with a steam-engine,
1ts exhaust-pipe, and a condensing apparatus
which recelves steam from said exhaust-pipe,
of a combined air-check and release valve in
the exhaust-pipe beyond its connection with

‘the condensing apparatus, comprising, in com-

bination with a casing and its annular valve-
seat, a valve-closure engaging the seat to close
the valve, a stem attached to said closure, a
vertically-swinging lever hinged to the cas-
Ing above said closure and connected with the
stem, and provided with a gear-segment, a
rock-shaft mounted in the casing, a gear-seg-
ment fixed tothe rock-shatt and meshing with
the gear-segment of said lever, an arm affixed
to said rock-shaft and a weight attached to
said arm, said weight and arm being con-
structed to substantially balance the weight
of the valve and the parts which move there-
with when the valve is open.

12. The combination with a steam-engine,
1ts exhaust-pipe, and a condensing apparatus
which receives steam from said exhaust-pipe.
of a combined air-check and release valve in
the exhaust-pipe beyond its connection with
the condensing apparatus, comprising, in com-
bination with a casing and its valve-seat, a
valve-closure engaging the seat to close the

valve, a stem attached to said closure, a lever

hinged to the casing above said closure and
connected with the stem, and provided with
a gear-segment, a rock-shaft mounted in said

casing, a gear-segment fixed to said rock-shaft -

and meshing with the gear-segment of said

793,607

rock -shaft, a weight attached to said arm.

said weight and arm being constructed to bal-

ance the weight of the valve and the parts
which move therewith when the valve isopen,
and means for varying the angle of said arm
with respect to the horizontal plane of the
ax1s of sald rock-shaft. '

13. The combination with a steam-engine,
1ts exhaust-pipe, and a condensing apparatus
which receives steam from said exhaust-pipe
1n the exhaust-pipe beyond its connection with
the condensing apparatus, of a.combined air-

check and release valve, comprising, in com-

bination with a casing and its annular valve-
seat, a valve-closure engaging the seat to close
the valve, a stem attached to said closure, a
vertically-swinging lever hinged to the cas-
ing above said closure and connected with
the stem, and provided with a gear-segment,
a rock-shaft mounted in the casing and ex-
tending ‘at one end thereof, a gear-segment
fixed to the rock-shaft and meshing with the
gear-segment of said lever, an arm fixed to
said rock-shaft, a weight attached to said arm,
said welght and arm being constructed to bal-
ance the weight of the valve and the parts
which move therewith when the valve is open,

able with said arm.

14. The combination with a steam-engine,
1ts exbaust-pipe, and a condensing apparatus

which receives steam from the exhaust-pipe,
in the exhaust-pipe beyond its connection
with the condensing apparatus, of a combined
air-check and release valve comprising, in
combination with a casing and its annular
valve-seat, a valve-closure engaging said seat
to close the valve and subjected at its lower
side to the pressure of the exhaust-pipe and
at 1ts upper side to atmospheric pressure, the
side of .the valve subjected to steam-pressure
being of less area, when the valve is closed.

than the side which is subjected to atmos-

pheric pressure, and the area subjected to the
steam-pressure being increased when the valve
opens, and means independent of the steam-

pressure 1n the exhaust-pipe for balancing the

valve-closure in its open position.

15. The combination with a steam-engine,
1ts exhaust-pipe, and a condensing apparatus
which receives steam from the exhaust-pipe,
of a combined air-check and release valve in
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and a flat retarding-plate attached to and mov- _
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the exhaust-pipe beyond the connection there-

of with the condensing apparatus, comprising,
In combination with a casing and its annular
valve-seat, a valve-closure engaging said seat
to close the valve and subjected at its lower
side to the pressure of the exhaust-pipe and
at 1ts upper side to atmospheric pressure, the
side of the valve subjected to steam-pressure
being of less area, when the valve is closed,
than the side which is subjected to atmos-
pheric pressure, and the area subjected to
steam-pressure being increased when thevalve
opens, and a dash-pot within the casing for
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retarding the
valve. S |
16. The combination with a steam-engine,

its exhaust-pipe, and a condensing apparatus

which receives steam from the exhaust-pipe,
of a combined air-check and release valve 1n
the exhaust-pipe beyond its connection with
the condensing apparatus, comprising, 1n com-
bination with a casing and its annular valve-
seat, a valve-closure engaging said seat to
close said valve and subjected at its lower
side to the pressure of the exhaust-pipe and
at its upper side to atmospheric pressure, the
side of the valve subjected to steam-pressure
being of less area, when the valve is closed,
than the side which is subjected to atmos-
pheric pressure, and the area subjected to
the steam-pressure being increased when the
valve opens, a dash-pot within the casing for
retarding the final seating movement ot the
valve, and means independent of the steam-
pressure in the exhausc-pipe for balancing the
valve in its open position.

17. The combination with a steam-engine,
its exhaust-pipe and a condensing apparatus
which receives steam from the exhaust-pipe,
of a combined air-check and release valve in
the exhaust-pipe beyond its connection with
said condensing apparatus comprising, 1n com-
bination with a casing and its.annular valve-
seat, a valve-closure engaging the seat to
close the valve and subjected at its lower side
to the pressure of the exhaust-pipe and at 1ts
upper side to atmospheric pressure, said clo-
sure being provided radially outside the seat
with a radial extension which is subjected to
steam - pressure ‘when the valve is partially
opened, thereby inereasing the lifting action
of the steam on the valve-closure, and the cas-

ing being provided with an interior annular

chamber which coéperates with an annular
part on said extended portion of the closure
and constituting a dash-pot to retard the final
seating movement of the closure. =
18. The combination with a steam-engine,
its exhaust-pipe, and a condensing apparatus
which receives steam from the exhaust-pipe,
of a combined air-check and release valve in

the exhaust-pipe beyond its connection with

the condensing apparatus comprising, 1ncom-

bination with a casine and its annular seat, a

valve-closure engaging said seat to close the
valve and subjected at its lower side to the
pressure in the exhaust-pipe and on its upper
side to atmospheric pressure, said closure be-
ing extended radially beyond its seat, an-an-

nular chamber surrounding the valve - seat,

and a rim depending from the valve-closure
and fitting closely within said chamber, said
chamber and rim constituting a dash-pot tore-
tard the closing movement of the valve-clo-
sure. : -

19. The combination with a steam-engine,
its exhaust-pipe, and a condensing apparatus

receiving steam from the exhaust-pipe, of an .

nal seating movement of :the

4

air-check and release valve in the exhaust-

pipe beyond its connection with the condens-
ing apparatus, comprising, in combination
‘with a ecasing and its annular valve-seat; a
valve-closure comprising a plate provided with
“a seat-ring which fits against a disk to the un-
‘der side of said plate and fitting within the

annular seat and extends below the seat- when
the valve is. closed, said plate being extended
radially beyond the seat and provided with a

depending annular rim, and an annular flange
located outside of the seat and between which

and the said flange is formed a chamber which

receives the rim of said closure-plate. |
920. The combination with a steam-engine,

its exhaust-pipe, and a condensing apparatus
receiving steam from the exhaust-pipe, of an

air-check and release valve in the exhaust-
pipe beyond its-connection with the condens-
ing apparatus, comprising, In comblnation
with a casing and its-annular valve-seat, a
valve-closurecomprising a plate provided with

a seat-ring which fits againsta disk to the un-

der side of said plate and fitting within the
annular seat and extends below the seat when
the valve is closed, said plate being extended

radially beyond the seat and provided with a-

depending annular rim, and an annular flange
located outside of the seat and between which
and the said flange is formed a chamber which
receives the rim of said closure-plate, said an-
nular rim of the closure-plate being made ot

such length that the said disk of the closure
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is raised above the seat-line before said rim

is raised above the flange into which the rim

extends.

21. The combination with a steam-engine,
its exhaust-pipe, and a condensing apparatus

receiving steam from the exhaust-pipe, of a

combined air-check and release valve compris-

ing a casing, an annular seat therein, a closure

comprising a plate provided with a seat-ring
which fits against the seat and attached there-

to, a disk which fits within the annular seat

and extends below the seat when the valveis.
closed, said plate being extended radially be-

vond the seat and provided with a depending
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annular rim, and an annular rim located out-

side of theseat and between-which and the said

rim or flange is formed a chamber which re-
ceives the rim of said closure-plate, and means

for balancing the valve when opened independ-
ently of the pressure of the steam 1n the ex-

haust-pipe. | |
99. The combination with a steam-engine,

its exhaust-pipe and a condensing apparatus

which receives steam from the exhaust-pipe,

of a combined air-check and release valve in

said pipe comprising, in combination with the
valve - casing and its annular valve - seat, a
valve-closure which fi

ts flat on sald seat to

115

123

125

close the valve, a dash-pot within the casing
for retarding the final seating niovement of
the closure comprising an annular chamber
surrounding the seat and adapted to receive
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water of condensation from the exhaust-steam,
and an annular flange on the closure radlally
outside of its seatlncr-hce which enters said
chamber before the closure seats and which
1ts closely within the outer wall of the cham-
ber but not filling the same.

In testimony that I claim the foregoing as

my invention I affix my signature, in presence
of two w1tnesses this 16th daV of May, A. D.

1904.
EUGENL F. OSBORNE.
- Witnesses: -
Wirriam L. Harr,
(xERTRUDE . BRYCE.
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