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1o all whom it ma,y COTLCEPrTL: -
Be it known that I, MILLARD P OSBOURN,

. of Camden, county of Camden, State of New

5

Jersey, have invented an Improvementin Air-

Relief Valves,of whichthe follow1nrr 18 a speci-
fication.

My invention r elates to air-relief valves: :
and it consists of the improvements which are

- fully set forth in the following specification

IO
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and areshowninthe aecompanmnﬂ' drawings.
It is the object of my invention to prowde

an air-relief valve adapted to offect the con-
stant discharge of air from the pipe or appa-
ratus with Whlch it is connected under chang-
ing conditions or varying pressures.

Tn feed-water heaters in which a partial
vacuum or low pressure is maintained in the
heater by drawing out the air released by the
condensation of the steam much difficulty is
experienced in effecting the constant dis-
charge of the air from the heater under all

| GOHdlthIlS and also in preventing the forma-

tion of an excessively-low pr essure or partial

“vacuum in the heater.

30

My invention relates to a t11ple actmcr re-
lief-valve adapted to effect the dlscharﬂ'e of
the air under normal conditions and wmhout
appreciable waste of uncondensed steam, but
provided with means to effect a wider open-
ing of the valve when the pressure in the
hea,ter 1ncreases beyond -the normal low pres-

suredesired.or when the pressure in the hea ter

- falls below the normal..
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In the dra,wmﬂ's qure 1 1s a Vertlcal SeC-

tional view of an a1r—rehef valve embodymn‘
-my invention.

- Fig. 2 is a horizontal section
of the same on the line A A of Fig. 1; and
Flﬂ‘ 3 is a side elevation of a feed watm

heater showmﬂ' the apphcatlon of my valve |

thereto

The valve-body ais prowded with two n1p~.

plesbd’,adapted to be connected ,respectively,

‘'with the heater ¢ or device to be relleved of air

and with a pipe d, leading to a pump or other
exhausting appamtus .
e s a movable stem extending through the

valve-body and preferably g mded in the cap

or bonnet f, throungh which 1t may pro,]ect as
shown. This ,s-.tem carries a valve-piece ¢,
having an air passage-way h communicating

theoutlet -nip leb’ '

The Va,lve plece g 18 pro—._' o

vided with a cheek valve 7, controlling the air -

passage-way h.
18 provided with a boss ¢/, whwh 18 perf'orated

As slmwn the valve -plece g -
55
to form the air passage-way h and is enlarged

on the interior to form a seat 2’ and space Tor

the check or ball valve

The check or ball Valve_j issoarr anfred that

when lifted from the seat h’ by an excess of

way /i1 to the outlet b’
piece g is threaded on the end of the stem e

- which is notched, as at ¢’, so that the ball j_
may be lifted 11:1130 eontaet with the end of the |

stem e without.sealing the air passage-wav«.

Between the valve- piece g and the. body a

is a second valve-piece k&, movable independ-
ently of the valve-piece g. As shown, this

valve- -piece % consists of a ring enelrclmﬂ' the
valve-piece g and closing the annular space

‘o __

pressure on theinletside leading to the heater
¢ or other device it will open’ the alr passage--
Asshown, the valve-

between it and an annular flange &' within =

thebody. Thisvalve-piecekisfurthershown . L
75

carried by a spider-frame Z ulded and mov-

| able upon the stem e.

‘m is a spring bearing on the Va,lve -piece- k- '_
and acting to noxmally retain it closed. As

shown, thls spring bears at one end on-the
valve-plece o and at the other end against a 8o
controlled by -
an adjustable thimble m?in the bonnet. By

‘adjusting the thimble m* the tension of the

washer m’ within the bonnet 7,

spring m may be adjusted.

-~ n is a spring between the movable: stem e

and the valve-piece k. Asshown, thisspring =

bears-at oneend upon the qpufier-frm:ne [ 'and

at the other end against an adjustablenut o,

threaded on the st,em e, by the ad;justment of o

which the tension of the spring n may be
regulated. The adjustable nut o may be

locked in ad Justed posmon by the usua,l lock--

nat o'.

hold the stem e up, with the valve- plece g

9o

Normally the tension of the spring'n Wlllf c
95

i closed against the valve-piece %k, which isin =

turn held closed upon the flange I and valve-

plece g by the spring m. The check 4 will

- be normally closed by gravity. If now there
isany slight excess of pressure in the inlet b,

1t will open the check 7 and permit the air to

- I0O .

with a passaﬂ'e way ¢ in the stem Ieadmw to | be vented into the pipe dth1 ough the Dassage- N
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way I © without disturbing the valve-pieces ’

g and k. 'Thisaction will be sufficient under
normal conditions to permit the escape of air
acecumulating at such a rate as would nor-
mally take place in a feed-water heater and
to maintain the desired normal low pressure
therein. | | a
If for any reason the pressure in the heater
should become excessive or above the desired
normal, this pressure acting on the valve-
pieces ¢ and % will compress the spring m and
lift the valve-pieces g and % until the pressure
is relieved. If, however, forany reasonthere
should be an excess of pressure in the out-
let—1. e., too low a pressure in the heater or
inlet side—the excessive pressure acting on

the valve-piece g will compress the spring 7 |

and open the valve-piece g until the normal
pressure is restored. This opening of the
valve-piece ¢ nnder these conditions takes
place because the spider /, against which the
lower end of the spring n rests, is held against
downward movement by its seat &£'. The
small passage-way 7, controlled by the valve
4,18 sufficient for the discharge of the air un-

der normal conditions and will not permit the

escape of appreciable volumes of uncon
densed steain. | |
The passage-way h ¢ constitutes the nor-
mal thoroughfare for the discharge of air un-
der normal conditions, while the passage-
way formed by the seat-flange /&' constitutes
a larger and normally closed thoroughfare,
which is controlled by the double - acting

valve devices ¢ & to open the larger thorough-

fare when the normal differential is destroyed
by an excess or deficieney on either side.

WhileI haveshown and described the valve
device as applied to a feed-water heater, 1t 18
obvious that it may be used with any pipe or
apparatus from which the air is to be con-
stantly discharged or in which a uniform pres-
sure is to be maintained.

The details of construction shown may be
varied without departing from my invention.

What I claim as new, and desire to secure
by Letters Patent, 18 as follows:

1. Atriple-actingair-relief valve consisting
of a valve-body havingathoroughfare for the
passage of air under normal conditions, and
a larger thoroughfare for the passage of air
under abnormal conditions, an automatie

valve-piece to control said normally acting

thoroughfare by the differential pressure, and
double-acting valve devices controlled by the
differential pressure to control said larger
thoroughfare and to open it to the passage ot
air when the normal differential is destroyed
by an excess or deficiency of pressure on
either side.

2. An air-relief valve consisting of a valve-
body having a thoroughfare for the passage
of air under normal conditions and a larger
normally closed thoroughfare for the passage
of air nunder abnormal conditions, an auto-
matic valve-piece to control said normally

693,431

sire therein, an antomatic valve-piece to eon-
trol said larger thoroughfare and openit upon
an excess of pressure on the inlet side, and an
automatic valve-piece also controlling said
larger thoroughfare and partially opening i
on a deficiency of pressure on the inlet side.

3. An air-relief valve consisting of a valve-
body having a thoroughfare for the passage

| of air under normal conditions and a larger

normally closed thoroughfare for the passage
of air under abnormal conditions, an auto-

matic valve - piece to control said normally

acting thoroughfare by the differential pres-

sure therein, an automatic valve-piece to con-

trol said larger thoroughfare and openit upon
an excess of pressure on the inlet side, and an
automatic valve-piece also controlling said
larger thoroughfare and partially opening it
on a deficiency of pressure on the inlet side,
and means to independently adjust the ten-
sion of the automatic-valve devices control-
ling said larger thoroughfare. | -
4. An air-relief valve, consisting of a valve-
bodyhaving a normally closed thoroughfare,
double-acting automatic valve devices to con-

trol said thoroughfare and open it to the pas-

sage of air when the normal differential is de-

stroyed by an excess or deficiency of pressure
on either side, said valve devices being pro-

vided with a small thoroughfare for the pas-

sage of air under normal conditions, and an
automatic valve-piece for controlling said

small thoroughfare by the differential pres-.

sure therein. o - |
5. An air-relief valve, consisting of a vaive-
body having a thoroughfare, two valve-pleces
each partially closing said thoroughfare and
controlled by the differential pressure therein
to partially open said thoronghfare respec-
tively when there is an excess or deficiency
of pressure on the inlet side, said valve being

further provided with a small thoroughfare

for the passage of air under normal condi-
tions, and an automatic valve-piece to con-
trol said small thoroughfare by the differen-
tial pressure therein. -

6. Anair-relief valve, consisting of a valve-
body having a thoroughfare, two valve-pieces
each partially closing said thoroughfare and
controlled by the differential pressure therein
to partially open said thoroughfare respec-
tively when there is an excess or deficiency of
pressureon the inlet side, said valve being fur-
ther provided with a small thoroughfare for
the passageofairundernormalconditions,and
an automatic valve-piece to control said small
thoroughfare by the diiferential pressure
therein, and means to independently conirol
the tension of said valve-pieces which con-
trol said normally closed thoroughfare.

7. An air-relief valve consisting of a valve-
| body having a thoroughfare, a valve-piece

partially closing said thoroughfare and con-
trolled by the differential pressure therein to
open when there is an excess of pressure on
the inlet side, a second valve-piece normally

actine thoroughfare by the differential pres- | closing the remaining portion of said thor-
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oughfare and eontlolled by the dllferentml'
- pressure therein to open when there is a de-

ficiency of pressureon the inlet side and pro-

- vided with a small nor'ma,lly acting thorough-
fare for the passage of air when sa,_ld valve-
- pleces are closed, and an automatic valve-

- piecé to control said small thoroughfare by

- the differential pressure therein.

10
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s
. inlet side, sald piece g being provided with a
small thoroughfare for the. normal escape of

- air, the springn normally retaining said piece.

8. An air-relief valve consisting of a valve-r
body having a thoroughfare, the valve -plece

. opening toward the discharge side and par-

tially closing said thorouﬂ‘the the valve- |

piece g elosuw‘ the remaining pormon of said

thoroughfare “and opening toward the inlet
side, smd piece g being g provided with a small
thorouwhfare forthe normal escapeofair,and
- an d,llt()m&tl{} valve to control said small thor- |

oughfare by the differential pressure therein.
9 An air-relief valve consisting of a valve-

body having a thoroughfare, the Valve-plece

/c opening towmd the discharge side and par-

tially closing said thoroun'hfare a spring m

normally retmmnn said piece 71, closed, the

valve-piece ¢ closing the remaining p01t.1011_

of said thorouﬂ*hfare and-opening ‘roward the

q elosed and an automatic valve to control

said small thorouwhfare by the dlfferentml
- pressure therein. _
. Anair-relief valve con51sb1nn'0f avalve-

~ body having a thoroughfare, the valve- -piece
%k opening toward the dls'cha,rﬂ'e side and par-

- 35
~ jthoroughfare a,nd opening toward the inlet
‘side, said piece g being provided with a small
‘thoroughfare for the normal escape of air,
the movable stem e carried by said piece g,
~ the spring n between thestem e and the valve-

piece k, and an antomatic valve to control said
- small thoroun'hfa,le by the dﬂerentml pres—

10.

tially closing said thoroughf&re the valve-
piece ¢ closmﬂ' the remaining portion of said

sure therein.
11. Anair-relief Valve consmtmcr of avalve-

body having a thoroughfare, a movable stem

within said valve-body, a valve-piece carried -

by said stem and partially closing said thor-

oughfare, a second valve-piece. closmcr the re-

mainder of said thoroughfare, a a spring be-
tween said stem and the second valve- -plece,

said valve being provided with a small nor- ?

nmlly open thoroughfare for the passage of
air when said va,lve -pleces are closed, and an
automatic valve-piece to control said. small

thereln

192. Anair-relief valve consmtlnﬂ‘of a Valve- |

55
thoroughfare by the dlﬁr‘erentlal pressurei

body having a thoroughfare, a movable stem

within said V&IVG body, a Val_ve -piece carried

by said stem-and partia,lly closing said thor-

60

oughfare, a second valve- -piece cloging the re-

mainder of said thoroughfare, a spring be-
tween sald stem and the second valve-piece,

said valve being provided with a small nor-

mally open thomutrhfme for the passage of

alr when said valve.- -pieces are closed, and an

automatic valve-piece to- control sald small
thoroughfare by the  differential pressure
therein, a spring m bearing at one end upon

70

the second mentioned Valve -piece, and an ad- =
justable thimble m? carried by the valve- -body

and bearing on the other end of said spring.

13. An mr-rehef valve consisting of a valve-

;body having athoroughfare,an annular valve-
piece /& ﬁttmg Wlbhln a,nd partially closing =
| sald thoroughfare, a Spring m bearing on smd -

valve-piece %, a valve-piece g ﬁttmo' within
the annular piece %, the movable stem e. Car-
rying said piece % and the stem ¢, said valve-

piece being provided with a small thorough-

8o .

fare for the passage of air when.said pleces]

g and k are closed and an auntomatic valve-
piece j to control said small- thoroucrhfare by

the differential therein.

'unto set my hand.
MILLARD P OSBOURN

Wltnesses
AUGUST SEEMAN
- F. Jos. MILLER.

| 85
In testimony of which mventmn I ha,ve here—- .
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