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steam-boiler, (that of the l'ocom'ot-ive type,) |
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UNrtep STATES PATENT OFFICE.

WILLIAM J. GOYNE, OF BARTONHEIGHTS, VIRGINIA.

RELIEF-VALVE.

SPECIFICATION forming part of Lettere Patent No. 694,374, dated March 4, 1902.

Application filed October 26, 1900, Serial No, 34,493,

(No model.)

To all whom it may concerw:

Be it known that I, WILLIAM J. GOYNE, &
citizen of the United States,residing at Barton-
heights, in the county of Henrico and State of
Yirginia, have invented new and useful Im-
provementsin Relief-Valves, of which thefol-
lowing is a specification.

My invention relates to relief- valves for
steam-cylinders of locomotive and other types
of engines; and the objects in view are to pro-
duce an automatically-operating steam relief-
valve for preventing the formation of a vacu-
um in cylinders of engines after the steam
has been shut off at the throttle-valve or oth-
erwise.

Various other objects and advantages of
my 1invention will hereinafter appear and the
novel features thereof will be partlcularly
pointed out in the claims.

Referring to the drawings, Figure 1.is a ver-
tical sectional view throuu'h the dome of a

the same being provided and connected up
with a relief-valve constructed in accordance
with the preferred embodiment of my inven-
tion. Kigs. 2, 3, and 4 are longitudinal sec-
tional views of mod1ﬁed embodiments of my
invention.

Similar numerals of reterence indicate simi-
lar parts in all the figures of the drawings.

1 designates the shell of a boiler, in this in-
stance the dome of a locomotive-boiler, and

- 2 a steam relief-pipe, which leads to a steam-
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cylinder (not herein shown) and connects the
same with the inner end of a valve-case 3.
The valve-case 3 comprises a cylindrical
tubular portion 4, which at an intermediate
point may be externally threaded in an open-
ing 5, formed 1n the boiler, and at its inner
end or that within the boiler is coupled at 6

1o the steam relief-pipe 2, before mentioned.

At an intermediate point within the boiler
the valve-case 3 is provided with a steam-port
7, and outside of the boiler said case termi-
nates in an enlarged chamber 8, having a sur-
rounding flange 9, to which may be bolted or
otherwise secured a cover 10, which may have
formed on its innner side a centrally-located
cavity or seat 11. The valve-case 3 is further
provided immediately in rear of its steam-
inlet port 7 with an internal annular valve-

12.

! seat 12, which communicates with the steam

rehef—plpe 2.

Mounted and adapted to reciprocate within
the valve-case 3 and while shorter than yet
conforming to the same in cross-section is the

hollow or tubular stem 13 of the valve. The

rear or inner end of this stem is beveled to
conform to the seat 12, with which it commu-
nicates, while at its outer end the stem car-
ries or merges intoan annular piston 15, pro-
vided at its center with a small exhaust-port
16, which forms a means of communication
between the interior of the tubular valve and
the said chamber 8 and is surrounded by
countersink or seat 17.

Between the periphery or edge of the an-
nular piston and the surroundmo' wall of the
enlarged chamber 8 a ground ,]omt 17% 1is
formed and between this joint and the cen-
ter of the piston the latter may be provided
at its rear side, if desired, with a superficial
ring 18. The piston is preferably made
slightly flexible, so that it will fit accurately
the chamber 8 and at the same time its stem
at its rear ground end will accurately fit the
seat 12, a,nd it 18 to insure this accuracy. ot

the perts that I prefer to provide the ring 18.

Ordinarily the ring does not touch the wall
of the valve-case; but should the pressure be-
come so great as to spring the light piston
then, and then only, will the ring bear against
the valve—cese and prevent the -piston from
springing any farther. I also prefer to em-
ploy a spring 19, seating the ends of the same
in the opposite countersinks10and 17, formed
in the cover and piston, respectively. The
spring is light and is intended to keep the

valve closed against its seat,notwithstanding

any slight imperfection that may exist be-
tween the rear end of the stem and the seat
Should this spring be omitted and such
an imperfection in the valve-seat exist, steam
might enter at the seat and having a small
area upon which to act might aceldentally
open the valve and admit steam when it was

not desirable.

may be provided with any desired style of
packing to insure close contact between the
‘stem and the valve-case, such being mere de-

tail of workmanship. |
At a suﬂsable point the elnmbel 3 is pro-
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The stem between its ends
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wded with an alr—mlet 20, the same being lo-
cated in rear of the plston of the valve for ~the
purpose of admitting air'at that point.

+The operation of: the invention in its pre-
ferred embodiment may be briefly stated as
follows: By closing theé throttle or operating
any other mechanism for cutting off the sup-

ply of steam tothecylindera partial vacuum -

is formed therein and in the steam relief-pipe

2, and air entering the chamber through the |
“air-port 20 and acting against the rear face

of the piston 15 of the valve causes the lat-
ter to move forward, thereby uncovering the
steam-inlet port 7 a,nd admiftting live stea,m
from the boiler to the valve, steam relief-pipe
2, and the steam-cylinder. The steam in-
stantly destroys the vacuum and exhausts
from the valve through the smaill port16 to the

- chamber S in front of the piston, and there-

20

fore to the oppositeside of the piston to where

the air-pressure exists, so that the steam thus

exhausted serves to close or return the valve

- to its seat and close the steam-inlet port 7,

20
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the steam being subsequently exhausted back |

through the port 16 when a vacuum or any
other means may be provided for this purpose.
- InFig. 2 thesame construction is employed

‘as before described, except that thespring 19

and its seatsin the cover 10 and piston 15 are
omifted; also, the operation is the same. In
said figure of the drawing, 21 designates the
boiler; 22, the valve-case,located and threaded
in the latter and within the boiler provided
with the steam-inlet porv 23. The case of
the valve terminates at its outer end in the
enlarged chamber 26, to which is bolted or
otherwise secured the cap or cover 212, and
in rear of the steam-inlet port the case is fur-
ther provided with the internal valve-seat 24.
The hollow stem 25 of the valve is ground

at its rear open end tofit the seat 24 and ter-
minates in the chamber 26 in a piston 27, the

edge of which is acenrately fitted to the said
chamber. The piston is provided with the

steam-exhaust port 23, and the wall of the

" chamber 26 is plowded with an air-inlet 29,

50

commumc&tmfr w1th.smd chamber in 1ea,r of*-,

the piston. -
~In the embodiment of my inv ention 111[15-

trated by Fig. 3, 30 designates the boiler; 51,

the valve-case, threa,d_ed or otherwise secured
at an intermediate point therein and having

- eonnected to its rear or inner end the steam-

55

relief pipe 32

(Not shown. ) The valve-case is provided at

a point within the boiler with a steam-inlet
port or ports 34, and at its outer end beyond
the boiler with a,n_enla,rﬂ'ed_ annular chamber

- 35, at the extremity of which may- be bolted

6o

or otherwise .secured a flanged ring 36, pro-

vided with an internally-beveled seat 37,
which forms :a stop or seat for the valve

The. valve comprises a tubular stem 33, open

at its rear end and suitably packed and lo- |

cated for reciprocation within the shell or

casing 31 and promded with steam-inlet ports i

, leading to the steam-cylinder.
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39, which are closed when the valve is in-its
forward position, but which are in'open com-

munication -with'the boiler by registering:

with the steam-inlet ports 34 when in its rear-
most posmon

cur ately fits the annular chamber 35 and may
be provided with a ground beveled flange 41,

-which aceurately fits agailnst the stop or seat

37, thereby forming a wround joint. 'Theop-

| eration of this embodlment of my invention
is as follows: A partial vacuum being formed
' in the relief-pipe 32 and steam-cylinder, at-

mospheric pressure acting againstin this in-

stance the outer face of the piston 40 causes -

the valve to mové inward until the ports 34
and 39 register.. This allows steam to enter

the valve, steam-relief pipe, and cylinder,

1mmedmtely destroying the vacuum, the

‘At its front end the stem
merges into or carries a piston 40, which ac-
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steam gaining access to the chamber 95 and

the rear ot the piston, whereby.the latter is

acted upon through the -small- exhaust-pm 1

42, formed 1n the valve-stem immediately
back of the piston. In thismannerthe steam

acts to close the va,lve an'amst atmosphm e

pressure. -~ o
In Fig. 4 the COI]th‘LIthOIl and opela,tlon of

Lh_e embodlment shown therein are the.same

as those just described, with- the exception

0o

95

that for the ring 36 in Fln‘ 3 18 substituted -

the cap or cover 4:3 which may be either bolt-
ed or otherwise seeured to the chamber of the
valve. With this exception, therefore,:the

same description applies to both construc-
The cap 43 precludes. the possibility

tions.
of dust entering and interfering with the free
movements of the valve, and for-the purpose
of admitting atmosphemc pressure it may be
provided W1th one or a plurahty of air-in-
lets 44, -

. My 1mpr0ved valve, _1I: wﬂl be obqe:t ved 18
mtended to replace the air relief-valves usu-
ally employed in steam chests and c¢ylinders
of locomotive and other types of engines.- It

is well known among those conversant with

the subject that the sudden . change of tem-
perature caused by letting cold .air into the
cylinder through the usually-employed relief-
valve. causes. an unequal contraction- or

ing in a. fracture or cracking of thecylinder,
usua,lly through the saddle, and also results
in a-loosening of the bolts in the frames. In

addition to these disadvantages or objections
| there is the condensation of steam and-the

drying up of oil to be considered; which dis-
advantages and objections become most im-

portant in the locomotive type of ‘engine,
- which is subject to long fast runs downgrade

when the throttle is elosed A furbher dis-

advantage and objection to the usual-type of
. | relief-valves is the quantity of dust drawn

into the cylinders, resulting in the early cut-
tingoutof the Valves, plstons cylmders, pa,ek-
ings, and rods.

With my 1mp10ved stea,m 1ehef—valve Qs
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shrinkage of the same and many times result-
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der.

vacuum, however small, is formed the valve’
automabwally opens to: _admlt live steam to
the relief-pipe and-cylinder and again auto-
matically closes as soon as the pressurein the
relief-pipe and cylinder goes up a fraction of
apound, thereby 1eta1n1nﬂ' about atmospheric
pressure in the sfeam. rehef—plpe and cylin-
The result is that the cylinders are kept
hot, and when the throttle is again opened
there is not the condensation that now.takes
place nor the unequal contraction nor the ad-
mission of dust and air to injure the working
parts, and finally the steam assists in"labri-
cating instead of drying up the oil.

It is to. be remembered -that I prefer to

merely substantially maintain in the c¢ylin-

~ ders about atmospheric pressure, and conse-

20
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quently but little steam will be exhausted
when condensation takes place which is un-
objectionable.

- .-Having . described my mventmn what 1
| clalm 18— |
1. The c0mb1nat10n with a bmlel a valve

'-éonnected therewith and adapted to receive

steam therefrom, and a steam relief-pipe lead-
ing therefrom and:to a steam-cylinder, ot
means for opening -the valve automatically
by atmospheric pressure .at .one side of the
valve and admitting steam thereto and to the

relief- pipe from the boiler when a partial
vacuum is-formed in said relief-pipe, and

means.for directing said steam to the opposite

35
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side.of said valve for closing the same after:.:

such admission of steam.
2. The. combination of 2 boﬂex, a 1ehef—

valve connected therewith, a steam relief-pipe
connected to the valve and-leading to a steam-
- c¢ylinder, means for opening the
by atmospheric pressure so as to admit steam.
from the boiler to the valve-and.relief-pipe

upon the formation of a partial vacuum, and

for.closing the same by steam-pressure after
a destruction of said vacuum, said exhausg-

steam pressure acting upon the opposite side
of the valve to that.acted upon by said steam.
- 3. The combination -with a boiler, a valve

' .connected therewith and adapted to receive

: -
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steam. therefrom, :and a relief-pipe leading
from the valve to a steam-cylinder, of means

for .opening the valve automatically by at-

mospheric pressure by air admitted -in rear.

of the valve, and for closing the same auto-

matically - thereafter by steam admttted in
front. of said valve. . -

. 4. The combination with a boﬂer a va,ls.?'e--i
caselocated in the wall and ex_tendmw at each.
side thereof and provided within the. boiler:
with a.steam-inlet port, and a relief-pipe con-
nected with the casing back of the port, of-a
reeiprocating valve mounted to slide in the:
case and adapted. to close said port, means
for automatically opening the valve to admit
steam from the boiler to the pipe when a par-

sald valve

4

. a
-
" "

soon as the throtfle.is closed and a pmtml 1 automatically closing the valve against its
.sea,t subsequent to such opening.

5. The combination with a boiler, a valve-
_case provided with a steam- inlet port In com-
munieation with the boiler, and at its front or
| outer end terminating in an enlarged cham-
ber, and at its rear inner end connected with

a. rehef-—plpe leading to a steam-cylinder, of
a valve terminating in a piston fitting sald

chamber and havmﬂ' a stem fitting . the case

and adapted to open and close the steam-inlet
port, and means for admitting atmospheric
pressure to one side of the plston to move
the same in a direction to uncover the port
when a partial vacuum is formed in the relief-
pipe, and means for conducting steam to the
opposite side of the piston to effect a closing

of the said port after the destruetmn of sald
vaeuum.

. 6. The combmatlon with a boiler and a cyl-
mder relief-pipe, of a valve-case located in the
wall of the boiler and extending to each side
of the same and connected at 1ts inner end to

said pipe, said casing being provided within

the boiler with a steam-mlet port, and at its
opposite or outer end provided with an en-
larged closed chamber in communication with
the outer atmosphere, a hollow valve mount-

ed to slide in the case and adapted to close

the said port thereof, and provided with a pis-
ton fitting the said chambel and with an ex-
haust-port at the piston end thereof also in

communication with the chamber but at an

opposite side of the piston at which- the
chamber communicates with the atmosphere,

whereby, upon the formation of a partial vacu-

um in the relief-pipe the atmospherie pres-

sure will act against the piston to-move the
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valve from over the steam-inlet port, and sub-

sequently the steamm exhausting in the cham-

ber will act on the opposite 81de of the plston

to close said steam-inlet port.
7. The combination with a boiler, a steam-

105

relief pipe, and a valve-case located in the wall

of the boiler and connected to said pipe, said

valve-case having the internal valve-seat 12,
steam-inlet port 7 and enlarged chamber 8
havingan air-port at the rear cude thereof; and
the cap or cover for said chamber, of the tubi-
lar open-end valve 13 adapted to close against

haust 16.
3. The combmauon mth a bmler and a re-
lief - pipe leading to a steam-=-cylinder, of a

valve-case 1ocated in the wall of the bmlel and
provided within the same with a steam-inlet

and seat and at its outer end terminating in

an enlarged chamber provided with an air-

port, a Valve located in the case and adapted

for reciprocation, said valve acting to.close
the port and adapted to bear against the seat
.of the case and atits front end carrying a pis-

ton:fitting the said chamber of the case, and

65 tial vacuum is formed in the latter, and f01 | a spring mtelposed between the front wall of

110

I1§5

said seat and cover said steam-port, and hav-
ing the. piston prowded with the steam-ex-
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the case and the face of the piston, whereby | thereof and terminating within the chamber
any inaccuracy in the fitting of the rear end | in a piston provided with superficial ribs 18, -
of the valve against the seat is provided for | and means for automatically opening and
and the valve cannot be accidentally opened. | closing the valve by fluid-pressure.

5 9. The combination with a boiler, a relief- In testimony whereof 1 atffix my signature 15
pipe, and a valve-case terminating in an en- | in presence of two witnesses.
larged chamber, said case being in communi- - WILLIAM J. GOYNE.
cation with the boiler, of a valve mounted for | Witnesses: :
reciprocation in the case and adapted to close | - MIiLLARD F. COX,
1o the seat of the said case and the inlet-port | C. J. MELLIN.
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