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To all whom it may concern:
Be it known that I, SYLVESTER P. GREY &

citizen of the Umted States, residing at Fort

Wayne, in the countyof Alien, in the State of

5 Indiana, have invented certam new and use-

ful Improvements in Automatic Cylinder-

Cocks;and Idohereby declarethat the follow-
ingisa full, clear, and exact deseription of the
invention, whlch W111 enable others skilled in |
1o the art to which it appertains tomakeand use

the same, reference being had to the accom-
panying drawings, whmh form pa,rt of thls
specification.

My invention relates to 1mp10vements in

15 automatic eylinder-cocks for steam-engines.

The object of my presentinvention is to pro-
videan improved automatic cylinder-cock for
steam-enginesadapted to permit the water of
condensation to freely escape at each stroke

20 of the piston without any waste of steam in

effecting the drainage of the cylinder.
My mventlon con51sts of a two-part casing

- or barrel unifed at its inner ends by a serew-.
- threaded connection and provided upon 1its
25 opposite ends with a detachable valve-cham-

ber containing a ball-valve adapted to be
seated by the normal steam-pressure upon a

spring-pressed auxiliary relief -valve which |
~ resists the boiler-pressure, but yields to the
30 excessive pressure of the waterin.the cylinder.

The novel feature of my improvement re-

sides in the relative arrangement and co6p-
eration of the main and auxlhal vy valves for

~ securing a perfect ‘wtomatw drainage of the

” 35 cylinder.

Inthe aecompanymw dra.wmn*s similar ref-
‘erence-numerals indicate like parts thr ouwh-

~out the several views, in which— -
-+ Figure 11is a longitudinal central sectlon.'
40 showmﬂ' the relatwe arrangement of the op-
© . erative parts with one of the ball-valves and

| Fig. 21is
“an end view of the auxiliary valve Wlth the
R - Fig. 3 is a plan.
48 view of the nut by which the tensmn of the
- coil-spring supporting the aumhary valve is.

a portion of the plunger in section.
- plunger mounted therein.
ewulated showing the outlet-openings there-

Fig. 4 18 an end view of the plunger. Fig.
~5is a snmla,r view of amodified form of plun-

- Ifig. 61sa perspeetwe end view of that
form of pluntrer shown in Fig. 4. TFig.7is a
Slmllal Vlew of tha,t form of plunﬂ'm ShOWIl in

| Fig. 5.
of the valve-casing, showing the studs or lugs’

Flg S is apl&n view of the inner end

for limiting its movement When placing it in
position on the barrel. Fig. 9 is a modified

form of myinvention in Whlch the barrel-sec-

tions are placed in parallel arrangement and

united by an integral tubular conneetmn the

auxiliary valves bell'lﬂ" in right-angular relas-
tion with the plunger. = Fig. 10 18 & plan view
of the relief-valve, _;:'showmw the valve-seat
thereon.
ing-nut for regulating the tension of the coil-
springs which supports the auxiliary valves.
- Referring now particularly to Fig. 1, the
cylindrical casing or barrel containing the

|auxiliary valves consists of two parts 1 and
2, which arve united at their adjacent ends by

a screw-threaded connection or other proper
manner. Kach of said parts 1 and 2 has its
outer end externally screw-threaded to re-

Fig. 111is a plan view of the adjust-
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ceive an internally-screw-threaded valve-

casing 3 and is also provided with an inturned
annulm flange 4, adapted to form a seat for

the aumhmy V.—,lee 5, hereinafter described,

and also adapted to limit the adjustment of

the said valve-casing by contact with the
studs or lugs 6, as shown The said valve-
casing 3 1s also pr ovided with an inlet steam-

opening 8 and an externally-screw-threaded
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boss 7, which may be connected to the drain-
cock at the ends of the cylinder (not shown)

by means of a suitable elbow-pipe and any

proper coupling—as, for example the pipe-

joint 9 and the coupling-nut 10. Adjacent

to the inner face of said flange 4 is arranged

‘the said auxiliary valve 5, Flo‘ 2, havmg pe-
ripheral lugs 11, by means of whmh the said
valve snun*ly ﬁts within the said barrel and

yet leaves a series of peripheral outlet-open-

ings 12, which freely admits the water when

90

the Valve 5 is forced from its seat against the : o

tension of the coil-spring 13, upon Wthh the
‘said valve is supported in position.
said valve 5 also has a central opening 14 to =
admit and snugly contain the corresponding
end of the plunger 15 of any desired contour,
'_and also has its upper face provided with an-" .

ann ular concave seat 27 about the said open-

ing 14, adapted to receive the ball-valve 16,
“of 1 1ubbel metal or other suitable matemal
‘The said plunger 15 may be constructed in an

.-mﬁmte varmty of Ways but plefelablv has- |
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a series of radial wings 17, as shown in Figs.
4 and 5, and has both ends made slightly con-
cave, as shown in Figs. 6 and 7, to holdingly
receive the said ball-valve 16 in forcing it
from its seat on the said auxiliary valve 5.

The inner ends of the barrel portions 1 and

- 2 are 1nternally screw-threaded and are each

10

~adapted to freely admit the water to the cen-.
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14 of the valve 5 between the wings of the | ed to be
plunger, Fig. 2, and thence to the discharge- |
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provided with an externally-threaded nut 18,
having a central opening 19 to loosely con-
tain the said plunger 15 and having a series
of small circular openings 20, Figs. 1 and 3,

tral portion of the barrel, from whence it is

discharged by gravity through the outlet 21

therein. DBetween the said nuts 18 and the
sald valves 5 are arranged the said respective

coil-springs 13 of proper tension, which are

coiled about the said plunger without toueh-
ing the same and firmly support the said
valves 5 upon their seats, respectively.
A modified form of my invention is shown
in Fig. 9, in which the spring-pressed auxil-
1ary valves are arranged at right angles to the
plunger instead of in alinement therewith,
though their operation and coéperation is the

same as in the form shown in Fig. 1. In the

said modified form the barrel-sections 1 and 2
are made identical in form and are placed in
parallel arrangement and rigidly united by
a horizontal tubular connecting-piece 22, in
which the plunger 5 is snugly fitted. This

plunger 1s preferably eylindrical and has its

opposite concave ends extended into the
valve-chamber 23 in ecotperative relation with
the said ball - valve 16.
have a lateral opening 24 in alinement with

the opening in which the said plunger is
- mounted to

permit the boring out thereof
when the said connecting-piece 22 is cast in-
tegral with the said barrel-sections. These
openings 24 are closed by a proper screw-

plug 25. In this modified form the water- |

discharge opening 21 isarranged in the screw-
plug 26, which closes the lower end of the
sald barrel-sections. This modified form is
preferable when it is desirable to arrange the

overflow directly beneath the ends of the cyl-

inder, S :
The operation of my improvement thus de-

scribed is obvious and, briefly stated, is as
follows: When the steam is admitted to the

valve-chamber 23 from one end of the piston-
cylinder, it will force the corresponding ball-
valve 16 to its geat, thereby forcing the other
end of the plunger 15 forward and lifticg the

other ball-valve from its seat, whereby any |

water in the corresponding end of the cylin-
der can freely pass through the said opening

opening 21. 'The operation of the ball-valve

isindefinitely repeated, whereby a free drain-

age of each end of the piston-cylinder is.al-
ternately afforded. Shouldtheecylinderfrom

any cause become overcharged with water, the |
excessive pressure of the water at each stroke
“of the piston might injure the machinery un- |

The chambers 23
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less it had a larger eseape-opening.. For this
purpose 1 have provided the auxiliary or

emergency valves 5, which are so adjusted
by means of the nuts 18 and the springs 13
as to resist the normal pressure of the steam,
but readily yield to the additional pressure
of the water, thereby affording the additional

openings 12 for the escape of the water when

the said auxiliary valve is forced from its
seat.

My improved cylinder-cock is thus reliably
automatic 1n any emergency, is entirely in-
dependent of any interference by the engi-
neer, and does not in its operation permit
any appreciable waste of steam.

Obviously my improvement may be indefi-
nitely varied in numerous details of con-
struction without departing from the spirit
of my Invention, which consists of the de-
scribed codperative relation of the main and
auxiliary or relief valves. _

Having thus described my invention and
the manner of employing the same, what I
desire to secure by Letters Patent is—

1. A two-part valve casing or barrel pro-
vided at its opposite ends with a valve-cham-
ber having inlet and outlet openings; a ball-
valve mounted in said chamber and adapted
to normally close said outlet-opening; an op-

erating-plunger loosely mounted in said cas-

ing and adapted to open said valves as de-
seribed; auxiliary valves seated as shown on
the sald valve-chamber in codperative rela-
tion with the said ball-valves; and means for
S0 supporting the said auxiliary valves upon
their seat against the normal steam-pressure
that they will open by the increasced water-
pressure thereon. -

2. In an automatic cylinder-cock, a two-
part barrel-casing; a pair of main ball-valves
mounted In said casing and operated by the
boiler-pressure; a pair of auxiliary or emer-
gency valves in codperative relation with the
sald main valves respectively and adapted to

resist the normal steam-pressure, but adapt-

ed to be cpened by the additional fluid-pres-
sure from condensation; and means for yield-
ingly supporting the said auxiliary valves in
position. | - D

8. The combination in an automatic cylin-
der-cock of a two-part valve barrel or casing
having at its opposite ends a valve-chamber

for a ball-valve, and provided with a seat 3

for the auxiliary valves; a pairof ball-valves

operated by the steam-pressure; a pair of

spring-pressed auxiliary valves seated on said
valve-chamber in codperative relation with
the said ball-valves
operated by the emergency fluid-
pressure against the tension of said springs.
- 4. An automatic compound cylinder-cock

| having opposite relief-valves operated by the

boiler-pressure in such a relation to each

| other that the closing of one will open the
one of said valves can be

other, and only

clogsed at the same time, and provided with a
pair of spring -pressed '.Sﬂfety-valves nor-

respectively, and adapt-
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“ially closed alra,n(red in eooperatwe 1ela-
~ tion with the said rehef-valves and adapted

to be opened by additional fluid- -pressure.

ger under b01lel-p1essme as shown, and a
pair of safety-valves normally closed and in

 codperative relation with the said respective
relief-valves, and adapted to be 0pened by
- excessive

fluid-pressure.

6. The combination in-an a,utomatlc cylm-
der-cock of a two- -part valve barrel or casing
provided upon its opposite ends with main- |
valve chambers having inlet and outlet open-
ings; ball—valves_mounted in said chambers |

-
"

actuating - plunger under boiler - pressure;

| auxiliary valves mounted in said barrel in
- 5. An automatic eylinder-cock having a
pair of oppositely-arranged relief-valves al-
ternately opened by a single coacting plun-

codperative relation with said main valves
and adapted to be actuated only by the ad-

‘ditional water-pressure; and means for nor-

mally supporting the said auxiliary valves in

‘position against the boller-pressure. o
Signed b}’ me at Fort Wayne, county of 25

' and adapted to be altel nately opelated byan

20

Allen State of Indiana, this 6th day of Feb-

'rua.ly, A. D. 1901,

SYLVESTLR P. GREY

Wﬁtnesses |
ADELAIDE KEARNS
AUGUSTA VIBERG.
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