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(No model.)

1o all whom 1t may concern:

Be it known that I, GEorGE H. CoRLISS, a
citizen of the United States, and a resident of
the city and county of Providence, in the State
of Rhode Island, haveinvented a new and use-
ful Improvement in Cylinder Relief-Valves,
of which the following is a specification.

My invention resides in the eoustruction

and arrangement of the relief-valves, the dis-
charge-pipes, and an elliptical spri ng centrally
supported, so as to act as an equalizer of the
pressure exerted upon said valves, and in the
mechanisim for applying and adjusting the
pressare apon the valves.

The purpose of my invention is to afford a
convenient and reliable means for the auto-
matle retief'of the eylinders from undue press-
ure from water which may accamulate therein
as the result of condensation or from other
sources, with special provision for regulating
and equalizing the pressure controlling the
movement of the relief-valves. I fit, by a
steami-tight joint, to the outside of each ex-
haust-valve box of a steam-cylinder a bonnet,
within which I seat a valve opening outward.
Upon each bonnet I secure by bolts, to form
a steam-tight joint, a discharge-pipe, which
in that portion adjacent to the exhaust-valve
box is provided with a sleeve through which
operates the relief-valve stem, and at the end
farthest removed from the exhanst-valve box
1s provided with a steam-tight swivel-jointed
branch pipe or elbow. At one side of the
cylinder I suspend from a bracket - support
bolted to the cylinder a clasp carrying a gear
and pinion and an elliptical or extended
spring, which controls the movement of the
relief-valves. Thisspring I make the required
length to reach from one exhaust-valve box to
the other on the same side of the eylinder and
thickest in its middle section with a gradual
taper therefrom to each end. At each ex-
trewity the spring engages a shoe, which in
tarn presses against the end of the valve-stem
to hold the valve upon its seat.

In the accompanying drawings, Ficare 1 is
a top plan of my invention, part being shown
in section. Fig. 2 is an elevation of same.
Fig. 3 is an end view of the steam-cylinder
and a section through line z » of Fig. 2. TFig.

L

| 41is a transverse section (on line ¥ y of Fig. 2)

showing the spring-support and pressure-ad-
justing mechanism. Iig. b is a vertical see-
tion (onthe line z 2z of Fig. 2) showing detail
of swivel-joint.

similar letters of referenece indieate like
parts throughout the drawings. |

M represents the steam-cylinder; M M/, the
exhaust-valve boxes, and M? M?* the bonnets se-
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curely bolted upon the outside of the exhaust- 6o

valve boxes to form a steam-tight joint. M?is

the discharge-pipe, which is bolted upon the °

bonnet by bolts m m passing through it, and
tapped into the bonnet and hand-nuts m’, as

shownin IPig.3. This discharge-pipe M*is pro- 65

vided with a sleeve, m’, which serves as a eom-
blete guide forthestem K of therelief-valve L,
which 18 seated in the bonnet. At that part
of the discharge-pipe M?® farthest removed from

the exhaust-valve box M, T attach an elbow %o

or branch pipe, M* by means of a stud-bolt,
N,and band-nuts N’, and thereby form a steam-
tight swivel-joint.

Upon a hub extending outwardly from the

face of the cylinder side flange, M*, I bolt the 75

upper end of a supporting-bracket, P, the
lower end being supported by two horizontal
rods, 3 QQ, serewed into the eyvlinder, as shown
in I'igs. 1Tand 4. Thelower end of the bracket
P forms a nut, P’, having ears on either side
which receive and are made secure to the
rods Q Q. Adjustment of the lower end of the
bracket I? is obtained by nuts and c¢heck-nuts
working on the threaded ends of the rods Q Q.

80

The nut I’ is tapped to receive a screw, S, 8

which carries the spring-supporting clasp G,
and the operating-gear 3%, and pinionT. The
gear Is fastened upon the screw by a set-screw,
s, and is operated to turn the serew S to move
the clasp G by a crank-handle,T",and the pin-
lon T having its bearing in the lower part of
the clasp G. Theclasp G isbored toreceivethe
screw S and counterbored to form a seat for
the head ' of said serew, which is placed in
position by passing it through the opening g’
made for that purpose in the front face of the
clasp G. An openiug, g, extending through
sald clasp from side to side at right angles to
the vertical axial plane of the screw S, receives
a spring, H, which T make of elliptical form
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-~ end for the purpose of properly distributing
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clasp G holds the spring firmly 1n place.

the strain throughout its entire length. 'This

spring may be formed of one or more leaves.

Hach end of this spring H loosely engages a |

shoe, H’, which rests against the end of the
valve-stem I, both the shoe and the valve-
stem being f{urnished with hardened - steel
bearing-surfaces. The spring H, having the
proper ‘“set,”’ is passed endwise through the
opening g until it is centrally supported by the
clasp G. A set-serew, h, in the edge of the
1o
this, which I term the ‘‘normal position’’ of
the spring H, it exerts no pressure upon the
valve-stems. In order to bring the pressure
of the spring to bear upon the valve stems, or

- to 1Increase its pressure to hold the valves to
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their seats resistingly to the pressure within

the cylinder, the clasp G is carried in toward

the cylinder, and the erown of the spring H
thereby depressed by turping the screw B in
the threaded nut P’ by means. of the crank-
handle T operating the pinion T and gear $°.
A reverse movement of the crank-handle T
will withdraw the screw S, and, carrying the

- c¢lasp G outward, will relieve the pressure of

| 20

the spring upon the valve stems. The dotted
lines in Fig. 1 show the normal position of the
Spring and adJ acent cononected parts. The full
or soiid lines in IFig. 1 show the position of the

~same parts after the spring has been depressed,

35
40
45
. .5(:
35

6o

65

as.described, to apply pressare to the valve-
stems. The spring, combined with the clasp
and the operating mechanism deseribed, 18
adapted and intended to apply to the valve-

stems a pressure slightly in excess of the maxi--

mum legitimate-workingsteam-pressurein the
cylinder acting against the 1nner faces of the
valves. It 1s obvious, therefore, that so long
as the pressure upon the valve-faces does not
exceed that exerted by the springs upon the
valve-stems, the valves will remainseated with
a steam-tight fit; but if from excess of steam-
pressure or accuniulation of water within the
cylinder:from any cause the pressure against
theinner facesof the valvesexceeds thespring-
pressure upon the valve-stems the valves will
be thrown open and allow the cylinder to be
relieved, after which the spring closes the

| Va.lves.

It is obvious thab the spring I, being cen-
trally poised and engaging the leve 5temS
at each exhaust-valve box on the same side of
the cylinder, will eqnalize the pressure upon
the valve stems and allow each valve to open
nnder equal pressuare.

To facilitate access to the relief valves and
adjacent parts for inspection I avail myself
of the fact that the spring H is centrally piv-
oted, and swing it in its vertical plane, as in-
dlcated by the “dotted lines in Fig. 2, to clear

the valves and that portion of the cylmder

ports covered by it.

My combination of the relief-valves with

' and thicker in its middle sectio_n than at either |

l
i

I

388,2¢4

the exhaust-valve boxes avoids the necessity

for providing other passages for the relief.

1 claim as my invention and desire to se-.

cure by Letters Patent—

1. The combination, Wlth- the exhaust- valve'

bonnet M? of a relief- valve E, and means for

70

holding 1t with ylelding force sald relief-valve =
being almnﬂ*ed and adapted to open outward

from the exhausb valve bonnet against the
force of the controlling means.

2. In combination Wlbh an exhaust-valve
box, & bonnet M? valve E, and means, as a

wewhb or spring, for holdmg said valve upon

1ts seat with yielding force, said valve being
adapted to open outward from said exhausb-
valve box against the force of said controlling
nieans. | | -

3. The valve E, oper ating means H, bonnet
M?*, and dlS(‘hﬁtI‘ﬂ‘e pipe M2 combined with
each other and with the e*sthau-at valve box M’

80'_'

of a steam-engine, all arranged and adapted

to serve as and fm the purpose specified.

4. The valve E, valve stem T, bonnet M?,
and pipe M? provided with a sleeve m’, COM-
bined with eaeh other and with means H for
applying a yielding force upon sald valve-
stem to hold the valve upon its seat, all sub-
stantially as herein specified.

5. Inacylinder-relief, the combination, with
the two exhaust-valve bon nets and two rellef
valves and relief-valve stems, of a spring cen-
trally supported and adapted to exert equal
pressure upon the two valve-stems on the same
side of the eylinder, all substantldlly as herein
specified.

6. The elhptlml spring I, clasp G, shoes
H' H', valves E E, and valve stems I I E', com-
bmed with each other and with means S for
depressing said spring to apply pressure to
said valve-stems, all substantially as herein
specified.

7. The clasp G, screw S, gear §’, pinion T,
and crank T, combmed with each other, as
shown, and with a nut, P/, the whole ar mnwed
and adapted to serve as Speclﬁed

8. The bracket P, provided with a nut, P,
and ears on either side of said nut, combmed
with rods Q Q, cylinder M, and cylinder side
flange, M*, adapted to serve for a support for
the (.hSp G and spring H, as herein specl-

' fied.

9. The bonnet M? relief-valve K, means H

for holding with y 1eld1nn* force, and discharg ge-

pipe M’, combined wmh each other aud with
the stud-bolts m m and hand-nuts m' to form

| a sfeam-tight joint, all substantially as herein

specified. |

In testimony whereof I have hereunto set my
hand, at Providence,Rhode Island, this 3d day
of J%nuaw 1888, .in the presence of two sub
scribing w1t11esses

GEORGE H. CORLISS.
Witnesses:
HeNrYy MARSH, J .,

JAMES TRIBE.
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