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To all whom it may concern :

Be it known that I, WALTER R. GLUYAS,
of Columbus, in the county of Franklin and
State of Ohio, have invented a new and use-

5 ful Improvement in Balanced Slide- Valves
for Steam-Engines, of which the following is
a specification.
Figure 1 1s a’'longitudinal section of an en-
gine-cylinder and valve-chest containing my
10 lmprovements, taken on line x x in Fig. 2.
Fig. 2 is a transverse section taken through
the center of the cylinder and valve-chest.

Fig. 3 1s a transverse section taken on line y v |

i Kig. 1, the valve being closed. Fig. 4 is
15 a detall plan view of the upper valve. Fig.
5 1s a detail plan view of the lower valve. Fig.
6 1s a plan view of the hoop or ring. Figs. 7

and S show the construction of the spring and

bar. Fig. 9shows the tapering grooves in the

20 rings. Fig. 10 shows the screw in bar /7 to
adjust spring.

Similar letters of reference mdlcate corre-
sponding parts.
- My invention relates to the class of engine

25 slide-valves known as‘“balanced” valves, and is
an improvement in my patent of July 2, 1878,
No. 200,041 ; and 1t consists in the construc
tion and arrangement of the parts of the valve
and ports and passagesin the valve-chest and

30 cylinder, whereby the valve is relieved from
pressure and friction, so that httle power is
required to move it.

In the drawings, A is the engine-cylinder,
having the valve-chest I3, in which 1s placed

35 the slide-valve C. The valve-chest contains
two valve-seats, @ b, one on the cap of the
chest, the other on the body of the cylinder.
In the valve-seat «, formed on the body of the
cylinder, there are two ports, ¢, communicat-

40 1ng with the ends of the cylinder by passages
d, and in the valve-seat b, on the cap of the
chest, are two ports; ¢, directly opposite ports
¢, which communicate with passages d by pas-
sages f. (Shown in dotted lines, Fig. 2.)

45 Upon the cap of the steam-chest there is a
chamber, D, communicating with the valve-
chest bv the single port h. A steam-supply
pipe, %, delivers Steam into the open end of

- chamber D, whence it passes through port A
so Into the valve-chest. The exhaust-steam

passes directly into the steam-chest provided
with exhaust-pipe If, for conduetmg away the

- escape-steam.

The lower part of the steam -chest has a
bottom, V, which fits on the lower side of the
cylinder, and has a projection which reaches
up to the cap of the chest, of suitable dimen-
sions to contain the passages f f, which are
tapered 1n the chest-cap. The bottom V also
serves to guide the valve. .

The chest b has an opening on the uppel
side with a cover, ¢/, for convenience of aceess
to the valve. | |

The slide-valve C consists of two main por-
tions, a’.b0’, each having faces closely fitted to
their seats. The face of portion ¢’ moves on
the seat @, and the face of portion &’ moves

on the seat . In the face of each portion of

the valve there is a central rectangular open-

ing, which is of the same width as the ports
h e, and is as long as the distance from the
outblde of one of the ports e to the outside of

the port 1. In the back of each portion of

the valve there are circular openings, which
are bored out to receive a thin metallic hoop
or ring, d/, which projects equally into each
portion of the wvalve, and has a central V-
shaped circumferential fold or rib, which may
project either outward or inward. The hoop
18 held I its place by two rings, ¢/, made
of either c¢ast or wrought iron or other suit-
able material, and which are each drilled and

tapped on a vertical line to receive the ta-

pering screws ¢/, Therings are split through
the holes 1n which these serews are placed, so
that when the secrews are screwed in the rings
will be expanded so as to hold the hoop d'.
The outer surface of the rings are grooved
or roughened, as 18 also the inner surface of
the circular openings, so as to hold the hoop
or ring d’ firmly in place. These rings each
havetwo tapering grooves, 2/, on the inside, di-
rectly opposite each other, and on a line with
the valve-rod, the rings being made sufficiently
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thick at these grooves. Into the grooves in gs

the ring which 1is placed in portion a’ of the
valve the bar f*1s placed, and into the grooves
in the other ring the spring ¢ 1s placed, or the
opposite.

Through thecenters of the bar f7 and Spl ing
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jections at each end, which are

vertical movement.
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g holes are drilled, the hole through the bar /7 |

being the largest, and which is tapped to re-
ceive the set-secrew A/, a portion of which is
made to fit the holein spring ¢, through which

1t extends, and which nas a shoulder at the

lower part of this portion, so that when it is
screwed 11 the shoulder will engage with the
spring, which will be compressed, tending to
force the two parts of the valve apart.

The bar /7, spring ¢, and set-screw I/ are made
of bl]fﬁ@]@llt strength to carry the upper part
of the valve, the lower part only being con-
nected with the valve-rod.

The bar /7 and spring ¢ are of substantially
the same shape, and may be made of a bm‘ of
steel or tron, of the shape shown in Fig. 7, it
being bent at the dotted lines into the bll‘h[)b
S]_lOWll in Ifig. 8. The bar may be cast, if de-
sired. |

The bar f/ and Sprmn 17 hme tapering pro-
fitted tnto the
grooves 1 the rings ¢/, the object being to
prevent any lﬂteml or longitudinal movement
ot the upper valve with relation to the lower
one. A spring inay be substituted for bar 77,

Projections p* are made at each end of the
valve O/, and on the lower side of each a circu-
lar ring ot sheet metal, [, is placed, forming a
recess, 7', over which a diaphragm, m/, is
placed, haviug the same cfiect as a small pis-
ton. The diaphragms m/ have small eorruga-
tions just 1aside ot the rings to allow a slight
The recess communicates
with the ports ¢ by passage » and slot o’ in the
faceof the valve. 'I'he slot o/ 1s made of suffi-
cient length to communicate with the port e
only when the valve 1s in such a position that
the steamin the ports ¢ and ¢ exerts a pressure
on the faces of the two parts of the valve,
tending to force them together.

A qmall oroove, 8/, 18 made m the seat 0.
This groove 18 so placed that 1t will exhaust
the steam from the recess through passage v
and slot o/ when the valve 1s in such a posi-
tton that there 1s no appreciable pressure on
the valve-faces. ' |

At each end of the valve a/ is projection 9/,
and set-screws ¢/ pass through them verti-
cally, so as to bear against the center of the

o diaphragms m/ 1n order to keep them in their
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proper relative positions. In one of these pro-
jections a hole 1s drilled to receive the valve-
rod, and one of the serews ¢’ passes through
it, holding it firmly in place; or it may be se-
cured in the ordinary manner.

The construction of the hoop orring d’ is
shown in Ifig. 6, being made of a strip of
sheet metal bent twice around, with the ends

tapered so as to be of aniform thickness, as

shown. The fold 1s formed by well- known
means of working sheet metal. Two pieces
may be used, 1f desired, and joined togetherin
substantially the same manner.

The steam-chest projects slightly below the
cylinder at the lower side,in order to give room
for the exhaust-steam to pass off freely. Itis
evident that openings may be made at the

lower side of the steam-chest at the ends and
pipes inserted with the same result, the pipes
being connected with a main exhaust-pipe.

When this valve is applied to old engines,
where the ports and passages are already am-
ply large, the passages f f may be dispensed
with, and instead short pipes with two elbows
used, holes being drilled in the side of the cyl-
inder into the ports ¢ ¢, also in the cap of the
chest to the ports e ¢, tor the insertion of these
pipes, which are equivalent to the passages
1 /. New engines may also be more cheaply
constructed in this manner.

The two parts of the valve may be kept on
their seats by the spring 7/ and the pressure

‘of steam under the diaphragms, or the area of

the circular openingsin the back of each valve
may be made sufficiently large to overcome
the pressure on the faces of the valves. In
such case the diaphragms will be dispensed
with and the valve will still be complete,
though not so nearly balanced as when the dia-
phraﬂ'ms are used. The pressure of the spring
18 constant, and only suificient to keep the
alves to theirseats withoutreference to steam-
pressure, while the pressure exerted by the dia-
phragms varies as near as possible with the
pressure on the valve-faces due to steam in
ports ¢ ¢ from the e¢ylinder. The fold in the
hoop d’ admits of the moving of the two parts

of the valve toward or awayv from each other

as much as may be required for their adjust-
ment.

Steam enters the 5team chest through the

chamber D and port 2, and passes thrmwh the-

central part of the valve and through the ports
¢ ¢ and passages d f toone.end of the cylinder.
Steam escapes through the passages d f and
ports ¢ ¢ 1into the steam-chest at the end of the
valve, the steam-chest being provided at the
lower side with the exhaubt -pipe I, for con-
ducting away the escape-stean.

1t will be evident that the valve may be made
complete without the diaphragms, and that

the area of the circular openings may be varied

to produce any desired amount of pressure on
the backs of the valves, and that pipes may
be used instead of passanes I w1th nearly the
same results.

The valve i1s moved by an eccentric in the

usnal way, and as 1t 1s relieved from steam-
pressure, but little power is required to oper-
ate 1t. 1t also possesses sufficient elasticity
that 1t will be lifted or forced from the seats
should. there be an undue amount of press-
ure 1n the cylinder from any cause whatever.
The parts cannot bind or stick together by
the expansion of the metal or other causes,
friction and wear are to a great extent avmded

and by the peculiar Mrmwcment of ports zmd

passages a free exhaust is secured. |

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The steam-chest B, havmﬂ‘ ports ¢ and

passages f communlca,tmn Wlth passages d in

the cylinder, and the projgctiﬂg lower side
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230,769 , 3

with bottom V, and with the opening o and | ¢, and set-screw &/, for carrying the upper part rg

! cover ¢/ on the upper side, substantially as ; of the valve and keeping the parts of the valve

' herein shown and described. to their seats, substantially as described.

| 2. The combination, with rings ¢/, of the 4. The combination, with valve 0/, of the

g tapering vertical screws ¢/, the grooved outer | grooves & in seat b, and the slots o/, passages
surfaces of said rings with the grooved inner | », recesses %/, rings I, and diaphragms m/ on 2o
surfaces of the circular openings, the hoop &', | valve b, with screws ¢/ and projections p’ on

F mnade of sheet metal bent around, with the | valve &/, constructed and arranged as and for
'b.? ends tapered so as to be of unifolrml thick- | the purpose herein shown and described.
; 10 ness, and having the circuamferential told, sub- | . 1
| stantially as 1'1eltfein-sh0wn and described. WALTER RALEIGH G_LUYAS'
3. The ecombination, with rings ¢/, having Witnesses:
tapering vertical screws ¢/ and grooved sur- | O. C. BROWN,
faces, of the tapering grooves 2/, bar f/, spring | THEO. JONES.
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