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To all whom Tt may concern:

Be it known that I, ELMER C. DICEY, a 01t1—
zen of the United States residing at (Jhleaﬂo
in the county of Cook and Sta‘ne of Ilhnms,

have invented certaln new and useful Im- |

provementsin Steam-Engine Valves, of which
the following is a full, clear, and exact de-
scription, such as will enable those skilled in

the art to which it appertains to make and
use the same, reference being had to the ac-

- companying dlamnws Whleh form a part of
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this specification.

This invention relates to improvements in
steam-engines, especially to that class which
are adapted to be run with a high pressure
of steam.

It more particularly relates to the valves
and regulators which control and. regulate

the induction and eduction ports leading to

and from the cylinder; and it has for its ob-
ject, primarily, the provision’of such a valve

~and regulator which will not be affected in

their respectwe operations by the eempa,re-
tively high pressure of steam.

It consmte of a cylindrical valve which is
continuously rotated in one direction to sup-
ply steam to the cylinder at the proper inter-
vals and also of a cylindrical regulator which
will govern the amount of steam supplied to
the eylmder, so that a steady and even move-
ment of the piston can be obtained. |

It also consists of a. mechanism whereby
the operation of the regulator can be con-
trolled, so that it will operate with more or
less sensitiveness, as may be desired, and of
mechanism whereby the valves proper can
be continuously rotated in opposite directions
and also whereby the regulator can be partly
rotated to lessen or increase the supply of
steam, as the work of the engine may require.

The invention further conms‘rs in thé novel
construction, combination, and arrangement

~ of parts, such as will be hereinafter morefully
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deserlbed ,pointed outintheappended claims,
and illustrated in the eceompanylnw draw-
ings.

In the aeeompdnymw drawmﬂ's in which
similar letters of reference deswnate COrTe-
sponding parts, Figure 1 18 & sufie elevation
of an engine embodymfr the invention. FKig.
218 a plan view of the same. Tig. 3 is a
transverse vertical section through the cylin-

| proper intervals.

e -

| der, steam;chests, and the valves eentrolling

the indugtion and eduction ports. Fig. 4 is
a lonﬂ'ltudma,l VertICal section throuo'h the
same.

ignates the engine-frame, in one end 0]‘:‘ which
is journaled the main driving-sha,ft B. In
the opposite end is mounted the c¢ylinder C.
A cross-head D moves in suitable guides car-
ried by the frame and is connected on one
‘side with the piston ¢ by the rod ¢’ and on
the other side with the crank-arm & of the
main shaft by the rod 0'. Theseseveral parts
may be of any construction suitable in the
premlsee

Roferring to the drawings by letter, A des-
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Above and below the cylinder C &re mount-

ed the steam-chests E and F, respectively.
One of these chests H is connected with a
steam-generator by the pipe ¢ and connects
with the opposite ends of the cylinder C by
means of the ports e’ e?, respectively. These

ports .are controlled by valves which allow -

the passage of steam into the cylinder at the

with regulators which automatically operate

They are also provided

75

to govern the supply of steam passing throuﬂ‘h |

the same.
In the steam-chests bearings e®e’are f01 med,

| in each of which two eyhnders et €5 one in--
side of the other, are journaled. The bear-
ings are S0 formed and situated relatively to
the ports that the openings of the latter will
‘be covered by the cylinders journaled in the

said bearings. These cylinders ¢ and e’ form

‘the regulator and valve governing and con-
trolling each port,and as the construction of
the mechanism connected with both indue-

tion-ports is the same only one will be de-

seribed in detail.
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By referrmﬂ' to Fig. 3 it will be seen that

the port ¢ hes eonmdereble width, being
| wider at its outer end than the diameter of
the cylinder and tapers toward the latter.
"The outer opening of the port abuts the outer

periphery of the cylinder ¢*. The latter is

| Tonger than the opening of the port and has

formed in its side a longitudinal opening e,
which normally I'e‘DIStGI'S with the opening of
the port.. By moving the eylinder to vary

The cylinder ¢*is hollow and it opens
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‘theregistering of the £Wo openingstheamount
a | of Stea,m entermg the cylinder can be regu-
| lated.
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at both ends into the steam-chest.
to one end of the said cylinder are arms €7 ¢,
which are connected to a shaft €8, which is
journaled in a suitable bearing for med in the
side of the steam-chest. This shaft extends
to the exterior of the steam-chest and has
mounted on its projecting end the segmental
lever S. The free end of this lever is pro-
vided with gear-teeth, with which the rack s
meshes. This rack is connected at its upper
end with a centrifugal governor adapted to
raise or lower the rack as the speed of the
engine varies. In the present instance the
governor consists of the weights S’ S/, con-
nected by the hinged arms s*s* with the shaft
s®.  'The upper end of the rack s is connected
with the arms s* s* by the links s* st The
shaft s° is driven by the sprocket-chain H by
means of the shaft s°, passing through the
steam-chest, which has a sprocket-wheel s¢
engaging with the said chain and miter-gears
s's?, connecting it with the shaft s8.

The normal pos:mon of the regulator is as
1t 1s shown in Fig. 4—that is, with its open-

ing ¢’ registering with the port——which allows
If the speed of the |

a full passage of steam.
engine should become too accelerated,. the
wewhts S’ 8" would raise the rack s, and con-
%equently rotate the regulator e throu agh the
intermediate connections and theleby close
the port, more orless, and regulate the amount
of steam passing into the cylinder C. The
movement of the regulator is limited. This
1s secured by cutting away a portion of the
cylinder forming the. regulator and replacing
it by the portion 69 fixed to the bearing.
sensitiveness with which the governor will

~act 18’ regulated by the arm s8 attached to
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the pivoted end of the sewmental lever S, on
which is mounted an ad,]ustable W’elght s,

By moving the latter the governing mechan- |

iIsm can be more or less balaneed and conse-
quently the quickness with which the same
will act determined.

Inside of the cylinder or regulator 6415 jour-
naled a second cylinder e°. Thls latter forms

the valve proper which controls the indue- |

tion-port. This eylinder also opens at its
ends into the steam-chest and ha,s formed in
its side a longitudinal opening vy, through
which live steam passes into the port and cyl-
inder C. The cylinder €° is provided with a

mechanism for rotating the same at the rate

of one complete rotation for each full stroke
of the piston—thatis, forward and back. The
dimensions of the opening y in the cylinder ¢
are such that the said opening will be in reg-
ister with the port during one-half the move-
ment of the piston away from the said port,
so that the piston will be propelled for one-
half of its passage in one direction by the di-
rect pressure of the steam and the remainder
of the distance by the expansion of the steam
which has passed into the eylinder C.

The valve e has attached to an end, oppo-
site to the end of the 1efru]a,t01 prowded with
the arms ¢’ €7, with arms v’ v/,

Attached | tached to the end of the shaft v

The |
" meshes with the live-steam valves and the

exhaust-valves.

' front

which are at- |

594,730

This shaft
1s Journaled in the side of the steam-chest and
extends beyond the said bearing to the exte-
rior of the chest. On the projecting end of
the shaft is mounted the sprocket-wheel 3,
with which the sprocket-chain H engages and
thereby rotates the said valve.

In the lower steam-chest F is mounted the
mechanism controlling the exhaust-ports 1.
In the said chest bearings f* f* are formed,
one for each port and in the path of the same.
A eylinder f3is journaled in each bearing and
forms a valve. This cylinder is elosed at
both ends and has projecting from the same
the shafts f* 4, which are journaled in bear-
ings formed in the sides of the steam-chest.
One of the journals projects beyond its bear-
ing and has mounted on the extended end the
sprocket-wheel f°, which meshes with the
sprocket-chain H. The latter rotates the cyl-
inder or valve once for each full stroke of the
piston. The e¢ylindrical valve is provided
with a longitudinal opening f°, which is of
the same length as the width of its respective
port, and its other dimension is substantially
half the periphery of the valve. The bear-
ing %, which forms a partition between the
valve and the chamber connecting with the
exhaust-pipe, is also cut away &nd is of such
dimensions that the opening in the valve will
register with the same and the exhaust-port
during the return stroke of the piston.

The several valves and their adjuncts are
driven by the sprocket-chain H. This chain
is driven by the sprocket-wheel 2, mounted
on the main driving-shaft B. Itsuccessively

It also engages with the
sprocket-wheel s, which drives the governor.
In passing from the sprocket-wheel of one of
the live-steam valves to the other, and also
from one of the sprockets of one of the educ-
tion-valves to that of the other, 1t passes be-
tween them, so as to drive them in opposite
directions, the relative arrangement of the
valves being such that they will work oppo-
sitely.

The operation of the device is as follows:
Steam is admitted from a suitable generator
into the steam-chest E. Assuming the piston

“to be at the rear end of the e¢ylinder, as shown

in Fig. 4, the rear port e will be open and the
port e* will be closed. The front ex-
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haust-port ' will be open and the rear one f

will be closed. The steam will pass into the
end of the cylindrical valve, through the

~opening in the side of the same, into the port
¢ and the cylinder C and thereby force the
- piston forward. All this time the valve e°is
- being rotated.

While the piston is moving

| substa,ntmlly one-half the distance of its for—-
ward stroke the opening in the valve ¢° will
register with the port, and consequently the
- piston will be moved by the direct pressure of
the steam. When it has passed one-half the
- distance, the rotation of the valve will close .
the port and the piston will be propelled the
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remainder of its forward stroke by the expan-
sion of the steam. During the forward move-
ment of the piston the steam contained in the
cylinder in front of the piston can escape
through the exhaust-port ' into the chamber
connected 'with the exhaust-pipe. The ex-
haust-port is open during the forward move-
ment of the piston. The return stroke of the
piston is made through the movements of the
oppositely-acting Valves at the opposite end

of the cylinder.

The construction hereinbefore described is

my preferred embodiment of the Invention.

Itis obvious, however, that it can be departed
from to a considerable extent without depart-
ing from the spirit of the invention. |

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1S— |

1. In a steam-engine, the combination of a
cylinder, a piston mounted in said cylinder,

a steam-chest connected with said cylinder
by an induction-port, a regulator consisting

of a cylindrical shell journaled in said steam-
chest and havingan opening in its side adapt-
ed to register with said induction-port, means

for.operating said regulator, a valve consist-
ing of a cylindrical shell journaled in said

regulator and opening at an end into sald
steam-chest and having an opening in its'side
adapted to register with said opening in the
side of the regulator, a steam-chest connected

withsaid eylinder byan eduction-port, a valve

consisting of a shell journaled in said latter

steam-chest and having an opening adapted

to register with said eduction-port, and means

for rotating said valves at the s&me rate of

speed.

2. In a steam-engine, the combination of a
cylinder, a piston mounted in said cylinder,
a steam-chest connected with said cylinder
by an induection-port, a regulator consisting

of a cylindrical shell journaled in said steam-

chest and having an opening in its side adapt-
ed to register with said induetion-port, a gov-
ernor, devices operated by said governor for
auntomatically adjusting said regulator, a
valve consisting of a cylindrical shell jour-

naled in said regulator and opening at anend
into sald steam-chest and having an opening

in its side adapted to register with said open-
ing in the side of the regulator, a steam-chest
connected with said-eylinder by an eduction-
port, a valve consisting of a shell journaled in
sald latter steam-chest and having an open-
ing adapted to register with said eduction-
port, and sprocket wheel and chain mechan-

~ism for rotating said valves controlling the

6o

induetion-port and the said valves controlling
the eduction- port in oppOSIte dueetlons re-
spectively.

3. In a steam-engine, the eombmatlon of a
cylinder, a piston mounted in said cylinder,
a steam-chest connected with said cylinder

by an induction-port, a regulator consisting

of a cylindrical shell journaled in said steamn-
chest and having an opening in its side adapt-

" i,

|
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| ed to register with said induction-port, means
for operating said regulator, a valve consist-

ing of a cylindrical shell journaled in said
regulator opening at an end into said steam-
chest and having an opening in its side ex-
tending around substantially one-fourth of

its p_eriph ery adapted to register with the said

opening in the side of said regulator, a steam-

chest connected by an eduetlon port with said

cylinder, a valve consisting of a shell jour-
naled in said latter steam- chest and having
an opening extending around Substantially
one-half its periphery adapted to register with
said eduction-port, and means for rotatmﬂ the
valves at the same rate of speed.

4. In a steam-engine, the combination of a
cylinder, a piston mounted in said cylinder,
a steam-chest connected with said cylinder

by an induction-port, a regulator consisting

of a cylindrical shell jour naled in said Steam-
chest and having an opening in i1ts side adapt-
ed to register with said induetion-port, a gov-
ernor, devices operated by said governor for

automatically adjusting said regulator, a

valve consisting of a cylindrical shell jour-
naled in said regulator opening at an end into

its side extending around substantially one-
fourth of its periphery adapted to register
with the opening in the side of said regulator,

a steam-chest connected by an eduction-port

with said cylinder, a valve consisting of ashell

journaled in said latter steam-chest and hav-
ing an opening extending around substan-

tially one-half its periphery adapted to regis-
ter with said eduction-port, and sprocket

‘wheel and chain mechanism for rotating said
1'valves in opposite directions.
5. In a steam-engine, the combination of a

cylinder, a piston mounted in said eylinder,
a steam-chest connected by a port with said
cylinder, a regulator controllingsaid port con-
sisting of a
end into said steam-chest and having an open-
ing in its side adapted to register with said
port, a governor, a lever connected with said
reﬂ*ulator to operate thesame, and mechanism
eonnecbmﬂ' sald governor with said lever.

cylindrical shell opening at an
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said steam-chest and having an opening in
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6. In a steam -engine, the combination of a

cylinder, a piston mounted in said cylinder,

a steam- ehest connected with said cylinder
by aport, a regulator controlling said port con-
sisting of a.cylindrical shell opening at an
end into said steam-chest and having an open-
ing in its side adapted to register with said

port, a rack, a governor connected with said

rack to move thelatter, and a segmental lever

connected with said 1eﬂulat0r and engaging

with said rack.
- 7. In a steam-engine, the eombmatwn of a
cylinder, a piston mounted in said eylinder,

a steam-chest connected with said cylinder

by aport, a regulator controlling said portcon-
sisting of a eyhndrlcal shell opening at an
end into sald steam-chest and havingan open-

Iing 1n ifs side adapted to register with said

port, a rack, a governor connected with said

-I20
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rack, a segmental lever connected with said

regulator and engaging with said rack, and
adjustable counterpoises mounted on said
lever. -

8. In a steam-engine, the combination of a
cylinder, a piston mounted in said cylinder,
a plurality of rotary valves controlling the
admission of steam to sald eylinder, sprocket
wheel and chain mechanism for rotating said

10 valves in opposite direction, cut-off for regu-

lating the amount of steam admitted through
said valves, a governor, and devices operated
by said governor for antomatically adjusting
sald cut-oit |

In testiniony whereof I affix my signature 15

in the presence of two witnesses. '
| E. C. DICEY.
Witnesses:
BRUCE 5. ELLIOTT,
GRANT BURROUGHS.
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