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10 all whony it may conecern: |

Beitknown thatI, DAVID GILCHRIST,a citi-
zen of the United States, and a resident of
Concord, in the county of Merrimac and State
of New Hampshire, have invented a new and
Improved Valve, of which the following is a
full, clear, and exact desecription.

The invention relates to expansion steam-

engines having high and low pressure eylin-
ders,with the cranks standing at one hundred
and elghty degrees; and the object of the in-
vention is to provide a new and improved
valve designed to control the admission and
exhaust to and from the engine-cylinders and
arranged to permit of using the exhaust from
the high-pressure cylinder either solely as
the motive agent for the low-pressure eylin-
der orto supply live motive agent directly to
the low-pressure cylinder. |

The invention consists of novel features
and parts and combinations of the same, as
will be fully deseribed hereinafter and then
pointed out in the claims. - ; o

A practical embodiment of the invention
isrepresented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate COr-
responcing parts in all the views.

Figure 1 is a sectional plan view of the im-
provement on the line 11 in Fig. 3. Fig. 2

18 a sectional side elevation of the same with

the intercepting-valve in an active position.
Fig. 3 is a cross-section of the same on the
line 3 3 in Fig. 2. TFig. 4 is a sectional plan
view of the same, and Fig. 5is a cross-section
of the improvement on the line 5 5 in Fig. 2.

In the high-pressure ¢ylinder A of the en-

gine reciprocates a piston A’, and in the low-
pressure cylinder B reciprocates a piston B’
In an opposite direction to the reciprocating
movement of the piston A’, owing to the
crank-arms standing at one hundred and
eighty degrees. The ends of the cylinder A
are connected by ports ¢ and b with ports ¢
and c, respectively, in a cylindrical steam-
chest C, fitted into a bore in a saddle D in-
termediate of the cylinders A and B. The
ends of the cylindrical steam-chest C are

closed by suitable doors E, as illustrated in

the drawings. o
Lhe low-pressure cylinder B is provided
with ports e and f, connected with ports ¢

T

far

and /v in the chest C, preferably located op-
posite the ports ¢ and d. In the steam-chest
C is mounted to reciprocate a main valve
having a middle section F and end sections
B F?, all secured on a valve-stem &, con-
nected with a suitable mechanism of the
engine to give the desired reciprocating mo-
tion to the main valve in the steam-chest C.
The middle section F of the main valve is

| provided with flanges I° F% located a dis-

tance from the end sections F' 2, and the said
flanges I K" control the ports ¢ g and d 7,
respectively.

The middle portion of the steam-chest C is
divided by the valve-section ¥ into two com-
partments C’ C?, of which the compartment C'

' 1s connected with an inlet-port 2, connected

with a suitable source of steam-supply,and the
other compartment C°is connected with an
exhaust-port 7,asis plainly indicated in Fig. 3.

When the several parts are in the position
shown in Fig. 1 and the stem G is shifted to
the left, then the compartment C'is connected
with the port ¢, so that live motive agent can
pass from said compartment through the ports
¢ a into the left-hand end of the cylinder A

6o
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to push the piston A’ therein to the right in

the direction of the arrow o', and at the same
time the exhaust motive agent in front of the
piston A’ passes through the ports b d into the
compartment C’' and from the latter through
the ports 2 finto the right-hand end of the
cylinder B to push the piston B’ therein in

30

the inverse direction of the arrow a'. Asthe

port g is uncovered during this operation, it
Is evident that the exhaust motive agent in
front of the piston 3" passes through the ports
e ¢ into the exhaust-compartment C?and from
the latter through the exhaust-port j to the
open air or to a condenser. When the pis-
tons A’ and B’ near the ends of their strokes,

then the valve-stem G -is shifted to the right,

50 a8 to connect the compartment C' with the
ports ¢ and b to allow the motive agent to
pass into the right-hand end of the eylinder
A to push the piston A’ in the inverse direc-
tion of the arrow a’, and at the same time the
exhaust motive agent in the left-hand end of
the cylinder A passes through the portsaandc
into the annular compartment C'and through

e

ICC

the ports g einto the left-hand end of the eyl-

inder B to push the piston B’ therein to the
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richt in the direction of the arrow a’. While | the said channels opening into chambers L3

this is taking place the exhaust motive agent |

in the right-hand end of the cylinder I3 passes
through the ports f /» into the compartment
C? and through the exhaust-port 7 to the open
alr or.a condenser. |

When it is desired to pass live motive agent
from the compartment C' directly into both
the c¢ylinders A and B and to simultaneously
exhaust the motiveagent from said eylinders
into the compartment C?, intercepting-valves
I1 II' are made useof in the manner presently
to be described in detail. Theintercepting-
valves I 1" are mounted to simultaneously
slide toward or from each other in the main
valve, the annular flanges II* H? of said in-
tercepting-valves being disposed between the
flanges I* I'* and the end sections F’ Ii?, re-
spectively.
are hollow and are inside of the middle sec-
tion I¥, which has a central transverse parti-
tion I, as shown in the drawings. The in-
tercepting-valves H H' are secured on rods
II', fitted toslide in the end sections B F?and
connected with sleeves J J', fitted to slide in
the heads If,the valve-stem G passing through
said sleevesJ J'. The outer ends of the said
sleeves are pivotally connected with levers
J*J°% respectively connected with piston-rods
J*J,’ carrying pistons J¢ J7, mounted to recip-
rocate in a cylinder J® connected at its mid-
dle at J? with a motive-agent supply under
the control of the operator, the ends of said
cylinder being open, so that when the motive
agent has passed into the cylinder the two
pistons J° J* are moved apart in an outward
direction to cause the sleeves.J-J, to move in-
ward and shift the intercepting-valves H H'
toward each other to the position shown in
Figs. 2 and 4. |

In the middle section I of the main valve
are arrarged ports k£ &', opening into the

steam-supply compartment C', and ports k? k3,

opening into the exhaust-compartment C-2
The ports k& &' are adapted to register with
channels / /' in the intercepting-valves H H',
and the ports k* k% are adapted to register
with the ports [? 3, opening into the inside of
the intercepting-valves H H' to allow the ex-
haust motive agent to pass to chambers K X',
between the sections F' F? and the intercept-
ing-valves II H’, respectively, as is plainly
shown in FKig. 4. From the chambers K K’
lead ports n »n’ to chambers I. L/, arranged
between the flanges F° ! and the flanges H*
H3of theintercepting-valves H I, so that ex-
haust-steam from the ends of the ¢ylinder A
can pass by portsacand b d to the said chain-
bers L I and from the latter by way of ports
n 1’ to the chambers X K’ and through the

middle of the valves H II' and ports [ k* and

I} I? to the exhaust-compartment C° 'The

channels [ ', above mentioned, connect by
ports k* &%, respectively, with chambers I,
formed in the middle valve-section I and
opening at their ends into channels o 0/,
formed in the outer faces of the flanges I° I'%, |

The intercepting-valves H H'

L3, respectively, arranged between the flanges
I F* and the flanges H? H3, the said cham-
bers being adapted to register with the ports
g and h, respectively, to supply the low-pres-
sure cylinder with live steam when the valve
I, and with it the intercepting-valves, 1s re-
ciprocated. Springs P preferably bear be-
tween the levers J* J° and the supports on
which said levers are fulerumed and serve to
force the intercepting-valves back 1nto an
outermost position when the steam is cut oft
from the eylinder J°

When the intercepting-valves have been
moved inward toward each other, as illus-

70
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trated in Figs. 2 and 4, and the stem & is

moved to the left, then the live motive agent

from the compartment C’ passes through the

ports ¢ and ¢ into the left-hand end of the
cylinder A to push the piston A'in the direc-
tion of the arrow a’, the same as previously
described, and at the same time the live mo-
tive agent passes from the compartment C', by
way of the registering port &' and channel [,
to the chamber F° and from the right-hand
end of the latter, by way of the channel ¢, to
the chamber L2, and then by the ports /2 f* to
the right-hand end of the cylinder I3 to push
the piston I3’ therein in the inverse direction
of the arrow o' at the time the exhaust in
front of the piston A’ passesthrough the ports
b d into the chamber L’ and by way of the
port n’into the chamber K', then through the
intercepting-valve H' to the ports [° /i* to the
compartment C?, and through the port j to the
outside air. The exhaust in front of the pis-
ton B’ passes, by way of the ports e ¢, directly
into the compartment C*,andlikewise through
the port 7 to the outer air. When the pistons
A’ and I3’ near the ends of their strokes, the
main and intercepting valves are simultane-
ously reversed, as it is understood that the
intercepting-valves move with themain valve
when the valve-stem G is shifted, and the mo-
tive agent passes from the chamber C' intothe
right-hand end of the c¢ylinder A at the same
time the live motive agent passes into the
left-hand end of the cylinder B to push the
pistons A’ B’ in opposite directions back to
their former positions. (Shown in Fig. 4.)
The exhaust motive agent passes from the
said eylinders into the compartment C*—that
is, the motive agent from the cylinder A
passes, by way of the ports « ¢, into the cham-
ber L, through the port n into the chamber
K, and from the latter, through.the inter-
cepting-valve H and the registering ports [ k7,
into the chamber C% The exhaust motive
agent in front of the piston B’ passes through

the ports f I directly into the chamber C* to

be exhausted by way of the port 5.

In the flanges H* H? adjacent to the cylin-
der A are arranged ports p to assist in pass-
ing the exhaust to the chambers K K' for the
purpose previously explained, said ports p
being additional to the ports n n'.

"From the foregoing it is evident that the
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intercepting-valves can be thrown into or | pressure cylinders and a main valve recipro-

out of action at the will of the operator, so
that the motive agent simultaneously passes
into the cylinders A and B at opposite ends
thereof, or the main valve is used without
the intercepting-valves being in active posi-
tion for carrying the exhaust motive agent of
the high-pressure cylinder for expansion pur-
poses into the low-pressure cylinder B and
for finally passing the exhaust motive agent
from thelow-pressure eylindertothe exhaust-
chamber C* and the port 7.

Having thus fully described my invention,

I elaim asnew and desire to secure by Letters
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1. A valve for expansion-engines, compris-
ing a steam-chest connected with the ports of
both the high and low pressure cylinders,
a main valve reciprocating in said steam-
chest, and arranged to control the admission
of the motive agent to the high-pressure cyl-
inder, and an intercepting-valve under the
control of the operator and operating in uni-
son with sald main valve, to control the ex-
haust of both the high-pressure and the low-
pressure cylinders, and to control the admis-
sion of the live motive agent to the low-pres-
sure cylinder, the said intercepting-valve be-

Ing adjustable on the main valve, as set forth. |

2. Avalve for expansion-engines, compris-
ing a steam-chest connected with the ports of
both the high and low pressure cylinders, a
main valve reciprocating in said steam-chest,

and arranged to control the admission of the

motive agent to the high-pressure cylinder,
an 1ntercepting-valve under the control of
the operator and operating in unison with
sald main valve, to control the exhaust of
both the high-pressure and the low-pressure
cylinders, and to control the admission of the
live motive agent to the low-pressure ¢ylin-
der, the said intercepting-valve being adapted

~ to be shifted on the main valve and means

55

60

under the control of the operator for shifting
the said intercepting-valves into an active or

inactive position on said main valve, as set
forth.

3. A valve for expansion-engines, compris- |

Ing a steam-chest connected with the ports of
both theshigh and low pressure cylinders, a
main valve reciprocating in said steam-chest,
and arranged to control the admission of the
motive agent to the high-pressure cylinder,
and intercepting-valves moving with said
main valve and operating in conjunction
therewith, to control the exhaust of both the
high and low pressure c¢ylinders and the ad-
mission of motive agent to the low-pressure
cylinder, the said intercepting-valves being
mounted to slide toward and from each other
in the main valve and means under the con-
trol of the operator, for shifting the said in-
tercepting-valves on the said main valve to
an acltive position, as set forth.

4. A valve for expansion-engines compris-
Ing a cylindrical steam-chest connected by

ports with the ports of both the high and low

cating in said steam-chest, and having end
sections and a middle section all secured on
the valve-stem, the said middle section di-
viding the middle portion of said steam-chest
into two compartments one of which is con-
nected with an inlet-port for the steam-sup-
ply and the other with an exhaust-port, the
sald middle section of the main valve being
provided with flanges controlling the said
ports connecting the steam-chest and ceylin-
ders, substantially as described. |

5. A valve for expansion-engines, compris-
Ing a steam-chest connected with the ports of
both the high and low pressure cylinders, a
matn valve reciprocating in the steam-chest
and arranged to control the admission of the
motive agent to the high-pressure cylinder,
the said valve having a middle section and
end sections, the middle section forming two
compartments in the steam-chest connected
respectively with an inlet-port for the steam-
supply and an exhaust-port, and an inter-
cepting-valve under the control of the oper-
ator, and mounted toslidein the middle sec-
tion of the main valve, the said intercepting-
valve operating in unison with said main
valve, tor the purpose set forth.

6. A valve for expansion-engines, compris-
Ing a steam-chest connected with the ports of
both the high and low pressure cylinders, a

main valve reciprocating in said steam-chest

and forming two compartments therein con-
nected respectively with an inlet-port for the
steam-supply and an exhaust-port, the said
valve being arranged to control the admission
of the motive agent to the high-pressure cyl-
inder, an intercepting-valve fitted to slide in
themain valve and operating in unison there-
with to control the exhaust of both the high-
pressure and the low-pressure c¢ylinders, and
to control the admission of the live motive
agent tothelow-pressure cylinder, and means
under the control of the operator for shifting
the said intercepting-valve, substantially as
set forth. | |

7. A valve for expansion-engines, compris-
ing a steam-chestconnected with the ports of
both the high and low pressure cylinders, a
main valve reciprocating in said steam-chest
and arranged to control the admission of the

motive agent to the high-pressure cylinder,

an intercepting-valve mounted to slide in the
maln valve, and operating in unison there-
with to control the exhaust of both the high-
pressure and the low-pressure cylinders and
to control the admission of the live motive
agent to the low-pressure cylinder, rods se-
cured to the intercepting-valve and fitted to
slide in the main valve, and means under the
control of the operator and connected with
said rods for shifting the intercepting-valve,
as set forth.

3. A valve for expansion-engines, compris-
ing a steam-chest connected with the ports of
both the high and low pressure eylinders, a
main valve reciprocating in said steam-chest,
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and arranged to control the admission of the |

motive agent to the high-pressure cylinder,
lntereeptlrw-valves mounted to slide in the

-~ main valve and operating in unison therewith

[O

20

to control the exhaust of both the high-pres-
sure and the low-pressure c¢ylinders, and to
control the admission of the live motive agent
to the low-pressure cylinder, rods fitted to

slide in the ends of the main valve and to-

which the sald intercepting-valves are se-
cured, sleeves fitted to slide in the ends of
the stea,m chest and connected with the said
rods, the main valve-stem passing through
the said sleeves, levers pivotally connected
with the outer ends of said sleeves, a ¢ylin-
der, aud piston-rodscarrying pistons mounted

to reciprocate in said cylinder, the said pis-

ton-rods being connected with the said levers,
the said eylinder being connected with a mo-
tive-agent supply under the control of the
operator, for the purpose set forth.

9. A valve for expansion-engines compris-
ing a cylindrical steam-chest having ports
connected with the ports of both the high and
low pressure cylinders, a main valve recipro-
cating in said steam-chest and having end
sections and a middle section, the middle

section dividing the middle portion of the

steam-chest into a live-steam compartment

~and-an exhaust-compartment connected re-
‘spectively with an inlet-port for the steam-

supply and an exhaust-port,the middle valve-
section being provided with flanges control-
ling the ports connecting the steam chest and
the cylinders, and the said middle section
having a central transverse partition, hollow
intercepting-valvesextending within the mid-
dle section of the main valve and provided
with flanges located between. the flanges on
the middle section and flanges on the end
sections of the main valve, the said recipro-
cating valve moving with the main valve and
adapted to be shifted thereon, the middle sec-
tion of said main valve and the intercepting-
valve being provided with ports or passages,
and the sald intercepting-valve operating 1n
unison with said main valve, for the purpose
set forth.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

DAVID GILCIIRIST.

Witnesses:
JOHN D. NEWALTL,
- WM. R. CHEVES.
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