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To all whom it may concern: | pensating cylinder or cylinders inoperalive

Be it known that I, CHARLES C. WORTH
INGTON, a citizen of the United States, resid-
ing at Irvington, county of Westchester, and
State of New York, have invented certain new
and useful Improvements in Cut-Off Gears

for Steam-Engines, fully deseribed and rep-

resented in the following specification and
the accompanying drawings, forming a part
of the same. B

This invention relates to cut-o

il

f valves for

steam-engines, and is of general application

in all classes of engines in which steam 1s
used expansively and in which itis desirable
at any time to throw the cut-off valves out of
operation, so that steam shall be admitted to
the eylinder throughout the entire stroke.
The improvements constituting this inven-
tion are intended especially for use, however,
in that class of enginesknown as “direct-act-

ing duplex engines,” in which the steam of

the main cylinder or cylinders iscut off atter
the engine has made a partof its stroke, and
in which one or morecompensating cylinders
and pistons are used for each side of the en-
oine, which act in opposition to the main pis-
ton or pistons during the first part of the
stroke and in conjunction therewith during
the last part of the stroke. Examples of en-
oines of this class are shown in United States
Letters Patent Nos. 292,525, 309,676, 832,857,
341,534,401,401, and 422,630, heretofore grant-
od to me. In pumping-engines of this class
it is often desirable tothrow the cut-off valves
out of operation, so that the steam may be

admitted throughoutthe entirestroke. Atthe

same time the compensating eylinder or cylin-
ders must be rendered inoperative, in order
that the uniform action of the engine may be

preserved and the damage which might re-

sult from the force produced by the joint ac-
tion of the steam late in the stroke and of the
compensating cylinders be prevented.

It is the principal object of my invention to
provide a simple and convenient means for
quickly changing the position of the cut-oft
valves, so that they shall not operate to cut oft
the steam at all or shall operate only-late in
the stroke. |

Further objects of my invention are to pro-
vide means for quickly rendering the com-

and to provide a construction by which the
cut-off valves cannot bethrown out of opera-
tion while the compensating cylinders are op- 55
erative. . |
With these objects in view my invention

consists in varions constructions and combi-
nations of parts, all of which will be de-
seribed in the specification, and pointed out 6o -
in the claims. o '
| Ag a full understanding of the improve-

ments constituting the invention can best be
given by an illustration and a somewhat de-
tailed description of an engine embodying 65
the same, suchadescription will nowbegiven,
reference being had to the accompanying
drawings, in which my invention is shown as
applied to a duplex direct-acting pumping-
engine of the class shown and described in 7o
my Letters Patent above referred to. -
- Referring to said drawings, Figure 11s a_
side elevation of the engine embodying my
improvements, TFig. 2 is a side elevation of

the steam end of the engine on an enlarged 75
scale, showing the parts in the position they
occupy when the engine is used as a high-
duty engine, the steam being cut oft before

the end of the stroke and economized. Iig.

3 is a similar view of the engine as a low- 3>
duty engine, the steam being admitted. -
throughout the stroke. Iig.41is a plan view

of the steam end of theengineas a high-duty
engine, and Fig. 5 is an end elevation looking

to the left in Figs. 2-and 4. - 85

The engine consists of the four steam-cyl-

inders A B and C D, these cylinders being
arranged in pairs, the cylinders A B forming

one side of the engine and C D the opposite
side, the cylinders A C being high-pressure 9o
cylinders and B D low-pressure cylinders. .
The pistons E F for the respective sides of
the engine are extended through the water
end of the engine and are connected outside

the water end to cross-heads G, and are acted_g95°
upon by compensating cylinders and pistons

H in the manner usual in this class of con-
struction. The compensating cylinders H

are supplied with motor-fluid from a pipe I,
communicating with an accumulator IC of the 100
“general construction shown in my patents,
| Nos. 341,534 and 422,680, previously referred
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3

to,the pressurein whichis produced by means
of a pipe L, communicating through a pip
M directly with the force-main N or prefer-
ably, as shown, with an air-chamber O, con-
nected thereto.

T'he steam is supplied to high-pressure cyl-
inders A C through induction-pipes a, com-
municating with steam-chests b, and is ex-

‘hausted through exhaust-pipes ¢ to exhaust-

tanks P, from which the steam passes to
low-pressure cylinders B D through induc-
tion-pipes d and steam-chests ¢, the steam be-
ing exhausted from the low-pressure cylin-
ders to a condenser ortothe open air, accord-
ing to the class of engine. | |
It willbe understoodthatthemain induction
and eduction valves on each side of the en-
gine are operated from the opposite side, and
that these wvalves are of the construction
shown in my patent, No. 401,401, above re-

ferred to, these valves and their operating |

parts being omitted for clearness of illustra-
tion, as they constitute no partof the present
invention. |

The cut-off valves are of the construction

shown in my patent, No. 401,401, above re-

ferred to, and areoperated by thesame means,
as follows: Referring to one side of the en-
gine, the high-pressure cut-off valves operate
in the steam-chests b and the low-pressure
cut-off valves in the steam-chests ¢, and are
provided with stems £, which project outward
and to which are connected crank-arms g,
which in turn are connected by means of links
h to a pair of T-levers 7, the operating-arms

of which are connected by -means of a link |

k. These T-shaped levers 7 thus connected
are operated through a rod [, pivotally con-
nected to a rock-arm m, which in turn is
connected by a rod n to cross-head G outside
the water end of the engine. The links 7,
preferably, are not connected directly to the
T-levers 72; but the arms of the levers are

slotted to receive sliding blocks o, to which

the links are connected and which are moved
in the slotted arms by means of the screw-
bolts p, so-that the cut-off valves may be ad-
justed to any position desired relative to the
cut-off ports. The construction on the oppo-

site side of the engine is the same. -
- Theoperation of the parts thusfar deseribed

is fully set forth in my patent, No. 401,401,
and need not be described herein, it being
understood that the piston on each side of the
engine, by means of a cross-head G and the
intermediate connections above described, op-
erates the T-levers< on its side of the engine
so as to shift the cut-off valves and cut off
the steam at the desired point in the stroke.

T'he present invention includes improve-
ments in this construction by which the cut-
off valves may readily be shifted to such a
position that while operated by their respect-
ive pistons, they shall not close the ports and
cut off the admission of steam, and by which
the pressure in the compensating cylinders

451,147

not aftfect the operation of the engine when

| the cut-off valves are out of operative posi-

tion. .

The parts constituting my invention will
now pe described. |

Mounted transversely of the engine ure
rock-shafts 1—a rock-shaft for each pair of
cylinders and their cut-off valves—these rock-
shatts being provided with erank-arms 2 on
each side of the engine, on which are carried
the T-levers ¢, these levers being pivotally
connected to the crank-arms 2 by means of
studs 3. One of the rock-shafts (shown in the

present construction as that next the water-

end of the engine) is provided with a lever-
arm 4, forming a handle by which the rock-
shaft is operated, and a link 5 connects this
handle with a crank-arm 6 upon the other
rock-shaft, so that the operation of the han-

| dle rocks both the shafts 1 and their eranil-

arms 2, and thus raises or lowers both the T -
levers © on each side of the engine. The le-
ver £ moves over a segment 7, mounted upon
any convenient part ¢f the engine, and the
lever or segment may be provided with any
suitable devices for holding the lever in any
desired position. '

L'o the rear of the rock-shaft 1, which car-
ries the handle 4, is mounted a shaft 8, pro-
vided with or on which is mounted a lever-
handle 9 directly in line of and“behind the
handle 4, so that the handle 4 cannot be
moved without carrying rearward with it the
handle 9. This shaft 8 may be a rock-shaft
and have a crank-arm,or, as shown, thesleeve
carrying the handle 9 may be provided with
a crank-arm 10, which is connected by a rod
11 to a crank-arm 12, secured to the stem 13
of a valve or cock 14, controlling the connee-
tion between the air-chamber O and the ac-
cumulator.

The pipe M, as previously described, con-

nects with the accamulator through a pipeL,

~and a waste-pipe R communicates with the

chamber of cock 14, through which same

chamber connection is made between the

pipes M and L.. The openings in this valve-
chamber are controlled by a two-way plug,
this plug operating either to close the waste-
pipe R and connect the pipe M and pipe L
leading to the accumulator, in which case the
pressure of the air-chamber is transmitted to
the acecumulator, or to be shifted to such a
position as to close the pipe M and open the
connection between the accumulator-pipe and
the waste-pipe, thuas allowing the airor other
fluid to pass out from the accumulator and
removing the pressure from the compensat-
ing cylinders. |

The operation of the parts described is as
follows: In the position of the parts as shown

in Fig. 2 the engine operates as a high-duty

engine, and the cut-off valves are operated
through the T-levers ¢ and the connections
to the pistons to cut off the steam at or about
the middle of the stroke, as is usual in this

shall always be removed, so that they shall | class of engines. In thisposition of the parts
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the cock 14 closes the waste-pipe R, and the
pipe M connects with the accumulator, as
shown in dotted lines, the pressure of the air-
chamber thus being transmitted through the
accumulatororto the compensating cylinders
H. When the engine is changed quickly
from a high-duty to a low-duty engine, it is
essential that the compensating cylinders
shall not be operative at such a point in the

stroke that the power {rom the compensating

cylinders and from the steam admitted to
the cylinder at the end of the stroke shall be

combined, as theforce produced by such com-

bined action will produce irregular action
and too great a strain upon the engine.
the cut-off valves and compensating-cylin-
ders are thrown out of operation simultane-
ously, there is a slight chance that this change
may be made at such a point in the strokeas
to bring the force of the compensating e¢ylin-

ders on one or the other side of the engine

into co-operation with that of the increased
pressure of the steam allowed to enter at the
end of the stroke. This, however, could oc-
cur only during the stroke being made by
the engine at the time the cut-off valves are
thrown out of operation, as the compensat-
ing cylinders must be out of action on the
next stroke. In changing from a high-duty
to a low-duty engine therefore the lever 9
will first be moved to the position shown in
FFig. 3, by which movement the crank-arm 12
1S operated so as to shift the cock 14 to close
the pipe M, connecting the air-chamber and
accumulator, and open the connection be-
tween the accumulator and the waste-pipe R,
as shown in dotted lines in the same figure,
thus allowing the air or fluid to pass out of
the accumulator and removing the pressure
from the compensating pistons. The com-
pensating cylintlers having thus been thrown
out of operation, the lever 4 will then be
thrown to the rearward over the segment 7
and the parts on both sides of the engine will
assume the position shown for one side in
K1g. 8, in which the levers ¢ are raised by the
crank-arms 2, by which they are carried, and
the cut-off valves are thereby shifted into
such positions that, although operated by the

connections with their respective - pistons,

they do notclose the portsin the steam-chests
to cut off the supply of steam. -

In changing from alow-duty to a high-duty
engine 1t 1s desirable that the cut-off valves
should be thrown into operative position be-
fore the compensating cylinders arerendered
operative, since if the compensating cylin-
ders and cut-oif valves are thrown into opera-
tion simultaneously the piston on one or the
other side of the engine might be at that
point of its stroke in which the cut-off valves
would not operate to cuft off the steam suffi-
ciently early during that stroke, and in addi-
tion the compensating cylinders would exert
their pressure upon the piston. The lever 4,

If

|

the segment 7 from the position shown in
Fig. 3 to that shown in Fig, 2, when the cut-
oft valves on both sides of the engine will be
shifted to their operative positions. -The cut-

eration, the lever 9 will then be moved for-

3

70

~off valves having thus been thrown into op-

ward, so as to shift the cock 14 into position

to close the discharge-pipe R and open the

| connection between the air-chamber and the

accumulator, when the pressure of the air-
chamber will again be transmitted through
the accumulator to the compensating cylin-
ders and the latter be rendered operative. If
the operator neglect to throw out the compen-
sating cylinders before the cut-off valves in
changing from a high to a low duty engine, it
will be seen that the handle 4 must come in
contact with the handle 9 and throw out the

‘compensating cylinders.  In changing from a

low to a high duty engine, likewise the move-
ment of the lever 9 to throw in the compen-
sating cylinders must also shift the lever 4
and throw in the cut-off valves.

be seen that I provide a simple and conven-

itent device by which the cut-off valves and.

the compensating cylinders may be thrown
out of operation, and by which the cut-off
valves cannot be thrown out of operation
without rendering the compensating cylin-

| ders inoperative, and on the other hand the

compensating eylinderscannot bethrowninto
operation while the cut-off valves are out of
operative position. The danger of damage to
the engine through carelessness of the oper-
ator in neglecting to throw out the compen-
safing cylinders when changing from a high
to a low duty engine, or throwing in the com-
pensating cylinders before the cut-off valves
in changing from a lowto a high duty engine,
is thus avoided. |

- If it be desired to adjust the valves so that

the throw-off shall not render the cut-off

valves entirely inoperative, but shall cause

them to operate at a late point in the stroke,

they may either be adjusted by means of the
bolts p and sliding bloeks o, by which also an
accurate adjustment of the valves for their
correct operation in either a high or a low

duty engine may be secured, or the segment
7 may be provided with a plurality of retain-

ing devices for the lever 4, so that the latter
may be held at different points upon the seg-
ment and the valve be moved to positions in-

termediate between their normal positions

and that of inoperativeness. -

It will thus .
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It is obvious that many modifications may

be made in the construction shown by one
skilled in the art without departing from my
invention, and that the improvements consti-

tuting the invention are applicable in other

classes of engines than that shown. While

I have shown an aecumulator between the

air-chamber and the compensating e¢ylinders,
it will be understood that this may be omit-
ted and that the pressure upon the compen-

125

130

therefore, will first be moved forward over ! sating pistons may be transmitted directly -
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from any suitable source of power other than
the air-chamber or force-main, as well under-
stood in the art.

What I claim is—

1. The combination, with a steam-cylinder
and 1ts cut-off valves, of an oscillating Iever
connected to and operating said valves, con-

nections between said lever and a moving part

of the engine for oscillating the lever, a mov-

able member on which said lever is mounted,
and means for varying the position of said

member to carry the lever into position to

“render the valves opera,twe or moperatw
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substantially as described.

2. T'he combination, with a steam-cylinder
and its cut-off valves, of an oscillating lever
connected to and operating said valves, con-
nections between said lever and a moving
part of the engine for oscillating said lever,
a rock-shaft having a crank-arm on which

sald leveris mounted, and means for rocking

sald shaft to render the valves operative or
inoperative, substantially as described.

3. The combination, with the steam-cylin-
ders A C and their cut-off valves, of an oscil-
lating lever for each cylinder, by which the
cut-off valves are operated, connections be-
tween said levers and moving parts of the
engine for oscillating the levers, movable
members on which said levers are mounted,
and means for simultaneously varying the
position of said members to carry the levers
into position to render the valves operative
or inoperative, substantially as described.

4. Inaduplex engine, the combination,with
the cylinder or cyhnderb on each side of the
engine and their cut-off valves, of an oscillat-
ing lever or levers at each side of the engine,
by which the cut-off valves are operated, con-
nections between said lever and moving parts
of the engine for oscillating the levers, mov-
able members on which said levers are
mountied, an operating-handle, and connec-
tions between said operating-handle and mov-
able members, whereby the shifting of the

handle varies the position of said members to.

carry the lever on each side of the engine
into position to render the valves operative
or inoperative, substantially as-described.

5. Inaduplex engine,the combination, with
the cylinder or ¢ylinders on each side of the

~engine and thelr cut-off valves, of an osecil-

lating lever or levers at each side of the en-
gine, by which the cut-off valvesareoperated,
connections between said levers and moving
parts of the engine for oscillating the levers,
a rock-shaft for each pair of eylinders, extend-
ing transversely of the engine and provided
with crank-arms on which said levers are
mounted, an operating-handle, and connec-
tions between gaid operating-handle and the

—

|
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rock-shafts, whereby the movement of the

handle rocks the shafts to carry the valves on
both sides of the engine into operative or in-
operative position, substantially as described.

6. In a direct-acting engine, the combina-

tion, with the steam eylmder or cylinders and

its or their cut-off valves, of a compensator or
compensators, connections between a moving
part of the engine and the cut-off valves for
operating the latter, an operating-handle, and
connections whereby the movement of the
handle in one direction throws out of opera-
tion both the cut-off valvesand compensators
substantially as described. -~ = -

7. In a direct-acting engine, the combina-
tion, with the steam eyhnder orcylinders and
its or thelr cut-off valves, of a compensator or
compensators, connections between a moving
part of the engine and the cut-off valves for
operating the latter, an operating-handle, and
connections whereby the movement of the
handle in one direction throwsinto operation

both the cut-off valves and compensators, sub-

stantially as described.

8. In a direct-acting engine, the combina-
tion, with the steam cylinder or cylinders and
its or theircut-off valves, of a compensator or
compensators, connections between a moving
part of the engine and the cut-off valves for
operating the latter, and operating-handles
and connections for throwing in and out of
operation thecut-off valves and compensators,
respectively, said parts being so arranged that
the movementof the cut-off handle for throw-
ing the valves out of operation renders the
compensators inoperative and the movement
of the compensator-handle to return the com-
pensators to action throws the cut-off valves
into operation, substantially as described.

9. Inadirect-acting duplex engine, the com-
bination, with a steam cylinderbr eylinderson
each side of the engine and their pistons and
cut-oit valves, of a compensator or compen-
sators at each side of the engine, connections
between moving parts of the engine and the
cut-oif valves for operating the latter, an op-
erating-handle and connections for throwing
the cut-off valves on both sides of the engine
in and out of operation, and an operating-
handle and connections for rendering the
compensators on both sides of the engine op-
erative or inoperative, substantially as de-
scribed.

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing
witnesses.

CHAS.

Withesses:
B. W. PIERSON,
LoUIs R. ALBERGER.

C. WORTHINGTON.
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