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Application filed April 21, 1882,

To all whom it may concern :

Be it known that I, WirLL1AM . GARRISON,
of the city of Brooklyn,in the county of Kings
and State of New York, have invented certain
new and useful Tmprovements in Steam-Actu-
ated Valves, of which the following is a speci-
fication.

My invention relates to direct-acting engines
which are frequently used to operate pumps,
and in which the main slide-valve is operated
by an auxiliary piston working within an aux-
iliary cylinder to which steam is admitted by
an auxiliary valve operated from the moving
piston-rod of the engine.

An important object of my invention is to
prevent the main valve from being thrown sad-
denly from wide open in one direction to wide
open in the other direction, but to move the
valve as quickly as desirable throughout the
first half of the stroke to cut off the steam from
theend of themain eylinder,in whichithas just
doneits work, and thenmove itslowly throngh-
out the remainder of the stroke to admit steam
to the opposite end of the main cylinder.

To this end the invention consists in the
combination, with the auxiliary piston and an
auxiliary cylinder having separate induction
and eduction ports at opposite ends, of means
for throttling or partially closing the edunetion-

ports, so as to control the movement of the-

auxiliary piston, sothat it may move as rapidly
as desirable during the first part of its stroke
and may complete its movement very gradu-
ally and come to rest without shock or jar.
This throttling of the eduction-ports may be
accomplished by having a single eduction-port
at each end of the cylinder provided with acon-
trolling eock or valve, or by providing an ad-
ditional or branch eduction-port at each end,
and which is farther from the end of the cyl-
inder than the principal eduction-port, so that
it will be closed by the auxiliary piston by the
time the latter reaches the center of its move-
ment; and both the main eduction-ports of the
auxiliary eylinder and theadditional eduction-
ports may be throttled by similar controlling
cocks or valves, as hereinafter fully described.

The invention also consists in the combina-
tion, in a direct-acting engine, with a main-
valve chest containing a main valve and an
aunxiliary eylinder, and provided with an aux-

(No model.)

| iliary-valve seat containing separate indae-
tion and eduection ports leading to each end of
said eylinder, and a single exhaust-port, of an,
anxiliary valve operated from the piston-rod
of the engine and controlling the admission of
steam to and its exhaust frop the said auxil-
iary cylinder, as hereinafter more fally de-
scribed. :

Inthe accompanying drawings, Figure 1 rep-
resentsahorizontal section of a steam-chest and
auxiliary eylinder of an engine embodying my
invention. I'ig. 2 represents a vertical sec-
tion thereof with the valve in its central posi-
tion, Tig. 3 represents a section similar to
Fig. 2, showing the valve wide open in one di-
rection; and Iig. 4 represents a detail sectional
view of a portion of the chest, showing a cock
or valve for throttling the exhaust.

Similar letters of reference designate corre-
sponding parts in all the figures.

A designates the main steam chest of the
engine, and A/ designates the main- valve
seat on which the main slide-valve B works.
In the valve-seat A’ are two main induction-
ports, a, leading to the opposite ends of the
main cylinder, and a main eduction-port, b,

is provided with two coves or cavities, whieh
place the induction-ports aalternately in com-
munieation with the steam-space in the chest
and with the edunetion-port .

C designates the auxiliary eylinder, a part
of- which is formed in each end of the chest
Aj; and D designates the auxiliary piston,
which is composed of two heads connected by
a rod, D/, on which are two collars, ¢, which
receive between them a projection, B’, on the
back of the main valve B, and which impart
the movements of thesaid piston to said valve.

In the chest A is formed an auxiliary-valve
seat, A% upon which works an auxiliary valve,
I, which may be operated in the usual way by
a rock-shaft, I, to which motion is transmit-
ted from the moving piston-rod of the engine.

In the valve-seat A? are five ports, d, d, e,
¢, and f. (Sbown clearly in Iig. 1 and in dot-
ted lines in Figs. 2 and 3.) The outermost or
end ports, d d, lead to the auxiliary cylinder
C, near opposite ends thereof, and constitute
induction-ports to admit steam to the said aux-
iliary eylinder. The ports e e lead to the aux-

55

6o

65

70

75

leading to the atmosphere; and the valve B,

8o

85

00

95

100




10

25

30

5o

55

6o

65

2

iliary eylinder, near each end thereof, but far- |
tber from the ends than the ports d d, and

constitute prineipal eduction-ports throngh-
which steam is exhausted from said eylinder ;

and the single port f/is a common eduction-

port leading to the eduction-port bofthe main

cylinder.

In the chest A are branch eduction-ports g,
which are clearly shown in TFig. 1, and which
form communication between the principal
eduction-ports eand the auxiliary eylinderC, at
a greater distance from the ends thereof than
the points at which the portse themselvesenter
saideylinder. Theeduction-portseareprovided
with cocks or valves G, by which the passage of
steam through them may be regulated; and the
branch eduction-ports g are provided with simi-
lar cocks or valves, G/, for a like purpose.
These cocks or valves may be of any suitable
construction ; but as here represented they
consist simply of cock-plugs which are fitted
to bushings or gsleeves i, which are driven
into the chest A, and which form seats there-
for. The said cocks or valves are provided
with stems ¢, which project through stuffing-
boxes j to the exterior of the chest A, and
they may be turned by a wrench or key ap-
plied to the stems to more or less throttle or
contract the ports ¢ ¢, and thus control or
regulate the passage of steam through them.

In Figs. 1 and 2 the main valve B and the
auxiliary piston D are shown in their central
position, and in IFig. 3 they are shown in the
position they will oceupy when moved fully to
the left, and in which position they remain sta-
tionary, thus leaving the left-hand main indue-
tion-port @ open to the steam to admit steam
to the left-hand end of the main eylinder. The
engine-piston has at this time completed its
full movement toward the right and hasmoved
the auxiliary valve Il far enough to the right
to uncover the left-hand induction-port d. It
will be observed that when the auxiliary pis-
ton 1) isin this position it leaves both the
right-hand ports ¢ and g uncovered in the eyl-
inder C. The steam now enters the cylinder
C through the induction-port d and forces the
auxiliary piston D toward the right, and the
main velve B, by its connection therewith, is
also moved in the same direction. This move-
ment is very rapid until the piston and valve
approach their central position, because the
eduction-ports e ¢ on the right-hand end of the
piston D are uncovered, and the main valve B
will therefore be moved very quickly toward
the right to cut off steam from the left-hand
main eduction-port «; but as soon as the pis-
ton coversthe left-hand branch port g, in which
position it is shown in Figs. 1 and 2, the ex-
haust is throttled by only having the one port
¢ for the steam to escape, and remaining por-
tion of the movement toward the right is much
slower, thereby. uncovering the right-hand
main indaction-port much more slowly than
it wonld otherwise be uncovered. By turning

the valve G the escape of steam may be re-
tarded as much as desirable, and consequently

it will be seen that by regulating said valve
the steam may be exhausted as fast or as slow
as is desirable, and the last half or portion of
the movementof the auxiliary piston and main
valve may be made as fast or slow as is de-
sired, The covering of the branch eduction-
port ¢ by the auxiliary piston constitutes one
means whereby the throttling of the exhaust
may be accomplished, and the adjustment of
the controlling-valves G G’ constitutes a fur-
ther means whereby the same result may be
obtained. After the auxiliary piston and main
valve complete their movement toward the
right they remain stationary until the engine-
piston and auxiliary valve 1 complete or
nearly complete their movement toward the
left, when steam will be admitted on the right-
hand side of the auxiliary piston, and the said
piston and main valve will be moved toward
the left, first quickly and then more slowly,
as previously described.

In some cases the branch ports ¢ and their
valves G/ may be dispensed with and the grad-
ual throttling of the exhaust be effected by the
valves (¢ in the ports ¢, and in such case the
said ports ¢ should be so arranged that the pis-
tons may pass and close them,and so complete
the throttling of the exhaust. The valves G
G’ might be eutirely dispensed with and the
passages ¢ g only be employed; but in the lat-

ter case no means of varying the degree of

throttling the exhaust would be afforded.

By giving the main valve a proper lap the
steam may be cut oft from the main cylinder
at any point within certain iimits—say any-
where beyoud three-quarter stroke of the main
piston.

‘What I claim as myinvention, and desire to
secure by Letters Patent, is—

1. In a direct-acting engine, the combina-
tion, with an auxiliary piston and an auxiliary
cylinder having separate induction and edue-
tion ports at opposite ends, of means, substan-
tially as described, tor throttling or partly clos-
ing the eduction “ports, so that the auxiliary
piston will be moved as rapidly as desirable
during the first part of its movement and more
slowly during the remaining portion of its
movement, substantially as and for the pur-
pose specified.

2. In a direct-acting engine, the combina-
tion, with an auxiliary piston, of an auxiliary
cylinder provided at opposite ends with sepa-
rate induction and principal edunction ports,
and also provided with branch eduction-ports,
leading from said principal eduction-ports,and
terminating ata greater distance from the ends
of the cylinder than said principal ports, sub-
stantially as and for the purpose specified.

3. In a direct-acting engine, the combina-
tion, with an auxiliary piston and an auxiliary
cylinder provided with separate induction and
eduction ports at each end, of cocks or valves
for throttling or contracting said eduction-
ports, snbstantially as and for the purpose
specified.

4. The combination of the main valve I, the

70

8o

85

g0

95

100

105

1[5

130




265,226 3

auxiliary eylinder C, provided with the indue-
tion-ports d, the principal eduction-ports e, and
the branch eduction-ports g, the controlling-
valves G 3/, and the aunxiliary piston D, all
substantially as and for the purpose specified.

5. The combination of the valve-chest A,
containing the auxiliary-valve seat A? pro-
vided with ports d d e e f, the auxiliary cyl-

inder C, the main valve B, and the auxiliary
valve E, all substantially as and for the pur- 10
pose specified.

W. F. GARRISON.,

Witnesses:
FrEDK. HAYNES,
Ep MoORAN.




