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To all whom it may concern:

Be it known that I, HENRY C. SERGEANT,
of Westfield,in the county of Union and State
of New Jersey, have invented a new and use-
ful Improvement in Steam-Actuated Valves
for Compound Direct-Action. Hngines, of
which the following is a specification.

T'his Iinvention relates to compound direct-
action engines in which the two eyvlinders are
in line with each other and the two pistons
are attached to the same rod, such engines
being especially applicable to rock-drills.

I will first describe the. construction and
operation of my invention with reference to
the accompanying drawings and afterward
point out its novelty in claims.

Figures 1 and 2 represent a central longi-
tudinal section of a rock-drill engine embody-
ing my invention, the said figures represent-

ing the pistons-and the valves in different po-
sitions. Fig. 3 represents a transverse sec-

tion of the valve-chest and part of the engine
cylinder in the line & « of Figs. 1 and 2, and
Fig. 4 a transverse section of the same in the
line y v of Figs. 1 and 2.

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

A A’ designate a cylinder having a bore A
of smaller diameter through one half of its
length constituting the high pressure eylinder
and a bore A’ of larger diameter through the
other half of its length constituting the low
pressure eylinders, which eylinders arein line
with each other.

B is the piston-rod or drill-bar on which are
the high and low pressure pistons C C’ work-
ing respectively in the cylinder bores A A’
of smaller and larger diameter. -

D 1is the valve-chest containing the valve
servirg for induction and eduction and the
two attached pistons a a’ for operating it.
The sald pistons being practically embodied
with and constituting parts of the valve might
obviously be made in one piece with it, but
for convenience of fitting up they are repre-
sented as made separate, the pistons being on
a rod b and receiving the valve snugly be-
tween them and the valve having at its ends
lugs ¢ ¢ which are slotted to receive the said
rod. The valve is represented as having a
flat face and working on a flat seat d on the
engine cylinder. The valve-chest is bored
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eylindrically at its ends to receive the pistons
a o’ and is enlarged in the middle portion of
1ts length to give steam room above and at
the ends of the valve, the steam inlet 2 being
in the so enlarged middle portion. The said
chest is represented as having cushions in its
ends but these have nothing to do with myv
invention.

In the valve seat d there are three ports e
ff’. Thesaid port eis the main exhaust port
and 1s always open to the atmosphere through

a side passage h which also keeps the space

between the pistons C C’ open to the atmos-
phere. The ports f f’ communicate respect-
ive'y with the outer ends of the eylinder bores
A, A '
The cove g in the face of the valve E, is
long enough to cover and bring into commu-
nication the two ports /' f’/, as shown in Fig.
2,0r the two poris f’ e as shown in Fig. 1, and
the movement permitted to the valve is suffi-
cient to take it from one of said positions to
the other, its faces being of such length on

| opposite sides of the cove ¢ that when the

ports e f/ are brought into communication
through the cove g asshown in Fig. 1, the port,
J and high pressure cylinder bore A are open
to the steam in the valve-chest D and that
when the ports £ " are brought into commu-
nication as shown in Fig. 2,the main exhaust
port e is closed. !

In thechest D closetoone end thereof, there
is a small port 7 which communicates with the
high pressure cylinder bore A, at a snitable
point in the length thereof, and there is also
close to the other end of the said chest a small
port 4° which communicates with the low
pressure cylinder bore A’ at a suitable point
in the length thereof, and the pistons C ¢’
are respectively of such length or thickness
that they will at proper times during their
stroke, cover and uncover those ends of the
said ports within the cylinder A A’ for the
purposes of admitting steam from each cyl-
inder bore in turn toits respective end of the
valve-chest to act on the piston a or a’ and of
opening the other end of the valve-chest to
the exhaust space hetween the engine pistons
C C’ and of thereby producing the necessary
movement of the valves for the changing of
the stroke of the engine pistons.

Having now fully described its construc-
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tion I will now describe the operation of my | to be employed in the engine as “steam” and

invention, first supposing the pistons C C’ to
be moving to the left asshown in IFlig. 1. The
valveisnowat theright hand end of its stroke,
5 the port ¥ being open to admit steam to the
bore A,and the port f/ being open to the main
exhaust port e. The inner ends of the ports
17’ are covered and closed by the engine pis-
tons but when the latter have moved a little

10 tarther to the left they will uncover and open |

the said ports and steam will be allowed to
pass from the cylinder through the port s to
the corresponding end of the valve-chest to
act on the valve piston a and the opposite end

15 of the valve-chest will be opened through the
port 7" to the exhaust space in the eylinder A

A’ between the pistons. The valve will then

be quickly moved to the left and will assume
the position shown in Fig. 2, opening the high

20 pressure bore A to the low pressure bore A’
through the port f, valve cove ¢ and port 7.
The pressure on the outer faces of the two pis-
tons now being in equilibrio and their inner
faces open to the exhaust, they will move to

25 the right by reason of the greater area of C’.
In this movement the pistons will again cover
and close the ports 7 7’ and keep them closed
~until they have moved far enough to again

uncover and open the said ports when steam.

3o will pass through the port 5 to the left hand
end of the valve-chest to act on the valve pis-
ton a’, and the right hand end of the valve-
chest will be open to the exhaust space be-
tween the pistons C C’. The valve will then

35 move to the right and assume the position
first deseribed with reference to Fig. 1 and
the pistons will again make their stroke to
the left.

. In order to provide for starting the engine

40 whenever 1t has been used in an upright or
nearly upright position, the pistons should
have arrived in their lowest position as, owing
to the weight of the drill, they almost invari-

~ably would, I provide as shown in the trans-

45 verse sectional view Iig. 4 and partly shown
in Figs. 1 and 2, a branch passage % between
the steam spaceof the valve-chest and the port
f’. This passage will, when the engine is in
~operation, be closed by a screw valve [ ar-

so ranged to bemanipulated by hand. By open-
ing this valve steam is admitted through the
said passage k£ and port 7’ to the eylinder bore
A and whenthe engine is thereby started, the

~said valve [ is closed and the engine proceeds

g5 with its workunder the control of the valve K.

Onpe 1mportant feature of this valveis that

there are at both ends of the valve-chest in
the cylindrical bores provided for the valve
pistons, ports each of which provides both for

6o the supply of the steam from the eylinder to
its respective end of the valve-chest and for
the exhaust of the steam from its respective
end of the valve-chest, making the action of

- the valve very positive and prompt.

65 I have herein referred to the motive fluid

to the valve as “steam-actuated?” but of
course the invention might be applied to en-

| gines In which air or other fluid might be

used as the motive agent. .

What I claim as my invention is—

1. In adirect action compound engine hav-
ing its high and low pressure cylinders and
corresponding connected pistons in line with
each other,the combination with an induction
and eduction valve common to both cylinders,
of a valve-chest which contains said valve
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and in which there is at one end a directcom- .

munication with the high pressure eylinder
and at the other end a direct communica-
tion with the low pressure cylinder at such
points in said eylinders as to be passed by
and opened and closed by their respective
pistonsin their movementsin both directions,
whereby communication is opened and elosed

between each end of each of said cylinders

S0

and the corresponding end of the valve-chest

for admitting steam to said valve-chest from
said cylinders and exhausting it from said
valve-chest into said eylinders, substantially
as herein set forth.-

2. In a direct-action compound engine hav-
ing thetwoendsofitscylinder bored of smaller
and larger diameter, and connected pistous
having corresponding smaller and larger di-
ameters, the combination of a valve for con-
trolling the supply and exhaust of steam to

and from the ends of said eylinder, a valve-
chest containing said valveand provided with

' a steam Inlet and eylindrically bored at its

ends, two pistons connected with the valve
and working in the said eylindrically bored
ends, the said cylindrically bored ends each
containing a port communicating with the
corresponding end of the cylinderand the said
ports each constituting both a supply port
to the valve-chest from its respective end of
the eylinder and an exhaust port from the
valve chest to its respective end of the eylin-
der, substantially as and for the purpose here-
in set forth.

3. The combination with the high and low
pressure cylinders A A’ and their contained
pistons C C” all in line the said cylinders hav-
ing a valve-seat from which two ports f // lead
one to the outer end of each cylinder and a
third port e communicates with both eylin-
ders and with an exhaust opening 7 between

the said pistons, of the valve-chest D and its

contained valve K having a cove ¢ in its face
and having pistons a o’ at its ends, the said
valve-chest having at its end ports 5 4/ eom-
municating directly with the said eylinders
A A’ respectively for controlling the move-
ment of the valve by the movement of the pis-
tons C C’,substantially as herein described.
HENRY C. SERGEANT.
Witnesses:
FREDK. HAYNES,
C. K. LUNDGREN,
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