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To all whom it may concerm:

Be it known that we, JOEHN COCHRANE, en-
gineer, residing at Barrhead, near Glasgow,
Seotland,and WILLIAM WALKER, mechanical
engineer, residing at 12 Holly Street, Eccles
New Road, Salford, Manchester; England,
have invented certain new and useful Im-
provements in Reciprocating Enginés, (for
which we have obtained Letters Patent in
Great Britain, No. 17,805, dated Oectober 17,
1891,) of which the following is aspecification.

Our invention relates to direct acting re-
ciprocating engines and to means for oper-
ating the \alves of ‘the cylinder, for the pur-
pose s of reversing the motion of the main pis-
ton of the said cylinder, at or near the end of
each stroke and producing a reciprocating ac-
tion without the aid of a fly-wheel. We use
by preference an ordinary three ported eylin-
der, and above itis formed an auxiliary steam
cylinder v hich is bored out to receive a ey-
lindrieal and an auxiliaty distributing valve
for the purpose of distributing steam or fluid
to the said main piston. Thesaid c¢ylindrical
valve is made in this instance to reciprocate
in the same longitudinal plane as the said
main piston and the outer ends of the said
cylindrical valve are closed, so as'to fulfill the
functions of pistons, as each end of the same
is operated upon alternately by steam or fluid
pressure, for the aforesaid purpose of distrib-

uting such steam or fluid pressure to one side

or the other of the main piston as the case
may be. The mannerin which this is effected
is as follows:—To the pistonrod of the engine,
between the pump and the cylinder glands,
we attach a light connecting rod, and the said

connecting rod is made to give a vibrating or

swinging motion to a lever keyed to'a rock-
shaft, the rock-shaft having a rocking motion
imparted to it by the swinging or vibrating
lever. The said rock-shaft is made to pass
transversely and centrally across and through
the cylindrical valve and auxiliary cyhnder
The outer end of the said rock-shaft ecarries
an auxiliary valve-plug which fitsinto a suit-
able casing forming a part of the auxiliary
steam cylinder. This valve plug controls the
admission of steam to the cylindrical valve
through suitable passages which are formed

plug and casing.

in the said auxiliary valve plug,and they are
so arranged as to give steam to one end or the
other of the eylindrical valve, and simulta-

‘neously place the opposite end thereof in di-

rect communication with the main exhaust
passage of the engine. The said rock-shaft
is made to fulfll another daty, besides simply
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acting as'a means for rocking the auxiliary '

distributing valve. Themanner and purpose
for which it is used is as follows:—A tongue
or projection is formed on the said rock-shaft,
and the said tongue or projection is of suffi-
cient ‘length to reach suitable projections
formed on the inside of the said eylindrical
valve in one direction or the other at each
end of the stroke of the main piston, whereby
the said cylindrical valve would be forced or

pushed overin either direction, thereby insur-
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ing a positive reversal of the main piston, in .

the event of the sluggish * flashing” by flaid
or steam pressure which might arise from the
pressure of grit in the auxiliary steam eylin-
der, or other causes, especm,lly when runmrw
at high speed. -

In the accompanying drawings which form
apartof thisspecification, Figure 11is a longi-
tudinal section of our engine through the
auxiliary steam cylinder. ' Fig. 2 is a cross-
section at right angles to Fig. 1, through the
center of the auxiliary steam eylinder. Fig.
3 is a detail sectional view of the auxiliary
valve-plugand casing,and the adjacent parts,

.showing the exhaust portsleading from either

end of the cylindrical valve. Fig. 4 isa detail
sectional view of the auxiliary valve-plug
and c¢asing and the adjacent{parts,and show-
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ing the steam admission ports-to either end -

of the cylmdunal valve for flashing it over.
Fig. 5 is an end view of the auxﬂxarv valve-
plud and casing, and showing theinner end of
the rock-shaft for oscillating the said valve-
Figs. 6, 7 and 8 are re-
spectively detail views of the rock-shaft.
Figs. 9 and 10 are respectively detail views of
the auxiliary valve casing and plug.
Referring to the said drawmc A’ repre-
sents the main piston cylinder, prov1ded with
the steam inlet passages Q, Q, and the exhaust
passage F, and M the piston head working
therein aud provided with the piston rod A.
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A? represents the auxiliary steam cylinder,
which contains the cylindrical valve N, and
the auxiliary distributing valve plug‘ and
casing E, P. The ends of the eylindriecal
valve are closed as will be seen in Fig. 1, to
permit of the steam asit isadmitted to either
end flashing it over.

Journaled with the auxiliary steam cylin-
der is the rock-shaft D formed with the pro-
jections Y and W. The projection W en-
gages the cylindrical valve N at &, and K’,
the object of whichistoinsure the flaghing of
the said valve when the engine isrunning at
high speed, while the projection Y engages
in an enlarged slot R in the valve pluO' E to
change the position of the steam entrance
ports during the operatlon of the engine.
The slot R (see Fig. 5) is enlarged in order
to. permit of a lost motion or period of rest
f01 the valve-plug before the main piston
reaches the end of its stroke and it is neces-
sary tochange the position of the valve- plug,
within the casing P. This said casing is
pr0v1ded with a number of ports for the ad-
mission and exhaust of steam as will beseen
in Fig. 9. This rocking motion of the shaft
D is obtamed throuvh the medium of the
swinging lever C whleh is keyed to theshaft
D and which is connected to the piston rod
A by means of the connecting link B.

The operation of our engine is as follows:—
As the engine is stalted steam is admitted
tnrouvh the supply port 8 to the opening S’
in the valve-plug casing P, and to the valve-
plug E, through the passage X to one end of
the valve N, (see Fig. 4,) which flashes the
said valve over and allows steam to enter the
main cylinder through one of the passages
Q, Q. At the same time steam is being ex-
hausted from the other end of the valve N,
through the passage X’ and the passatre in

the valve-plug E, through thé main exhaust.

F. (See Fig.3.) As the piston M is nearing
the end of its stroke, the valve-plug E is
turned by the projection Y on the rock-shaft

D, which is rocked by the swinging lever con-
nected with the piston rod so as to change
the ports. In this position steam is admitted
to the other end of the valve N through the
passages in the valve-plug E and the passage
X3 while at the same time the steam is ex-
haustlng from the other end of the valve N
through the passage X? tothe main exhaust I\
As the piston M is again nearing the end of its
stroke the projection Y again changes the po-
sition of the passages and the valve-plug E.

Having thus described our invention, the
following is what we claim as new therein and
desire to secure by Letters Patént:

In a reciprocating engine, the combination
of the main eylinder and piston,an auxiliary
steam cylinder located above the main cylin-
der, a reciprocating eylindrical valve and an
auxiliary distributing valve, located at right
angles to the 1ee1procatmg valve workmv in
Sd,ld auxiliary eylinder, arock- shabeournaled
in said auxiliary eylinder in line with the
distributing valve and having a projection
for engagement with the said valve, and a
second projection for engagement with the
reciprocating cylindrical valve, and a suitable
connection between. the rock-shaft and piston
substantially as and for the purpose set forth.

In testimony whereof we have signed our
names to this specification in the presence of
four subsecribing witnesses.

JOHN COCHRANE.
WILLIAM WALKER.
Witnesses to the signature of John Coch-
rane:
JOSEPH MCMILLAN,
JOHN MCDONALD,
Both of 123 St. Vincent St., Glasgow, Solici-
tor’s Clerks.

Witnesses to the signature of William
Walker:

JOHN HUTCHESON,
Timber Mercht., Barrhead.

GEORGE HARRISON
Joiner, Barrhead.,
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