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To all whom it may coneern.:

Be 1t known that I, Joux D. MacLACHLAN, a citizen
of the United States of America, residing at Detroit,
in the county of Wayne and S‘mte of Michigan, hwe
invented certain new and useful Impmvements n
Steam-Iingines, of which the following is a specifica-
tion, reference being hmd therein to the accompanying
dlELWlI]D‘S

The mvention relates to steam engines and is more
particularly designed for use in connection with motor
vehicles and in other places where it is desirable to
have a wide range of adjustment, both as to speed and
power. .

The Invention consists in the peculiar construction
as hereinafter set forth.

In the. drawings, Tigure 1 is a longitudinal section
broken away into various planes to illustrate the differ-
ent parts of the machine; Fig. 2 is a plan view of one
of the cylinders of the engine; Tigs. 3, 4, 5 and 6 are
sections respectively on the section lines z—w, 2—v,
y—z and z—w of Fig. 2, the said sections being drawn
in projection with their respective section lines; Fig.
7 1s a plan illustrating the ad]ustal)le Cams contmllmo-
the valves.

The engine may be of the compound type comprising
cylinders of different sizes, the steam from the smaller
cylinder being expanded into the lareer, but means is
also provided for admitting the high-pressure steam
through the smaller cylinder to the large cylinder,
when greater power is needed. The engine is further
provided with controlling means by which the point
of cut-off may be varied, and the arrangement is prefer-

ably such that by the movement of a single lever or

controlling device, the cut-off may be varied in length
until steam 1s admitted throughout the entire working
stroke of the piston in the small cylinder, while a fur-
ther movement will cause the admission of a high-
pressure steam into the small cylinder from whence it
enters the large cylinder, thereby progr essively 1In-
creasing the power of the engine.

As shown, A is the small or high-pressure cylinder
and B is the large or low-pressure Cylmdel being pref-
erably cast integral.

C is a crank case to which the cylinders A and B are
secured, and D 1s the crank shaft provided with the
diametl'i'ca.11y~0pposite cranks E and F connected by
the rods G and H with the pistons I and J of the cylin-

ders A and B. Thus, the pistons T and J move oppo- |

sitely in the cylinders A and B. The stéam for driving
sald pistons is admitted to the cylinders at one end only

l

| and is controlled by valve-controlled passages arranged

as follows:

K is the steam admission passage for the small or
high-pressure cylinder, preferably formed in a nipple
cast integral with the cylinders.

L 1s a valve seated within the passage K having the
downwardly-extending valve stem I/ which passes out
through the stuffing box K’

M 1s a ported lug pr efembly cast 1ntegral with the
cylinders and having formed therein the passage ¢ 60
leading to the high-pressure cylinder and the passage
b leading to the low-pressure cylinder. Between these
passages ¢ and b 1s a valve-seat ¢ for the valve N. This

09

| valve, when seated, cuts off communication between

the two cylinders and is operated by a depending stem 65
N’. O isanother ported lug preferably formed integral
with the cylinder B and containing the passage d which
communicates with said cylinder and the passage e
which leads to an exhaust connection. Between these
passages 1s the valve-seat f for the valve P, which also 70
1s provided with a depending stem P.

The valves L, N and P are operated by adjustable
means, as for instance, the cams which are preferably
arranged on two cam shafts Q and R on opposite sides
of the crank shaft. Upon the shaft Q are mounted the 75
cams 5 for operating the valves L and upon the shaft
R the camsg T and U for respectively operating the
valves N and P. These cams, as illustrated in Fig. 7,
are so formed as to vertically reciprocate the stems of
the various valves, each of which is preferably pro- 80
vided with an extension V sliding in a guide V/ and
provided at its lower end with a rounded hardened
bearing V2,

Each cam is provided with two oppositely arranged
portions between which is a neutral point which will 85
communicate no movement to the valve stems. To
throw either of the cam portions into action, the shafts

Q and R are moved longitudinally, and to this end, the
sald shafts are preferably cross-connected by a yoke-
sleeve W which is operated by any suitable controlling 90
connection (not shown). The cam S is provided at

its opposite ends with annular portions ¢ which are
adapted, when in registration with the valve stem L/,

to hold the valve L continuously open.

The valve shafts Q and R are diiven by suitable 95
gear trains connecting with. the crank shaft of the en-
gine which, as illustrated, comprise the gear & upon
the crank shaft, meshing with a gear wheel ¢ which is
intermediate the gears j and k, respectively on the
shaits Q and R.. To permit of the longitudinal rLd]ust— 100
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against the piston I during its return stroke.

2.

ment of the shafts Q and R, the gear wheels j and k are
feathered thercon and are held from displacement dur-
ing the movement of the shaits by collars /.

With the parts constructed as described, in operation
steam is admitted to the nipple K, and whenever the
valve L is open, will enter the upper end of the cylin-
der A, causing the downward movement of the piston
I and the turning of the crank. This, through the
oear connection described, will rotate the shaft Q and
the cam S thereon which will close the valve at various
points in the stroke of the piston according to the longi-
tudinal adjustment of the shaft Q. Thus, if the shalt

1s s0 adjusted as to register the central portion of the

cam with the valve stem, the valve L will remain
closed constantly, but an adjustment of the shailt in
either direction from this neutral point will cause the
opening and closing of the valve, the pertod between
varying with the adjustment until a point 1s reached
where the valve remains open during the entire stroke.

Upon the completion of the down stroke of the piston
I, the cam T upon the shaft R will operate to open the
valve N which will permit the steam in the cylinder
A to pass into the cylinder B. The piston J in this
cylinder will be at the upper end thereof and, as the
steam 1s admitted, will be driven downward, the steam
expanding in the larger cylinder while at the same
time the movement of the crank shaft will return the
piston I in the small cylinder. Upon the completion
of the down stroke of the piston J, the steam in the cyl-
inder B 1s exhausted, preferably through direct ex-
haust ports m which are uncovered by the final move-
ment of the piston and which communicate with the
annular exhaust channel n surrounding the cylinder I3.
In the meantime, the cam S 1s turned to again open the
valve L, admitting the high-pressure steam to the cyl-
inder A, which again drives downward the piston I and
during the return stroke of the piston J, the exhaust
valve P 1s opened by the cam U to permit of the ex-
pulsion of the remaining steam in the cylinder B.

It will be understood from the description above
given that the quantity of high pressure steam admit-
ted to the cylinder A and expanded therein and sub-
sequently in the cylinder B is determined by the ad-
justment of the cam shafts Q and R. Thus, by limit-
ing the volume of steamn so admitted, it may be ex-
panded until atmospheric pressure is reached. On

the other hand, if power rather than efficiency is de-

sired, by adjusting the cam shafts the cut-off may be
lengthened until steam 1s admitted during the entire
working stroke of the piston I. If still greater power
1s required, by further adjustment of the cam shafts the
cam S will register its annular portion ¢ with the valve
stem, with the result that the valve L will be held open
after the completion of the down stroke of the piston
I and during its return stroke. This will result in
admitting steam at high pressure into the cylinder B
by way of the cylinder A and the large area of the pis-
ton J 1s thereby operated upon by a high-pressure
steam. |

It 1s to be noted that when the adjustment last de-
scribed 1s made, the steam in the cylinder A 1s operated
This will
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diminish the power, but inasmuch as the piston J 1s
very much larger than the piston I, the resistance of
the latter is overcome. In the opposite stroke, the
steam in the cylinder A will be effective in driving the
eneine, and the total effect, therefore, is the power
which would be generated by the piston J in the cylin-
der B alone, the other eylinder being cut out of action.

In order to maintain the balance of the engine, [
preferably construct the same with a plurality of pairs
of cylinders A and B and, as shown, three pairs are

used, the cranks of which are equidistant from cach

other and distributed around the crank shaft.

What I claim as my invention 18:—

1. An eneine comprising two cylinders connected in
compound for the successive utilization of a volume of
steam and a variable cut-off for the first cvlinder adapted
to extend the period of steam-admission thereto into that
aof the second cylinder, whereby the steam in said cylin-
ders may be variously expanded or used at a maximumn
pressure.

9. In a compound single-acting engine, the combination
of a valve controlling the admission of steam- to the high
pressure ceyvlinder. means for holding gaid valve open con-
tfinucusly for constantly admitting live steam to the high
pressure eylinder, and a valve for intermittently admitting
live steam to the low pressure eylinder from the high pres-
sure cviinder. ' |

3. In a compound single-acting engine, the combination
of n valve controlling the admission of steam to the high
pressure cylinder, means adjustable relative to the iniet
valve Tov operating the same, such means adapted when at
one point of its adjustment to hold the valve open contin-
nously tor constantly admitting live steam to the high
preasure cylinder and means for intermittently admitting
ive steam to the low pressure cylinder dircetly from the
hieh pressure cylinder, _

4. A compound single-acting piston engine comprising
hielh and low pressure cylinders, means for admitting live
steam to the high pressure cylinder, a second means for
admittine steam from the high pressure to the low Pres-
sure evlinder, adjustable mechanisms for controlling the
admisgion of steam fo the high and low pressuve cylinders,
one of said mechanisms capable of an adjustment to cause
the admission of a continuous supply ot live steam to the
high pressure cytinder.

3. In a compound single-acting piston engine, the combi-
nation with communicating high and low pressure cylin-
ders, of a valve ¢ontrolling such communication,. means
for intermittently actuating the valve, a suitable inlet to
the high pressurce cylinder, a valve controlling the inlet,
an adjustabie cam for operating the valve, the cam pro-
vided with a continuous annular portion adapted to hold
the valve open continueusly to admit a constant flow of
live steam into the high pressure c¢ylinder.

G. Tn a compound single-acting piston engine, the combi-
nation with communiecating high and low pressure cylin-
ders, of a valyve confrolling the communication bhetween
Lhe evlinders, means operated from the crank shaft for in-
termittently actuating the valve, the high pressulre cylin-
der provided with a steam inlet, a second valve controlling
sitel inlet, means adjustable relative to the inlet valve for
cpoerating the same, such means capable at one point in its
adinstmeni of retaining the inlet valve open throughout
the length of one or more strokes of the engine to admit a
continuwous supply of live steam to the high pressure cyl-
inder,

7. ITn a compound single-acting piston engine, an inlet
valve controlling the admission of steam to the high pres-
sure evlinder, a low pressure cylinder in communication
with the high pressure evlinder, an intermittently actu-
ated valve controlling the acdmission of steam from the
hizh to the low pressure cylinder, a valve actuating cam
for the inlet valve, the cam capable of longitudinal ad-
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justment, and an annular disk at one end of the cam, ., justment, and an annular portion at each end of the cam,
adapted when in engagement with the valve stem to hold | each of said annulayr portions adapted when in registra-
the inlet valve continuously open to admif a continuous | tion with the valve stem to hold the valve continuously
supply of live steam to the high pressure cylinder. .. open. | |

H 8. In a compound single-acting piston engine, an inlet
valve controlling the admission of steam to the high pres-
sure cylinder, a low pressure cylinder in communication |

In testimony whereot I aflix my signature in presence
of two witnesses.

with the high pressure cylinder, an infermittently actu- JOHN D. MACLACHLAN.
ated valve controlling the admission of steam from the Witnesses : |
10 high to the low pressure cylinder, a valve actuating cam JAMES I', BAanRry,

for the inlet valve, the cam capable of longitudinal ad- AMELIA WILLIAMS.
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