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UNITED STATES

PATENT OFFICE.

ALEXANDER M. CUMMING, OF ELIZABETH, NEW JERSEY.

IMPROVEMENT IN LOCOMOTIVE-ENGINES.

Specification forming part of Letiters Patent No. 1 89,764, dated April 17, 1877 ; application filed
April 4, 1877,

To all whom it may concern :

Be it known that I, ALEXANDER M. CUuM-
MING, of Elizabeth, in the county of Union
and State of New Jersey, have invented cer-
tain new and useful Improvements in Loco-

"notive-Engines, of which, the following is a

specification:

My invention consists, first, in the combi-
nation, with the links and eccentrics of a lo-
comotive-engine, of certain levers connected
with the valve-rods of the ordinary eylinders,
and with rock - shafts connected with the
valve-rods of certain secondary cylinders, as
hereinafter more fully set forth; second, in
combination with the ordinary cylinders of
a locomotive-engine provided with outside

connections, of two secondary cylinders pro- -

vided with inside connections, all arranged to
operate as more fully hereinafter set forth ;
third, in the combination, with the ordinary
cylinders of a locomotive -engine, of inside
connected secondary cylinders, the valves of
which are operated by rockers controlled by
links on opposite sides of the engine, substan-
tially as set forth ; and, finally, in the combi-
nation, with the shaft for operating the sec-
ondary engine, of a rocker or rock-shaft for
operating the primary engine, both being con-
nected by a single link, so that their valves
may be reversed and controlled simultane-
ously, as more fully hereinafter set forth.

In the drawings, Figure 1 represents a lon-
gitudinal vertical section of a locomotive-en-
gine, showing the valve-gearing in elevation.
Fig. 2 represents a horizontal section of the
cylinders and valve-chests, showing a plan
view of the valve-gearing. Fig. 3 represents
a view, showing a front elevation and partly
a vertical transverse section of a locomotive-
engine with my improvement applied ; Fig. 4,
a detached perspective view of the cylinders
with the heads and valve - chests removed,
showing the course of the respective ports;
and Fig. 5, a detached perspective view of the
links and valves of the respective cylinders.

The letter A represents the boiler of a loco-
motive-engine mounted upon its framings, as
usual; and B, the ordinary cylinders thereof,
constracted in the usual manner, and forming
the primary eylinders of the present com-
pound engine. The valve-chests of said pri-

mary cylinders are connected with the boiler
by means of the ordinary ports C, and are
provided with the ordinary induction-ports D
D and eduction-ports E, eonnected with said
cylinders and controlled by means of the
usual slide-valves. The exhaust-ports of said
primary cylinders, instead of leading to the
exhaust-pipe, as usual, lead, by means of the
induction-ports F, to the steam-chests of the
secondary cylinders. The said secondary eyl-
inders and valve-chests are counterparts of

. the primary eylinders, with the exeeption

that the ports leading from the exhaust-ports
of the primary cylinders enter the valve-chests

“of the secondary cylinders at the front ends
. of said secondary cylinders, instead of at the

rear ends, as in the primary cylinders. This,
however, is mainly for convenience in the ar-
rangement of said respective ports, as their
relative positions may be varied, if found de-
sirable. The letters G G represent the pis-
tons of the primary cylinders, H H their pis-
toun-rods, and 1 I the pitmen connecting with
the cranks K K of the driving-shaft L. The
letters M M represent the pistons of the sec-
ondary cylinders, N N their piston-rods, and
O O the pitmen connecting them to the sec-
ondary cranks P P on the driving-shaft L.
The letters R R’ represent the eccentrics ar-
ranged, as usnal, on the crank-shatt L, and
conneeting,as usual, with the links 38/, Said
links, instead of connecting directly with the
valve-rods of the primary eylinder, as usnal,
conneet with the levers T 1Y, the upper arms
of which connect with the valve-rods of the
primary cylinders, and the lower ends, re-
spectively, with two rock-shafts, U U’, ex-
tending transversely under the engine. These
rock-ghafts are provided with arms V, which
connect with the valve-rods of the secondary
eylinders, the rock-shaft U, operated by the
lever T, which operates the valve-rod on one
side of the engine, having its arm V counect-
ed with the valve-rod of the secondary cylin-
der on the opposite side of the engine, and
vice versa.

The cranks on the driving-shaft, which are
connected to the primary and secondary cyl-
inders, are formed in such relation to each
other that while one is at the dead-ceunter, the
other is at its most effective working position,




and the valve-gearing and valves are: so ar-
ranged in connection with the driving-shaft
that wben:the piston: in one:primary eylinder
is about at the commencement of its stroke,
the eylinder: just beginuning to take steam, as
shown in Fig. 1, the secondary cylinder con-
nected therewith will be on: about:its: half-
stroke, while the primary eylinder on the op-
posite side of the engine will :be :on :its: half-
stroke, and its secondary eylinder at the com-
mencement of' its stroke, as shown in Fig, 2.

The primary and secondary cylinders may
be constructed - in separate pieces, with the
proper ports, and bolted or otherwise conneet-
ed together; but I prefer to construet the two
in one piece, as represented in Fig. 4.

The advantages of my improvement are ap-
parent:from:the foragoing: description,

It will. be seen. that in my improved com-
pound : engine : the: steam: exhausts: directly
from the primary into the secondary eylinders,
without passing pipes or passages of any great
length, as in the sompound engines heretofore
constructed, and that by the peculiar arrange-
ment of the valve-gearing I effectually provide
for effectually operating the valves :of both
the : primary and secondary cylinders, by
means of the ordinary eccentries and link-mo-
tion,  which' not only : greatly simplifies: the
machinery, but provides for reversing the en-
gine with the same facility as in the ordinary
single engines heretofore used.
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What I claim, and desire to secure by Let-
ters Patent, is—

1. In combination with the links operated
by the eccentrics of 4 locomotive-engine, the
levers connected with the valve-rods:of the
main or primary cylinders, and with the rock-
shafts  conneeted with the wvalve.rods of the
secondary: cylinders on: opposite sides, sub-
stantially as herein set forth. ’

2. The combination of the primary cylinders
provided with outside conneetions, and the
secondary cylinders provided: with inside con-
nections, substantially 4s: described, for: the
purpose specified.

3. In:a: locomotive-engine, the :inside: con-
nected . secondary - ¢ylinders, ' the: valves of
which are operated by rockers controlled by
the links on opposite sides of the locomotive,
substantially as herein set forth.

4. The combination of the shaft for operat-
ing the secondary engine, and the rocker for
operating the . primary ' engine, ' both Dbeing
connected by a single link, so: that the valves
of both may be reversed and controlled, sub-
stantially as described. .

In testimony that I :claim the foregoing 1
have hereunto set my hand in the presence of
the subscribing witnesses.

ALEXANDER M. CUMMING,

Witnesses:

CHaAs. L. Coouns,
J. A. RUTHERFORD.




