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UNITED STATES

PaTeENT OFFICE.

GIRONRGE CODE, OF BOSTON, MASSACITUSETTS.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. >647,669, dated April 17, 1800,
Application filed Tune 5,1899, Serial No, 719,346, (No model)

To «ll whonv it iy corcern:

Be it known that I, Geordar CODE, a sub-
ject of the Queen of Great Britain, and a resi-
dent of Boston, in the county of Suffolk and
State of Massachusetts, have invented certain
new and useful Improvements in Steam-En-
gines,of which the following is a specification.

The object of my invention is to produce
an engine that can be driven by steam, gas,
or air in which the total expansion of the ele-
ment is utilized in each cylinder, so that com-
pounding the cylinders is obviated and the
pistons of all of said cylinders driving a com-
mon shaft; and the invention consists of a
numberof independent cylinders the pistons
of which work partly under a full head of
steam and partly under the expansion of the
same, each piston transmitting motion to
separate cog-wheels, all of which are in gear
with central cog-wheels mounted upon ashaft,
from which the power can be utilized, and also
in certain details of construction, as herein-
after set forth.

Referring to the accompanying drawings,
TIrigure 1 represents a side view of an engine
embodying my invention. Fig. 2 is a verti-
cal longitudinal section of same, and Fig. 3
is a transverse vertical section.

A represents acircular casing supported by’

legs B. The casing is formed with openings
a of a diameter equal to the internal diame-
ter of cylinders C, that consists of short tubes,
having an outwardly-extending flange at each
end, the inner flange ¢ being a form to fit
into the side of the casing and secured there-
to by bolts b, and to the outer flange ¢’ is se-
cured a valve-casing D.

E E are covers for the casing A and are

“each formed with a central base that forms a

bearing and shifting box E' for a driving-
shaft I', upon the ceintral portion of which
are secured two cog-wheels G G, and upon
one end of said shaft is mounted a fast and
loose pulley H I, as shown. Each of the
cog-wheels (1 is in gear with four cog-wheels
IT I*1% each of which is mounted upon a
sepavate shaft J, their outer ends being car-
ried in boxes or projections E? formed inone
with the cover E, caps or covers being pro-
vided on one side and stuffing-boxes on the
other side through which said shafts pass.

Iach pair of said cog-wheels are connecled
together by a shaft-bDar I, so that each pair
of cog-wheels I, shaft J, and shaft K form a
crank.

Upon each of the shafts or bars Kismount-
ed one end of a connecting-rod I., the other
end of which is attached to a rod M, secured
to one of the pistons N, that work in one of
the eylinders C. These pistons are so ar-
ranged that when one is fully thrown out
the opposite one will be drawn in, as shown,

Each valve-chamber is fitted with two os-
cillating valves P P/, one for admission of
steain and the other for the escape of the ex-
haust, The exhaust-valves P’ are operated
from eccentrics Q, mounted upon the shaft
J on one side of the engine, said eccentries
being connected by a rod R’ to a bell-crank
S, secured on the end of the valve P, To the
other arm of said bell-crank is fulcrumed a
lever T, having a projection f, that engages
with the upper arm of a bell-crank lever U,
the lower arm of which is drawn down by a
suitable spring V, and the lever T is held
down by a spring t', secured to the upper arm
of the bell-crank lever S, so that when the
bell-crank on the exhaust-valve is operated
the lever U is drawn back by the projection
t and opens the steam-inlet valve until said
projection ¢ is free of the bell-crank U, when
the spring V draws upon the outer arm of
said bell-erank and instantly cuts off the sup-
ply of steam. .

In order to regulate the supply of steamto
the cylinders, I employ & controlling device
that is operated bya governor. (Not shown
in the drawings.) The regulator consists of
a base W, loosely mounted upon the central
shaft F and having four arms W', each hav-
ing near its outer ends a slot «w? in which
works the end of a crank X, mounted upon
a rod X', carried in suitable bearings. Upon
this rod X' is secured a cam Y, upon which
thelever T rests, One of thearms W'is, bya
rod Z, connected to a governor, so that should
the engine be running at a proper speed the
eecentric X' will be in a position o that the
lever T will simply slide on it; but should the
engine be running too fast then the arms W'
will be operated from the governmor by the
rod z, and thus turn the eccentrics Y and
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raise the lever I' until the projection ¢ is free
from the upper arm of the bell-crank lever
U, and the spring V will then draw the outer
arm down, thus cutting off the steam-supply.

1 is a steam-supply pipe that is connected
to all of the chambers containing the admis-
sion-valves, and 2 is an exhaust-pipe connect-
ed to all of the chambers in which the ex-
haust-valves work.

It will be seen that by this construction all
the four pistons N simultaneously assist in
operating the central shaft F through the pit-
man L and gears I G, so that when one of the
pistons has completed its outward stroke the
opposite piston will have completed its in-
ward stroke, while both the other pistons will
be midway in their stroke, one being under
a full head of steam, while the other will be
operated by the expansion of the steam in
the cylinders until the inward stroke is com-
pleted, when the exhaust-valveis opened and
the steam allowed toescape. Then the steam
is utilized until it has expanded double its

647,660

original volume, and by the arrangement of
pistous all dead-centers are avoided.

What I claim is— h

In an engine an outer casing, two pairs of
cylinders secured thereon, each pair being di-
ametrically opposite eacl other, covers for
suid casing, one cover having boxes forming
bearings and the other cover having stuffing-
boxes, a central shaft having two cog-wheels
mounted thereon within the casing, and a se-
ries of pairs of cog-wheels in gear with said
cog-wheels on the main shaft, each wheel being
mounted upon a separate shaft and connected
together in pairs by a rod or shaft, so as to
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act as a crank, that are operated by the pis- .

tons in said eylinders; as set forth.
In testimony whereof I have affixed m ¥ sig-
nature in presence of two witnesses.

GEORGE CODE,

Witnesses:
NEWELL D. ATwooD,
EpwiNn PLANTA,
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