Sheet 1.

3 Sheets

(No Model.)

C. L. & G. F. SWAIN,
STEAM ENGINE.

No. 459.370.

Patented"Sept. 8, 1891,

ALITLELINLLL LAY

€
AAAMVAVAANANINVAVRRT

S g et

0 0N o R T e

9/

£/
9

i
__. Q\

‘__ |

]

JANINRINRRANN

A S

(B R R ISR R R

9

$/
9/

.S,

AR RIS |

,/

Y

Tnventors:
babn 8 Surairn

LF

&

ay,

123

THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTOR, D. &,




- (No Model.) 3 Sheets»Shee£ 2.
C.L. & G. F. SWAIN.
STEAM ENGINE,

No. 459,370, " Patented Sept. 8, 1891,

fig.R.

2
AN NN N N SR VESSENSY

Al \\\\\\\\\ [J
( & \\\ n 3
N

AR

-

SAANNNNANINNSNNY
3 N

Yegr.. falor B
&. Jdedet | ‘&54-7«5 >

s




3 Sheets—Sheet 3.

C. L. & G F. SWAIN.
STEAM ENGINE.

(No Model.)

Patented Sept. 8, 1891.

No. 4569,370.

e

LN NN LA AL AN AL AR BB A

AXNAMIIINVAVIVNNVINVAVNVN VN ANERS
¥

£ 0%

¢

.)

\i

o

5o

£
ATTNNNAUNSNNANUNSSCSNTS

_v____

b4

¢ b2/

ors;
sy,

e
8 .
Z.

O

In




Io

15

UNITED STATES

PaTENT OFFICE.

CALVIN L. SWAIN AND GEORGE F. SWAIN, OF BELVIDERE, ILLINOIS,
ASSIGNORS OF ONE-HALF TO EUGENE E. P. TRUESDELL, OF SAME

PLACE.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 459,370, dated September 8, 1891,
Application filed December 5, 1890, Serial No, 373,712, (No model.)

To all whom it may concern:

Be it known that we, CALVIN L. SWAIN and
GEORGE F. SWAIN, citizens of the United
States, residing at Belvidere, in the county
of Boone and State of Illinois, have invented
certain new and useful Improvements in
Steam-Engines, of which the following is a
specification.

The.object of thisinvention is to construct
a steam-engine in which the eylinders are sus-
pended from a support in such manner as to
swing with the least possible friction or re-
sistance, v

The further object is to place a series of
these cylinders in a line, each provided with

- & piston which has a direct connection with
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its crank, so that as the crank revolves it will
cause the cylinders to swing and in their
swinging movement will take steam and ex-
haust at.proper intervals.

In the accompanying drawings, Figure 1is
a lengthwise vertical central section through
the engine, showing the pistons in the cylin-
ders in their extreme positions. Fig.21is a
transverse vertical section throu gh one of the
cylinders on dotted line o, Fig. 1. Fig. 3 is
a face view of the center partition through
which the steam is supplied and a passage-
way for the exhaust. Fig. 4 is a transverse
section through the center partition on dot-
ted line b, Fig. 1. T'ig. 5isa face representa-
tion of a cylinder, as seen from a section cut
on dotted line ¢, Fig. 1.

The casing for our improved engine con-
sists of the sides 1, top 2, and bottom 3 of a
single piece. The ends 4 are held in place
in their connection with the center portion
of the frame by belts,in any snitable man-
ner. A center transverse partition 5 is cast
with thecenter portion of the frame. A shaft
6, which serves to support the eylinders, is
held in supports formed in the ends 4 and
center partition, and is secured by set-screws
7. The cylinders 8 have their upper ends
closed and their lower ends open. A portion
of two opposite sides of the Iower end of the
cylinders is cut away in order to permit the
crank to revolve, and the depending portion
serves to guide the piston in its full move-
ments and the piston is less liable to cramp

in-the eylinder when the crank isin its lowest
position, as shown at Figs.1, 2, and5. When
it is swinging the cylinder bast the center,
less force is required of the crank, as the
piston is close to it and has full ‘bearing-
surface in the cylinder. The cylinders are
suspended from their shaft-support 6, one
on each side of the center partition 5. The
sides of the cylinders facing tLe center par-
tition are planed, and a port 9 communi-
cates with the inside of the cylinder. This
port is located so that its exit will be in the
central lengthwise direction of the eylinder,
Both faces 10 of the center partition are
planed and receive the planed faces of the
cylinders. This partition hasa steam-supply
passage 11, its upper end connecting with the
steam-supply, while itslower end terminates
in openings12 communicating with the eylin-
ders. 'This partition also has a steam-ex-
haust escape 13, similar to the steam-supply,
having its lower openings 14 communicating
with the cylinders. The opposite or outer
sides of the cylinders have their surfaces

-planed, and a plate 15, seated in a recess

formed in the inside of the ends 4 of the cas-
ing, comes in contact with the outer surfaces
of the cylinders, and by means of the set-
screws 16 the cylinders can be held to their
seats in contact with the center partition. A
shaft17 issupported below the open endsof the

cylinders and isin double-crank form, a crank

18 for each of the cylinders. The crank por-
tion has a piston 19 supported thereby, and a
kalf-box 20 connects the piston with the
crank, so that any movement imparted the
piston will be transmitted to the crank. The
ends of the shaft are supported by the ends
of the casing and have a portion of their
length tapering. A bushing is placed over
the tapering portion of the shaftand by means
of bolts this bushing may be adjusted to take
up any wear and insure smoothrunning, Pul-
leys 21 may be placed on either or both ends
of the shaft for the purpose of transmitting
bower. This shaft has a central bearing in
the partition 5, and half-box 22 holds the shaft
in position. ,

This engine is constructed to run in oil,
and when at a standstill the oil will reach
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the dotted line shown at Fig. 2.
provided a cup 23, which is placed below the
bottom of the casing and communicates with
the inside of the casing. A pipe 24 com-
municates with this cup and extends upward
along the outside of-the casing -and has an
open-ended cup 25 located at its upper end,
an overflow-pipe 26 connects with the open-
ended cup and ison a line with the level of
the oil within the casing. Some water is gen-
erally employed in connection with .the oil,
which will settle at the bottom, and the sedi-

mentwill bereceived in the cup 23. By means:

of the overflow-pipe the oil can be held at the
properlevel at all times and will be prevented
from risingabove a certain level,as the water
can escape through the overflow-pipe.

The operation of the engine will now be ex-
plained. If steam be admitted to the steam-
passage, it will descend and seek to escape
through the lower openings; but as long as
the cranks are on the dead-center, as shown
in the drawings, the engine will remain. at a
standstill; but should the crank be thrown
past the dead-center the port-opening of one
of the cylinders will move until a communi-
cation is formed between the steam-passage
of the partition and the cylinder, when the
steam will enter the cylinder and drive the
piston down, which will cause the crank-shaft
to revolve as soon as a communicabion is
formed between the steam-passage and the
cylinders. A communication is also formed.

between the outer cylinder and the exhaust-
passage in the partition, which will remain
so until the cranks have passed the center,
when the cylinder that was taking steam will
begin to exhaust and the cylinder which had
been exhausting will begin to take steam.
40 When the pistons move they cause thecrank-

We have'

shaft to revolve, which will cause the cylin-
ders to swing on their supports. This swing-
ing movement will bring the port of the cyl-
inder over the steam-passage during about
one-half of a revolution and over the exhaust-
passage the balance of the revolution, and
while one cylinder is taking steam the other
is exhausting. By this arrangement we are
able to form a direct connection between the
crank and piston, and, suspending the cylin-
ders, very little power is required to move
them in order to take steam or exhaust, and
by taking steam in at the side of the cylinder
a close fit can always be had and any wear
can be readily taken up.

The device herein shown and described for
regulating the height of oil in the casing is
reserved for a separate application.

We claim as our invention—

In a steam-engine, the combination of a suit--

able casing having a center division - wall,
which is provided with steam -supply and
steam-exhaust passages, a cylinder located on
each side of the division-wall and oscillatory,
suspended from a stationary support, having

one end open and the other end closed, a port

communicating with the cylinder near its
closed end and with the passages in the par-
tition at the side and near its lower end, an
adjustable plate for taking up the wear and
holding the eylinders in contact with the cen-
ter partition, and a crank for each cylinder
having a direct communication with the pis-
tons. )

CALVIN TI. SWAIN.
GEO. F. SWAIN.

Witnesses:
A. O. BEHEL,
E. BEHEL.
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