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1o "ci}_ZZ __z_pkom it May COncern:
Be it known that I, BYRON B. BOWER, a citi-
zen of the United States, residing at Bailn-

. bridge, in the countyof Decatur and State of

10

Georgia, have invented certain new and use-

ful Improvements in Rotary Engines, of which |

the following is a specification.
The ObJth of my invention is to pl,owde a

rotary engine of an improved construction

and oper etmg in an improved way.
My invention consists in certain novel or-

._G*a,nlzatlons of instrumentalities, combina-

20

tions of devices, and details of construction
‘hereinafter fully described.

In general outline one form of my ﬂppﬂ-
ratus consists of a main supporting-frame, a

pair of cylinders connected by a suitable

frame and provided with pistons and piston-
rods, frames secured to the piston-rods, and

a forked yoke connecting the frames to which
the piston-rodsaresecured and through which
extends a stationary eccentrie or crank axle.

 As the piston-rods reciprocate in the cylin-

_.25
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~ders, the yoke rides ontheeccentric axle and

causes the cylinders to be revolved bodily
with their frame about the axle. The cylin-
ders are provided with ports for the ELdIIlIb-
sion and exhaust of steam or similar fluids,

and suitable valves and pipes are provided
to admit of the proper WOlkII]ﬂ of the appa-

ratus. |
~ In the accompanymﬁ drawings, I‘wme 1is

~a plan view of one form of my rotary engine.
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Fig. 218 a 1011gitudina-1 section with some of
the parts in elevation; Fig. 3, a detall view
of one of the valves and the eonnectmmpmes
Fig. 4, another defail view of the valves with
the cap or plate of the casing removed. Ifig.
4118 a view ot the Statmnmv outside nla_,te

of valve-casing, showing also “the eta,tmnely'

pipes; Fig. 5, & 1e_11n*1tuc1ma1 section through
the valve, showing how it is connected with

- the frame andshowing also some of the pipes.

.5_0

the flame-connectm yoke.

Fig. 6 is a vertical ceptral section through
one of the cylinders, showing also the piston,
piston-rod, its frame, the main supporting-
frame, and the pipes. Fig. 7is a detail view

of the eccentric axle, which operates the pis-

tons. Fig. 8 is a detail view showing the con-

nection between one of the piston-frames and
Fig. 918 a per- |

il

| ﬁea,tmm
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spective view showing the same more clearly.
Fig. 10 is a pelspectwe view showing a modi-

same sllo'htly modified.
I will first describethe eppmatus siiown 1n

plan in Fig. 1 and more in detail in other:
The main frame A.
‘may be of any Smta,ble construction.
- preferably rectangular, as shown, and sur-
rounds the cylinders B B’, which are located
on each side of the center of the frame and.-

figures of the drawings.

supported by a frame C. Each ecylinder is
provided with a piston D, having a piston-rod

E extending through its heads or ends, and’

each rod is 1)10V1d¢3d with a frame F, shown
as consisting of cross-pieces f
tom, connected by vertical rods /.
between the cvlinders is located an axle G,
which carries a roller H. The axle is so con-

structed as to hold the roller eccentric from
the journals, and preferably consists of end.

pieces ¢, secured to the frame A, latelally-
projecting arms ¢’, and a connectmﬂ—bal qg°,
on which the rellel H is mounted and is free
to revolve. A forked yoke I passes over the

It is

at top and bot-
Midway.

Fig. 11 shows a plan view of the
55
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roller H and forms a connection between the

piston-frames k.
constructed with forked ends K K', prefer-
ably semicircular, extending around the in-
ner sides of the cylmdels and connected with
the piston-frames, as shown in Ifigs. 6, §,and
9 particularly. By referring to these-ﬁgures'
it will be seen that the upright rods f*

slotted at % Through the slots & extend
anti-friction rollers 76", journaled in the en-
larged portions f* of the piston-frames. The

forked yoke I is provided with a slotted en-

largement 1’, which embraces the roller I on
the eccentric axle.
ports the cylinders, 18 secur ed to the valve-
casings L 1./,
the velveaeasmrrs as shown in Fig. o,and the
frame C and the inner side ! of th-e valve-
casing are free to revolve about the axles G.
The section / of the valve is rigidly secured
to the frame A, 'I'hese parts are shewn par-
ticularly in Irig. 3.

This yoke 1s preferably

of the
piston-frames are enlarged and slotted at 7%,
and the ends K K’ of the forked yoke are

The frame C, which sup-

l'80. |

Qo

The crank-axle extends through
95
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The valve on each side of the appar atusis

constructed with four compartments 1, 2, 5,
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and 4. Pipes M M’ on each side of the ap- | the piston-frames and are ﬂotted, at B* and

paratus lead to the valves and enter them
outside of the frame A. These are the main
pipes for supplying and exhausting steam,
and may be used interchangeably. Pipes N
N’ on each side of the apparatus located
within the frame A lead from the valves to
the top and bottom, respectively, of the eyl-

inders B B’ and are suitably arranged to ad-

mit and exhaust steam from the eylinders.
The pipes N N’ are arranged to revolve with

the cylinders and their frame when the ap-
paratus is in operation.

1t will enter compartments 2 of the valves,
and as soon as the machine commences to re-
volve or moves off of adead-center the steam
will pass thence into compartment 1 of both
valves and throughpipes Ninto the top of both
cylinders at once and press down the pistons,
and any steam in the bottom of the cylinders
will exhaust out through pipes N’, compart-
ments 3 and 4, and pipes M. This rotates the
engine. The motion of the apparatus may be
reversed simply by letting in steam by pipes

‘M and exhausting by pipes M’in the manner

above described, except that steam enters at

compartment 4 and passes out through com-

partment 1 as soon as it moves off of a dead-
center. The valves on both sides of the ma-

~chine are the identical counterpart of each
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other, both in their position and operation.

If themachine is on a dead-center, the dead-

center pipe oon the side to whichit isdesired
to rotate 1t should be first used to start the
engine. .

When the pistons are reciprocated in their
cylinders, the forked frames are correspond-
ingly moved, and acting on the crank-axle
cause the cylinders and their connecting-

frame to revolve on its axle, thus producing

- the desired rotary motion.

45

- It will be observed that the cylinders and
their connected parts are nicely balanced on
each side of the apparatus, so that rotary mo-
tion may be readily kept up.

- The connection between the forked yoke

- and the piston-frames is such as to allow the
- yoke to have a slight motion relatively to the

59
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- of apparatus i1s shown.

6o

frames, and the necessary flexible connection

18 thus afforded.

On each end of the cylinder brackets bare

provided, through which the rods 7’ extend

and in which they are free to move.

- The extra pipes O are used to admit steam
at the points indicated tostart the apparatus
should 1t be on a dead-center.

In Kigs. 10 and 11 a slightly-modified form
1. The ¢ylinders B and

B’ being approximately oval in cross-section,
the pistons are of course correspondingly
shaped, and are provided with two rods b’ b7,

connected at each end toaframed? which ex-

- tends through suitable bracketsbt ‘The eyl-

inders are connected by a frame B? the arms
of which are hollow. Rods B° connect with

_ - | the frame-pipes B2,
If steam be admitted through the pipes M’

embrace the end of the arms B% which are
connected with the valves B? and which are
connected with each other by a cross-rod B°.
Rollers B are provided on the arms B’ to

work in the slotted enlargements of the rods. -

B®  Steam may be admitted and exhausted

from the valves B® through pipes X X’ in
substantially the same way as that described
in connection with the preceding figures of
the drawings, and steam is admitted and ex-
hausted to and from the eylinders through

shown as supported on standards B, secured
to a bed-plate B-.

gether.

Having thus described my invent-ion,wh-ét

I claim is— .
- 1. The combination, substantially as here-

| inbefore set forth, of the supporting-frame,

1

the centrally-pivoted cylinder- connecting.
frame, the cylinders at opposite ends thereof,

pistons projecting from opposite ends of the
cylinders, and the revolving piston-conneect-
ing yoke.

BY is a cross-piece con-
necting the rods B° to cause them tomove to-

75

In Fig. 11 the engine is

8o
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2. The combination, substantially as here-

inbefore set forth,of the horizontal main sup-

porting-frame, the centrally-pivoted eylinder-
connecting frame, cylinders at opposite ends

of sald frame having their axes parallel and
at equal distances from the axis of the frame,
the pistons, the parallel piston-rods, the sta-

| tionary eccentric axle, and connections be-

tween the axle and the piston-rods. |

3. The combination, substantially as here-
inbefore set forth, of the main supporting-
frame, the cylinder-connecting frame central-

1y pivoted therein, cylinders at opposite ends
of said frame, the pistons, their rods, piston-

95
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rod frames connecting the opposite ends of

the pistons, the eccentric axle, and connec-

tions between the eccentric axle and the pis-
ton-rod frames. . |

4. The combination, substantially as here-
inbefore set forth, of the main supporting-
frame, the centrally-pivoted ecylinder - con-

I10

necting frame, cylinders at opposite ends

thereof, the pistons; their rods, frames con-
necting opposite ends of the rods, the eccen-
tric axle, and the piston-connecting voke,
through which the eccentric axle extends and
which is forked at each end and connected to
the piston-rod frames. |

5. The combination, substantially as here-
inbefore set forth, of the supporting-frame,

‘the "centrally - pivoted cylinder - connecting

frame, cylinders at each end thereof, valves
on opposite sides of the frame, entrance and
exhaust ports leading to the valves on both
sides of the apparatus, pipesleading from the
valves to the cylinders, the eccentric axle, the
pistons, and connections between the eceen-
tric axle and the pistons. |

0. The combination, substantially as here-
inpefore set forth, of the supporting-frame,
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cylinders at each end of the frame, rotating
valves formed with two or more compart-
ments on opposite sides of the frames, en-
trance and exhaust ports on each side of the
¢ apparatus leading to the valves, whereby the
engine may be rotated in reverse directions,
pipes leading from the valves tothe cylinders,

the eccentric axle, the pistons, and connec- |

tions between the eccentric axle and the pis-
tons. | |

7. The combination, substantially as here-
inbefore set forth, of the supporting-frame,
the centrally-pivoted cylinder-connecting
frame, cylinders at each end thereof, valves
on opposite sides of the frames, entrance and
exhaust pipes leading tothevalves, dead-cen-
ter pipes on opposite sides of the engine for
starting the apparatus in reverse directions,
pipes leading to the cyliders, the eccentric
axle, the pistons, and connections between
the eccentric axle and the pistons.

IO
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8. The combination, substantially as here-
inbefore set forth, of the supporting-frame,
the cylinders at opposite ends of the frame,

2t the eylinder-connecting frame, the pistons, |-

the piston-rods, their frames, the stationary
eccentric axle, the roller thereon, and the
forked yoke through which the roller extends
and which extends through slotted openings

| in the piston-rod frames.

- 9. The combination, substantially as here-
inbefore set forth, of the supporting-frame,
cylinders at opposite ends of the frame, the
cylinder-connecting frame, the pistons, and
piston-rods, the piston-rod frame having slot-
ted enlargements, the eccentric axle, the
forked yoke through which the eccentric axle

30
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Cr:

extends and which is provided with slotted °

ments of the piston-rod frame, and rollers in
the piston-rod frames which extend through
the slotted openings in the ends of the forked
yoke. | - -
 In testimony whereof I have hereunto sub-
seribed my name. . |

BYRON B. BOWER.

Witnesses: |
A. N. SMALLWOOD,
C. W. WIMBERLEY.

ends extending through the slotted enlarge-
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