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1o all whom it may concer:
~Be it known that I, THomas B. ROYSE, a

citizen of the United States, residing at San

Miguel, county of San Luis Obispo, and State
of California, have invented certain new and

hereby declare the following to bea full, clear,
and exact description of the same, reference
being had to the accompanying drawings;
forming a part of this specification. ~

My invention relates to certain improve-
ments in motive engines impelled by gas or
other fuel adapted for internal combustion
and to constructing such engines with mul-
tiple eylinders for objects hereinafter ex-
plained. ) S

My improvements consist in the employ-

ment of several or multiple cylinders, the pis-

tons of which are connected to a stationary
crank-shaft and to revolve about the same,
the crank being eccentric to the axis of rota-
tion and the e¢ylinders attached to and revoly-
ing with an outer wheel or drum having its
bearings upon the crank-shaft, and also con-
sist in various devices of a constructive and

operative nature accessory to and forming

parts of the complete engine.

The objects of my invention are to secure
by multiple cylinders & more uniform turn-
Ing strain upon the crank than is possible
when one or two cylinders are employed, to

render such engines more compact and at.

high speed and free from vibration caused by
the reciprocating weights, to dispense with a
fly-wheel, and for other objects that will be
more fully pointed outin connection with the
drawings herewith and forming a part of this
specification. | -

Referring to thedrawings, Figure I is a side
elevation of a gas or internal-combustion en--

gine having four motive cylinders and con-
structed according to my invention. Fig. IT

1s a partial plan view of the same engine.

Kig. 111 is a partial central section of the same
engine parallel to the axis of rotation. Fig.
1V is a broken view in elevation of the gear-
ing to operate the eduction-valves. Fig.Vis
a sectlon through the crank-pin, showing in
side view the manner of attaching the con-
necting-links thereto.

“The framing of the engine consists of a cir-
cular base-plate 1, annular in form, having
the tripod standards 2 and 3 fastened thereto,
the crank-shaft 4, which is stationary, being

nted n held in these standards and fastened by the ss
usetul Improvements in Gas-Engines; and I‘]

screws 5, as seen in Fig. ITI.
Surrounding the crank-shaft 4 and loosely

-mounted thereon is a wheel or drum 6, con-

stituting the main member of the operating

parts and forming a support for the eylinders 6o

7, also serving as a pulley from which the
power of the engine can be transmitted by a
band. - The eylinders 7 (here shown four in
number) can be bolted to the drum 6 or cast

integral therewith,asshown in Fig.III.' These 65

cylinders 7 are set radial with respect to the
axis of revolution and are provided with pis-
tons 8 and connecting-links 9 in the usual
manner. " The links 9 are attached to the

cross-pin 10 in the pistons 8 and at the other %o

end are provided with segmental bearings 11,
held against the crank-pin 12 by the collars
13, which embrace the bearings 11 of all the
links 9, as seen in Fig. V.

The operating finid or fuell, mingled with 75

alr, is admitted through the pipe 27 and pas-

i sage 14 in the center of the crank-shaft 4,

then enters the annular chamber 15, formed
in the crank-plate 16, then passes through

apertures 17 in the nave of the drum 6, up 8o

through - the side pipes 18, and is drawn
through the automatic induction-valves 19
into the combustion-chambers 20. After com-
bustion and acting on the piston 8 the resid-

ual gases are expelled through the eduction- 85

valves 21, passages 22, and apertures 23 into
the chamber 24 and from thence through the
passage 25 in the center of the crank-shaft 4
and escape by the waste-pipe 26, as seen in

Fig. III. The side pipes 18 are made remov- go

able, so the crank 16 can be inserted and the

various parts of the engine put together.
‘The eduction or outlet valve 21 is operated

by an oscillatinglever28, pivoted at 29, moved

by a curved helical cam 30 on the gear-wheel g5

51, which cam engages the oblique face 32 on
the lever 28 and presses it outward so the up-
per end 33 will bear upon and move the stem
54, opening the valve 21 accordingly.

The wheel 31 meshes into the pinion 85, fas- 100
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tened on the crank-shaft 4, and the number | move, said cylinders mounted on bearings

of teeth in these wheels 31 and 35 are so pro-
portioned that while the wheel 31 makes one
revolution bodily around the crank-shaft 4 1t
will make one-half of one complete revolution
on its own axis 36, and thus operate the valve
21 in conformance to the four-cycle system.

Regulation of the engine’s speed 1s per-
formed by a centrifugal weight 37, that slides
on the rod 38, a spring 39 opposing the out-
ward movement of this weight 37 and a sec-
ond spring 40 connecting it to the stem 41 ot
the lever 28, so that when the speed of the

engine exceeds its predetermined rate the

weight 37 moves outward on the rod 33, com-
pressing the spring 39 and by extending the
spring 40 raises the stem 41 and presses the

- end 33 of the lever 23 inward against the stein

20

30

34, holding the valve 21 open, permitting free
circulation through this valve aud preventing
a vacuum in the combustion-chamber 20, so
that no gas or fuel is drawn in through the
valve 19 and the stroke is cut out or is made
without combustion or impulse. When the
speed is sufficiently reduced, the weight 57
moves inward and the lever 28 resumes its
regular function.

The various devices and parts explained in

connection with the induction and eduction .
of fuel or gases and air are quadruple and the

- same for each of the cylinders 7.
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On the interior of the projecting rim 41 of
the drum 6 I provide oblique air-vanes 42,
that aet in the manner of a propeller or ro-
tary ventilator that drives a current of cool
air through the drum 6 parallel to its axis,

and thus protects the cylinders 7 and other

operating parts from the effects of high tem-
perature.

I preferably employ forigniting the charges
of gas or fuel an electric spark generated and
timed in any of the well-known ways familiar
to the art.

The crank-pin 12 and the upper bearings of
the connecting-links 9 are lubricated by the
usual oilways 57.

Having thus explained the nature and ob-

jects of my invention and the manner of con-
structing and operating the same, what 1
claim as new, and desire to secure by Letters
Patent, 1s—

1. In a gas-engine, a fixed shaft having a
central passage, a revoluble drum, mounted
loosely upon said fixed shaft, a fixed crank,
a series of motive cylinders set radially in
said drum and connected to said fixed crank,
in the cheeks or sides of which are annular
chambers communicating with -the central
passage in the crank-shaft and by other pas-
sages or side pipes with the outer ends of the
motive cylinders, substantially as specified.

2. In a gas-engine, a fixed shaft, having
axial inlet and outlet passages for the im-
pelling and waste gases, a ¢rank in the center
of said shaft, a plurality of pistons linked to
said crank, cylinders in whieh said pistons

]

arranged to revolve around the fixed shaft at
each side of the central erank therein, crank-
plates on the said tubular shaft adjacent to
said crank, having annular passages 15, 24
passages or ports extending from said axial
passages radially out through the crank at

each side and communicating with annular

grooves 15, 24 in the crank-plates, and side
pipes 18, 22 leading into the engine-cylinders,
substantially as specified.

3. In a gas-engine, a main frame, a central
fixed tubular crank-shaft held thereon, a cen-

tral crank in said shaft, a plurality of pistons

linked to said crank, a plurality of cylinders
in which the said pistons move, side pipes 18,
22 forming passages for impelling and waste
cgases to and from the outer ends of the eyl-
inders, crank-plates on said tubular crank-
shaft adjacent to said crank, having annular
passages 15, 24 therein, connecting said side
pipes with the hollow of the tubular crank-
shaft, exhaust ways or passages, a plurality
of exhaust-valves, one for each cylinder,
mounted therein and revolving therewith, os-
cillating levers 28 arranged to bear upon and
open said exhaust-valves, gear-wheels mount-
ed on and arranged to revolve with the said
eylinders, and meshing into a pinion fixed on
the crank-shaft, and cams 30 on these gear-
wheels to engage and operate levers 28 and
the exhaust-valves, substantially as specified.

4, In a gas-engine, a fixed crank-shaft, a
central stationary crank in said shaft, a plu-
rality of pistons linked to said crank, pas-
sages through the axis of said shaft for the

admission and escape of impelling and waste

oases, exhaust-valves to open and close sald
passages for waste gases, oscillating levers
arranged to operate said valves, and weights
37 connected to said levers whereby at a pre-

determined speed the exhaust-valves will be

held open and no charge of impelling gas be
drawn in, substantially as and for the pur-
poses specified. -

5. In a gas-engine, the revoluble drum 6,
multiple motive cylinders 7 mounted therein,
outlet or exhaust valves 21 for each cylinder,
and the oscillating levers 28 to open the same,
a centrifugal weight 37 attached to and
adapted to move the lever 28 and hold the

| exhaust-valves 21 open at some predeter-

mined speed of the drum 6, whereby the
charges of fuel are cut out or not drawn In,
substantially as specified.
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6. In a gas-engine, the rotating cylinders

7, automatic inlet-valves 19 and outlet or
exhaust valves. 21, the sliding centrifugal
weights 37, stems 38 and springs 39 and 40,
combined and operating substantially as and
for the purposes specified.

TIIOMAS IB. ROYSE.

Witnesses:
IHENRY IHEIDLAND,
JAMES L. KING.
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