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No. 736, I"‘87

UNITED STATES

Petented August 18, 1903

PATENT OFFICE

JOHN J. 0. R. RULIANCIH, OF CLAYTON, MASSACHUSETTS.

ROTARY."E-XPLOSIVE-ENGINE.

SPECIFICATION forming pe,lt of Letters Petent No. 736, 787 dated August 18, 1903.

Apphcetmn ﬁled Oeteber 16 1902 Serial No. 127,470,

(No medel.) .

To all whom it may concern:

Be it known that I, JouN J. O. R. RULIAN
CTH, a subject of- the Emperor of Austria-
Hunﬂ‘ary, and a resident of Clayton, in the
county of Berkshire and State of Massachu-

- setts, have invented a new and useful Im-
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provement in Rotary Explosive-Engines, of
which the following isa speelﬁeemon

My invention relates fo enlmprovement in

hydroearbon explosive-engines of the rotary

type, in which the rotary pIStOI]S are S0 con-
~nected by a series of levers to the driving-

shaft that the use of clutches is entir ely eb—
viated.

A further obJeet is to plOVlde anengine of
the above characterin which four eharges of

- themixed gases are admitted, compressed, ig-
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nited, and exhausted durmﬂ' one complete
revolution of the driving- shaft | |
A practical embodlment of myinvention is

'repreeented in the accompenymﬂ* drawmbe

In which—

Figure1 represents the engine in side ele-
vation with the pistonsin one position. Kig.

2 is a similar view with the pistonsinanother

position. Fig. 8 is a rear elevation of the en-

gine with the parts in the position represent-
| ed in Fig. 2. Fig. 4 is a vertical section from
front to rear thl ough the engine in the plane

of the line A A of Fw 3. Hig. 5isa view of
the eylmder—head removed from the engine,
and IKig. 6 is a transverse vertical central
section through the engine proper.

The clreular wall of the engine cylinder or

casing is denoted by 1, its permanent head
by 2, 1ts removable head by 3, and its suit-
aple qupmrtrmﬂ' base by 4.

The circular wall 1'of the engine is pro-

vided with a very large exhaust-port 5, and

the cylinder-heads 2 end 3 are prowded with

large ventilating-holes 6 and 7 adjacent to
the exhaust-port 5. An inlet-port 8 for the
mixed gases communicates with the interior
of the eylinder, which port in the present in-
stance 1s located in the cylinder-head 3. A
hole 9igstapped through thecircular wall 1 of
the cylinder opposite the exhaust-port 5 for
the reception of a sparking-plug 10 of any
well-known or approved construction. Two
pairs of concentric overlapping pistons are
mounted to rotate within the eylinder, One

of the sald pistons comprises an enlarged

crank-shaft 11 having two oppositely-pro-
jected wings 12 and 13, ﬁtted to the eylinder-
chamber. The other pleten cemprlses an en-

larged. crank - shaft 14 and a pair of oppo-

sitely-projected wings 15 and 16, correspond-
ing to the wings 12 and 13 of bhe first-named
plston These pistons are mounted in suit-
able bearings in the cylinder-heads 2 and 3
and are prewded with concentric ceranks 17

| 18, located in different planes BXBBPIOI to the

cyvlinder-head 2.

The dI'IVlIlﬂ'-Shafb is denoted by 19, which
shaftis mounted in suitable bearings 20 21 at
the top of the cylinder. This driving-shaft
19 18 provided at one end with a crank 22 and
at its other end with a driving-pulley 23,
which serves also as a balance-wheel for in-
suring the even rotary movement of the shaft.

A pair of uprights 24 25 project from the top
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of the cylinder adjacent to the crank 22 of

the driving-shaft 19, which uprights serve as
guides for a Verbleally -reciproecating slide 26.

-The upper end of a lever 27 is pivoted at 28
| to the slide 26, and the lower end of the said

lever is connected to the ends of the piston-
cranks 17-and 18 by short links 29 and 30.
This lever 27 is pivoted at 31 to the end of

‘the erank 22 of the driving-shaft at such a

point that when the lever is in a vertical po-
sition the erank 22 will be at the limit of its
upward movement. This connection of the

lever 27 with the slide 26 and crank 22 will

cause the free end of the lever 27 to deseribe
an ellipse as the shatt 19 rotates. Because of

the link connection between the lower end of

the lever 27.and the piston-eranks 17 and 18
the wings of one of the pistons are alter-
nately moved rapidly away from the wings of
the other piston and then slowly away from

the wings of the other piston while the pis-
tons are constantly rotating in the same di-

rection.

The ignitions of the gases:are timed at the
proper periods meehamcally by the following
arrangement: The driving-shaft 19 is pro-
vided with an insulated collar 32, in which
are set four contact-plates 33 34 35 36. Two
brushes 37 38 are provided, the brush 37 be-

| ing connected to one point of the sparking-
| plug 10 by-a wire 39 through a battery 40.
The brush 388 18 connected to the engine, and

as the other sparking-point of the plug is also
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connected to the engine the cirenit is com-
pleted whenever the brushes are engaged
with any one of the contact-plates on the
driving-shaft. To produce the proper times
of spa,rking the contact-plates are so ar-
ranged upon the driving-shaft 19 that three

of the plates—rviz., the plates 34 35 36 —are ar-
ranged in one half of the circumference of

- the shaft and the plate 33 is located in the

IO

other half of the circumference of the shaft.
The operation of the engine is as follows:

The driving-shaft 19 is posmvely rotated to

20

start the engine by hand or by any other
suitable means.
the charge of gas whien has entered the space
between the piston - wings 13 and 15 (see
Fig. 4) through the inlet 8 will begin to be
compressed as soon as the wing 13 cuts oif
the said gas-inlet 8. The complete compres-
sion of the gas is obtained when the wing
15 has traveled té the point held by the
wing 12 in Fig. 4 and the wing 13 has trav-
eled to the point held by the wing 15 in

- Fig. 4. This is a position which the wings
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~a slight distance farther—rviz.,
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assume when the lever 27 is in the position
shown in Fig. 1. As the shaft 19 is rotated
enough to
start the lower end of the lever 27 along the
flattened portion of the ellipse—the gas which
has been compressed between the wings is
ignited by the sparking-plug 10. As there

18 less resistance back of the wing 10 past the

sparking-plag than back of the wing which
has not yet reached the Sparkmﬂ'-pluw the
wing which has passed the sparking-plug will
be forced rapidly away from the wing which
hasnot yet reached thesparking-plug. Inthe
meantimethe wing which has not reached the

- sparking-plug follows slowly after the other

40

wing referred to until the two wings reach

the positions shown by the wings 12 and 16.
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The exhausting of the ignited gases then be-

~gins through the upper part of the exhaust-

port 5. 'T'his will create a suction outwardly
through the said port, whieh will draw air in
through the side openings 6 and 7 in the cyl-
inder-heads for cooling the piston-wings. The

- exhaust-port 5 and the side openings 6 and 7
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are 80 arranged with respect to each other
that the exhaust-port is opened and the prod-
ucts of combustion are permitted to escape
before the side Openmﬂ's are uncovered, thus
insuring the drawing in of air throuwh the
side openings 6 and '7 As this series of ad-
mission, compression, ignition, and exhaust

have been taking "place between one set of

adjacent piston-wings the nextsucceeding set
of piston-wings have been following the same
series of steps. As there are four of these
piston-wings it will be seen that there is a
continuous succession of admission, com-
pression, ignition, and exhaust during a con-
stant rota,ry movement of the drwmrr-shaft
It will be seen that it is necessary £ accl-
rately determine the time of ignition, so that
there will always be less reswtanee back of

the advance piston-wing than there is back |

- As the shaft 19 is rotated

of the said lever having a

736,787

of the next succeeding piston-wing. It will
thus be seen that by the arrangement of the
levers between the rotary pistons and the ro-
tary driving-shaft I am enabled to entirely do
away with the clutching of one of the pistons,
as has heretofore been deemed necessary.
Furthermore, by the use of the large ex-
haust-port and the air-inlet openings in the
cylinder-heads adjacent thereto I am enabled
to utilize the suction due to the exhausting
of the spent gases to cool the pistons. It will
furthermore be seen that the engineis a very
simple one and is one that is noti liable to be-
come disarranged, as all of the parts are me-
chanically connected. Furthermore,the cut-
ting off of the inflowing gases is always accu-
rately determined according to the speed of
the driving-shaft. The tlmes of ignitions are
also absolutely dependent upon lhe speed of
the drlvmg-—shafb

~ Itisto be understood that the air-admission
openings 6 and 7 and the exhaust-port 5 may
beextended downwardly foragreater orlesser
distance to produce the best results

-As the wings pass the air- admission open-_
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ings 6 and 7 a certain amount of air will be

admitted into the lower portion of the cylin-

der, which air will be mixed with the gases
which are admitted through theinlet 8. The
amount of this air admitted may be accu-
rately determined by the size and position of
the said admission-openings 6 and 7 a,nd the
exhaust-port 5. |

What I claim is—

1. An explosive-gas engine comprising a
cylinder, a pair of double wmﬂ'ed rotary pis-
tons therein, a gas-inlet, a spa1k1ng device
and a gas—outlet S0 armnged that the gases
are successivelyadmitted,compressed,ignited
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and exhausted between adjacent wings of the .

pistons, the said cylinder being further pro-
vided with ventilating-holes for the pistons
adjacent to the gas- outlet

2. An exploswe—ﬂ'a,s engine comprising a
cylinder, a pair of concentric rotary pistons
therein each provided with a crank, a rotary
crank-shaft and a lever connected interme-
diate its ends to the crank-shaft and having
a sliding support at one end, the other end
link connection
with the piston-cranks whereby a varying ro-
tary movement in the same direction of the
pistons will produce a continuous rotary
movement of the erank-shaft at a predeter-
mined speed, and means for exerting pres-
sure between the pistons at predetermined
points in their rotary movements for driving
the same,.

In testimmony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, thls 13th-day of Octo-
ber, 1902.

JOHN J. 0. R. RULIANCIH.

Witnesses:
H. E. HyLET,
A. S. HUGGINS.
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