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Specification of Letters Patent, Patented Dec. 30, 1919.

Application filed May 31, 1917. Serial No. 171,849,

To all whom it may concern: .

Be it known that I, AuserT B. NEWLAND, a
citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented a certain
new and useful Improvement in Rotary En-
gines, of which the following is a full, clear,
and exact description, reference being had
to the accompanying drawings. ’

This invention relates particularly to an
improved rotary gas engine, and has for its
objects the production of an engine of this
sort that is of a compact and sturdy con-

-struction; that is very powerful; that is

easily started by the injection of pressure
fluid into the explosion or working chamber;
that operates quietly and without vibration;
that is comparatively inexpensive of manu-
facture; and is of simple construction.
While I have stated that my invention
relates particularly to rotary gas engines,
certain features are applicable to other ap-
paratus, and as I proceed to describe the em-

“bodiment herein disclosed in detail, I desire

it to be understood that the invention is not
limited to such details further than is re-
quired by the terms of the annexed claims.
In the drawings accompanying and form-
ing a part hereof, Figure 1 is a sectional
side elevation of a gas engine embodying my
invention; Fig. 2 is a section on line 2—2 of

Tig. 1, 1ooking in the direction of the arrows, -

and involving a carbureter, compressed air
tank, and connections between them and
the engine all of which go to make up a sys-
tem of which my improved engine forms a
part; Fig. 3 is a section on the correspond-
ingly numbered lines of Fig. 1, looking in
the direction of the arrows; and Fig. 4 1s a
detail of the spark controlling switch and
ignition circuit. :

The engine casing 1 is oblong and con-
tains two cylindrical chambers 2 which in-
tersect or emerge, and a rotor 3.is eccen-
trically mounted in each chamber, the pe.
ripheries of the rotors engaging in rolling
contact with each other at the center of the
casing. The casing has an open side that.is
closed by a plate 5 which constitutes one of
the side walls of the chambers 2, the oppo-

_site side wall being designated 6. Each rotor

is keved to a shaft 8 which has its ends jour-
naled within bearings that are housed with-
in evlindrieal hosses 9 extending outward

5> from the walls 5 and 6. Spur gears 10, hav-

ing a pitch diameter substantially equal to
the diameter of the rotors, are secured to the
shafts 8 beyond thé bosses 9 of the plate 5
and these gears mesh with each other so that
the rotors are caused to operate in unison,
rotating, of course, in opposite directions.

60

-Each rotor is provided with a plurality

(eight in the present instance) of radial
transverse pockets 12 within which blades 13
have a sliding fit. The body portion of these
blades are of a length to accurately fit be-
tween the side walls 5 and 6, and end pro-
jections 14 of the blades traverse cam

65

grooves 15 in the walls 5 and 6. The pur- .

pose of the cam grooves 15 is obviously to

. retract and extend the blades 18 as the rotors

rotate, the grooves being of such shape as to
completely retract the blades when they are
within the meeting zone of the rotors so as
not to interfere with an absolute engagement
of the surfaces of the rotors, and then to
gradually project the blades as they advance
with the rotation of the rotor until their
outer edges engage the cylindrical walls of
the chambers 2 and maintain them in con-
tact with the walls through substantially 45
degrees of their orbit of travel. Upon con-
sulting Fig. 1 it will be seen that the regions
of contact of the blades with the walls occur
immediately on opposite sides of the point
where the chambers merge, the adjacent
portions of the grooves 15 being concentric
with these wall portions. The outer half of
each groove 15, that is the half toward the
end of the casing, is concentric to the axis
of the rotor wherefore the blades are held
in their extreme extended positions until
they are again retracted by the inwardly di-
rected portion of the groove.

What I shall term the explosion cham-
bers A are situated between the receding sur-
faces of the rotors above, and below their
line of contact with each other and the up-
ward extent of the chambers is defined by
the last set of opposed blades to engage the
walls of the chambers.. While I have ex-
plained that there are two explosion cham-

‘bers, it will become evident from the de-

scription of the operation of the engine that
only one of these is used at a time, the two
being employed for the purpose of revers-
ing the engine.

Within a slightly tapered transverse bore
20 which extends through the thickened por-
tion of the casing above and below the re-
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2

spective explosion chambers is contained a
correspondingly tapered sleeve-valve 21 hav-

-ing an annular wall 22 at its smaller end

through which extends a gudgeon 23 of a
tapered ‘valve 24. A stem 25 extends from
the larger end of the valve 24 through a
sleeve 26 that is attached to the adjacent end
of the sleeve-valve 21. . The outer end of

the sleéve 26 has secured to it a pinion 27,

and a similar pinion 28 is fastened to the

. end of the stem 25 where it protrudes be-

15

20

25

yond the end of the sleeve. The valve 24 is
maintained in frictional engagement with
the bore of the sleeve-valve 21, and the lat-
ter is held in proper frictional engagement
with the bore 20 'of the casing, by nuts 29
that are threaded on to the end of the gud-
geon 23, with a washer 30 (that is held to
the gudgeon against rotation in any suitable
manner) interposed between the nuts 29 and
the adjacent surface of the plate which con-

" stitutes the wall 5. The top and bottom walls

of the casing are shown as recessed at 35,
and these recessés communicate with the
corresponding explosion chamber through
ports 36 which bisect. the bores 20. The
sleeve-valve 21 and the valve 24 are pro-
vided with through passageways 37 and 38,

- respectively, which are - adapted to be
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brought into register with each other and

‘with the port 86 by means which will now

be described, and at practically the.instant
of contact of a pair of opposed blades with
the adjacent cylindrical wall portions of the
chambers 2. .
. On the end of one of the shafts 8, opposite
the gear 10, is secured a spur gear 40 which
meshes with the pinions 27, and a similar
gear 41 is carried by the corresponding end
of the other shaft and meshes with the pin-
ions 28. It will be seen from this construc-
tion that the valves 24 and sleeve-valves 21
are rotated in opposite directions so that the
intervals during which their passageways
are in register are very brief; and-the gear-
ing is so arranged that these passageways
will be caused to register at the time the
passageways of the - sleeve-valves coincide
with the ports 36. Furthermore, the ratio
of the pinions 27 and 28 to their respective
gears 40 and 41, is four to one, so that the
ports 36 are opened upon each eighth rota-
tion of the rotors.. . : L

A dome 42 covers each of the recesses 35

-and constitutes therewith -a.fuel receiving

chamber B. :
A spark plug 43 is inserted through each

~side wall of each of the explosion chambers
‘A, and a diagrammatic representation of the

ignition eircuit, including these spark plugs,
is shown in Fig. 4. Also included in the

circuit is a switch that is illustrated in de-

tail in Fig. 4, as well as being shown in
Figs. 2 and 3. . The switch comprises a pair

of contact brushes 45, mounted in a plug 46 -
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-of insulating material, and having binding

posts 47 at their upper ends for the attach-
ment of wires of the circuit. The plug 46
is supported by a bracket 48 from the casing
1 just above the sleeve 26 of the upper
sleeve-valve 21. The sleeve carries a disk
50 of insulating material within which are
inserted contact plates 51, so that upon each

70

half rotation of the disk the brushes.45 will .

be bridged. An induction ¢oil is represent-
ed at C and a battery at D. The primary
winding 53 of the coil is in circuit with the
battery and with the :brushes 45 of the
switch, while one end of the secondary wind-
ing 54 leads to either the upper or lower set
of spark plugs through suitable wires and
switch 55, and the other end of the second-
ary winding is shown as grounded through
a wire which leads to the casing 1. It fol-
lows from this arrangement that when the
engine is in operation, the spark plugs of the
set selected through the switch 55 will be
intermittently flashed alternately with the
opening of the valve which controls the ads
mission of fuel to the respective explosion
chamber which contains the aforesaid set of
spark plugs. - _

A conventional representation of a carbu-
reter, is shown in Fig. 2, the float chamber
‘whereof is designated 60, and the mixing
chamber 61. The latter has connection at
its outlet end with the manifold 62 which
leads to the upper and lower fuel receiving

-chambers ‘B, the branch of the manifold

which leads to each chamber being provided
with a three-way valve 65 through which
communication may be established between
the mixing chamber of the carbureter and

-the fuel receiving chamber, or by means of

which the fuel receiving chamber may be
open to the atmosphere while communica-
tion with the carbureter is cut off. The

“valves are shown in the present instance as

having operating handles 66. A°compressed
air reservoir is represented at 70 and has
communication, through the pipe 71, with
the inlet end of the carbureter mixing cham-

- ber. A-pipe 72 is shown as leading from the

pipe 71 through two branches 73 to the up-
per and lower explosion chambers, and each
of these branches 73 ‘is equipped with .a
three-way "valve 74, having an operating

‘handle 75.

In describing the operation of the engine,
let it be assumed that the valves 65 and 74
are closed and that the switch 55 is thrown
in the direction to include the upper set of
spark plugs. It may be explained that
the compressed air reservoir is charged with
pressure fluid of a comparatively high de-
gree of pressure; and that the carbureter is
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adjusted and connected to deliver fuel to ‘

the mixing chamber in readiness to be
picked up by the air as it rushes through.

Assuming that the engine is to be driven 130
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in ‘a direction in which the right hand rotor
(as viewed in Fig. 1) will rotate to the

- right, the upper valve 65 is turned as shown
in the drawing, while the lower correspond-

b ing valve may be turned to cut off supply
from the-manifold to the fuel ¢hamber and
permit the latter to exhaust to the atmos-
phere.” Unless the sleeve valve 21 and valve
24 should happen to be open, this would
10 not result in a charge of fuel being intro-
duced into the upper explosion-chamber.
The lower valve 74 is now turned to exhaust

the corresponding explosion chamber, while

‘the upper valve 74 is turned as indicated in
15 Fig. 2 to establish communication between
the compressed air reservoir and the upper
explosion chamber.
cumulate at a high pressure within the ex-
plosion chamber and force the rotors to ro-
20 tate by action upon the rear sides of the
blades 13 which are at the moment in con-
tact with the upper walls of the chambers
2. TImmediately after this initial movement
of the parts, the normal working conditions
25 of the engine will be established and it will
continue to operate under the control of the
throttle of the carbureter which is indicated
at 80. It will be understood, of course, that
the upper valve 74 is closed as soon as the
engine is operating under its own power;
and that the lower valve 74 is left open dur-
ing the operation in order to prevent com-
pression within the lower explosion cham-
ber, and which if permitted to exist, would
85 result in retarding the engine.

By simply reversing the condition above
set forth of the upper-and lower valves 65
and 74, and the switch 55, the engine may
be caused to operate in a reverse direction.

Power may be derived from either shaft 8.

Having thus described my invention, what
I claim i1s:— S

1. In apparatus of the character set forth,
the combination of a casing having inter-
secting cylindrical chambers, rotors sup-
ported eccentrically of the chambers and in
rolling contact with each other, said rotors
having peripheral pockets, blades within
said pockets, the casing having grooves in
50 its side walls and the blades having portions
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extending into said grooves, the grooves be-.

ing of such shape as to retract the blades
of the respective rotors in the zone of con-
tact between the rotors and to project the
55 blades with their outer edges in contact with

the cylindrical walls of the chambers.as the

blades of the two ‘rotors depart from each

other, the grooves being substantially con-

centric to the rotors throughout -substan-

60 tially 180°, the casing having exhaust open-

ings located at its ends, and means for

injecting a charge of operating fluid into the
casing to the rear of departing blades.

2. In apparatus of the character set forth,

65 the combination of a casing, rotors within

Instantly air will ac-

'said port, driving connections between said

B .

“said casing in rolling contact. with each

other and having peripheral pockets, blades
within said pockets, .means for retract-’
ing the blades in the zone of centact
between the rotors and for projecting the 70
blades with their outer edges into contact
with portions of the casing wall as the
blades of the two rotors depart from each
other wherefore a working chamber is-
formed to the rear of departing blades, said 76
chamber having an inlet port for operating -
fluid, a valve for controlling said port, driv-
ing. connections hetween said valve and one
of the aforesaid rotors, the working cham-
ber having a second inlet port, and a manu-
ally operated valve for controlling said sec-

80

-ond inlet port.

3. In apparatus of the character set forth,
the combination of acasing, rotors within
sald casing in rolling contact with each other
and having peripheral pockets, blades within
said pockets, the casing having wall por-
tions into contact with which the blades of
the respective rotors are adapted to be pro-
jected, means for so projecting said blades, 90
the space between the zone of contact of the
rotors and the aforesaid wall portions con-
stituting a working chamber, said chamber
having an inlet port, a valve for controlling

85

95
valve and one of the rotors, the working
chamber having a secondary admission port,
and a manually controlled valve for gov-
erning the supply of fluid through said ad--
mission port. '

4. In apparatus of the character set forth,
the combination of a casing, rotors within .
sald casing in rolling- contact with each
other and having peripheral pockets, blades
within said pockets, the ¢asing having wall 105
portions into contact with which the blades
of the respective rotors are adapted to be
projected. on either side.of the line of con-
tact between the rotors, means for so pro- "
jecting said blades, the space on each side 110
of the line.of contact between the rotors
constituting a working chamber, each cham-
ber having an inlet port, a valve for con-
trolling said port, driving connections be-
tween said valve-and one of-the rotors, each 115
working chimber having a secondary ad-
mission port, and a manually controlled
valve for governing  the supply of fluid
through said admission port. ’ :
5. In apparatus of the character set forth, 120
the combination of a casing, rotors within
said casing in rolling contact with each
other and having peripheral pockets, blades
within said pociets, means for projecting
said blades with their outer edges into con- 125
tact with wall portions of the casing as the
blades of the two rotors depart from each
other, the space to the rear of departing
blades constituting a working chamber, said
chamber having an admission port, a valve 139Q
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chamber bisecting said port, a sleeve-valve
within said valve chamber, a valve body
within said sleeve-valve, the sleeve-valve
and valve body, having through ports that
are adapted to be brought into register with
each other and with the admission port, and
operative connections between the sléeve-

valve and one of said rotors, and similar
connections between the valve body and the

other rotor.

In testimony whereof, I hereunto affix my

signature.

ALBERT B. NEWLAND.
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