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No. 793,263,

Patented June 27, 1905.

. UNITED STATES PATENT OFFICE.

FRANZ X. ATZBERGER, OF NEW YORK,

N. Y.

ROTARY GAS-ENGINE.

SEPECIFICATION forming part of Letters Patent No. 793,263, dated June 27, 1905.
Application filed August 5, 1904, <Serial No. 219,600,

To all whom Tt muy conecerr:

Be 1t known that I, Franz X. ATZBERGER,
a cltizen of the Umted States, residing at New
York city, Manhattan, county and State of
New York, have invented new and useful Im-
provements 1n Rotary (zas-Kngines, of which
the following is a specification.

This invention relates to a rotary gas engine
or turbine more particularly adapted for pro-
pelling motor-vehicles, though 1t may also be
used for other purposes.

The engine 1s economical, may be readily
reversed, and automatically regulates the vol-
ume o1 the charge to be exploded.

In the accompanying drawings, Figure 1 1s

a horizontal section, partly broken away, of
my improved gas-engine; Fig. 2, a plan, partly
1In section, thereof, the parts being shown in
the same position as in Fig. 1; Fig. 3, a plan
of the speed-regulator; Flie. 4, a section on
line 4 4, Kig. 3; Kig. 5, a side view, partly 1In
section, of the engine, showing it apphed to
the traction- Wheel of an ftutomobll Fig. 6,
an enldwed cross-section on line 6 6 Fie. 1;
Fig. 7, a side view of the slide-valve; Iﬂlu' 8,
2 cmss-—sectmn on line 8 8, Kig. 6; I_*w* 9., a,
detail of the mixing- clmmbel “and adjommg
parts; Fig. 10, a detail section through one of
the valve-plues, showing 1t in its central po-
sition; and Fig. 11, a detail of the brake.
The letter « represents the cylinder of a ro-
tary gas engine orv turbine, within which 1s
mounted upon shaft i/ a rotary piston ¢. This
piston is provided at 1ts periphery with a
number of pockets or compartments ¢', sepa-
rated from one another by partitions or blades
¢*.  Cylinder « is adapted to communicate
with two pan of explosion-chambers & «' and
e ¢, arranged diametrically opposite each
other. The chambersdd’ are separated from
each other by an intervening partition ¢ and
from cylinder «
tapers toward both ends.
of plate ¢ and t
¢’ of chambers ¢ ' there are formed two gas-
ports ¢° ‘. 'The plate «° forms a guide for
slide-valves 7 7/, adapted to close ports ° d’,
respectively.
inclined ends 7#* 77,

which are pmallel to the

by a curved plate °, which
Between the ends :
he outer diverging walls %

These valves are provided with

- o T T ke T T R TR ks e

oine, the plugs /4

walls ' °. In similar manner chamberse ¢
are provided with an intervening partition &,
a tapering plate ¢, diverging outer wwlls &,
gas-ports ¢ ¢, and slide-valves ¢ ¢/,
inclined ends ¢° ¢°.

Withinan opening of partition ¢° is mount-
ed a rotary valve-plug /4, provided with a re-
cess A" and an apper hollow stem /47, Fig. 10.
The plug A i1s so constructed that its recess A’
1s by a perforation «° In permanent commu-
nication with a mixing-chamber 2. In like
manner partition ¢ 1s provided with a valve-
plug 7, having recess y', and an upper hollow
stem y*, the recess y' communicating by per-
foration ¢ with a mixing-chamber 2. The
means for providing the mixing-chamber with
the elements that constitute the explosive
charge, such as gasolene and compressec air,
will be heremafter described. The relative
position of the plugs and slide-valves 1s such
that if the explosive charge 1s admitted into
thediametrically opposite chambers « ¢ slide-

valves £ ¢ are opened, while slide-valves 7’
g" areclosed, Fig. 1. Ifthe explosive charges

contained within chambers « ¢ are exploded
1n manner hereinafter cescribed, they will
produce a pml of gas-jets that pass through
ports ¢° ¢’ and impinge against piston- blades
¢.  Thus the gas-jets act upon piston ¢insuch
4 manner as to produce a rotation of the same
in the direction of the arrow A, Fig. 1. By
providing two diametrically opposite gas-jets
the engine is balanced and frietion of shatt &
1s reduced. If it 1s desired to reverse the en-
“are turned in the direction
of the arrows C, Fig. 1, soas to establish com-
munication between the mixineg-chambers ¢ £
and explosion -chambers ¢ ¢. Stmultane-
ously valves 7' /' are opened, while valves #
g are closed. The explosions will now force
ﬂ‘LS-]LtS through ports ' ¢ against piston-
blacles ¢, so as to cause a rotation of the pis-
ton in the direction of the arrow B, FKig. 1
Inorder to simultaneously operate the plugs
and valves, 1 have devised the following con-
struction, though other constructions may be

- used for the same purpose: Upon the hollow

stem /Z° of plug A, that projects beyond cham-

bers ', 1s loosely mounted a cam A7,

h.:wmo'

which
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to plug A opposite to that of cam 4°.

,92} .

£

is adapted to oscillate ‘through an angle of
ninety degrees. Between cam 2° and plug h
means are provided for imparting a rotation

These

means are shown to consist of a gear-wheel A%,
fast on stem A2° and meshing into a gear-wheel
L. To gear-wheel 4’ 1is rigidly connected a
gear-wheel 4°, that meshes into the internal
toothed rim A" of cam A°. The dimensions of
the gear-wheels are such that while cam A°
makes a rotation of ninety degrees the plug
will make a like rotation. In like manner

stem 77 is provided with a cam 7°, while plug

7 and cam 7° are connected by a reversing-
gear of the construction above -described.
(Not shown.)

Above cylinder ¢ there is loosely mounted
upon a stud / a starting and reversing lever
L, having a hub{ and a pair of diametrically-
placed arms 77 /°. These arms are provided
with V-shaped slots 7* 7°, adapted to engage
pins A’ 7°, mounted upon arms A* 7* of cams
#° 7°, respectively. The lever L has a third
slotted arm Z°, the slot /' of which is engaged
by a pin 2’ of a shipping-rod #°, which may be
operated in sultable manner. The size and
shape of the slots /* I’ are such that a rotation
of the lever L. through ninety degrees will
likewise cause the cams 4° 5° to rotate through
the same angle. The cams 4’ ;° are provided
with convex sections 4’ 7° and a pair of con-
cave sections A’ A’ and 7 /%, respectively. Cam
A’ is engaged by two arms m i/, rigidly
mounted upon spindles m* m°’. The spindle
m° passes through the upper wall of chamber
d and carries at its lower end a lever »*, that
engages a corresponding recess 7 of slide-
valve 7, Figs. 1and 6. Thespindle m° passes
through the upper wall of chamber &’ and
carries at its lower end a lever ﬂf, that en-
oages a recess £’ of slide-valve #'. In like
manner the cam ° 1s engaged by two arms
n n', the Splndles n* 7° of which are promded
with levers s’ n’, engaging recesses ¢* ¢’ of
valves ¢ ¢', respectively. Arms m ' are
held against cam A° by springs m’ m’, while
Arms 7 n’ are held against cam 7° by springs

‘. Figs. 1 and 2 show the par#s in the po-
sition for rotating piston ¢ 1n the direction of
arrow A, Fig. 1. It will be seen that arms
M M engage the concave sections A’ 5" of cams
e g, while the arms m 7' engage the convex
cam-sections 2°7°. Owing to the position of
arms 7 ' n ' slide-valves £ ¢ are opened,
slide-valves /' ¢’ are closed, and the explo-
sive charge is admitted through recesses A’ 7’
of plugs 7 7 into explosmn chambers d e, re-
spectively. 1f it is desired to reverse the en-
gine, shipping-rod 7’ is moved to the right,
Fig. 2, to turn the lever L through ninety de-
orees. This will cause the cams 4° 7° to be

turned through a like angle in the direction
of the arrows D, Fig. 2. Plugs A4 7 are thus
rotated by thereversing-gear above described
65 1n the direction of the arrows C, Fig. 1, toes- |

pressed air.

| pump 7.
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tablish communication between mixing-cham-
bers ¢ £ and explosion-chambers d' ¢, respec-
tively, while the chambers ¢ 7 are shut oﬂ"—
Simultaneously with the rotation of plugs A 7
the slide-valves ¥ 7' ¢ ¢’ have altered their po-
sition, because arms m » will now contact
with the convex sections A° 7° of cams A° ° to
close valves #¢. At the same time the arms
m' ', influenced by their springs m' #', have
entered the concave sections A° ° of cams A’ 5,
thereby opening valves 7' ¢'. The explosions
now taking place will rotate the piston in the
reverse direction. After the gaseshave acted
upon the blades ¢* they escape through ex-
hausts ¢ ¢*of cylinder «. To stoptheengine,
the lever Li is brought into its central posi-
tion, so as to be 1n alinement with the cams
£° 7°.  In this position the armsz m' n n' rest
aoainst the convex sections 2° 7° of cams A° 7°,
so that all the four slide-valves 7 7 g ¢’ are
closed.

The means for supplying gas, gasolene, &c.,
and compressed alr to the mixing-chambers
may be of any suitable construction. I have
shown the gas-engine applied to the traction-
wheel of an automobile, Fig. 5, which is adapt-
ed to operate the air and gas pumps in the
following manner: Upon axle o of traction-
wheel ¢’ is mounted a worm-wheel ¢°, that is
in engagement with a worm &', fast on shaft
b of pistonec. Uponaxle o are further mount-
ed a pair of eccentrics ¢’ o*, of which the ec-
centric o® operates the plunger ¢’ of an air-
pump ¢, while the eccentric o' operates the
plunger 7' of a gasolene-pumyp ». The pump
g delivers the air from a pipe ¢°, communi-
cating with an auxiliary pump hereinafter de-
scribed, to a pipe ¢°, that communicates with

“a pair of coils ¢* ¢, placed opposite the ex-

hausts ¢° ¢', respectively, to preheat the com-
From coils ¢* & the heated air
passes through pip‘es ¢’ ¢" and QS ¢° to a pair
of inletvpipes . Q To pipe ¢" 1s connected
a nozzle ¢ : openmo' into mixing-chamber z
while to pipe ¢" is connected a nozzle ¢,
opening into mixing-chamber 4. The pipes
" g% are provided with back-pressure valves
g ¢"°, respectively. The pump rreceives the
casolene, &c., from a suitable reservoir (not
shown) by pipe 7° and delivers it through pipe
7 to the cylinder of an auxiliary gasolene-
From pump #* the O‘asolene is led
by plpes 7 7° to gas-nozzles »' 7°, contamed
within the GOmpressed -alr nozzles g g*, re-
spectively. Pipes »°»°are also provided with
back-pressure valves »° »".

To insure a thorough mixing of the explo-
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sive charge, I provide screens ¢ £ between |

the mixing-chambers z % and the openings &°
¢, respectively.

The mixture within the explosion-cham-
bers may be ignited by any suitable device,
which does not form part of my invention.
I have shown electric igniters s s of well-

known construction, which are operated in
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the usual manner, such igniters being inserted
through the hollow stems 4° y” into the re-
cesses A’ ) of plugs A J.

The engine works in such a manner that
gasolene and compressed air are permanently
fed into the explosion-chambers. Within
these chambers the charge isexploded at short
intervals—say once during each rotation of
the piston. The moment an explosion takes
place gas-jets are forced through the ports
acainst the blades of the piston to rotate the
latter. During the explosion the inflow of
alr and gasolene is stopped by the automat-
1cally-closing back-pressure valves. Inorder
to insure a complete consumption of the ex-
plosive mixture, I have plovided additional
compressed-air-supply plpes ql‘ q" and ¢" ¢,
communicating with pipesq¢' ¢%, respectively,
and opening into explosion-chambers ' ¢ ¢/
at a distance from the cas-entrance.

The speed of the engine is regulated in the
following manner: Upon shaft / are mounted
beneath cylinder ¢ a pair of disks ##, of which
disk # is provided with a hub #, encircled by
a colled endless spring #, Fig. 3. A series of
centrifugal rollers#, havingaxles#’, are placed
between disks ##'. The axles# turn in forked
bearings #°, dd‘t}}ted to move 1n corresponding

racial shts £t of disks ¢ ¢ fmd connected to
spring #° by wires or rods . The axles #
pass through slits # ¢ of (liSl{S { ¢ 1n order
to prevent lateral displacement of the rollers.
Thus it will be seen that the rollers #* will
move radially outward against the action of
spring #" when the engine is running, the dis-
tance of displacement depending upon the
speed of the engine. Intermediate the disks
¢ ¢ and near their periphery enter a pair of
straps « #, which are adapted to be engaged
by the rollers ¢ The ends of straps« are con-
nectaed to levers «' +* of spindles #* «'. The
spindle «° projeets through the hottom of ex-
plosion-chamber ¢ .cmd 18 provided at 1135 up-
per end with a lever «”, having a pin ', Figs.
6 to 8. The lever ¢’ is free to swing w1thm
a COIIeSpOI]dlI]U slot 7 of slide- VEL]EB £, while
the pin +' engages a slot 77 of the valve. As
the construction of the mec]mmsm for oper-
ating the valves # # (f ¢ 18 alike, only t lnt
for operating valve 7 is Shoun 1n Higs. 6,
and 8. Thus the spindle ' passes tlnouuh
the bottom of explosion-chamber ¢ and influ-
ences valve g in the same manner as described
In relation to valve . When the engine runs
too fast, the rollers #* will move mdmlly out-
ward to correspondingly dlSpL:lCEE strap «. By
this action the spindles " «* will be turned in
the direction of the arrows E, Figs. 8 and 8.
This rotation will cause an outward movement
of slide- VllVE‘:S 7 ¢, 50 as to rednce the area of
the ports " ¢ and correspondingly diminish
the volume ot the gas-jet blowing against
blades ¢. In like manner the ends of str Ap 2
are connected to levers » «° of spindles »* +.
The mechanism described 1:01' setting ulves

7/ ¢ 18 duplicated for valves /' ¢, so that if

the engine when reversed runs too fast the
rollers will displace stmp », and thus reduce
the area of ports 7

In order to prevent the pressure within the
explosion-chambers from becoming excessive
atter the slide-valves have been partl ye closed,
I have provided a pairof eylinders Wthll
communicate at their bottom by pipes ° w0’
with the mixing-chambers 7 4, IGSpectn ely.
Within c;lmdel 1018 fitted a plst(:m ' influ-
enced bx a spring «°.  The piston- rod 4 of
piston v+ engages a pair of levers " . The
lever ' 1s connected to a three- “way cock ¢
of air-pipe ¢'', while the lever «° is conneetud
to a three-way cock " of easolene- pme 7.
It the pressure in the mixing- Ch‘"LII]bGI 7+ be-
comes excessive, 1t w1ll raise piston " against
action of spring +° to partially turn “cocks
g” . By the turning of the three-way cock
g part of the air will escape into the at-
IllOSthIB while by turning the three- way
cock »"" part of the g Lsolem 4l elwel ed through
pipe #’ will enter a pipe »%, to be 1econveved
to the gas-reser VOII (\Tot shown.) In like
manner cylinder " is plouded with a piston
0, influenced by a spring " and having a pis-
ton rod 0", thatengageslevers ™", Tever
'S connected to a tln ec-way coclk ¢% of air-
pipe ¢", whl]e lever " is connected to a three-
way cock " of ga%olene -pipe #*.  If, there-
fore, the pressure in mixing- -chambor 7 bhe-
COIES eXcessive, alr will pmtly escape through
three-way cock ¢, while the gasolene will be

partlv returned to the reservoir thIOLIUh pipe

»*. Should the pressure in the mixing- cham-—
ber grow abnormally great, the pistons "«
will be lifted to such an extent as to uncover
openings "
mixture may escape into the open air.

Inor del tostart the engine betore the pumps

¢ and » are in actlon I have provided an aux-
11;{1,1 v alr pu my g~ “and an auxiliar y gas-pump
connected by forked link /" to arm /°. The
pump ¢~ communicates with pipe ¢* of pump
¢, 80 that during the normal operation the lil
drawn by pump g passes through pump }
so that the latter is alwavs char ged with air.
The auxiliary gas-pump »* is provided with
a piston ", which 1s by link /" connected to
an arm /” of lever L. During the normal op-
eration of the engine the gasolene passes
through pump #, as already stated, so that the
latter is always charged with gasolene. Be-
fore starting the engine the lu.
central position, while the pistons ¢
sume theirextreme outward position. If now
the rod /77 is shifted to either of its end posi-
tions in order to start the engine in one or the
other direction, gasolene .:md all will be simul-
tfmeou.sly complessed by the advancing pis-
tons ¢ 2", respectively, so that sufficient
pressure 1s created for starting the engine.
To automatically set a brake after the en-

3 .

w" of eylinders w10, so that the

»*.  Aldr-pump ¢~ has a piston ¢*, “which is -

w14 1% m its
:’].S""- -
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gine has been stopped, I may use the construc-
tion shown in Figs. 1, 5, 10, and 11. Plugs
i and 4 are provided with perforations 4’ 7~,
which are adapted to register with pipes z y

‘when plugs 4 7 are in their central position.

Pipes « v open into a cylinder 2z, having a pis-
ton 2’ influenced by a spring 2°. The piston-
rod 2° of piston 2’ engages a brake-lever z*, ful-
crumed at 2” to the frame of the engine. To
lever z* are connected at 2° and 2’ the ends ot
a pair of brake-straps 2% 2°, that engage a
brake - disk /* of shaft 4. It will be seen
that after the lever 1. has been brought into
its central position the explosion-chambers
will through openings 2’ 5° communicate with
pipes v, so that the pressure within the ex-
plosion-chambers after the slide-valves have
been closed will be transmitted to cylinder z
in order to depress piston 2, Fig. 11, and set
the brake. By opening a valve z° of cylin-
der 2 the brake may be released.

What I claim is— |

1. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the

cylinder, a mixing-chamber, a recessed valve-

plug adapted to establish communication be-

tween the mixing-chamber and either one of

the explosion-chambers, and an igniter within

Eh% valve-plug recess, substantially as speci-
ed.

9. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the
cylinder, a mixing-chamber, a recessed valve-
plug adapted to establish communication be-
tween the mixing-chamber and either one of
the explosion - chambers, valves controlling
communication between the explosion-cham-
bers and the cylinder, and an igniter within
%h% valve-plug recess, substantially as speci-

ed.

8. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers having ports and commu-
nicating with the cylinder, a partition be-
tween the expleosion-chambers, a recessed

valve-plug mounted therein, an igniter with-

in the valve-plug recess, a mixing-chamber,

50 vyalves within the explosion-chambers and con-

55

60

trolling the ports, and means for simultane-
ously setting the valve-plug and valves, sub-
stantially as specified. '

4. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the
cylinder, a partition between the explosion-
chambers, a recessed- valve - plug mounted
therein, a mixing-chamber, valves controlling
communication between the explosion-cham-

793,263

bers and the cylinder, a cam operatively con-

nected to the valve-plug, and arms engaging
the cam and operatively connected to the last-
mentioned valves, substantially as specified.

5. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the
cylinder, a mixing-chamber adapted to be con-
nected with either of the explosion-chambers,
valves controlling communication between
the explosion-chambers and the cylinder, a
strap operatively connected to the valves, and
a, spring-influenced centrifugal roller adapted
to engage the strap, substantially asspecified.

6. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the
cylinder, a mixing-chamber adapted to be con-
nected with either of the explosion-chambers,
valves controlling communication between
the explosion - chambers and the cylinder, a
strap operatively connected to the valves, a
centrifugal roller adapted to engage the strap,
and a spring-influenced slidable bearing in
which the roller is journaled, substantially as
specified. | |

7. In a rotary gas-engine, the combination

of a cylinder with a bladed piston, a pair of

explosion-chambers communicating with the

cylinder, a partition between the explosion-
chambers, a recessed valve - plug mounted
therein, a mixing-chamber, valves controlling
communication between the explosion-cham-
bers and the cylinder, means for operating the
valve-plug and the last-mentioned valves, a
cylinder communicating with the mixing-
chamber, an inclosed spring-influenced pis-
ton, and a three-way air and gas cock opera-
tively connected to said piston, substantially
as specified.

8. In a rotary gas-engine, the combination
of a cylinder with a bladed piston, a pair of
explosion-chambers communicating with the
cylinder, a partition between the explosion-

chambers, a recessed valve - plug mounted

therein, a mixing-chamber, valves controlling
communication between the explosion-cham-
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bers and the cylinder, means for operating

the valve-plug and the last-mentioned valves,
a cylinder adapted to communicate with the
recessed valve-plug, an inclosed spring-in-
fluenced piston, a brake-strap operatively
connected thereto, and a brake-disk engaged
by the strap, substantially as specified.
Signed by me at New York city, (Manhat-
tan,) New York, this 3d day of August, 1904.
FRANZ X. ATZBERGER.
Witnesses:
CrArLES KERN,
Jos. HORVATH.
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