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Application filed July 27, 

This invention relates to rotary engines of 
the internal combustion type, and contem 
plates the utilization of improvements in 
both the electrical and mechanical elements 
of this type of power mechanism. 
An object of the invention is the provision 

of a muffler as a counterbalancing unit for a 
single cylinder gas engine thereby facilitat 
ing the employment of air cooling. 
Another object is to provide means which 

will permit of a free onfrictional joint be 
tween the rotatable muffler member and the 
non-rotatable member. 

Still another object is the utilization of 
exhaust gases in a rotary engine, for heating 
the intake gases. 
An object also of the invention is the pro 

vision of electrical contact member's in the 
ignition system which are i operable by cen 
trifugal means thus having particular util 
ity in connection with rotary engines. 
The invention also has for an object the 

utilization of a current source connected 
with the dynamo-electric machine which 
may have a voltage different from that of 
the dynamo and at the same time be nor 
mally independent of battery units. 
An object also is the utilization of the So 

alled dead-coil space in a dynamo for igni 
ton purposes. 
A further object is to provide means for 

cooling the engine bearing by means of the 
intake gases. 
An object also is the provision of an en 

gine piston having internal beat radiating 
ris. 
Further objects and objects relating to 

economies of manufacture and details of Con 
struction will become apparent as the de 
scription of the invention proceeds. 
A preferred embodiment of the invention 

is illustrated in the accompanying dira, \vings 
wherein 

Figure I is a vertical section of the com 
bined engine and dynamo unit taken through 
the shafting: 

Figure III is a section through the engine 
along lines II-II of Figure I; 

Figure III is a view showing the timing 
device in position on the engine; 

Figure IV is a wiring diagram of the elec 
trical gönnections ingiding a floatifi? , 
???? ???nt; 
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Figure V is a wiring diagram of the elec 
trical connections as ordinarily employed; 
and 
Figure VI is a detail view of the ignition 

camming unit. 
Referring to Figure I the combined power 

unit is shown as including a rotary engine 
10 and a dynamo-electric machine, 11 both of 
which are interconnected and in axial align 
inent: the engine having support through 
the stationary crank shaft 12, bearing 13, 
Standard 14, and the dynamo having support 
through the bearing 14, and standard 15 
upon the common base 16. 
The engine is rotatably mounted through 

the bushing 17 upon the stationary crank 
shaft 12 which extends into the crank case 
18 of the engine. The crank shaft carries on 
the crank case end the crank arm 19 to 
which, by means of the screw 20, the roller 
bearing 21 of the connecting rod head 22 is 
attached. 
The connecting rod 23 is rotatably mount 

ed on the Wrist pin 24 which pin has a piv 
oted bearing in the skirt 25 of the piston 26 
so that rotation of the engine about the fixed 
crank shaft bearing will, by reason of the 
offset crank arm pivot 21, cause recurring 
reciprocation of the piston in the explosion 
chamber 27. 
The engine is of the two cycle type and 

has an intake passage 28 which communi 
cates with an inlet port 29 in the crankcase 
So positioned that when the piston is in its 
upper position the port is exposed to the 
crank case interior permitting inflow of fuel 
gases. A conduit 30 is formed in the cylin 
der wall 31 having a lower and upper outlet 
So positioned that when the piston is in its 
lowermost position the lower outlet regis 
ters with the port, 32 cut in the piston skirt 
25 and the upper outlet opens into the explo 
sion chamber 27 above the piston head 33. 
It is apparent therefore, that when the pis 
ton is in the lowermost position unburned 
gas is entering the explosion chamber from 
the crank case through conduit 30. A de 
flector 34 of conventional design is utilized 
to give the incoming gas an upward move 
ment. 
The outlet or exhaust port 35 is so placed 

in the engine wall that when the piston is at 
ifti? oyq?r: sition the pset is completely 

  



uncovered. A pipe 36 conducts the ex 
pelled gases to the muffler 37 which will now 
be described. - 
The muffler 37 is designed to form a 

counter weight for the engine cylinder 31 
and inclosed piston 26. For this purpose 
the muffler cylinder 38 is formed as an ex 
tension of the engine crank case 18 and is 
positioned on the side of the engine axis op 
posite the engine member. The muffler has 
a mass approaching in value that of the en 
gine member and includes in addition to the 
cylindrical wall 38, a head 39 to which is 
integrally secured an inwardly projecting 
central post 40 having outwardly and lateral 
ly extending partition plates 41 fixed thereto 
at approximately 'egular intervals. An out 
yardly projecting plate 42 extends from the 
closed inner end 3 of the muffler to a point 
adjacent, the mufiler cylinder head 39 thus 
dividing the muffler cylinder radially into a 
larger chamber 44 and smaller chamber 45 
connected by a passageway 46. The chamber 
44 is preferably cylindrical in transverse sec 
tion and the plates 41 conform in outline to 
the interior of the chamber, their edges ap 
proaching the chamber wall but telminating 
at a distance therefrom so that an annular 
passageway 47 around each plate is formed. 
In addition passages 4S are cut in the various 
plates at points which do not register ra 
dially in successive plates. The exhaust pipe 
36 connects with a port 49 opening into 
the inher end of the muffler chamber 44. 
The gas mixing and intake chambers and 

valves are positioned in and adjacent the 
crank shaft member. For a portion of its 
length exterior to the engine crank case and 
within the bearing 13, the crank shaft 12 is 
hollowed, the inner end of the hollowed por 
tion 50 connecting with the intake conduit 
2S and the outer end opening into exterior 
ports 51 cut into a cap 52. - - 
An air valve 53 and a fuel valve 54 are 

connected to the intake chamber 50. The ca, 
52 carries a cup member 55 opening axially 
and outwardly in which is slidably mounted 
a valve stein 56 carrying a valve member 57 
and a push button 58 and a coil spring 59 
so mounted as to urge norpially the valve 
member in an outer direction. The valve 
member 57 is designed to engage in a valve 
seat 6 (). 

Aidjacent the air valve seat 60 and inwards 
thereof is a transverse post 61 having a con 
duit 62 therein which connects at its lower 
end with the fuel pipe 63. The upper por 
tion of the post 61 retains the fuel valve 54 
which is shown as a screw valve having a 
thumb head 64 and a setting plate 65 con 
tacting with the periphery of the thumb 
head. The pointed end 66 of the fuel valve 
contacts in a seat 67 about midway the post 
61 and an outlet conduit 68 is here attached 
which extends axially within the intake 
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chamber to a point beyond tlye most con 
tricted section (6) of a Wenturi tube 70. The 
polition 71 of the Wenturi tulic and the hollow 
inner portion 50 of the ci'anl? ???: ft for: the 
mixing chaine' for the eligie. 
The fuel pipe 63 extends into a tank 2 

placed in the base 16. Directly bene: th the 
fuel pipe terminal in the tank 12 the base of 
the tank is lowered as at 3 and a sleeve 
74 fixed to the fuel pipe terminal and het v 
ing it3 lower end sott ed as at: 75 rests upo 
the lowered base 3 of the tank. The sleeve 
it 4 is also provided with an inlet valve it; 
which is held in a normally closed position 
y means of a spring 77. The lower portion 
73 communicates with an external oil drail 
is y lineans of a drain conduit 79 which lat 
ter is ordinarily closed by 
plug 80. 
The chaliber 45 extends radially toward 

the engine shaft and is then offset axially 
as at 81 terminating in an annular U-shaped 
channel 82 opening outwardly and axially 

nea is of it 

from the engine. The channel 82 register's 
with a similar U-shaped channel 83 fixed to 
the bearing 13, the edges of the channels: 
being adjacent, the inner edges contacting 
and the outer edges 83 being sufficiently sep 
arated to form a non-fictional joint thereby 
perhitting passage of gases therethrough. 
In the channel 83 the stationally exhaust port, 
is formed to which the exhaust pipe St. is 
secum redl. 
The cooling feature: include mean: for 

directly cooling the engine explosion chamber 
and piston and means for cooling the exhaust 
gases prior to the passage thereof past the 
engine bearing. 
The explosion chamber cooling is provided 

for in transverse fins 85 formed integral with 
the cylinder casing exterior. Rotation of 
this cylinder cools it through well known 
laws of conduction and radiation. - 

Piston cooling is provided for in ribs S?: 
formel integra? with the inner surface of the 
piston head 33 and extending radially on 
the inner surface of the piston skit. In this 
arrangement the cool crank case gases mov 
ing up along the heated piston walls and 
head to the port 32 ahs.orl heat thcrofro. 
The exhausf gases are cooled by confir 

tion and radiation from transverite ?ins 87 
formed integrally with the walls of the in - 
fler cylinder. In addition the heated grasies 
expand into the nun ?er ch}e's 44 con 
tacting with the partition surfaces 47 releas 
ing heat thereto which in turn is cond etod 
to the mufter head and radiated. 
In order to prevent largely the escape of 

gases from the muffler into the atmosphere 
immediately about the engine through the 
open joint between the rotary and stationary 
parts of the engine, utilization is made of 
the air pressure developed through the ro 
station of the engine unit in a driim shaped 
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gas flows along the piston wall and head 
cooling the same. 

Subsequent to explosion the exhaust gases 
pass into the muffler wherein after succes 
sive expansions the gas is expelled through 
the annular channel 83 about the intake 
and into the exhaust pipe 84. 
The rotation of the coil 111 in the dyna 

mo field produces an alternating flux in 
the ignition circuit, which atter is suc 
cessively opened by the interrupter at the 
point of compression when the current value 
approaches a maximum value thus giving 
proper ignition to the engine. 

It should be noted that the electrical coil 
apparatus is designed to rotate with the 
engine unit except in the cases where an 
auxiliary battery are provided. In these 
arrangements connection between the rotat 
ing and stationary circuits may be made 
by rotary contacts 150 as diagrammatically 
indicated in Figures IV and V and the 
ignition coil positioned at any suitablesta 
tionary point in the circuit intermediate 
the battery and engine. 
Having thus described the invention I 

desire to claim for Letters Patent: . . 
1. In a rotary gas engine a muffler there 

for, said muffler comprising a primary and 
secondary chamber radially extending from 
the engine axis, the primary chamber being 
adapted to conduct exhaust gases away from 
the engine axis and the secondary chamber 
being adapted to conduct exhaust gases to 
ward the engine axis. 

2. In combination, a rotatable muffler 
and stationary means for conducting gases 
from said muffler. 

3. In a rotary engine, the combination 
of a rotary muffler; a stationary outlet for 
the muffler; and means for accelerating 
movement of gases through said outlet and 
from said muffler. 

4. In a rotary engine, the combination of 
a rotary muffler; a stationary outlet for the 
muffler; and means dependent for operation 
on the rotation of the engine for accelerat 
ing movement of gases through said outlet 
and from said muffler. 

5. In a rotary engine, the combination of 
an exhaust muffler and a plurality of out 
lets from said muffler, one of Said outlets 
being normally maintained in all ill opera 
tive condition while the engine is running. 

6. In a rotary engine of the internal con 
bustion type, an intake conduit connected 
thereto, and an exhaust conduit surround 
ing said intake conduit. 

7. In a rotary engine of the internal 
combustion type, the combination of a sta 
tionary crankshaft; an intake conduit in 
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the crank shaft and an exhaust conduit Sur 
rounding the crank shaft. 

8. In a rotary engine, the combination of 
a crank shaft, a power cylinder mounted 
rotatably on said shaft, a muffler cylinder 
also rotatably mounted on said shaft in op 
position to the power cylinder, a piston 
movable in said power cylinder and con 
nected to the crank shaft, a fuel supply, 
means for feeding fuel to said power cyl 
inder, an exhaust conduit intermediate the 
power cylinder and muffler, and stationary 
means for removing the exhaust gases from 
saidi innufiler. 

9. In a rotary engine, the combination 
of a crank shaft, a power cylinder mounted 
rotatably on said shaft, a muffler cylinder 
also rotatably mounted on said shaft in op 
position to the power cylinder, a piston 
movable in said power cylinder and con 
nected to the crank shaft, a fuel supply, 
means for feeding fuel to said power cylin 
der, an exhaust conduit intermediate the 
power cylinder and muffler, stationary 
means for removing the exhaust gases from 
said muffler, and means for preventing leak 
age of exhaust gases between the muffler 
and said stationary removing means. 

10. In a rotary engine, the combination of 
a crank shaft, a power cylinder mounted 
rotatably on said shaft, a muffler cylinder 
also rotatably mounted on said shaft in op 
position to the power cylinder, a piston 
movable in Said power cylinder and con-i 
nected to the crank shaft, a fuel supply, 
means for feeding fuel to said power cyl 
inder, an exhaust conduit intermediate the 
power cylinder and muffler, a stationary ex 
haust conduit, an open connection between 
said conduit and muffler, and means for pre 
venting leakage of exhaust gases through 
said connection. 

11. In a rotary engine, the combination 
of a crank shaft, a power cylinder mounted 
rotatably on said shaft, a muffler cylinder 
also rotatably mounted on said shaft in op 
position to the power cylinder, a piston 
movable in said power cylinder and con 
nected to the crank shaft, a fuel supply, 
means for feeding fuel to said power cyl 
inder, an exhaust conduit interediate the 
power cylinder and mitfiler, a stationary ex 
haust coilduit, an open connection between 
said conduit, and muffler, and means for pre 
venting leakage of exhaust gases through 
said connection, suid means including an air 
compressor and a conduit for leading com 
pressed air to said connection. 
In testimony whereof, I affix my signature. 

CARL P. BROCKWAY. 
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