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TWO-CYCLE ROTARY PLANT.

.Application filed Fuly &7, 1921,

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.

Anothe“ object is.to provide means which
will permit of a free ronfrictional joint be-
tween the rotatable mufiler member and the
non-rotatable member.

Still anothe1 object is the utilizatien of
exhaust gases in a rotary engine for heating
the intake gases.

An ob1ef‘t also. of the invention is the pro-
vision of electrical contact members in the
ignition system which are operable by cen-
tufuga,l means thus having particular util-
ity in connection with rotaly 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 ob]ect also is the utilization of the so-

alled dead-coil space in a dynamo for igni-
tion purposes.

A further object is to provide means for
cooling the engine bearing by means of the
intake gases.

An ob}ect also is the provision of an en-
gine piston having internal heat radiating
ribs.

Further objects and objects velating to
econemies of manufacture and details of con-

struction will become apparent as the de-
sCr mtlon of the invention proceeds.

A preferred.embodiment of the invention
is illustrated in the accompanying drawings
wherein—

Figure T is a vertical section of the com-
bined 6‘10”1118 and dynamo unit taken through
the «hmtm

Figure II is a section through the engine
‘ﬂonfr Iines TI—1IT of Figure I;

I*mme JII is a view showmg the timing
device in pos1tlon on the engine;

Figuie IV is a wiring dlauram of ths eiec-
trical connections mcuur,hno a floating b

v nit g

nent; the

- Berial No. 487,974,

T igure V is a wiring diagram of the elec-
trical connections as ordm‘zrﬂy employed;

and

Figure VI is a detail view of the ignition
camming unit,

Refermn@ to Figure I the combined power
unit is shown as ncluding a rotary engine
10 and a dynamo-electric machine;11 both of
which are interconnected and in axial align-

standard 14, and the dynamo havmo support

through the bearing 14/, and standard 15

upon the common base 16.

The engine is rotatably mounted through
the . bushmo 17 upon the stationary crank
shaft 12 Whlch 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

beallno 21 of the connecting rod head 29 i 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 W111 by reason of the

offset crank .arm pivot 21, cause recurring
reciprocation of the piston in the explogion
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 crank case
so positioned that when the piston is in its
upper posmon the port is exposed to the
crank case interior permitting inflow of fuel
pases. A conduit 30 is . formed in the cylin-
der wall 31 having a lower and upper outlet
s0 positioned that when the piston is in its
lowermost position the lower outlet regis-
ters with the port 82 cut in the piston s‘nrt
25 and the upper outlet opens into the explo-
sion chamber 27 above the piston head 33.
Tt is apparent therefore, that when the pis-
ton Is in the lowermost position unburned
oas is entering the explosion chamber from
the cranlk case through conduit 80. A de-
flector 84 of conventional design is utilized
to give the incoming gas an upward move-
ment.

The outlet or exhistist port 85 is so phced
in the engine wall that when the pistor is at
its lowedingt position the port is completely

engine having support throu(rhr
.the ctatlonary crank shaft 12, bearing 13,
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cylindrical wall 38, a head

uncovered. A pipe 86 conducts the ex-
pelled gases to the muffler 87 which will now
be described.

The muffler 37 is designed to form a
counter weight for the engine cylinder 81
and inclosed piston 26. For this purpose
the mufiler 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 mufller has
a mass appmachmg in value that of the en-
gine member and includes in addition to the
39 to which is
integrally cecured an inwardly projecting
central post 40 having outwardly and lateral-
ly extending ]_Jdlilt‘()x! plates 41 fixed th erelo
at appr ouumtelv vegular intervals., An out-
wardly projecting p]"t(‘ 42 extends from the
closed inner end 43 of the mufller to a point
adjacent the muffler eyvlinder head 39 thus
dividing the muﬂlei eylinder 1(]141137 into a
larger chamber 44 and smaller chamber 45
connected by a IJZ‘SQ'LOO wv 46. The chamber
44 is preferably eylindrical in transverse sce-
tion and the plates 41 conform in outline to
the interior of the chamber, their edges ap-
proa :ching the chamber wall but iermmaﬂnw
at o distance therefrom so that an annular
passageway 47 around each plate is formed.
In addition pasznges 48 are cut in the various
plates at points Which do not register ra-
dially in successive plates. Tho exhaust pipe
36 connects” with a port 49 opeaning into
the inner end of the muffler chamber 44.

The gas mixing and intake chambers and
vilves are positioned in and adjacent the
cranle shaft member. Tor 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 connectmo mth the intake conduit
28 and the outer end opening into eﬂemor
ports 51 cut into a cap 52.

An air valve 53 and a fuel valve 54 are
connected to the intake chamber 50. The cap
52 carries a cup member 55 opening axially
and outw uﬂlv in which is slidably mounted
a valve stera 56 carrying a valve member 57
and a push buﬁon 58 and a coil spring 59
so moeunted as to urge normally the valve
member in an outer direction. The valve
member 57 is designed to engage In a valve
seau 60.

A djacent the air valve seat 60 and inwards
tho eof 1s n transverse post 61 having a con-
duit 62 therem which connects at its lower
end with the fuel pipe 63. The upper por-
tion of the post 61 ret tains the fuel valve 54
which is shown as a serew valve having a
thumb head 64 and a setting plate 65 con-
tacting with the periphery m the thumb
head. . The pointed end 66 of the fuel valve
contacts in a seat 67 about midway the post
61 and an outlet condunit 68 is here attached
which -extends axially within the intake

1,825,790

chamber to a point beyond the most con-
tricted seetion 69 of a Venturi tube 70. The
portion TL of the Von‘uni tulic and the hollow
nner portion 50 of the crank chaft forin the
mixing chamber for the engine.

The fuel pipe 63

-
05 2

extends into a tank 72
placed in the base 16, Directly beneath the
fuel pipe terminal in the tank 12 the base of
the tank is lowered as at 73 and a sleeve
T4 fixed to the fuel pipe (onmm andd huy-
ing its lower end slotted as at 75 vests upon
the lowered base 78 of the tank. The sleeve
4 s algo 1‘)1‘0\’1(]0(1 with an inlet valve 76
which is held in a 1101'11):1Hy clozed position
hy means of a spring 77. 'i'hv lm\e" portion
7’) communicates with an external oil drain
T8 by weans of a drain conduit 79 which Iat-

ter s ordinarily closed DIy means of «
plug 80. ‘
The chamber 45 extends vudially toward

the engine shaft and is then offset axially
as at 81 terminating in .m annular U-h apml
channel 82 opening outwardly and axially
from the engine. The (]mnno] 82 repisters
with a similar U-sha wed. channel 83 fixed to
the bearing 13, the edges of the channel:
being admcent the mner edges contactin:
and the outer edges 83" being s uf‘“"xc-lenﬂv sey
arated to form a non-frictional mmt ther ehy
permitting passage of gases the: 'OL]I(m'm
In the channel 83 the qtatmmu exhaust port

is formed to which the exhaust pipe St is
secnred,
The cooling features include means for

directly (’oo‘mr‘r the engine explosion chamber
and piston and means for cooling the exhaust

gases prior to the paszage thereof past the
en gine bearing.

The e\ploqxon chamber cooling is pr m'MM
for in transverse fins 85 férmed mtefrlvl wit
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 &6
formed integral Swith the inner surface of the
piston head 83 and extending radinl Iy on
the inner Qll*’f‘lC(} of the piston skirt. Tn this
arrangement the cool erank ease gases mov-
ing up along the hmtod piston walls and
head fo the nn.t 32 absorh heat therefrom.

The exhanst gases are cooled by mpviw
tion and radintion from bransverse fins ST
formed integrally with the walls of the mnf-
flev cvlinder. In addition the heated ¢ onees
e\p'md into the mmfller chambers 1! eon-
tacting with the part ition surfaces 47 releas-
ing heat thereto which in tnrn is condneted
to the mufiler head : and m:lmtnﬂ

In order to prevent largely the escape of
gases from the muffler into the atmoszphere
1mmed1¢xtely about the engine through the
open joint between the mtu"y and smhon'lrv
parts of the engine, utilization is made of
the air pressure developed through the ro-
tation of the engine nmit in a drum she ped
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casing 88 which -communicates, by meauns. of
a conduit 89 in theibase, with ;the hollow
standard 14. From the standard 14 an an-
nular channel 90 leads around the exhaust
channel 83 and the loose joint 83" between

‘the reg 1ster1no channels 82 and 83, the inner

edge. 91 of the channel, 90 having a close but
small frictional beari ing;on the channel mem-
ber:82. L

Tt 1s apparent that the air pressure devel-

oped in the engine casing is transmitted to

the annular gomt 83 thus tending to prevent
egress of exhaust gases-at this pomt and thus
makmg possible a non-contacting joint be-

i tween the heated rotating member and non-

rotating channel members 82 and 83. Fur-
ther, the air pressure developed forces some
air through the joint :83” which air being
1'elatlve1y ool and mixing with the exhaust

-gases,: tends to. diminish. the temperature of

the samethereby prcvent]no .excess heat at
the rotating bearing .17. It should be also
noted that the passage of the heated exhaust

gases about the intake chamber -heats the

same thereby permitting ready combustion

-of the intake gases.

The electrical features of the unit include
a dynamo-electric machine for power pur-
poses.and an ignition system for the engine
The dynamo-electric machine 11 is gen-
1. of .conventional design and includes a
frame 100, laminated field poles;101, shunt

field Wmdmw 102, series field winding 103,

armature 104 and -commutator 105.  The
field poles are retained by screws 106 and the
dynamo frame secured to the base 16 by 1
screws 107, . From the commutator connec-
tion is made:through the power circuits 108,
and switch 109 to.the load 110 as 1ndlcwted
diagrammatically in Figure V.

The ignition is not taken from the dynamo
mains since for reasons of efficiency the dy-
namo voltage is at -a higher value than is
ordinarily usable with the ignition coils and
contacts emplO) ed. Utilization is thercfore
made inthe igniton system of an extra coil
111, Figure -V fixed in. the armatuve in the
nsual way and subject to the dynamo -field,
but entirely disconnected from the main dy-
namo-circuif, One terminal 112 of the coil
111 1s grounded and.the other terminal 113
leads 1hr0110h the switch (114, ignition coil
115, and mterrupter 116 to.gr ound. A con-
denser 117’ is shunted around the inter-
1upt9r

*The interr rupter 116 combines. two contag
members 117 and 118 fixed to the rotatable
engine and a cam member 119 fixed to the
dynamo frame . 100. * The non-movable con-
tact member 118 includes a bracket 118" fas-
tened to the engine by screw 120 and sep-
arated from the ¢ engine by insulation 121. A
contact element 122 is affixed to the plate,
The movable contact member 117 includes a

8

stirrup:form member 123 having a pivot arm
124 pivotally mounted on the engine at 195
and a contact arm 126 to which a conmgt ele-
ment 127 adapted to contact with the con-
tact element 122.is secured.

The cam member 119 shown in Figures I,
IIT and VI is.in the form of a collar pref-
erably of fibre wherein a portion is cut-away
on its inner surface as at;128. - The contact
member 123 rides on the inner surface of the
collar and it is. appqrent that when it. passes

-over the cut out portion 128 of the cam the

contact member moves outwardly,. mlpe]lcd
by centrifugal force, thereby _permitting the
contact eTemenis 192 and 127 to make con-
tact. " It is of course evident that auxilary

‘means such as epring devices may be utilized

to normally impel the cam member outward-
ly but these devices are not essential. An
oil cup 150 having an oil conduit 129 is
employed to oil the cam surfaces.

During starting, while for some designs

of units the speed of the dynamo develops
a. sufficient voltage .for ignition in others-it

is desirable that additional mea ns be pro-
vided and in Figure V,.I have shown dia-
grammatically as connected to the ignition
system a small ignition battery 130 Wthh is
conncchLle to the ignition circuit by means
of the switch 114 above mentioned. “With
this arrangement: in case the dynamo fails
to develop The proper voltage the switch 114
is con’led ed: to the battery thereby securing
proper ignition current;for shutmw '

I‘10ule IV shows a modified clectrical ar-

angement wherein a storage 1ntterv 131 1is
floated from ‘the dynamo mains 108 and a
connection made between the switch 114 and
dynamo-main 108 through a switch 132 and
circuit. 183, JIn this arrangement at start-
ing the storage. battery is utilized for igni-
tion. through switches 114 and 132 and con-
nection 133. Subsequently in case the Dat-
tery. or wmain d‘\rn:mm‘circui{s are broken,
ignition may still be obtained through the
auxiliary coil eireuit 111 as deseribed with
reference to Figure V:
~The operation of the gas engine as de-
geribed is as follows, Starting is secured
by.energizing the dV‘D‘lillO as a motor if a
storage hatt ery is floating on the mains or by
means of the hand crank 92. Rotation of
the engine cauges a flow of aiv through. the
intake Venturi tube thus increasing -the
suction therein caused initially hy the pis-
ton movement.

Suction in . the intake draws up fuel
through the inlet pipe 63 into the mixing
chamber and the mixed air and fuel is then
drawn into the engine crank case in . the

usual way.

Compression of the crank case gases oc-
curs when the piston descends and when
the port 32 registers with the conduit 30
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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 exhanust pipe 84.

The rotation of the coil 111 in the dyna-
mo field produces an alternating flux in
the ignition circuit, which latter 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 hetween 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 suitable sta-
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 mufller 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 mufller.

5. In'a rotavy engine, the combination of
anexhaust muffer and a plurality of out-
lets {irom said muiller, one of said outlets
being normally maintained in an inopera-
tive condition while the engine Is running.

6. Tn a rotary engine of the internal com-
hustion type, an intake conduit connected
thercto, 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 crank shaft; an intake conduit in

1,625,790

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 mufller, and stationary
menns for removing the exhaust gases from
satd mufiler.

9. In a rotary engine, the combination
of a ¢rank shaft, a power cylinder mounted
rotatably on said shaft, a mufller 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 mufller, 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-
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 bhetween
said conduit and muffler, and means for pre-
venting leakage of exhaust gases through
sald conneection. ‘

11. In a rotary engine, the combination
of a crank shaft, a power cylinder mounted
rotatably on said shaft, a mufler 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 eylinder and muffler, a stationary ex-
haust conduit, an open connection between
said conduit and muaffler, 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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