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To all whom it may concern:

Be it known that I, Cuarces H, Frrev-

soxN, a citizen of the United States, residing
at Valhalla, in the county of Westchester
and State of New York, have invented cer-
tain néw and useful Improvements in Port-
able Electric Lights and Power Plants; and
I do hereby declare the following to be a

full, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

‘use the same. . S :
My invention consists in the novel fea-.
tures hereinafter described, reference being.

had to the accompanying drawings whic
illustrate one embodiment of the same, se-
lected by me for purposes of illustration,
and the said invention is fully disclosed in
the following description and claims. .
The object of my invention is to provide a

_simple, .compact, and economical electric’

lighting system which can be readily trans-
ported to any desired point and set. up and

‘operated for the purpose of furnishing light,
heat, and power, at points remote from the

citids where commercial systems of electrical
generation and distribution” are not avail-
able. My improved installation or plant is

~ ‘particularly adapted to the lighting of*sub-

30

35

40

urban homes, eamps, and\ summer cottages,
garages, boats, boat houses, barns and out
buildings, and other buildings or places

" where electric current for ‘l'ig\l\ting, heating,

or power purposes may be desired.’ .

In carrying out my invention, I prefer to
employ & motor generator operating at low
voltage, preferably six or twelve volts, and

“directly connected with an internal combus-
. tion engine, and to combine therewith a stor-

age battery floating in the electrical system
between the generator -and the line, so that

" the battery may furnish current to operate
the motor generator as a motor to start the.

engine, after which the engine drives the mo-

tor generator, as a generator, to provide cur- . -

* rent -for the line and for charging the bat-

tety. By employing the low voltage above
indicated, the apparatus may be made very
small and compact, so that it can be readily
carried by hand or in a motor car, or other

vehicle, thus enabling it to be readily trans-
ported to remote localities such as camps and
summer homes where the installation of an

electric lighting system would be otherwise.

extremely difficult of accomplishment. My
mvention also contemplates numerous fea-

tures of construction and combination of

parts, all of which are hereinafter fully de-
seribed and pointed outih the claims.

Referring to the drawings,

Figure 1 represeiits a front elevation of a
portable power unit of my improved electric
lighting system. ~ ,

Fig. 2 represents a rear elevation of the
same.

- IFig. 3 represents a vertical sectional view
through the apparatus illustrated' in Figs.
1 and 2. ‘

Fig. 415 a detail perspective view showing
a portion of the engine cvlinder, the main
shaft, the crank and engine valve mecha-
nism, the parts being illustrated in separate
relation for greater clearness.

Fig. 5 is a detail view of a portion of the
engine shaft, which is also the armature
shatt, and the ignition timing mechanism
for the engine, the parts being separated and
illustrated in perspective for greater ‘clear-
ness. i

Fig. 6 represents a hand operated switch
for placing the apparatus in operation, and
an electric switeh control mechanism con-
nected therewith for controlling the opera-
tion of the hand operated switch mechanism,
also a hand operated cut-out switch for the
ignition mechanism. \

Fig., 7 is a sectional view through the
switch mechanism in Fig. 6.

Fig. 8 is a detail section on line 8—8 of
Fig. 7. '

Fig. 9 is a detail section on line 9—9 of
r1g. T, ' -
Iig. 10 is a diagram illustrating the cir-
cuits.

Irig. 11 is a sectional detail illustrating the
manner of connecting the magneto for igni-
tion purposes. -

Fig. 12 is a modified wiring diagram illus-
trating the .cireuits where a magneto is em-
ployeds “
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Referring to the drawings and particu-
larly to Figs. 1 to 5 inclusive, 1 represents
what I term the fly-wheel housing which
is supported upon a suitable base 2 and con-
stitutes in effect the main frame of the
apparatus, and also serves as a fan casing,
as hereinafter described. This fly-wheel
housing is provided with parallel vertical
walls, 38 and 4, and a curved peripheral
wall, 5, to completely inclose the fly-wheel,
indicated at 6, which is provided with a
plurality of fan blades, indicated at 7, the
fly-wheel being . carried on a main shaft 8,
which serves both as the crank shaft of the

_engine and the armature shaft of -the motor

generator. In the organization of power

‘plants-in which .an ‘engine and generator

. ‘are directly connected, much difficulty" is

20

usually experienced in securing the proper
alinement. of the crank shaft of the engine
and the armature shaft of the generator. I

~ obviate this difficutly entirely- by providing

30

35

40

45

accurately alined bearings for the armature
shaft, and forming the engine crank sep-
arate from the armature shaft, and connect-
ing the engine.in accurate operative rela-
tion to the crank and the bearings for the
armature shaft, so that the parts may be

readily . assembled, and will be positively
held in accurate relative positions.
end I provide the front wall 3 of the fly-

To this

wheel housing with an annular aperture,
indicated at 9, which is accurately-bored and
faced to receive a shouldered bearing plate
10, which fits the aperture 9 and is secured
to the fly-wheel housing by screws or bolts
in any desired manner. This bearing plate
10 is provided centrally on its inner face
with a bearing preferably of the ball bear-
ing type, indicated at 11, for the shaft 8,
and the said plate 10 has cast with it a

downwaidly extending crank case, indicated -

at 12, which provides an annular portion
138 to which the.engine cylinder 14 is bolted,
thus accurately determining the relation be-

“tween the engine cylinder and. piston, and

~ the main ‘shaft 8. The inner face of the

50

crank case 12, as best shown in Fig. 4, is

“provided with an’ annular recess 15 sur-

rounding the shaft 8 and provided with.a

‘port 16, communicating with a lateral aper-

~ ture 17! connected, as hereinafter described,

55:

" in each revolution.of the valve.

" with the carbureter for supplying the ex-.
plosive mixture to the engine. Within the

recess 15 is located a rotary valve 18, see

Fig. 4, which normally closes the port 16,

while a cut-away portion, or port 19 in the
valve, is adapted to open the port 16 once
The valve
is operated by means of an eccentrically lo-
cated pin or stud 20 projecting from one
face of the valve, and engaging an aperture
91 in a counter-weight portion 22 of the

1gine crank 28, which is formed separately

trom the shaft 8§ and provided with a slesve

. 1,892,858

24 fitting over a reduced portion of the shaft
8 and secured thereto by means of a spline
or otherwise and held from longitudinal
movement on $he shaft by means of a set
serew 25. In order to hold the rotary disk
valve 18 firmly on its seat, I conveniently
provide a disk or washer 26 (see Fig. 4)
formed of thin spring material and shaped
similarly to the disk valve and interpcsed
between the disk -valve 18 and the rear face
of the crank 23, and counter-weight portion
922, said spring disk being provided with an
aperture 27 to engage the stud 20 of the disk
valve. 28 represents the piston mounted in
the cylinder 14, and beirig of the usual type

employed in a two cycle engine. 29 rep-.

resents the piston rod which is connected to
the piston at one end, and at the other end

carries a ball bearing 30 surrounding the .
‘crank pin 31; which is screwed into a

threaded opening in the crank 23. The
outer end of the crank case is formed with
an aperture to facilitate the assembly of the

70

75

80

85

parts of the crank and engine valve, and .

this opening is closed by means of a plate
32 (see Fig. 3). C

The engine cylinder 14 is provided Wiﬁh_

an inlet port 33 and exhaust port 84-which
may be connected to a muffler’ of any de-
sired or useful form. The inlet port 33 com-
municates with a passage 35 alongside of
the cylinder and connecting with a port 36

90

95

in the crank case, as shown in Figs. 3 and -

4, so that the charge drawn into the crank
case when the disk valve opens the port 16,
and compressed by the outward or power
stroke of the piston, will be transferred
through the port 36 and passage.35 to the
inlet port 83, to constitute the next succeed-
ing charge for the cylinder. It will be un-
derstood that the cylindér will also be pro-
vided with the usual spark plug or other
ignition means, indicated at 37, and the

lower end of the cylinder, which constitutes
the head of the cylinder, is preferably pro-

vided with radially disposed flanges, spikes,

“or other form of projections, indicated at

38, for the purpose of rapidly radiating
heat to facilitate the cooling of the cylinder.

The lower end of the cylinder is also sur-

rounded by a casing, indicated at 39, and
communicatirio with a discharge orifice 40
from the fan casing or' fly-wheel housing 1,
so that the air drawh in to the casing 1 by
the fan and discharged therefrom will pass
out through the aperture 40 and casing 39
directly over, around, and past, the lower
end of the cylinder, with its radiating pro-
jections, and thereby assist in cooling the
engine. 1 also prefer to provide the crank

case with an exterior metal shell 41 which -

is provided with air apertures 42, and the
bearing plate 10 i3-also provided with aper-
tures, indicated at 43, so that air may be
drawn in around the crank case, thereby

100
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keeping the crank case and the crank and
the ddjacent bearing for the shaft 8.cool,
these parts not being so highly heated as
the ‘engine cylinder, and the air is then de-
livered, as before stated, to the exterior
of the engine cylinder, where it takes. up
additional -quantities of heat. As herein-

-after explained, I also provide for drawing

the air in.part into the fly-wheel housing
or. fan casing 1 from the portion of the
apparatus inclosing the motor generator, so

as to maintain it cooled also, and prevent
" the heiting thereof. '

The rear wall 4 of the fly-wheel casing
is provided with an aperture, indicated at
44, the marginal portions of which are

- turned and planed coaxially with the aper-

20

25

ture 9 in the wall 3, and sald marginal por-’

tions are preferably provided with an annu-
lar bead 45 which receives an annular cas-

ing 46 carrying the field magnets 47 of the

motor generator. The. annular casing 146
carries on its outer end a bracket or casting
48 which carries the outer bearing 49 of the
main shaft 8, and also the brushes.50 of the
motor generator.  The shaft 8 as will be
clearly seen, carries the armature 51 and

. commutator 52, the outer end of the shaft

30

extending through the bearing 49 and be-
ing provided beyond said bearing with a
brush 53 for engaging a segment 54 con-

nected with the igniter ‘37 of- the engine,

and the outer end of the shaft 8 is provided

- with the usual means, as projections 55, see

35

Fig. 5, for receiving a hand crank 56, indi-
cated in dotted lines in Wig. 3, a detachable

_-/cover or cap. 57 being placed over the end

40

50

60

‘of theé shaft 8 when the crank is not in use.

It will be seen by the construction herein
shown and described that the main shaft 8,

which is both the armature shaft of the

motor generator and the crank shaft of the

engine, is supported in éxact position with.

respect to the engine cylinder, and the crank,
so that the correct operation of the respec-
tive parts for starting the engine and also
for generating current is secured and main-
tained. -

T conveniently employ an annular tank,
indicated at 58, which surrounds the field
magnets 47 and field magnet casing 46 and
which ‘will contain the supply of gasolene
or other motor.fuel, and T prefer to add the

lubricating oil for the engine cylinder di-

rectly to the motor fuel, and feed it there-
with, -although the engine may be lubri-
cated in any other desired manner. I also
provide a shell or casing, indicated at 59,
surrounding the armature 52 and brushes
50, and provided with ventilating apertures

60, It will now bé seen that, as before

. stated, ‘when the apparatus is in operation,

86

the air will not only be drawn into the fan
casing or fly-wheel housing 1 from the aper-
tures 42 adjacent to the crank case, but a

8

portion of air, which I prefer to limit by
regulating the size of the openings 60 will
be drawn into the shell 59 and will pass
around the commutator 52 and brushes, and
between the armature and field magnets, to
the fan casing 1, thereby keeping all parts

‘of the generator cool, and as these parts

do not become’ very highly heated, this air,
as well as the air drawn in aroung the crank
case, is discharged through the aperture 40
against the engine cylinder, and is still ca-
pable of taking large quantities of heat
therefrom.

The motor fuel is taken from the tank 58

'by means of a pipe 61 which delivers it to

the® carbureter 62, which may be of any
usual or desired construction. From the
carbureter a pipe 63 leads to the passage 17

‘in the crank case communicating with the

valve port 16 before described for supply-
Ing explosivé mixture to the cylinder.

~ As before stated, I prefer to emplay, in
connection with my improved apparatus a
storage battery, indicated at 64, in the cir-
cuit diagram Iig, 10, and this battery is
floated in the linebetween the generator cir-
cuit and the lamps or other devices carried
on the line, as indicated in Fig. 10. T also
provide in the system a cutout switch for
breaking the main cireuit, a hand operated
switch for closing the main -circuit to start
the engine, and provided with electromag-
netic means for holding the switch closed
after the generator has been brought ‘into
operation by the engirie, and T also prefer to
provide, as herein shown, a time control
means for .throwing the parts out of opera-
tion altogether at any time desired, and for
which the time mechanism may be set, such
time control mechanism being located pref-
erably in the ignition cireuit as shown in Fig.
10. The switch mechanism I find it conven-
ient to locate in a housing supported on the

-base of the apparatus, as indicated in Figs.
2,6, 7,8, and 9. 67 represents a switch arm

in the main generator circuit normally en-
gaging a contact 68 and provided with a but-

ton 69 by which the contacts 67 and 63 may.

be separated to break the circuit when the
apparatus is in operation, and it is desired to
manually stop it. 70 represents a pivoted

-switch lever carrying a contact 71 whick

may be forced against a“contact 72 to com-
plete the circuit through the motor genera-
tor, by means of a push button 78, which I
preferably mount on an independent spring
arm.74. Adjacent to the lever 70 T provide

70

75

80

85 -

90

95

100

105

110

115

120

an electromagneét 75, the core of which is

adapted to attract the lever 70 and hola it
1n circuit closing position, in which the parts
are represented in dotted lines in Fig. 9. T

prefer to-provide a separate and independ--

ently movable switch lever 76 in the ignition
circuit which is interposed between the push
button 73 and the lever 70, and which also

125

130



10

15

- engine. It is necessary for the operator to

£y

=3

carries an- armature 77 extending through
an aperture in the switch lever 70 and codp-
erating with the core of the magnet 75.

- When it is desired to start the apparatus,
the operator will push the button 78 in-
wardly into the position shown in dotted
lines in Fig. 9, thereby effecting a contact
between the switch levers 76 and 70 and be-
tween the contacts 71 and 72, thereby placing
the motor generator in electrical .connection
with the battery, as will be seen from an ex-
amination of Iig. 10, and also connecting
the ignition ~mechanism with the battery.

The current from the battery will thereupon

energize the generdtor and cause it to rotate
the armature and ¢rank shaft and start the

. hold his finger on the button 73 for a suff-

20

80 as to generate a current which will begin-

25

30

35

40

45

50

55

§0

cient interval to permit the engine to get
under way and operate the motor generator,

to flow toward the battery, passing through
the magnet 75 in the reverse direction from
the original battery starting current.” If the
operator did not retain his finger on the but-
ton 78, the magnet 75 would release the

switch levers 70 and 76 at the instant of the

reversal of the current, but by holding the
button until the current reverses, the mag-
net will assume control of the switch levers
70 and 76 and hold them in position until the
circuit passing through the magnet 75 is
broken. This can he accomplished by simply
pressing the button 69, thereby separating
the contacts 67 and 68, whenever desired.
also prefer to provide a clock control mecha-
nism, indicated. at 78, in Figs. 2 and 10,
which is constructed to operate a switch and
break the ignition circuit at any time for
which the clock actuated mechanism may be
set. The apparatus is intended ordinarily to
be used for the lighting of houses and camps
and the like dwellings, whether of a tem-
porary or permanent character, and it will
ordinarily be known to the user at about
what time. the necessity for the operation of
the apparatns will cease. The. user- may
therefore conveniently set the time control
apparatus to break the ignition circuit at,
for example, 11.30 p. m., at which time the
ignition circuit will be brokén by the time

‘mechanism, thereby stopping the engine, and

asthe voltage from the generator decreases,
the magnet 75 will release the switch levers
70 and 76, thereby restoring the apparatus
to & condition of rest, ‘from which it may be

started up again at any time by simply press- -

ing the button 73. ‘As before stated, if the
time mechanism is'in control, and it should
be desired to shut off the operation of the en-
gine and generator at an earlier time, before
the operation of the time mechanism, this can
be done, at any time by manually operating
the push button' 69, and separating the con-
tacts 67 and 68.

1,399,858

It will be noted that this apparatus is ex-
tremely compact, and in practice it is of such

'small size, that it may be readily carried by

hand, and I have shown it provided with a

“handle 79 formed of sheet-metal and con-

nected by straps 80 with adjacent portions
of the casing, so that it can be conveniently
catried. The fuel tank 58 is also provided
with a filling aperture 81 provided with a
closing cap 82 of any desired type, and the
tank 58 will also be provided with a drain
cock 83, as indicated in Fig. 2, for clean-
ing it. o

70

75

LI .
“In some instances I prefer to employ. a

magneto. for ignition purposes instead of

. taking the current from the battery. This

has a number of advantages in that the ap-

‘paratus can be employed if desired without

using ‘the battery at all, by cranking the
engine for starting purposes, and many in-
stances will be found where this use of the

-apparatus is desirable and convenient, al-
“though I prefer to employ a battery for the

purpose of starting the engine and for ac-
commeodating variations in the load. In Fig.

11. I have shown a sectional detail of the

80

85

90

crank case illustrating, in connection there- . -

_with, a convenient arrangement for apply-

ing and operating the magneto. In this in-
stance the closing plate-for the crank case,
llustrated at 132, is preferably provided
with a socket to receive the end of a mag-
neto, indicated at 100, which is secured to
the plate 182 by bolts or screws 101, or

I otherwise. 102 represents the shaft of the

magneto armature, which is held by the
plate 132 in axial alinement with the shaft

95

100

of the engins, and is provided with a crank - -

plate 108, secured in place by a nut 104 and
provided with a peripheral aperture or re-
cess 105 which engages a crank stud 106
on the crank pin 131 of the éngine, which in
this instance is shown as engaging a sleevé
bearing 130 in the crank. 107 represents a
spring washer which I preferably employ
between the rear face of the crank disk 103
and a plain washer 108. It is obvious that
as, the crank is rotated by the engine the

_stud 106 on the crank pin will cause the ar-

mature of the magneto to rotate in timed
relation with the engine, and the magneto
will be so constructed as to furnish 'a spark
at every revolution of the armature. In
case access to the erank is desired, it is only
necessary to remove the screws or other se-

105

110

115

120

curing means holding the closing plate 132 -

in position, when the said plate,.together

with the magneto, can be removed and re-.

placed, so as to maintain the magneto in

“timed relation with the engine.

. In case the magneto is employed, the wir-
ing diagram will be slightly altered, as the
ordinary means of throwing a magneto out

of operation is to short-circuit or ground,

it instead of breaking the circuit, as would

130
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\ \ » .
be the case in‘a battery circuit. Fig. 12

illustrates a wiring diagram which may be”

found convenient for use where the magneto
is employed in the ignition cireuit. In this
diagram the primary and secondary coils
of the magneto are illustrated, the latter
being connectéd to the spark plug, and both

_coils being connected to ground at 179. 53*

and 54 represent the separable contacts of
the periodic interrupter or circuit breaker,
one of ywhich is connected to the primary
coil, and:the other to ground as at 177. A
wire 174 is shown leading from a point in
the primary circuit of the magneto between
the primary coil and the circuit breaker,
to the ignition cut-out switch 76 of the hand
operated -electromagnetically  controlled
switch mechanism previously described. In
this instance the ignition cut-out switch. 76
is shown provided with a projection 74>

adapted, when the switch is in open posi-

tion, to make contact with a contact T4°
connected to ground, as indicated at 176,
thereby short-circuiting the circuit breaker
and grounding the magneto. In order that

the magneto may also be grounded by the

time mechanism, or elock actuated mecha-

nism previously describéed, which is indi--

cated at 78, this time mechanism is so ar-
ranged as to close a circuit at the prede-
termined time instead of opening one, as
in the form shown in Fig. 10, and the sepa-
rablé contacts of the time mechanism are
connected to the wire 174 by a wire 1742
and to ground by wire 175 respectively. In

-order to start the apparatus where the mag-

neto is employed, the time switch will be
opened and the operator will close the cut-
out switch 70, thereby breaking the ground
circuit by separating the projection 74* and

contact 74", and holding the cut-out switch -

in this position until the generator attains
Where the battery is em-
ployed, as indicated at 64 in Fig. 12, the
battery current will actuate the generator
as a motor to start the engine, therenpon
driving the magneto and providing the nec-
essary current for the spark plug. As soon
as the engine starts, it will drive the gen-
erator as a generator and the current flow-
ing from the generator back through the
magnet of the cut-out switch to the battery
and line, will energize the magnet-and hold

the cut-out switch 70 and ignition cut-out-

switch 76 in such position as to maintain
the ground circuit of:the magneto broken,
and the generating circuit closed. The op-
erator can then remove his finger from the
push button as before described. The en-

gine can be stopped at any time as in the

apparatus indicated in TFig, 10 by open-
ing the stop switch 67 and breaking the
generating circuit, the effect of which will
be to release the cut-out switch 70 and igni-
tion cut-out switch 76, the latter ground-

5

ing the magnetp at 74*, 74, and stopping the
engine, or if the stopping of the engine is
left to the control of the timing switch, it
will operate at a predetermined- time to
close tlie “circuit and ground the magneto
through the wire 175, thereby stopping the
engine and generator, and as soon as the
generating current ceases, the magnet of the
cut-out switch will be deénergized, thereby
releasing the switches 76 and 70 and break-
ing the generating circuit.

While I have shown herein a wiring dia-
gram illustrating the course of the circuits
when the battery is used for ignition pur-
poses, and also where the magneto is em-
ployed, it will be understood that these
diagrams are*merely illustrative, and that
the parts may be wired in other ways if

‘desired to produce the same results, and I
do not limit myself to these particular ar-

rangements. , :

What I claim and desire to secure by Let-
ters Patent is:— o

1. In a device of the character described,
the combination with the supporting hous-
ing, provided with parallel walls having co-
axial apertures therein, of a bearing plate
engaging one of said “apertures, and pro-

being provided with means for attaching
an engine cylinder thereto and supporting it
in proper relation to the crank shaft, a cas-
ing fitting the other of said coaxial aper-
tures, generator field magnets carried\by
said casing, a crank shaft bearing carried

within said field magnets, an engine cylinder
and piston carried by said bearing plate, and
operative connections between said piston
and said crank shaft. S

2. In a device of the character described,
the combination with the supporting hous-
ing provided with parallel walls having co-
axial apertures therein, of a bearing plate
engaging one of said apertures and provided
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“vided with a crank-shaft bearing, said plate .

100

by said casing, a crank shaft engaging said -
-bearings, an armature carried by said shaft

105
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with a shaft bearing, and having formed in- -

tegrally therewith a crank case provided
with a cylinder receiving face, a casing, fit-
ting the other of said coaxial apertures of
the casing and provided with generator field
magnets, and a crank shaft bearing carried
by said casing, & crank shaft engaging said
bearings and provided with a rotary arma-
ture mounted in said shaft bearings, an en-
gine cylinder eonnected to said crank case,

115

120

and a piston in said eylinder operatively con- -

nected to said crank shaft, whereby the per-
fect-alinement of the armature shaft with
respect to the crank and engine cylinder and
piston is secured. ) -
3. In a device of the character described,
the combination with the supporting hous-
ing, provided with parallel walls having co-
axial apertures therein, of a bearing plate
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" engaging ome of said apertures, and pro-

vided with a crank-shaft bearing, said plate
being provided with means for attaching an
engine cylinder thereto and supporting it in
proper relation to the crank shaft, a casing
fitting the other of -said coaxial apertures,
generator field magnets carried by said cas-

© ing, a crank-shaft bearing carried by said

10

casing and located adjacent to the outer end
thereof, a crank shaft mounted in said bear-
ings, an armature carried by said shaft
within said casing, a fly wheel on said shaft
between the parallel walls of said housing,

* gaid flywheel and armature being located be-

15

tween said bearings, an engine cylinder con-
nected to said bearing plate, and a piston in

 said cylinder, operatively connected to the
~crank shaft. '

20

4. In a dévice of the character desbribed,

the combination with the supporting hous- -
ing, provided with parallel walls having co-

_.axial. apertures therein, of a bearing plaie

engaging one of said apertures, and pro-

vided with a crank-shaft bearing, said plate
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being provided with“means for attaching an
engine cylinder thereto and supporting it in
proper relation to the crank shaft, a casing
fitting the other of said coaxial apertures,
generator field magnets. carried by said cas-
ing, a crank shaft bearing carried by said
casing, a crank shaft mounted in said bear-
ings, an armature carried by said shaft, a

fly wheel provided with-a fan carried by said -

shaft, and located in said housing between:
the parallel walls thereof, an engine cylinder
carried by said beariug plate,-a piston in
said cylinder, operative connections betywveen
said piston and the crank shaft, said hous-

‘ing being provided with an air discharge ad-
jacént to the outer end of the cylinder for -

directing the current of ‘air produced by the
fan directly upon the cylinder. - = .

5. In a device of the character described,

the combination with the. supporting hous- -
ing, provided with parallel walls having

coaxial apertures therein, of a bearing plate
engaging one. of said apertures, and pro--
vided with a crank-shaft bearing, said plate

" being providéd with means for attaching

an engine cylinder thereto and supporting i
in proper relation' to the erank shaft, a
casing fitting the other of said ¢oaxial aper--
tures, generator field magnets carpied by
sald "casing, a crank shaff bearing carried
by said casing; & crank shaft mounted in
sald.bearings, an armature carried by said
shaft, g fly wheel provided with a fan car-

- ried by said shaft, and located in said hous-

ing between the parallel walls thereof, an

-enging: cylindér carried by said  bearing

plate, o piston in said cylinder, operative
connections between said piston and the
crank shaft, sdid housing being provided
with an air discharge adjacent to the outer
end of the eylinder for directing the current

1,399,358

of air produced by.the fan directly upon
the cylinder, and said casing being pro-
vided with air inlet apertures, in communi-
cation with the fan casing through the ad-
jacent one of said coaxial apertures in the
heusing, whereby alr is drawn in around the
armature to cool i, and is discharged

against the cylinder to effect a further cool-

ing action. :

6. In a device of the character described,
the combination with the supporting hous-
ing, provided with paraliel walls having
coaxial apertures therein, of a bearing plate
engaging one of said- apertures, and pro-
vided with a crank-shaft bearing, said plate
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being provided with means for attaching an -

engine cylinder thereto and supporting it
in proper relaution to the crank shaft, a
casing fitting the other of said coaxial aper-
tures, generator field magnets carried by
said casing, a crank shaft bearing carried
by said casing, a crank shaft mounted in
said bearings, an armature carried by said
shaft, a fly wheel provided with & fan car-
ried by said shaft, and located in said hous-
ing between the parallel walls thereof, an

engine cylinder carried by said bearing

plate, a piston in said cylinder, operative
connections between said piston and the
crank shaft, said housing being provided
with an air discharge adjacent to the outer
end of the cylinder for directing the cur-
rent of air.produced by the fan directly
upon the cylinder, said bearing plate being
provided with a crank case surrounding the
crank and having air inlet apertures in said
plate adjacent to the crank case for cooling
the same, whereby the same air is employed

. in cooling the crank case, and is then dis-

charged against the cylinder to effect a' fus-
ther cooling action.
7. In a devige of the character described,

‘the combination with the supporting hous-.

ing, provided with parallel walls having
coaxlal apertures therein, of a bearing plate
engaging one of said .apertures, and. pro-
vided with a crank-shaft bearing, said plate

. being provided with means for attaching an
-engine cylinder thereto and supporting it
‘in proper relation to the crank shaff, a
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casing fitting the other of said coaxial aper- -

tures, generator field magnets carried by
said casing, a crank shaft bearing carried by

_said casing, a crank shaft mounted in said

bearings, an armature carried by said shaft,

_a fly wheel provided with a fan carried by

said shaft, and located in said housing be-
tween' the parallel walls thereof, an engine
cylinder carried by said bearing plate, g
piston in said cylinder, operative connec
tions between €aid pision and ‘the crank
shaft, said housing being provided with an
air discharge adjacent to the outer end of
the cylinder. for directing the current of

air produced by the fan directly upon the
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cylinder, said bearl plate being provided and the armature and is discharged directly
with a crank case an§ having air nlet aper- upon the cylinider to effect a further cooling
tures adjacent thereto and said casing being action. 10
provided with air inlet apertures communi- In testunony whereof, I aﬁix my signa-
cating with the housing, whereby air is ture

drawn into the housing .through both of - : ‘ '

said coaxial apertures to cool the crank case CHARLES H. FERGUSON.



