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SINGLE-UNIT ELECTRIC-GENERATING PLANT.

Application filed Fcbruary 12, 1817, gerial No. 148,015.

This invention relates to improvements in
vingle unit electric generating plants of the
type wherein an electric generator and an
internal combustion engine are employed,
and it relates more particularly to the cool-
ing systems of such plants.

The primary object of the invention is the
srrangement, construction and housing of
the various elements which go to make up a
generating plant of the type described,
whereby a thorough and efficient cooling of
all of said parts is effected by means of the
same current of air.

Another object of the invention is the pro-
vision of a combined fly wheel and fan so ar-
ranged that both the internal combustion
engine and the electric generator of the
single unit plant are effectively cooled by
the current of air set in motion thereby.

-~ A further object of the invention is the
provision of a single unit generating plant
of. the type described, wherein a common
chaft is provided on which are mounted all
of the rotary elements of said plant, includ-
ing the crank and timing mechanism of the
internal combustion engine, the combined
-fly wheel and fan and the armature of the
generator, all of said parts being enclosed
within 2 suitable housing so as to form a
complete and compact unit-which is simple
and economical in construction and opera-
tion. . : , :

An additional object of the invention re-
Iates to the provision of a novel form of in-
take passage for the internal combustion en-
gine, wherein the explosive charge mixed
with a lubricant is drawn through or over
one of the main bearings of the common
shaft, thereby thoroughly lubricating said
bearing, together with means whereby leak-
age of said mixture into other parts of said
plant is prevented.

Other objects and advantages of the inven-
tion will be apparent from the following
deseription, taken in connection with the ac-
companying drawings, wherein is illustrated
the preferred embodiment of the invention;
it being understood however, that the draw-

ings are for purposes of illustration only
and are not to be taken as defining the lim-
its of the invention.

In the drawings:
Fig. 1 is a vertical longitudinal sectional
view of the single unit geneiating plant.

Fig. 2 is a vertical transverse sectional 53

view thereof.

Fig. 3 is a top plan view.

Id?ig. 4 is a detail view of the intake valve,
an

Fig. 5 is a detail view of the timing mech-
anism.

The main casting 10 of the single unit gen-
erating plant is shown as comprising a erank
case 11, a fly wheel and blower housing 12,
and feet or supports 13, preferably three in
number, in order that the unit may stand
firmly even though the foundation upon
which it rests is somewhat uneven. Bolted
to the main casting 10 is a substantially eir-
cular generator frame 14 having cast integral
with it a suitable bearing housing 15. Upon
the crank case 11 is supported the cylinder
16 of the internal combustion engine, said
cylinder being provided with cooling fins 1%
about its upper end, and being encaced in a
suitable housing 18, which is shown slotted
from top to bottom at one side thereof at 19
for the egress of air after the same has cir-
culated around the cylinder 16 between the
fins 17. The fins 17 are preferably in the
form of copper disks, but may be made of any
other good heat conducting material. These
fins or disks are apertured centrally and ave
provided with depending annular flanges 17
around their inner peripheries, as shown.
In applying the fins or disks to the cylinder,
they are heated and placed in position and
then allowed to cool, thereby shrinking into
firm frictional engagement with the outer

~wall of said cylinder. The normal diameter

of the apertures in the disks is preferably
less than the diameter of the cylinder, so
that when they are shrunk into position,
they will fit the cylinder very snug and thus
be retained against accidental displacement.

The fiy wheel and blower housing 12 is ot
substantially spiral configuration, and <o
connected with the housing 18 that the cool-
ing air set in motion in the manner herein-
after set forth, is forced over the cooling
fins 17 of the engine cylinder and out
through the slots 19 formed in the housing
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18. The generator field frame or housing 14
is shown provided with suitable apertures
20 through which the cooling air enters; sald
housing cooperating with the blower housing
12 to form a continuous passage for said air
in through the generator and out over the
lins 17 of the internal combustion engine.
The inner wall 21 of the crank case 11 is
apertured to rveceive a suitable bearing 22
adapted to support one end of the main or
common shaft 23, said shait in the present
instance, serving as the crank shaft of the
internal combustion engiite. The inner wall
21 is further provided with a passage 24

~terminating at one end in a substantially cir-

cular chamber 25 which lies adjacent to the
beaving 22 and which communicates there-
with. The other end of the passage 24 com-
municates with a carbureter or fuel vapor-

+ izing mechanism 242, which supplies 2 mix-

ture of alr, fuel and oil to the engine, as i¢
customary in the operation of a two cycle
engine, such as it is preferred to use in con-
nection with single unit generating plants
of this type.. A fuel tank is illustrated at
96, Attached to the wall 21 or cast integral
with it is an apertured plate 27, through the
apertures of which said mixture of air, fuel
and oil may pass from the chamber 25 over
or through the bearing 22 and into the crank
case 11. The bearing 22 is showa in the
drawings in the form of a ball bearing, but
it will be readily understood that any de-
sired type of bearing may be used. The pa=-
sage of the fuel through the apertured plate
97 is controlled by a disk valve 28. The
disk valve 28 is also provided with an aper-
ture preferably in the form of a slot, which
is shown at 28" and which is adapted to reg-
ister with the slot or aperture in the plate 27,
at regular intervals for the purpoge of ad-
mitting the explosive charge to the crank
case. Mounted on the crank shaft which as
pointed out above, is part of the main or
common shaft 28 and adjacent to the valve
28, is provided a crank and bob 29 shown
provided with suitable recesses 30 adapted
to receive the lugs 31 which are preferably
cast integral with the said disk valve 28.
These lugs are preferably hollow as shown
and are adapted to house suitable springs 32
which act to hold said disk valve in contact
with the apertured plate 27. The inner wall
of the chamber 25 is apertured at 33 to per-
mit of the passage therethrough of the main
or common shaft 23, a suitable spacing ele-
ment 34 being shown-interposed between the
walls of the aperture 33 and the outer cir-
cumnference of the main or common shaft 23.
Thie spacing element 34-is so mounted on the
“haft 23 as to it the same snugly and to tarn
therewith. The aperture 33 1s preferably
of such size as to provide a clearance between
the spacing clement 54 and the walls of said
aperture 33, as shewn in Fig. 1 of the draw-
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ings. This clearance, it will be noted, com-
municates at one end with the interior of the
ly wheel and blower housing 12, and at its
other end with the chamber 25. No fuel or
oil can leak through this opening by reason
of the fact that the disk valve 28 1s o timed
with relation to the cycle of the engine that
a practically constant minus pressure Is
maintained within the chamber 25, thus ef-

fecting a slight tlow of air from the fly :

wheel and blower housing 12 through the
opening and into the chamber 25. ‘Thus it
will be noted that any leakage of the explo-
sive charge or oil in the opposite direction
is prevented.

At a point intermediate the ends of the
main or common shaft 28 is positioned the
armature 85 of the gencrator, and betiween
the said armature 85 and the crank case
11 of the internal combustion engine, the fly
wheel 36 is shown keyed upon said shaft
23. This fly wheel 36 as shown, is provided
with a plurality of fan blades 37, preferably
integral therewith. The pole pieces of the

generator are illustrated at 88 with the fiel¢ =

coils 38* wound about them, said pole pieces
38 being secured by means of suitable bolts
39 to the inner surface of the field ring 40,
the bolts 39 also passing through the field
frame 14. .

Any suitable bearing 41 may be provided
within the bearing housing 15 of the field
frame 14 for supporting the right hand end
of the shaft 23 as shown in Fig. 1. The
shaft 23 extends outwardly from the bearing
41 and is preferably reduced at 42 and pro-
jects into the timer casing 43. This casing
43 js preferably in the form of a suitable
cap adapted to engage the outer walls .of

- the bearing housing 15 In such manner that
"said ca

cap may be readily removed if desired.
Upon the reduced end 42 of the shaft 23 is

“formed a timing cam 44 integral with said
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shaft and adapted to cooperate with the

breaker arm 45 to properly time the sparks
emitted by spark plug 46 in the cylinder 16
of the internal combustion engine. - By thus
reducing the diameter of the shaft 23 as
shown at 42, the peripheral speed of the

timing cam 44 is reduced, the result being -

that the wearing away of thie cam mecha-

ti0

nism of the timer is greatly retarded as com- °

pared with what it would be if the end of
the shaft were not so formed. While the
timing cam 44 is shown formed by cutting
a flat surface on the shaft 23, it is obvious
that other forms may be used. For in-
stance, the cam could be in the form of a
collar fitted around said shaft. Preferably,

this reduced end 42 of the shaft 23 extends ™

outwardly from the timing mechanism and
is shown provided with a dog 47. Normally
it will be unnecessary to crank the internal
combustion engine by hand, by reason of the
fact that current from the storage battery
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(not shown), may be used to operate the
generator as a motor, thus forming an elec-
trle starter for the engine. Should this
method of starting the engine be unavail-
able for any reason, a suitable hand crank
may be engaged with the dog 47 on the re-
duced end 42 of the shatt 23, Thus providing
means whereby the engine may be cranked
by hand. Bolted or otherwise secured to
suitable lugs 49, pleterably cast integral
with the oeneratm irame and housmo 14,
is a panel “board 50 adapted to support t the
various electrical controiling devices. The
ignition coil 50* of the 1nie1rnl combustion
engine is also positioned on the panel 59, it
belno mounted on end and e\tendnlo in a
substa antially horizontal plane rearwardly
from said panel.

It will be noted by referring to Fig. 1 of
the drawmgs, that the casfmgs which house
the entire piant are substantially four in
number and comprise the main casting 10,
the cylinder housing 18, the generator frame
or housmo 14, and tne cover plate 51, which
is bolted or otherwise secured to the main

casting 10 adjacent the crank and bob 29,
and which is adapted to form one of the
walls of the crank case 11. The main or
common shaft 23, as previously pointed out,
is mounted at one end in a suitable be ulno
41 positioned within the bearing housmo
15 which forms an integral part of the gen-
erator frame or housmo 14, and at its othe1
end said shaft 23 is mounted in the bearing
22 housed within the wall 21, which is cast
integral with the main castmo 10. On this
Qhait 23 are mounted all of the votary ele-
ments of the combined structure. Thus an
extremely simplified structure is ploducod
the various parts of which are easily ac-

ssible.

In the operation of the invention, the stor-
age battery (not shown), which is connected
in circuit With the unit and which is adapted
to receive its charge therefrom, is employed
for the purpose of ¢ starting the internal com-
bustion engine. This is accomplished by
means of a suitable switch, the generator be-
ing temporarily convelted into a motor, ro-
mtlno the shaft 28, thereby im Ddltlno the
qmrtmo impulse to ‘the internal combustion
engine. When the engine has been started,
the motor is convelted into a generator and
the current generated thereby flows into the
storage battery to charge the same. It is
obvious that instead of conducting the cur-
rent to a storage battery it may he conduct-
ed directly to the transla vting c“evues The
apertures 20 in the Oenel*tm frame 14 are
provided for the intake of cooling air, and
as the fly wheel 36 revolves, car rying with it
the fan blades 37, air is drawn in across the
fleld and armature of the generator through
these apertures 20, then forced centrifuga Lly
outwardly into the fly wheel and blower
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housing 12 and thence tangentially with re-
spect to said housing 12, through the casing
18 and across the coohn0 fins 17 and around
the engine cylinder, whence it is discharged
outwar le through the slots 19 at the side of
the casing 18. In this manner, the combina-
tion ily wheel and fan creates a current of
alr which cools not only the cylinder of the
internal combustion engine but also the ar-
mature and field coil ot the generator. For
this reason it is possible to employ a smaller
generator than would normally be required
in a system of this type, by virtue of the
fact that the generator will be continuously
cooled during 1ts operation by the current of
inrushing air created by the fan blades on
the fly wheel. The provision whereby lubri-
cating fluid is combined with the explosive
mixture aad passed over or through the
bearing 22 piomdes for constant and per-
fect hlth‘lulOll of said bearing and serves
also to cool the same. The disk valve 28 ro-
tating with the shaft 28 by virtue of the en-
gagement of the lugs 31 with the crank and
bob 29, accurately controls the intake of ex-
ploslve mixture to the crank case, where the
same 1s compressed by 01dma1y two-cycle
methods and is bypassed around the piston
from the crank case to the upper end of the
engine cylinder, where it is ignited in the
usual manner.

The arrangement of the timing mechu
nism upon the outer end of the common
shaft 23 has several distinct advantages,
one of which resides in the fact that the out-
er end of sald shaft supports practically
none of the Ioad which is borne by the rest

T said shaft and for this reason the end of

said shaft may be reduced as previously
Df)mted out, thereby shortening the radius
of movement of the timing cam 44 to reduce
thie rubbing speed of said cam against its co-
operating contacts. This q1eatlv prolongs
the life of the timer while at the same time
it reduces the amount of lubricant normally
necessary. Another advantage in locating
the tunu, as pointed out, resides in the fact
that it is thereby rendered easily acecessible,
access thereto Leing had by the removal of

the cap 48. An additional advantage lies
in the fact that no gears whatever are nec-
essary for tl‘mmmtuno power from the

main or common shaft 93 to the timer, the
timing mechanism being fixed directly upon
said main shaft.

The position of the cranking dog 47 with
which a hand erank may be engaged, is pecu-
hfuﬂy adv mtmeoub, inasmuch as it elimi-
nates the necessity of any gearing for trans-
mitting power from the hand crank to the
main shaft.  As previously pointed out, the
dog 47 is positioned on the end of the main
shatt 23, in ddv,mce of the timing mecha-
aism, it being accessible by removing the
cap 43.
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While we have illustrated and described
the preferred embodiment of our invention,
1t will be seen that one skilled in the art
may make modifications therein without de-
parting from the spirit of the invention.
We do not wish, therefore, to be limited to
the precise embodiment shown, except as the
same is limited in the appended claims.

Having thus deseribed our invention, what
we claim as new and desive to secure by
Letters Patent of the United States is:—

1. In a single unit generating plant, a
housing, an internal combustion engine, and
an electric generator mounted therein, and
means interposed between said generator
and said internal combustion engine adapt-
ed to create a current of air thiough said
housing to cool said generator and the cyl-
inder of said Internal combustion engine.

2. In a single unit generating plant, an
internal combustion engine, an electiic gen-
erator, a shaft common to both the engine
and generator, a housing for said elements,
said housing comprising a plurality of cast-
ings connected together to.form a continu-
ous passage therethrough, and means als
mounted on said shaft for circulating air
through said housing to cool both the gen-
erator and the engine.

3. A single unit generating plant compris-
ing a housing, an internal combustion en-
gine, an clectric generator, a shaft common to
both the generator and the engine, a {ly wheel
for said engine mounted on said shaft in-
termediate said engine and said generator,
fan blades mounted on sald fly wheel and
being adapted to induce a current of air
through said housing to cool both the gen-
erator and the engine.

4. The combination with an electric gen-
erator and an internal combustion engine,
of & housing thevefor, said housing being
provided with a plurality of openings theve-
in at opposite ends thereof, and means
adapted to draw alr through the openings at
one end of said housing and over said gen-
erator, said air being then forced over said
internal combusticn engine by said means
and out through the openings in the oppo-
site end of said housing.

5. The combination with an electric gen-
erator and an Internal combustion engine,
of a housing therefor, said housing being
provided with a plurality of openings there-
in at opposite ends thereof, and means
adapted to create a current of air through
said housing to first cool said generator and
then said internal combustion engine.

6. The combination with an electric gen-
erator and an internal combustion engine,
of a housing therefor, said housing being
provided with a plurality of openings there-
in at opposite ends thereof, and means in-
termediate said generator and said internal
combustion engine adapted to create a cur-
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rent of air through said housing to cool
said generator and said internal combus-
tion engine.

7. In a single unit generating plant of the
type described, an internal combustion en-
gine, a fly-wheel therefor, an electric gen-
erator, a housing for said elements, - said
Lousing comprising a main castiing adapted
to house saad fly-wheel and to formn the
crank case of said internal combustion en-
gine, another casting adapted to be secured
to said main casting and to receive suid gen-
erator, and means carried by said fly-wheel
for creating a current of air through said
housing to cool both the generator and the
engine.

8. The combination with an electric gen-
erator and an internal combustion engine, of
a housing therefor, sald housing being pro-
vided with air inlet and outlet openings, and
means adapted to draw air through said in-
let and over sald generator, sald air being
then forced out over the radiating element
of sald internal combustion engine by said
wmeans.

9. In a single unit generating plant of the
type described, an internal combustion en-
eine, an electric generator, a fly wheel inter-
posed therebetween, a housing for said ele-
ments, said housing comprising a main cast-
ing adapted to form the crank case of said
engine, another casting adapted to Dbe we-
cured to sald main casting and to receive
said generator, and means carrvied by said
fly wheel for cooling both the generator and
the engine.

10. In apparatus of the charvacter de-
seribed, the combination of a heat engine,
an electrical generator having its armature
directly connected to the crank shaft of said
engine, a casing enclosing s=aid generator
and engine, a crank case for said engine con-
nected to said casing, a fan mounted cn such
armature shaft of eaid generator and adapt-
ed to draw air through said generator and
force the same over said engine.

11, In apparatus of the chavacter de-
seribed, the combination of a heat engine,
an electrical generator having its aimature
divectly connected to the crank shaft of said
engine, a casing enclosing said generator, a
crank case for said engine connected to said
generator casing, a jacket enclosing said en-
gine and communicating with said genera-
tor casing and a fan mounted on such arma-
ture shaft in said generator casing and
adapted to draw air through eaid generator
and force the same over said engine through
said jacket.

12. In apparatus of the character de-
seribed. the combination of an internal com-
bustion engine, an electrical generator hav-
ing its armature directly connected to the
crank shaft of said engine, a casing connect-
ed to said generator casing but having sub-
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stantially air tight connection therewith, a
jacket for said engine havmfr communica-
t10n with sald Oenerator casing, and a fan
mounted on such armature shaft In said

generator casing and adapted to draw air

through said ﬂenﬂlator and force the same
over said engine through said jacket.

13. In a device of the class described the
combination with a prime mover having a
cylinder, a crank case provided with an ex-
tension, and a crank shaft, of an electric
generator having a moving part driven by
said shaft and a stfxtlonary part carried by
said extension; a housing surrounding said

BEST AVAILABLE COpy

eylinder and communicating with said crank
case; a fly-wheel carried by said shaft with-
in and entirely enclosed by said crank case,
said fly-wheel being disposed intermediate
sald generator and housing; and means as-
sociated with said fly-wheel adapted to draw
a current of air through said generator and
discharge the same into said housing about
said cylinder to cool both of said members.
In witness whereof, we hereunto subscribe

our names this 5th day of February A. D.
1917. :

RAY E. ACRE.

EDWARD F. ANDREWS.
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