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UNITED STATES PATENT OFFICE.

- VINCENT G. APPLE, .OF DAYTON, OHIO.
GAS-ENGINE.

Na, 811,787,

Bpecitication of Letters Patent.

Patented Feb. 6, 1606,

Application filsd Deoember 6, 1804, Serial No. 235,683,

To «ll whom it may concern.:
Be it known that I, VincEnT G. APPLE, of

‘Dayton, in the county‘of Montgomery and

State of Ohio, have invented gertain new and
useful Improvements in Gas-\Engines ; and 1
hereby declare that the following is a full,
c¢lear, and exact description thereof, refer-

cuce being had to the accompanying draw-

ings, which form part of this specification.
My invention relates to gas-engines, and
more particularly to gas-engine construction
adapted for motor conveyances, such as au-
toniobiles, motor-launches, and the like.
Heretofore it has been customary in the
construetion of automobiles to provide ver-
tical multiple-cylinder gas-engines adaptsd
to be placed upon the fronf of the vehicle;

~ +but these engines are usually unsightly and
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unattractive in appearance, and it is there-
fore customary to provide a hood or bonnet
extending from side to side of the frame and
from the -front thereof to the dashboard to
completely cover the engine.

. One of the salient objects of my invention
is to provide a bonnefless gas-engine con-
struction, the engin‘e and its appurtenances
being constructed and arranged to present a
pleasing appearance, /

A further object is to provide an engine
construction wherein all the working parts
are normally concealed and protected from
dust and dirt and yet to so dispose and col-

~ locate the parts of the engine that those ele-
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ments thereof which are apt to require atten-
tion or inspection are réadily accessible and
are in position for easy manipulation in mak-
mgi repairs, &e. :

~ Furthet, it is an objett of my invention to
provide a novel *construction of gas-engine
which in its asseciation with the frame of
an automobile or launch will materially
strengthen the frame construction, will afford

strong rigid bearings for the engine-shaft at

such points as bearingsareadvantageous, and
will otherwise be of advantage in the con-
struction, as will hereinafter more fully ap-
pear, . ’ : ‘ '

Numerous other objects of this invention-

will become apparent from the following de-
seription, taken in conjunction with the ac-

- companying drawings, illustrative of the ap-
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plication of an engine employing my inven-
tion to an sutomogi]e. CTIPOyInE Ty :
In said drawings, Figure 1 is & front or end
elevation of an automl(ilﬂe‘ equipped with an
engine embodying my invention.. Fig. 2issa

side elevation with parts in section of the
front end of the vehicle. Fig. 3 is a vertical
section of the engine on line 3 3 of Fig. 2.
Fig. 4 is a similar section on line 4 4 of Fig. 2,
Fig. 5 is a detail showing the construction of
one of the supporting-legs of the engine.
. Figs. 6 and 7 are respectively face and sec-
tional views of the engine fly-wheel.

Throughout the drawings like characters of
reference refer always to like parts. ‘

In the drawings, A indicates the front axle
of the vehicle; B B, its wheels; CC,itssprings;
DD, two side pieces of the framing, and E the
dashboard,

The engine (generally indicated as F) is
preferably a vertical multiple - cylinder en-
gine, preferably having four cylinder-casings
10 10 arranged in longitudinal alinement
and preferably made in a solid cdsting having
a suitable base-flange 11,
supported upon truss members or sypports
12 12, spanning the space between the side
bars D D of the frame and supported on or
secured to sald side -bars. The truss mem-
bers 12 may be of any suitable contour to ef-
fect the results sought and are preferably
more numerous than the cylinders of the en-
gine, one of said trusses being arranged be-

tween each pair of -adjoining eylinders and-

one at each end of the engine, so that for the
four-cylinder engine at least five trusses are

The engine F is.
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provided. I prefer that each of the trusses .

should consist of a bridge-piece 13, prefer-
ably arched or elevated somewhat at its cen-
ter, & V-shaped truss member 14, coextensive
with the bridge-piece 13, and a strut member
15, vertically connecting the elevated central
portions of the hridge member and the de-
fressed central portion of the truss member.

ntegral supporting and bracing flanges 16 16
of suitable sgape to overlie and bear laterally
against the inner side of the frame members
Diare provided at the extremities of the truss
member, and bolts 17 17, passing throagh
the frame members and snis flanges, secure
the truss members in position upon  the
frame. At their lower central portions the
truss members 14 of the frame-pieces are pro-
vided with apertures through which takes a
tie bolt and rod 18, bearing spacing-thimbles

119, arranged between the truss members and

which”serve to maintain the lower ends of
the truss members-in proper separated posi-

tion. Each support or truss member 12 is

constructed to provide a shaft-hanger bear-

ing 20, and one of these supports being pro-
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vided between each adjacent pair of enigine-
cylinders, and at each end of the engine the
crank-shaft 21 of the engine receives bearing
on each side of each of ity cranked portions
22, so that the most eflicient. possible support
1s afforded said crank-shaft.

Preferably one of the legs or truss mem-
bers 12 is provided, as shown in Fig. 5, with
ducts leading therethrough to afford intake
and exhaust passages, the intake-passagze 23
preferably having its outer end 24 disposed
m position to communicate with a carburcter
to be arranged between two of the truss mem-
bers and leading to a point of communication
with the engine-frame, and the exhaust-pas-
sage 25 extending from a point of communi-
cation with the engine-frame down through
the leg to an external portion 26, where it. can
make communication with the exhaust-pipe
27, leading to the exterior of the machine.

Prefemf)_ly an imperforate shield 28 is se-
cured below the truss-supports 12 12 to com-
pletely close the under side of the frame-
work, said shield extending to and connect-
ing with the imperforate face-plate 24, clos-
ing the front end of the machine. The rear
end of the frame ispreferably left open. | As-”
sociated with the truss member below the
plate 28 1 have also shown a radinting-coil R,
and I prefer that the radiator should be so
situated ; but such construction is not herein

ymade a feature of claim, and for the purpose
of this invention the radiator might be situ-
ated anywhere desired.

Mounted on the engine-shaft 20 directly in
rear of the casing is the engine fly-wheel30,

. preferably constructed, as shown in Figs. 6
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and 7, to constitute a fan, which in its rota-
tion draws air from the front portion of the
machine, and thereby tends to withdraw air
from the crank-space in front thereof.

The base 11 of the engine F is preferably
mounted in suitable recesses 31, formed in
the crest or elevated portion of the bridge-

iece 13 of each truss-support, said basc be-
ing held to each of the said supports 12, as by
bolts 32.

The engine-casing 10 has preferably formed
integrally therewith ducts or passages 33
and 34 for the carbureted and exhaust gases,
80 dib;{)osed that their lower ends communi-
cate directly with the corresponding intake
and outlet ducts 23 25; but the specific ar-
rangement of the ducts 33 34 in their associa-
tion with the cylinders is not a feature of the
present case and is not here claimed. :

At its upper end the cylinder-casing 10 is
provided with a flange 35, between which and
the said flange 11 extends a thin sheathing
member 36, preferably of some metal suscep-
tible of receiving an attractive finish and
adapted to act as a water-jacket sheathing.
The sheathing 36 is secured to the flange 11
at its lower end by a band 37, which h()%ds it
to the base flange 11, and at its upper end by

811,757

a band 38, which holds it to the top flange
35, making water-tight connections, so that
water may be eirculated between said sheath-
ing and the eylinder-casing.  Preferably the
portion of the sheathing secured by the hand
37 is bent over to form a hinge member 39, or
a hinge is otherwise provided at or adjacent.
suid point by which is pivotally connected to
the structure the hinged door or cover phate
40, one of which extends along ench side of the
engine, completely covering the space from
the side of the casing to the edge of the frame
and from the dashboard to the front of the
machine. The hinged arrangement of these
doors or cover-plates 40 enables them to be
thrown back, so that access may be readily
had to the crank-casing; but when they are in
lowered or closed position they Torm prac-
tically continuations of the water - jucket.
sheathing and completely close the erank-
casing so far as Hs top is concerned, said
crank-casing being open only at its rear end
when the machine is im normal condition. At
or above the top of the sheathing 36 are also
provided hinged doors or cover-plates 41,
which form wholly or in part'a eanopy inclos-
ing a valve-chamber, the two covers 41 being
preferably prvoted at their lower edges, as at
42, and arranged when in raised or elosed po-
sition to meet centrally of the nachine at the
top thereof at a suitable distance above the
top.of the engine-cylinders.  Latehes or las-
tenings 427 are preferably provided for re-
leasably sccuring the doors 41 41 in closed
position; but when released they may swing
upon their hinges 42 42 {o the position shown
in Kig. 4. . In the space between the doors 41
and the top of the engine are arranged the
valve mechanism, the wires for the spark-
plugs, and such other. appurtenances and
purts of a gas-engine as require care and at-
tention and may be conveniently placed at
or near the head end of the engine. All other
parts which require attention—-such as the
carburcters, the cireulating-pump, and the
like—ure placed in the erank-casing in position
to be convesiently reached when the doors
40 40 are open, the multiplicity of truss mem-
bers affording convenient support for such
devices.  Preferably the doors 41 41 do not
extend quite the full length of the machine,
but end at a front casting 43, although such

construction is not essentinl, the only re-

quirement being that the doors 41 shall be
of sufficient extent and number to permit
casy access to he had to the part mounted
dbove the engine-cylinder, and it will be ap-
parent that said doors might bhe made in sev-
eral parts or sections and cach section made
cnpuLlc of opening independently or that
parts of the canopy structure might be sta-
tionary.

© In many of the vertical engiies now ein-
ployed it is difficult or impossible (o remove
the piston from the eylinders without practi-
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caily disagsembling the engine structure; but

my invention provides a construction where-.

by the remewval of the individual engine-pis-

tons may be accomplished without the dis-

turbance of any of the reinaining parts of the
engine. '

Referring now particularly to Figs. 8 and |

4, 45 indicates u piston, preferably of the
trunk type, and 46 its piston-rod, which is
proferably relatively shorter than the usual
piston-rod section and is provided with a
separate bearing-block scction 47 and its as-
sociated strap 48, adapted for connectien

" with the crank of the engine-shaft and ar-
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ranged to be sccured by bolts 49 to the pis-
ton-rod 46 to form the comnplete sectional pis-
ton-rod structure. ' The distance between
the lower end of the cylinder and the éngine-
shaft 21 is such that when the bolts 49 are
loasene;g and the parts 47 48 removed the pis-
ton and its rod may be drawn down to the
position indicated in full lines in Fig. 4, after
which they may be removed through the open
doorway of the crank-casing, as indicated in
dotted lincs in said figure.
It will thus be apparent that by my inven-
tion I provide an cngine wherein all. of the
valve parts, plug-wiring, and the like are dis-
foéed above the engine-cylinders in & cham-
ser inclosed by a canopy comprising doors
which maly be readily opened to give access
to thoe inclosed parts, wflx)erein the remaining
parts which are apt to require attention are
inclesed in a crank - casing provided with
cover-plates which may be readily opened to
permit easy access to said casing, and wherein
the canopy and crank-case doors are asso-
ciated with a water-jacket in such a way as to
afford an engine of pleasing external appear-
ance, exhibiting no working parts and requir-
ing no hood. ~Kurther, it will be apparent
that by the same construetion T provide an
extremely rhrid, strong, and convenient sup-
port for the engine which acts to give great
strength to the vehicle-frame. Fél'xrther, it
will be seen that by the combination of the
crank-casing open at its rear end, as before
described, -and substantially closed at other
oints throughout, in combination with the
an-like fly-wheel in rear thereof I provide a
device which tends to exhaust the air from
said casing and prevent the accumulation of

dustand at the same time prevent the accumu- |

lation in the casing of dust otherwise apt to

be there ‘deposited by eddy-currents gener-

gf;}ed by the swift movement of the automo-
ile. :

While I have described in some detail an
embodiment of my invention which I find to
be highly advantageous and the specific fea-
tures of which I claim to be new, I?do not de-

- sire to be understood as limiting myself to the
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exact construction shown and described fur-
ther than as specified in the claims, as it will
beapparent that numerous changes and modi-

ing said bridge

fications of the construction might-be made.

without departure from the gpitit dnd scope
of my invention. _

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. In combination, vertical engine-cylin-
ders, supports therefor laterally extended be-

ond the engine-cylinders, an engine-crank

elow the top of said supports, valve-gearing
above the engine-cylinders, a sheathing for
the cylinders, a canopy arranged when in nor-
mal position to-constitute a continuation of
the sheathing and movable to give access to
the valve-gearing, and doors arranged when
closed to constitute a continuation of the cyl-
inder-sheathing disposed: to overlie the later-
ally-extended portions of the supports..

2. In combination, vertical engine-cylin-
ders, supports therefor, valve-gearing above
the engine-cylinders, a water-jacket sheath-
ing for the cylinders,.and a movable canop
arranged when in normal position to consti-
tute a'continuation of thesheathing and mov-
able to give access to the valve-gearing.

3. In combination, vertical engine-cylin:
ders, separated supports therefor laterally ex-
tended beyond the cylinders, mechanism ap-
purtenant to the engine disposed above-the
engine-cylinders, mechanism apﬁurtenant to
the engine disposed between the said sup-
ports, a sheathing for the cylinders, a canopy
arranged when in normal position to consti-
tute acontinuation of the sheathing and mov-
able to give access to the mechanism above
the cylinders, and doors arranged when
closed to overlie the engine-supports, said
canopy-doors and sheathing constituting the
exterior of the engine. o

4. Incombination, aframe, supports bridg-
ing the frame, a vertical engine-cylinder sup-
ported centrally on the frame, the engine-
crank below the top of the frame, and doors
arratiged when closed to econstitute covers.
for the supports between the engine-cylin-
ders and the supporting-frame.

5. Incombination, aframe,supports bridg-
ing said frame, a gas-engine cylinder support-
edg centrally of said frams, the engine-crank
below the top of the support, valve-gearing
above the engine-cylinder, and an inclosure
for the engine parts comprising an immov-
able central sheathing structure constitut-

ing part of the cylinder water-jacket, and .

movable doors arranged when closed to.con-
stitute continuations of the sheathing and
when open to give access to the engine-crank

.and to the valve mechanism.
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6. In combination, a vertical-cylinder en-

gine, a frame and trusses for supporting said

engine in the frame, one of said trusses com-

priging a bridge - piece extending from one

side of the frame to the other, a fruss mem-

ber thersbelow y énd a strut member conneot-
and truss members.
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. having integrally formed therein a
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7. In combination, the vertical cylinders
of a gas-engine, the crank-shaft therefor, a
frame and truss members for supporting the
engine in said frame, each comprising a bridge
member spanning the frame from side to Si(ﬂ‘,,
a truss member therebeneath, a strut mem-
ber connecting the'bridge and truss members
and affording support to the crank-shaft.

8. In comf)inatlon, an engine-cylinder hav-
ing a gas - duct therefor, of a supporting-
frame for the cylinder comprising a member
AsNZe
arranged for communication with the gas-
duct of the engine-cylinder to form a continu-
ation therefor. -

9. In combination, a gas-engine eylinder,
gas inlet and outlet diacts associated with
said cylinder, a frame, and means for sup-
porting said cylinder in the frame, having
formed integrally therein passages for com-
munication with the inlet and outlet ducts of
the engine-cylinder to constitute continga-
tions thereof.

10. In combination, a vertical-cylinder en-
gine, a su{)porting-frmne therelor, o crank-
casing in the frame open at its rear end only,

811,757 ‘

a crank-shaft within the casing, and a fan [ly-
wheel arranged adjacent the open end of the
casing and disposed to propel air away from
the open end of said casing.

11, Tn combination, an engine comprising
a cylinder, a erank and a removable piston, a
casing for the crank comprising a door ar-
ranged and adapted to permit the removal of
the piston.

12, In combination, an engine comprising
u cylinder, a crank, a scctional piston—rott
the parts whercof are separately connected,
the piston and its associated piston-rod part
being fashioned to permit their removal from
the eylinder without disturbing the crank,
und a casing for the erank comprising a door
arranged and adapted to permit the removal
ol the said piston. - .

In testimony that I claim the foregoing as
my own I aflix my signature in presence of
two witnesses.

VINCENT G. APPLE.

In presence of — -
WiLBUR M. APPLE,
Roexe MoNarvy.
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