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1,067,934,

Applieation filed Tuly 29,

o allashon ib-may concern.:

Be it known that I, Oreex Ilaeoy, a
aidd a resident
of Raymond, county of Madera, and State
of California, have mvented certain new
and useful Impl(m'nmrm in Double-Ended
Gas-Engines, of which the following is
specific ation.

The invention relates to um)x'\)\ezmnh i
double ended internal combustion engines of
the type in which one charge actuates hoth
pis tons.

The ohject of the inv enhrm 15 to prov ule
perfectly lmhn('(d (0=1 e ended gas engine.

A further object of the invention is fo
provide an nnpu\od means Tor taking off
the power from the engine.

Another object of the invention is to pro-
vide an improved means of operating the
inlet and exhaust valves of the engine.

The invention possesses other advan-
tageous features, which, with the foregoing,
will be set forth at lo 1;1111 in the i’ul'mwin;r ;
description, wheve I shall ontline in full that | 1

form of the nvention selected for iHusira- |
tion 1n the accompanying drawings, in |
which: {

Figure 1 is A side elevation of the engine,
p(uts thereot Leing broken away (o diselose |
the interior. Ifig. 945 an end '*levatln'l part
of the case being removed. I i 308 eross
section taken Hnunﬂh the center of the en- |

gine casting. showing the means for oper-
ating the valves. I 1@, I8 4 eross seetion of
the valves. :

The engine consists of w suttable frame or
body 2, having legs or standards 3 which
rest upon the engine base or ~uppu|f This
body 2 includes the eviinder 4 in which the
pistons 5-—6 are arranged to move in oppo-
site divections. The pistons are connected by
means of the connecting rods 7 to the crank
pins § arranged between the fly wheels 9
which are secared to the shafts 1213 heay- |
ing in the body at the opposite ends. The
ﬂv wheels 9 are inclosed in the boay 2 into
which is introduced a quautm of oil so that
the engine may be property lubricated,

The shafts 12 and 13 which project from
the casing arc provided on each end with
spiral gears 14 which mesh with similar
gears 15 on the longitudinal shafts 16—17
arranged on opp<mte sides” of the engine,
which shafts bear in the lags 18 formed on

i mstwns 5 and 6 move %\n(nmmr\ud\
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the casing. The shafts 12 and 13 are there-
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ively congected together so that dw
The
})M/)m are arranged so that thev tuu”’ in
opposite directions simuliancousiv, therehy
allowing both pistons to lm driven by
(\])In\mn of one charge. The charge i ins
troduced into the ¢y linder hetwoeen the ;;]
tons, amd 15 conepressed by the Gvo pistons
woving toward each other from (he outes
ends of the evlinder. Arranged i the cas-
ing intermedinte the pistons, ; suitabie
jgnition device. such as the snark- p!u/» 14,
The inlet and ontlet »41\(5 21--22 are
similarly avennged intermediate the Pixtons,
and are preferably arranged in a removable
block 23, so H at wecess may be veadily Lad
thereto for cleaning and repairing.” The
eviinder and the block 23 are suit: ably water-
jacketedd to -prevent over-heating,  The
valves 2129 are held o their seats Dy
means of springs 24 engaging the valve rads
25 ‘)(; The valve rods are each artuated by
Iv\m 27 pn( ed 1o the frane of the engine.
he I(\us 27 are I furn operated by the
eams 28 on the shaft 160 The spiral gears
LEand 15 are designed and proportioned so
that the shafl 16 completes one vevolulion
twe revolutions of the shafls 19--13.
The eams 28 vn shaft 16 are adjusted so that
the inlet and H\nm ovadves .x ¢ n]wnv(l al
the proper time to praduce eflicient” opera-
tion of the engine. '
The spiral gears 14 and 13 and the shafis
16 ave made of suflicient strength that other
than serving a8 timing weans for the two
pistons, they transmit the power from each
Arranged fransversely
of the engine, “wud Below the shafts 16 and
17, is a shafi 31 provided with o pulley 32,
or other suitable driving element, from
which the power of the engine is taken off.
The shaft 31 is provided du}awnt to its op-
posite ends with.spiral gears 33 which mesh
with similar geais 34 arranged on each of
the longitndinal shafts 16, The power in
each plston which is-the same for both pis-
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tons, is taken off evenly from opposite sides .

of fho drive shafts 12—13, and is unparted
evenly to the'shaft 31 from which it is dis-
tributed. The spiral gears employed in the
construction permit a minimwm of inde-
pendent movement or back-lash of the gears,
‘»0 that the two ends of the engine ure prop-
erly timed, and the pisteas are constrained
to move :;}IJCIU’()INUEJ) aloall hmes.
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load on the engine is equally distributed to
both pistons and a perfectly balanced engine
ig obtained. ‘

I claim:

1. In a double ended internal conibustion
engine, a cylinder, two pistons arranged in
said cylinder adapted to move in opposite
directions, shafts to whieh said pistons are
connected, spiral gears-on said shafts, longi-
tudinally disposed shafts arranged on oppo-
site sides of the engine, spiral gears on said
chaffs meshing with said first mentioned
gears, a {hird spiral gear on each of said

- Jongitudinal shafts, a transversely arranged
~shaft, and spiral gears on said transverse

shaft meshing with said third spiral gears.
~ 9. In a double ended internal combustion

engine, a cyl. der, ‘two pistons arranged in

said cylinder adapted to move in opposite
directions, shafts to which said pistous are

connected, spiral gears on said shafts, a lon- .
gitudinally disposed shaft, spiral gears on

26

said shaft engaging with said first men- -

tioned gears, inlet and outlet valves in said
cylinder, and cams on said longitudinal
shaft operatively connected with said valves.

In testimony whereof, I have hereunto set
my hand at Raymond, this 18th day of July,
1912, .

ORLEN HARDY.
In presence of—
Gro. W. HARRISON,
Fraxcrs 4. MeLLo.
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