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To alf whom 2t may concera:
Be it known that i,

of Marion and 3tate of Uhio, bave invented certain
new zmd usefnl Improvements in (. :ﬂ:ﬁc:ai.rm Engines,
of which the following is a specificati- | |

My itnvenition relates to gas u*agmeb of the iwe

known as two-c jr‘i{‘ engines and hae for its object the

provision of an engine of this character consty ucted In

such mannper as to secure efficient compression of the
charge without utilizing the crank case for the come-
pression of said charge. | |

¥t is o well known fact that where the charge is com-~

_'preuaned. in the crank case, s
1o

stuffing boxes must be pro-
vided about the engine shaft in order to render ihe
crank casing fluid tight. These stulling boxes in-
crease the friction about the engine shaft and are the
source of much snnoyance. N T

A further {ta}};wuum {0 compressing tne charge i)
the crank case, is thai the crank case is of such large
arez that a 'h_lg.:h. degree of compression cannob be
secured. It is to obviate these difficulties thet the
pregent invension is particularly designed.

A further object of the invention Is tiie PIOVISIDN,
of an engine of this character comstructed in su ch
manner that the degree of compression secured will

automatic :mv increase with the speed of the englue.
A further object of the invention is the provision
of an engine of this character havipg exhanst poris

adapted to be uncovered by the pmmn as said pision

reaches its lowest point of movement and aiso baving

an auxiliary exhaust mrt located In the upper f—“I}L[j of

the cylinder. -
Further Gb]@(}fﬂ and advanta ges ol ‘Lbﬂ imf{,mmm will

be get forth in the CiL tailed description which now
{follows. |

In the acmmpm*ymw dr awmg the figure Hlnstrates
g longitudinal wvertical section of an eng fine cylinder
wmtmmed in accordance with the imventiomn,
plﬁtt{m uemg lliuﬂtmted at its lowest limit of move-

- ment.

TRelerring to the drm fing, the numeral 5 designates

the cylinder of an engine which may employ gas,

gasolene, aleohol or othey like explosive asa fuel.  This

| e}rlmder 18 pze*embiy provided with a water jacket 4,

in the usual and well known manner. A spark plug?7

is threaded into the cylifider as at 8.  An exhaust pipe
9 communicates with an exhaust port 10 which ex-
tends entirely around the cylinder, a plurality of
communicaion
hetween the ingerior of the cylinder and the
pmi 10 An auxiliary ethmt pn:}r!; 12 i formed in a
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| spring mayv be omitted and the upward mo
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sating 13.  An mlmhm“j,r exhangt nipe 14 establishes

| communication belween the exhoust port 12 and the

exhaust pipe 9. A valve 15 nornmiglly closes the ex-

hauet port 12 under the influence of & Lpzmg 18, the
atem 17 a:m said valve being slidably disposed in the

casting 12. A nut 18 is threaded upon the upper end
of this | Lem and the spring 16 bears between anid nub
and the cuter face of the casting 13. | A bracket 19 ia

bolted to the head of the cylinder and BUpPpPOrts 2 shoft

(ﬁf}ﬂ Mounted ULOn- bh is shaft are the srms 21 and 29,
The {ree end of t}w mfﬁ 21 U“ve,ﬂ;te the end of the valve

stem 17, while ihe free end of the arm 22 is pivoted as
This rod is adapied to actuate the
exhaust valve 15 when motion is imparted to said rod .

st 78 to a vod 24,

from: the engine ghall by means of an eceentric or CAIN,

or in auy other manner, this method of actuating the

- exhaust valves of engines of this character being vwell
the present |

known fu the art and forming no part of
inventiosn, . |
Tn contradistinction to the usual construction of en-
£Ines.0f this charas cter, the lower end of fhe cylinder
is cloged by 2 head 25, An intake port 26 1s }mmul i
this head and leads to a carbureter, not shown.
e g ve 27 novinally closes this intake port under
flie mfwmw of o spiing 28, the stem 29 of said valve
between 3 nut 30 and the head 25.
p”wm* "’i is slidably disposed within the cyiinder ¢
This piston is provided with a head 82 and is closed a3t
m lower ond by a head 33 which is threaded into the

.-L.!I.. .1_'_].1
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lower “end of said piston. A piston rod 84 carries @
collar 25 which besrs against the head 33, when ihe

upper end of said piston rod, which iy threaded as &
36, is screwed Into o threaded boss 87 which s Ga;mr*ﬁ
by the head 32. Ribs 88
hend., Ports 39 are formed through the head 32.
valve 40 is loosely mounted upon an exbension 41 of

o
L.

the piston vod, the upward movewent of said valve

being limited by & nut 42 which s threaded upon. said
oxtension. A stuffing box 43 is provided at the point
at which the piston rod 34 passes ihy cgugh the head 25.
tumnp' box i8 of the wual and well lrm;nma COTL-
struction and requires no Turther descriptipn. P orts
44 and 45 are formed through the h'ﬂm 33 of the piston,
Studs 46 are threaded into the head 33, Valves 47 are
mounted to slide upwardly upon ﬂu_mz: stucs.,  These
valves may be held down undera spring tension pro-
vided by a spring such as is indicated at 48 or this
rement of

1‘1{:..

rﬁh e imited by a collar 4.

 Usually engines of this character have not been pro-
vided with a piston rod, but the upper end of the con-
necting rod hag been pl‘wte{i tn the piston and the
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lower end of the connecting rod has been secured to
the crank of the engine. The closure of the bottom of
the cylinder by the head 25, however, renders 1t nec-
casary to provide the piston rod . 3¢. |
of this piston rod 2 cross head 50 is secured, said Cross
head being adapted to slide in ways, not sho? Wi, in in the |

manner in which the cross head of 5 steam engine f:hders |

It is readily apparent. that 2 conuecting rod

The details of ’

in ways.
may be connected to this cross: head.
construction necessary to connect this croes head to
the engine shaft by a connecting rod, are familiar to
any one skilled in thé art, the present invention remd-

ing particularly in the provision of the hollow piston
and the cvlmder closed at the lower end, together with
the various valves and .other mechanism. described.

An annular bafile flange 51, %he walls. of which incline
inwardly, is-carried ‘by the dpper portion.of the hollow

piston.  Packing rings 92 are also pr ovided about said

piston. -
The operation of the device is as follows Upon the

up-stroke of the piston, a charge 1s drawn into the .

lower portion of the cylinder through the intake port
26, the valve 27 lifting to permit this chayge to center.
Upon the down-stroke .of the piston this valve closes
and the valves 47 lift to permit said charge to enter the

interior of the hollow piston. After the epgine has:

been given a revolution.or two by hand, sufficient of

the explosive mixture will have accumulated in the .
Thollow piston to 1ift the valve 40 upon the down-stroke |

of the piston. The exploswe charge then passes 1nto
the upper portion of the cylinder, where upon the up-

stroke of the piston it is compressed and fired in the
-usual manner.

After the engine starts to fire, the up-

 stroke of the piston draws the explosive mixture in
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the lower portion of the cylinder. Upon the down-
stroke of the plStO"'}. the ELPIOSLVB mixture enters the
hollow piston and is compressed in said hollow piston
untll the piston in its downward movement uncovers
the -exkaust ports 11, this relieves the pressure upon
the valve 40 and permits said valve to lift. Simulta-
neously with ‘the lifting .of said wvalve, the exhaust
valve 15 is opened. The upward rush of the incoming
charge -drives the burned gases through the exhaust
port 12 and pipe 14 to the exhaust 9. The valve 15 is,

however, permitted to remain open. but a very short

time, said valve closing before the incoming charge
reaches it. Since the deflector flange 51 directs said
charge to the center of the cylmde.r it follows that the
burned gases will be driven down the walls.of the cyl-
inder and out of the exhaust ports 11. Upon the up-
ward movement of the piston, the explosive mixture
which is thus passed into the upper porticn of the cyl-
inder is compressed and fired and this operation is.con-
tinued indefinitely. |

It will be seen that the pwsent invention prowdea
means for automatically i mmeasmﬂ- the pressire in the
hollow pmtﬂ-n as the speed -of the engme Increases.

When un engine of this character'is running at a very

high rate of speed, it will of course be understoed that

the various opemtmm munt be mrrmd out with - gleat

rapidity. |
if the pressure of me mixture within the hellow plﬁ-

ton 18 not suiticiently great 4o f‘*ﬁl{lﬁ a fmah charge mf(}

'To the Jower end,

¥ | | 364,5@6

the upper portion of the cylinder with sufficient rapid-
ity, this pressure wﬂl be sutomatically increased with
the present conﬁtmct}mn 'This is accomplished in the

following manner: Assuming th&t wen pounds pressure
is the proper pressure to exist in the upper portion of

the cylmdei at'the beginning of the up-stmke of the
piston and assuming that when the engine is running at
a slow rate of speed, ten pounds of pregsure will exist
within the hollow piston, which pressure passges into
the upper portion of the cylmder when the valve 40
lifte, if, now the speed of the engine should increase to

such an extent that with ten pounds of pressure in the

hollow pisten the charge cannot pase quickly enough
into the upper portion of the .eylinder, it fckows that
some of said-charge will beleftin the-bollow piston. 1,

for instance at the beginning of the up-stroke of the pis-

ton only a portion eof the cha,rfre has had time to pass

into the upper portlon of the- cylmder and two pounds

pressure are left in the hollow piston, this two pounds
pressuré aviil be .confined in said hollow piston,
said pressure holding the valve 47 closed. Upon the
up-stroke of the piston the usual amount of explosive

mixture will be drawn into the lower portion of the cyl-

inder. ¥pen the down-stroke of the piston this ex-
plosive mixture will be forced into the interior of the
hollow piston and will be added to the two pounds
pressure which remain in said plBtﬂIl from the preced-
ing charge, raising the pressure in sald piston to twelve
pounds. This action will continue until the pressure
in the piston is sufficient to force a full charge of ex-
plosive mixture into the upper portion of the cylinder,
no matter what the speed of the engine may be. By

‘compressing the eharge inthe lower portion of the cylin-

der and storing it in the piston 'instead of ‘compressing

-it in the crank case, I am enabled to compress said

chargein a.comparatively small space and consequently
am enabled fo securt a high degree of compression
whenthe.engine isrunning at 2 high speed.

Tt is apparent that an operative structure would be

provided -even though the valves 47 were omitted, for

the charge would then.be compressed against the head
25 until the exhaust ports 11 were opened, when the
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charge would begin to pass to the upper paltlon of the

cylinder.

It is to be understood thsnt t.he present invention is

1pp11(rable to gas, gasolene, &1001101, or other explosive
engines, but while the elements herein shown and de-
scribed are well adapted to serve the purpose for which
they are intended, it is to be iinderstood that my inven-
tion 1s.not limited to the precise construction set forth,
but includes within its purview such .changes as may
he made within the scope of the appended CIELIIIIS
What I claim, is:

1. In & device of the .character deseribed, the combina-.
tion with a gas engine cylinder, of a head which cleses fhe

lower snd .of-said cylinder, a fuel conduit leading to the
lower portion of the cylinder, a check valve located in
said fluid conduit and opening inwardly,. a hollow plstun
slidably disposed ‘in the. cylindel aaid piston having heads
which clase its upper and IGWEI ends, a check valve open-

ing inwardly which is carried by the lower head, and 4

check vaive opening outwardly which is cauied by the up-

1 per head.

2. In an engine of the character set forth, the cnmbmﬂ-
tion with a cylinder closed at its. lower end, of meaps for
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conducting a fiuld fuel to the lower end of the cylinder, a
valve controiling the admilssion of said fuel to the lower

end of the cylinder, a piston mounted in-the cyilnder, 2
pigton rod connected fo sald eylinder snd projecting

through the cicsed lower end of the cylinder, a valve car-

vied by the piston head, said valve opening outwardly, 2

deflecting mamber located above sald valve, the walls of

which incline inwardly, and an exhaust chamber which ex-
tends around the cylinder there belng a series of exhaust

ports arranged clrcumferentially entively‘arounﬂ the cyi- 1@

3

inder all of which communicate with szid exhanst cham-

bar,

In testimony whereof ¥ affix my signature in presence of

two wilnesses. .

Wiltnesses : -
T8 L WOTTRING,
| ﬂt HI THUSE' )

LE ROY WOTTRING.
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