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To all whom it vertical section of a portion of the piston

may concern:

Be it kmown that I, WiLLiam 8. KeLLoeg,
Jr., citizen of the United States, residing at
Peoria, in the county of Peoria and State of
Illinois, have invented certain new and use-
ful Improvements in Gas-Engines; and I do
hereby declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use thc
same.

This invention pertains to gas explosion
engines, relating more particularly, how-
ever, to 2 new form of piston packing.

An object of the invention is to improve
Ufon the engine described in my former ap-
plication, filed June 22, 1907, numbered
853,418, 1n which the limb of a hollow in-
verted piston reciprocates within an annular
recess created between the engine cylinder
and the cylinder head which depends within
the latter; there being u,_{mckin%1 ring in the
piston and one in the cylinder head to pre-
vent the gases which are ignited in said pis-
ton from reaching the contacting surfaces of
the said cylinder and piston.

The present invention provides a new
form of piston-packing for said piston, and

-means and a certain method by which it can

be spread into contact with and perfectly fit
the contacting or wearing surfaces for pre-
venting the products of combustion reach-
ing said wearing surfaces,

A further object is to employ a packing
rincﬁ upon the end of the limb of a piston
such as is used in gas engines of the particu-
lar form described in my application above
referred to.

A further object in connection with the
packing is to provide a peculiarly arranged
mechanical means for spreading such pack-
inF and if desired provide for automatic-
ally keeping air pressure thereon in addition
to the mechanical means to aid in spreading
and holding said packing tight, wsing, how-
ever, either or both methods.

Other objects will appear in the following
specification,

In the appended drawings, Figure 1 is a
vertical sectional elevation of my engine.
Fig. 2 is a horizontal section on line @ a, Fig.
1. Fig. 3 is a horizontal section, line b b Fig,
1. Fig. 4 is a vertical elevation of part of
the engiue showing parts thereof in trans-
vorso section on line ¢ ¢, Fig. 1. Fig. b is a
longitudinal section of n pump. Fig. 6 isa

and o packing showing means for spreadin

the latll:er. "€ P &
In said drawings I have preferably shown

an engine of a two-cylinder form though

my peculiar form of packing is applicable

g: algdpiston whether one or more eylinders
used.

The cylinders of the drawing are repre-
sented by the letter A being suitably mount-
ed upon a standard or bed%?o the latter hav-
ing boxings C for the usual crank shaft D,
the cranks E thereof having the pitmen F,
connected with the closed end of hollow or
recessed pistons G, similar to those of my
former application.

Surrounding the up;f)er end of each cylin-
der is a water jacket H which may be cast
with or attached to the cylinders, there being
a space constituted between the cylinder and
said jacket which is open at its top but
covered by a capping J with which is cast
a member K cylindrical in form and having
a closed lower end and which lies within the
cavity of the cylinder A as shown and con-
stituting what I term the cylinder-head.
Cast also with the capping is a similar mem-
ber I, of smaller diameter substantially con-
centric with the said member K, closed at
its lower end and which depends within
said member K. These two mewbers con-
stitute a water shell within and outside the
cylinder A, the water circulating over or
above the walls of said cylinder as may be
understood by a study of Fig. 1. Both of
the shells formed by t]v'ne memﬁers K T, com-
municate with one another through a pas-
sage M created in a limb N connecting the
caps J of the two engines. The member K
of each engine is somewhat smaller in di-
ameter than the internal dimmoter of the
cylinder A and is centeally positioned with-
in the latter so as to leave an annular piston
cavity O as shown in Fig. 8 and the cavities
of the evlinders are connected with one an-
other through a passage I’ formed in a con-
necting member I()} between the engine cylin-
ders, Figs. 1 and 4. The limbs of the pis-
tons (3 are adapted to enter the said annular
cavities O as clearly shown in Fig. 1 nud
remain and travel therein.

The gns intake and the exhausi pipes or
conduits ure indieated ut R und 8, in Figs.
2 and 4, The conduit R being ulso shown
in Fig. 1 where it oxtends through (he water
spuce in the botton of the member X both
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said pipes or conduits extending through huving conneetion through a pipe 8 with
gaid water space, and it will be ob¢ rved in | one © the piston aavitios s0 as to receive a
Fig. 2 that \l:ere are water passages T and U portion of the pressure from the exploding
for said pipes R and S respectively, by %s This pipe extends vertically through
which water can circulate around them for | the water spacein the cylinder-head K so us
cooling purposes. At any desired point, for | to keep it cool, the pressure carried there-
instance, as at W may be placed the wsual | through acting upon a piston 9 in said eylin-
spark plug by which the charges of gas may ders 6 and 7, Fig. 5, there being suitable
be ignited. I have shown no o rating | packing means at 10 on both said cylinders
means nor valves for the conduits R and B to..greyent leakage of air to be pumped. The
mentioned, since they are well known in all | said piston 9 in its simplest form cousists of
types of engines an do not form any part | 2 straight rod, one end receiving the pres-
of my invention. But it is sufficient to state | sure from the engine through the pipe 8, its
here that the charge of gas is entered first | other end forein air from the piston 7 nto

to one cylinder and then the other, the ex- |{ & pipe 11 extending from said eylinder and
haust of one alternating with the charge | termina in the air passage P, there be-

introduced into the other. ing a chec valve 12 for entrance of air to
The main object of my invention will now | the ¢ linder 7 and a similar valve 13 through
descri which air pressure is forced into said pipe

I have stated that the pistons travel with- | 1L. A spring 14 3s interposed between n
in the cavities O and this is done in order | fixed collar 15 on the piston and the end of
that the gases which are ignited within the the cylinder 7 so that when the pressure is
piston cavities cannot pass to the wearing | relieved through the pipe 8 when the pres-
surfaces between the piston and cylinder A, sure grom the engine 1s relieved, the pis-
for it is seen that as constructed the gases | ton 9 will return to a normal or starting

- cannot get into the cavities and in order to { position.

make a tight packing I have provided In operation air is drawn in through the
packing in the form of a rini or annulus | check valve 12 and expelled through valve
mounted upon the annular limb of the pis- 13 continuously. By each explosion u
ton as indicated at 2, the form of this being | charge of air 1s _automntically entered to
ghown clearly in Fig. 6, and may be of | the passage P which, by baving connection
asbestos or otﬁer suitable and approved form | with the cavities 0, will spread the sides of
of flexible packing not affected b% heat, in | the packing rngs 2 by a pressure sufficient
which is preferably & V-shaped channel as | to offset that of the pressure from the piston
indicated at 8, in which is placed a metal cavity that tend to pass by said packing into
ring 4 of corresponding form, the ring and \ the cavities O. In thus providing a packing
Ea ing being held in place upon the piston \ on the end of the piston and maintaining a
y means of suitable bolts at intervals, one | counter pressure thereon the products of
of which is indicated at 5. By adjusting | combustion cannot reach the wearing sur-
the bolts or any other means employed for | faces.
the purpose the packing can be compressed : _Preferubly at 16 I em{»lqy an automatic
and spread by means of the said ring 4 cans- | oiler connected by s pipe 17 into the air pas-
ing the packing to snugly contact with the | sage P whereby a continuous feed of oil cun
sucfaces of the cylinder A and the evlinder- | be had which will Fass to the pistons G and
head K. The snugly fitting packing_posi- | keep them thoroughly lubricated. )
tively holds the lu ricant m the cavity O As with the engine in my former applica-
<o that it cannot lead below the lowest point | tion, it is also my intention herein to provide
of travel of the piston thus insuring a thor- | an air cooled or a combination air and water
ough lubrication where needed. It will be i cooled engine in which the piston has direct
seen that this tightly fitting pucking would | contact with the cylinder A which is exposed
compress the air in the eavities if no velief ; {o the wir by which the said iston is covled
were provided for it. A means of communi- | through the thin wall of sa'uF cylinder. DBy
cation is provided, however, from one cylin-’ arranging a water jacket ns shown herein,
der cavity to the other through a passage I, . the heated lpiston can contact with water
Figs. 1 and 3, so that as the pistons travel in | cooled metals at both sides so that though
opposite directions the air will pass alter- ; at the very highest heat the metal will read-
nately from one cavity to the other through | ily b kept cool. Also by having the water
suid passage P and would not be ander ap- directly applied to the cytinder bend K
preciable compression, but in addition to the | greater heat of the explosions is absorbed
means already described for spreading the withont affecting the proper operation_of
Rncking 2, T provide u pressure of nir suf- | the engine which always works best at a faiv
icient to spread the upwardly extending | hent as is well known,
sides of sard ]fmcking. Suitably tnounte The operation of the pump is atomudic
upon the top of the engine ix n pwnp con- in (hat when the pressure u}‘ nir upon the
prising two cylinders § and 7, the former | preking of (he piston equalizes that of the
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force of the Yressure through_
due to the exploding gases it
by any reason the ar ﬁressure falls, at
which time the action will be

the pressure raised.

In my engine the forces are all downward
upon the piston, i. e. the force of the explo-
«jon is necessarily a downward one upon the
piston, while in the upward movement of
said piston the pressure thereon due to the
air in the cavities O will furnish a resist-
ance to the too easy upward movement of
the ll)iston in a more or less firm manner,
and because of this the pitmen I are con-
stantly held upon the crank pins during
their entire revolution and by this means
there are never any loose or hammering
bearing points.

Having thus
claim:

1. The combination of a cylinder, a piston
having an annular wall and a cavity, an an-
nulus secured upon the end face of said wall
and adapted to Yyield beyond said wall
agninst  the cylinder wall, and means to
spread said annulus.

2. To a gas ex losion engine the combina-
tion of a piston having an annular wall and
a cavity the latter constituting the ignition
and explosion chamber, a cylinder, a cylin-
Jer-head extending into the cylinder there
Leing an annular space between the cylinder
and its head to receive the wall of the piston,
an annulns mounted on the end of the pis-
ton-wall and means to secure the same
thereto.

3. Ina gas ex slosion engine the combina-
tion of a piston Laving un annular wall and
a cavity the latter constituting the ignition
and explosion chamber, a cylinder, a cylin-
der-head extending into the cylinder there
leing an annular space between the cylinder
and its head to receive the wall of the piston,
an annulus mounted on the end of the piston
and means to secure the same thereto, said
menns also adapted to spread the annulus.

4. In a gas explosion engine, & cylinder, &
piston therein of tubular form, a cylinder
head extending into the said cylinder con-
centric therewith, there being an annular
spuce_hetween said cylinder-liead and said
evlinder to receive the open end of the pis-
ton, and an annulus secured upon the end
of the piston within the snid annular space
for contacting with the surface of both the
cylinder and the cylinder-head.

5. Tn a gas explosion engine, a cylinder, a
piston having a cavity and an open end, a
cylinder - head extending into the cylinder
concentric therewith, there being an annular
space hetween the said eylindor and the cyl-
inder-hend, the tntter baving o dinmeter sub-
stuntinlly equal to the dinmeter of the cavity
of the piston nnd likewise extending into the
piston-eavity, nnd an anpulus mounted upon

described my invention, I

l

the end of the piston within the annular
space and constituting n packing ring to
contact with the surfaces of the evlinder
and cylinder-head.

G. In a gas explosion engine. a cylinder, n
tubular piston, a eylinder - head extending
into the cylinder and into the piston and
adapted to snugly fit the latter, a_pucking-
ring secured on the end of the piston and
occupying a position between the cylinder
and cylinder-head and coutacting with both,
and means for maintaining pressure upon
said packing.

7. In a gas explosion engine, 2 evlinder. o
tubular piston, a cylinder head extending
within t#le cylinder and snugly fitting the
cavity of the said tubular piston. a packing
secured to the end of the piston and adaptet
to contact with the cylinder and cylinder-
head, and means for maintaining air pres-
sure upon said packing.

g In a gas ex losion engine, o eylinder, a
tubular piston therein having a clexed end
and an open end, a cylinder-head extending
within the cylinder and within the open el
of the piston, there being a cavity between
the wall of the cylinder and the cylinder-
head within which the piston is adapted to
reciprocate, and a packing-ring mounted on
the extremity of the open end of the piston
within said cavity.

9. Ina gasex losion engine, a cylinder, a
tubular piston therein having a ¢ osed end
and an open end, a cylinder head extending
into the cylinder and into the tubulay piston,
there being a cavity in the cylinder sur-
rounding the cylinder-head and  within
which the piston is adapted to reciproeato,
a packing on the extremity of the end of the

iston within said eavity, and means for ad-

justing the }mckinir to hold it in coniact
with the surfaces of the cylinder and cylin-
der head.

10. In a ges explosion
nation of a pair of cylinders,
ench of the latter having an annular wall
and a cavity the latter constituting the igni-
tion and explosion chamber, & cylinder-head
extending into each cylinder there being aun
annular space between said hoad and the cyl-
inder and a packing carried on the cuds of
the annular walls of the pistons there being
n passage connecting the annular spaces of
the eylinder.

11, A gus explosion ongine comprising
two cylinders, a piston for each, n packing
for cnch piston, said packing being mounte
on the end surface of the piston lying per-
pendicular to the diroction of travel theve-
of, and a pussage opening into and connect-
ing the two cylinders.

12. A gas explosion cngine comprising n
plurality of cylinders, tnbular piston for
onch, 2 cylinder-head extending into the eyl
inder and into tho piston, there heing an an-

engine the combi-
a piston for
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nulav envity between the eylinder and the | to automatically introduce air under pres- 46

cylinder-head within which the piston is
adapted to travel, a packing upon the end of
the piston within said cavity to contact with
6 both the cylinder and cylinder-head, there
being a free passage connected from one to
the other of said annular cavities.
13. A gas explosion engine comprising a
plurality of cylinders, a tubular piston for

10 each, a cylinder-head extending into the cyl-

inder and into the piston, there being an an-
nular cavity within the cylinder and between
it and the cylinder head within which the
piston is adapted to reciprocate, a packing
upon the extreme end of each piston within
its respective cylinder-cavity, there being an
air passage connecting the cavities, and
means for introducing air pressure to the
passage and said cavities.

14. A gas explosion engine comprisin% a
plurality of cylinders, a tubular piston for
each, a cylinder-head extending into the cyl-
inder, and into the piston, there being an an-
nular cavity within the cylinder between it
and the cylinder-head within which the pis-
ton is ada]futed to reciprocate, a packing upon
the end of each piston within its respective
cylinder-cavity, there being an air passage
connecting the annular cavities, means for
introducing pressure of air to the passage
and cavities, and means for conducting a
portion of the pressure of gas explosions of
the engine thereinto for operating it for the
purposesA set fort]h.

15. A gas explosion engine comprising a
plurality of cygnders, nntgtﬁmlar p]i)ston for
ench, a cylinder-head extending into the cyl-
inder and into the piston, there being an an-
nular cavity within the cylinder between it
and the cyhinder-head witiin which the pis-
ton is adapted to reciprocate, n packing upon
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the end of each [ﬁston within its respective
cylinder-cavity, there being an air passage
connecting the annular cavities, and means

i sure to the pussages and cavities by the Joree

i of the explosion in the engine for the pur-
poses set forth.

16. In a gas explosion engine the combi-
i nation of a piston having an annular wall
. and a cavity as the explosion chamber, a cyl-
: inder to receive the piston and having a por-
i tion to extend into said cavity, said cylinder
itself having a cavity to receive the annular
wall of the piston, a packing ring secured
upon the end of the said annular wall and
adapted to spread into contact with both of
the adjacent surfaces of the eylinder, pres-
sure means having communication with the
cylinder cavity and having separate commu-
nication also with the piston cavity and
adapted for the introduction of air pressure
into the said cylinder cavity by impulses
imparted to it by the explosions in the pis-
ton cavity.

17. In u gas engine, a pair of cylinders, a
tubular piston for each and each having a
closed end, and constituting an explosion
chamber, u tubular cupped cylinder-head ex-
tending into each cylinder and into the open
end of its tubular piston, there being an an-
nular cavity between each cylinder and its
cvlinder-head for travel of the piston, a
packing-ring on the extremity of the open
end of the piston, a passage connecting the
cavities, an air pump connected at one end
into the passage, and a pipe connecting the
ggposite end of the pump with the explosion

amber for automatically maintaining pres-
sure of air upen the packing for the purposes
set forth. :

In testimony whereof I affix my signature,
in presence of two witnesses,

WILLIAM S. KELLOGG, Jx.
Witnesses:
E. J. Asersor,
1. M. TuaorLow.
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