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JOHN 7. HOGAN O'ﬁ‘ XnJ STFIELD I\TL‘W’ JER

SE‘I AS IG.L\OR, BY MFSNE ASSIGNMENTS,

TO OLL hEAT AND FOWER C”IVIPA"‘IY CF ‘DLAINFIELD NEW J ERSEY A CORPORA-

TION OF NEW JEthY

GAS EI\TCr i NE

Anphcatlon ﬁled. Jalmaly

My 1nvent10n relates to certain merove—
Thents- in internal conmusuoq engines. . It
consists mainly-in a new form of vaive mech-
anism which operates in a unique manner so
as to.control both the intake and the exhaust
~and so as to cause the engine to. function
after the manner of a so-called two ¢ycle en-
gine. By my new.and improved construc-
tion many-: advant‘wes are attamed as: Wﬂi
hereinafter appear. -

In the accompanying dmwmgs T have il-
lustrated diagrammatically only such pfuts
of an engine as-are necessary to a full under
standm(r ot my mventmn In- oald dmw~
ings .o

B1gure 148 a chaommnmuc view of. the
‘operative- parts:;in'one posmon the piston
being shown at:the top of its compression
strolxe and’ about to descend on 1te power
stroke. 5

Figure 2. is a snnd‘u' view showmo the
~same”parts in-another position, the -piston
being indicated as. appromm‘ttely hali way
down on its power stroke. °

‘Figure 8'is a
1nchcatm<r the’ plston at the lov\'er’end ol 1ts

power stroLe

- Figure 4 g a spmlar view sho*vmo the

~on its compressicn stroke:

1 represents a woiking cyllnde" havmd a
working' piston 2 thevein. 3 rep;esents a
‘crank shaft.” 4 represents a connecting rod
“between the working plStO"l and said crank

- shaft. At one side of the working cylinder
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“to atmosphere. -

ig 4 valve chamber i in which Ulele is’ “located:
“a‘rotatable valve 5 al ;
by-any suitable means such as for

a drive chain 6 ‘connected with tlie crank’

“ghaft,  The valve driving mefms is 'so timed
“that the- folve will ‘be rotated at one-third

tof the speed-of - rotation of the crank shaft, -

“that is to" say, -at'‘one-third engine spﬂed
q conventionally. repreomus an lomter such’
“as a'spark plug which functions in the usual
‘manner. -8 represents an intake port lead-
“ing to the valve chambev from any suitable
“source’ of gas subply represents an-ex-
‘haust port 1ead1n<r trom the valve chamber
10 represents o ‘port Wthle
~connects the valve chamber with the interior

“of the ‘working ¢ylinder 1. @, b and ¢ repre-

sent a series of passages in the side of the

Valve 5 Whmh Iunctlon to con*lect cextamv~

»_s, 1925,

well known manner:

third view.of the same’ pfuts :

compression and ready for ignition.
-ignition, the piston-1 1is: forced down in the
’dnectlon of the arrow (¥ig.

Th1s valve 5 istotated

xample . scends, more live gas will be drawn into the -

~port 14, as shown 'in Figure 4.

Serié.l‘ N‘o“ 1 ,147.

»ports at certam times for cert‘un purposes

as will later appear. 111s what I will term a
pu17apm<y cylinder, ‘the same being prefer-

ably located at the lower end of the working
eylinder 1 and being.of a larger diameter and

‘preferably ot 1a;0e1 capacity than the work-

mng cyhnder - 12 1epresents apumping piston

pumping piston being preferably connected

“to. the lower end of the working ‘piston. 14

60

operating in the pumping cylinder 11, said -

85

vepresents a port leading from the valve

~chamber “to the interior Tof the pumping
cylinder 11

- The various- parts are asseim-
bled ~on -any- suitable engine frame in any
Tt will be understood
that I have described and shown only a
preferred form and arrangement of the va-

‘rious parts. and that many. changes may be
~made without departing from Lhe splut and
‘scope of the - invention.

"1 have illustrated and’ descrlbed the in-
vention in connection-with only one cylin-
‘der tnit but it is obvious that the number of

cylinder units employed may be increased
as. desirved. WVhele nore ‘than  one is em-

-ployed the usnal “manifolds” for the intake
and -exhayst ports Would natumlly be em-
ployed:: -

parts in’ a ‘fourth position, the piston bemﬂ
‘indicated as approximately- halt Wa, J up.-

()pemtzon.—Staltm(r Wlth the palts as
shown in Figure-1. It may be assumed that

“the ‘piston is at the top of its stroke, with

live gas in the combustion chamber ‘under

Upon

. 2) on its power

stroke.  This causes valve 5 to turn, so that

”-pasqave a therein will connect’ ports 8 and

4 whereby, as the pumping piston 12 de-

pumping cylinder 11 from the supply source.

“Kigure 2 indicates the piston as half-way
-down on this power stroke. -

“When the piston: reaches the end -of this

power stroke, as'indicated in Figure 8, it will
‘be noted that the valve 5 has closed port 8

and that the passage ¢ will have been moved
to such a position that it will shortly open-
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port 10 and put it in communication with -

As soon as
this occurs.the ascendmg plston 9 causes the’
live gas within the pumping cylinder 11 to
be ferced through port 14, passage a, and-

port 10 into the “combustion chamber of the ;
working cyhrwder 1. ~Just before the piston .

rﬂaches the 't top" of ths ‘reéturn stroke, the
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valve 5 will cut off the port 14 from the port
10 so that when the charge now contained in
the combustion chamber 1s ignited, its entire
energy will be expended against the piston 2,
causing it to ‘descend on the next power
stroke. - This movement causes the valve b to
continue to revolve so as to shift the passage
@ in a clockwise direction toward the ex-
haust port 9 which opens to atmosphere.
When the piston has reached the bottom of
its stroke, as shown in Figure 3, the passage
@ will be in such a posmon as to shortly put

the port 10 in communication with atmos-

phere through the exhaust port 9. This oc-
curs as soon as the piston 2 ascends slightly ¢
on its return stroke whereby dead gases now
contained in cylinder 1 will be released and
quickly exhausted through the port 10, pas-
sage ¢ and port 8. To ex <haust this dead gas
requirves but a momenb and 1mmechately
thereafter the valve 5 -will cut off the port
10 frem the exhaust port 9 and again put
port 10 in communication with the port 14

through the medium of passage b so that the

combustion chamber may. be filled with the
next charge of live gas during the balance
of the return stroke of the plston
From the foregoing it will be seen that the
valve passages d, b. and ¢, operate succes-

~sively to.function as above deﬁcribed, each

passage operating alternately as an intake
and exhaust passage. The port 10 also op-
erates alternately as an intake and exhaust
port. ,
It is preferable that the c'tpacity of the
pumping cylinder 11 be somewhat greater d
than the capacity of the working cylinder so
that a supercharge of gas will be 1njected

Anto the latter on each veturn stroke of the

piston 12.
By providing the intake and exhaust for

.the working cylinder in the upper pnt of

the combustion chamber; the usual exhaust
outlet commonly found near the bottom of
the working cylinder (in engines of the two
cycle type) is avoided and hence the force
of the expanding gas may exert itself against

_the working piston throughout its entire

down strohe which obwously is a feature of

“great advantaoe

B calmno the valve to move at only one-
y

third engine speed, wear thereon is greatly

reduced. Fmthelmorb, since only a com-
paratively small part of the valve is exposed

-to.contact with hot gases at any one time,

the temperature of the valve is easily kept

within safe limits greatly simplifying the

problem of Tubrication and avoiding the

danger of overheating, burning or warping.
What I claim is:

1. In an internal combustion engine, a

~working cylinder and a piston therein, a

pumping cylinder and a piston thelem, a
valve chamber having one port leading to
the working cyhnder, another to the pump-
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ing cylinder, another to a source of gas sup-
ply and another to the atmosphere, a rota-
table valve in said chamber with means to
rotate the same at one-third engine speed,
said valve operating to first connect the gas
supply poit with the pumping cyhnder, to

then connect the pumping cylinder with the |

working cylinder, and to then connect the
working cylinder with the port to atmos-
phere.

2. In an internal combustion engine, a
working cylinder and “L piston therein, a
pumping cylinder and a piston therein, a
vah e chamber having por ts therein to admit
ras into said ch‘unber, to transfer gas there-
'“Lom to said pumping cylinder, to admit gas
to the working cylinder from the valve
chamber and to discharge gas from said
chamber to the wtmosphele, a rotatable valve
in said chamber,
first connect. the gas supply port with the
pumping cylinder, to then connect the pump-
e cylinder with the working cylinder and
to then connect the working cyhnder with
the port to atmospliere with means to rotate
said valve at ome-third engine speed.

3. In an engine of the two cycle type, a
cylinder, a single valve having a plurality
of pazsages therein for controlling the ad-
mission of live gas to.sald cylinder and the
exhaust of dead gas therefrom, with means
for operating said valve at one- thu‘d engine
sneed

In an engine of the two cycle type, a
7hnder, a rotatable valve having three in-
dependent passages therein for controlhng

the admission of live gas to said cylinder and
the exhaust of dead gas therefrom, with
mezns for rotating said valve at ome-third
engine speed.

5. In an internal combustion engine of the
two cycle type, a working cylinder having a

_combustion chamber and having a port To-

cated in the head thereof for admitting and

discharging gas into and from said com-
bustion clmmber a valve chamber, 'a gas
supplying means communicating with said
valve chamber including a pumping cylin-
der, an exhaust outlet from said valve cham-
ber, and valve mechanism in said -valve
chamber for connecting said gas supplylnor
means with said combustion chamber at one
time and for connecting said combustion
chamber with said exhaust outlet at another
tnne

In an two cycle engine, a cy]mder a

plston, a combined inlet and exhaust port in
the head of said cylinder, valve mechanism
therefor, means for feeding gas under pres-
sure into said cylinder from a source of
supply, said valve mechanism closing the
first mentioned port during the full power

stroke of the piston and opening said port -

for exhaust purposes for the first part only
of the return stroke and then opemno said

sald valve operating to
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.. thetrefor, means for feeding gas under pres-
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cyhnder to said a8 feedmo ineans for a sub-

stantial part of the balance of the same re-

turn stroke.
7. In a two cycle engme, a cylmder, a pls- :

ton, a combined inlet, and exhaust port in the
head of said cylinder, valve mechanism

sure into said cylinder from a source of sup-

- .ply, said valve mechanism closing the first”
mentioned port during the full power stroke.
of the piston and opening said port for ex--

haust purposes for the first part only of the

. veturn stroke and then opening said cylinder

20

to said gas feeding means for a substantial
palt of the balance of the same return stroke,

said valve mechanism also opening said gas
feeding means to a scurce of gas supp[y"

dmmd the power stroke of the plqton where-

by said feeding means will be charged dur-
‘mg said perlod '

. In an engine of the tWO cycle tvpe,

Workmg cyhnder a ‘single valve for con-

trolling ‘the admission of live gas to said:

_cyhnder and-the exhaust of dead gas there-

from, with means for operating said valve

at one-third engine speed, with means for
delivering gas under pressure into said cylin-

“der durlng the admission period. -

*9.-In an engine of the two cyhnder type,

‘a working cyhnder a single valve for con-
‘trolling the admission of live gas to said
cylinder and the exhaust of dead gas there-

from, -with: means for operating said valve
at one-thir‘d”engine speed, with means for
delivering gas under pressure into said cyl-
inder during the adm*ssmn -period, said
means comprising a pump of greater capac-
ity than the capacity of said cyhnder where-
by a supercharge of live gas may be forced
into sald: cyhnder.

'JQHN J. HOGAX.
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