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Y'o all whom it may concein:

Be it known,that I, Evererr R. Burrzerr,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented cer-
tain new and useful Improvements in In-
ternal-Combustion . Engines, of which the
following is a specification. :

The conventional internal combustion en-
gine operating either on the two or four
cycle principle and charged with gaseous
fuel, vaporized by a carbureter or other me-
tering means, is throttled by the long prac-
ticed principle of strangulation, and which
action is usually accomplished by the use of
a butterfly valve, located in the main header
portion of the inlet manifold, directly be-
hind the venturi structure of the carburetor.
One or more inlet valves are provided for
each cylinder, also one or more exhaust
valves, or valve port means.

Conventional practice is, to time the inlet
valves so that they will be held open for the
full duration of the inlet or induction stroke
of the piston, and if two inlet valves are
used, to time them in synchronism with each
other. This establishes a constant time du-
ration of opening of the inlet valve port,
for any engine speed or power output. The
principle is, in effect, the starving of the en-
gine cylinder, of volume during the induc-
tion stroke, for, with an engine having a
given bore and the piston within the bore
travelling a given stroke, the outward stroke
of the piston results in the addition of a
given cubic displacement to the total inter-
nal cubic space within the cylinder.

In all conventional engines, this piston
stroke displacement ig constant. If totally
displaced by the induction of a complete
new charge at atmospheric pressure, the ini-
tial pressure will be constant, and the charge
compressed by the inward stroke of the pis-
ton into the cylinder clearance of the de-
sired ratio -of space proportionate to the
space displaced by the piston travel, to ob-
tain the desired compression ratio, the com-
pression pressure will also be constant. Un-
der such conditions, assuming that the
charge is of a given mixture strength, the
pressure of combustion will be constant and
this will result in a constant power output.

The power demand upon internal combus-
tion engines, and especially those used in the
automobile, tractor and airplane, is not.con-

1922. Serial No. 571,240.

stant. Instead, it is subject to physical va-
riation following the will of the operator.
Hence the demand for a variation of the
power output.

The butterfly valve is used for variable
control, closing and opening the fuel pas-
sage common to all cylinders, controlling
the initial pressure by the variation of the
ratio of volume admitted to the cylinder,
proportionate to the total displacement of
the piston stroke, and as the initial pressure
is reduced, the compression pressure is cor-
respondingly reduced. Tt is a demonstrated
and accepted fact that thermal efficiency im-
proves with the increase of compression.

With present fuel, such as volatile liquid
hydro-carbon, compression pressures are re-
stricted to certain limits, owing to the re-
sulting “knocking” or detonation occurring
when certain compression pressures are re-
duced. Therefore, with an engine having a
given compression pressure at which the

~power and fuel economy is found to be the

greatest, any reduction in that compression
pressure consequential of a reduction in the
volume admitted and the lowering of the
initial pressure resulting from the closing
of the butterfly valve to throttle the engine,
means inefficient engine operation.

Therefore it iy the prime object of my in-
vention to provide in an engine a constant
initial and compression pressure, and secure
a variation of the power output by variation
of the proportion of gaseous mixture admit-
ted to the cylinder, in ratio to the total cubic
displacement demand.

With conventional engines operating with
the strangulation throttle. system, designers
have endeavored to construct-the fuel ad-
mission means so as to cause as great a tur-
bulance within the cylinder as possible. It
is my idea to reverse this action, for in con-
ventional engines the residue or portion of
the products of previous combustion re-
maining in the cylinder clearance is more or
less equal in volume at a given pressure to
the volume of the new charge admitted to
the cylinder when the engine was throttled
by strangulation, and this action results in
a very high dilution of the small quantity
ot fresh charge, by the spent non-combusti-
ble volume.

Since this dilution could not be prevented,
owing to the conventional design, it was
found desirable to make the dilution as
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thorough as possible, and to -attain a uni-
form’ combustion, for if the gaseous mixture
remained in more than one stratified pocket,
each intact and separate from the other

“pockets of fiel mixtire by & non-conibusti-

ble volume, the combustion ‘would not be
uniform, but would cause an internal pres-
sure variation as the various pockets of com-
bustible volume were reached by the flame
wave through the whole compressed charge
within the c¢ylinder.  This variation of in-

“ternal pressure ¢auses’ the ‘pheénomenon of
“detonation that is so detrimerital to the en-
gine where high compression is atteuipted,
for, the hwher the compression, the higher
~the combustlon pressure, likewise the: <rrmter

the variation of internal pressure 1Lsultmo

~from the separate burning of portions of the
“charge.

Therefore it is one of the purposes of my
invention to stratify the charge, completely

- fill ‘the cylinder at all times and obtain a-
constant initial presqme satxsfy the -dis--
~placement démand of the piston duting the

suction stroke with ‘an>inert vohlme, and
control the variation of the gag mixtire ad-

“mitted and ‘the consequent power’ cutput by

a variation of the time proportionate to the

“time interval of that portion of ‘the indue-
tion stroke that the gag mixture igpermitted

to enter the cyhndel, and which gas mixture

“always enters ‘the ‘toinbustion ¢hamber last
~and begins to enter wwhen‘the piston has yet:
“to create the displacement beyond any given
“point of the’ stroke.

The ‘combustion chamber of my improved
engine is"désigned 5o that the inlet valve oc-
eupies ‘the’ bemotest’ end of the -combustion

Therefore,

chamber or cylinder clearance.
sincé‘the | inert portion ‘and ‘the fuel mixture

“portion of ‘the charge enter 'the cylinder
‘ uhrough the'same valve, ‘with the inert por-
“tion entering first
~then’as'the piston ' moves inward on the com-

and‘the fuel portion last,

jiréssion stioke, the inlet valve having closed
said fuel portion will be compressed in an
iiytact volime in the refiiote corner ‘through

“which it entered and it is here that the igni-
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“dindrily véquired.
“fect of "the dombustion ‘ch‘zmber

“both ’Iclll}J.SSIOIl purposes) ¢
“gupply of fuél mixture at any desired time

tion means is located.
Thus it ‘will ‘be seen that, since turbulence
is prevented, and’ dilution of 'the fresh

“charge eliminated, the fuel charge admitted

can be of much 1efmer ixture than is or-
“The narrow charnel ef-
clearance
prévents-eddying of the ingoing charge and,
as the volume movement is frep for thc fnll

“duration’ of the induction stroke, stratifica-

tion of the charge will be complete.
As 'will ‘be' herem%f*er described, I have

-provided means for' discontinuing the sup-

ply of inert volume (which enters the eylin-
der through the one inlet valve common to
and beginning 'the

o 1,481,055

during the induction stroke of the piston,

there . being but one volume element enter-
ing the cyhndm at & time, and each element
entering by the same valve port, the cutoft

“betweeﬂ the two being variablée, as desired in
“throttling.

The very small quantity of undiluted fuel
mixture thus %dmmted conﬁned and com-

pressed diréetly around the terminals of the

clectrodes of the sparl plug and backed up
by a great quanfww of inert volume,: will
burn wmh comiplete comb bustion ‘and greatly
increase ‘the range of expansion.

A gingle inert volume of conibustible
charge ‘causes only one temperature and
pressure Pise, prevents detonation and: the
heat of combustion is absorbed by the vol-
ume compressing the balance of the cylinder
content, instead of Dheing lost by excessive

‘radiation, as “would be the case in conven-
tional engines where the combustible parti-

cles occupy the whole of the compression
clearance, and are confined within and adja-
cent to the total externally cooled wall area
of the cylinder clearance.

Since the power obtainable from ‘an en-
gine of a given size and the fuel economy
in operation depend upon the compression
of fuel charge, and since ithe limit of com-
pression pressure is restricted by detonation,
it becomes necessary to provide means to

“Yaise the compresgion without incurring ‘det-

onation. Stratification of the: charwe per-
mits velatively high compression without
incurring detonation and the move cotirplete

S

‘the charge stratification, the more effective
‘the vesult.

The principal objects of my invention are
to plOVld(, Sit nplc and efficient means for ef-
fecting a stratification of the charge taken

~into ‘the wmbustion ichamber of the engine

and to provide means for throttling, by con-
trollable means, the variable time- duration
of the fuel admission period in ratio to'the
total time period of :the induction o1 suc-
tion stroke of the piston.

Therefore I propose to produce an inter-
nal combustion engine operating with: con-
stant initial pressure and constant compres-
sion, but with variable fuel supply, the throt-
tling being accomplished by the variation of
the time after the beginning of the suction
stroke of the working piston, so that the

‘gaseous mixbure is permlt ted to enter the

cyhnder through the inlet valve and the ad-
mission of inert air, of products of the previ-
ous combnstion taking place through the
same inlet valve, for the full period of vari-
able time from the beginning of the:suction
or inlet - stroke
such time as the gaseous mixture is allowed
to ‘enter. ~~Thus, constant volume 1is: ad-
mitted torthe’ cylinder without the high

yvacuum that results in the undesirable oil
- pumping.

of the Workmo piston until-
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A further object of my invention is to
provide an internal combustion engine that
recelves, at all speeds and at all loads, a con-
stant volurne, a constant compression and a
stratified charge, and further to provide an
engine having exhaust and inlet valve to

-each cylinder with the exhaust valve located

so that the full charge entering the cylinder
during the admission stroke, passes direct-
ly over and around said exhaust valve,
thereby serving to materially cooi the same.

In my proposed structure, the inlet valve
functions for the admission of an inert
volume Tor any desired first portion of the
admission stroke and also for the admission
of gaseous fuel mixture for the desired and
remaining part of the admission stroke, the
proportion of fuel mixture admitted being
in direct ratio to the total volume content
admitted by the throtiling means and this
proportion or ratio is controlled by the ac-

tion of a sliding cutoff member, one for each. -

cylinder, but actuated in synchronism, in
multiple cylinder engines.

In my improved engine, the variation of
the power developed is controlled by means
regulating the ratio of gaseous mixture (of
any richness desired) admitted to a portion
of each charge to the inert balance of con-
tent that makes up the total displacement.

The combustion chamber clearance oc-
cupied by the compressed charge is formed
so as to aline the valves in the plane of
the volume travel or admission charge col-
umn movement, one before the other ‘and
located in a narrow pocket that forms a
part of the combustion chamber, with the
inlet valve in the furthermost end from the
main part of the combustion chamber di-
rectly over the working piston, and the
spark plug being located in the extreme
end of this narrow pocket and the exhaust
valve being seated between the inlet and
the working eylinder.

The -object of this form of combustion
chamber is to. provide means for stratifying
the charge and causing it to remain so, until
ignited, also to allow for the cooling of the
exhaust valve by the inlet charge which al-
ways flows directly over it.

A further object of my invention is to
provide an L-head valve structure with 2
removable -head for valve attention, the
valve seats being on a plane at an angle
relative to the axis of the cylinder, thus
minimizing obstructicn- to the free or flow
column movement of the ingoing charge or
cutgoing products of combustion.

A further object is tc provide an engine
having an inlet and exhaust valve arranged
one behind the other and centered on g
radius line directly from the main cylinder
axis, instead of side by side, with valve cen-
ters on two separate radius lines.

This improved arrangement results in a

8

narrow channel structure through which
the admission charge niust fully occupy in
its circulation movement on entering the
cylinder between the inlet valve port and
the displacement created by the outward
strole of the working piston.

The formation of the combustion cham-
ber as described caunses the residue products
of the preceding combustion that occupy
the whole of the cylinder clearance at the
end of the exhaust stroke and at the begin-
ning of the inlet stroke, to pass inwards to-
ward the displacement created by the out-
ward movement oy suction stroke of the
working piston, stuch movement taking place
in advance of the new charge entering the
cylinder through the inlet valve port and
channel.

The combustion-chamber thus formed is
intended to reduce turbulence to a mini-
mum and to entirely eliminate the mixing
of the new charge with the quantity of resi-
due products of combustion remaining in
the cylinder clearance at the beginning of
the new charge induction period.

In my improved engine, the half speed
valve mechanism driven from the engine
shaft operates harmoniously and in accord
with the four stroke cycle and is a common
actuator to both poppet and slide valves,
for it includes a combined cam and crank
shaft.

My invention contemplates an engine hav-
ing an inlet valve and an exhaust valve for
each cylinder, said valves opening directly
into the combustion chamber of said cylin-
der and a slidably mounted charge selector,
arranged for adapting either inert air or
any other desirable volume passage means,
with the inlet valve of the combustion cham-
ber during-all or any variable part of the
induction stroke and gaseous fuel mixture
volume passage means with the said inlet
valve, during the remaining total time of
the induction stroke, after the cut off of the
inert air passage means.

Thus I provide a constant inlet passage
registration with the direct inlet valve of
the combustion chamber, for the full period
or duration of the inlet stroke and means
for controlling the variation of the ratio of
gaseous mixture (of any externally va-
porized mixture strength) included in the
volume of each induction stroke,

A further object of the invention is to
provide, in-an 1nternal combustion engine,
a combustion chamber formed so as to pro-
vide a variable division of the charge vol-
ume content and produce a stratification of
the induced and compressed charge, thus
permitting the instant and complete com-
bustion of a small quantity of gaseous mix-
ture and the heat of such combustion spend-
ing itself in wave velocity through the re-
maining: portion of the confined compressed
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charge (in character, a quantity of imert air
or cooled -returned products of previous
combustion), thus creating a high volume
non-detonating -expansion action.

Under such conditions, the mass of the
inoxt charge absorbs the heat of combustion

-of-that portion of the charge.that is of =

combustible quality and the heat absorption
resulbing . in .quantity expansion, thus bal-
ancing . the small extreme with the greater
moderate quantity . and creating. a. more
steady, refined internal combustion and ob-
taining maximum expansion from minimum
lreat units.

A further object of my invention is to
provide an internal combus‘tion engine that
operates with a stratified ¢ charge “and the
inlet portion of the charge absmbmo the
h sat of combustion, thereby moderatlng the

mpemtme of the whole content and re-
Jucmcr engine. temperatures, piston tem-
L)Qra‘curcs and valve trouble.

My invention consists in certain. novel
features - of construction and arrangement
of parts that will be hereinafter more fully
described, and claimed, and illustrated in the
accompanying- drawings, in which:

Figure 1.1s a vertical section taken

;ifhrough”th'e center of one of the cylinders

-of my improved engines;

- Figure 2 is an enlarged section taken ap-

prommmtoly on the line 2—2 of Figure 1;
. Figure 3 is.an enlarged cross's section taken

‘on the line 3—38 of Figure 1.

‘Referring by numer rals to the ac company-

Cing drawmos, which illustrate o practical

cmbodlmlnt 01 my invention, 10 designates
the crank case which-may be of an v smtable
form, and LOhStIhCLe’] in two or more. partg,
and- the end walls of said case are provided
with bearings 11 for a crank shaft 12.

Formed integral with the upper portion
of the crank case are one or more cylinders,
such as 13, and arranged for operation with-
in each cyhndu 184 plston such as 14. Each
piston is connected to a crank:of the shaft
12.by a pitman such as 15. Removably se-
cur ul to the top of eylinder block 13 is a
head: block 16, in which is formed -an up-
wardly tapering chamber or throat 17, the
lower end thereof communicating with the
upper end of the piston chamber Wlthm the
( ‘yhndei .

Block 16 is formed with a lateral exten-
gion i8, thut is preferably inclined ‘approxi-
mately - forty-five degrees velative to hori-
zontal and vertical planes, and formed in
the upper portion of said extension is a rela-
tively small chamber or pocket 19 that per-
forms the multi-functions of an inlet duce

cor passageway for air and gaseous fuel, an

outlet. duct or passageway for burnt gases
or products of combustion, a stntlﬁcatlop
chamber - for the compressed gaseous fuel,
inert air, and produets of combustion and

ccqmpressed o

-oeeupies an niclined plane that is
mately ut right angles to the inclined plane.

1,481,055

alen as a, pndret for the .combustion of the
eous fuel charge.

lmvu portion of extension
‘1td" to the rear of throat i7
is au exhaust duct
cormmunicating with. a,hL pocket, 19 and the
onter end . communicating with an exhaust

ithe
1€ and vmrvﬂdl

Foemed.in:

Spipe 21 1 that leads from the side of the head.

Formed in extension 18 to the rear. of duct
20 is a duct o

11, o)8e01
i1 ,1E¢h5,(\)\.

0 nel, c')okd products of com-
bustion or Umh o the upper end of, said
duet comm un esting with the rear portion
of pocket. 19 and ity lower end coramunicat-

ing

This cylinder, is.prafe‘i'ably formed. inte-
m.v] with the side of extension .18 and it
APProxi-

cee upled by said extension, and by virtue of
such p(,smon the axisiof said cylinder 1s dis-

posed.approximately forty-five degrees rela-

tive to the axis of cylinder 13,

HMecured on top .of block 16. and extension..

18 and closing the pocket .19 therein ig a
I (*‘u‘: piate 24{ and formed. integral with the
side thereof is a short. cylxnder 25 that fits
direct] ly upon and forms a continuation of
the cylinder 23... Heated in the upper end of
evlinder 25 'is a r ing 26 that carries a strainer
97 of re ticulated ov foraminous material.

Seated In plate 24, preferably at a point
above the upper. end of inlet duct 22, is 2
spark plug. 28. - Plate 24 is formed with a
chamber .29 through which a-flaid cooling
meditm, such ag water, is adapted to circu-
late .and said chamber communicates. di-
rectly. with similar chambers 30 and. 81 that
are formed. in head block 16 and cylinder
13, respectively.

Chamber 30 is of ample proportions and
surrounds throat 17, pocket 19 and duets 20
and 22, while chamber 31 is formed in the
upper portion of the wall of cylinder 13.

Formed integral with the lower. portions
of extension 18 and cyhhﬂer 23 is an inclined
housing 32, the lower portion:of -which rests
upon and is secured to-a horizontal plate 33
that forms a part of crank case 10.

Journalled in-bearings 34 in:the end walls
of this housing is a combined cam and crank
shaft 35 that is driven at half the speed of
shaft 12, preferably. by means-of a chain 36
that passes avound -a - relatively -small
gprocket .wheel 87 on crank shaft 12 and a
.zzugel sprocket avhieel 88 on shatt 85.  Shaft
35 1s provided with a erank 39, in alinement
mfh the cylinders 23 and 25 and arranged
on said shaft to the side of said crank are

~cams 40 and 41.

Formed thwugh the wall of cylinder 23
divectly .opposite to the loewer end of duct
22 is an inlet opening 42, to-which is con-
nected a.gaseous fuel supply pipe 48.

20, the inner end theleor,

qoew" ay 29 for the. mleL

with the intermecliate portion .of the;
‘chamber within a eylinder 98,
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Arranged for reciprocatory movement
within cylinders 23 and 25 is an open ended
sleeve valve 44, having formed therein op-
positely disposed poits 45 snd 46 and which
latter are normally in communication with
ports 22 and 42, respectively. These ports
45 and 46 are approximately half the width
of the ports 22 and 49.

Projecting from the lower portion of
slesve 44 is a wrist pin 47 that receives the
bifurcated end of a crank arm 48 and the
latter being carried by a rock shaft 49 that
is journaled in the side wall of housing 32,
The outer end of this shaft 49 carries a crank
arm 50, to which may be connected a manu-
ally operable rod 51.

The parts just described provide effec-
tive means for reciprocating the sleeve 49
within the cylinders 28 and 25 and conse-
quently shifting the positions of the ports
45 and 46 relative to ports 22 and 42. Ax-

ranged for reciprocatory movement within -

the sleeve 49 is a cylindrical selector valve
52, having in its upper portion a port 53
that is normally in communication with the

" chambers in the upper portions of sleeve 44

and cylinder 25 and the lower end of said
port 53 being adapted to register with ports
45 and 22.

Formed through the central portion of
valve 52 is a transverse port 54 that is adapt-
ed to register with and establish communi-
cation between ports 45 and 46. Connected
to a wrist pin in the lower end of valve 52
is the upper end of a pitman 55, the lower
end thereof being connected to a crank 56
on shaft 35. :

Normally resting upon a valve seat that
is formed at the upper end of duct 22 is an
inlet valve 57 having a stem 58 that is ar-
ranged for sliding movement through a
bearing 59 in extension 18 and associated
with said valve stem js an expansive spring
60 that normally retains said valve upon its
seat. The lower end of stem 58 rests upon a
bearing member 61 that is adjustably seated
in a short lever 62, and the latter being
pivoted at 63 to the housing 82 and its free
end bearing on cam 40. :

‘Normally resting upon a seat that is
formed around the upper end of exhaust
duct 20 is an exhaust valve 64 having a
stem 65 that slides through a bearing 66 in
extension 18, and said stem being provided
with a spring 67 that normally holds said
valve upon its seat.

The lower end of the stem 65 bears upon
a member 68 that is adjustably seated in a
lever 69, pivoted at 70 to housing 32 and
the free end of said lever bearing on cam 41.
_ The operation of my improved engine
is as follows: :

At the termination of edch exhaust stroke
of piston 14 thers remains in throat 17 and

8

pocket 19 a relatively small volume of
burned gases or products of combustion.

At the beginning of the suction stroke
of the piston or shortly after, cam 40 ac-
tuates lever 62 to open inlet valve 57, at
which time valve selector 52 is moving up-
wardly with port 53 in registration with
port 45, It will be understood that sleeve
44, -having ports 45 and 46, is adjusted ver-
tically within eylinders 23 and 25 to vary
and regulate the position of said ports with
respect to ports 22 and 42, such adjustment
being accomplished by manual actuation of
rod 51.

As long as port 53 is in registration with
port 45, inert air of cooled products of com-
bustion (from a suitable container con-
nected to cylinder 25) will be drawn
through strammer 27 and will pass through
cylinder 25, port 83, port 45, duct 22, past
open inlet valve 57, through pocket 19 di-
rectly over exhaust port 64 and through
throat 17 into the piston chamber within
cylinder 18, which latter gradually increases
in capacity as the piston continues its down-
ward o suction stroke. The body of air or
cooled products of combustion thus entering
the piston chamber forces the products of
combustion previously left in the throat 17
and pocket 19 downwardly within the piston
chamber and such products of combustion
take the form of a stratum that lies directly
on top of the head of piston 14.

During the-latter portion of the suction
stroke of the piston selector valve 52 moves
upward so that the lower end of port 53
moves out of registration with port 45 and
immediately the upper edge of port 54
moves into registration with ports 45 and
48. Thus the inlet of air is cut off and dur-
ing the final portion of the suction stroke
of the piston, gaseous fuel will be drawn
from supply pipe 48 through ports 46, 54,
45 and 22 past open inlet valve 57 (which
is gradually closing) into pocket 19, over
exhaust valve 64 and through throat 17
into the piston chamber on top of the body
or stratum of inert air or cooled products
of combustion and which latter, it will be
understood, overlies the stratum of products
of combustion that lies directly on top of
the piston head. :

As the piston approaches its low center,
inlet valve A7 closes, thereby cutting off
the further ingress of air and on the suc-
ceeding upward travel of the piston, the
products of combustion, inert air and gaseous
fuel drawn into the piston chamber will
be compressed within pocket 19 and throat
17, with a compressed stratum of gaseous
fuel in the upper portion of pocket 19, be-
tween inlet valve 57 and the terminals of
spark plug 28, a stratum of compressed air
or cooled products of combustion in the
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lower portion of chamber directly over ex-
h(lUSl valve 64 and a compressed stratum
of products of combustion divectly: above
the head of the piston and within throat 17.

At the point of highest compression or im-

“mediately ther eafter o spark 1 produced be-

1wwn tho terminals of the electrodes of the
spark plug, thereby igniting the charge of
gaseousfuel thatis compr essed within the up-
per portion of pocket 19 and the force of the
resulting - explosion is transmitted to and
tl‘[‘OHf‘n the strata of air and products of
combustion and is delivered directly onto
the head of the piston to drive the sdme
downwardly on its power stroke.
Ag the pxsion ipproaches -its “low center
cam 41 actuates ]QVSL 69 to open-exhaust
valve 64 and on the succeeding upward move-
ment of the plston the bumed products of
combustion will be discharged through
throat 17 past open valve 64 “and the ough
duct 20 to exhaust pme 21.  As the pl‘*‘{on
reaches its high center, the exhaust valve
closes, thereby leavplo within throat 17 and
chamber 19 a - relat wdy small volume of
burned gases, and which latter will, on the
sacceedmo suction strole, be drawn into the
piston chamber in advance of the inert air
or cooled products of combustion in the man-
ner heretofore ‘deseribed. Thus it will be
-seen that I have .produced an engine that
is of relatively simple structure, mp‘xble of
being 1eadll) assembled or talen apart and
which will-produce = relatively high degree
of power with minimum fuel consmnpmon
As hereinbefore stated, the (Ruded ad-
vantages gained in the engine of my im-
proved construction are the i results of charge
stratification and the throttling, by control-
lable means of variable time duration of
the fuel admission period in ratio to the total
time perlod of the indnction stroke of the
engine’s piston.:

()bvmu‘*ly minor changes in the size, form-

and construction of the vavious parts of my
improved engine may be made and substitut-
ed' for. those herein shown and described
without departing from the spirit of the in-
vention, the scope of which 1s set forth in
the appended claims. ‘

Having. thus described my. 1nventlon, I
clain':

1.- An internal combustion engine having

a* pocket that is directly connected to the

piston’ chamber, said pocket being provided
with a valved mlex port, and means for suc-
cessively admitting air and gaseous fuel into
siid - pocket throuoh said valved inlet: port.

2. An internal combustion engine having
a -pocket that is directly connected to Lhe
piston chamber,
with a -valved 1n1et port,
sively-admitting air- and
said pocketithrough sa1d

medns For sucees-
gaseous fuel -into
valved inlet port,

said pocket being- provided t
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there being a valved exhaust port arranged
betwreen said inlet port and the piston: cham~
1)91

An internal combustion engine pro-
mf-nd with -a pockét that is in- direct com-
munication’ \Vltll the piston chamber, said

pocket being provided with valved inlet and

exhaust ports, the valve of the exhaust port
being arranged to close prior to the dis-
chare e of all of the products of combustion

from said pocket, and means for admitting-
succession air and gaseous: fuel thrmwh ‘

n-
smd inlet valve into said pocket: _

4; An internal combustion engine having
a pocket that is- in direct communication
with the piston chamber, said pocket being
provided with an inlet port and -an exhaust
port, and means associated with said inlet
port for admitting inte said pocket a volume
oI 1ne1t air and a-charge of gaseous. fuel.

An internal combuquon engine having:

a combustlon pocket that is- ducctly con-
nected at one end to the piston chamber of
the engine, and means for admitting throungh
a.single inlet:port a volume of inert air into
the opposﬂﬂ end of said pocket; and for ad-
mitting a charge of .gaseous fuel immedi-
ately smceedlno ‘the admission of the volume
of inert air.

6. An internal combustion engine having
a pocket that communicates at one end- with
the piston chamber, said nocket beine pro-
vided with valved inlet and exhaust ports,
with the exhaust port arranged between the
inlet port and the plston ch‘mrnber a cham-
ber in communication with the inlet port,
a sleeve arranged for operation within c3m1d
last - mentloned chamber and a valve ar-
ranged-for operation within said sleeve, said
sleeve
that are adapted to control ‘the inlet of air
and gaseous fuel into ﬂm inlet port of said
pocket.

7. An internal combustion engine having:

a pocket that' communicates at one end with
the piston:chamber, said pocket being.pro-
vidéd -with valved ‘inlet and exhaust ports,
with the exhaust’ port arranged ‘between the
inlet port and the piston chamber, a chamber
in: communication, with the: inlet- port;-a

sleeve: arranged for operation within said:
last mentioned chamber,. a valve arranged

for operation -within said sleeve, said sleeve
and valve beingiprovided with ports that are
adapted to control the inlet-of air and gas-
eous fuel into the inlet port of said. pocket,
and means: for operating the valve within
said sleeve. -

8. An internal combustion engine having:
a pocket that communicates at one end with-

the piston chamber, said pocket being.pro-
vided with valved inlet and exhaust: ports,
with the exhaust port arranged between the
inlet port and the piston chamber, 8 cham-

and valve being provided with ports -
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ber in communication with the inlet port,
a sleeve arranged for operation within said
last mentioned chamber, a valve arranged
for operation within said sleeve, said sleeve
and valve being provided with ports that
are adapted to control the inlet of air and
gaseous fuel into the inlet port of said
pocket, means for cperating the valve with-
in said sleeve, and means for adjusting said
sleeve so as to vary the position of its ports
relative to the ports in the enclosed valve
and in said inlet valve.

9. An internal combustion engine having
a combustion pocket that is directly connect-
ed to the piston chamber, a poppet valve
controlled inlet port communicating with
said pocket, a second chamber communicat-
ing with said inlet port, an adjustable sleeve
arranged within said second chamber, a
piston valve arranged for operation within
said sleeve and said sleeve and piston valve
being provided with ports that are adapted
to coincide with each other and with said
inlet port.

10. An internal combustion engine having
a combustion pocket that is directly con-
nected at one end with the piston chamber,
means associated with said engine. for ad-
mitting inert air into said combustion
pocket on top of the products of combustion
remaining therein and resulting from the
combustion of the previous ignition of gase-
ous fuel within said combustion chamber,
and which inert air admitting means is
also effective in admitting a predetermined
volume of gaseous fuel on top of said volume
of inert air and which products of combus-
tion, inert air and gaseous fuel are dom-
pressed in strata-form on the succeeding
compression stroke of the piston within the
piston chamber.

11. In an internal combustion engine hav-

e

ng a piston chamber and an inlet port com-
municating therewith, means for supplying
either air or a gaseous fuel volume to said
inlet port for the duration of the induction
period of the cycle, said means being adjust-
able so as to vary the time duration of either
the air or gaseous fuel volume in relation to
each other and the variable duration of the
air and gaseous fuel supply equaling the
time duration of the induction period of the
engine.

12. In an internal combustion engine hav-
ing a combustion chamber and an inlet valve
controlling a port leading into said cham-
ber, means for supplying two volumes of
different gaseous substance and means be-
tween said inlet valve and the sources of
supply for discontinuing the supply of one
gaseous substance and beginning the supply
of the other gaseous substance at any point
in time ratio to the open time duration of
said inlet valve, said inlet valve timing the
combined gaseous substance induction dura-
tion to the combustion chamber and said
means between the inlet valve and sources
of supply, timing the variation of each gase-
ous substance supply in time duration to the
opening of said inlet valve.

13. In an internal combustion engine hav-
ing a combustion chamber and an inlet valve
controlling a port leading to said cham-
ber, means for admitting, in succession to
said port, while the valve thereof is open,
a volume of air and a volume of gaseous fuel
and a portion of said volume admitting
means being adjustable so as to control the
duration of the respective admission pe-
riods.

In testimony whereof I have signed my
name to this specification.

EVERETT R. BURTNETT.
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