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To all whom it may concern: 
Be it known that I, EveRETT R. BURTNEFT, 

a citizen of the United States, residing at 
i 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. m 
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 synchronisin 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 is 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 
tion 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. 
fience 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 totai displacement of 
the piston stroke, and as the initial pressure 
is reduced, the compression pressure is cor 
respondingly reduced. It 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 is 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 
of 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 fuel mixture by a non-combusti 
ble volume, the combustion would not be 
uniform, but would cause an internal pres 
Sure variation as the various pockets of con 
bustible volume were reached by the flame 
wave through the whole compressed charge 
within the cylinder. This variation of in 
ternal pressure causes the phenomenon of 
detonation that is so detrimental to the en 
gine where high coinpression is attempted, 
'for', the higher the compression, the higher 
the conibustion pressure, likewise the greater 
the variation of internal pressure resulting 
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 pressure, satisfy the dis 
placement demand of the piston during the 
suction stroke with an "inert volume, and 
control the variation of the gas mixture ad 
mitted and the consequent power output by 
a variation of the time propolitionate to the 
time interval of that portion of the induc 
tion stroke that the gas mixture is permitted 
to enter the cylinder, and which gas mixture 
always enters the collabustion chamber last 
and begins to enter when the piston has yet 
to create the displacement beyond any given 

' point of the stroke. 
The combustion chamber 

since the inert portion and the fuel mixture 
portion of the charge enter the cylinder 
through the same valve, with the inert por 
tion entering first and the fuel portion last, 
then as the piston moves inward on the com 
ression stroke, the inlet valve having closed 

said fuel portion will be compressed in an 
intact volume in the remote corner through 
which it entered, and it is here that the igni 
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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 leaner mixture than is or 
dinarily required. The narrow channel ef 
fect of the combustion chamber clearance 
prevents eddying of the ingoing charge and, 
as the volume movement is free for the full 
duration of the induction stroke, stratifica 
tion of the charge will be complete. 
As will be hereinafter described, I have 

provided means for discontinuing the Sup 
ply of inert volume (which enters the cylin 
der through the one inlet valve common to 
both admission purposes) and beginning the 
supply of fuel mixture at any desired time 

of my improved 
engine is designed so that the inlet valve oc 
cupies the remotest end of the combustion. 
chamber or cylinder clearance. Therefore, 

during the induction stroke of the piston, 
there being but, one volume element, enter 
ing the cylinder at a time, and each element 
entering by the sane valve port, the cutoff 
between the two being variable, as desired in 
throttling. 
The very small quantity of undiluted fuel 

mixture thus admitted, confined and com 
}}'essed directly to ind the terminals of the 
electrodes of the spark plug and backed up 
by a great quantity of inert volume, will 
burn with complete combustion and greatly 
increase the range of expansion. 
A singie inert volume of combustible 

charge causes only one temperature and 
pressure rise, prevents detonation and the 
heat of combustion is absorbed by the vol 
ume compressing the balance of the cylinder 
content, instead of being liost by 'excessive 

i 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 fron an en 
gine of a given size and the fuel economy 
in operation depend upon the compression 
of fuel charge, and since the limit of com 
pression pressure is restricted by detonation, 
it becomes necessary to provide means to 
i’aise the compression without incurring det 
onation. Stratification of the 'charge per 
mits relatively high compression without 
incurring detonation and the more complete s 

the charge stratification, the more effective 
the iesult. 
The principal objects of my invention are 

to provide simple and efficient means for ef 
fecting a stratification of the charge taken 
into the combustion chamber 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 or suc 
tion stroke of the piston. 

Therefore 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 mixture is permitted to enter the 
cylinder through the inlet valve and the ad 
mission of inert air, or products of the previ 
ous combustion aking 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 is ad 
mitted to the cylinder without the high 
vacuum that results in the undesirable oil 
pumping. 

of the Worling piston until 
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A further object of my invention is to 
provide an internal combustion engine that 
receives, at all speeds and at all loads, a con 
Stant volume, 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 cool the same. 

In my proposed structure, the inlet valve 
functions for the admission of an inert 
volume for 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 throttling 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 cylinder. 
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 a 
removable head for valve attention, the 
valve seats being on a plane at an angle 
relative to the axis of the cylinder, thus 
minimizing obstruction to the free or flow 
column movement of the ingoing charge or 
outgoing products of combustion. 
A further object is to provide an engine 

having an inlet and exhaust valve arranged 
one behind the other and centered on a 
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 

narrow channel structure through which 
the admission charge must fully occupy in 
its circulation movement on entering the 
cylinder between the inlet valve port and 
the displacement created by the outward 
stroke of the working piston. 
The formation of the combustion cham 

her as described causes 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 or Suction stroke of the 
Working piston, such 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 
Inum 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 
be 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 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 
porized mixture strength) included in the 
volume of each induction stroke. 
A further object of the invention is to 

provide, in an internal 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 inert air 
or cooled returned products of previous 
Combustion), thus creating a high volume 
non-detonating expansion action. 
Under such conditions, the mass of the 

inert charge absorbs the heat of combustion 
of that portion of the charge, that is, of a 
combustible quality and the heat absorption 
resulting in quantity expansion, thus bal 
ancing, the Small extreme with the greater 
oderate quantity and creating a more 

steady, refined internal combustion and ob 
taining maximum expansion from minimum 
leat units. 
A further object of my invention is to 

provide an internal combustion engine that 
(perates with a stratified charge and the 
inlet portion of the charge absorbing the 
heat of combustion, thereby moderating the 
temperature of the whole content and re 
ducing, engine temperatures, piston tem 
peratures 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 is a vertical section taken 
through the center of one of the cylinders 
of my improved engines; 

Figure 2 is an enlarged section taken ap 
proximately on the line 2-2 of Figure 1: 

Figure 3 is an enlarged cross section taken 
on the line 3-3 of Figure 1. 

Referring by numerals to the accompany 
ing drawings, which illustrate a practical 
embodiment of my invention, 1.0 designates 
the crank case which may be of any suitable 
form, and constructed in two or more parts, 
and the end walls of said case are provided 
with bearings 11, for a crank shaft 12. 
; Formed integral with the upper portio 
of the crank, case are one or more cylinders, 
such as 13, and arranged for Operation with 
in each cylinder is a piston such as 14. Each 
piston is connected to a crank of the shaft 
12. by a pitman such as 15. Removably Se 
cured to the top of cylinder 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 within the 
cylinder. 

Block 16 is formed with a lateral exten 
sion i8, that is preferably inclined approxi 
anately forty-five degrees relative 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 duck, 
or passageway for air and gaseous fuel, an 
outlet duct or passageway for burnt gases 
or products of combustion, a stratification 
chamber, for the compressed gaseous fuel, 
inert air, and products of combustion and 

(illet coinini nic:{i 
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als as a pocket for the combustion of the 
(::) iessel gase) is file charge. 
ioned in tie tower polition of extension 

is and inlinediately to the rear of throati 
is a ti exhaust duct. 20, the inner end thereof 
coinrillinicating with the poeket 19 and the 
(oute' end communicating with an exhaust 
pipe 21 that leads, from the side of the head. 
Formed in extension. E8 to the rear. of duct 

2} is a dacio;' 
: fail, gaseo is, tiel, cooled products of Com 
isioi i r the like, the upper, end of said 

with the lear portion 
lower end cornmunicat (f pocket, 19 and its 

This cylinder, is preferably formed inte 
3 with the site of extension. 18 and it 

{}ccupies an inclined plane that is approxi. 
mately at right angles, to the inclined piane. 
{}ccupied by said extension, and by virtue of 
such position the axis of said cylinder is dis 
posed, approximately forty-five degrees rela 
tive to the axis of cylinder 13. 

Secured on top of block 16 and extension, 
18 and closing the pocket 19 therein is a 
i.ead plate 24, and formed integral with the 
side the 'eof is a short, cylinder 25 that fits 
directly upon and forms a continuation of 
the cylinder 23. "eated in the upper end of 
cylinder 25 is a ring 26 that carries a strainer 
27 of reticulated ol' foraminous material. 

*eated in plate 24, preferably, at a point 
above the upper end of inlet duct 22, is a 
spark plug 28. Plate 24 is formed with a 
chamber 29 through which a fluid cooling 
media im, such as Water, is adapted to circu 
late and said chamber communicates, di. 
lectly. With similar chambers 30 and 31 that 
are formed in head block 16 and cylinder 
13, respectively. 
Chamber 30 is of ample proportions, and 

surrounds throat 17, pocket 19 and ducts 20 
and 22, while chamber 31 is formed in the 
tipper portion of the Wall of cylinder 13. 

Formed integral with the lower portions 
of extension 18 and cylinder 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 around a relatively small 
sprocket wheel. 3, on crank shaft 12 and a 
iarger sprocket wheel 38 on shaft, 35. Shaft 
35 is provided with a crank 39, in alinement 
with the cylinders 23 and 25 and arranged 
on said shaft to the side of said crank are 
cams 40 and 41. 

Formed through the wall of cylinder 23 
directly opposite to the lower end of duct 
22 is an inlet opening 42, to which is con 
nected a gaseous fuel Supply pipe 43. 

ageway 22 for the inlet. 

- with the intermediate portion of the 
chamber within a cylindie) 23. 
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Arranged for reciprocatory movement 
within cylinder's 23 and 25 is an open ended 
sleeve valve 44, having formed therein op 
positely disposed poits 45 and 46 and which 
latter are normally in coin munication with 
ports 22 and 42, respectively. These ports 
45 and 46 are approximately half the width 
of the ports 22 and 42. 

Projecting from the lower portion of 
sleeve 44 is a wrist pin 37 that receives the 
bifurcated end of a crank alm 48 and the 

5 

20 

25 

35 

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 
aim 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 cylindel's 23 and 25 and conse 
quently shifting the positions of the ports 
45 and 46 relative to ports 22 and 42. Ar 
l'anged 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 54that 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 

40 

45 

50 

SS 

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 steln is 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 32 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 each exhaust stroke 

of piston 14 there remains in throat 17 and 

5 

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 waive 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 cylinders 23 and 25 to vary 
and regulate the position of said ports with 
respect to ports 22 and 42, such adjustment 
being accorplished by manual actuation of 
'od 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 strainer 27 and will pass through 
(ylinder 25, polit 53, 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 13, which latter gradually increases 
in capacity as the piston continues its down 
Ward or 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 folin 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 
46. 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 43 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 57 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 
haust valve 64 and a compressed stratum 
of products of combustion directly above 
the head of the piston and within throat 17. 
At the point of highest compressioi) or in 

mediately thereafter a spark is produced be 
tween the terminals of the electrodes of the 
Spark plug, thereby igniting the charge of 
gaseous fuel that is compressed within the up 
per portion of pocket 19 and the force of the 
resulting explosion is transmitted to and 
through the strata of air and products of 
combustion and is delivered directly onto 
the head of the piston to drive the same 
downwardly on its power stroke. 
As the piston approaches its low center 

calm 41 actuates level 69 to open exhaust 
valve 64 and on the succeeding upward move 
ment of the piston the burned products of 
combustion will be discharged through 
throat 17 past open valve 64 and through 
duct 20 to exhaust pipe 21. As the piston 
reaches its high center, the exhaust valve 
closes, thereby leaving within throat 17 and 
chamber 19 a relatively small volume of 
burned gases, and which latter will, on the 
succeeding suction stroke, be drawn into the 
piston chamber in advance of the inert air 
or cooled products of combustion in the man 
nel heretofore described. Thus it will be 
seen that I have produced an engine that 
is of relatively simple structure, capable of 
being readily assembled or taken apart and 
which will produce a relatively high degree 
of power with minimum fuel consumption. 
As hereinbefore stated, the decided ad 

vantages gained in the engine of my in 
proved construction are the 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 period of the induction stroke of the 
engine's piston. - 

Obviously, minor changes in the size, form 
and construction of the various parts of my 
improved engine may be made and substitut 
ed for those herein shown and described 
without departing from the spirit of thein 
vention, the scope of which is set forth in 
the appended claims. 

Having, thus described my invention, I 
claim: 

1. An internal combustion engine having 
a pocket that is directly connected to the 
piston chamber, said pocket being provided 
with a valved inlet port, and means for suc 
cessively admitting air and gaseous fuel into 
said pocket through said valved inlet port. 

2. An internal combustion engine having 
a pocket that is directly connected to the 
piston chamber, said pocket being provided 
with a valved inlet port, means for succes 
sively admitting air and gaseous fuel into 
said pocket through said valved inlet port, 

1,485,955 

there being a valved exhaust port arranged 
between said inlet port and the piston chain 
be", 

3. An internal combustion engine pro 
vided with a pocket that is in direct coin 
munication with 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 
charge of all of the products of combustion 
from said pocket, and means for admitting 
in succession air and gaseous fuel through 
said inlet valve into said pocket. 

4. An internal collabustion 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 imeans associated with said inlet 
port for admitting into said pocket a volume 
of inert air and a charge of gaseous fuel. 

5. An internal combustion engine having 
a combustion pocket that is directly con 
nected at one end to the piston chaniber of 
the engine, and means for admitting through 
a single inlet port a volume of inert air into 
the opposite end of said pocket, and for ad 
mitting a charge of gaseous fuel immedi 
ately succeeding 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 ocket beino pro 
vided with valved inlet and exhaust ports, 
with the exhaust port arranged between the 
inlet port and the piston chamber, a cham 
ber in communication with the inlet port, 
a sleeve arranged for operation within said 
last mentioned chamber, and a valvear 
ranged 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. 

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, 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 being provided 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 

7. An internal combustion engine having. 
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vided with valved inlet and exhaust ports, 
with the exhaust port, arranged between the 
inlet port and the piston chamber, a cham 
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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 operating 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 com 
pressed in strata form on the Succeeding 
compression stroke of the piston within the 
piston chamber. 

11. In an internal combustion engine hav 

ing 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, 
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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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