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UNITED STATES PATENT OFFICE. 
HOWARD H. WIXON, OF CHICAGO, ILLINOIS. 

EXPLOSIWE-ENGINE, 

1,006,03. 

To all whom it may concern. 
Be it known that I, How ARD H. WIXoN, 

a citizen of the United States, and resident 
of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful improvements in Explosive-Engines, 
of which the following description, with ac 
companying drawings, is declared to be such 
a full, clear, and exact description as will 
enable others skilled in the art to which it 
appertains to make and use the same. 
My invention relates to internal combus 

tion engines and particularly to those en 
gines in which the combustible is burned 
explosively on what is commonly called the 
two-stroke cycle. 
The chief object of my invention is to pro 

vide an efficient engine of the two stroke 
cycle type of high power, light weight, and 
simple design, the speed and power of which 
can be perfectly controlled within wide lim 
its, and which is especially adapted to be 
used in automobiles, airships, flying ma 
chines and like service in either single or 
multiple cylinder forms, though the inven 
tion is not in any way limited to such use 
or application, as some of the features there 
of can be used with advantage in many en 
gines of the two stroke cycle type ordi 
narily used for other purposes and which 
may have separate supply pump and explo 
sion chambers as distinguished from engines 
using crank case compression. 
At the present state of the art in automo 

bile construction, four-stroke cycle engines 
are almost entirely used, though they only 
give one power impulse in four strokes of 
the engine piston, and therefore it is ad 
visable to use a large number of cylinders 
(four, six or eight cylinders to an engine) 
to counteract the irregularity of power in 
pulse, thus resulting in an engine which is 
unnecessarily heavy, complicated, expensive, 
and bulky; whereas engines which work on 
the two-stroke cycle, giving one power stroke 
in two strokes of the engine piston and being 
of comparatively simple, inexpensive and 
compact mechanical construction, are used 
to only a very simall extent in automobiles 
because of the inherent defects in the oper 
ating cycle and construction of such en 
gines. My invention seeks to provide a two 
stroke cycle engine which overcomes these 
defects, which are hereinafter more par 
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ticularly pointed out. In the present state 
of the art the contrast in the use of two 
stroke cycle and four-stroke cycle engines 
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in their application to airship and flying 
machine construction is so marked that the 
application of a two-stroke cycle engine to 
an airship or flying-machine is practically 
unheard of, as four-stroke cycle engines, 
having usually eight cylinders, are practi 
cally the only engines capable of fulfilling 
the extreme conditions required for such 
use. The defects of the two-stroke cycle 
engine for such service are sought to be 
overcome in my invention, and as what is 
I'equired in the application of the internal 
combustion engine for such use forms a con 
cise, concrete, and exact example, the re 
quirements and application of such an en 
gine to airship or flying machine use is 
hereinafter referred to, it being obvious 
that the advantages of my invention for 
Such use will also be advantageous in auto 
mobile or other use. - 

In the following specification set forth 
the preferred form of my invention, the 
new features and Scope thereof being par 
ticularly specified and pointed out in the 
appended claims. 

In the drawings: Figure 1 is a longitudi 
nal section of my new engine: Fig. 2 is a 
side section along the linea-b of Fig. 1; 
Fig. 3 is an enlarged detail of the speed or 
power controlling mechanism, and Fig. 4 
is a diagram representation of the cycle of 
operations. 
No attempt is made to show details of 

construction which are not features of the 
invention. 
The same reference numerals or letters 

indicate the same parts in the different fig 
leS. 

The improved result obtained in my en 
gine is obtained partly by an improved op 
erating cycle and partly by the features of 
construction hereinafter more fully pointed 
out. The operating cycle of my two-stroke 
cycle engine gives better results than that of 
the present largely used four-stroke cycle 
engines. This it does largely because it 
wipes out or displaces the entire quantity 
of burned gas during each cycle, and partly 
because it furnishes an explosive gas mix 
ture of exactly the right proportion and 
quantity to be burned explosively in the en 
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gine cylinder with the most rapid and forci 
ble combustion. This improved engine cycle 
can be utilized in widely different forms of 
engine construction. 
Considering the application of an explo 

sive engine to drive a flying-machine, for 
instance, it is evident that the first two es 
sential requirements for such use are that 
the engine shall be of the utmost compact 
ness and that it shall be designed so that it 
can be constructed of extremely light 
weight without sacrificing the necessary 
strength of the parts. At present the best 
engines coming within these primary limi 
tations are what may be termed “auto 
mobile-type engines as distinguished from 
stationary engines, and practically all Slic 
cessful engines of this type for this use have 
been operated on the four-stroke cycle. 

In my invention I employ the general fea 
tures of automobile type engines for the above 
reasons, and, as the two-stroke cycle gives 
twice as many power impulses per revolution 
as the four-stroke cycle, I utilize the broad 
two-stroke cycle of operations in my engine. 
While there are “automobile-type' two 
stroke cycle engines, as said before, they 
have not come into general use, even with 
the advantage of double the number of 
power impulses and the advantages of me 
chanical construction hereinbefore 
tioned, such engines having been chiefly 
used in such automobiles, motor-boats, etc. 
where only a relatively inferior quality of 
service is required. My invention seeks to 
reverse these conditions and provide an en 
gine which overcomes the defects of the pres 
ent automobile type of two-stroke cycle en 
gine, these defects being hereinafter more 
particularly pointed out. I overcome these 
objections to present two-cycle engines 
chiefly by the use of elements which in 
themselves are old in the art but which pro 
duce new and Superior results in my inven 
tion, as hereinafter more particularly de 
scribed. Briefly stated, this above referred 
to automobile-type of two cycle engine usu 
ally consists, as far as I am familiar with 
engines generally used, of a crank case 
chamber, into which the explosive gas mix 
ture is drawn and slightly compressed, pas 
sages and ports by which this mixture is 
transferred to the explosion cylinder or 
chamber when said ports are uncovered by 
the engine piston which is common to both 
of these chambers, and exhaust ports in the 
cylinder by which the burned gas is ex 
hausted after each explosion or working 
stroke; the speed and power of such an en 
gine usually being varied by throttling the 
supply of mixture to the crank case together 
with variable timing of ignition. The first 
great difficulty with this particular type of 
engine, as above described, is that it can 
not be controlled; that is, that neither the 
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Speed nor power of Such an engine can be 
economically regulated, except within very 
narrow limits, for which the engine must be especially proportioned. This is due to 
the fact that in such engines as above de 
Scribed a full cylinder of gas mixture is 
always compressed on each compression 
stroke of the engine piston, regardless of 
the speed or load on the engine, the regul 
lation being obtained by admitting less ex 
plosive gas to the cylinder (explosion cham 
ber) which thereby retains more burned gas (from the previous explosion). With this 
method, On reduced speed or load, a point 
is very quickly reached where the fresh 
explosive gas mixture is so diluted or weak 
ened by the burned gas which remains in the engine cylinder that the resulting gas mix 
ture will not explode or ignite at all, much 
less form an efficient explosive combination. 
Hence it is easily seen why the actual ap Plication of this particular type of engine is 
So limited. Moreover this particular type of 
engine, as above described, under its best 
condition of full load, still retains such a 
large proportion of burned gas in the cylin 
der that the power resulting from the ex 
Plosion thereof is fully forty or fifty per 
cent. less than if there were no burned gas 
mixed with it, as is the case in my invention. 
The Tetention of burned gas which mixes With the explosive gas prior to ignition has 

a far greater weakening effect on the explo 
Sive power value of the resulting combina 
tion than its quantity would indicate, and 
in my invention I avoid its effects entirely by entirely exhausting the burned gas from 
the explosion chamber automatically. It is 
evident that the method of regulation or 
means adapted to control the speed will not 
alter this condition in the present largely 
lised automobile-type engine. This refers to 
the usual method of throttle and ignition 
regulation or control. To overcome this lack 
of control of this type of engine, I employ in 
my invention what will herein be termed the 
rejection method of control, or regulation, 
which is not new in the art in its applica 
tion to this type of engine, though it has not 
been commercially applied to any extent, as 
far as I am aware. This method of control 
employs a variable charge of explosive mix 
ture in the explosion chamber without alter 
ing So much the proportions of the charge 
as would other methods of control if used 
in my engine, practically not altering the 
proportions at all, but only altering the 
quantity of the charge used. However, such 
engines as have this method of control, 
which method of control is the only one 
capable of efficient regulation within wide 
speed or power limits, also have other ob 
jectionable or limiting features which it is 
my object to avoid and which will now be 
more particularly pointed out. 
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For the sake of clearness, an automobile 
type engine as above described having this 
rejection method of control will hereafter be 
referred to in this specification as a rejection 
control engine. 

Referring to the drawings, my engine has 
a crank case or pump chamber 2, with an 
explosive mixture inlet 1, which is prefer 
ably provided with the automatic non-re 
turn valve 3, which is arranged to admit the 
explosive mixture to the crank case when 
there is a Suction therein. The engine pis 
ton 5 is connected to the crank shaft if in 
the usual manner and operates in the cylin 
der 7, which has the exhaust ports 10 ar 
ranged therein, so that they will be opened 
by the piston 5 at the lower or inner end of 
its stroke, but closed by the piston at other 
parts of its stroke, the piston thereby being 
common to both the pump chamber 2 and 
explosion chamber 8. In these respects my 
engine is similar to previous rejection con 
the explosive mixture being drawn into the 
pimp chamber 2, compressed slightly by the 
piston 5, transferred to the explosion cham 
ber 8 during the exhaust of burned gas 
therefrom, through the ports 10, and part of 
said explosive mixture being returned, when 
there is less than full load on the engine, 
from the explosion chamber 8 back to the 
pump chamber 2 on the compression stroke 
of the piston by means of suitable mecha 
nism, as hereinafter more fully described. 

In my invention I prefer to fill up the 
pump chamber 2 and connected spaces by 
the crank-shaft, counter-balance weights 4, 
piston 5, which may be made hollow, and 
connected parts, so that the compression ob 
tained in this space is about ten or fifteen 
pounds, which enables the pump chamber 
to be more completely filled on suction there 
in and more nearly a full piston displace 
ment quantity of gas to be pumped into 
the explosion chamber. 

It is well known that the explosive mix 
ture proportion cannot be varied very much 
with the hydro-carbons usually used to form 
the gas mixture in automobile and other en 
gines for similar services, Particularly is 
this true of four cycle and two cycle en 
gines using gasolene by means of carburet 
ers, and more especially is this true of two 
cycle engines. When it is considered that 
the carbureting devices usually used to make 
the explosive gas mixture do not in them 
selves make a perfect mixture under differ 
ent engine speeds, it will be readily seen that 
the result has been to make the operation of 
two cycle engines unreliable, which has been 
the general objection, as far as I am aware, 
to i forms of two cycle engines, which are 
compact and adapted for use in automobiles 
and similar service. 
In my engine employing rejection control, 

I avoid these objectionable features by pass 
ing the explosive charge around the cylin 
der, so as to admit the explosive charge at 
One end of the cylinder while the exhaust 
takes place at the opposite end of the cylin 
der, thus providing a direct path for the 
gases. For this purpose the transfer pas 
Sages 6, 6 lead to the upper end of the cylin 
der 7 into the explosion or working cham 
ber 8. These passages are preferably on 
opposite sides and come together in the up 
per end of the cylinder where the one-way 
automatic valve 9 is placed in control of this 
passage and is arranged to automatically 
admit a charge from the pump chamber into 
the explosion chamber and prevent its re 
turn when the pressure in the former is 
greater than in the latter, while there are 
preferably two exhaust ports on opposite 
sides of the cylinder and placed midway be 
tween the transfer passages. With this con 
struction the explosive mixture is trans 
ferred around the cylinder 7, entering the 
explosion chamber 8 from its upper end 
during exhaust, and pushes the burned gas 
out of the exhaust ports in a direct path, 
both bodies of gas moving in the same direc 
tion in a practically straight path and there 
fore having very little or no tendency to 
mix together. In my invention as far as it 
has been described, it will be seen that when 
the explosive charge is transferred in this 
Way, the explosive mixture will be in the 
upper or compression end of the cylinder, 
while such burned gas as would remain will 
be in the lower end of the cylinder and 
largely independent of and not mixed with 
the explosive mixture, and therefore having 
a much less weakening effect on the explo 
sive power value of the explosive mixture 
than has heretofore been the case in such 
engines. Further the engine can be run at 
a much higher speed, and the explosive gas 
kept much purer, which gives it the property 
of quicker combustion, which in turn per 
mits greater economy and still higher speed 
in my engine up to the point where “back 
firing takes place. This “back-firing is 
overcome in my engine by means hereinafter 
described, so that my invention is capable 
of high Speeds similar to that usually used 
in automobile-type four cycle engines, which 
speed has heretofore been impossible in all 
controllable two cycle engines of which 
am aware. The valve 9 is also arranged to 
be mechanically opened to permit the return 
of part of the explosive mixture to the pump 
chamber under certain conditions by the 
pin 11 extending through the stuffing box 
12, which is held normally out of contact 
with the stem of the valve 9 by the spring 
13, the valve 9 being held open when the end 
of the lever 14 pushes the pin 11 downward. 
The object of this stuffing box arrangement 
is to take the friction of the packing in the 
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stuffing box off the valve 9, so that it will 
operate quickly and with very little resist 
ance. The other end of the lever 14 is con 
nected by a ball joint to the reach-rod 15, . 

5 in its turn connected to the speed control 
ling mechanism. 

It will be seen that when the valve 9 is 
held open to permit the return of part of 
the explosive mixture that part of the ex 

10 plosive mixture which is pure and cool is 
drawn off the top of the explosion chamber 
and returned to the pump chamber, thus 
keeping the explosive mixture of the cor 
rect and most efficient proportions in this 

15 pump chamber. It follows from these two 
advantages of correct mixture in the pump 
chamber, and unmixed charge in the ex 
plosion chamber, that my engine can be 
regulated in a far greater degree from 

20 higher speed down to low speed and power, 
and will keep cooler than will other prior 
engines of this type which have the neces 
sary requirements of light and compact con 
struction. 

25 In the speed controlling mechanism, of 
which Fig. 3 is an enlarged view, the gear 
16 is rigidly attached to the shaft 17. The 
arm 18, to which an extension rod may be 
attached at 19 (Fig. 1), is free to turn on 

30 the shaft and carries the pin 20 on which 
the gear 21 turns in mesh with the gear 16. 
The gear 21 carries the eccentric pin 22 
which imparts motion to the reach rod 15 
through the ball joint 23. The object of 

85 this mechanism is to open the valve 9 
(through its connection) always at about 
the same point in the up or compression 
stroke of the piston 5 and allow the valve 
9 to close at various points of the piston's 

40 upstroke, depending on the power load on 
the engine, except when the engine is fully 
loaded at which time the motion of the 
reach rod 15 is not communicated to and 
has no effect on the valve 9. In Fig. 3, this 

45 mechanism is shown set for a crankshaft 
rotation indicated by the arrow 24, the rela 
tive crank position is indicated by the dash 
line 25, and the lever arm 18 is shown in 
nearly the full engine load position. The 

50 path of the eccentric pin 22 is then as indi 
cated by the circle 26. At the point shown 
this pin 22 is just about to open the valve 9 
through its connections, which will then be 
held open for a very short period of the 
revolution of the crankshaft 17. During the 
rest of the time the lever 14 is out of con 
tact with the pin 11 and consequently the 
valve 9. For decreased load the lever 18 is 
moved in the direction of the arrow 27 

0 around the shaft 17. This movement raises 
the circle 26 and also shifts the eccentric 
pin 22 (backward from the direction of the 
arrow on 26) so that the valve 9 is always 
opened at about the same point of the pis 

6 ton stroke regardless of the position of the 
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lever 18 (within the limits of its motion, in 
dicated by the center 28 to the center 29). 
From the raising of this circle 26 it will be 
understood that the valve 9 is held open for 
a longer period of time, the no load position 70 
being indicated by the circle 30 where the 
point of opening of the valve 9 is then 
shifted to 31 with relation to the crank po 
sition 25. 

In my invention as thus far described and 75 
in prior rejection control engines, the maxi 
mum speed possible is usually limited by the 
occurrence of “back-firing”, which takes 
place at about 900 revolutions, for engines 
using gasolene for fuel, of the crankshaft, 80 
but is a little higher or lower in various en 
gines, depending somewhat upon the mechani 
cal construction and such features as affect 
ing the rapidity of combustion of the ex 
plosive mixture, some of these features being 85 
hereinabove pointed out. It will be seen 
that such an engine capable of a maximum 
speed of 900 revolutions is broadly in no way 
Superior to a four cycle engine of the kind 
now largely used and capable of a maximum 90 
speed of 1800 revolutions per minute, though 
the former, operating on the two stroke 
cycle, gives twice as many power impulses 
of equal force per revolution as the latter, 
as the power depends on the speed. This 95 
“back firing’ is due to the time required 
for complete combustion of the explosive 
charge in the explosion chamber and on all 
things which affect the rapidity of this com 
bustion. This is affected to the largest ex 
tent by the proportions of the explosive 
mixture, any variation from a perfect pro 
portion of this mixture, either in the explo 
sive mixture itself prior to its admission to 
the explosion chamber, or in this mixture 
when admitted to the explosion chamber if 
Imixed with a quantity of burned gas which 
remains in the explosion chamber, will result 
in causing the combustion to be slower and 
thereby limit the maximum speed obtain- 110 
able, but an excess of air does not reduce the 
power of the explosive mixture so much as a 
like quantity of burned gas. However, a 
point is reached in all prior rejection control 
engines, and in my engine as thus far de- 115 
scribed, beyond which further speed is im 
possible because of this back firing. Briefly 
this “back-firing” is as follows: On ignition 
of the explosive mixture in the explosion 
chamber, this chamber is filled with flame 120 
which continues as long as combustion takes 
place, requiring considerable time, and on 
high engine speeds the cylinder is filled with 
flame when the exhaust occurs, and the 
transfer of the explosive mixture is made to 125 
the explosion chamber. This explosive mix 
ture entering the cylinder full of flame, is 
ignited and the fire carried back to the pump 
chamber, igniting the mixture therein, so 
that the engine will have to make several 130 
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revolutions before this is all pumped out chamber falls to about that pressure before 
the exhaust and the engine becomes oper 
able again. 

If it is sought to prevent firing into the 
crank-case by the use of wire gauze in the 
transfer passages, still the explosive charge 
entering the explosion chamber will be ig 
nited and burn in this chamber before its 
proper time in the cycle where it will pro 
duce power, and this form of pre-ignition is 
included in the term “back-firing', as used 
in this specification. 

It is my purpose to improve the cycle of 
operations of all forms of previous rejection 
control engines, by the addition of means 
whereby a non-combustible medium is in 
serted to form a barrier between the burning 
gas in the explosion chamber and the incoln 
ing explosive mixture to prevent back-firing 
during the transfer part of the cycle, which 
improvement makes higher speeds and more 
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efficient operation possible. It is further 
my purpose to improve the cycle of opera 
tions of these engines by entirely displacing 
all of the products of combustion from the 
explosion chamber during each exhaust part 
of the cycle, which improvement gives higher 
efficiency of engine operation, employ the 
same means to effect both of the above in 
provements, which will now be described 

First, the quantity of burned gas that 
would remain in the explosion chamber of 
my engine, as thus far described, will be 
pointed out, it being understood that this 
same condition exists in all prior construc 
tions of rejection control engines. On the 
Suction stroke of the engine piston, the pullp 
chamber 2 is not entirely filled with explo 
sive mixture, due to the slight resistance of 
the inlet valve 3 and passage. Then on coin 
pression in this pump chamber, the quantity 
of explosive mixture transferred to the ex 
plosion chamber will be slightly reduced by 
the resistance of the passages 6, 6 and valve 
9, so that less than the full charge displaced 
in the crank case enters the explosion cham 
ber. The charge entering the explosion 
chamber is further slightly reduced by the 
Small back pressure from the exhaust, due 
to the muffler which is usually placed on the 
exhaust of such engines in the Well known 
manner to reduce the noise of exhaust. In 
addition to these losses, the full displacement 
capacity of the pump chamber is less than 
the full capacity of the explosion chamber by 
the amount of the compression Space in the 
explosion chamber above the dotted line 42. 
All these losses increase in proportion to the 
increase in speed at which it is desired to 
operate the engine, but are diminished in my 
engine as much as possible by the relatively 
high compression used in the crank-case, it 
being, however, undesirable to increase this 
compression over about fifteen pounds per 
square inch, as the pressure in the explosion 

the exhaust port is opened when the engine 
is lightly loaded. From the effect of these 
losses, the explosion chamber 8 would be 
only about 70% filled with explosive mix 
ture, the balance being hot burned gas re 
maining from the previous explosion. This 
burned gas dilutes and weakens the explo 
sive value of the mixture, as said before, to a 
much greater extent than its quantity would 
indicate, besides keeping the working cylin 
der hotter and having a tendency to cause 
pre-ignition. I avoid or overcome these 
losses and objections by the addition of a 
pump 32, which may be arranged in any 
suitable manner to add a sufficient volume to 
the charge of the crank case pump cham 
ber, as will entirely displace or exhaust the 
burned gas from the explosion chamber, 
thus providing for the first time a rejec 
tion control engine in which all of the prod 
licts of combustion are completely exhausted 
during each cycle. in my invention I prefer 
to use this pump 32 exclusively as a pure air 
pump in such a Way as to insert a pure air 
charge in between the explosive charge and 
the burning charge in the explosion chamber 
during the exhaust thereof and the transfer 
of the explosive charge to this explosion 
chamber, as pure air forms an absolute bar 
lier between the two charges acroSS which 
the frame cannot pass to cause back-firing, 
thus providing for the first time a rejection 
control engine in which the speed is not 
limited by this back-firing and which can, 
therefore, be run at Such high speeds, which 
have heretofore been impossible in previous 
engines of this type. This air, being cool, 
enables the cylinder to be kept cooler, pre 
vents loss of the explosive charge out of the 
exhaust ports, and such air as does mix with 
the explosive charge will add to the explo 
sive power thereof, as this explosive charge 
can be previously so proportioned as to re 
quire such addition of air to make a perfect 
mixture. 
The up stroke of the piston 33 takes place 

during the down stroke of the piston 5. On 
the up stroke of the piston 33 air is com 
pressed through passage 35, filling passages 
36-37-6-6-6. On the down stroke of 
the piston 33, the piston valve A (operated 
by the eccentric 38) closes the passage from 
35 to 36 and opens the passage from 35 to 
40 (the air inlet) admitting air to the cylin 
der of 32. The air may be introduced di 
rectly into the explosion chamber through 
a suitable valve instead of being introduced 
into the passages or compression space of 
the pump chamber as shown. 

It will be seen that all the features com 
bine to increase the speed, power and control 
obtainable in my engine, while at the same 
time increasing the efficiency of the cycle of 
operations and producing the necessary com 

70 

75 

80 

85 

90 

95 

100 

105 

110 

15 

25 

30 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 

pact and light weight engine construction. 
An igniter 41 of some suitable kind, pref 
erably electrical, is provided in the compres 
sion space above the dotted line 42 it being 
assumed that other well known and neces 
sary accessories are provided when it is de 
sired to operate the engine. 
The complete operation of my engine is as 

follows, considering there with the diagram 
in Fig. 4, in which the circle B represents 
the crank circle in the direction of the arrow 
C and the dotted line D represents the 
stroke of the piston 5. On the up stroke of 
the piston 5 (E to F) the explosive mixture 
is drawn into the lower end of the cylinder 
and crank case spaces 2-2 through the in 
let 1. At the same time air is drawn 
into the air pump 32. On the down stroke 
of the piston 5 (F to E) the explosive mix 
ture is compressed in the pump chamber 2 
as said before, to about 10 or 15 pounds. 
This pressure or compression is preferably 
higher in engines intended to run at high 
speeds than in engines intended to run at 
lower speeds. At the same time the air 
pump 32 delivers its charge of air into the 
passages 37-6-6-6. At the point G the 
exhaust begins from the explosion chamber 
8 through the exhaust ports 10-10 and con 
tinues to the point J. At the point H the 
pressure in S is below that in compression 
spaces 2-2-6-6 and the excess pressure 
opens the valve 9 admitting first the air 
from spaces 6-6 to the point I and then the 
explosive mixture to the point J. The com 
bined displacement capacity of the pump 
chamber 2 and the air pump 32 should be 
sufficient to entirely displace the burned 
charge from the explosion chamber 8. Now 
if there is a full load on the engine the en 
tire explosive charge will be retained in the 
explosion chamber 8, compressed on the up 
stroke (E to F, hereinaftter referred to as 
the compression stroke) of the piston to 
about 80 pounds (more or less depending 
on the nature of the explosive mixture as is 
well known) and exploded by the igniter at 
point L. If however, there is less than full 
load on the engine the valve 9 is opened at 
point J (by the lever of the speed control 
ling mechanism being shifted by hand or 
otherwise to the proper place) and allowed 
to close at a point between J and K so that 
part of the explosive charge in S is rejected 
or returned to the crank case chamber 2, 
say up to the point K (which is about the 
full range of control.) Then at K the valve 
9 closes, cutting off further rejection, and 
the rest of the explosive charge is com 
pressed to L where it is ignited. From the 
point L (on the down stroke) expansion 
takes place doing work down to the point G 
or exhaust. It will be understood that the 
Suction and compression in the pump cham 
ber takes place during the same time as the 
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compression and expansion in the explosion 
chamber so that the four operations are gone 
through in one revolution of the crankshaft 
as is usual in the ordinary form of the two 
stroke cycle engine. It will also be under 
stood that only such a quantity of explosive 
mixture is drawn into the crank case during 
each cycle as has been used on the previous 
cycle. 

For a stationary engine an automatic gov 
ernor is preferable to regulate the charge by 
substantially the same method as that 
shown. In some cases it may be desirable 
to combine a variable timing of the ignition 
with the charge rejection method of control 
herein shown. 

show the herein described speed con 
trolling mechanism as being of simple and 
suitable construction but there are other 
mechanisms that will perform the same 
functions equally as well. 
The means for returning a part of the ex 

plosive charge to the pump chamber may 
be separate from the means for admitting 
the transfer of the explosive charge to the 
explosion chamber. 
The valves 3 and 9 may be in multiple 

and mechanically operated in large engines 
instead of single and automatic as shown. 

It is evident that many of the features of 
construction, besides those herein suggested, 
can be widely varied without departure 
from the invention. I have further devel 
oped some of these features which are de 
scribed and claimed in a separate applica 
tion for Letters Patent which culminated in 
the Letters Patent No. 947,566 of Jan. 25, 
1910. 
The term “passage connecting the two 

chambers,” in combination, with a “valve.” 
as used in the following claims, does not in 
clude a port in the wall of the working cyl 
inder, the end of which is uncovered and 
thereby opened by the working piston when 
the said piston is at or near the bottom or 
inner end of its stroke. 
While I have herein shown and particu 

larly described the preferred embodiment 
of my invention, I do not mean to limit my 
self to the precise construction and arrange 
ment set forth, but 
Having thus described one form of carry 

ing out my invention, what I claim as new 
and desire to secure by Letters Patent is:- 

1. The combination of a cylinder forming 
an explosion chamber, a crank case forming 
a pump chamber and consisting of an exten 
sion of said cylinder, a passage extending 
from the crank case to the end of the cylin 
der farthest removed from said crank case, 
a valve controlling the opening of Said pas 
sage into said cylinder and having a re 
ciprocating spring controlled valve stem, 
a pivoted lever acting upon said valve stem 
and connected with a reciprocating rod, a 
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crank to which said rod is connected, driv 
ing means for said crank, and a lever carry 
ing said crank whereby the same can be 
shifted to vary the period of opening of 
said valve. 

2. The combination of a cylinder having 
a piston and forming an explosion chamber 
at One end, a crank case forming a pump 
chamber at the other end, a passage be 
tween the crank case and the end of the cyl 
inder farthest removed from the crank case, 
a valve controlling Such passage, an air 
pump at One side of the cylinder, a passage 
between said air pump and the Saime end of 
the cylinder in which the aforesaid passage 
enters, and a valve controlling said air 
pump passage. 

3. In an explosive engine, the combina 
tion of a main explosive gas mixture pump 
and an explosion chamber, a passage con 
necting the said pump and explosion cham 
ber, a valve in said passage which controls 
the transfer of the explosive charge to the 
explosion chamber, an auxiliary air pump, 
means to deliver the charge of air from said 
air pump. into the explosion chamber in ad 
dition to and ahead of the explosive charge, 
and means for returning more or less of 
the admitted explosive charge in the explo 
sion chamber to the said main pump prior 
to ignition of the remaining charge left in 
the explosion chamber. . . . 

4. In an explosive engine, the combina 
tion of a crank case forming a pump cham 
ber and provided with an explosive charge 
inlet, a cylinder forming an explosion cham 
ber, a passage connecting the two chambers, 
a valve in said passage which controls the 
transfer of the explosive charge to the ex 
plosion chamber, an auxiliary air pump 
connected with the explosion chamber, and 
means controlling the passage of the charge 
of air from said air pump whereby said air 
will be admitted or delivered into the ex 
plosion chamber in addition to and ahead of 
the explosive charge. 

5. En an explosive engine, the combina 
tion of a crank case forming a pump cham 
ber and provided with an explosive charge 
inlet, a cylinder forming an explosion cham 
ber, a passage connecting the two chambers, 
a valve in said passage which controls the 
transfer of the explosive charge to the ex 
plosion chamber, an auxiliary air pump 
which connects with Said engine and de 
livers a charge of air into the said crank 
case chamber or passage forming part of 
said crank case chamber, where said air will 
enter the explosion chamber in addition to 
and ahead of the explosive charge. 

6. In an explosive engine, the combina 
tion of a cylinder and piston therein, one 
end of said cylinder forming a pump cham 
ber and the other end an explosion cham 
ber, an explosive charge inlet for said pump 
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chamber, a passage connecting the two 
chambers, a valve in said passage adapted 
to control the transfer of the explosive 
charge to the explosion chamber, an aux 
iliary pump for supplying compressed air 
to the explosion chamber, and regulating 
means for effecting the return of more or 
less of the explosive charge from the ex 
plosion chamber to the said pump chamber 
prior to ignition to regulate the speed or 
power of the engine. 

7. In an explosive engine, the combina 
tion of a cylinder and a piston therein, one 
end of the said cylinder forming a pump 
chamber and the other end an explosion 
chamber, an explosive charge inlet for said 
pump chamber, a passage connecting the 
two chambers, a valve in said passage 
which controls the transfer of the explosive 
charge from the pump chamber to the ex 
plosion chamber, means for introducing a 
charge of air into the explosion chamber in 
addition to the explosive charge, and regu 
lating means for effecting the return of a 
part of the explosive charge from the ex 
plosion chamber to the pump chamber to 
regulate the speed or power of the engine. 

8. In an explosive engine, the combina 
tion of a cylinder and piston therein, one 
end of Said cylinder forming a pump cham 
ber and the other end an explosion chamber, 
means for introducing the full charge of 
explosive gas from the pump chamber into 
the explosion chamber, means for introduc 
ing a charge of air into the explosion cham 
ber in addition to the explosive charge, and 
regulating means including a valve for 
effecting the return of a portion of the ad 
mitted explosive charge in the explosion 
chamber to the said pump chamber prior to 
ignition of the remaining charge left in the 
explosion chamber. 

9. In an explosive engine, the combina 
tion of a crank case forming a pump cham 
ber and having therein a crank which is ex 
tended to occupy a substantially large part 
of the compression space in said crank case, 
an attached cylinder forming an explosion 
chamber at its outer end and having therein 
a working piston which is common to both 
chambers, and connected to the said crank, 
a passage directly connecting the two cham 
bers, a normally closed valve which controls 
Said passage and is adapted to open or be 
opened at the proper time to allow the 
transfer of the explosive charge to the ex 
plosion chamber, means for introducing a 
charge of air into the explosion chamber 
in addition to the said explosive charge, 
and regulating means for effecting the re 
turn of a portion of the explosive charge 
from the explosion chamber to the pump 
chamber prior to ignition. 

10. In an explosive engine, the combina 
tion of a crank case forming a pump cham 
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ber and having therein a crank which is ex 
tended to occupy a substantially large part 
of the compression space in said crank case, 
an attached cylinder forming an explosion 
chamber at its outer end and having therein 
a working piston which is common to both 
chambers and connected to the said crank, 
a passage directly connecting the two cham 
bers, a normally closed valve which controls 
Said passage and is adapted to open or be 
opened at the proper time to allow the 
transfer of the explosive charge to the ex 
plosion chamber, means for introducing a 
charge of air into the explosion chamber 
in addition to the explosive charge, and 
means for also holding the said valve open 
during more or less of the compression 
stroke of the engine piston thereby per 
mitting a part of the explosive charge to be 
returned to the pump chamber prior to ig 
Inition. 

11. In an explosive engine, the combina 
tion of a crank case forming a pump cham 
ber, an attached cylinder forming an ex 
plosion chamber at its outer end and hav 
ing therein a Working piston which is com 
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mon to both chambers and connected to the 
engine crank within the crank case, means 
for introducing the full charge of explosive 
gas from the pump chamber into the ex 
plosion chamber, means for introducing a 
charge of air into the explosion chamber in 
addition to the explosive charge, and regul 
lating means for effecting the return of a 
portion of the admitted explosive charge in 
the explosion chamber to the pump chamber 
prior to ignition of the remaining charge 
left in the explosion chamber. 

12. In a two stroke cycle explosive com 
bustion engine, the combination of a cyl 
indel' and piston therein, means to supply 
said cylinder with an entire fresh charge 
during the exhaust part of the cycle, said 
means comprising two pumps, both of which 
deliver their charge into said cylinder dur 
ing said exhaust, and means for returning 
a portion of the charge in the cylinder back 
into one of Said pumps. 

HOWARD H. WIXON. 
Witnesses: 

HENRY WEHLAN, 
LEWIS S. EATON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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