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(lo all whom is may concern. 
Be it known that I, MARTIN C. KESSLER, 

a citizen of the United States, residing at 
Denver, in the county of Deliver and State 
of Colorado, have invenied certain new and useful improvements in Explosive-Engines, 
of which the following is a specification. 

Miy invention relates to an improvement 
in explosive engines, the present invention 
being of the type known as the four cycle 
with double opposed engines. 
The primary object of the present inven 

tion is to provide means for making a maxi 
imum volume of air available by compress 
ing the double piston displacement into a 
single crank case common to both cylinders 
and utilizing the full charge of air thus con 
fined and compressed first in one cylinder 
and then in the other, either for scavenging 
said cylinders, or for augmenting the new 
charge whereby the combined displacement 
of the two pistons is not only coinpressed 
into one chamber, but also any amount or ali 
of this complessed air inlay be insed first in 
one cylinder aid then in the ther, or the 
air may be divided in any proportions be 
tween the two cylinders, 
With these objects in view inly invention 

consists in a two cylinder opposed engine 
having a common crank shaft and crank 
case, the crank case copression of the two 
pistous being accomplished by the simulia 
neous inwari stroke of the two pistons, thus 
compressing the volume of two pistory dis 
placements into a crank case common to 
belih, in connection with valve inechanism for coil trolling this air ic cause its discharge 
into one, cylinder of the other for Scaveng 
iiig, or for augmenting the charge. 
My invention further consists i, certain 

novel features of construction and collina 
tions of parts which will hereinafter be de 
scribed and pointed out in the ciaius. in the acco.npanying drawings:-Figure 
1 is a longitudinally vertical section'through 
the eihtire engine. Fig. 2 is a plan view, 
aigs. 3, 4, and 5 are views showing different 
positions of the valve controlling mechanism. 
Figs. 6, 7 and 8 are different views of the 
!-cams in end elevation. - 
...A and A are the two cylinders, 3 and B' 
are the pistons therein, 1 is the double crank shaft having cranks 2 and 3 extending in 14 constitutes a gar, 

-- opposite directions, and 4 and 5 are the 
usual connecting rods extending from these 
cranks 2 and 3 to the pistons B and B, re 
spectively. - 
C is the crank case located at the center 

of the engine and in which air is compressed 
by the simultaneous instrokes of the two 
pistons 3 and B. An automatic inlet, valve 
6 in the crank case admits a fresh supply of 
air with each outward stroke of the pistons, 
the air being sucked in by the tendency of 
the pistons to create a vacuum in the crank 
case. By-passes 8 and 10 lead from the 
caiak case alongside the cylinders A and A’ 
respectively to valve cases i and 12, and 
the passage of air through these by-passes 
8 and 3.0 is controiled by valves 13 and 14 
respectively on its way to the ports 15 and 
6 through which the air discharges into the 
cylinders A and A ist above the outer 
ends of the pistons and which tie pistons 
clear as they reach the end of their instrokes. 
These waives i3 and 4 onnaily held 
on their seafs 17 and 325 springs is and 
20 &Ract they are guided by 
22 which side through boxes 23, 23, arid 
24, 24. Thus the springs i9 and 20 nor 
mally iend to close the waives 13 and 14. 
Various hears 
ii'oling these waiv 

YY 
... . 

2ese valves, I haye 
to describe only show and viii (59 procee 

mechanisin. 
The cam shafi, 25 is of a box or casing 36, and cn one end of this 

shaft, a grea keyed, the teeth of 
which nesia Yii, aion haif its size (not 
shown) Gil the 3, is so that the two 
words, the craz. males two revolu 
tions to a singiit reveiglia; of the earn shaft. 
The camshaft 25 is girovided with the lastaai 
canns 28 and 23 for opei'ating the usual in 
take and exhaust valves 30, 30, and 8i, 31', respectively, show; in Fig. 2, they being 
controlled through valve rods 32 and 33, but 
this mechanism will not be described in ke 
tail as it is a welj-i}}own mechanism for the 
purpose. . As the means yiich f hays is strated fg 
operating and coastroiiag the valves 3 & End. 

is y Esse: & aven 
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tion, I will now describe it as one of many possible ways of operating and controlling 
these valves. 

0. 

15 

A cam 35, shown in Figs. 3, 4, 5, and , 
is keyed by means of the spline 36 to slide 
on the shaft 25 while turning with it. 
Thus the cam 35 is normally held in posi 
tion shown in Fig. 3 by means of an ex 
pansion spring 37 on the rod 38 which rod 
slides through an end of box or casing 26, 
and is connected with the cam 35. In other 
words, in its normal position one end of 
this cam is in position between the rounded 
inner ends of the rods 21 and 22. This is 
the position when the engine is operating 
under the normal or ordinary conditions, 
that is to say, for scavenging tile cylinders 
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successively or alternately upon the com 
pietion of the instroke following the ex 
plosion of a charge. Following the engine 
through the four cycles, we will assume that 
the pistons are at their outer stroke or in 
the opposite position from that shown, the 
charge in the cylinder A is exploded, and 
the pistons nove inward to the position 
shown in Fig. 1, compressing a full com 
plement of air in the crank case. Mean 
while cam 35 has turned into the position 
shown in Fig. 3, opening salve 13. The 
moment piston B opens the port 15, the full 
charge of air compressed in the crank case 
is expelled into cylinder A clearing it of 
exhaust gases, the exhaust valve 3 being 
held full open by the cam 28. The out 
ward stroke of piston B still further clears. 
the cylinder, and as it moves outward the 
valve 13 closés Meanwhile piston B' which 
has drawn in a new supply of charge during 
its inward stroke corresoliding to the in 
ward stroke of piston Bresulting front the 
explosion, now compresses its charge pre 
paratory to an explosion. Upon rea?iling 
the limit of the outward stroke, correspond 
ing to the outward stroke of piston B in 
clearing its cylinder, the explosion takes 
place in cylinder. A', forcing both pistons 
inward, compressing a new supply of air in 
the crank case, and piston B drawing in a 
new charge into the cylinder A. Meanwhile 
cam 35 has reversed itself and opened valve 
14 so that when piston B opens the port 
16, the full supply of air compressed in the 
crank case issues into cylinder A, com 
pletely scavenging it and forcing the ex 
haust out through exhaust valve 31' which 
meanwhile has opened by reason of the cam 
28 having turned to a position the 'everse 
of that shown in Fig. 3. The foregoing 
completes the cycles of both pistons and de 
scribes the effect under normal conditions 
and has nothing to do with the manual con 

... trol of the valves 13 and 14, the purpose of 

65 

which is to provide an auxiliary supply of 
air to the cylinders to increase the volume 
of combustion. This auxiliary supply, is en 

1046,393 

tirely under the control of the operator and 
is accomplished by sliding the rod 38 which 
is connected with the eam 35 against the 
action of spring 37. If it is desired to open 
each of the valves 13 and 14 twice during 
a complete cycle of the engine, the can 35 
is pushed to any intermediate position as 
for instance to that shown in Fig. 4, which 
means that both valves are operated upon 
simultaneously at each half revolution of 
the can shaft 25, or in other words, these 
valves are both opened simultaneously when 
the two pistons shall have completed every 
instroke, so that while one cylinder is being 
scavenged, the charge in the other is being 
augmented by air from the crank case, and 
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80 
so the operation continues with first one 
cylinder and then the other. By pushing 
rod 38 and cam 35 in still farther, the 
scavenging is decreased and the augment 
ing increased. When the rod and cam are 
pushed way in as shown in Fig. 5 the 

85 

Seavenging is entirely cut off, and the air is 
all used for augmenting, that is, the air sup 
ply correspondingly increases or decreases 
as the air used for scavenging decreases or 
increases. There comes a time when there 
is such a great amount of air from the crank 
case used for augmenting the charge of the 
cylinders, that the remaining quantity of 
exhaust gases after the exhaust stroke be 
comes so small in proportion to the great 
amount of air used that the losses are so 
small, that there is more to be gained by not 
scavenging at all, and utilizing the total 
crank case compression for augmenting the 
explosive charge, and that is what is done 
by the last condition described, namely that 
the cam opens the valve and the air is 
forced in as shown in Fig. 5. When the 
air is thus utilized the power of the engine 
is correspondingly increased, and its maxi 
num of power is attained. 

It is evident that more or 
changes might be resorted to in the form 
and arrangement of the several parts de 
scribed without departure from the spirit 
and scope of my invention, and hence I do 
not wish to limit myself to the exact con 
struction herein set forth, but:- - 
Having fully described my invention 
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what I claim as new and desire to secure by 
Letters atent is:- . 

1. In an engine in which two pistons op 
erate to compress air in a common crank 
case, the combination of cylinders, pistons, 
crank-case, means of communication between 
crank-case and cylinders, and means within 
the control of the operator for controlling 
and varying the passage of air from the 
crank-case to the engine cylinders. 
... 2. In an engine in which two opposed 
pistons operate to compress air in a common 

120 . 

25 

crank-case, the combination of cylinders, 
pistons, crank-case, and means of communi 30 
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cation between the crank-case and cylin 
ders, and means within the control of the 
operator for alternately or simultaneously 
controlling and varying the passage of air 
from the crank-case to the cylinders. 

3. In a four-cycle engine, the combination 
of a cratik-case, cylinders connected there 
With, pistons in the cylinders arranged to 
compress air in the crank-case simultane 
ously on their inward strokes, means of 
comininication between the crank-case and 
'ylinders, and means for normally discharg 
ing the full charge of air from the crank. 
case alternately into each cylinder for scav 
enging said cylinders. 

4. In a four-cycle engine, the combina 
tion with two cylinders and pistons, a com 
non crank case, and means for admitting 
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air to the latter, the cylinders having by 
passes leading from the crank case there 
int, of valves for said by - passes which 
normally pen and then close, and adjust 
able means for positively opening and clos 
ing said valves alternately or simultane 
ously, either for Scavenging, scavenging and 
augmenting, or for augmenting only. 

5. In a four-cycle engine, the combination 
with two cylinders and pistons, a common 
crank case, and means for admitting air to 
the latter, the cylinders having by-passes 
leading from the crank case thereinto. of 
valves for said by-passes which normally 
open and then close, and adjustable means 
for positively opening and closing said 
alves alternately or simultaneously, either 

for scavenging, scavenging and augmenting, 
or for augmenting only, said means com 
prising a movable cam. 

6. In a four-cycle engine, the combination 
with two cylinders and pistons, a common 
crank case, and means for admitting air to 
the latter, the cylinders having by-passes 
leading from the crank case thereinto, of 
valves for said by-passes which normally 
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open and then close, and adjustable means 
for positively opening and closing said 
valves alternately or simultaneously, either 
for scavenging, scavenging and augmenting, 
or for augmenting only, said means com 
rising a movable cam which is normally 
E. in position to cause the release of the 
air in the crank case to alternately scavenge 
the cylinders, w w 7. In an explosive engine, the combination 
of two opposed cylinders, pistons therein, 

3. 

a coinnon crank case having an air inlet, 
a crank shaft rotatable therein, connecting 
rods extending from the cranks to the pis 
tons whereby the pistons make their in 
strokes simultaneously to compress the dis 
placement of air of both pistons into the 
crank case, means of communication – be 
tween the crank case and the two cylinders, 
valves therein, means for opening each of 
said valves alternately, one on each revo 
lution of the crank-shaft, whereby to dis charge the full complement of air in the 
crank-case into each cylinder for scaveng 
ing. 

S. In an explosive engine of the four 
cycle type, the combination of two opposed 
cylinders, pistons therein, a common crank 
case, a calk shaft rotatable therein, con 
necting rods extending from the cranks to 
the pistons, means of communication be 
tween the crank case and the two cylinders, 
valves therein, and means for controlling 
said valves whereby the proportion of crank 
case compression for gi 
menting purposes is variable and within the 
control of the operator. 

9. In an engine, the combination with op 
posed cylinders, pistons therein, and a com 
mon crank case to which the cylinders are 
connected, and a crank shaft in the crank 

Scavenging or aug 
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case connected with the pistons, of means of 
communication between the crank case and 
cylinders, valves controlling said means of 
communication, and a shiftable tapering 
cam for operating and controlling the 
valves. 

10. In an engine, the combination with 
opposed cylinders, pistons therein, and a 
common cank case, to which the cylinders 
are connected, and a crank shaft in the 
crank case connected with the pistons, of 
means of communication between the crank 
case and cylinders, valves controlling said 
means of communication, and a doubleshift able tapering cam the opposite edges of 
which incline in opposite directions, said 
cam common to both valves for operating 
and controlling the valves. t In testimony whereof affix my signature 
in presence of two witnesses. 

MARTIN C. KESSLER. 
Witnesses: 

HERBERT C. EMERY, 
H. C. Brooks, Jr. 
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