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do, atl whom 1% may cONCErR . 4 opposite directions, and 4 and 5 are the
Be it known that I, Marrmin C. KrssLER, | usual connecting rods extending from thess 5

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

My invention relates to an imiprovement
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-
mum volume of

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-
Gnad and compressed first in one eylinder
and -then in the other, either for scavenging
said cylinders. or for angmenting the new
charge whereby the combined displacement
of the two pistons is not only compressed
intoone chamber, but aleo any amount or all
of this compressed air may be nsed first in
one cylinder and then in the sther, or the
gir may be divided in any proportions be-
sween the two cylinders. : ‘
TWith these objects in view my invention
consists in s two cylinder opposed engine
hgving & COMNOD crank shaft and crank
case, the crank cose coppression of the two
s

pistons being accomplished by the simulia-
neous inwar i stroke of the two pistons, thus
compressing che volume of two nisterr dis-

Incements: into & crank case common to
boih, in connection with valve mechanism
for controlling this alr fc cause itg dischargs
ar for scaveng-

ne. or tor augmenting the charge.

Ay invention forther consists in certain
novel features of construction and combina-
fions of parts which will hereinafter be de-
seribed and pointed out in the claims.

Tn the acce:npanying drawings “-Figare
1 is a longitudinally vertical section throngh
the entire engine. Fig. 2 is & plan view.
Figs. 8, 4, and 5 are views showing different
positions of the valve controlling mechanism.
ave different views of the
cams in end elevation.
“.A and A’ ave the two cylinders, Band B
1 is the double erank
extending in’

ratented Dee. 3, 1912,

cranks 2 and 8 fo the
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 B and B’. An sutomatic inlet valve
§ 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. Dy-passes
ovanlk case alongside the cylinders A end A7
respectively to valve cases 11 and
the passage of air threugh these»by-passes
8 and 10 is conirclled by valves 13 and 14
respectively on its way o the ports 15 and
1€ through which the air discharges into the
cylinders A and A7 just above the outer
ends of the pistens
olear as they veach the end of their instrokes.
These vaives 18 and 14 are normaily held
17 and 18 by sorings 18 and

pistons B and B’, re-

op their seals
20 and they are ;
99 which slide oug xes 93, and
94, 24. Thus the springs 19 and 20 nor-
mally tend to close the vatves 13 and 14

[931)
Litde

O

Various means might be provided for con-
trolling these valves, O the varions means
possible for controliing these valves, I have
shown ' ¢d to describe only

one
mechani

s

iA

practivs

makes two. revolu-
on of the carn shait.
pvided 'with the usual

words, the cran
Hons o8 sin
The cam &
cams 25
take and
vespectively, shown
controllad through vaive
this mechanism will not be deseribed in @o-
tail ag it is a well-knewn mechsnism for the
purpose. '

As the mesus whHit
operating and con
14 constitutes & P

- 25 ig pr
exhaust valves 80, 807, and 31, 317,
in Fig. 2, they being

havs i'i'mstmé‘ﬂed for

2 and 10 lead from the!

18, and

and which the pistons

he rods 21 and’

and 28 for opersting the usual m-

rods 32 and 83, bub:
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shaft, & & is keyed, the teeth of
which mesl ion half its'size (not
shown) on the {1, so thatthe two
shafts are go to twe, or in other
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tion, I will now describe it as one of many
possible ways of operating and controlling

these valves.
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A cam 35, shown in Tigs. 8, 4, 5, and 7,
is keyed by means of the spline 36 to slide
on’ the shaft 25 while turning with it.
Thus the cam 85 is normally held in posi-
tion shown in Fig. 8 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 ruds 21 and 22.- This is
the position when the engine is operating
under the nermal or ordinary conditions,

- that is to say, for scavenging the cylinders
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successively or alternately upon the com-
pletion of the instroke following the ex-
plosion of a charge. Following the engine
through the four cycles, we will assume that
the pistons are ut their outer stroke or in
the opposite position from that shown, the
charge in the cylinder A is exploded, and
the pistons move inward to the position
shown in Iig. 1, compressing a full ¢com-
plement of air in the crank case. Mean-
while cam 35 has turned into the position
shown in Fig. 8, opening valve 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 31 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
has drawn in a new’supply of charge during
its inward stroke correspotiding to the in-
ward stroke of piston B.resulting froar the
explosion, now compresses ils charge pre-
paratory to an explodton. Upon veatning
the limit of the outward strole, correspond-
ing to the outward stroke of piston I3 in
clearing its cylinder, the e¥plosion takes

luce in cylinder A/, forcing both pistons
P . ) cing. boliy

mward, compressing a new supply of air in
the cranlk 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 tc a position the reverse
of that shown in Fig. 8. The foregoing
completes the cycles of both pistons and de-
scribes the effset under normal conditions
and has nothing to de with the manual con-

- trol 0f the valves 18 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-

Meanwhile piston B’ which |

1,046,30%

tirely under the control of the operator and

is accomplished by sliding the rod 38 which
is connected with the cam 33 against the

action of spring 87. If it is desired to open

each of the valves 13 and 14 twice during
a complete cycle of the engine, the cam 385
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 cam shaft 25, or in other words, théde
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

so the operation continues with first one

cylinder and then the other. By pushing
rod 38 and cam 385 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
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scavenging 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--

nmum of power is attained.

It is evident that more or less slight‘

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 hetrein set forth, but:— : :
Having fully described my invention
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what I claim as new and desire to secure by .-

Letters Patent is:— .

1. In an engine in which two pistons op-
erate to compress air in a common-ecrank-
case, the combination of cylinders, pistons,
crank-case, means of communication between

_eranlk-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
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erank-case, the combination of ecylinders, ~

pistons, crank-case, and means of communi-
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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 cvlinders.

3. In a four-cyeiv engine, the combination
of a cravk-caze, evlinders connected there-
with, pistons in the cylinders arranged to
compress air in the crank-case simultane-
ously on their inward strekes, means of
communication between the crank-case and
evlinders, and means for normally discharg-
ing the full charge of uir from the crank-
case alternately into each eylinder for seav-
enging said cylinders.

£ In a four-cyele engine, the combina-
tion with two cylinders and pistons, a com-
mon crank ease, and means for admitting
air to the latter, the cylinders having by-
passes leading from the crank case there-
inte, of valves fur said by -passes which
normally open and then close, and adjust-
able means for positively opening and clos-
ing said valves alternately or simultane-
onsly, either for scavenging, scavenging and
augmenting, or for angmenting 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 norimally

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, 2 common
crank case, and means for admitting air to
the latter, the cylinders having by-passes
the crank case thereinto, of

yalves for said by-passes which normally

45

or for augmenting only, said
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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,
means com-
rising a movable cam which is normally

eld in position to cause the release of the

‘air in the crank case to alternately scavenge

the cylinders. ) )
7. Tn an explosive engine, the combination

of two opposed cylinders, pistons therein,

 means of communication, and a

.able tapering cam the opposite edges of
said

@

a common 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 ease, means of communication - be-
tween the crank case aud 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 sir in the
erank-case into each cylinder for scaveng-
ing. ’

S In an cxplosive engine of the four-
evele type. the combination of two opposed
evlinders, pistons therein, a common crank
case, a crank shaft rotatable therein, con-
neeting rods extending from the cranks to
the pistons, means of communication be-
fween the erank case and the two cyiinders,
valves therein. and means for controlling
said valves whereby the proportion of cran
case compression y
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
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.

for scavenging or aug-.
= = f=1
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10. In an engine, the combination with

pistons therein, and a
to which the cylinders
are connected, and a crank shaft in the
crank case connected with the pistons, of
means of communication between tha crank

case and cylinders, valves controlling said
double shift-

opposed cylinders,
common ¢vank case,

which incline in opposite directions,
cam common o both valves for operating
and controlling’ the valves.

In testimony whereof I affix my signature
in presence of two witnesses.

. MARTIN C. KESSLER.
Witnesses: ’ ‘

Herserr C. EmErY,
H. C. Broors, Jr.
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