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the opposing members of the pistons 6-c', 
and the said internal diameter of the coup 
ling sleeve is the same as that of the internal 
diameter of the cylinder members 6-c' as 
best shown in Fig. 1, by reference to which 
it will also be observed that the coupling 
sleeve has a series of elongated slots c' which 
form the inlets for leading the working 
agent into the hollow piston C and which is 
supplied through the feed pipe D that dis 
charges through the apertured and the an 
nular channel d' on the inside of the cylinder 
A in line with the elongated slots in the 
sleeve (". Each of the piston segtions C-6 
at the head ends is provided with outlets a 
for leading the working agent into the ex 
plosive chambers an and a' at each end of the 
cylinder A and with valves c' that usually 
close the said opening c" and which are held 
closed by a suitably arranged bow spring c". 
located on the inside of the heads of the 
piston members o-c' and connected to the 
inwardly projecting stems of the valve c' as clearly shown in the drawings. At a point mid-way its length, the cylinder A at 
diametrically opposite sides, has elongated 
slots c which are of a length equal that of 
the elongated feed slots c' in the sleeve d' and 
through the slot 6 passes across rod 6' that 
couples with the rod c of a supplemental 
piston C that works within the hollow main 
piston C and which consists of the heads 10, 
in each of which is mounted one or more out 
wardly opening valves 10 that automatically 

; open in the manner hereinafter explained to lead the working agent charge alternately 
into the main piston sections c-c'. 
e - and e' designate exhausts in the cylin 

der A, that. are le: cated in such a manner to lead of the exploded charge from the oppo 
site ends of the cylinder A when the main 
piston C reaches the end of its stroke in op 
posite directions. . . . . . 

if designates a crank shaft having crank 
members f-f relatively arranged on quar 
ters, one of which, f, is coupled with the 
cross head f' that connects with the piston 
rod. of the main piston C. in the cylinder A, 
and the other f' of which couples with the 
cross head f' with which the rod of the pis 
ton C for the cylinder. A connects; and g-g-g-gi designate two pairs of eccen 
trics mounted upon the crank shaft, to one 
set of which g-g, the cross bar & operating 
through the cylinder A connects, whereas the 
cross rod for the other cylinder A' is con 
rected by pitman rods with the other set of eccentrics g'-g'. 
f-h designate slides that work in suitable 

guides h" on the outside of the cylinder A. 
and these sides h-h are connected to the 
cross rod ( to move therewith and are so 
arranged that they will maintain a closure 
of the slot o' in the main cylinder A during 

explosion chamber av', i 
that this latter operation is effected just 

working within the cylinder A, it being un 
derstood that like slide members are pro vided for the cylinder A. 
The operation of the parts, so far as de 

scribed, is explained as follows: Assunning 
the hollow piston C to be in the position 
shown in Fig. 1 and to be traveling in the 
direction indicated by the arrow. 20 on such 

aaLS LLLc L0aLSL LLLLaLLLL LSLLaaLLLLLLLa0 LLLLLLLLS aLLLLLS figure, the said piston C. during such 
ment, will be compressing a working charge 
within the explosion - chamber av" while a 
new working charge is being drawn into the 
section c' of the said hollow piston C by the 
vacuum created in the said section e opening 
the valves 10 in the head 10" of the supple 
mental piston which is at this time trav 
eling in the direction opposite to the direc 
tion of movement of the hollow piston C, it 
being understood that the said indicated 
movement of the hollow piston C is pro 
duced by the explosion having taken place in 
the comnpartment a:? at the other end of the 
cylinder A. During the stated movement of 
the hollow piston C, the supplemental piston 
C that travels within the hollow piston C is 
now being moved in the opposite direction, 
by reason of the connection it has with the 
eccentrics of the crank shaft, and a working 
charge of explosive mixture in the cylinder 
between its head and the supplemental pis 
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ton C will be now compressing, the valve 
10 in the head of the supplemental piston 
C being at this time held closed by the pres 
sure of the working agent in front of it. 
At this point it s.aould be stated, that in the 
practical arrangement of my engine, the cor 
relation of the crank shaft f and the eccen 
trieg, is such, that the main piston C will 
have ?? moved on its return stroke be fore the head g of the supplemental piston (' 
shall have reached the limit of its forward 
thrust, such arrangement of parts being pro 
vided for two reasons; first, tó effect a maxi 
mum compression of the charge between the 
two now opposing heads of the main and the 
supplemental pistons, and secondly, to cause 
the approaching head of the supplemental 
piston to positively engage the spring that 
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holds the valve ("closed and thereby move . 
the said valve (;" to an open position to per 
mit the compressed charge entering into the 

', it being understood 
after the main piston C shall have uncovered 
the exhaust e to permit the exploded charge 
to pass off to the compounding cylinder in a 
manner presently explained and returning 
to just cover the said exhaust, it being undel'- 
stood further that when the piston C begins 
on its return movement the opposing head of 
the supplemental piston C is still traveling 
toward the adjacent head of the piston C 
and by reason of the relative speeds of the 
two opposing heads referred to, the head of all movements of the rod d" and the pistone the supplemental piston will now engage and 130 
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compress the spring that holds, the valve, e" that the piston C is returning in the direc 
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70 the vacuum. the next explosion then occurs in the said The compound cylinder P has such length chamber a, after which an explosion is ef 
and the piston p has its rod p connected fected in the same manner in the compart 
with a driving part of the engine in such ment at in the cylinder A and then in the 
manner, that the piston p will make two compartment a' in the cylinder A, it being 75 
strokes within the cylinder P during the understood that the several exhausts for the 
time that the hollow piston (' within the 'cylinders A and A' are connected with the cylinder A is making one stroke, the reason inlets b and d in the cylinder P. 
for which is best explained as follows: When To provide for actuating the piston p in 
the piston C, traveling in the direction be the compounding cylinder in the manner 80 
fore stated and indicated by the arrow 20 hereinbefore stated, that is, at double the on Fig. 1, reaches that point when it begins speed of that of the pistons within the work 
to uncover the exhaust e for the compart- ing cylinders, I connect the rod p" of the 
ment, it', the exploded charge within the piston p with the crank of a supplemental . 
chamber a under the limited expansive shaft, geared with the main shaft to make 85 
force which it still contains, passes out two revolutions to one revolution of the said through the exhauste and through the inlet main shaft. 
b of the compounding cylinder P and at the By reason of the peculiar construction of 
time that the piston C in the cylinder Abe- the working charge compression pistons 
gins to uneover the exhaust e, the piston p within the cylinders A and A', to obtain the 90 
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haust and returns to almost cover the said 
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5 and p to the minimum. During the time 

to its closed position and move the said valve tion of the compartment a, the working 
from over the escape valve (;" and thus per- charge in the chamber á“ in the ????sit end mit the compressed charge to enter into the of the other working, cylinder is being 
compartment X which, at this time, holds brought into a condition for exploding and 

in the compounding cylinder will be in its greatest efficiency of the engine for all kinds 
extreme position in the direction indicated of work for which it is adapted, it is neces 
by the arrow 21 within the low pressure cyl- sary to provide for an instantaneous igni 
inder and teady to begin its movement in the tion and consumption of the working charges opposite direction, it being understood that 
the exhausted charge just referred to, by means for each explosion end of the cylin 
reason of its still expansive force, materially | ders, which will produce a flame of such in 
aids in carrying the said piston p in the op-tensity when the charge has been finally 
posite direction indicated by the dotted ar- compressed within the explosion chamber to 
row 21", it being also understood that at this its limit, that it will consume substantially time the valve i that controls the port to 
the vacuum creating means is closed by the 
pressure of the mixture back of the piston 

every combustible item contained in the 
working agent consisting of any inflammable 

head p. - substance capable of being fed into the ex in the practical application of my inven- plosion chambers with the air. 
tion, the hollow cylinder C and the piston p In the drawings, I have illustrated the 
are so timed, with respect to their reciproca general arrangement of my improved en 
tory movements, that the piston p will travel gine and located the coacting parts in such 
the full length of its stroke during the time manner that their structure and coöperative 

- that the hollow piston C in the cylinder A relation can be readily seen, but I desire it 
begins to uncover the exhauste for the understood that in the practical application 
chamber a', passes back beyond the said ex- of my invention the working cylinders and 

the compounding cylinder may be arranged exhaust; such correlative positions of the to suit the particular work for which the en 
list on C and the piston p being provided to gine is to be used and the mechanical de 
permit of creating a vacuum within the vices for actuating the several valves may 
chamber a prior to the operation of open- be modified or varied as conditions may 
ing the valve c' that controls the working make necessary without departing from the agent feed ports c of the chamber ar', and scope of the invention. 
such result is obtained by reason of suitable Having thus described my invention, what devices connecting with the movable part I claim is: 
of the engine which operate to open the 1. An explosive engine, comprising a work 
valve i of the vacuum producing means the ling cylinder, a hollow piston having outlets 
instant that the piston p reaches the limit of in the opposite ends thereof, automatically 
its stroke in the direction indicated by the actuated valves for normally closing said 
arrow 21, thus creating, as it were, a vacuum outlets, a supplemental piston movable 

! 

back of the piston Caswell as back of the within the hollow piston, a working agent 
piston p, thereby reducing the resistance to feed in communication therewith, fhe said the returning movements of the pistons C 

vided with automatically opened and closed 

and for such purpose provide an igniting 95. 
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charge, thus making it possible to use a 
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supplemental piston having end heads pro 
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valved a 'tures for the feed of the working, agent to the explosion ends of the cylinder 
and means for drawing off the burned chargé 
back of the hollow piston, substantially as set forth. 

2. In an explosive engine, the combination 
with a working cylinder having friel feed 
inlet, of a hollow piston in said cylinder 
having longitudinally extended inlet ports 
in communication with the said feed inlet, a supplemental piston slidably mounted within 
the lhollow piston and having two heads lo 
cated one beyond each end of the feed slots 
in the hollow piston, said heads having dis 
charge outlets, valves for closing such out 
lets that automatically open by suction be 
tween the said heads and the hollow piston 
heads, each of the heads of the hollow piston 
having a valve discharge which automatic 
ally open when the working charge is com 
pressed in the hollow piston to its maximum, the working cylinder having an exhaust in 
each end, means for drawing off such ex 
hausts and creating a vacuum in the ends of 
the working cylinder after each exhaust, and 
means for reciprocating the main and the 
supplemental pistons in reverse directions, 
for the purposes described. 
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3. An explosive engine, comprising a pair 
v'f working cylinders, a low pressure cylin 
der having a single piston and an automatic 
ally operating valve in each end actuated at 
predetermined times, each of the working 
cylinders having a working agent inlet, a 

o * . . ? * hollow working piston having a discharge 
port in each end amd an automatically op 
erated outwardly opening valve therefor, 
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said hollow piston having elongated inlets 
centrally thereof, a double headed piston 
slidably mounted within the hollow piston, 
each of its heads having a discharge open 
ing and an automatically operating out 
wardly opening valve therefor, the exhaust 
port for each end of each of the working 
cylinders, the oppositely disposed exhausts 
(of the working cylinders discharging into 
the low pressure cylinder at one side and the 
other diametrically opposite exhausts of the 
two working cylinders discharging into the 
low pressure cylinder at the other side 
the ceof, ("ross member's in each working eyl 
inder that connect with the rods of the sup plement:1 piston, the said cylinders having 
slots through which flhe cross members move. 
slides carried by each cross member for clos 
ing said slots, a crank shaft, means for con necting the hollow and supplemental pistons 
of the two working cylinders to the crank 
shaft so is to reciprocate the said hollow and 
supplemental pistons at reverse directions 
and at different speeds and another means 
for transmitting two movements of the low 
pressure cylinder piston to one movement of 
the piston in the working cylinder, for the purposes specified. 

4. In combination with the crank shaft, 
having two cranks set on quarters, two work 
ing cylinde's and a low pressure cylinder 
common to both working cylinders, each of 
the working cylinders having an exhaust for 70 
ach end that connect with the low pressure 
cylinder; of a means for delivering a work 
ing charge into each working cylinder, 
another inneans for compressing the samme 
therein and forcing it alternately into the 75 
opposite ends of the cylinder in a highly 
compressed state, the last stated means being 
located within the cylinders and connections 
that join the last said means with the engine 
crank shaft, and a further means for actuat- 80 iing the low pressire cylinder piston whereby 
to draw off the burned mixture from each end 
of the cylindel's and creating a vacuum 
therein prior to entering a new compressed 
charge therein, as set forth. 85 

i5. An explosive gas engine of the char 
acter described, which comprises a pair of 
working cylinders, each having a fuel feed 
port, a means for each cylinder wholly 
within the said cylinders for drawing in a 90 working charge, compressing such charge 
and forcing the compressed charges first into 
one end and then into the other end of the 
working cylinders, mechanism connected 
with the crank shaft for actuating the said 95 
charge compressing means and another 
means for drawing off the burned mixture 
and creating a vacuum in each end of the 
working cylinder at predetermined times. 

3. In an explosive engine, the working 100 
cylinder's which include means located 
wholly within the cylinders for drawing in 
Working charges, compressing the same and 
alternately forcing it into one explosion end 
of the cylindel's in a highly compressed state 105 
and then into the other end of the cylinder 
to be exploded and means for positively 
drawing off the burned residuum from each 
exploded end of the cylinder and creating a 
vacuum therein prior to recharging said ex- 10 
plosive ends and mechanism actuated by the 
crank shaft for operating the charge con 
trolling and compressing means within the 
cylinder at predetermined intervals, sub 
stantially as specified. 5 

7. In an explosive engine, a working cyl 
inder, a hollow piston therein, said cylinder having a pair of centrally separated exhaust 
ports controlled by the movement of the pis 
ton and having an outlet in each end, means 120 
for automatically closing said outlets at pre 
determined times, means for leading the 
working charge into the hollow cylinder and 
another means located- within the lhollow 
cylinder for forcing the working agent there- 125 
in alternately through the valved outlets in 
the opposite heads of the cylinder all being 
arranged substantially as shown and de 
scribed. 

S. \in explosive engine comprising a work- 130 
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ing cylinder having a single feed inlet and and closing of the exhaust ports, said piston 
an exhaust port at each end, a piston oper 
ating in the cylinder that controls the open 
ing and closing of the exhaust frts, and 
of a means for initially compressing the 
working charge mounted within the cylin 
der before leading it in advance of the pis 
ton, and a means for drawing off the burned 
mixture back of the piston and simultane 
ously compressing the new charge in front 
of the working piston, , set forth. 

9. As an improvement in explosive en 
gines, a working cylinder having a centrally 
disposed feed inlet and a pair of exhaust 
ports one at each end of the cylinder, a 
double acting pump connected with the ex 
hausts of the working cylinder, the crank 
shaft, and the connections joined therewith 
and the Working piston and pump piston to 
move the pumping piston twice as fast as 
the working piston, a hollow piston in the 
working cylinder having valve controlled 
outlets in the ends thereof usually closed 
and a second double headed piston working 
with the hollow piston, its heads having 
valved discharges, and a feed port for the 
cylinder having a feed port that discharges 
into the hollow piston midway thereof, for 
the purposes described. 

10. In an explosive engine of the char 
acter described, the combination with the 
Jalain cylinder having a centrally disposed 
fuel inlet and an exhaust port in each end; 
of a hollow piston that controls the opening 

the crank shaft connection with the piston; nects with the hollow piston; a mechanism 

having a centrally disposed elongated feed 
inlet in communication with the feed inlet 
in the cylinder, the crank shaft that con 

mounted within the hollow piston actuated 
from the crank shaft for forcing the work 
ing clharges under pressure alternately 
through the valved outlets in the ends of the 
hollow piston and means for drawing off the 
exhaust, coupled with the crank shaft, as set 
forth. . 

11. As an improvement in gas engines, a 
working cylinder having an exhaust port in 
each end and a fuel feed inlet midway the 
exhaust ports and crank shaft; of a hollow 
double headed piston having a longitudi 
nally elongated inlet that communicates with 
the fuel feed inlet, and having outlets in 
each end closed by valves, spring held to 
their closing position, the piston rod con 
nection that joins with the crank shaft, a 
double piston working within the hollow 
cylinder, the heads being separated to strad 
dle the elongated feed opening in the hollow 
piston, a connection actuated by the crank 
shaft adapted to impart movement to the 
said double piston heads of said piston, hav 
ing outlets provided with outwardly open 
ing valves, as set forth. 

WILLIAM J. WRIGHT. 
Witnesses: 

ALIBERT E. DIETERICH, 
JoHN T. SCHROTT. 
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