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To all whom it may COnc,em: S

Be 1t known that T, WiLniam J. W RIGHT, |

residing at Wranklin, in the county of Ve-
. - O b,

nango and State of Pennsylvania, have in- -

5 vented a new and Improved Construction of

Kxplosive-Engine, (}F

1s a specification. o - .
This invention relates to gas engines, and

more particularly to that class known as

*“explosive engines ” and the prime object of

Iy present invention is to provide a com-

pound engine of that type stated, which, |

compared with others of substantially the
same type, will be simple and effective in
3 construction, in whieh the operating parts

~are so designed and arranged as to provide

for a great economy of fuel and for running |

~ the engine under such difficulties that in
other engines of the type referred: to would
render t

tically noiseless manner., S
Generically, my Invention comprises two
working ecylinders having an _
chamber. in each end, which, with the fuel
controlling and co '

combined that four explosions, occeur during

~each complete revolution of the shaft.

In its more subordinate features, my in-
vention embodies a compound engine having

two cylinders, each arranged with an ex.

plosion chamber at each end. a single intake
for each cylinder, a double piston for each.

cylinder codperatively combined with a sup-

~explosion end of the cylinder and a means
tor coupling the pistons of the two cyhinders
to a main drive shaft and for effecting re-

~ verse directions of movements to the main,
and supplemental FISTOIIS within their re- |
95 :

spective working cylinders, a single low pres-

sure means including a single piston coupled.
- with the two cylinders, means for effecting.

two movements of the piston during each

stroke of the main and supplemental co-act-
Ing pistons within the working cylinder and |

- A means for leading off the exploded charges

in the working cylinders after their force
- has been spent on their respective working
pistons to the opposite sides of the piston in
 the compounding eylinder and for utilizing.
force of the said ex loded |
charges upon the said piston, and a further,
- means for creating a vacuum 1n front of the

the remaining

piston at predetermined times.

“which the following |

eir operation impossible, and in
which the actuating parts operate m a prac- |

explosion

Npressing means, are so

‘then the other side of the

and an exhaust for each.

~a_coupling slegve
| threaded to engag

"~ In its more subordinate features, my in-

vention consists of certain details of con-
struction and peculiar combination of parts,
all of which will be hereinafter fully ex-
plained, pointed out in the appended claims
and 1lustrated in the accompanying draw-
Ings, in which, o o )
‘igure 1, 1s a horizontal section of my im-
roved compound engine on the line 1—1 on -
1g. 2. Fig, 2, is a cross section thereof on
the line 9—-—% on Fig. 1. Fig. 3, is a-vertical
lpn%i_tudinal section thereof on the line 3—38
on Fig. 2. Tig. 4, is a-diagrammatic hori-
zontal section of the two working cylinders
and' the pump or low compression cylinder
hereinafter specifically referred to, = o
I carrying -out my present invention, the

low pressure cylinder is preferably  formed

In.the bed frame of the machine with the two

‘working cylinders mounted thereon at equal 7
distances from the central or longitudinal -
axis. of the compounding cylinder as best
shown in Iy

g. 2. Briefly stated, the work-
ing cylinders and the low pressure cylinder -
are codperatively 50 -arranged that an ex-
losion occurs first in one end of one cylin-
er then. in the opposite end of the other
cylinder, then in "t%é other end of the first -
cylinder and then in the other enid of the
other cylinder and the exhausts from the ex-
plosion chambers are drawn off into the low
pressure cylinder alternately at one side and
| piston therein,
which cylinder 1s provided with valve mech-

anisms arranged to exhaust the charge and .

form a vacuum in front of it as another

charge on the back of the piston therein is

being utilized to assist in carrying the said.
piston forward. B ' o

Referring now to the drawings by letters 95

and- characters A and A’ designate the two

working cylinders which are of. like con-

struction and a detajled: descr;

tion of one

‘will therefore suffice for both, " he'working

cylinder A is of a siiitable lenoth - closed at
one end and provided at the ot%er end with

-an aperture Having a suitable stuffing box.q

i which plays the rod for the main working

piston C that operates in the said cylinder A.

The piston C is forme of two opposin
X 0?' 'Whicﬁ"

members c—¢’, the adjacent ends

are separated’a _pr@determir}'ed’. distance and
have internal threaded portions ¢® to receive
¢’y the ends of whieh- are

e the threaded: ends +° of ilﬂ

100
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inwardly projecting
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“and

cylinder A

through the slot ¢8

; open In the manner

ton O for the cylinder

W

[ vy )

the oppoesing members of the pistons ¢—¢’,
L the said internal diameter of the coup-
ling sleeve is the same as that of the internal
diameter of the cylinder members ¢—c’
best shown in Fig, 1. by reference to which
it will also” be observed that the coupling
sleeve has a series of elongated slots ¢* which
form the inlets for leading the working
agent mto the hollow piston C and which 1S
supplied through the feed pipe D that dis-
charges through the
nular channel ¢’ on the inside of the cyhinder
A 1 line with the elongatad slots in the
sleeve ¢®.  Each of the piston seqtions ¢-—¢’
at the head

tor leading the working agent into the ex-
plosive chambers & and 2’ at eqch ennd of the

close the said opening ¢* and which are held
closed by a suitably arranged bow spring ¢
located on the inside of ‘the heads of the
piston members ¢-—¢" and connected to the
stems of the valve ¢¢
as ciearly shown in the drawings, At a
point mid-way 1ts length, the cylinder A at

diametrically opposite sides, has elongated

. are of a length equal that of
the elongated feed slots ¢ in the sleeve ¢® and
passes a cross rod ¢° that
couples with the rod ¢ of a supplemental
piston C° that works within the hollow main
piston C and which consists of the heads 10-,
I each of which is mounted one or more out-
wardly opening valves 102 that automatically
_ hereinafter explained to
lead the working agent charge alternately
into the main piston sections ¢ ¢’ SR

e— and ¢’ designate exhausts in the

_ cylin-
der A, that.are lceated in

such a manner to

lead off the exploded charge from the oppo-

site ends of the cylinder A when the main
piston C reaches the end of its stroke N op-
posite divections, .. = e

I designates a crank snaft having crank
members f~~7" relatively arranged on- quar-

ters, one of which, #, is coupled with the:

cross head f* that connects with the
rod.of the main piston ¢ in
and the other # of which couples with the
cross head /* with which the rod of the pis-
, A" connects; and
g—0—g'—¢g’ 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 roa for the other cylinder A’ is con.
rected by pitman rods with the other sot of
eccentrics ¢'—¢g’. ' o

h—h designate slides that work in sultable
guides A’ on the ocutside of the cylinder A
and these siides A—2A are connected to the
cross rod ¢® to move therewith and are so

piston

arranged that they will maintain a closure

of the slot ¢* in the main cylinder A during

all movements of the rod ¢” and the pistong |

s

“ figure, the said

aperture ¢ and the an- |

ends 1s provided with outlets o5 -

and with valves ¢® that usually
belng

the cylinder A,
‘holds the valve ¢

938,972

working within the cylinder A, it being -
derstood that like slide membors Are Pro-
vided for the cylinder A’

‘The operation of the parts, so far as de-
scribed, 15 explained as follows: Asstining
the hollow piston € to be in the position
shown in Fig. 1 and to he traveling in the
direction indicated by the arrow. 20 on such
piston C, during snch move-
ment, will be compressing a working charge
within the explosion _ chamber 27 while a

new working charge is being drawn into the

section ¢” of the said hollow piston C by the
vacuum created in the said section ¢ 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
understood that the said indicated
movement of the hollow piston C iy pro-
duced by the explosion having taken place in
the compartment 2’ at the other e.ndp ot the
cylinder A. During the stated movement of
the hollow piston C, the supplemental piston
(% 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
charge of explosive
between ifs head

shaft, and a working
mixture in the cylinder
and the supplemental Pls-

70

79

80

Y,

ton C° will be now compressing, the valve

10 m the head of the supplemental- piston
C? being at this time held closed by the pres-
sure of the ‘working agent in front of 1.
At this peoint it s:ould be stated, that in the
practicaf arrangement of my engine, the cor-
relation of the crank shaft 7 and the cccen-
tric g, is such, that the main piston C will
have partially moved on its return stroke be-
fore the head ¢ of the supplemental piston

shall have reached the limit of 1ts. forward

thrust, such arrangement of parts being pro-
vided for two reasons; first, to effect a4 muaxi-
mum compression of the charge between {])e
two now obposing heads of the main and the
supplemental pistons, and secondly, (o cause

the approaching head of the supplemental

piston to positively engage the spring that
_ closed and thereby move
the said valve ¢¢ tg

mit the compressed

just
after the main piston C shall have tneovered
the exhaust ¢ to permit the exploded charpe
to pass off to the compounding cylinder in a
Inanner presently explained and returning
to just cover the saxd exhaust, it being under-
stood further that when the piston C beging
on its return movement the o pposing head of

the su{)plen'lental-piston (% 15 still traveling

toward the adjacent head of the piston C
and by reason of the relative spee(ﬁa of the
two opposing heads referred to, the head of
the supplemental piston will now engage and

il open position to per-
charge.entering into the.
‘explosion chamber ', it being understood
that this latter operation is effected

100
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. tompress the spring that holds the valve
~to 1ts closed position and move the said valve

0

16

20

through the exhaust ¢ and

o5
" the compounding cylinder

- strokes within the

1o uncover the exhaust ¢ for 1
ment ', the exnloded charge within the.

936,972

from over the escape valve ¢ and thus per-
mit. the compressed charge to enter into the
compartment X’ which, at this time, holds
the vacoum. - o |
The compound eylinder

manner, that the piston » will make two

time that the hollow piston (' within the
cylinder A is making one stroke, the reason
for Which is best explained as follows: When
the piston C, traveling in the direction be-

fore stated and indicated by the arrow 20

on Fig. 1, reaches that point when it begins

the compart-

chamber 2’ under the limited expansjve
force which it still  contains, passes out
| through the inlet
b of the compounding cy
time that the piston 1 the cylinder A be-
2ins {o uneover the exhaust ¢, the piston P

will be in its

~extreme position in the direction indicated

30

o
(&4

0.

M=
G

tory movements, that the

“ihat the hollow

by the arr6w 21 within the low pressure cyl-

‘inder and 7eady to begin its movement in the

opposite direction, it being understood that
the exhausted ‘charge just referred to, by
reason of its still

aids in carrying the said piston » in-the op-

posite direction indicated by the dotted ar-
rew 212, 1t being also

nnderstood that at this
time the valve ¢ that controls the port to
the vacuum creating means is closed by the
pressure of the mixture back of the piston
nead p. o S

~In the practical application of my inven-

tion, the hollow cylinder C' and the piston 2
are so timed, with respeet to their reciproca-
bhe piston p will travel
the full length of its stroke during the time
piston C in the cylinder A
begins to uncover the exhaust ¢ for the
chamber &', passes back beyond the said ex-

- haust and returns to almost cover the said

50

60

R

- chamber 2’ prior to the operation of
. ing the valve ¢

A

exhaust; such correlative
piston C and the
permit of creating a vacuum within the
opeil-
3 that controls the working
agent feed ports ¢
sueh result 15 obtained. by reason of suitable
devices connecting with the movable part
of the engine which operate to open the
valve ¢ of the vacunm Pproducing means the
instant that the

positions. of the

arrow 21, thus creating, as it were, 4 vacuum
back of the piston C ﬂswe]él as back of the
piston p, thereby reducing the resistance to
the. returning movements of the pistons C
p to the minimum. BDuring the time

_ P has such length |
and the piston » has its rod p’ connected
‘with a driving part of the engine 1n such

.Cy]indt‘I"-P dllI'i'Hg th§’

hinder > and at the

expansive force, materially

piston p being provided to

ot the chamber 2’, and

; piston » reaches the limit of
Its stroke in the direction indicated by the

f

i
i

&

¢* | that the piston  is returning in the direc-

tion of the compartment 2"y the working

- charge in the chamber #* in the op rosite end

of the ether working cylinder A7 i; being
brought into a condition for exploding and
the next explosion then occurs 1 the said
chamber 2, after which an explosion is ef-

fected in the same manner in the compart-
. ment @ 1n the eylinder

A and then in the
compartment 4 in the cylinder .\’, it being

understood that the several exhausts for the
["eylinders A and A’ are

“inlets b and i the cylinder P.

I
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gine is to be
VICes

‘make necessary without

n the
actuated valves for normally closing said

~ To provide for actuating the piston p in

the compounding cylinder in the manner
hereinbefore stated, that is, at double the
speed of that of the pistons within the work- -

ing cylinders, T connect the rod p* of the
piston p with the crank of a s plemental
shaft, geared with
two revolutions to
main shaft. S

By reason of the peculiar construction of
the working charge compression
within the cylinders |
greatest efliciency of

the main sha

tion and consumption of the working charges
and for such
ders, which will produce a flame of
tensity when the charge has been finally

| t, to make
one revolution of the sanl

| 1 - pistons
A and A’, to obtain the
the engine for all kinds |
of work for which it is adapted, it is neces-

| sary to provide for an instantaneéus 19m-

purpose 1 provide an 1gniting
eans for each explosion end of the eylin-
such in-

75

connected wiﬂl the

80

90

95

compressed within the explosion chamber to

its limit, that it will consume substantially

every combustible item contained i the
I charge, thug making it

possible to use a
working agent consisting of any inflammahle
substance capable of being fed into the ex.
plosion chambers with the a1r. |
~In the drawings, T have

general arrangement of my unproved en-

gine and located the coacting parts m such
‘manner that their structure and Ccooperative

relation can be readily seen,
understood that in the

of my invention the working cylinders and
the compounding cylinder may be arranged
to suit the particular work for whicli the en-
used and the mechanical de.
for actuating the severa] valves may
modified or varied as conditions may
departing from the

but 1 desire it

be

scope of the invention.

Having thus described my invention, what.

I claim is:

illustrated the

100 -

105

110

practical application

115

120

1. AH explosive engine, cnmprising a work-.

ing eylinder, a hollow piston having outlets
Opposite ends thereof, automatically

outlets, a supplemental

o piston® movable
within the hollow piston,

a working agent.

feed in communication therewith, the said
having end heads pro-

sulijplem;emal, piston
vided with antomatically opened and closed

125

130
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20

= ,' 038,072

valved ar ortures for the feed of the workin

back of the hollow Piston, substantially as
set-torth. = | S

2. In an explosive engine, the combination
with a working eylinder having fiel feed
inlet, of a hollow piston in said cylinder
having longitudinally extended inlet ports
In communication with the said feed inlet, a
supplemental piston shidably mounted within
the hellow piston and ha ving two heads lo-
cated one beyvond each end of the feed slots
in the hellow piston, sald heads having dis-

charge outlets, valves for closing such out-

lels that automatically open by suction be-
tween the said heads and the hollow piston
heads, each of the heads of t]e hollow piston

having a valve discharge which antomatic- |

ally open when the working charge is com-

pressed 1n the hollow piston to jts maximum,

the working eylinder having an exhaust in

cach end, means for d awing off such ex-

95

hausts and creating a vacuum i1 the ends of
the working cylinder after each exhaust, and
means for-reciprocating the main and the
sipplemental pistons in reverse directions.

- for the purposes described.

30

39

3. An explosive engine, COMPrISING a pairp
vf working eylinders, a low pressure cylin-
der having a single piston and an 2 utomatic-
ally operating valve ir each end actuated at
predetermined times, each of the. working
cylinders having a working agent inlet. a
hollow working piston having a discharge

port in each end and an automatically op- . W : ' neate
~wholly within the ¢vlinders for drawing in

- erated outwardly - opening valve therefor.

40

45

saird hoIIOW-piston-rhﬂving elongated inlets | UQes: Comy _ _
alternately forcing it mto one explosion end

centrally thereof, a double headed piston

slidably: mounted within the: hollow piston, |
cach of its heads having a discharge open- |
- to be exploded and means for positively
drawing off the burned residunm from cach
exploded end of the evlinder and cron ting a

ing and an_ automatically operating out-

wardly opening valve therefor, the exhaust |
port for éach end of each of the working

cylinders, the oppositely disposed exhausts
of the working cylinders discharging into
the low pressure eylinder at one side and the

other diametrically opposite exhausts of the

two working cylinders discharging into the
low pressure cylinder at the other side

- thereof, cross members in each working eyl-

60

i35

inder that connect with the rods of the sup-
plement:l piston, the said cylinders havinge

slots through which the cross members move, |
slides carried by each ¢ross 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 eranl

shatt so as to reciprocate thé said hollow an(

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.

O
. . YOLRINE,
agent to the explosion ends of the cyhnder

and means for dra wing off the burned chargeé

. . e -

4. In combination with the erank shafy

having two ecranks set on (quarters, two work-

me eylinders and a Jow pressure cylinder
comimmon to both working cylinders, each of
the working cylinders having an exhaust for
ach end that connect with the Jow pressure
cvlinder; of a means for delivering a worlk-
ing charge into each workmg cylinder,
another means for compressing the same
therein and forcéing it alternately into the
opposite ends of the cvlinder in a highly
compressed state, the Iast stated means being
tocated within the cvlinders and connections
that join the Tast said means with the engine
crank shafl. and a further meansg for actuat-

g the low pressure eyvlinder piston wherebyv
todraw off the burned mixture from each end

of the cvlinders and creating a vacuum
theremn prior to enterig a new compressed
charge therein. as set forth.

0. An explosive gas engine of the char-

acter deseribed, whieh comprises a pair of
workig evlinders. each having a fuel feed
port. a means for each cylinder wholly
withmn the said evlinders for drawing in a
working charge, compressing such charge
and foreing the compressed charges first into
one end and then into the other end of the
working cylinders. mechanism connected
with the crank shaft for -actnating the said
charge compressing means and another
means for drawing off the burned mixthre
and creating a vacuum in each el of the

- working cylinder at predetermined times.

6. In an explosive engine, the working
cviimders  which  include means located

working charges, compressing the same and

of the evlinders in a highly compressed state
and then into the other end of the cylinder

vacuum therein prior to recharging said ex-
plesive ends and mechanism actnated by the
crank shaft for operating the chareve: con-
trolling and compressing means within the
cvhinder at predetermined intervals, sub-

" stantially as specified.

(. In an explosive engine, g 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
for automatically closing said outlets at pre-
determined times, means for leading the
working charge into the hollow cyhnder and
another means located- withitr the hollow
cvhinder for forcing the working agent there-
in alternately through the valved outlets in
the oppostte heads of the cylinder all being

Carranged substantially as shown and de.

sceribed.

8. An explosive engine comprising a work- 130
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80

‘e eylinder having
an exhaust port at “each end, a piston oper-
ating 1n the cyhinder that controls the open-
ny and closing of the exhaust ports, and

acter described,

936,872

the crank shaft connection w ith the piston;

of a means for mitially compressing the
~workmg charge mounted within the cyhn-

der before lmdmﬂ' it in advance of the pis-
ton, and a nieans for dr awing
mixture back of the piston and sumultane-
ously compressing the rew charge in front
of the working plstcm .. set forth. |

9. As an improvement in explosive en-

gines, a working cylinder having a centrally
(hbl}(}be{] feed inlet and a pair of exhaust

ports one at each end of the cylinder, a

double d(‘tlll“’ pump connected with the ex-

hausts of the w orking 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 (yhndel having valve controlled

outlets in the ends thereof usually closed

and a second double headed piston working
with the hollow piston, its heads: hELVIIlﬂ‘
valved discharges, and a feed port for the
cvlinder having a feed port that discharges
into the hollow piston midway thereof, for

‘the purposes described. -

engine of ‘the char-
the mmbumtmn with the
main cylinder ha\ ing a centrally disposed

10. In an explosive

~fuel inlet and an exhdust port 1n each end;
of a h(}llow p]’ntt}ll that (:{mtwls the openmg

off the burned

>

a smgle feed mlet and | and closing of the exhauat ports, said plston
Thaving a centmlly cdisposed elono'ated feed

mlet in communication with the feed inlet
i the cylinder, the ecrank shaft that con-

nects with the hollow piston; a mechanism
mounted within the hollow piston actuated

| from the crank shaft for forcing the work-

ing charges under pressure alternately

40

thlouﬂh the v: alved outlets 1n the ends of the

hollow piston and means for drawing off the

exlwust, mupled W 1th the crank shaft, as set
1‘01 th | |

45

As an 11111)1‘{}\?@1116111, in aas engmes, a

wmlﬂng cylinder having an exhaust port 1n
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, spl?nn' held to

“their closing position, the .piston rod con-
“nection that joins with the crank shaft, -a

double piston working within the’ hollow

o)

M |

&
&1

cylinder, the heads bemﬂ' separated to strad-

dle the elongated feed opem n the hollow

piston, a connection a(,tu'lte(f: by the crank
sha ft :‘lddpt@d to impart movement to the

L :

sald double piston heads of said piston, hav-

ing outlets provided with outwardly open-

“ing valves, as set forth. -

_ WILLIAM J. WRIGHT
7WitlnLessts..
Avserr E. DieTERICH,
J OHN T bo}mo*m‘ :
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