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To all whoin it ALY COTLCEFTL:
Be it known that I, CHARLES R. DAELLEN—

BACH,a citizen of the Umted States,residing at -
Parkgate,in the county of Lawrence and State ;
of Penﬂsvlvanm have invented new and use- |

ful Impmvem’.ents_ in Explosive-Engines, of

which the following is a specification.
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Myinvention relates to improvements in ex-

plosive-engines, and has for its general object |
to be connected with a source of gas or gaso-

- lene supply.. I also prefer te pwwde it with |

lated to develop great power in pmpmtmn to | a suitable regulating-valve Q, located at a

to provide a plural-cylinder exploswe—enﬂ ine
which is reliable in operation and is calcu-

the amount of fuel consumed.

. The invention will be fully understood from

the following desecription and claims when
taken in 901:131111%1011 with the aeeompanymw

- drawings, in which—

25

35

40

45

_cated by the broken line 2
Fig. 3, a detailed section taken in the plane

Figure 11is a vertical SthIOIl of a plural- eyl- J
| the chamber D of c¢ylinder A is controlled by

‘the piston C, as is also the fuel-supply pas-

inder engine eonsmtutmﬂ‘ one embodiment
of my invention; Fig. 2, a section taken at

right angles to I’w
-2 of said figure;

mdma,ted by the broken line 3 3 of Fig. 1, and
L ig. 4 a detailed section of a IIlOdlflC&thIl
Sl‘ﬂllla»l' letters of reference designate cor-
responding parts in I‘ws 1 to 3 of the draw-
ings. |
The 111ust1ated embcadlment of my inven-

tion comprises two eylinders A B, arranged |

side by side. The cylinder A is divided by a

piston C into chambers D and E, and the eyl-
inder B by a piston If into ehambms G and H.

The pistons are connected so as to move in

concert or synchronously, preferably through
the medium of a crank-shaft I, journaled in | |
ucts of fcembusbien of the previous explosion
-are forced from said chamber D through the
passage L into the chamber G and from thence
through the exhaust - ports 1, which are

the cylindersand alsoin a sleeve J,interposed

between the same, and pitmen K interposed

between the emﬂks of the shaft and the Pis-

tons. ~
Interposed between and canneetmﬂ the

chambers D G, which are the explosmn or
expansion chambers of the engine, 18 a pas-
sage L, theend of which adjaeem to the cham-

ber G is preferably dispoged downwardly, as

shown, in order to cause explosive mixiure to.

take a ‘downward course in said chamber as
| tons reach theend of their outwardstroke, the

it is discharged from the passage. A pas-,

sage M is also interposed between the cham-

50 ber D of the c} linder A and the eha,mbel II

-

]

1 and in the plane indi- |

| 10w as . 11111st1ated and the latter is prefer-

the said chamber D is a passage N, Fig.

designed to supply the same with fuel or. ea-_
This latter -

pl(}swe mixture under pressure.
passage may lead from any suitable source
of supply without involving a departure from
the scope of my mventmn I prefer, how-
ever, to interpose it between the chambers E
and D and provide it with a port P, designed

point 1ntermed1ate of the pmt P and the

chamber D. -
The end of the pasqa% M which communi-

cates with the chamber H of ¢ylinder B is

of cylinder B,_While-in communication ‘With' ‘

55
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controlied by the piston F, while the end of

the said passage which ecommunicates with

70

sage N. The pistons C F are preferably hol-

ablgr although not essenma;lly provided with

“a port R, desw‘ned to register with the lower

end of the passage M.
The chambers K I of the cylinders A B

75

are provided with ports S for the entry of air

and the chamber G of the latter cylmdel with
_one or more exh&ust-pmts T.

The operation of my improved engine 18 as

follows: When the pistons C F are nearing

the end of their outward stroke, communica-

tion isestablished between the passage M and
| the chambers H and D, and in consequence
air compressed 1n the chamber H passes 10

the chamber D, with the result thatthe prod-

then open From this 1% f@llowq that the en-

‘gine is able to thoroughly clear itself of the
pmduets of combustion subsequent to each
explosion, which is advantageous, since the

capacity of the engine 18 increased and a

| certainty of the explosions taking place at

the proper time is attained. When the pis-

passage M is closed to the chamber IL ‘and
communication is estabhshed between the

30
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passage N and the chambers E and D, with | branches the chambers E II will be in com-

the result that the chambers D and G are Sup-
plied with fuel or explosive mixture under
pressure.. At this time the pistons C F move
inwardly and communication between the
passage N and chamber D, communication
between the passage M and the chamber
D, and communication between the ports T
and the chamber G are closed in the order
named, and the compression rapidly increases
until the crank-pins reach the dead-center,
when the explosive mixture will be 1ﬂ‘mted

~ the pistons forced outwardly, and the 0pem-
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tion described repeated. The pistons oper-
ate on their inward strokes to draw air into
the chambers E I through the ports S, which
are preferably contlolled by non - return
valves, (not shown,) while on theéir outward
stroke said plstons operate to eompresc_-; the
air in said chambers.

When 1t 18 not desired to depend on com-
pression of the fuel toignite the same, a hot
tube, electric sparker, or other means may be
emploved for the purpose without involving
a departure from the scope of my mventmn

Incident to the operation of the engine it
will be observed that precedent to each ex-

plosion the expansion-chambers are cleared

of all spent gases or products of combustion
and then filled with a pure explosive mixture,
and subsequent to each explosion the ﬂ'ases
are expanded to a greater extent than in other
engines. The 131101‘01101:1 clearing of the ex-
pansion-chambers of spent gases or products
of combustion, as above described, is mate-

rially advantageons,because it precludes back

or premature explosions and assures the ex-
pansion-chambers containing pure explosive
mixture above atthe time the explosion takes
place, which contributes materially to the ef-
ficiency of the engine. It will also be observed
that the two pistons offer a great amount of
surface tothe expanding gases at the moment
of the explosion, with the result that a pow-

erful movement is transmitted to the erank- |

shaft at the time wheéen the pressure is maxi-
mum and the value of the expansion the

-greatest.

While I prefer to sweep the products of
combustion from the chambers D G with a
blast of compressed air from the chamber H,
I desire it distinetly understood that a blast
of compressed air or other fluid from any
other source of supply may be used for the
purpose without involving a departure from
the scope of my invention.

The operation described in the foregoing is
the operation of the construction Shown in
Irigs. 1, 2, and 3 of the drawings.

When a branch passage M'is provided be-
tween the lowerend of the passage M and the

chamber I and a port R’ is provided in the.

piston C, as shown in Fig. 4, the operation
will be the same asthat desembed except that
when the ports R R’ are 1*eglsteled with the
branches at the lower end of the passage M
and also when the pistons are above said

{
|

munication with each other. In virtue of
this it will be observed that but one port S
controlled by a non-return valve is necessary
to supply both chambers E H with air, I pre-
ter, however, when the branch M’ and port R’
are employed to employ both ports S and use
some means to temporarily close the one con-
nected to the chamber E. Then in the event
of the non-return valve controlling the other
port S becoming choked or chsabled the port

S connected to the chamber E may be opened

to said chamber. I also desire it understood
that I may when desired provide a valve or
cut-off (not shown) in the branch M’ for con-
trolling communication between the passage

M and the chamber E.
Having described my invention, what I

claim, and desire tosecure by Letters Pateﬂt,

18—

1. Thecombination in an explosive-engine,
of two cylinders,and pistonsarranged therem
and connected together; one of the cyhnders
being divided by 1ts plston into an expansion-
chmnbel and a compression-chamber, and the
other cylinder having an expansion-chamber
between its head and piston, an exhaust-pas-
sage connected with the expansion-chamber
of the last-mentioned cylinder, a passage con-
necting the two expansion-chambers, a pas-
sage intermediate of the expansion-chamber
and compression-chamber of the first-men-
tioned cylinder, having a port for the admis-
sion of gas or gasolene, and a passage con-
nected with the expansion-chamber of the
first-mentiored cylinder for supplying said
chamber with fluid-pressure. -

2. Thecombination in anexplosive-engine,
of two cylinders, and pistons therein; the cyl-
inders being divided by the pistons 1nto ex-
pansion - ehmnbers and compression-cham-
bers,and the pistons being connected together
SO as 10 move 1n concert, a passage interme-
diate of the expansion-chamber and the com-
pression-chamber of one cylinder, a port for
supplying gas or gasolene to said passage, a
passage intermediate of the expansion-cham-
ber of said cylinder and the compression-
chamber of the other cylinder, an exhaust-

passage connected with the expansion-cham-
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ber of the latter cylinder, and a passage con-

necting the expansion-chambers of the two
ylmders
3. The combination in an explosive-engine,

of two cylinders, and pistons therein; the cyl-

Inders being divided by the pistons imto ex-
pansion - chambers and compression-cham-
bers, and the pistons being connected together
S0 as to move in concert, a passage interme-
diate of the expansion-chamber and the com-
pression-chamber of one cylinder, and hav-
ing 1ts ends arranged to be overrun by the
plston therein, a port for supplying gas or gas-
olene to sald passage, a passage mtermediate
of the expansion-chamber of said cylinder

and the compression-chamber of the other
cylinder, and having its ends arranged to be

I20
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| _overrun by the pistons of the two cylinders,

a passage intermediate oftheexpansion-cham-
bers of the two eylinders, and an exhaust-pas-
sage connected with the expansion-chamber
of the second- mentioned cylinder.

4, Thecombination in an explosive-engine,
of two cylinders, and pistons therein; the cyl-
inders being divided by the pistons into ex-
pansion - chambers and compression - cham-
bers, the expansion-chambers being in com-
mumcatmﬂ_,, and one ehpanswn-chamber be-

ing connected with the compression-chambers
by separate passages controlled by the pis-

tons, the said passages communicating di-
rectly with the expansion-chamber, a connec-
tion between the pistons w hereby they are
caused to move together, an exhaust-port
leading directly from one expansion- -cham-
ber, one or more air-inlet ports, and a gas or
ﬂ'asolene inlet port communicating {hrectly

with one of the passages between the compres-

sion-chambers and one expansion-chamber.
5. The combination in an explosive-engine,
of two cylinders, and pistons therein; the eyl-
inders being divided by the pistons into ex-
pansion-chambers and compression-cham-
bers, and the pistons being connected together

50 as to move synchronously or in concert, a
passageintermediate of the expansion-cham-

ber and the compression-chamber of one ¢yl-
inder, means for supplying gas or gasolene to

said passage, a passage connected with the |

expansion-chamber of said cylinder and also
connected with the compression-chambers of
both eylinders, an exhaust-passage connected
with one expansion-chamber, a passage con-

necting the expansion-chambers of the two
cylinders, and means for supplying air toone |
or both of the compression-chambers.

6. In an explosion-engine, the combination
with two eylinders, pr{}wded with a passage

.CONnNG ‘*tmﬂ' the cleal‘%nee-spaces thereof, one

of said eyhnders being provided with a fuel—-
inlet par t and the other with an exhaust-port,
pistons in said eylinders, connected to move

synchronously, and adapted to eontrol said

inlet and exhaust ports, of two auxiliary com-
pression-chambers, a connection from thecyl-
inder provided with said inlet-port, to one of
said chambers, an independent connection
from said m?lmder to the other compression-
chamber, aud means for supplying air to said
compression-chambers, subst&ntmll} as de-
scmbed

In an explosive-engine, the eombm&tlon
mth two cylinders, provided with a passage
connecting their clearance-spaces, one of sald

eylinders being provided with a fuel-inlet

port and the other with an exhaust-port, of
two auxiliary compressing-chambers, a con-
nection from one of said chambers opening

into the cylinder provided with the said inlet- ;

yort. a sebarate connection from the ofher
3

compression-chamber opening into said cyl-
inder, means for supplying air to said com-

pression-chambers and pistons in said cylin-

T

i
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adapted to control said inlet-port, the open-
ings communicating with said connections,
a,nd said exhau%t-pmt substantially as de-

seribed.,

‘8. Inan explosive-engine, the combination

with two cylinders prmuded with a passage

connecting their clearance-spaces, one cylin-

der belng promded with a fuel-inlet port, and

the Gther with an exhaust-port, a connection

from the exploswn chamber of the cylinder
provided with said inlet-port, to the other

cylinder on rear side of the piston thereof,

pistons in said cylinders connected to move

synchronously and adapted to control said
pm'ts and the said connection, of two auxil-
jary compression-chambers, G(}mmumeatmb
with the said eylinders on the rear sides of
the said pistons, a connection between the eyi-
inderprovided with the said inlet-port; and its
respective compressmn -cylinder, ::md means
for supplying air to both of said eempressmn-
chambers, substantially as described.

9. In an explosive-engine, the combination

70
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with two cylinders promded with a passage -

connecting their clearance-spaces, one cylin-
der being provmed with a fuel-inlet port and

the other with an exhaust-port, two auxiliary

compression-chambers, each communicating
with one of said cylinders on the rear side of

the piston, a connection from one of said

chambers to the explosion end of the cylinder

provided with the fuel-inlet, a connection be--

tween the two c¢ylinders, hafving‘ an opening
in the explosion end of the eylinder provided
with the fuel-inlet port, and an opening Iin

‘the rear end of the other ¢ylinder, two pistons
in said cylinders connected to move synchro-

nously and adapted to control the sald open-
ings in said cylinders and salid inlet and ex-
h&ust ports, -and means for supplying air to
said compressing-chambers, substantially as
described.

10. Inanexplosive-engine, the combination

with two cylinders prowded with a passage
connecting their clearance-spaces, one of said
cylinders bemﬂ provided with a fuel-inlet
port and the other with an exhaust-port, an
auxiliary eompression-chamber for each cyl-
inder formed on the rear side of the piston
thereof, a connection between the cylinder
prowded with said inlet-port and one of said
compression-chambers, a separate connection
from said cvlinder to the other of said com-
pression-chambers, pistons in sald cylinders

connected to move synchronously and pro--

vided with ports adapted to register with
openings 1n sald cylinders forminb' part of
said connections, said pistons being adapted

to control by their movements said ports and

connections, substantially as described.

11. Inan explaswe -engine,the eombmatmn.

Wlth two cylinders .prowded with a passage
connecting their clearance-spaces, one of said
cylinders bem oprovided with afuel-inlet port

and the other Wlih an exhaust-port, an auxil-

jary compression-chamber for each cylinder

ders connected to move synchrornously and | formed on the rear side of the piston thereof,
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a connection between the cylinder provided | a lead over the said auxiliary port an auxil- 20

with said inlet-port and one of said compres-
sion-chambers, a separate connection from

sald eylinder to the other of said compression-

chambers, pistons in said cylinders connected
to .move synchronously and provided with

ports adapted to register with openings in

sald cylinders forming part of said connec-
tions, said pistons being adapted to control
by their movements said ports and connec-
tions, and deflectors in said pistons adjacent
to said ports, substantially as deseribed.

12. In anexplosive-engine,the combination
with two cylinders provided with a passage
connecting the clearance-spaces thereof, one
of sald eylinders being provided with. a fuel-

~Inlet port and with an auxiliary port having

a lead over the inlet-port, the other cylinder

being provided with an exhaust-port having |

i

745,422

lary compression-chamber for each cylinder,
pistons 1n said cylinders separating the ex-
plosion-chambers thereof from their respec-
tive auxiliary compression - chambers, said
pistons being connected to move synchro-
nously, a connection between said inlet-port
and one of said compression-chambers, a con-
nection between said auxiliary port and the

23

other compression-chamber and means for

supplying air to said compression-chambers,
substantially as deseribed.

In testimony whereof I have hereunto set
my hand in presence of two subsecribing wit-
nesses.

CHARLES R. DAELLENBACH.
Witnesses: | .
T. K. TURPIN,
N. C. HraALY.
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