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CIIARLES R. DAELLENBACH, OF ELLWOOD CITY, PENNSYLVANIA, ASSIGNOR,

3Y DIRECT AND MESNE ASSIGNMENTS, TO TIIE ELLWOOD CITY GAS
ENGINE COMPANY, O SAME PLACE.
EXPLOSIVE-ENGINE.

SPECIFICATION forming part of Letters Patent No. 632,917, dated September 12, 1899,

Application filed October 1, 1898, Serial No, 692,385,

{No model.)

To «ll whom it may concerr: '

e 1t known that I, CHARLES R. DAELLEN-
BACH, a citizen of the United States, residing
at Kilwood City, in the county of Lawrence
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Explo-
sive-Engines; and I do declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it apper Lams to make and
use the same.

My invention relates to explosive-engines,
and has for its general object to provide an
cxplosive-engine which is so constructed that
the strokes of the piston in both directions are
caused by pressure back of the same and
which 1n consequence is capable of develop-
ing great speed and power.

With the foregoing in view the invention
will be fully understood from the following de-
seription and claims when taken in conjunec-
tion with the annexed drawings,in which—

Figure 1 is a side elevation of my improved
engine with one end partly broken away.
Fig. 2 is a plan view of the same. FKig. 3 is
a section taken in the plane indicated by the
line 3 3 of Kig. 2, with parts broken away.
Fig. 4 is a horizontal section of the piston-
cylinder, taken in the plane indicated by the
linexz x of Fig. 5, Fig. 5

taken in the plane indicated by the line v y
of IFig. 4. Kigs. 6 and 7 are enlarged trans-
verse sectlons taken in the planes indicated
by the lines z

plane indicated by the line w v of Fig. 6.

In the said drawings similar letters desig-
nate corresponding parts in all of the Several
views, referring to which—

A deswn&tes the bed of my 1mp1m ed en-
oine.

B B
nected to and rise from the bed. C desig-
nates a drive-shaft which is journaled in said
standards and is provided, in addition to the
usual balance-wheel g and erank-wheel b, with
two eccentrics ¢ for a purpose plesent]y de-
seribed.

D designatesa cross—head whichis arranged
and adapted to reciprocate between guides d,

1,2, and 4.

18 a vertical section |

z and v v, respectively, of Fig. |
45 and Ifig. 8 is a detail section taken in the |
' The exhaust-ports 7 are arranged at about
- the points shown in communication with the
- explosion-chambers and are preferably con-
‘nected, as shown, to the T-head 2 of a pipe
-, which may lead to any desired point of dis-
jchalwe

designate standards which are con- |
piston Fis of tubular form and suitable di-
~ameter tosnugly fit the explosion-chambers £,
“and it is provided at its middle with the cen-
~tral imperforate diaphragm v, to which the

“through a stu

the forward

with the standard B, as better shown in Figs.

central space j between said compression-

~chambers, annularexplosion-chambers &,sur-
- rounding the compression-chambers, water-
jackets/, surrounding the explosive-chambers
‘and. having suitable inlets and outlets, (not

shown, ) and annular water-spaces m, mtel-

Thecylinder Eis als0 pro-

sceribed, and said cylinder is further provided
with inlet-passages ¢ for the explosive or ex-

| plosive mixture and exhaust ports or passages
-7 for the products of combustion, as better

shown in Figs. 4 and 5. The passages ¢ com-
municate at their inner ends with the com-
pression-chambers 2, and at their outer ends

- they are connected to a valve-casing ¢, which
- in turn is connected at its middle to an ex-

plosive-supply pipe w and has inwardly-open-
ing valves v adjacent to its ends, as shown.

F designates the piston of theengine. This

piston-rod z is eonueeted said rod extending
fing-box ¢’ in the cylinder- head

f and bemn' connected at its forward end to
 the eross—heﬂd D, ag shown.

| This eylinder E in the preferred
~embodiment of the invention comprises the
said forward head £, the rear head ¢, and the
- body 7, interposed between and connected to
the heads f g, and it is provided with com-
pression-chambers ¢ at its opposite euds, a

The said piston

formed in the standard B, and is connected
~with the crank-wheel b by a pitman e, and E
~designates the piston-cylinder,
~end f of which is preferably formed integral

535
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- posed between the compression- chambel.s and
~explosive-chambers and communicating with
thewater-jackets.
vided (see Fig. 5) with a longitudinal passage
n, which communicates at 1bs ends with the
i explosion-ehambers fc and has ports p adja-
~Jjent to sald ends for a purpose presently de-
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I' is further provided with ports 0’ ¢', which

are disposed at opposite sides of the head ¥
for a purpose presently described.

The pipe u, before described, may be con-
nected with any suitable source of explosive
supply. Iprefer,however, toconnectitto the
carbureter I, which forms part of my inven-
tion and is illusirated in detail in Figs. 6 and
8. This carbureter comprises a casing ¢, to
which the pipewisconnected, a vertically-dis-
posed pipe f’, which 1s designed to be con-
nected with a source of hydrocarbon-supply
and is provided with a valve-seat ¢g', a valve
i/, which is arranged in the pipe /' above the

seat ¢ and is provided with the depending
stem 7/, the vertically-movable valve 5', which

is disposed below said stem 2" and above a
shoulder 72?in the casing and has the stem £/,
extending through the casing and equipped
with the stop ¢ at its lower end, and the,collar
', which is mounted on the lower end of the
casing and is provided with a handle w' and
with one or more apertures n', designed to be
registered with similar apertures n° in the
casing-wall after the manner illustrated in
Fig. 8. In virtue of this construction of car-
bureter it will be observed that when the
engine is in operation the suction created by
each stroke of the piston F will raise the valve

30 7 and through the medium of the same will

35

40
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also raise the valve h', with the result that
both air and hydrocalbon will be admitted
into the carbureter, where they will be thor-
oughly commingled prior to being drawninto
the explosive-chambers of the engine. 1t will
also be observed that through the medium of
the collar ! the admission of air may be read-
ily regulated and the speed of the engine
thereby governed, 1t being simply necessary
when the engine 1s to be run at full speed to
adjust the said collar{ so as to make its ap-
ertures 7' coincide with the apertures n? of
the carbureter-casing and when the speed of
the engine is to be reduced to adjust the col-
lar I’ so as to close the apertures 7n° of the cas-
ing a greater or less extent. Krom this it fol-
lows that when the apertures n* are entirely

closed and the air necessary to support com- |

bustion is shut off the engine will stop.

The sparking mecha,nism of the engine is
better illustratedin Figs. 2, 3, and 7, and com-
prises, in addition to the eeeen_tucs ¢ before

~described, the stationary contact-pieces p’,

which are each electrically connected with

one pole of a suitable electrogenerator (not |

illustrated) and are extended through but in-

“sulated from the wall of the cylmdel and have

60

resilient inner terminals within the combus-
tion-chambers L, and the movable or rocking
contact-pieces ¢', which are electrically con-
nected with the opposite pole of the electro-
ogenerator-and are journaled in but insulated
from the walls of the eyiinders and have fin-
gers?’ at their inner ends and within the com-
bustion-chambers designed and adapted to
impinge against the resilient portions of the
stationary contact- pieces p'.

The rocking |

eont&etwnieces ¢ are connected with springs

S which serve to normally hold the ﬁnﬂ’ers
d,WEL}T from the stationary contact-pices p’,

fmd said pieces ¢ are also provided with pro-
jections ¢'. (Better shown in Fig. 2.) These

projections?’ are designed for the enn‘afrement -
WhICh extend loosely thmunh-

of the rods
sxvivel-l)ezl,t'inga v' and terminate at their rear
ends in straps ',
on the shaft C, as shown. 7The sald eccen-
triecs ¢ are oppositely disposed, and conse-
quenbly it will be observed that with the en-

gine in operation one rod ¥ will be moved

70

75
receiving the eccentries ¢

30

forwardly while the other is moved rear-

wardly.

When the rods move forwardly,

they will press against the pr ogeetlons {',and '

thereby rock the contact- pieces ¢', so as to
carry the ﬁnﬂ‘ers r against the stationary COn -

tact-pieces p', and will then ride over the sald
contact-pieces ¢ and permit the fingers 7' to
qmcklv jump away from the cont%ct-pleees
P ‘and form the sparks. Theeccentrics c be-
ing oppositely disposed, as stated, it follows
that sparks will be formed in the explosmn—
chambers alternately.

The movements of the parts compmbed in
my improved engme are so timed that with
the apertures n' of collar !’ arranged coinei-
dent with the apertures n° of the carbureter-
casing the operation is as follows: On the
stroke of the piston F toward the right a
charge of explosive mixture isdrawn throu oh
the carbureter I, valve-casing{, and the left-
hand passageq mto the left-hand compression-
chamber?of the piston-cylinder.
ceeding stroke of said piston toward the left
a eharwe of explosive mixture is drawn
13]11011‘3"11 the carbureter and right-hand pas-

90" |
93

100

On the suc- . )

mg |

sage ¢ /into the right-hand compression-cham-

bel 1, while at the same time the charge pre-
Viously drawn into the left-hand chamber 2
is compressed. Whenthepistonin its move-

ment toward the left reaches a position
which brings its port b’ into register with the’

port p to the left, the right-hand end of the
passage n will be open to the right-hand ex-
plosion-chamber /&, and in consequence the
compressed charge of explosive in the left-
hand compression-chamber ¢ will pass there-
from through port b', port p, and passage n
into said right-hand explosion-chamber. On
the succeeding stroke of the piston toward
the right the charge of explosive mixture
in the 11ﬂ"h13 hand e;aploslon chamber will be
again eompxessed until the cylinder reaches

the end of said strolke, when a spark will be

formed 1n said 1‘ight-hand explosion-cham-
ber, and the resulting explosion drives the
piston toward the left. During the move-

ment stated of the piston toward the right

the charge of explosive in the right-hand
compression - chamber 2 will be compressed
until the port ¢’ of the piston registers with
the right-hand port p, when the compressed
explosive will pass through the port ¢', the
right-hand port p, and the passage n into
the left-hand explosion-chamber. = On the.
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sitceceeding stroke of the piston to the left |

this charge of explosive in the left-hand ex-
plosion-chamber & will be compressed until
the piston reaches the end of said stroke,
when a spark will be ereated in said explosion-
chamber and an explosion result which will
drive the piston again toward the right.
YWhen the piston is moved, as stated, by an
cxplosion in one of the explosion-chambers %,
the exhaust-port 7 of such chamber will be
uncovered when the end of such movement
is reached, so as to permit the escape of the
produets of combustion. At the same time
the end of the passage nn contiguous to said
explosion-chamber will be uncovered, so as
to permit of the entry into said explosion-
chamber of the compressed charge of explo-
sive from the compression- ehamber at the op-
posite end of the eylinder,as before deseribed.
Such charge of explosive will guickly clear
the explosion-chamber of the products of
combustion, as will be readily appreciated.

Itfollowsfrom theforegoingthatthestrokes
of the piston in both directions are caused by
pressure back of the same and that conse-
(uently the engine is rendered exceedingly
powerful and capable of developing high
speed. |

It will be observed that an explosion takes

place precedent to each stroke of the piston

and in a chamber or space separated from the
chamber or space containing the piston-rod,
which precludes leakage of fame and prod-
ucts of combustion from thecylinder. It will
further be observed that the inner central
area of the piston createsononesgidea vacuum
in order to draw a fresh charge of explosive
into one compression- elmmber 1, while at the

same time and during the same stroke said
central area on the othef side compresses the
charge of explosive which was drawn into
the other compression-chamber 2 incident to
the previous stroke of the piston; also, that
the outer tubular area of the said prston 18
acted on at one end by an explosion in one
of the chambers &, while the same area at the
opposite end simultaneously compresses a
new charge of explosive in the other cham-
ber & for a subsequent explosion.

I have specifically described the construe-
tion and relative arrangement of the parts in
Lhe present embodiment of my ivention in
order to impart a full, clear, and exact un-
(lerstanding of an engine constructed in ac-
cordance with the same. Ido not, however,
desire to be understood as confining myself
tosuch constructionand arrangemen t? as such
changesor modifications may be made in prac-
tice as fairly fall within the scope of my in-
vention.

Having thus described my invention, what
I claim is—

1. In an explosive-engine, the combination

ofapiston-cylinderhaving compression-cham-

bers at its opposite ends, explosion-chambers
surrounding said compression-chambers, ex-

haust-ports communicating with the explo-

sion-chambers, and a passage interposed be-
tween and connected at its ends with the ex-

plosion-chambers and provided with the in-

wardly-directed ports adjacent to said ends,
a tubular piston snugly fitting the explosion-
chambers and having a diaphragm, at an in-
termediate point of its length, movable be-
tween the compression-chambersandalsohav-
ing ports at opposite sides of said diaphragm
and adapted to register with the ports of said
passage, and suitable means for igniting the
explosive In the explosion - chambers, sub-
stantially as specified.

2. An engine comprising a cylinder, and a
piston having an inner central area and an
outer tubular area extended in opposite di-
rections beyond the inner central area; the
inner central area being adapted to create on
one side a vacuum for the purpose of draw-
ing a fresh charge of explosive into the cyl-
inder while at the same time and incident to
the same stroke saldinner central area on the
opposite side compresses acharge of explosive
which was drawn into the cylinder during the
previous stroke, and the outer tubular area
being adapted to be acted upon at one end by
an explosion in the cylinder while its oppo-
site end compresses a charge in the cylinder
for the subsequent explosion, substantially
as specified.

3. Anexplosive-engine comprising a tubu-
lar piston having a dmpm agm at an interme-
diate point of its length, a eylmder contain-
ing the piston and havmg compression-cham-
bers disposed at opposite sides of the dia-
phragm of the piston, and explosion-cham-
bers surrounding the compression-chambers
and receiving the tubular ends of said piston,
and means controlled by the piston for effect-
1ng communication between the compression-
chambers and the explosion-chambers, sub-
stantially as specified.

4. An explosive-engine comprising a tubu-
lar piston havingadiaphragm, a cylinder con-
taining the piston and having compression-
chambersdisposed at oppositesidesof the dia-
phragm of the piston and provided with in-
duction-ports for explosive, and explosion-
chamberssurronnding the compression-cham-
bers and receiving the tubular ends of said

piston and having exhaust-ports controlled

by said ends, and means controlled by the

piston for effecting communication between

one compression-chamber and the explosion-
chamber at the opposite side of the piston,
and communication between the other com-
pression-chamber and the explosion-chamber
at the opposite side of the piston, alternately,
substantially as specified.

5. Anexplosive-engine compmsmﬂ'aplston
a cylinder contammw the piston and hawnn‘
eompressmn-chambers disposed at oppos1te
sides of the piston, and explosion-chambers
also disposed at opposite sides of the piston,

and means controlled by the piston for effect-

ing communication between the compression-

| chamber and the explosion-chamber at the
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opposite side of the piston, and communica- | of a piston-cylinder having a compression- 25

tion between the other compression-chamber

- and the explosion-chamber at the opposite

3

1O

15

20

side of the piston, alternately, substantially

as specified. | |
- 6. Inan explosive-engine, the combination

of a piston-eylinder having a compression-
chamber and an explosion-chamber at each
end and also having exhaust-ports communi-

cating with the explosion-chambers, and a
passage interposed between and connected av

its ends with the two explosion-chambersand
provided with theinwardly-directed ports ad-
jacent to said -ends, an explosive source of
supply connected with the compression-cham-
bers, and a piston interposed between and
separatingthe two compression-chambers and

also interposed between and separating the !

two explosion-chambers and having ports for
effecting communication between the com-

- pression-chambers and the passage connected

with the explosion-chambers, substantially as |

specified.

7. In an explosive-engine, the combination |

chamber and an explosion-chamber at each

end and also having exhaust-ports communi-

cating with the explosion-chambers, an ex-

plosive source of supply connected with the

compression -chambers, and a piston inter-

posed between and separating the compres-
. sion-chambers and also interposed between

and separating the explosion-chambers the

said piston-cylinder having a passage con- -~
35
and ports leading from said passage adjacent

nected at its ends to the explosion-chambers,

to the ends thereof, and the piston having co-
acting passages for effecting communication

.. 3'5 R

between each compression-chamber and the

explosive-chamber at the opposite end of the

cylinder, substantially as specified.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

nesses. -
- CHARLES R. DAELLENBACH.
Witnesses:
JOHN F. HAINES,
- H. N. MARSHALL.
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