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To all whom it Ml CONCeri:

Be it known that I, ANDREAS RADOVANOVIC
asubject of the ]]mpel or of Austria-Hungary,
residing at Zurich, in the Republic of Switzer-
land, ha,ve mvented certain new-and useful Im-

My invention has rélation to two-cycle ex-

A characterlstlc feature of my mventmn

- lies 1n the provision in theé piston-rod of a
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limit of its effective stroke and uncover t

mixing-chamber or-receiver for the gas and
air, from which they passto the cylinder, and
in the arrangement of the exhaust-ports SO as
to be controlled by the piston. o

A further characteristic feature of my inven-
tion lies in the arrangement of the air and gas

admission ports so as to be controlled by the .
piston-rod and opened successwelv inthe order

named when the piston is about to reach the

exhaust- -ports, the object being to cause the
inflowing air to sweep out the products of
combustlon before gas 1s admitted to the mix-
ing - chamber, for purposes helemafter re-

 ferred to.
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That my 1nvent10n may be fully undersbood
I will now describe the same, reference being

> had to the accompanying drawings,1n W1110h-—~

Figure 1 isalongitudinal sectional view of
a sm—gle-actmg explosion-engine embodying
myinvention. Kig.21sasimilar view of such

an engine, showing a modification in the locﬁ,—

tion of the air- “inlet port; and Fig. 3 is
cross-section of the piston-rod on line 2 2 of

Fig.2: Fig.41s5a longitudinal sectional view:
of a double- acting explosmn motor embody-
Ing my improvements, and Fig. 5 is a cross-.

section on line 4 4 of Fig. 4.
Similar symbols of reference indicate like
pa,rts in all the figures of the drawings.
Referring to Fig‘. 1, which shows the piston

at the limit of its power-stroke, ¢ indicates

the cylinder, which has a tubular extension

~or trunk ¢ at one end and of less cross-sec-

tional area’ and provided with a gas-supply
branch ¢ near its inner end. Midway of its

length the cylinder ¢ has an external. periph-
50 era,l exhaust- channel » and 1nternal ports o, .

e

T

allel to t
let-ports £#° of the mixing-chamber is greater

nal diameter of said

nn to de

opening into said channel.

m at 1ts outer end, which chamber has periph-

eral outlet-ports %* at its inner end, a periph-
eral gas-admission port £ near its outer end,

In eylinder ¢
o0 AL ,
works a piston ¢, whose rod ¢’ has a chamber
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and an air-admission port & in its said outer

| end or head.

It will be observed that the length (par-

he axis of the cylinder ¢) of the out-
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than that of the oas- -admission port & and |

that the exhaust-ports o are of substantmllv
the same length as that of said ports 4°.

-~ The ObJBCt of the desceribed arrangement of |
ports is to admit air to the ,cylinder. ¢ behind

the piston ¢ as soon as the latter begins to

uncover the exhaust-ports o to sweep the prod-
ucts of combustion from the cylinder ¢ before

gas 1s admitted to the mixing-chamber m,

‘which admission takes place when ports £’ and
0 are fully uncovered and the piston begins.
1ts return or compression Stroke
vide an ample supply of air to the gas admit-
ted, eff
'a,nd prevent escape of gas through the ex-
‘Thaust-ports o, which latter wil

ect a mixture of the two in chamber N,

1 be covered by

the piston before any gas can reachsaid ports,
as will be readily understood

The difference between the constt'uctlon de-
scribed and that shown in Fig. 2 lies, essen-
tia.
ind

greater internal cross-sectional area than that
of sald gas-inlet branch, and in providing the
piston-rod ¢ at its ouber end with an air-inlet

1 thus pro-
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8o
ly, in providing the extension ¢ of the eyl-
er ¢ with an air-inlet branch ¢° Appr OXi-
mately opposite the gas-inlet branch ¢, but of

vort £ of a length at least equal to the inter- .

branch ¢, and conse-
quently of greater length than that of the gas-

1let port 4, for the purposesabove explained.
A further difference lies in forming on the in-
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ner face of the head or outer WEL“ of the air-

chmmber . defl

ik |

ect and dlrect .
and air, respectively, toward

ecting or directing surfaces
he 1n; f‘lowmg oas
the longitudinal
center of said chamber 7. tobe there admixed
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before they flow through the outlet-ports £°

into the cylinder c.

In Fig. 4 T have shown a double- acting en-

oine embodym@_the structural features shown 100
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2.

1n Fig. 2 by simply duplicating the piston-rod.,
the mixing-chamber, and the air and gas ad-
mission ports and branches, or, in other words,
the cylinder ¢ has a tubular extension ¢ at
each end, each provided with gasand air sup-
ply branches ¢* ¢%, respectively. The piston
g has a chambered piston-rod ¢ projecting
from either face, the mixing-chambers 72 hav-
ing outlet-ports %° at their inner end and gas
and alr admission ports 4 and %', respectively,
at their outer end. The extensions ¢ of the
cylinder care, however, much shorter, so that
one of the piston-rods can be connected di-
rectly to the cross-head », as shown on the
left of Fig. 4. |

In the construction shown in Figs. 1 and 2

the right-hand end of the cylinder ¢ is oven,

and the piston in either construction or the
piston-rod Fig. 2 is connected to the driving
element as a cross-head or crank (not shown)
in any well-known manner.

In the construction shown in Figs. 1 and 2
the piston is at the limit of its power-stroke
and about to make its return or compression
stroke, exhaust-ports ¢ being still open, but
about to be closed, air and gas being admitted
to chamber s of the piston extension ¢
through ports Zand %/, respectively. Assoon
as ports o are closed compression begins, the
alr and gas inlets being closed as soon as the
piston extension ¢’ has moved into cylinder

extension ¢’ sufficiently first to bring gas-port |

k beyond gas branch ¢* and then ports Z° of
mixing-chamber 7 into said extension, and at
or about at the completion of the stroke of the
piston ¢ ignition of the charge takes place and
said piston is driven back to the left into its
position shown in Figs. 1 and 2, and so on.
As shown in Fig. 4, the piston ¢ is at the
limit of its stroke to the right, during which
stroke alr and gas has been drawn into the
cylinder on the left of said piston. Thecharge
of explosive fluid on the right of the piston
being now exploded drives said piston to the
left, first cutting off the gasandair supply by
the movement of the left-hand piston exten-
sion ¢’ into the cylinder extension ¢, when
compression begins and continues until the
piston reaches the limit of its stroke to the
left, when the charge of explosive is ignited
to again drive the piston to the right. Before

- the piston reaches the limit of its stroke from
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right to left the exhaust-ports o are being un-

covered by said piston to exhaust the prod-
ucts of combustion. At thesame time the air-
port £ in the right-hand piston extension will
partly communicate with the air-inlet branch
¢" to admit air to the cylinder and sweep out
the products of combustion, and as the piston
1s about to complete its stroke to the left the
alr and gas ports £’ £ will be in full register

with their respective supply branches ¢ ¢* to

admit air and gas to chamber 7 and thence to
the cylinder on the right of the piston. The

65 compressed charge of explosive on the left of
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the pistonisnow ignited and the piston driven
to the right, when the described operations
are repeated, the charge on the right of the
p1ston being compressed, the products of com-
bustion on the left of the piston exhausted, and
a charge of air and gasadmitted to the cylin-
der on the left of the piston, and so on.

By admitting the air and gas first to a mix-
ing-chamber and causing it to flow through
narrow ports 4’ the two fluids are thoroughly
mixed, and this is more effectually attained
by providing the deflecting or directing sur-
facesnand ', the streams of air and gasdrawn
or flowing into the mixing-chamber /2 being
deflected or directed toward each other, and
thereby commingled.

Having thus deseribed my invention, what
I claim as new therein, and desire to secure by
Letters Patent, 1s—

1. In combination, a cylinder having mid-
way of 1ts length internal peripheral exhaust-
ports, a piston controlling said ports, a piston
extension, a mixing-chamber therein having
ports adapted to place the cylinder in com-
munication with said chamber, the latter pro-
vided with air and gas admission ports and
means to supply air and gas to said ports re-
spectively, said supply and the admission of
the mixture to the cylinder controlled by the
movements of the piston extension, for the
purpose set forth.

2. In combination, a cylinder having mid-
way of 1ts ends internal peripheral exhaust-
ports, and a tubular extension at one end hav-
Ing air and gas supply branches, a piston con-
trolling the exhaust-ports, a piston extension

[ having a mixing-chamber therein provided

with distributing-ports adapted to place the
cylinder in communication with said chamber,
the latter provided with a peripheral longitudi-
nal air-admission port and a similar gas-port
shorter than and diametrically opposite said
air-port and adapted to be brought into and
out of register with the air and gas supply
branches, respectively, by the movements of
the piston extension, for the purpose set forth.

3. Thecombination withacylinder provided
midway of its length with internal, periph-
eral, longitudinal exhaust-ports and with a
tubular extension at one end provided with
alr and gas supply branches diametrically op-
posite each other; of a piston controlling the
exhaust-ports, a piston extension provided
with a mixing-chamber having distributing-
ports of substantially the same length as the
aforesald exhaust-ports and with a longitudi-
nal air-admission port and a like shorter gas-
admission port adapted to be brought into and
out of register with the air and gas supply
branches, respectively, by the movements of
the piston extension, for the purpose set forth.

4. Thecombination withacylinder provided
with internal peripheral exhaust-ports and
with a tubular short extension at either end,
each of sald extensions provided with a lon-
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oitudinal air-supply port and diametrically op-

posite thereto with a similar but shorter gas-
admission port; of a piston controlling the ex-
haust-ports, a piston extension at either end

of said piston longer than the cylinder exten-

sions, said piston extensions provided at their
outer ends with a mixing - chamber having
ports adapted to be br 01101113 into and out of
communication with the cvlmder by the move-
ments of the piston, said mixing -chambers
having each a longitudinal air and a like gas
admission port corresponding in length to the

3

aforesaid air and gas supply ports, respec-

tively, and adapted to be moved into and out
of register with their respective supply-ports

5

by the movements of the plston for the pur-

pose set forth.

In testimony whereof Iha,ve hereunto set
my hand in presence of two subscrlbmcr W1t- _

1EeSSes.

ANDREAS" RADOVANOVIL

Wltnesses
A. LIEBERI{NEGHT,
J OHANNES FISCHER.
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