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To all whom it may y concern:
Be.it known that I, FriTZ REICHLNBACH

_cwll engineer, a subJect of the King of Prus-
sia; German Emperor, residine at No. 5 Tel-

tower street, in-the ity of Berkin,in the ng—
dom of PI‘IlSo]&, German Ewpire, have in-
vented certain new and useful Improvements

" in Internal-Combustion Engines, of which the

10

following is a specification. .

In order to obtain an‘automatic wnmon of v
‘the explosive mixture, 1nternal-combustlon
engines have been constructed in- which a.

: part of the residues mayremain in the cylin-
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‘der and can be compressed in the same, so as

togetahigher temperature,by meansof which
the explosive mixture may be ignited assoon
as it-comes in contact and gets mixed with the
hot residues. There exist internal-combus-

tion engines of this kind in which either-

the already-finished mixtare o6r the mixture
proper of the fuel and the air is led into the
hot residues or in which first the air.only is
mixed with said residues, whereafter the fuel
is introduced into this mixture of residues
and air. . Internal-combustion engines of the

aforementioned kind or kinds have not meb

with snccess, because in the ease in which the
finished mixture was introduced into the hot
residues the arising flame struck back into
the supply channel or pipe conducting the
explosive mixture into the ecylinder and be-
cause in the other case, in which first only
thaair is led into the compressed hot resi-
.8, the temperature of these latter was so

mitch reduced that an automatic explosion

could-not be obtained. Both the aforemen-
tioned drawbacks may, however, be com-
pletely overcome by leading the fuel and the
air separately into the cylinder and at the
same or nearly the same time. - The explo-
sive mixture is thus formed only within the
cylinder or the compression-chamber grd the
flame produced by the explosion of the mix-

" ture in contact with the compressed hot resi-
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dues cannot strike back either into one or
into the other supply-pipe, because- neither
the fuel nor the air is capable of conducting
the lame.

One form of apparatns embodying my in-

vention is ﬂlustrated in the drawmo's, in
“which—

F}gure 1is a lonvltudmal vertical secmon,

tecl lings. " Fig. 2 is a plan view of 8o mueh
of the apparatus as is nenessary to 1llustrate
the invention.

' partly in elevatlon ‘the gear-wheels for drlv- B
ing the eam-shaft beln«y indicated by the.dot- - .
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"The piston a, which remproeates in the ¢yl- .
inder e, is shown in that position in whicha .

part of .the residues is compressed in the
rear part of the cylinder ¢, as well:as in the

compression - chamber 7.-- The first part- of
the combustion-gases has been led away
through the -exhaust-pipe ¢, whereafter the
exhaust-ouglet was closed by a valve g, ar-
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ranged to be actuated in any-suitable way—-.

as, for example, by a valve-lever G, pivoted

at g’ and havmg its forward end pxowded -

with a roller ?, arranged to be operated -in
the usual way by a cam G’ on:the eam-shaff
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G?, which cam is so adjusted and constructed’

that the exhaust-valve will becheld open dur~
ing the first part of the backward stroke of”

the piston and will be ¢losed sufficiently be-*

fore the completion of said backward stroke:

to enable the piston to compress the residues,
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and thereby develop encugh leat to cause

the ignition of the fuel and air when after-
ward admitted to the compression-chamber
J. The pipe b, supplying the fuel, and tho
pipe d, supplymo the air, also texmunte at
the compression-chamber f, the communica-
tion between each pipe b and d and the com-
pression - chamber f being controlled by a
suitable valve, these valves being indicated
at h and <, _respectively, Fig. "1 These
valves h and ¢ are arranged 130 be simulta-
neously operated by means of a cam G? fixed
on the eam-shaft G* and arranged to act on
a rollel ¢°, carried by a laver G* fulerumed
at g', said lever having one end in engage-
ment with the valve-stem of the valves. Mo
this lever is connected a rod H, which is piv-
oted to the arm %' of & rock- shaft H', jour-
naled in a jbracket H? mounted on the en-
gine- eylmder, the rock- shaft having a sec-

ond arm k% which bears against the valve-
gtem of the valve h. . By this arrangement
the valves » and 4 will be opened simulta-
noously by-the contact of the cam G? with
the roller g% this cam G® being so0 adjusted
and constructed that it will not open .the

8o’
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valves h and ¢'until the residues have been -

compressed in the c'ylin_der and the piston is



-tion of the gases, if this be desired.

=2

- ready to commience its forward stroké. More-

over, the valves 2 and ¢ will be ¢losed at a
suitable point of the forward stroke of the
piston in order to allow for an expansive ac-

When
the residues have been compressed by the

" piston a, the valves h and ¢ are opened either
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exactly at the same time, or nearly so, so
that the fuel and the air flow into the com-
pression-chamber, forming with each other

" the explosive mixture which then is ignited
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by the heat'of the compressed residues. The

-piston a is thus caused to move forward, and'

on moving backward it expels the combus-
tion-gases through the exhaust-pipe ¢, the
valve g of which is opened for a certain time.
At the proper moment_ the valve g is closed
and theremaining combustion-gasesare com-
pressed in consequence of the further motion
of the piston, when the valves h. and i are

. opened again, so that a fresh part of the fuel

and the air may again passinio the compres-

- sion-chamber and into the compressed-~hot
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-residues therein contained. The air and the
25
~_compression period, and they may be after-

fuel may be cooled, if desired, during the

ward heated by waste gases or any other suit-
able means. Further, the inner wall of the
cylinder e may be lined with heat-isolating
substances or'materials of any suitable kind,
_ Having now described my invention, what
I desire to secure by a patent of the United
States is—.. - E '

1. In an internal-combpstion engine, the
combination, with a ecylinder having a com-

_ pression-chamber and an exhaust-outlet, of

a piston movable in the eylinder, means for,
closing the exhaust-outlet before the piston
com'pletes its backward stroke, whereby a
part of the residues of combustion are com-
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pressed, and means for supplying air éhd fuel
separately and simultaneously to the com-
pression-chamber upon the completion of the

.compression of the residues of explosion.

2. In an internal-combustion engine, the
combination, with a eylinder having a com-

pression-chamber, an exhaust-outlet, an air-.

inlet, and a fuel-inlet separate from the air-
inlet, of .a piston movable in the cylinder,
valvesin the exhaust-outlet,the air-inlet.and
the fuel-inlet, means for closing the exhaust-
valve before the piston has completed its
backward stroke, whereby the residues of

.combustion are compressed, mechanism for

foreing air through the air-inlet valve upon
the completion of the backwadrd stroke of the
piston, and separaté meansforsimultaneously
foreing fuel through the fuel-inlet valve.

3. In an internal-combustion engine, the

combination, with a cylinder having a com-
pression-chamber, an exhaust-outlet, an air-
inlet and a fuel-inlet separate from the-air-
inlet, of a piston movable in said cylinder,
an exhaust-valve in the exhaust-outlet, an
air-inlet valve in the air-inlet, ‘a fuel-inlet
valve in the fuel-inlet, means for closing the
exhaust - valve before the piston  has ecom-
bleted its backward stroke, whereby the resi-
dues of combustion are compressed, means
for simultaneously opening the air and fuel
inlet valve upon the completion of the back-
ward stroke. of the piston, and independent
devices for separately supplying air and fuel
to the air and fuel inlet. -

In witness whereof I have hereunto set my
hand in presence of two witnesses, C
oo FRITZ REICHENBACII.

Witnesses: - T B
HENRY HASBER,
WoLDEMAR HAUPT.
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