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EXPLOSIVE ENGINE
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To all whom it may concern:

Beit known that I, AUGUST KRASTIN, a ¢iti-
zen of the United. States of America, and a
resident of Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented certain
new and useful Improvements in Explosive-
Engines, of which the following is a specifi-
eation.

My invention relates to. improvements in
explosive-engines; and the object of my im-
provement is o provide-suitable means which
facilitate the starting of such engines. I pre-
fer to attain this object in and with a com-
pression-releasing device which is construect-
ed and arranged substantially as shown in
the accompanying drawings, in which—

Figure 1 is a central sectional view of an
explosive-engine equipped with the improve-
ments as above referred to.  Fig. 2 is an
end view of a pair of explosive-engines and
a compression - releasing device for both of
said engines. I'ig.3is anenlarged central sec-
tional view of said releasing device; and Figs.
4 and 5 are detail views of said device, refer-
ence to which will be made hereinafter.

Like letters of reference denote like parts
in the drawings and specification.

In the 1llusbrdtlon Fig. 1 there is shown a
cylinder A, with crank casing B at. the in-
ner Lermma,l and an inlet and outlet valve
arranged at the outer terminal, this being a
type which is-usually adapted for vehicle-
motors and which is generally applied in
pairs, as shown in Fig. 2.- It is presupposed
that these motors operate under what is
known as the ‘‘ four-cycle” style ‘and that in
consequence thereof the cam-shaft Cis geared
down to half the speedof the crank-shaft D.
(See Figs. 1and 2.) - The cam-shaft C is pro-
vided for the purpose of opening the exhaust-
valve E of such engines, and in this present
instance it is also equipped to open such
valves during the compression-strokes for
the purpose of facilitating the starting of
such engines, the constxucblon and ‘arrange-
ment of such equipment being the essentlal
feature of my invention.

In Fig. 3 there is shown a tubular shaft C,
which is journaled in suitable bearings a a,
(see Fig.2,) the terminal b of which beingin
geared connection with the crank-shaft D

tthﬂO‘h the intervention of the gears ¢ d and
ee, the former having a ratio of one to two
and the latter. belntr simply idler - wheels.
(See Fig. 1.) . Securely connected with said
shaft C area pairof hubs G &, and slidingly
mounted thereon is the grooved collar H.
(See Figs. 2 and 3.) Inside the shaft Cis a
spindle I, which is grooved, as at ff. Pin-
ions J J engage said grooves and the slides
K K'. Itisthus thatsaidslidescan bemoved
inradial direction from-outand into the hubs
G G" by means of the shifter L. (See Figs.
3and 5.) A pin g extends through said col-
lar; shaft, and spindle. The slot h admits
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of moving'the spindle within said shatt, while -

the latter remains: stationary as far: ‘as trans-
verse movement is concerned.

By means of the fixed cams ¢ ¢ upon the
‘hubs G G’ exhaustingis effected of the waste

gases, while by mejans of the slides, which
also serve-in the capacity of cams, compres-
sion ean be released for the purpose of facili-
tating the starting of such 'engines. The le-
ver or levers M establish operative connection
of the cams ¢ 7 and slides K K’ with valve E.

When the cylinders areconnected with one
crank-shaft, of which the cranks are set at
right angles, then the actual exhaust-cams
arelikewiseset atright angles, Whilé the aux-
iliary cams or slides are posited in opposite
directions to each of the ﬁxed cams. (See
Figs. 2 and 3.)

The shifter may be plvoted in any suitable
position convenient for reach of the operator,
and the auxiliary cams can be moved more
or less from out of the face of the hubs sim-
ply by tilting the lever from right to left, as
the case may be. Furthermore, since the
slides move in radial direction there is at no
time any resistance encountered in raising
said slides from out of the hubs, for the rea-
son that the exhaust-valve terminal or roller
remains constantly in alinement:-with said
cams. According to the amount of projec-
tion the dlscharge valve may be kept open,
so that there may be no compression or only
a partial compression. Such conditions are

necessary in order to facilitate the starting
of these engines, especially motors applied to
vehicles.

From the foregoing it can 1ead11y be under-
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stood that this compression-releasing device
affords equal advantage in connection with
single-cylinder motors as well as with double-
cylinder-motors.

What I claim, and desire to secure by Let-

1. In explosive-engines the compression-
releasing device comprising the combination
with a positive exhaust-cam of an auxiliary
movable cam, the said auxiliary ecam being
located diawmetrically opposite the positive
cam and operated by rack, pinion and lever
mediums arranged.in operative connection
as shown and set forth.

2. The exhaust-valve-operating device of
explosive-engines comprising a tubularshaft,
a cam-hub mounted upon said shaft, an aux-
iliary cam slidingly connected with said hub,
a pinion mounted within said hub, a rack-
spindle within said shaft, a grooved collar
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upon the outside of said shaft and a shifter
engaging said collar, all constructed and ar-
ranged substantially as and for the purpose
set forth.

3. In a pair of explosive-engines, the com-
bination therewith of a tubular shaft, cam-
hubs mounted thereon, a cam -faced rack-
slide extending throngh the periphery of said
hubs, a pinion mounted in each of said hubs,
which engage said slides, a double rack-spin-
dle in gear with said pinions, a grooved col-
lar secured to said spindle and a shifter for
said collar, all constructed and arranged sub-
stantially as and for the purpose set forth.

Signed at Cleveland, Ohio, this 31st day of

July, 1901.
AUGUST KRASTIN.
Witnesses:
BERNHARD FF. EIBLER,
J. GEO. SCHNUERER.
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