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To all whom it Ml CONCETTy: - * - Thaving two symmetrical parts 3 and 4, the 5o
Be it known that I, FRITHIOF GUSTAF ERIC- | shape of which is more clearly illustrated in
sON, asubjeet of the King of Sweden and Nor- Fig. 2. The arrangements by means of which -
way, and a resident of 6, Teatergatan, Stock- the said cam-disk operates the exhaust-valve
g holm, Sweden, have invented new and useful | may be carried out in any convenient manner
Jmprovements in Internal - Combustion En- | and consists according to the drawings of a
cines, of which the following is a specifica-- sliding piece 5, running in the sald cam-slot
tion, reference being had to the drawingsac- | 3 4 and pivotally fixed to an arm 6, which by
companying and forming a part hereot. means of a pin 7 may be pivotally connected
ro The present invention relates to improve- | to the frame of the engine. A roller 11, fixed
ments in cam-disks for operating the exhaust- | to arod 9, which inwell-known manner actu- 60
valve in four-stroke internal-combustion en- | ates the stem 12 of the exhaust - valve, 18
ogines. | - adapted torun ona curved part 10 of the said
Reversing devices for internal-combustion | arm 6 and to be lifted by an eccentrical part 3
15 engines—gas-engines, petroleum-engines, or of the same when the said arm 6 isin the one
the like—in which ‘“Otto’s” eycle is em- | ofits end positions, s0 as to open the exhaust- 65
ployed, heretofore known are generally con- valve. Thestem of the latter may, as usual,
structed in such manner that part or parts of | be provided with a spring 13, which tends to
the engine operating the exhaust-valve must | hold the exhaust-valve in closed position.
20 be adjusted in a certain manner each time | Referring to Fig. 2, the arrows shown by full
- the engine is to be reversed, and in the most lines in.the part 8 of the cam-slot show the 70
- ~ cases the said adjustment cannot be made. | way of the sliding piece 5 when the cam-disk
without stopping the engine, which, as easily | rotates in the direction of the arrow 14, while
anderstood, essentially limits the use of the | the arrows shown by dotted lines in the part
28 engines of the said kind. o 4 of the said cam-slot shows the way of the
- The object of the present invention is to pro- | said sliding piece 5 when the cam-disk ro- 75
vide a eam-disk for operating the exhaust- | tates in the opposite direction. - If either of
valve of the engine, which cam-disk will al- the said ways be traced, it will be seen that
low the engine to run in both directions with- | the sald sliding piece 5 passes the outer part
30 out adjusting any part or parts of the same. | of the way 3 or 4 one time for every two revo-
The invention consists, briefly, in providing | lutions of the cam-disk, thereby turning the So -
on a cam-disk a cam-slot having two symmet- | arm 6 into the right end position in Fig. 1, 80
rically-arranged parts, each of which 1s capa- | as to effeet the opening of the exhaust-valve.
ble of guiding suitable devices, so that the | In order to prevent the sliding piece from
35 exhaust-valve of the engine will be opened passing over from the way 3 into 4, or vice
once for every two revolutions of the crank- | versa, when the cam-disk rotates in one and 8;3
shaft of the engine. | | | the same direction, the said arm 6 may be ac-
In the accompanying drawings I have illus- | tuafed by a spring 15, as illustrated in ¥1g. 1.
trated a suitable constructional form of the { If thesliding piece 5, as shown by full lJines in
40 present invention. = | Fig. 2, runs in the part 3 of the cam-slot and
Tigure 1 shows in side elevation an inter- the direction of rotation of the cam-disk 2 be go
nal-combustion engine provided with a cam- | reversed, the sliding piece 5 will run in-the di- |
- disk constructed in accordance with my pres- | rection ot the dotted arrows in said part 8 of
ent invention. Fig. 2 shows on an enlarged | the cam-slot and. pass into the central part of
45 scale an end view of said cam-disk. the latter and thereupon into the part-4 of the
Referring tothe drawings, the cam-disk 2 is | same, from which it cannot return unless the g5
rigidly fixed to the erank-shaft 1 of the en- direction of rotation of the cam-disk 1s again
cine, the said cam-disk 2 being provided on changed. | S |
the one of its end surfaces with a cam-slot Obviously the cam-disk 2 need not be fixed
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. fernal-combustion engine, of a cam-disk pro-

e

to the crank-shaft of the engine. It is only
necessary that the cam-disk is driven at the
same speed as said shaft and may thus be ar
ranged at any suitable place in the engine

and be driven in any convenient manner.

Having now described my invention and in
what manner the same may be performed,
what I claim as new, and desire to secure by
Letters Patent, is—

The combination with a four-stroke in-

vided on the one of its side faces with a cam-
slot consisting of two symmetrically-arranged
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parts the one of which operates the exhaust-

valve at the right time when the engine runs
inthe one direction, while the other part oper-
ates the exhaust-valve at the right time when
the engine runs in the opposite direction, sub-
stantially as and for the purpose set forth.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
FRITHIOF GUSTAF ERICSON.,
Witnesses:
GERDA LINDKVIST,
JOHN DELMAR.
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