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To all whom it may concern;

Be it known that T, Russeur, N. Smirts,
yesiding nt Alima, in the county of Buffalo
and State of Wisconsin, have invented cer-
tuin new and useful Tinprovements in Re-
versing-Qear, of which the following is a
specification.

My invention relates to certain new and
useful improvements in devices for reversing
gas engines and the like, and in its generic
nature the invention embodies an improved
means for reversing a four-cycle gas engine,
operating in conjunction with the exhaust
valve of the engine whereby the valve may
be arranged to opeh at different predeter-
mined times to cause the engine to run either

. in one direction or the other.
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. tudinal movement through
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More specifically my improved reversing
mechanism comprises a sleeve longitudinally
movable and partly rotatable on the revers-
ing valve cam shaft, upon which sleeve the
gear that meshes with dle engine drive shaft
gear is_keyed, the sleeve having a longi-
the gear so that
_when_the sleeve is moved longitudinally in

one direction the cam shaft will be turned
n one direction a predetermined distance

. with relation to the gear to cause the cams
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45 oross section at right angles to Fig. 1.

to operate the exhaust valve at a certain
time to permit the engine to run in one direc-

tion, and when the sleeve is shifted in an.

opposite direction the cams will operate the
exhaust valve at a different time to permit
+he engine to run in an opposite direction.
Those other novel details of construction,
combination and- arrangement -of parts
which -will be hereinafter déscribed and
s‘)cciﬁcally pointed out in the appended
claim also constitute a part of my inven-
tion. v .
" Referring now to the drawings, it will
he seen,—Iigure 1, is a central longitudinal
séetion of a gas engine embodying my in-
véntion. Kig. 2, is a central _ongitudIi‘qal
Fig.
3, is a detail view of the shiftable sleeve.
Fig. 4, is a diagrammatic view showing the

position of parts when the engine is ar-
ranged to run in one direction. Tig. 5, is

30 4 similar view showing the position of parts

ah

when the engine is reversed.

Reforring now to the accom anying draw-
i“?’ in which like letters and numerals of
veference indicate like parts in all of the
figures; 1 represents the engine, which may
he of nny approved construction of the four-

. When the ‘
slot 4%, the sleeve 4}

cycle type, and in which 2 represents the
erank or drive shaft which carries the gear
9% {0 inesh with the cam shaft gear 8% that is
mounted on the sleeve 4 and keyed to turn
therewith by a key 4, as shown, the sleeve
4 being longitudinally slidable on the. cam
shaft 3 and susceptib‘Ye of a limited rotary
movement on such shaft. The sleeve 4 has
two slots 4* terminating in parallel ends 4®,
the slols 4* being spirally arranged so that
as the sleeve 4 is moved longitudinally it
will receive a rotary movement on the shaft
3, a pin 3® being carried by the shaft 8 and
operating in the slots 4*, The sleeve 4 also
has a clutch lever receiving groove 4¢ in
which the anti-friction rollers 5* of the fork
5» of the shifting lever 5 operate,.the shift-
ing lever 5 being fulcrumed at 5° to a fixed
part of the engine, so that it can be' moved
to shift the sleeve 4. Any suitabl,e-gaﬁe
mechanism mag be &)rovided to hold the
lever 5 in its adjusted positions.
in 8" ig in the end 4° of the
ill not be susceptible
of rotation’ on the shaft 3 and hence this
yosition of the pin will ordinarily be suf-
}icient to prevent longitudinal disg}acement
of the sleeve and the locking me anism 0
for the lever 5 may not, In practice, be
necessary. o ,
The cam shaft 3 carries the cam 8° which
cobperates with the arm T that engages the
roller 8 of the valve rod 8 which operates

the exhaust valve of the engine. In order

to hold the gear 8* from longitudinal move-

ment with respect
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to the shaft 8 the crank

shaft 2 may be provided with a pair of disks

larger diameter than the

9—9 of slightly
as shown

ear 2* 50 as to embrace the gear 8,

| in Fig. 2 of the drawings and hence prevent
sidewise movement of the gear 8%, ps the

slesve 4 is shifted, . .

In the practical application of .m{ ‘mvejn-
tion, when the sleeve 4 is at one limit of its
longitudinal movement, say, in the position
shown in Fig. 4, the cams 8° will o t
exhaust valve at such a time that the éngine
will rotate in one direction, it, of course, be-
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erjte the

ing understood that the usual timer .and lo_p

sparking devices (not shown) are provided
e the mixture at the proper time, de-

expl
rotation of

nding upon the direction o
glfe crank shaft.

be running foxwardly, say when the pnrts
are in the position shewn in such Fig. 4, and

to eﬁlode the mixture and these are set to’

lgn_ppt:li:in;g the enginé.to
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i is desired (o reverse the cugine, s only
necessury for the operator to shift the lever
5 to move e sleeve 4 (o the position showin
in [ig. 5, when the shaft 3 will be votated
say 4 revolution with respeet to the gear 3¢
aud hencee the cam 3¢ wilf e proportionately
changed in its operative relation (o the ex.
hawst. valve so that the exhanst valvg will
aperate ot such a time {hat when ihe Giming
devige is properly <ot the engine will op-

erate o a divection reverse (o (hat shown n.

Fig. 4. Any means ay be provided for
shfting the timer and advancivg and re-
tarding the spark, as such per se, form no
part of my present juvention.  Should the
four-cycle engine be provided with a posi-
tively operated inlet valve, the same meeh
anism niay be duplicated to operate the inled
valve as T am aware that some types of four-
eyele engines are provided with positively
operated inlet valve,

While I have described my invention as
being purtienlarly adapted for use in con-
nectfon with four-cycle gas engines, the
same ‘may be used also in connecltion with
other types of gas engine in whicli a posi-
{ively operated valve mechanism is a part.

Fron the foregoing deseription taken in
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connection with the accompanying drawings
il is thought the complete construction, op-
eralion and advantages of my invention will
be readily understoud by those skilled in the
wrt to which the invention appertains.

What I elaiw 1s:

I a reversing gear imechantsm the combi-
nalion with s con shaft and a crank shaft,
agearseeured (o the rennk shaft totuen there
wiily, u steeve longitadinally movable on the
e shadt) swid sleeve having a spival slot
terminating in portions parallel to the cam
shaft, a pin projecting through said slot and
sadd eaw shia €t Lo eause said sleeve and said
shiaft o turn in unison, said sleeve having a
groove, a lever codperating with saad groove,
a roller cavried by suid fover to enter said
groove to shift said sleeve longitudinally on
suid cam shaft when the lever is moved, a
gear penetrated by said sleeve and keyed
thereto, one of said gears having side disks
to embrace the other gear to maintain their
alinement at all times, substantially as
shown and for the purposes described.

RUSSELL N. SMITH.

Witnesses:

J. 8. McCase,
Joun Harny.
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