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To all whom it may concern, 
lse it known that I, RussBLL N. SMITH, 

residing at Alina, in the county of Buffalo 
and State of Wisconsin, have invented cer 
fain. Inew and useful inprovements in Re 
versing-Gear, of which the following is a 
specification. 
My invention relates to certain new and 

tisefill improvements in devices for reversing 
10 gas engines and the like, and in its generic 

nature the invention embodies an improved 
incans for reversing a four-cycle gas engine, 
operating in conjunction with the exhaust 
valve of the engine, whereby the valve may 

15 be arranged to opeh at different predeter. 
mined times to cause the engine to run either 
in one direction or the other. More specifically my improved reversing 
mechanism comprises a sleeve longitudinally 

20 movable and partly rotatable on the revers 
ing valve camshaft, upon which sleeve the 
gear that meshes with E. engine drive shaft 
gear is keyed, the sleeve having a longi 
fudinal movement through the gear so that 

25 when the sleeve is moved longitudinally in 
one direction the cam shaft will be turned 
in one direction a predetermined distance 
with relation to the gear to cause the cams 
to operate the exhaust valve at a certain 

0 time to permit the engine to run in one direc 
tion, and when the sleeve is shifted in an 
E. direction the cams will operate the 

exhaust valve at a different time to permit 
the engine to run in an EE direction. 

35 Those other novel details of construction, 
combination and arrangement of parts 
which will be hereinafter described and 
sity pointed out in the appended 

claim also constitute a part of my inven 
40 tion. Referring now to the drawings, it will 

he secn-Figure 1, is a central longitudinal 
section of a gas engine embodying my in: 
vention. IFig. 2, is a central longitudinal 

5 cross section at right g to EE 1. Fig. 
3 is a detail view of the shiftible sleeve. Fig. 4, is a diagrammatic view showing the 
position of parts when the engine is ar 
ranged to run in one direction. Fig. 5, is 

0 a similar view showing the position of parts 
when the engine is reversed. 

Referring now to the accompanying draw: 
ings, in which likeletters and ninerals of 
reference indicate like parts in all of the figures, 1 represents the engine, which may 
bit of any approved construction of the four 

When the 

cycle type, and in which 2 represents the 
crank or drive shaft which carries the gear 
2 to Inc.sh with the cam shaft gear 8 that is 
nounted on the sleeve 4 and keyed to turn 80 
there with by a key 4, as shown, the sleeve 
4 being longitudinally slidable on the cam 
shaft 3 and susceptible of a limited rotary 
movement on such shaft. The sleeve 4 has 
two slots 4 terminating in parallel ends 4, 65 
the slots, 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 3 and 
operating in the slots 4'. The sleeve 4 also 70 
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 benhoved 75 
to shift the sleeve 4. Any site. mechanism y be provided to hold the 
lever 5 in its a juted positions. 

in 3" is in the end 4 of the 
slot 4", the sleeve 4 ill not be susceptible 80 
of rotation on the shaft 3 and hence this 
position of the pin will ordinarily be suf 
icient to prevent longitudinal displacement 
of the sleeve and the locking SiN 6 
for the lever 5 may not, in practice, be 85 
necessary. 
The cam shaft 3 carries the cam 8° which 

coöperates with the arm 7 that engages the 
roller 8 of the valve rod 8 which operates 
the exhaust valve of the engine. In order 90 
to hold the gear 3' from longitudinal move 
ment with respect to the shift 8 the crank shaft 2 may be provided with a pair of disks . 
9-9 of slightly larger diameter than the 
gear 2" so as to embrace the gear 8', as shown 95 in Fig. 2 of the drawings and hence prevent 
sidewise movement of the 
sleeve 4 is shifted, In the practical application of E. linyen 
tion, when the sleeve 4 is at one limit of its 100 longitudinal movement, say, in the position 
shown in Fig. 4, the cams 8 will g the 
exhaust valve at such a time that the engine 
will rotate in one direction, it, of course, be: ing understood that the usual timer and 105 sparking devices (not shown) are provided 
to explode the mixture and these are setto explode the mixture at the propertine, de; 

inding upon the direction of rotation of E. crankshaft. Sp the engine to 110. be running forwarly, say when he pnrt 
are in the position shown in such Fig. 4, and 

gear 8 as the 
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it is desii'el ( ) 'c' ('I's the eligitle, it is lily 
accessary for the operat); to shift the lever 
5 to love (le. Sl:(ve 4 to the positio) show 
in Fig. , when the shaft 3 will be votiated 
say 'A revolution vill respect to the ge: ' " 
and he ice the can 3' wif it: ) roportiorately 
langel in its port five relation ( ) (lit. ('X. 

liaist valve so that it exhaist als will 
operate at sil: a iii) that who's ille (ining 
tle vice is pri (ily set lie () gij} will ())) 
erate in a lies' in rev ()'s(; to that show II i. 
Fig. 4. Ally intails lay be providx for 
shifting the titler ald advancing and '' . 
tarding the sail, as such pe' sc, for) lo 
part of ny reset in citiou, Shot ill the 
four-cycle engine be provided with a posi 
tively operated inct valve, the site illel 
a lisul inity life duplicated to operate lie inlet 
wave as an aware that some types of for 
cycle: engines are provided with positively 
operated inlet valve. 

Willile I have lescribed my invention as 
being particularly adapted for use in cul 
liection with four-cycle gas engines, tle 
same 'naay be used also il connection with 
other types of gas engine in whicli a posi 
tively operated valve mechanism is a part. 

From the foregoing Tescription taken in 

a linement 

929,96 

collection with the acco) paying drawings 
it is thought the complete construction, op. 
er:lliol and advantages of rily invention will 
ly: readily und.' 'stood loy those skilled in the 
- rt () which the in velation appertains. 
What I claii is: 
11) a reve'ssing gel Ji (clan is in the comli 

ta?iu) with a ("a sla?t an a crank shaft, 
; (; 1 S('I'el ( () lie ' 'aulk shaft to turn therch 
Wiil, a sleeve loggit a dially notable ()in the 
'all shaft, said sleeve having a spiral slot. 
tei' inating is portions parallel to the cam 
shaft, a Jill projecting though said slot and 
said cat sliatt to cause said sleeve and said 
sli aft to till ill unison, said sleeve having a 
ri'Joyce, a level cooperating with said groove, 
a roller carried by said ?ever to enter said 
groove to shift said sleeve longitudinally on 
said can shaft when the lever is moved, a 
gear penetrated by said sleeve and keyed 
thereto, one of said gears having side disks 
to enlbrace the other gear to maintain their 

at all times, substantially as 
shown and for the purposes described." 

RISSEL, N. SMITH. 
Witness(s: 

J. S. McCAB, 
Joy IN HARRY. 
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