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9. 

these strokes, reacting on the walls of the 
eammedi gTOQ Ves 12, imparta, continuous Tgo 
tary motion to the shaft 18 and its attach 
ments. Up in this movement of the shaft, 
and its attachments the camined grooves 
wili force the pistons to perform suci Inegä,- 
tive strokes as may be involved in the cycle 
under which the internal-combustion engine 
operates, all of which is more fully set forth in 
my copending application above referred to. 
The valves 3 and 32 have stems 43 at 

tached, these stems operating in stem-guides 
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44, projecting oppositely from the cylinders, 
and at their outer ends the valves are pro 
vided with projecting knobs 45. 

46 indicate springs which keep the valves 
yieldingly seated. 
The projecting knobs 45 are intended to be 

engaged by tappet-rollers 47, carried on stud 
bolts 48, projecting from rings 49, These 
rings are mounted loosely on the bearings 17 
and are provided, as shown best in Figs, 2 to 
5, with slots 50, in which fit pins 51, projeci 
ing from the bearings 17. This arrangement 
mounts the tappets on the bearings and al 
lows them a limited independent movemeat, 
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As the cylinders and valves rotate the knobs 
45 are successively engaged with the tappets, 
and in this manner the valves are opened. 
As soon as the valves disengage the tappets 
the valves close under the action of the 
springs 43, The limited independent mova 
ment allowed the tappets is for the purpose 
of establishing the proper relative position af 
the parts upon reversing the direction of re 
tation of the engine. 

Figs. 2 and 3 indicate the parts in the posi 
tion they will assume when, for example, the 
engine is running ahead, and upon thereversal 
of the engine the valves and their knobs 45 
will move backward, carrying tile tappets 47 
with them for a distance equal to the length 
of the slots 50 in the rings 49, whereupon the 
ends of the walls of the slot 50 reengage tie. 
pins 51, and the Yalye-tappets become si 
tionary and active. This lost motion allows 
the parts upon reversal to assume the prope: 
relative position before the renewed opera 
tion of the valves takes place. 

i52 indicates igniters which are provided to 
ignite the piston charges introduced into the 
cylinders 30. These igniters are preferably 
of the jung-spark type. One terminal of the 
second iry current is suitably ground on the 
engine, and the other terminal is led by suit 
able conductors to insulated contact-shoes 
53, supported by any desired means- for ex 
ample, those described in my copending ap 
plication above referred to on the cammed 
members 11. 
54 indici, les a commutator which is ar 

ranged to be advanced or reversed at will, so 
as to regulate the time when the spatk is 
given, all of which is fully set forth in my '0- 
pending application referred to. 

the four-cycle action. 

repeated by eaea cylinder 

shaf, 18 and the ait gehej 

Upon the rotation of tile the igniters iš 2 successively S. 
the contact-st 53, thus cerap 
circuit to the ignitei 2nd causing the Spark 
be developed at, tibege spark-gap, ail: of which 
will be understood fron the prior art. 

In the organized operation of the engine a 
mixture of fuel and air is supplied to the duct 
33 by the pipe 35, and upon starting the ro 
tation of the shaft, 18 and its attachments 
the action of the rollers 40 on the walls of the 
cam? ned grooves i2 Will cause the pistons of 
the cylinders to go through the varios move 
ments incident to the eycle under vich the 
"engine may be made to operat, whether it 
be the two or four cycie action. The struc 
ture here shown is particularly adapted to 

When , caarge is adi 
mitted into and compressed in one of the ct 
inders upon ignition, the pistor of that c. 
der will give its powar-strøke, eausing the 
rollers 40 to açet on the cara and ko refact, Oiºi 
the $h 18, impºrtg & {}ty OVe3 
the reto. 'iais aetion. yili täGF: te Ške tip 
by all the other cylinders in Succession and 

Severa tiies at 
ech revolution of Big Bngire, á?33? "Fire th8 
operation of the engins becores, ILOFItal tite 

cylinders and 
other parts. wi turi e Hiti Ruotsky. Tháº 
ceolling liquid is circulated Broad the eyin 
ders by the devices shoyyn, so 88 ÉG maint Bin 
the cylinders at the proger tenape at lure, aid 
the valves aind iggiters, Arovii3g *vit 
des periodic???y, ????? ?? 

devices, so as to bring about the 
t{x}} {} {{888 8}{888. 
In the modified for of ?ie iYention 

shown in Fig. 6 the cylinders : ????? ????tand 
ed io be air-cooled, and to faci fae ra 
diation of heat therefrom they are provided 
with racist r. 

actuating 
??????? ??{}~ 

ling projections 55. The websió 
(siowa in Fig. ) are emitted, and the 
catained ethers are joined if the bear 
ing 17 y 3 GHS of radi?ia Arnt A3 5?, which 
prefer to give the form of fan-blades, i.eyed 
o the shift i 8 are has 57, Wyhic?a, carry fil 
blades 58, and these biades, rotidiing with the 
rotating skaft 18, indtice & circulation of Hit 
around the eyli ide3'S 8.38 through the3 ya?-8" : 
Sage it closed by the outwardlyrexteriding 
walls 5. This aireooling devica svoidg the 
necessity of providing the box 23 (shovyn in 
Fig. 1) and the ducts 24 and 25, also shown 
in that view. In other respects, however, 
the construction and operation of the inven 
tion is precisely the sama 3,3 khai, first de 
scribed. 

Various changee in the foÆP, PrøPGFtiois, 
and minor details of my invention ray be 
resorted to at will yithout leps: eig from 
the spirit and scope thereof. ce cor ? 

sider myself entitled to af gt:cia Valia:ågKS 8.s 
nay liewithin the termoi my ci 
Having this described tie Tei. ; form 
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3. 

?3,483 

of inly invention, what i claim as new, and 
desire to secure by Letters Patent, is 

1. In all engine, the combination of a base, 
a stationary cammed member carried there 
by, an outwardly-projecting wall carried by 
the cammed member, a bearing, an arm con 
necting the bearing with the said wall, a 
shaft revolubly mounted in the bearing, a 
cylinder carried by and turning with the 
shaft, a piston operating in the cylinder, a 
part engaging the cammed member and con 
nected to the piston, and a fan-blade at each 
side of the cylinder, attached to said shaft aid turning there with. 

2. In an engine, the combination of a bed, 
two) stationi try u indulating circuliar cams sus 
tained thereby a) di arranged opposite to 
each other, a revoluble shaft disposed cen trally of the cams, means for mointing said 
shaft, a cylinder attached to the shaft, ex 
tension-walls arranged to turn with the shaft 
and cylinder and having guides therein, a 
piston operating in cylinder, and a part 
in connecti) with the pistoi, said part run 
ning in the guides of the extension-walls aliud engaging the Cains. 

3. in a11 engine, the coiliiliation of a base, 
a stationary uliidu lating circular, cam sus 
tained thei'eby, a bearing disposed centrally 
of said call, a shaft revolubly carried in the 
bearing, a fan-blade attached to the shaft, 
means for sustaining the bearing from the 
can, a cylinder attached to and turning with 

i 

the shaft, a piston operating in the cylinder, 
and a part having connection with the pis 
ton and engaging the cam, for the purpose specified. 

4, in an engine, the combination of a base, 
a stationary undulating circular cam attached 
thereby, a bearing disposed centrally of the 
cam, a shaft revolubly carried in the bearing, 
arms in the form of fan-blades connecting 
said bearing with said cam and Sustaining 
the bearing, additional fan-blades attache 
to the shaft adjacent to the first-named 
blades, a cylinder attached to and turning 
with the shaft, a piston operating in the cyl 
in Jer, and a part having connection with the piston and engaging the cam. 

5. In an engine, the combination of a bed, 
two stationary undulatory circular cams sus 
tained thereby and arranged opposite to 
each other, a revoluble shaft disposed cen trally of the cams, outwardly extending 
walls carried by the cams, bearings in which 
the shaft is mounted, means extending be 
tween the bearings and said outwardly-ex 
tending walls to support the bearings, a cyl 
inder attached to ? shaft, valve devices for 
the cylinder, Said valve devices being inclosed 
by said outwardly-extending walls, a piston 
operating in the cylinder, a rod in connection 
with the piston, guides having connection 
with the cylinder and shaft, and a cross-bar 
in connection with the piston-rod and run 
ning in the guides, said cross-bar having its 
ends engaged in said cams. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

BEN FAMIN FRANKLIN WAIKER. Witnesses: 
SAMUEL C. SHAW, 
FLORA. E. DEw. 
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