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these strokes, reacting on the walls of the |
cammed grooves 12, impart 2 continuous ro-
tary motion to the shaft 18 and its attach-
ments. Upon this movement of the shaft
and i3 attachments the cammed grooves
will force the pistons o perform,suci nega-
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 ahove referred to.

The valves 31 and 32 have stems 43 at-

“tached, these stems operating in stem-guides

5

25

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. o

The projecting knobs 45 are intended o 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; projesi-
ing from the bearings 17. This arrangement
mounts the tappets on the bearings and al-

- lows them a limited independent movement.:
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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 sction of tha
springs 46.. The limited independent move-
ment allowed the tappets is for the purpose
of establishing the proper relative position of
the parts upon reversing the direction of ro-
tation of the engine.

Figs. 2 and 3 indicate the parts inths posi-
tion they will assume when, for examuple, the
engine is running ahead, and upon thereversal
of the engine the valves and their knohs 45
will move backward, carrying the 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 reéngage the
pins 51, and the valve-tappets become sbn-
tionary and activé. This lost motion allows,
the parts upon reversel to assume the proper
relaiive position before the renewed opera-
tion of the valves takes place. ‘

A2 indicates igniters which are provided to
ignite the piston charges introduced into the
cylinders 30. These igniters are preferably
of the jump-spark type. One'terminal of the
secondary current 1 suitably ground on the
engine, and the other terminal is led by suit-
able conductors to insulated contact-shoes
53, supportetd by any desired means—for ex-
ample, those described in my copending ap-
plication above referred to on the cammed
members 11.

54 indicales a commutator which is ar-
ranged t« be advanced or reversed at will, so
as.to regulnte the time when the spark’is
given, all of which is fully set forth in my vo-
pending application referred to.

- the four-cycle achion.

‘shaft 18 and the aitsche

535,403

Upoxn the rota
the igniters 52
the contact-shoes 33, thus complet
cireult to the igniter and causing the sparh
be developed at the spark-gap, all of which
will be understood from the prior avt.

In the organized operation of the engine a
raixture of fuel and aw is sapplied to the duet
33 by the pipe 35, and upon starting the ro-,
tation of the shaft 18 and attachments
the action of the rollers 40 on the walls of the
camied grooves 12 will causs the pistons of
the cylinders to go through the various move-
ments incident to the eycls under which the
engine may be made to aperate, whether it
be the two or four eyeie action. The strue-
ture bere shown Is particularly adapled to
When » charge is ad-
mitted into and compressed in one of tha ¢
inders upon ignition, the piston of that e
der will give Hs power-stroke, causing the
rollers 40 to aet on the cam snd o react on
the shaft 18, imparting & rotary movement
thereto, 'This action will then be taken up
by all the other eylinders in sucosssion and
vepeated by eneh cylinder several times af

1=

_ench revoiution of the sngine, and when the

operstion of the engine beeonles nozmal the
» 1 eylinders and
other parts will turn econtinuously, - The
cooling Hquid is eirculated sround the cylin-
ders by the devices showa, so as to mainisin
the cylinders st the proper termporature, and
the valves and igniters, oving with the eyl-
inders periodically, engags- their sctuating
deviees, so as to bring about the proper op-
evation of thass elements, . .

In the modified form of the invention
shown in Fig. 6 the cylinders 3 intend-
od to be air-cocled, and to facllitate the ra-
diation of heat therefrom they are provided
with radizting projeetions 55. The webs 16
{shown in Mg, 1) are cmitted, and the
cammed miembers 11 sre joined to the bear-
ings 17 by moans of radial armos 58, which 1
ywrafer to give the form of fan-hlades. Kayed
t0 the shaft 18 are hubs 57, which carry fan-
blades 58

.

:, and those blades, rotgting with the

a
w

rotasing shaft 18, inducs 2 civeulntion of air
around the oylinders and through the pas-
sage inclosed by the outwavdly-oxtending
walls 15, This ai’r—cooﬁ}lg devies svoide the
necessity of providing the box 23 (shown in
Tig. 1) and the ducts 24 and 25, alsc shown
in that view. Ia other respects, howaver,
the construction and eperation of the inven-
tion is precisely the same as that first de-
scribed. , ’

Various changee in the form, proportions,
and minor detpils of my vention may be
resorted to at will without departing from
the epirit and scope theveof, Hencs I come
sider myself entitled fo ol zuch varistions as
may lie within the terme of my claduns

Having thus described the preforved

form.
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of my
desite to secure by Letters Patent, is—

1. In an engine, the combination of & base,
& stationary cammed member carried there.
by, an outwardly-projecting wall carried by
the cammed member, ' bearing, an arm con-
neeting the besring with the said wall, a
shaft revolubly mounted in the bearing, &
evlinder carvied 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
aud turning therewith. :

2. In an engine, the com bination of bed,
two stationary

tatned thereby and arranged opposite to
each othor, s revoluble shalt disposed cen-
trally of the cams, means for mounting said
shaft, a cylinder attached to the shafi, ex-
tension-walls arranged to turn with the shaft
and eylinder and having guides herein, a
piston operating in the cvlinder, and a part
0 connection with the piston, said part run-
ning in the gui i

Y

i
t
i

ides of vhe extension-walls and
engaging the cams,

3. Inan engine, the combination of a
a stationary undulating circular eam sus.

tained thereby, a bearing disposed centrall Y

of said cam, a shaft revolubly carried in the
bearing, a fan-blade attached to the shaft,
means for sustaining the bearing from the
cam, a evlinder attached to and turning with
the shaft, & piston operating in the cylinder,
and a part having connection with the pis-
ton and engaging
specified.

mvention, what 1 claim as new, and |

undulating viveuiar cams sus- |

basge, |

the car, for the purpose |
J .FLOR{&I E. Dew,

s

4, Tnan engine, the combination of a base,
& stationary undulating circular cam attached
‘thereby, a bearing disposed centrally of the
cam, & shaft revolubly carried in the bearing,
arms in the form of fan-blades connecting
sald 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-
it ier, 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 outwardiy-ex-
tending walls to support the bearings, a cyl-
inder attached to the shaft, valve devices for
' the cylinder, said valve devices being inclosed
} walls, & piston
| operating in the cylinder, a rod in connection
| with the piston, guides having connection
I 'with the eylinder and shaft, and a cross-bar
; in connection with the piston-red and run-
i
f
|
!

by said outwardly-extending

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.

BENJAMIN FRANKLIN WALKER.

|
| Witnesses:
SamusL C. Suaw,
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