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_the rocking frames
are hrowcmd in pairs and disposed one pair.
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Snecification

Application filed August 10,

To all whom it may concern:
Be it known that I, Cuanies
]
Ruorup, a subject of the King of |

BeniamiN
Fngland,

[P hw

reqﬂm at (“:mton, Cardiff, in the county
of (lamorgan, Wales, Kngland, have in-
vented certain new and useful Improve-

ments in Valve-Gear, of which the follow-
ing is a specifica ‘rion.

This invention is for Hn;ﬂ‘uvememb in or
relating to valve gear for internal combus-
tion engines of the rotating cylinder type
and has for its object to provide a simple
form of gear that V'w"ii hold the valves al-
ways Unrler control and pot move them duy-
ing the compression or

firing strokes and
W i1l then quickly move them into fall open-
ing position. Thus during the compression
and fring strokes the valvm, whiclhi are
preferably of the semi-sleeve type can ve-
main stationary but as soon as the exhaust
or inlet strokes sre commenced the valves
can be rapidly opened to the full extent,
Awordmg to this invention the valve
mechanism for each valve comprises a rock-

ing x‘?ramu controlled by a double cain
whereot the portions at greatest distance

from’ tne center of the car 1‘ shaft are both
on the same side of the shaft and cobperate
with 51210’0(,1’ :d portions of the fraine, or
parts carried Jlerebv, that lie on opposite
sides of the cam-shaft. by making half or
more of such a cam concenéric with the axis
of its Sh‘lft the long dwell desired and then

the rapm nluvemeﬂt of the rocking frame
required for opening the valves, ean be ob-

tained. .

According to one method of car,r_vinw out
this invention as applied to an engine hav-
ing three evlinders radially disposed around
And projeécting patt IV into the craunk-case,
and. their double cams

between each two cylinders. The two pairs
of cams are carried on a shaft common to
both and each shaft has on it a toothed
wheel. These wheels mesh with other
wheels dn‘unued around the crank-shaft of
the enginé and meshing in turn with a
wheel the eon. All this mechanism is in-
closed within the crank-chamber and the
rocking fmmo of one pair of double cams is
cunnecte@ a valve belonging to oue cyl-
inder and im mdunn fr:um belonging to
the other palr of cams on the same cam-
S‘mft ig operlti\*?i} connected fo the valve
of the eylinder on the other side of the gear.

n of Zetters Patent.

ON, CARDIFFE, ENGLAND,

1811, Berial Wo. 643,455,

refm‘abw half-sleeve valves are employed,
cach mrhn(e having two *‘I‘Ph valves for
controlling the inlet and ex uaw* respen-
tively.

In the accompanying drawings which
illustrate this method of earrying out the
invention —~Figure 1 is a side elevation of

the engine Wzth the crank-chamber in ver-

fical section on the plane of the crank-
shaft; T*’w 2 15 a view.of the Q'l.’fll)e from

the right “of Ifip, 1 with the crank-chamber
and one f“'mld@" in section on a piane at
pight angles to the crank-shaft; Fig. 3 is a
plan of cne of the valve-operating mnecha-
nisms; Fig. 4 is a section of the same on the
hne 4—4 of 7*1g. 83 Fig. 5 is an elevation of
the cam-shaft showa in FIO 3: g §is a
section on the line 6—0 of Wig. 57 Fig. T is
a 'pf‘_:srnc?ﬁ\‘v view of a valve suita ible for
operation by this gear: Hig. 8 is a pe erspec-
tive view of a Jnm’l,md form of valve suif-
able for operation by this gear, and Fig. 9
15 8 pﬂr‘:ned}\'o view of vet (mmh - form of
valve guitable for operation by this gear.

Like letters indicate like parts throvgh-
out the drawings. '

The engine has a crank-case A r. lating

from which ave thred eylinders 3. Within
the walls of the cylinders ave mounded half

slesve valves € and X, Figs. 2 and 7, which
control the inlet and exhaust ;mrt B and

I3 respectively near the head end of each
cylinder. The valves are free to slide to-
ward the head end and back toward the
erank-chamber end fivst o cover and then
to uncover the ports. Conduits are pro-
vided that communicate with the porls out-
side the cylinder, but ng-these form no part
ot the present invention they do not need
to be deseribed. Each valve O and X has a
lug O that projects through an (}p@ning in
the outer pmrtum’ of the cylinder wall and
these lugs ure mnuectul by Hnks €2 t6rock-
ing frames D. Kach frame is fulerumed a

D to the wall of the erank- chamber and its
opposite end is connected to the | iink C* by

o
ER
2

a pin D On each fuleromned frame ave
roilers D4, P, rl’exese rollers are placed on
0')p0k‘.?te sides of”a central space D¢ pro-

ded dn the frame aud they are staggered
relatively to cach other one heing on one
face of the Trame und the other on the oppo-
site face.

Txtending through the space DY in
frame 15 a cam-shaft K whereon «hmnlo
K, 1? ave mounted.

the
Cain-

The portions ¢ ¢ ¢f
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the cams that ave farthest from the center
of the cam-shaft are both on the same side
of the shaft and are placed centrally in rela-
tion to each other, moreover, the part ¢* of

the cam E? and a part ¢ of the cam E'|

extend more than half-way around the cam-

. shaft and are econcentric therewith. The

2

5

cam B! cobperates with the roller D* and the
cam E? coOperates with the voller D% It
will -be observed that one c¢am is wide and
the qthér narrow and the relative propor-
tions are such that as the double cams rotate

beth rollers are kept constantly in contact or -

approximately in eontact with their respec-
tive cams throughout the whole rotation of

the cam-shaft. »
Only one pair of cams Et, E? hasthus far

" been described, but the cam-shaft I8 carries

20

2

3

4

5

6

[ =21

5

0

[=13

0

[38

a second pair '‘E* E* that cobperate with
tollers-on a recking frame D7. These cams
and their frame are exact duplicates of those
already degcried but they are set at an angle
of 180° to-the other cams so that when one
pair of cams is mgving its frame fo the
right the other pair will be moving its
frame to :the left. Fach cam-shaft has

mounted on it a toothed wheel I which gears-

with one of a series of toothed wheels-G that
are mounted. avound the crank-shaft A* of
the engine and niesh with'a toothed wheel A2
thereon. 3

Each pair of double cams with their fock-
ing frames are mounted on a base-plate H
providing bearings H* for the cam-shaft and
these plates are secured by -bolts and nuts
H?* to the crank-case between each two cylin-
ders. One rocking frame thus serves one
valve for one cylinder and the other rocking
frame one valve for the adjacent cylinder.
This arrangement enables the parts to be
got conveniently into the crank-chamber.

The operation of the gear is as follows:—
The crank- case and -shaft may both rotate
in opposite directions and the relative mo-
tion causes the intermediate gear-wheels G
to be rotated about their supporting pins
which communicates motion to the cam-
shafts . The two pairs of cams on each
shaft will thus be carried around with the
shaft and one pair being set, as already ex-
plained, at 180° to the other, will cause the
rocking frames D and D7 to rock in opposite
phase thereby imparting movement to their

- respective valves. The long concentric por-

5

0

tiong of the cams pass

tions ¢? ¢’ of the cams-allow the valves to be
Stationary during the compression and firing
strokes which is an important feature, as
these valves-being of the half-sleeve type
they aie under pressure during these periods
80 that any movement wduld result in con-
siderable friction. Ay soon, however, as the
valves are to be opened, these concentric por-
rom their respective
rellers and the rocliing frames arve almost
instantly brought over to the limit of their

1,081,868

movement for opening the valves, thus
throwing them wide open at the commence-
ment of the exhaust or inlet strokes.

Instead of the valves C and X being mad.
in the form of a half-sleeve as shown in
Figs. 2 and 7 they may be T-shaped as shown
in Fig. 8, or L-shaped, as shown in Fig. 9,
as only the upper portion of the valve is
actually used to cover and uncover the ports.

What I claim as my invention and desire
to secure by Letters Patent is:—

1. The combination ‘with an internal com-
bustion engine. cylinder having inlet and
exhaust ponts,.of controlling valves for said
ports; and means for actuating each of said
valves comprising a fulorumed ring having
oppositely disposed rollers journaled there-
on, a link connecting said ring with the
valve; and a cam moeunted to rotate within
said ring and adapted to engage with said
rollers and move the ring fo actuate the
valve, substantiallywms described.

2. The combination with .an internal com-
bustion engine having a casing, and cylin-
ders prcviged with inlet and exhaust ports,
of controlling valves for said ports, and
means for moving said valves axially of
the cylinders to open .and close said ports,
said means comprising annular frames ful-
crumed in pairs on the casing between said
cylinders, a 'link connecting each of said
frames to one of said valves, shafts jour-
naled in the casing and passing through said
annular frames, and cams on said shafts
located within the annular spaces of said
frames and adapted to engage with the
frames to move the same for actuating said
valves, substantially as described. -

3. In valve gear for.internal combustion
engines of:the rotating cylinder type where-
in the cylinders are arranged radially
around the crank-case the combination of, a
fulerumed frame having an opening in it, a
cam-shaft that extends through the open-
ing in the frame, and two cams on the shaft
one on each side of the frame the portions
of the cams that are at greatest distances
from the center of the cam-shaft being both
on the same side of the shaft and the frame
being provided with opposed projections
one on one side and the other on the other
side of the frame for codperation with the
cams which projections are so situated and
which cams are so shaped that continuous
control of the frame by the cams is main- :
tained, substantially as and for the purpose
set, forth. '

4. In valve gear for internal combustion
engines of the rotating cylinder type where-
inthecylindersare arranged radially around
the crank-case the combination of, a ful-
crumed. frame having an opening in it, a
cam-shaft that extends through the open-
ing in the frame, and two cams on the shaft
one on each side of the frame such cams hav- ]
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ing the portions that ate at greatest dis-
tances from the center of the cam-shaft both
on‘ the same side of the, shafl, having ap-
proximately half the operative face of each
concentric with the axis of the shaft such

half of one cam being on the opposite side.

of the shaft to the corresponding half, and
having the remaining portion of each shaped

_to give a quick full displacement to the ful-
10-

crumed frame and the frame being provided
with opposed projections one on one side and
the other on the other side for cobperation
with the cams which projections are so sit-
nated and which cams are so shaped that

continuous control of the frame by the cams

is maintained, substantially as and for the
purpose. set forth.

5. In valve gear for internal combustion
engines- of the rotating cylinder type where-
inthetylindersare arranged radially around
the crank-case the combination of, two rock-

" ing frames spaced apart and pivoted about

an axis common to both each frame hav-
ing an opening in it, a cam-shaft that ex-

tends through the openings in the two rock-

ing frames parallel to the axis about which
they. rock, four cams on the shaft one on
each side of each frame, the cams allotted to
one framé having the portions that are at
greatest distances from the center of the
crank-shaft both on the same side of the shaft
and those allotted to the other frame having
such portions both on the opposite side of the
shaft, each cam having approximately half
of its- operative face concentric with the
axis of the shaft such half of one cam be-
ing on the opposite side of the shaft to the
corresponding half of its fellow cam, the re-
maining portion of each cam being shaped
moreover to give a quick full displacement

.to its rocking frame, each frame moreover
-being .provided. with opposed projections

. one on one side and the other on the other
- side for cobpération with the cams allotted

45

to it which projections are so situated and

- which cams are so shaped that continuous

50

control of each frame by its cams is main-
tained, means for operatively connecting one
rocking frame to a valve of one cylinder of
the engine, and means for operatively con-
necting the other frame to a valve of another
cylinder of the engine, substantially as and
for the purpose set forth. '

8

'6. In valve gear for internal combustion
engines of the rotating cylinder type where-

-inthecylindersare arranged radially around

the crank-case the combination of, two
rocking frames spaced apart and pivoted
about an axis common to both and situated
within the crank-case at a point that is cir-
cumferentially midway between two cylin-
ders each frame having an opening in it, a
cam-shaft that extends through the open-
ings in the two rocking frames parallel to
the axis about which they rock, four cams
on the shaft one on each side,of each frame,
the cams aliotted to one frame having the
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portions that are at greatest distances from

the center of the crank-shaft both on the
same side of the shaft and those allotted to
the other frame having such portions both
on the opposite side of the shaft, each cam
having approximately half of its operative
face concentric with the axis of the shaft
such half of one cam being on the opposite

70
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side-of the shaft to the corresponding hsalf .

of its fellow cam, the remaining portion of

each cam being shaped moreover to give a

quick full displacement to its rocking frame,
each frame moreover being provided with
opposed projections one on one side and the
other on the other side for cobperation with
the cams allotted to 1t which projections are
so situated and which cams are so shaped
that continuous control of each frame by its
cams is maintained, a spur-wheel on the
cam-shaft, a spur-wheel on the crank-shaft
of the engine, a spur-wheel carried by the
crank-case and -meshing with that on -the
cam - shaft and that on the crank -shaft,

means for -.operatively connecting one rock-
‘ing frame with a valve of that cylinder of

the engine that is on one side of it, and
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means for operatively connecting the other -

rocking frame with a valve of that cylinder
of the engine that is on the opposite side
of it, substantially .as and for the purpose
set forth. . - . o

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

CHARLES BENJAMIN REDRUP.

Witnesses:
Huer M. INGLEDEW,
Gwirym JONES.
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