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To (ill thorn, it may concern: 
Be it known that I, CHARLES BEN, ABS iN 
EDR, P, a subject of the King of England. 

residing at Cantoi), Cardiff, in the county 
of Giannorgan, Wales. England, ilave in 
vented certain nevy and useful improve 
inents in Valve-Gear, of which the follow 
ing is a specification, 
This invention is for improvements in oi' 

relating to valve gear for internal combias 
tion engines of the rotating cylinder type 
and has for its object to provide a simple 
form of rear that will hold the valves al 
ways under control and not move thein (11'- 
ing the compression or firing strokes and 
will then quickly move them into ful open 
ing position. Thus during the compression 
and firing strokes the valves, which ai'e 
preferably of the semi-sleeve type can re 
main stationary bit as soon as the exhaust 
or iniet, strokes are commenced the valves 
can be rapidly opened to the full extent. 
According to this invention the valve 

mechanisin for each valve comprises a rock 
ing frame controlled by a double cain 
whereof the portions at greatest distance 
from the center of the cam-shaft, are both 
on the same side of the shaft, and coöperate 
with staggered portions of the fraine, or 
parts carried thereby, that lie on opposite 
sides of the cam-shaft. By making half or 
imore of such a cam concentric with the axis 
of its shaft the long dwell desired and then 
the rapid movement of the 'ocking frame 
required for opening the valves, can be ob 
tained. 
According to one method of carrying out 

this invention as applied to an engine has 
ing three cylindel's radially disposed aroundi 
and projecting partly into the crank-case, 
the rocking frames and their double cams 
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al'e provided in pairs and disposed one pair. 
between each two cylinders. The two pairs 
of cams are carried on a shaft comial on to 
both and each shaft has on it a toothed 
wheel. These wheels mesh with other 
wheels arranged around the crank-shaft of 
the engine and meshing in turn with a 
wheel thereon. All this mechanism is in 
closed within the crank-chamber and the 
rocking frame of one pair of double cans is 
connected to a valve belonging to one cyl 
inder and the rocking frame beionging to 
the other pair of cans on the Sajne cann 
shaft is operatively connected to the valve 
of the cylinder on the other side of the gear. 

i. 

Application filed Áugust 30, i3 ii. Serial 
{etters a tent, Fate; afted Siay 33,2953. 

No. 643,455. 

fively. 
in the accompanying drawings willicly 

iii strate this method of carrying out the 
invention :-Figure i is a side elevation of 
the eigine with the crank-channber in ver 
tical Section on the plane of the crank 
shaft: Fig. 2 is a view of the engine from 
the light of Fig. 1 with the crank-chamber 
a}d one cylinder in section an a plane at 
right angles to the crank-shaft: Fig. 3 is a 
pial) of Oile of the valve-operating mecha 
nisins: Fig. 4 is a section of the same on the 
line 4-4 of Fig. 3; Fig. 5 is an elevation of 
the cam-shaft shown in Fig. 3: Fig. 3 is a 
section on the line 6-5 of Fig. 5; Fig. 7 is 
a perspective view of a valve Sitable for 
operation by this gear: iig. 8 is a perspec 
tive view of a medified form of valve suit 
able for operation by his gear, and Fig. 9 
is a perspective view of et another form of 
valve suitable for operation by this gear. 

Like letters indicate like parts through 
out the drawings, J 
The engine has a critink-case A. F. lating 

from which are three cylinder's B. Within 
the waiis of the cylinde's are intoti'ted half 
sleeve valves C and X, Figs. 2 and , which 
control the illet and exhaust, part: 3 and 
3* respectively iear the head end if each 

cylinder. The valves are free to slitle to 
ward the head end and back toward the 
ci'ank-chamber end irst to cover and the 
to uncover the pots. Conduits are pro 
vided that communicate with the ports oft 
site the cylinder, but as these form to part 
(if the present invention they do not need 

be described. Each vive C and X has a 
C that I'ojects through an opening in 
outer portion of the cylinder wali and 

these lugs are connected by links C to rock 
ing frames D. Each frame is fulcrained a 
iD' to the wall of the crank-chamber and its 
opposite end is connected to the link C" by 
a pin D. On each fulcrumed frame are 
roller's D, 1). These roilers are placed on 
opposite sides of a central space D" pro 
idied in the frahe aud they are staggered 

relatively to each other one being oil one 
face of the faile aid the other oil the oi}{}- 
site face. 

Extending through the space is in the 
fi'anne is a call-shaft F \ln('til it ille Cai 
i., E are lounted, he stortions 
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the cams that are farthest from the center movement for opening the valves, thus 
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 e” of 
the cam E and a part e” of the cam E. 
extend more than half-way around the cam 
shaft and are concentric therewith. The 
cam E. cofperates with the roller D and the 

) 
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cam E° coöperates with the roller D. It 
will be observed that one cam is wide and 
the Qther narrow and the relative propor 
tions are such that as the double cams rotate 
both rollers are kept constantly in contact or 
approximately in contact with their respec 
tive cams throughout the whole rotation of 
the cam-shaft. 
Only one pair of cams E, E° has thus far 

been described, but the cam-shaft. E. carries 
20 

25 

30 

a second pair. E° E that coöperate with 
rollers on a rocking frame D. These cams 
and their frame are exact duplicates of those 
already described but they are set at an angle 
of 180° to the other cams so that when one 
pair of cans is moving its frame to the 
right the other pair will be moving its 
frame to the left. Each cam-shaft has 
mounted on it a toothed wheel F which gears 
with one of a series of toothed wheels-G that 
are mounted around the crank-shaft A of 
the engine and mesh with a toothed wheel A 
thereon. --- 

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 

40 

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 E. The two pairs of cams on each 
shaft will thus be carried around with the 

50 shaft and One pair being set, as already ex 
plained, at 80° to the other, will cause the 
rocking frames D and D to rock in opposite 
phase thereby imparting movement to their 
respective valves. The long concentric por 
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tions e'e', of the canas allow the valves to be 
stationally during the compression and firing 
strokes which is an important feature, as 
these valves being of the half-sleeve type 
they are tEnder pressure during these periods 
so that any novelinent would result in con 
siderable friction. As soon, however, as the 
valves are to be opened, these concentric por 
tions of the cams pass fi'? in their respective 
rollers and the rockii)g fraines are almost 
instantly irought ovel' to the limit of their 

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 ports, 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 mounted to rotate within 
said ring and adapted to engage with said 
rollers and move the ring to actuate the 
valve, substantially as described. 

2. The combination with an internal com 
bustion engine having a casing, and cylin 
ders provided 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 full 
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 
fulcrumed 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 coöperation 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 
in the cylinders are arranged radially around 
the crank-case the combination of, a full 
crumed frame having an opening in it, a 
camshaft 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- 1 
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to its rocking d to 
being provided with opposed projections 
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ing the portions that are at greatest dis 
tances from the center of the cam-shaft both 
on the same side of the, shaft, 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 full 

10. crumed frame and the frame being provided 
with opposed projections one on one side and 
the other on the other side for coöperation 
with the cams which projections are so sit 
uated 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 
in the tylinders are 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 frame 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 cambe 
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 

frame, each frame moreover 

one on one side and the other on the other 
side for coöperation with the cams allotted 

45 to it which projections are so situated and 
which cams are so shaped that continuous 
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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. 

3. 

6. 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, 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 allotted to one frame having the 
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 
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portions that are at greatest distances from 
70 

75 
side of the shaft to the corresponding half 
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 coöperation with 
the cams allotted to it 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. . . " . 

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

CHARLES BENJAMIN REDRUP. 
Witnesses: 

HUGH. M. NGLEDEW, 
GWILYM JoNES. 
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