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This invention relates to an improved
mechanism for producing cam-like or simi-
lar intermittent motions.

As is well known a cam is a piece of mech-

5 anjsmt which is used for changing a rotary
motion into an intermittent reciprocating
motion, and in this sense the motion pro-

duced by the device which is the subject of

the present invention is cam-like. The in-
10 vention can be applied to a very large va-
riety of purposes for many of which cams
have hitherto been used, and it is mainly,

though by no means exclusively, intended

for use in cases where the desired movement
15 i to be effected against econsiderable pres-
sure or in which frictional losses of -energy

are appreciable, and/or are to be avoided as -

far as possible. Co
Thus for example the device may be uti-
20 lized for operating embossing or cutter-
crush machines in which the work is ar-
ranged between upper and lower platens one
of which is then forced against the other by
means of rotary movement imparted to a
25 cam shaft. - Considerable pressure, depend-
ing on the nature of the work, has frequent-

ly to be exerted, and losses of energy take

place, due to the friction between the cams

and the surfaces contacting with them. The

substitution of the present -device for the
cams enables considerable savings of energy
to be effected, from which many advantages
in operation accrue. '

The device may also be utilized in printing

5 presses, gold blocking presses, for operating

the valves of internal combustion engines,

and for many other purposes which need not

be specified here. . ’
According to the present invention the de-

40 sired movement is produced by means of
rolling bodies loosely mounted in a shaft or
votatable member and which roll on each
other whilst the movement is being pro-
duced. S » :

46 - In cdarrying the invention into effect in a
convenient form, balls or cylindrical. roll-
ers are loosely mounted within a transverse
slot of a rotatable shaft, mandril, cage or the
like; the outermost roller at each end of the

v slot protruding therefrom. The excess of
the diameter at the protruding balls over
that of the shaft or cage should slightly ex-
ceed the distance of travel of the member to
be actuated. In operation the said protrud-
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ing rollers each bear against and roll on a !

roller track. In most cases of applying the
invention one track is fastened to the frame
of the machine and the other to the part to
be moved relative thereto, but both tracks
may be fastened to movable members.” The
tracks may be either flat or curved, their
shape being designed to give. the. intermit-
tent motion of the character desired. - Three,
five or other odd number of rollers are used.
The intermediate roller or rollers, may if
desiréd, be made of smaller diameter than
the protruding rollers. The dimensions of
the slot are such as to provide just sufficient
clearance for the rollers to rotate freely each
about its own axis. ‘
With an odd number of rollers, the motion
of the rollers in contact with each other and
with the two tracks is pure rolling without
rubbing or sliding. The invention is there-
fore particularly adapted to produce inter-
mittent cam-like movement under heavy
pressure. SR L
The balls or rollers and the tracks are
preferably made of hardened and polished
steel, as in ball bearing practice. ‘
Any suitable means may be provided for
retaining the rollers or balls within their
slot and preventing them from falling out
by gravity when owing to the position of
the mandril, they are no longer supported by
either of the tracks. For this purpose the
edges of the slot may be slightly turned over,
or any other convenient means, not interfer-
ing with the rotation of the rollers, may be
employed. - SR \
I append drawings illustrating the in-
vention. . ' o
. Fig. 1 shows my cam device with one form
of track.. ; o
Fig. 2 shows the same structure with the

roller at right angles to its position of

Fig. 1. Coo ‘ .

Fig.. 8 shows a modification in which the
upper track is a plane surface. ‘

Fig. 4 is another modification showing cir-
cular tracks. . S :

Fig. 5 is a still further modification show-
ing another form of track. o

Fig. 6 shows my invention applied to a
valve structure. '

‘Fig. 7 shows the invention applied to a
press. ) R
~ In Figs. 1 and 2 the mechanism produces
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relative movement of two movable members,
the two tracks have similar convex surfaces
6 over the operative portions, and a relative-
ly rapid movement is produced. Fig. 1
shows the two tracks or movable members
when closest together, Fig. 2 when furthest
apart:

In Fig. 3, the surface of the track 4 is
similar to that in Figs. 1 and 2, that of the
track 5 is flat, and a slower movement is pro-
duced than that produced by the mechanism
of Figs. T and 2. Owe of the tracks 4 or 5
may be fixed to the frame of the machine, the
rolers will then move along the slot when in

~operative action, as well as volling on each

other. - ‘

In Fig. 4 both tracks 4 and 5 are concave
over the greater pait of their length at 6,
and their intermediate telative movement is

very slow while the rollers ate rolling on

said concave parts, and very rapid when the
pollers are relling vound the rounded cor-
ners 7.

In Fig. 5, the concave surface 6 of the

track 4 is concentri¢ with the surface of
the shaft 1, the concave surface 6 of the
track 5 is of slightly greater radius of cur-
vature, and the relative movement produced
ig still’ slower than that given by the mech-

anism of Fig. 4. The convex portions 7 of

the two tracks aré of much larger radius of
curvature than in Fig. 4, and the corre-
sponding portion of the relative movement
of the tracks 4 and: 5 is more gradual.

Fig. 6 illustrates the invention as applied

in one ferm to operate the valves of an in-
ternal combustion engine.

Fig. 7 is a sectional view of an embossing
or cutter crush machine operated by the in-
vention.

Tt will be apparent that the improved

miechanism can be. put to many different
uses and can be compounded in various
ways, thus for example, a movement of the
kind described can be utilized for operating

the valves of internal combustion engines

and the like or for regularly operating any
desired assembly. of reciprocating parts at
regular and predetermined interyvals. In
the case of the valves of a multi-cylinder en-
gine the mandril can be provided with a
plurality of slots or holes arranged radially
at various angles to suit the desired timing
and a separate set of rollers or balls will be
disposed within each slot or hole. The
valve stemr cdan be arranged in line so as to
project, into the housing for the mandril and
each valve stem will then be operated in
turn ‘whenever the corresponding set of balls
passes over”it.

Fig. 6 refers to an engine with overhead
valves, and shows one convenient form in
which the invention may be carried into ef-
foct. Many other arrangements are however
possible, The shaft 1 is mounted in 3 cas-
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ing 8 fastened to the valve casing or cylin-
der-head casting 10, which is fastened to or
integral with the cylinder casting 11. The
casing 8 is provided with a cylindrieal bore
9 coaxial with the shaft 1, on which the
rollers 3 may roll with an easy fit. The
fixed track 4 is an adjustable serew plug and
its operative contact surface 6 comprises a
spherical portion of small vading. The mov-
able track 5 is in the form of a guide piston
or cap fastened to the end of the valve stem
12 and slidable in a vertical cylindrical bore
14 of the casing 8. The arrangement of the
valve rod 12, cap 5 and valve spring 15 is
the wsual well Jknown one. The shaft is
shown in an angular position in which the

valve is closed on its seating, and the rollers-

3 are beginning to open the valve 13, the
rotation of the shaft being in the divection
of the arrow 16, During opening or clos-
ing movement, the balls move along the slot
9, as well as roll on each other and the sur-
faces 6 of the fixed and movable tracks.

Tt is to be observed that the pressure
exerted to open the valve against the resist-

&

ance of the spring is transmitted through-
“the three rollers from the fized track 4 to

the movable track 5, and that when the
valve is full open and the pressure greatest
there is no side pressure on any of the parts.

In other positions of the valve during the

opening or closing movement there is only
a slight side pressure of the movable track
5 on the cylindrical bore 14, where the sur-
face is ample, and of the two outer balls 3
on the walls of the slot 2. Tt is also to be
observed that the valve is opened and closed
twice in each revolution of the shaft 4,
which therefore in a four stroke cyecle engine
turns at one fourth of the speed of the en-
gine crank shaft. :

Further in a multi-cylinder engine, the
slots 4, in the shaft 1 are at different angles
for each of the valves, and one set of thrce
rollers will be In operative action between
the fixed and movable tracks while other
sets of rollers are rolling on the bore 9 of
the casing. The device therefore in itself
forms roller bearings for the valve shaft 1,
and no other bearings, except to locate the
shaft Tongitudinally, are required.

Fig. 6 shows the ease with whicl: the in-
vention can be adapted for overhead valves,
doing away with tappet and levers and hav-
ing extremely light weight subjected to-the
cam motion, and at the same time providing
an: easy method for adjusting the valve
clearance from the opposite side of the cam
shaft to the valve which is being operated,

which adjustment can be made while the

enging is working. : _ :

The relative miotion of the valves, i. €
speed of opening and closing can be altered
at any time by the shape of bottomr end of
adjusting serew 4 being designed as required.
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also by the valve cap 5 being sir'nilarlj de-

signed and shaped. :

The ball cam shaft 1 is not subjected to
any pressure due to pushing open the valve,
this pressure being between the adjusting
screw and the valve cap, the ball cam shaft

being subjected to torsion only and there-:

- fore requires supporting at the ends only,

10

the balls themselves supporting it right along
the housing bore due to the fact that the
holes for these three balls having to be bored
at various angles around the shaft.

The relative timing between valves and

“cylinders is fixed by the relative angles at

ro
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which the slots in the cam shaft are bored,
for the sets of balls or rollers.  The bore
must pass exactly across the centre of the
shaft because this cam shaft requires to run
at quarter engine speed, it having two posi-
tions at which valve is lifted. .

The bored hole into which the cam shaft
is fitted should be of the same diameter as
that over the three balls or rollers.” The balls
or rollers will then rotate at a continuous

5 speed and serve as a ball bearing support-

ing the shaft. e

It is clear how simple and straightforward
all the machinery operations are, and it will
therefore follow how.cheaply the arrange-
ment can be made compared with the present

The lift of the valve is the difference be-
tween the sum of the diameters of the three
balls or rollers and the distance between the
adjusting screw and the valve cap. ,

In Fig. 7, the track 4 is fastened to the

frame 18 of the machine, and the movable

track 5 to the table 20 pivoted at 21 to the

40
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frame. The cam shaft 1 is shown in the
position when the table is lifted to its.ex-

treme upper position, and the “work” at

22 is being pressed between the upper platen
23 fixed to the frame of the machine and the
lower or movable platen 24 fastened to the
table 20. The lowest position of the table
20 is determined by the movable track 5 rest-
ing on supports 25 in fixed relationship to
the frame, in which position the operative

- surface 6 of the track 5 is just clear of the
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surface of the cam shaft 1. The maximum
pressure is exerted on the work when the
mechanism is in or near the position shown
in the drawings when a practically direct
pressure is transmitted through the balls or
rollers 3 from the fixed track 4 to the mov-
able track 5 and thence to the work at 22
Usual well known means are provided for
adjusting the upper platen according to the
thickness of the work and the pressure to be
exerted thereon, but these do not form any
part of the present invention.: In such ma-
chines the cam shaft may be oscillated to
and fro by a hand lever or operated in any
other manner. : "

8

I claim: ’

1. A cam-like mechanism for producing
relative movement between two bodies from
the rotational movement of a shaft, compris-
ing two bodies, a cage on said shaft, said cage
having a diametrical slot; an odd number of
rollers, not less than three, loosely housed in
said slot, and tracks for said.rollers on said

“*bodies, the sum of the diameters of the roll-

ers exceeding that of the cage and the roll-
ers being adapted to roll upon the two roller
tracks fixed relatively to the said bodies.

2. A cam-like mechanism for producing
movement of a machine part from the rota-
tional movement of a shaft comprising two
tracks forming part of the machine, one be-
ing fixed and the other movable, a cage on
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sald shaft-having a diametrical slot; an odd
number of rollers, not less than three, loosely

housed in said slot; the sum of the diameters
of the rollers exceeding that of the cage and
the rollers being adapted to roll upon the
fixed roller track in fixed relationship to the
frame of the machine and upon the movable

85

roller track fixed relatively to the said ma- -

chine part. Co

3. A cam-like mechanism for operating
embossing and cutter-crush machines . from
the rotational movement of a shaft compris-

90

ing ‘a fixed and movable track on said ma-

- chine, a cage on said shaft having a dia-

metrical slot; an odd number, not less than -
three, of rollers loosely housed in said slot;

the sum of the diameters of the rollers ex-:

ceeding that of the cage and the rollers be-

ing adapted <o roll upon the fixed roller.

track in fixed relationship with a stationary

-pressure. member and -upon the -movable
‘roller track fixed relatively to a movable
- pressure member of said machine.

4. A cam-like mechanism for producing

the rotational movement of a shaft compris-

100:
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- relative movement between two bodies from

ing a cage on said shaft; a plurality of roll-

ers loosely housed in said cage; and roller
tracks fixed relatively to the said bodies;
said cage being so constructed that the sum

.of the diameters of the rollers exceeds that
of said cage so that said rollers operate on-

said roller.tracks twice for each revolution
of said cage. B R

- 5. In a cam-like structure for producing
intermittent harmonic motion from rotary
motion, the combination with a cam surface
of a rotating shaft, a cage on said shaft hav-
ing a diametral slot therein and a plurality
of rollers in said slot' projecting above the
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surface of the cage, said rollers being adapt- =

ed to move on said cam surface to exert a
force thereon. : :

In testimony whereof, I have hereunto set

my hand on
1924. .
CHARLES GEORGE GARRARD.

this twelfth day of December,



