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PROVISIONAL SPECIFICATION.

No. 11,185, A.D. 1925.

Improvements in Unidirectional Driving Devices.

I, Georegs CONSTANTINESCO, of
““Carmen Sylva”, Beechwood Avenue,
Oatlands Park, Weybridge, in the County
of Surrey, British subject, do hereby
declare the nature of this invention to be
as follows:—

In my prior British Specification No.
229,357 a unidirectional reversible driv-
ing device is described in which the
motion communicated by the driving
members to the driven rotor depends upon
the torque opposing the motion of the
latter, the motion communicated being
small if this torque is great, and con-
versely. Tn the above invention use is
made of the elastic properties of balls or
rollers for obtaining driving engagement
and quick release between certain of the
parts. According to my present inven-
tion a similar principle is applied to a
non-reversible device.

Although in my former invention the
parts present a symmetry, this symmetry
is consequent upon the reversibility of
the device. While driving in any one
direction there is no symmetry of action
and there is an unsymmetrical distribu-
tion of the stresses. In my present
invention the parts are also symmetric-
ally disposed, but the object is to obtain
symmetrical stresses.

My invention may be carried into
effect as follows:—

The shaft which is to receive unidirec-
tional intermittent rotation is situated
centrally within the device and has a
plain cylindrical surface. Surrounding
the central shaft is a hollow cylinder
whose inner surface takes its bearing on
the shaft with or without the interposi-
tion of balls or rollers. This cylinder,

[Price 1/-]

~other.

hereinafter called the oscillator, is
oscillated from an external source of
power, and its outer surface, which is
concentric with its inmer surface, is
indented, roughened or otherwise
treated, to enable it to engage friction-
ally with curved wedge-shaped bodies,
hereinafter called grippers, so as to
drive them. These grippers, of which
there are at least two, are symmetrically
disposed round the gripper, and embrace
the greater part of its circumference,
their section being the shape of a curved
wedge, one edge being thicker than the
It will be convenient to confine
the immediate description to two grippers
only. Interposed between the grippers
and occupying the whole of the rest of
the surface of the oscillator with very
slight clearance between themselves and
the grippers are two distance pieces form-
ing parts of eylindrical shells of uniform
thickness. The distance pieces are pro-
vided with outwardly directed flanges at
their ends adjacent to the thick ends of
the grippers, to form abutments for
springs, as will presently be described.
The external organ of the device is a
cylinder or cup, which may conveniently
be called the articulated rotor, and
which has a closed end with a central
hole.  The rotor shaft passes through
this hole with substantial clearance. The
articulated rotor and the rotor shaft are
compelled to. rotate together by a
diametral pin upon which one or both
can slide, so as to permit of slight rela-
tive radial movement in one direction
only, the central hole in the articulated
rotor being large enough to allow-of such
movement. The axis of the pin Is
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approximately parallel to the line

~through the middle points of the
" grippers. '

Fixed to the inner surface of the
articulated rotor and facing the grippers
are two curved wedge-shaped blocks

- similar to the grippers but oppositely

10

directed, their thin ends being next to the
thick ends of the grippers. -The ends of
the wedge-shaped blocks and of the

- grippers, however, do not coincide, for a
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lator and in frictional contact with it are.

85

considerable gap is left between the thin
ends of the blocks and the flanges on the
distance” pieces above mentioned. = The
blocks are provided at their thin ends
with retaining pieces for sets of balls or

rollers interposed between them and the

grippers. The balls are capable of con-
siderable elastic compression and are
retained mnear the thin ends . of .the
grippers by loose blocks which abut
against the distance pieces above
mentioned. The wedge shaped blocks
thus constitute ball tracks.
is completed by stout springs interposed
between the lugs on the distance pieces
and the thick ends of the wedge-shaped
blocks, the function of the springs being
to keep the grippers in engagement with
the oscillator on the ome hand and the
balls adjacent to it on the other, so that

The device™

at the commencement of each stroke a
driving connexion is at once established.
Further motion causes the grippers to
become tightly wedged and to compress

the balls.
There may be any number of grippers

‘and the same number of ball races,

distanee pieces, springs and other coact-
ing parts, but the distribution of these is
symmetrical in every case. Moreover,
if there are more than pairs of these parts
the connexion between the imner rotor
and the outer articulated rotor must be
universal, for which purpose a joint
similar to a Cardan or Hooke’s joint must
be used.

The play between the inmer and outer
rotor permits the grippers to bed down
firmly on the balls adjacent to them, so
‘that all the balls shall be in action. In
a modification the outer and inner rotor

are rigidly fixed together, but in this case -

elastic balls or rollers must be provided

. between the inner rotor and the oscillator.

Dated the 29th day of April, 1925.

CARPMAELS & RANSFORD,
"‘Agents for Applicant,
24, Southampton Buildings, London,
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PROVISIONAT, SPECIFICATION.

No. 23,644, A.D. 1925,

Improvements in Unidirectional Driving Devices.

I, Grorer ConsTANTINESCO, British
subject, of ‘‘Carmen Sylva’’, Beech-

~wood - Avenue, Oatlands Park, Wey-

bridge, in the County of Surrey, do
hereby declare the mature of this inven-
tion to be as follows:— :

This - invention relates to means for
converting the oscillating motion of a
driving shaft into unidirectional motion
of a driven shaft somewhat similar in
object to the device described in my
prior Specification No. 11,185 of 1925.
Amongst other resemblances may be
mentioned the fact that the motion com-
municated to the rotor depends upon the
opposing torque.

Surrounding one or other of the shafts,
say, the driving shaft, is a cylindrical
oscillator which may be -inounted either
rigidly. upon it.or connected to it by a
flexible coupling, as will be referred to
Around the osecil-

a number. of curved wedge shaped bodies,

the narrow end of each of the bodies being

adjacent to but not in contact with the
broad end of the next, and each space

thus formed is occupied by a leaf or-

other spring which tends to keep the
bodies apart. Outside these wedge-
shaped bodies is another set of bodies
similar and similarly arranged except
that their apices are turned in the oppo-
site direction. The bodies of this latter
set are also spring pressed in a similar
way. The number of bodies in each set
is the same, and the spaces between the
members of the two sets break joint. A
space is left between each of the bodies
and the corresponding member of the
other set, and the spaces so formed are
occupied by.elastic balls or rollers which
are kept apart by leaf springs similar to
those which act upon the wedge-shaped
bodies. Outside the second set of these
bodies and in frictional contact there-
with is a cylindrical rotor whose inner
surface is concentric with the outer
surface of the oscillator. The rotor may

“be keyed upon its shaft if the oscillator
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" the latter,

is flexibly coupled to its shaft, but, as in
niy prior invention above referred to, one
or other of them must be coupled to its
shaft by a universal coupling. :
The sets of wedge-shaped bodies form
grippers, the inner set of grippers being
driven by the oscillator by friction, and
the outer driving the rotor also by frie-
tion, while the inner set of grippers acts
upon the outer set through the compres-
sible balls or rollers. During the driv-
ing stroke there is relative angular move-
ment between the oscillator and the rotor
due to the compression of the halls or
rollers, the oscillator and the rotor each
carrying its set of grippers with it. On
the return stroke the relative motion is
in the reverse direction. Thus the inner
set of grippers will part with some of the
kinetic energy which they acquire on the
return stroke to the outer set of grippers
through the rollers or balls and the
springs. The impulse thus given to the
outer grippers enables these grippers to
slip on the rotor during the refurn or
idle stroke, and causes them to be
accelerated in a direction contrary to the
direction of rotation of the rotor, while
at the same time the springs are
accelerating the inner grippers in the
contrary  direction. This combined
action secures a ready comtact between
the grippers and the adjacent surfaces at
the beginning of the next driving stroke.
Also the grippers rotate relatively to the
rotor so that a continual change occurs
between the gripping surfaces. The

rollers or balls are also subject to an
alternate rotation in sach direction, so
that their lines or points of contact are
continually changing. In all cases the
motion communicated to the rotor
depends upon the opposing torque. This
results from the compressibility of the
balls or rollers, for the greater the oppos-
ing torque, the greater the compression
of these bodies, and this compression pro-
duces a relative angular displacement
between oscillator and rotor which takes
up in part the motion of the oscillator.
In extreme cases the rotor might be fixed
while the oscillator continues to move to
its full extent. In this case the angu-
lar amplitude of oscillation must be so
selected as not to exceed the elastic limit
of the rollers. It is preferred to use
rollers of the hollow spiral type which
have more elasticity than solid rollers.

The arrangement may be varied in
detail. For instance, the shaft which
the oscillator surrounds may be the
driven shaft; the driving shaft being
rigidly or flexibly connected to the oscil-
lator by a rigid or flexible connexion, for
example of the Oldham type, depending
as above stated on the mature of the
connexion between the driven shaft and
the rotor.

Dated the 22nd day of September, 1925.

CARPMAELS & RANSFORD,
Agents for Applicant,
24, Southampton Buildings, London,
W.C. 2.

COMPLETE SPECIFICATION.

- Improvements in Unidirectional Driving Devices,

I, Gmorer CoxstanriNesco, of
“Carmen_Sylva’’, Beechwood Avenue,
Oatlands Park, Weybridge, in the County
of Surrey, British subject, do hereby
declare the nature of this invention and
in what manner the same is to be per-
formed, to be particularly described and
ascertained in and by the following state-
ment:—

In my prior British Specification No.
229,857 a unidirectional reversible driv-
ing device is described in which the
motion communicated by the driving
members to the driven rotor depends
upon the torque opposing the motion of
the motion communicated
being small if this torque is great, and
conversely. In the above invention use
is made of the elastic properties of balls

~ or rollers or elastic bodies for obtaining

driving engagement and quick release

between certain of the parts. According
to my present invention a similar
principle is° applied to a mon-reversible
device.

Although in my former invention the
parts present a symmetry, this symmetry
18 consequent upon the reversibility of
the device. While driving in any one
direction the distribution of the stresses
is non-uniform. In my présent inven-

‘tion the parts are also symmetrically dis-

posed, but the object is to obtain
symmetrical or uniformly distributed
stresses. :

The invention consists of oscillating
and rotor members. These members are
concentric and cylindrical, and between
them are disposed a number of gripping

members which are in the form of curved

wedges and are symmetrically arranged.
These gripping members are in direct
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contact with the oseillator but act on-the
rotor through elastic ball or roller bear-
ings. = The races of these bearings are
formed on the oune side by the gripping
‘members and on the other by similar but
oppositely directed wedge shaped surfaces
either on the interior of the rotor or
capable of frictional engagement with it.
The invention also comprises spring
means for ensuring the immediate
engagement of the parts at the
commencement of the driving stroke of
the oscillator. -

Although the parts are arranged as
nearly as possible symmetrical, it is
impossible to" avoid a certain small
amount of lateral play, which might have
serious  vesults at high frequencies.
Bven if this play could be avoided
initially it would develop itself in the
course of use. My invention therefore
includes means for providing for this
play and taking it up. -
- The invention will be wunderstood
from the particular description of the
three following embodiments. In the
accompanying drawings :—

Figure 1 is a longitudinal section of
one form of the device along the line 1—1
of Figure 2, in which the lateral play
above referred to is allowed for by an
elastic bearing, a clearance being left
between the rotor and the driven shaft.

Figure 2 is a cross section along the
line 2—2 of IFigure 1.

Figure 3 is a longitudinal section of a
form of the device somewhat similar to
that shown in Figure 1, in which the
rotor is seated directly on the driven
shaft.

Figure 4 is a cross section along the -

line 4—4 of Figure 3.

Figure 5 is a longitudinal section of a
modified form of the device in which play
5 is allowed for by a coupling of the
Oldham type.

- Figure 6 is a cross section along the
line 6—6 of Figure 5, looking to ‘the
right. . , ) ’

Figure 7 is a cross section along the
line 7—7 of Figure 5, looking to the
right. , ’ '

Figure 8 is a section along the line 8—8
of Figure 7. 7
5 Referring to Figures 1 and 2, the

shaft 1 which is to receive unidirectional
. infermittent rotation is situated centrally
within the device. Ttis mounted in suit-
able bearings which -aré not shown, and
has a plain cylindrical surface 2. Sur-
rounding the central shaft is a hollow
cylinder 3 whose inner surface takes its
bearing on the shaft with the interposi-
tion of elastic rollers 4. This cylinder,
hereinafter called the osecillator, is oscil-

lated from an exfernal source of power

by means of a link, not shown, engaging
with a pin 5. The outer surface of the
oscillator, which is concentrie with its
inner surface, is indented, castellated or
otherwise treated, as shown in Figure 2,
to enable it to engage frictionally with
‘curved wedge-shaped bodies 6, herein-
after called grippers, so as to drive them.
These grippers, of which there are at
least two, are symmetrically disposed
round the oscillator, and embrace the
greater part of its circumference, their
section being the shape of a curved

wedge, one edge being thicker than the

other. It will be convenient to confine
the immediate description to two grippers
only, as shown in Figure 2. Interposed
between the grippers and oecupying the
whole of the rest of the surface of the
oscillator with very slight clearance
between themselves and the grippers are
distance pieces 7 forming parts of cylin-
drical shells of uniform thickness. The
distance pieees are provided with out-
wardly directed flanges 8 at their ends
adjacent to the thick ends of the grip-
pers, to form abutments for springs 9,
as will presently be described. The
external organ of the device is a cylinder
or cup 10, which may conveniently be
called the rotor, and which has a closed
end with a central hole 11. The rotor
shaft passes through this hole with sub-
stantial clearance. The rotor and the
rotor shaft are compelled to rotate
together by a diametral pin 12 wupon
which one or both can slide, so as to per-
mit of slight relative radial movement
in one direction, the central hole in the
rotor being large enough to allow of
such movement The axis of the pin is
approximately parallel to the line
through the middle points of the
grippers. .
Fixed to or forming part of the inner
surface of the rotor and facing the grip-
pers are two curved wedge-shaped blocks
13 similar to the grippers but oppositely
directed, their thin ends being next to the
thick ends of the grippers. The ends of
the wedge-shaped hlocks and of the grip-
pers, however, do not coincide, for a con-
siderable gap is left between the thin
ends of the blocks and the flanges on the
distance pieces above mentioned. The
blocks are provided at their thin
ends with retaining pieces 14 for sets of
rollers 15 interposed between them and
the grippers. The rollers are eapable of
considerable elastic compression and are
retained near the thin ends of the grip-
pers by loose blocks 16 which abut against
the distance pieces above mentioned.
The wedge shaped blocks thus constitute
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roller tracks. The device is completed by
the springs 9 interposed between the lugs
on the distance pieces and the thick ends
of the wedge-shaped blocks, the funetion
fi of the springs being to keep the grippers
in engagement with the oscillator on the
one hand and the rollers adjacent to it
on the other, so that at the commence-
ment of each stroke a driving connexion
- 10 is at once established. Further motion
causes the grippers to become tightly
wedged and to compress the rollers.

There may be any number of grippers
and the same number of roller races,
distance pieces, springs and other coact-
ing parts uniformly distributed. More-
over, if there are more than two of each
of these parts the connexion between the
inner rotor and the outer rotor must be
universal, for which purpose a joint
simélar to an Oldham coupling must be
used.

The elasticity of the rollers and the
play allowed by the clearance 11
between the rotor and the part 2 of the
shaft 1, permits the grippers to bed
down firmly on the rollers adjacent to
them during the driving stroke. The
elasticity of the rollers assists in quick
disengagement of the parts during the
return stroke. It is obvious that balls or
other elastic bodies can be used instead
of rollers if their elasticity and that of
their races is sufficient,

Figures 8 and 4 show another form in
which the rotor is seated directly on the
~driven shaft. The requisite play is pro-
vided in this case between the driven
shaft and the oscillator. 17 is the driven
shaft mounted as before in suitable bear-
ings which are not shown. ~The rotor 18
is provided with a central sleeve 19 which
is seated directly upon the shaft 17 and
is secured to it so as to cause it to rotate
5 by keys, splining or other means not

shown. 20 is an oscillating’ member

having an inwardly projecting flange

which surrounds the shaft 1 or a collar 21

thereon, leaving a clearance 22. The
) oscillator is actuated from some external
source of power by a link or connecting
rod, not shown, which engages with a
pin or projection 23. Between the oscil-
lator and the sleeve 19 are mounted
rollers 24 whose resilience is considerable,
as their object is to take up the play
above mentioned, as will be referred to
later on. For this purpose they are pre-
ferably of large diameter and made of
coiled metal. A lubricating passage 25
may be provided in the shaft 17.

Surrounding the oscillator 20 are a
number of curved wedge-shaped members
26 arranged symmetrically. Two are
shown in the present instance, but there
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may be any number of them. They are
placed as shown with the thin end of
each directed towards the thick end of
the next. The spaces between the mem-
bers 26 are occupied, with slight clear-
ances 27, by flanged distance pieces 28.
The inner surface of the rotor 1s formed
with, or carries, wedge-shaped faces 29
corresponding to the wedge members 26,
and in the spaces between are situated
rollers 30, thus forming bearings, which
bearings also possess resilience. The sets
of rollers are retained in place at the ends
by flanges on the distance pieces 28, and

by blocks 31 secured to the rotor. Plate.

springs 50 are interposed between the
blocks 31 and the adjacent rollers. The
device is completed by springs 32 con-
tained in channel pieces 83 let into the
rotor, and compressed between flanges on
these channel pieces as shown and on the
distance pieces 28. These latter flanges
are caused by the springs to bear against
the larger ends of the wedge members 26
which are thus held in engagement with
the rollers on one side and the surface of
the oscillator on the other. This surface
is castellated or corrugated as shown to

secure gripping with the wedges during’

the driving stroke.

As before, balls or other elastic bodies,
can be used instead of rollers.

Referring to Figures 5, 6 and 7, 34 is
the driven shaft on which the rotor 35
is splined or secured in any suitable way,
as in Figures 3 and 4. 36 is an oscillat-
ing member rotatably mounted without
clearance on the driven shaft, and is
actuated from some external source by a
link or connecting rod, not shown, which
engages with a pin 37. The pin is
carried between flanges 38 so as to avoid
side strains and diametrically opposite
the pin are flanges 39 for balancing. The
oscillator 36 carries blocks 40 projecting
from its face and engaging with holes 41
in a loose plate 42 so as to permit the
plate to move diametrically. “The plate
has also holes 43 on the diameter at right
angles to that of the holes 41, and in the
holes there slide blocks 44 projecting
from the face of an oscillating member
45 which is carried in a recess in the
rotor 35. Clearance is allowed between
the central hole in the plate 42 and the
driving shaft, and also between the oscil-
lating member 45 and the central portion
of the rotor. The oscillator 45 is thus
driven by the oscillator 36, but is allowed
free play in any direction at right angles
to the axis of the driven shaft.

- Surrounding the oscillator 45 are a
number of symmetrically arranged curved
wedge-shaped blocks 46, the thin edges
of each being adjacent to the thick edge
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of the.next with a clearance in which is
situated ‘a plate spring.  In the drawing
four such.wedge shaped bodies are shown,
but' there may be any number. = The
springs are indicated diagrammatieally in
Figure7 by radial strokes or lines. Their
form will be described later om.-- The
external . syrface of the oscillator - is
castellated-grooved or otherwise formed
so. as to provide adequate friction between
it and the wedges. - - - :

- Outside these wedges but at a distance

apart from them are the same number of-

similarly shaped wedges 47, oppositely
directed to the inner set with which they
break joint.
vided - between- adjacent members of the
set 47. -The spaces: between the sets of
wedges are occupied by elastic rollers 48,
preferably made of coiled metal and
between the rollers are interposed plate
springs -- similarly disposed -to those
between the wedges.. -~ .

In consequence of the opposite disposal
of the two sets of wedges, the - outer

surface of the outer set has a continwous -

circular contour concentric with the
oscillator 45 and the driven shaft, and

engages Wwith the inner surface of the -

rotor 35 which is grooved or- otherwise
formed similarly to the outer surface of
the oscillator, - S :

- Figure 8, which is a sectional -plan
-along the curved line 88, Tigure 7,
shows in detail the arrangement and
form of the plate springs 49. They may
be of any suitable form, but as shown
they ~consist of straight rectangular
metal strips of the section shown. The
outer ones are sufficiently long to cover

- not only the rollers, but also the adjacent

45

- 50

55

" pressible balls or rollers.

ends of the wedges, as indicated by the
longer radial strokes or lines in Figure
7. It will be noticed that the plate
springs fulfil precisely the same function
as the helical -springs deseribed with
reference to Figures 1 to 4, namely, to

-maintain the wedges in driving engage-

ment with the surfaces adjacent to them.

The sets of wedge-shaped bodies form
grippers, the inner set of grippers being
driven by the oscillator by friction, and
the outer driving the rotor also by fric-
tion, while the inner set of grippers acts
upon the outer set through the com-

driving stroke there is relative angular

7 _ movement between the oscillator and the

60

69

rotor due to the compression of the
rollers, the oscillator and the rotor each
carrying its set of grippers with it. On
the return stroke the relative motion is

in the reverse direction. ~Thus the inner -

get of grippers will part with some of

-the kinetic energy which they acquire

.contrary direction.

Plate springs are also pro-~

During the -

on the return stroke to the outer set of
grippers through the rollers and the
springs. The impulse thus given to the
outer grippers enables these grippers to
slip on the rotor during the return or
idle stroke, and causes them to be

-accelerated 1n a direction contrary to the

direction of rotation of the rotor, while
at the same time the springs are
accelerating the inner grippers in the
This = combined
action - secures a ready contact between
the grippers and the adjacent surfaces at
the beginning of the next driving stroke.
Also the grippers rotate relatively to the

‘rotor so that a continual change oceurs
between the gripping surfaces.

The
rollers are also subject to an alternate
rotation in each directiom, so that their
lines or points of contaet are continu-
ally changing. - In all ecases the motion
communicated to the rotor depends upon
the opposing torque. This results from
the compressibility of the rollers, for the

_greater the opposing torque, the greater

the compression of these bodies, and this
compression produces a relative angular
displacement between the oscillator and
rotor which takes up in part the motion
of the oscillator. In extreme cases the
rotor might be fixed while the oseillator
continues to move to its full extent. In
this case the angular amplitude of oscil-
lation must be so selected as not to exceed
the elastic 1imit of the rollers.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is
to be performed, T declare that what I
claim 1s:— ,

1. A driving device for converting
oscillating into unidirectional motion,

" comprising a driven:shaft, a cylindrical

driven rotor member mounted upon the
said shaft, a cylindrical oscillating driv-
ing member concentrically mounted
within the said driven member, two con-
centric sets of curved and uniformly dis-
posed wedge-shaped bodies situated
between the oscillating member and the
rotor member, one set In contact with the
cylindrical - oscillating member, the

‘number of members in each set being

the same with the slope of the members
of each set in the same direction, but in
the opposite direction to that of the mem-
bers of the other set, springs acting upon
the thicker ends of the wedge-shaped

bodies, and elastic anti-friction bodies

interposed between the two sets of wedge-
shaped bodies. .

2. A driving device as claimed in
Claim 1, in which the outer set of wedge-
shaped bodies are attached to, or form
part of, the rotor member, ' '
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3. A driving device as claimed in
Claim 2 in which the oscillator is
mounted coaxially on the driven shaft
while the rotor is connected to the driven
shaft by a coupling permitting of lateral
play between the rotor and the driven
shaft. ’

4. A driving device as claimed in
Claim 2 in which the rotor member is
secured without play upon the driven
shaft, while the oscillator is mounted
upon the rotor by means of an elastic
bearing, play being permitted between
the oscillator and the driven shaft.

5. A driving device as claimed in
Claim 1, in which the rotor is mounted
without play on the driven shaft, the

~ outer set of wedges being separate from

but capable of frictional engagement with

20 the rotor, and plate springs being inter-

posed between the elastic antifriction
bodies.

6. A driving device as claimed in
Claim 5, in which the oscillating mem-
ber is in two parts, one part being
mounted without lateral play upon the
driven shaft, while the other is mounted
with lateral play, the two parts being
connected together by a rigid coupling
which permits relative lateral play
between these parts but no relative rota-
tional play.

7. The improved driving devices sub-
stantially as described with reference to
the accompanying drawings. ,

Dated the 28th day of January, 1926.

CARPMAELS & RANSFORD,
Agents for Applicant,
24, Southampton Buildings, TLondon,
W.C. 2.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, 1itd.—1926,
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