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PROVISIONAL SPECIFICATION.
No. 24,538, A.D. 1922.
Improvements in Unidirectional Driving Devices.

I, Georage CoNsTaNTINESCO, of “ Car-
men Sylva ”, Beechwood Avenue, Oat-
lands Park, Weybridge, in the County
of Surrey, a subject of the King of Great
Britain and Ireland, do hereby declare
the nature of this invention to be as
follows :—

The present invention relates to wuni-
directional  driving devices and s
especially suitable in cases in which back
lash is to be minimised, and is applic-
able both in cases in which reversal in
the direction of drive is required, and
cages in which the driven shaft rotates
always in one selected direction.

The invention consists in a unidirec-
tional driving device comprising a slid-
ing member which may be an annular
plate having teeth on its two faces, one
set of teeth being of smaller size and
adapted to engage and disengage with
teeth on a rotating member, while the
other set of teeth are larger and are
adapted to co-operate with teeth on the
oscillating member to give the slider 2
longitudinal movement in the direction

to cause engagement of the smaller teeth -

on the slider with the teeth -on the rotat-
ing member.

The invention also consists in arrang-
ing the larger teeth on the slider on the
side which co-operates with the oscillat-
ing member so that inertia of the slid-
ing member tends fo assist the engage-
ment and disengagement of the smaller
sets of teeth. :

The invention further consists in com-
bining the above arrangement with
springs tending to keep the slider in
engagement with the rotating member.

The invention further consists for cases
where reversal of rotation is not desired
in forming the larger teeth or the smaller
teeth or both with inclined faces on one
side only, the other face .of each tooth
acting as a stop to preverft further angu-
lar motion of the slider jrefative to the

[Pm'ce 1s.]

oscillator and allow free relative move-

ment between the rotor and the oscillator

when the latter is moving in. one
direction. '

The invention also consists in the im-
proved unidirectional driving devices
hereinafter described.

In carrying the invention into effect
according to one example, the slider is
in the form of an annular plate having
small radial teeth on one side and larger
radial teeth on the other side, the larger
teeth having their faces ¢n one side ab
right angles to the plate, and their faces
on the other side inclined at an angle
of say 30 degrees. The larger teeth
co-operate with similar teeth formed on
an annular oscillating member and the
smaller teeth co-operate with similar
teeth formed on the rotor, springs being
provided adapted to press the slider
away from the oscillating member
towards the rotor.-

It will be seen that these springs need
not be of any considerable strength as
the inertia of the slider will tend to
cause its engagement with the robor at
the commensement of the driving oseil-
lation and disengagement at the end of

the driving oscillation, in fact, in some -

cases, the spring may be dispensed with.

According to another modification of
the invention in which a reversal of the
rotation of the rotor is desired, the feeth
on the oscillator and the corresponding
teeth on the slider may be symmetrically
about radial planes suitable stops being
provided as described in my Pafent
Specification No: 22,188 of 1922 to limib
the movement of the slider relatively to
the oscillator in one direction or the
other according to the direction of rofa-
tion desired.

According to another form of the
invention, the reversal of the direction
of rotation may be obtained by providing
on the slider radial grooves adapted to
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engage against stops on a sleeve sliding
longitudinally on the oscillator:_ . In such
a case the direction of rotation may be
reversed by giving the sleeve a move-
ment in the longitudinal direction, suit-
able corresponding keys being provided
in the sleeve carried by the oscillator so
that when the grooves on the slider are
oscillated wuntil they come in contact
with the keys on the sleeve, relative

movement of the oscillator and slider in-

one direction is prevented with™ the result
that no resultant movement occurs in the
longitudinal direction.  This being  so,

no engagement is possible between the

small teeth onthe slider and the corre-
sponding small teeth. on the rotor. For

the reverse oscillation of the oscillator,..
however, the -grooves on the slider come’

out of contact with the keys on the.
sleeve, these grooves being always larger
than the keys. The inclined surfaces of
the large teeth on the oscillator and

slider then come in contact and owing-.

to their relative sliding on the inclined
surfaces of the teeth a component force

Is exerted longitudinally on the slider, -

thus pressing the small feeth on the other
side of the slider into engagement with
the corresponding  small  teeth on
the rotar. By providing keys on

PROVISIONAL SPECIFICATION.

the sleeve in two parallel sets stag-.
inter-

gered with a suitable angular
val between them so that free play
between these slots and keys between the
slider and sleeve respectively is in oppo-
site directions for the two staggered sets
of keys on the sleeve, the direction of
rotation of the rotor is reversed by simply
moving the sleeve longitudinally “so that
one or the other sets of keys come into
position opposite the slots in the slider.
The sleeve must be arranged in such a
way that it oscillates always with the
oscillator without angular- play, but is
free to move longitudinally for the pur-
pose of effecting reversal.

Instead of a sleeve above described
with two staggered sets of keys, one set
of keys may be provided only, the sleeve
being allowed a motion relatively to the
oscillator through a certain angle equal
to the play between the slots in the
slider and the keys in the sleeve, suit-

able means being provided emsuring that-
‘during oscillation the sleeve remains in

the desired position to effect engagement
in one direction or the other.
Dated the 11th day of September, 1922.
- W. GRYLLS ADAMS,
87,. Victoria Street, London, S.W. 1,
Chartered Patent Agent.

No. 25,546, A.D. 1922,
Improvements ih Unidirectional Driving Devices.

I, Georer CorwsTaNTINESCO, Of  Car-
men Sylva ”, Beechwood Avenue, Qat-
lands Park, Weybridge, in the County
of Surrey, a subject of the King of Great

Britain and Ireland, do hereby declare

the nature of this invention to be as
follows :— '

The - present invention relates to
clutches for various purposes and is
applicable to clutches -driving in  ome
direction only, or in the reverse direction,
as may be required, or the clutch may
be applied for various purposes to act as
a free wheel or as 3 blocking device.

“The invention is especially applicable
o unidirectional driving “devices of the
type in which there is interposed between
an oscillafing member and a rotating
member a slider having teeth or inclines
on the side on which if is in engagement
with the oscillator and smaller teeth on
the side on which it engages with the
rotor, the inclination to the plane of
rotation of the incline .on the side of the
oscillator being less by an amount exceed-
ing the angle .of starting friction than

the incline faces of the smaller teeth
driving the rofor, and so arranged that
relative movement in the plane of rofa-
tion between the slider and the oscillator
results in axial movement of the slider
causing engagement between its smaller
teeth and the small teeth on the rotor.

The object of the present invention is
b0 provide improved means whereby the
necessary axial movement is effected by
means of inertia without the aid of frie.
tion springs, or the like.

The invention consists in-the provision
of a mass or inertia member moving with
the slider in its rotation, but capable of
longitudinal movement independently of
the slider. '

The invention further consists in Pro-
viding on the oscillator suitable stops
engaging with the inertia member one
seb of stops preventing movement of the
slider relatively to the oscillator op one
side of the mean position, while another
set prevents movement of the slider rels.
tively to the oscillator on the other side
of the mean position, while a third set
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. on either side of the mean position of
the slider relatively to the oscillator.
The invention further consists in pro-
viding -a suitable fork or other means by
5 which the inertia member can be moved
axially to engage any one of the sets of
stops on the oscillator.

The invention further consists in the
improved unidirectional drive and means
for reversing the direction of rotation or
entirely disengaging the oscillator from
the rotor hereinafter described.

In carrying the invention into effect
according to one example, the oscillator
is constructed with radial ‘teeth on its
face, these teeth engaging with similar
teoth on the face of a slider mounted co-
axially with the oscillator. The slider
carries on its other face smaller teeth
adapted to engage with small teeth on
the rotor which is also co-axial with the
oscillator. On the slider there are pro-
vided pins projecting parallel to the
axis engaging with circular holes on a
ring surrounding the slider, so that this
inertin member must necessarily rotate
with the slider, but can move longitu-
dinally relatively to the slider. On the
oscillator there are provided one or more
pins also projecting parallel to- the axis
and engaging with apertures in the
inertia member. The pins are -cut away
so that in one position of the inertia
member relatively to the slider, motion
of the slider relatively to the oscillator
in one direction is prevented, while in
another position a similar motion on the
other side of the mean position between
the oscillator and the slider is prevented.
In the intermediate position of the
inertia member in the longitudinal direc-
tion, mno relative motion is possible
between the oscillator and the slider. If
desired, in a fourth position of the inertia
mass free movement relative to the slider
may be allowed in either direction in
order to prevent relative movement
between the oscillator and the rotor.in
either direction. The clearance between
the oscillator, slider and rotor is such
that when the slider is in its mean posi-
tion with the larger teeth in their closest
engagement with the teeth on the oscil-
lator, the smaller teeth on the slider are
just free of the small teeth on the rotor.
In this position the rotor can move rela-
tively to the oscillator in cither direc-
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tion. When the inertia member is
moved by means of the fork to either of
its extreme positions, the relative slid-
ing allowed between the slider and the
oscillator causes engagement of the small
teeth on the slider with the small teeth on
the rotor. In one extreme position of
the inertia member, engagement takes
place when the oscillator is moving in
one direction, and in the other extreme
position of the inertia member the
engagement takes place when the oscil-
lator is moving in the opposite direction,
so that by moving the inertia member in
the longitudinal direction, the driving
can be effected in either direction or a
free wheel position may be obtained. The
inertia of the inertia member moving
with the oscillator and sliding longitu-
dinally on the pins on the slider at the
beginning and end of each oscillation
causes a movement of the slider relative
to the oscillator away from and tc the
mean position, so that the mnecessary
engagement or  disengagement  takes
place, and owing to the fact that the
inertia member does not move longitu-
dinally with the slider only the inertia
of the latter in the longitudinal direc-
tion has to be overcome, so that a very
rapid engagement and disengagement is
possible.

Tt will be seen that the force necessary
to accelerate the slider in the longitudinal
direction, and the force applied to the
slider by reason of the inertia of the
inertia member will be proportional; and
that the engagement will, therefore, be
extremely certain and independent of the
frequency of the oscillation.

It wil be seen that with the above
deseribed clutch it is capable of driving
in one direction only or in the reverse 100
direction as desived, or can act as a free
wheel or locking device as desired. Ib
is capable of very many applications, for
example, for traction purposes where a
forward and reverse drive and free wheel 105
are required, or for locking . purposes
sach as on liffts or the like where instan-
tancous locking is required on the occur-
rence of undue acceleration.

Dated the 21st_day of September, 1922. 110
w. orYLLS ADAMS,

87, Victoria Street, London, S.W. 1,
Chartered Patent Agent.
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Improvements in Unidirectional Driving Devices.

[, Guores CoNsTaNTINESCO, of *Car-
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Britain and Ireland, do hereby declare
the nature of this invention fo be as
follows :— :

The present invention relates to
clutches particularly for converting oseil-
lation motion to motion in one direction.

The invention - consists
mechanism comprising a slider situated
between an oscillating member and a
rotating member having teeth on one side
and a friction device, preferably elastic,
on the other side situated in such a posi-
tion that it can be kept free from ol

The invention further consists in a

unidirectional driving device comprising
an oscillating member mounted in suit-
able bearings in a frame, a rotating mem-
ber on an axle having its bearing in an
oscillating member, a slider having suit-
ably formed teeth on the side nearer the
oscillating member and in contact with
a rubber or like pad on its other side, the
other surface pad being in contact with
the driving member of the rotor, the
apparatus being arranged so that the
motion of the oscillator in one direction
jamming takes place between the oscil-
lating member, “slider, friction pad and
rotor.
- The invention further consists in pro-
viding such an arrangement with suit-
able pins or stops whereby relative move-
ment between the slider and oscillator in
the rotary direction is prevented in one
direction. or the other, as desired.

The invention also consists in arrange-
in the friction surfaces outside the
casing of the apparatus so that they are
not liable to receive oil from the other
parts of the apparatus.

The invention also consists in the
improved unidirectional driving  mech-
anism hereinafter deseribed, :

In carrying the invention into effect
according to ome example, the oscillating
member is mounted in a suitably fixed
frame on plain bearings. The rotor shaf
passes axially through the oscillating
member and overhangs at one end of the
apparatus. On this end of the appara-

slider having teeth on one face adapted
to engage with gorresponding feeth on
the oscillating member. The other face
of the slider bears against a rubber pad
mounted on the rotor axis and on the
other side of the rubber pad there is pro-
vided a flange keyed to the rotor shafh,
A suitable pin is carried by the oscillator
adapted to prevent movement of the
slider relatively to the oscillator in one
direction or, if desired, an adjustable pin
or other means may be provided by which
the relative movement can be Prevented

in a clutch

in either direction or both directions or
free movement allowed, if desired.

The operation of the above described
apparatus is as follows :—

On movement of the oscillator in one
direction the slight friction between the
rotor and the slider and the inertia of the
slider itself causes the slider %o move

relatively to the oscillator with the con..

sequence that the engaging teeth of the
oscillator and slider are given a relative
Movement causing the slider to be pressed
strongly against the rubber pad and drive
by means of friction. On the return
movement of the oscillating member the
stop comes into action and prevents rela-
tive movement of the oscillabor and slider
so that there is no jamming of the slider
against the rubber pad for movement in
this direction. Consequently the rotor is
given an intermittent rotation in one
direction.

In order that the device may operate
satisfactorily, it is cssential that no .oil
should pass on to the faces of the rubber
pad. With the construction as above
described, this part of the apparatus over-
hangs so that the teeth and bearings may
be worked immersed in oil without
danger of the oil passing to the rubber

ad.

P Many variations of the above arrange-
ment are .possible for the purpose of
increasing the initial friction” or inertia
or both by which the initial relative
movement between the slider and oscil-
lator is produced. TFurther the oscil-
lator, slider and rotor may be arranged
axially or radially as desired. In the first
case the contacting surfaces will be plane
surfaces and in the second cylindrical,
and if cylindrical surfaces are employed,
the fubber ring may be continuous and
the slider may be divided into segments,
In some cases it is advisable to produce
& partial vacuum in the casing of the
apparatus in order that creeping of oil
to the friction surface by capillary action
may be avoided.

The invention is conveniently applied
to driving mechanism constructed in
accordance with my Patent Specification
Nbo. 185,022, In this form of the inven-
tion there is mounted in a fixed casin
an oscillating flywheel which is con
nected to a floating lever having at its
middle point a connection for two con-
necting rods adapted to oscillate the two
oscillating members co-axial with a rotor
member. The other end of the floating
lever is connected to the driving crank.
The oscillabing members move within
ball bearings in the fixed casing and form
the bearing for the rotor shaft. Sliders
are provided on each side of the appara-
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tus having inclined teeth on one face
co-operating teeth on the oscillating
members and bearing against rubber pads
whose other sides bear against flanges
keyed to the rotor shaft. Thé faces of
the sliders which bear against the rubber
pads are outside the casing of the
apparatus so that oil is prevented from
*passing from the toothed faces and bear-
ings to the fricticn driving mechanism.

In order to keep the oscillating mem-

ber moving about a mean position, it is
subjected to a constant spring pull by
means of a rod passing through a block
pivoted in the casing and forming an
abutment for a spring whose other end
bears against a flange or nuts on the rod.

Dated this 16th day of December, 1922.

W. GRYLLS ADAMS,
87, Victoria Strect, London, S.W. 1,
Chartered Patent Agent.

COMPLETE SPECIFICATION.
Improvements in Unidirectional Driving Devices.

I, GrorGE ConsTANTINESCO, of * Car-
men Sylva ”, Beechwood Avenue, Oat-
lands Park, Weybridge, in the County
of Surrey, a subject of the King of Great
Britain and Ireland, do hereby declare
the nature of this invention and in what
manner the same is to be performed, to
be particularly described and ascertained
in and by the following statement :—

The present invention relates o uni-
directional driving devices for various
purposes and is applicable %o devices
intended to drive in one direction only,
or driving in two directions, or giving a
free wheel or locking position as may
be required.

The invention is suitable for unidirec-
tional driving devices which may or may
not be reversible in cases in which it is
required to transmit considerable forces
with as little backlash as possible, and
is especially applicable to apparatus for
transmitting motion from a steadily rotat-
ing shaft to a driven shaft rotating ab
~variable speed and, or against a variable
resisting torque.

The invention is applied to unidirec-
tiopal driving devices of the type- in
which an intermediary or sliding mem-
ber is situated between an oscillating
member and a rotary member and
arranged so that relative angular move-
ment between the sliding member and the
oscillating Mmember causes alternate move-
ment of said sliding member at right
angles to the movement of rofation, so
that for relative motion between the
oscillating member and the intermediary
member, jamming takes place in one
direction, while on the reverse movement
of the oscillator, the rotor is allowed to
overrun the slider and oscillator:

When such miechanism. is applied for
the purpose of obtaining continuous rota-
tion of a rotor driven by a rapidly oseil-
lating member, difficulty is experienced
in preventing back-lash and in causing
sufficiently rapid disengagement between
the oscillator and the rotor. .

The object of the invention is to con-
struet a unidirectional driving mechan-
ism in such a manner that these difficul-
ties are avoided.

In order to better wunderstand the
invention, it is necessary to define certain
angles which are of exireme importance
if proper functioning of the apparatus is
to be obtained.

In apparatus of the type to which this
invention relates, certain definite propor-
tions and angles of inclination of the
teeth on the two sides of the slider when
tecth are employed, or the angle of incli-
nation of the teeth on one side and the
angle of friction on the other, are of
extreme importance. The angle of
inclination of the driving surfaces with
the plane of rotation plus the angle of
friction between the driving surfaces I
have termed the “ driving angle”, in
examples in which the movement of the
glider takes place axially. In cases in
which the movement of the slider is in
a radial direction the “.driving angle”
is the angle of inclination of the driving
surfaces with planes tangential to the cir-
cumference of rotation plus the angle of
friction. :

The present invention consists in
apparatus of the type indicated in which
the co-operating faces of the oscillating
member are constructed so that the driv-
ing angle between the oscillating mem-
ber ana the sliding mewmber is smaller
than the driving angle between the slid-
ing memher and the rotor by an amount
just sufficient to secure, that when the
oscillating member is oscillated at high
frequency  alternate eilgagement and
jamming and disengagement of said three
members is obtained in order to convert
oscillating movemcut into infermittent

" retary movement with a minimum of

back-lash.

The invention also consists in such uni-
directional driving mechanism in which
the sliding member has symmetrical
teeth on both sides, the angles of inclina-
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tion of the teeth between the sliding mem-
ber and the oscillating member being
greater than the angles of inclination of
the teeth between the slider and the rctor.

"The invention further consists in such
mechanism having a frictional drive
between the slider and the rofior, the two
sides of the slider being constructed of
different material so that -the angle of
friction between the co-operating surfaces
of the slider and rotor is greater than
the driving angle of the co-operating sur-
faces between the slider and the oseil-
lator.

The invention also consists in the pro-
vision of suitable stops to limit the move-
ment of the slider relatively to the oseil-
lator in one direction or the other, as
desired, in order to provide reversing the
mechanism. '

The invention also consists in arrang-
ing the apparatus so that the inertia of
the slider tends to assist engagement and
disengagement between the slider and
the rotor.

The invention further consists in pro-
viding an additional mass or inertia
member moving with the slider in its
rotation and arranged so that relative
longitudinal ~ movement is  allowed
between the slider and -the additional
inertia member,

The invention further consists in an
improved clutch comprising a sliding
member having teeth on its two faces
situated between an oseillating member
and a rotating member having corre-
sponding teeth, the teeth on one side of
the slider being larger and of less incli-
nation than the teeth on the ofher side,
so that engagement of the smaller teeth
is effected by relative movement of the
slider and the oscillating member or of
the slider and the rofating member.

The invention also consists in providing
a slider having large teeth on ome side
and gripping on the other side by means
of friction surfaces of rubber or other
suitable material.

The invention also consists in arranging

the friction surfaces outside the casing
of the apparatus so. that they are mnot
lisble to receive oil from the other parts
of the apparatus.

The invention further consists in a
clutch as above described having the
larger teeth on the slider on the side
which co-operates with the oseillating
member, so that the inertia of the sliding
member tends to assist the engagement
and disengagement of the smaller sets of
teeth. :

The invention further comsists in pro-
viding an additional mass or inertia mem-
ber moving with the slider in its rotation

arranged so that relative longitudinal
movement is allowed between the slide
and the additional inertia member,

The invention also consists in providing
an elastic connection in the rotary direc-
tion between the slider and an additional
inertia member.

The invention further consists in pro- ,
viding means whereby permanent friction
against relative rotation is provided
between the slider and the wember
carrying the small feeth, such mem-
ber being either an oscillating or rotat--
ing member, in order to obtain the neces-
sary resistance to rotation on tne slider
to give it a movement at right angles and
thereby effect engagement of the small
seis of teeth.

The invention also comsists in provid-
ing on the oscillator & suitable stop or
sebs of stops or their equivalent engag-
ing with the slider or with the additional
inertia member to prevent movement of
the slider relatively to the oscillator” on
one side of the mean relative position,
while another stop or set of stops, or
the same stops suitably displaced pre-
vents movement of relative rotation of
the slider relatively to the oseillator on
the other side of the mean position with
or without a third stop or set of stops or
third position of the same stops, pre-
venting any movement on either side of
the mean relative position of the slider
relatively to the oscillator.

The invention further consists in cases
in which reversal is not required in form-
ing the larger teeth with inclined faces
on one side only, the other faces of each
tooth acting as stops to prevent amgular
movement of the slider relatively to the
oseillator in one direction and thus
allowing free relative movement between
the rotor and the oscillator when the
latter is moving in one direction.

The invention also consists in an im-
proved clutch -or unidireetional driving
device comprising a sliding member, in
the form of a ring having teeth on its
two faces situated between the oseillat-
ing member and a rotating member hay-
ing corresponding teeth; the teeth on one
side of the slider being larger and of less
inclination than the teeth on the other
side so that engagement and disengage-
ment of the smaller teeth is effected by
relative movement of the slider and the
oscillating member or of .the slider and
the rotating member.

The invention further consists in a
clutch or wunidirectional driving device
comprising a sliding member in the form
of a ring having teeth on its two faces,
one set of teeth being of smaller depth
and’ adapted to engage and disengage 130
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with teeth on a rotating member, while
the other set of teeth are larger and per-
manently in engagement and are adapted
to co-operate with teeth on the oscillat-
ing member to give the slider a longi-
tudinal movement in the direction to
cause engagement and disengagement of
the smaller tecth on the slider with the
teeth on the rotating member.

The invention further consists in
means whereby a permanent friction
against relative rotation is provided

between the slider and the member carry-
ing the small teeth, either the rotating
or the oscillating member,- in order to
obtain the necessary resistance to rota-
tion of the slider to give it a movement
of translation and thereby effect the
engagement and jamming of the small
teeth. .

The invention also consists in provid-
ing a suitable spring pressing the slider
so that the small teeth are in contact with
the small teeth on the Totor or oscillator.

The invention also consists in the com-
bination of a mass or inertia member
moving with the slider as deseribed above
permanent friction with or without
springs being provided between the
slider or its additional inertia member
and the rotor.

The invention also consists in provid-
ing means by which the small teeth on
the slider are kept out of contact with
the teeth with which they co-operate for
driving, during the period at which the
rotor is overrunning the slider.

The invention further consists in pro-
viding a locking plate moved frictionally
by the rotor and carrying flat topped
feeth co-operating with flat topped teeth
on the slider and capable of being moved
by the slider or its additional inertia to
displace said teeth relatively through a
distance of half the pitch of the small
teeth when fhe slider commences to move
faster than the rotor in the driving direc-
tion and so to allow engagement of the
small teeth on the slider with the small
teeth on the rotor during the driving
period.

The invention further consists in the
improved wunidirectional driving mech-
anism and means for reversing the direc-
tion or rotation or entirely disengaging
the oscillator from the rotor hereinafter
described.

Referring to the accompanying dia-
grammatic drawings :—

Figure 1 is a sectional elevation shew-

ing the general arrangement of one form
of apparatus according fo the invention
as applied to transmission gear of the
type described in my Patent Specifica-
tion 185,022 ; '

Figure 2 is a part sectional elevation
at right angles to TFigure 1 faken on
the line 2—2, Figure 1;

Figure 3 is a part sectional elevation
on the line 3—3, Figure 1;

Figure 4 is a sectional plan showing
the arrangement of the oscillating mass
and floating lever;

Figure 5 is a sectional elevation on the
line 5—5, Figure 1;

Figure 6 is a detail view showing a
modified arrangement applicable to the
general mechanism shown in Figures 1
to 4;

Figure 7 is a detail view showing a
further modification ;

Figure 8 and 9 are diagrams show-
ing the inclination of the teeth on the
slider ;

Figure 10 is a sectional elevation show-
ing another form of the mechanism, while

Figures 11, 12 and 13 show the same
arrangement in different positions;

Figures 14, 15, 16 and 17 show parts
of the mechanism in the positions which
they occupy respectively in Figures 10
11, 12, and 13.

Figures 18, 20, 21 and 19 are sections
at right angles to those shown in Figures
12, 15, 14 and 17, showing the arrange-
ment of the stops for driving in either
direction as required, the free position
and the position for obtaining a locked
gear;

- Figure 22 is an elevation at right
angles to Figures, 10, 11, 12 and 13
showing the means for changing the
sense of rotation of the mechanism ;

Figure 23 is a section on the line
23—23, Figure 22; :

Figure 24 is a sectional plan of the
mechanism shown in Figure 22;

Figure 25 is a sectional elevation of
the apparatus applied to a reducing and
reversing gear;

Figure 26 is a section on the line
26—26, Figure 25 ; .

Figure 27 shows a sectional side eleva-
tion of the mechanism applied to a
reducing and reversing gear on the back
axle of a motor vehicle;

Figure 28 is a sectional plan of the
saine ;

Figure 29 is a section on the line
29—39, Figure 27 ;

Figure 30 is a section on the line
30—30, Figure 27 ;

Figure 31 is a sectional view of another
form of reducing and reversing gear;

Figure 32 is a section on the Iline
32—32, Figure 31;

Figure 33 is a sectional elevation of
a reducing gear combined with a differen-
tial arrangement comstructed according
to the invention;
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Figure 34 is a transverse section of a
modification in which springs are pro-
vided between the additional inertia
member and the slider, while

Figure 35 is a sectional elevation on
the line 35—35, Figure 34 ;

Figures 36 and 37 show an alternative
arrangement in which elasticity is intro-
duced between the additional inertia and
the slider; .

Figures 38 to 41 show an alternative
method of providing adjustable stops for
reversing the motion when desired;

Figures 42 to 45 show a modification
in which relative movement of rotation
between the oscillator and the slider
cause a radial movement of the slider
to effect locking and wunlocking of the
device;

Tigure 46 shows a modification in
which two sliding members are provided
between the- oscillator and the rotor;

- Figures 47 and 48 are diagrams illus-
trating the preferred method of cutting
the teeth with plane surfaces so that the
teeth will mesh all over;

Tigure 49 is an "axial section showing
a further modification; while

Figures 50 and 51 show the form of
the pin on the slider in engagement “with
the locking plate;

Figures 52 and 53 show a form of the

apparatus in which frictional surfaces are
‘employed instead of small feeth.

In the form of the invention shown in
Figares 1 to 5, the drive is effected
through a heavy flywheel a mounted on
the shaft & which rotates in ball bear-
ings ¢ mounted in a fixed casing d which

is supported on a vehicle or other appara-

tus in any suitable manmer. The shaft b
carries at one end an eccentric ¢ which
is connected by a strap f to one end of a
floating lever ¢g. This floating lever is
connected at a pivot & to a swinging arm
k carrying masses at its ends and mounted
on a fixed pivot I. The other end of the
floating lever g is pivoted at m to a pair
of connecting rods » m which are con-
nected to two oscillating members o 2
capable of oscillating on a shaft ¢ capable
of rotating in fixed bearings 7 7.  The

rotor is keyed to the shaft ¢ and com-

prises two oppositely disposed members
s s having radial testh ¢ of triangular
section on their internal faces always in
engagement with similar teeth on sliding
members » » which have on their other
faces small teeth v adapted to engage
with corresponding teeth on the oseil-
lating members o p. The sliding mem-
bers % w are free to move in the axial
direction, and the large teeth ¢ on the
outer side of the slider are formed each

with one face in a radial plane through

the axis of rotation and the other face
inclined at an angle of say 30 degrees
with the plane perpendicular to the axis
of rotation. The smaller teeth v are
symmetrical and inclined at an angle of
about 45 degrees with the plane perpen-
dicular to the axis of rotation. Other
suitable forms of teeth are shown in
Figure 9. The depth of the teeth is
such that the small teeth are just out of
engagement when the large teeth are
fully in mesh. .

Flat springs 2z are provided acting
between the flanges w on the sliders and
the flanges y on the rotor members to
keep the small teeth » on the sliders in
mesh contact with the small feeth on the
oscillators. A dashpot or damper 1 is
provided connected to the oscillating
lever & with or without suitable springs
in order to maintain a definite mean
position of the oscillating lever. In the
dashpot 1 which is completely immersed
in oil, there is provided a piston rod 2
connected at its upper end to the swing-
ing arm % and having within the dash-
pot a flange 3 co-operating with the
cylindrical member 4 having inturned
flanges which engages with the flange 3.
Suitable . apertures 5 are provided through
the flanges of the cylindrical member
so that the spaces at the ends of the
cylinder 1 are alternately placed in com-

-munication with apertures 6 through

which oil can flow into the ends of the
cylinder. = The cylinder itself is com-
pletely immersed in oil and the internal
surface is in the form of two cones mect-
ing at their bases so that as the piston 3
moves away from the mean position in
either direction, the area awvailable for
the escape of liquid rapidly decreases;
with the result that if the swinging mem-
ber £ is caused to oscillate on one side
of its mean position much larger pres-
sures are created on cne side of the piston,
so that the apparatus has the effect of
ultimately . bringing back the ccnfre of
oscillation to the required original mean
position. -

The operation of the above described
apparatus is as follows :—

The . steadily rotating driving shaft
causes the ecccentric e to oscillate the
floating lever g which serves to split the
movement between the oscillating lever £
and the connecting rods # which are con-
nected to the oppositely moving oscillat-
ing members o p. The oscillation cf
the member o in one direction owing to
the presence of the springs z between the
flanges 4 y tends fo move the slider u
so that the larger teeth on its outer side
move up the corresponding feeth on the
rotor s with the consequence that for
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- the slider or the rotor with if;

movement of the oscillating member in
this direction, the slider # is forced to
the left causing engagement between the
small teeth on the slider and the small
teeth on the oscillating member, so that
heavy pressure is created between the
oscillator, slider and rotor owing to-the
different angles of inclination (see Figure
9) of the small and large feeth, with the
result that the whole oscillating mem-
ber, slider and rotor move together in
this direction. When the oscillating
member o moves in the reverse direction,
the right angled faces on fhe large feeth
¢ of the rotor prevent any relative slid-
ing movement between the slider and the
rotor, and there is no force other than
that exerted by the springs 2z tending to
move the slider so that its small teeth v
engage with the small teeth on the oscil-
lator; consequently when the oscillator
moves in this direction it does not catry
the small
teeth merely slipping one over the other
against the action of the flat spring =
During this reversed movement, how-
ever, the other oscillating member 9
comes into operation and drives the rofor
in the direction in which it was
previously driven by the oscillating
member 0. A unidirectional drive on the
rotor is thus obtained owing to the alter-
nate impulses given by the oscillating
members 0 p. ;

In the form of the invention shown
in Figure 6, a friction pad 31 is pro-
vided to exert friction hetween the oscil-
lator 32 and the slider 33. The friction
is exerted between the circular pad 31
and a sleeve 34 connected to the slider
by keys and keyways so that axial move-
ment of the slider is allowed. In this
case the initial relative movement
between the oscillator and slider in the
axial direction is obtained by the friction
causing the larger testh ¢ on the slider
o ride up the inclined teeth on the rotor
and so effect engagement of the small
teeth » on the slider with the small teeth
on the oscillator. The arrangement
above described may be inverted with
advantage; the large feeth being formed
on the oscillator side and the small feeth
on the rotor side. In this case the fric-
tion must be between the rotor and the
glider. In this latter arrangement the
engagement is substantially assisted by
the inertia of the slider itself and the
inertia of the pad 31, especially when the
frequency of oscillation is high.

In the form of the invention shown in
Figure 7, the large teeth 11 are situated
on the side of the slider 12 whick is
adjacent to the oscillator 18 and the
small teeth 14 situated on the side of the

slider adjacent to the rofor 15 A ring
16 operating as an inerfia member . sur-
rounds the slider which is free to move
axially relatively to the ring on keys 17
which prevent relative movement of rota-
tion between slider and ring.

Tn this modification of the invention,
the necessity for springs to lkeep the
glider and rotor In contact is avoided as
the inertia of the ring 16, immediately
oscillation takes place in the direction in
which engagement is required, causes the
glider to slide relatively to the oscillator
and coffect engagement of the small feeth
on the slider with the small teeth on the
robor.

The method of constructing the teeth
will be readily understood from the dia-
grams Figures 8 and 9. The angle of
inclination to a plane perpendicular to
the axis of the driving faces of the large
teeth on the slider o must be equal to the
angle of inclination 3 of the driving faces
of the small teeth to the same plane minus
an angle at least equal to the angle of
friction, that is if ¢ is the angle of
inclination of the large teeth, 8 the angle
of inclination of the small teeth, and vy an
angle greater than the angle of friction,
we must have: a= 8~ y.

If desired instead of large teeth a
helical gear may be employed in which
case the angle @ of the helix must be
governed by the same relation.  Frie-
tion surfaces may, if desired, be employed
instead of the small testh. In this case
the angle B corresponds to the angle of
friction bebween such frictional surfaces
and if the angle  of the feeth or helix
does not fulfil nearly enough the above
relation of the parts either slip or
become firmly locked together and dis-
engagement does not take place except
under application of considerable forces.

In practice it has been found thab the
angle y must exceed the angle of friction
between the material employed when dry.
Probably because the film of oil is tem-
porarily expelled by the high pressure
between the teeth at the moment of
engagement. A value of the angle
which I have found suitable is about 15
degrees. If the tee}h are construebed
in  this manmer a. wedgihg aetion is
obtained which gives a positive sliding
action to the slider causing the small
teeth on the friction surfaces to engage
satisfactorily so that all the parts then
become jammed together and slip or dis-
engagement during the driving peticd is
preverited. :

In all the mechanisms the clearance
between the oscillator, slider and rotor
must be arranged in such a way thab
when the large teeth are in mesh, the
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small teebth are clear in order to allow
relative rotation.

In the modification of the invention
shown in Figures 10 to 24 which is suit-
able for effecting rotation of the driven
shaft in either direction at will or for
giving a iree and also a locked pusition,
it required, the oscillator 41 is formed
with large teeth 42 equally inclined on
both sides as shown in Figure 8. The
small teeth 43 are also equally inclined
and correspond with the teeth on the
rotor 44, Keys 45 are provided on the
slider as in Figure 7 and the ring 46 is
capable of sliding freely in the axial
direction relatively to the slider on these
keys. Grooves 47 are provided in the
ring 46 adapted to engage with the
prongs 48 of a fork which is carried by
a sleeve 49 on an actuating rod 50 which
is capable of being set in four different
positions and held by the spring detent
5l engaging in notches 52 on the actuat-
ing rod 50.

The various parts are shown in four
different positions in Figures 10, 11, 12
and 13; corresponding views being shown
at Figures 14, 15, 16 and 17, and Figures
18, 19; 20 and 21. The oscillator carries
a pin 53 which is cylindrical in some
parts and cut away as illustrated in
others. This pin passes through a cir-
cular aperture 54 in the ring 46 which is
carried by the slider.

In the position shown in Figures 10,
14 and 18, movement of the ring 46 and
therefore of the slider relatively to the
oscillator 41 is allowed by reason of the
nofch or cut away portion 55 which is
opposite the ring 46 in this position. The
result of this is that for movement in
one direction the inertia  of the ring
causes the slider to ride up the large teeth
on the oscillator and causes engagement
of its small teeth with the small teeth on
the rotor.

In the posifion shown in Figures 11,
15 and 21, the aperture in the ring is
prevented from movement relafively to
the oscillator by reason thit around its
whole circumference it is opposite a
cylindrical portion of the pin so that no
relative movement is possible, with the
result that the large teeth cannot ride
in either direction therefore allowing free
movement bebween the slider and the
rotor in both directions.

In the positions shown in Figures 12,
16 and 20, the opposite side of the aper-
ture in the ring 48 is opposite a notch 56
in the pin on the oscillator, so that rela-
tive movement between the slider and
the oscillafor is possible in the opposite
direction to that in which it can ocour
in the position shown at Figures 10, 14

and 18, with the result that engagement
between the slider and rotor takes place
due %o relative movement and riding up
on the large teeth giving rotation in the
opposite direction.

In the position shown in Figures 13, 17
and 19, the ring can move relatively to
the slider in either direction so that
relative movement and riding up of the
large feeth can take place in either direc-
tion locking the oscillator, slider and the
rotor together in either direction.

In the form of the invention shown in
Figures 25 and 26-in which the inven-
tion is applied to a reversing gear box,
the driving shaft 61 carries two similar
eccentrics 62 working in phase on which
are pivoted two straps 63, 64 adapted to
oscillate the members 65, 66 in opposite
directions. Sliders 67, 68 as above
described, are situated between the oscil-
lators 65, 66 and the members 69, 70
which are keyed fo the rotor shaft 71.
Cut away pins 72, 73 carried respectively
by the oscillators 65, 66 and engaging
with the inertia rings 74, 75 are pro-
vided for causing the slider to be jammed
in one or the ofher direction as desired or
to be free for either direction of oscilla-
tion, the inertia rings being mounted on
keys on the sliders 67, 68 and moved by
forks 76, 77 carried by a longitudinally
movable shaff 78, so that they can be
set for driving in either direction or to
give a neutral position as desired.

In the form of the invention shown in
Figures 27, 28, 29 and 30 as applied to
a reversing and reducing gear suitable for
fithing on the hack axle of a motor
vehicle, the driving shaft 81 carries two
eccentrics 82, 83 which are in phase and
are connected to oscillating members 84,
85 mounted so that they operate on a
shaft 86 at right angles to the driving
shaft 81. The mechanism by which the
oscillators drive the shaft 86 is similar
to that above described. The oscillators

84, 85 are provided with large teeth 42

on their outer faces, these teeth being
always in engagement with corresponding
large teeth on the sliders 45 but allowing
the mnecessary clearance for .disengage-
ment of the small teeth. These sliders
are also provided with keys on which the
inertia rings 46 can slide axially. On
the outer faces of the sliders 45 small
teeth are formed which engage intermit-
tently with the small teeth on the rotor
members 44 keyed to the rotor shaft 86
The movement of the inertia ring 46
relative to the oscillating member is con-
trolled by the pins 53 carried by the
oscillating members passing through the
circular - apertures in the rings 46 and
capable of being moved inthe axial direc-
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tion by means of the fork 48 which can
be adjusted by the rod 87. The pins 53
are cut away to allow relative movement
between the oscillators and slides in the
rotary direction or to restrain such move-
ment, as described with reference fo
Figures 10 to 24.

In the form of the invention shown in
Figures 31 and 32 the reducing gear-is
mounted in a casing 91 and the driving
shaft 92 carries three eccentrics 93, 94
and 95 set at 120 degrees apart. Three
oscillating members 96, 97 and 98 are
employed operated respectively by the
straps of the three eccentrics and acting
through sliders 101, 102 and 103 on
rotary members 104, 105 and 106 keyed
to the driven shaft 107. The oscillators
carrying pins 108, 109 ‘and 110 passing
through apertures in the inertia rings
111, 112 and 113 and acting as stops in
the manner above described. These

rings can be moved laterally by the forks

114, 115 and 116 keyed to the actuating
rod 116 so that the direction of rotation
of the driven shaff is determined by
their position as previously described.

It is obvious that any number of phases
can be similarly adapted for such mech-
anism and advantage can be taken of this
for balancing the rotary and oscillating
weights. The larger the number of
phases, the more uniform is the torque
ohtained in the rotor shaft.

In the form of the invention shown in
Tigure 33 a differential gear is combined
with a reducing gear suitable for use in
larger mofor vehicles. In this modifi-
cation the driving shaft 121 is conmected

by an eccentric 122 to a floating lever

123 connected at its ends by two pairs
of rods 124, 125 to two pairs of indepen-
dent oscillating members 126, 127 rotat-
ing two independent axles 128, 129 driv-
ing the road wheels of the vehicle. The
oscillating members are connected alter-
nately with the rotating axles through
two pairs of sliders 130, 131, shown dia-
grammatically in the figure but acting
and arranged in the manner previously
described.  Springs may be provided
connected to the floating lever to main-
tain the mean position of the latter,

In some cases it is desirable that the
inertia ring on the slider should be elas-
tically mounted in such a way that the
slider is free to move axially but is
driven as regards its oscillation about the
axis by a suitable elastic coupling to the
inertia ring. This may be effected as
shown in Figures. 3¢ and 35. In this
arrangement the inertia ring 140 is pro-
vided with inturned lugs 141 which form
an abutment for springs or equivalent
elastic material 142 whose other ends

rest against lugs 143 formed of an inter-
mediate member. 144 which is keyed to
the slider by the splines 146. The object
of mounting the inertia member on the
glider by springs as shown in this modi-
fication is to avoid the heavy stresses
which would arise owing to the greatly
increased inertia effects at high speeds.

The provision of this elastic coupling
has the effect of reducing the stresses due
to the shock of engagement of the small
teeth during the non-driving period when
these teeth are overrunning. These
stresses may by this means be limited 6o
the high frequency impacts of the small
teeth acting on the mass of the slider and
the surrounding sleeve only so that the
mass of the inertia ring does nob operate
in ircreasing the intensity of impact. A
similar resulf may be obtained by con-
structing the inertia ring itself of rubber
cast around or fixed o a light metallic
pad or ring on which the keys or castel-
lations engaging with the slider are
formed.

Tigures 86 and 37 show an alerna-
tive arrangement by which elasticity may
be introduced between the inertia and
the slider by means of external springs.
In this modification the inertia member
147 is conmected by springs 148 to the
ring 149 which is mounted on keys 150
on the slider 151 which has large teeth
152 engaging with the oscillating mem-
ber 153 and small teeth on the other side
engaging intermittently with the small
teeth on the rotor 154.

In order to obtain reversal it is nof
essential that the inertia ring or a sleeve
surrounding the slider should be moved
axially in the manner above described.
The same result can be obtained by other
means, for example, by providing a rotat-
able pin engaging with a suifable aper-
ture in the inertia member surrounding
the slider. This method of obtaining
reversal is illustrated in Figures 38 to
4]1. In this;form of the invention the
stop or pin 155 is carried on a spindle 156
connected by an arm 157 and connecting
rod 158 to a hand operated adjusting
lever 159. By using this arrangement,
the reversing pin may act directly on
an extension of the slider ifself and it is
therefore suitable to make reversible
mechanisms like those illustrated in
Figure 1 to Figure 6 in which no inertia
rings are employed.

In the position shown in Figures 38
and 39 the inertia is locked in both
directions. . )

In the position shown in Figure 40
relative movement is possible in “one
direction, the stop 155 having been
moved through an angle to give the
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159. - . . ,

In the position shown in TFigure 41
the stop 155 has been moved in the
opposite” direction giving relative free-
dom of movement in the opposite direc-
tion. . E . - )

It will be obvious that Thany modifica-
tions - are possible for providing an
adjustable stop - to limit the relative
niovement between the slider and the
member carrying the large teeth in one
or other - direction as desired, and the
forms above described are - merely
examples: to illustrate the - mannsr in
which it may be effected.

It will be seen that the slider may not

be in the form of a complete ring, but
may be made in-two halves or other num-
ber of segments held together by the
inertia. ring or by a suitable surrounding
pad. :
Where space does not allow the axial
arrangement, slider segments  may be
arranged so that the relative movement
of rotation causes them to move in a
radial - direction; -An example of this
form of the invention is shown at Figures
42 to 45. , ,

In - this example the slider 161 is
arranged so that the movement of the
oscillator 162 causes a radial movement
of the slider on the square radial gtides
169 which -effects engagement and lock-

“ing together of the oscillator 182, glider

161 and rotor 163 by the engagement of
the small teeth 164. The direction in
which rotation is allowed in this case is
determined by the position of the pin 165
which -is ‘moved laterally by arms 166
carried. by a member 167 mounted on an
axially movable shaft 168. The pin 165

in.this modification which passes through

apertures in the inertia member 170 is

-cut away to allow the.necessary relative

nmiovement between the slider and oscil-
labor in a manner similar to that above
described. -

Another variation of the arrangement
is to use two juxtaposed sliders instead
of one.

For example, in the form of the inven-
tion shown in Figure 46, the oscillator
171 engages with a slider 172 through
the large teeth 173.
an inertia ring 174 on splines as above
described and  engages  intermittently
with a second slider 175 through the
small. teeth 176. This second slider is
permanently in engagement with the
robor 177 through - the teeth 178. A
series . of flat springs 179 is provided
adapbed to press the two sliders into mesh
contact.  The depth of the teeth bebween

_the oscillator and the first slider is sub-

The slider carries

stantially the same as the depth of the
teeth -between the second slider and the
roor and the inclinations of the teeth to
a place perpendicular to the axis of the
rotor may conveniently be 120 degrees
for the teeth hetween the oscillator and
the first slider, 90 degrees. for the small
teeth between the two sliders, and 60
degrees for the teeth between the second
slider and the rotor. Sufficient clearance
is allowed so that when all large teeth
are in mesh the small teeth can override.

In- this modification of the invention,
the advantage is obtained that the small
teeth are always in mesh and should it
happen that at the moment at which the
first  driving - pressure is exerfed hetween
the two sliders only the tips of the teeth
are in engagement, the give of the
second slider pressing against the spring
179 allows immediate slip of the tips and
- engagement of the teeth follows without
dainage to the tips. ,

Jn order to enable relatively large
teeth to be used with a minimum of back
lash on the side of the slider on which
the teeth are alternately engaged and
disengaged, the slider may be divided
info a number of segments, say six, so
arranged that they are staggered in two
or more phases.

It must be noted that if the teeth are
staggered, care must be taken that space
is allowed for the disengagement of the
teeth which are not required to be in
mesh.  The result of this is that when
the slider is moved axially to engage
with the fotor or oscillator, only one
segment at a time will come into engage-
ment so that the movement of rotation
necessary fo cause engagement is
extremely small and the back lash which
can occur will be oue-sixth of that which
would oceur with the same sized tecth if
the slider is made in one piece. :

It will be seen that if desired two or
more Segments may be in engagement
simultaneously.

A simple method of cutfing the teeth
on the slider is illustrated at Figures 47
and 48. From these figures it will be
seen that flats 221 are cut on the top of
the teeth so that the section of each tooth
is tfriangular at its inner end 222 and
triangular with the apex of the triangle
cut off at the top of the groove at its
outer end 223. The lines 224, TFigure
48, show the bottom of the grooves
between consecutive tecth.

For the large teeth the angle of
inclination o« may be 30 degrees, the
number of teeth may be 12 and the angle
v betwéen the dobtted lines shown the
direction of movement of the cutfer may

~be 60° 46', For the small teeth the
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number of teeth may be 60, the angle of
inclination 45 degrees and the angle
1 may be 3°0'.

A more elaborate methed is to cub the
teeth so that their faces are portions of a
helicoidal surface generated by a line
through the axis and perpendicular to
its and following the profile of the tooth
desired. This will give surface contact
between the teeth at all stages of engage-
ment.

In the form of the invention shown ab
Figures 49, 50 and 51, the conmnecting
rod 231 actuates the oscillating member
232, which is permanently in engage-
ment with the slider 233 through large
teeth as above described, corrugated plate
spring 234 being provided which always
press the slider towards the rotor 235.
Swrrounding the slider thete is provided
an inertiz ring 236 sliding on keys on
the slider and controlled by the pin 237
carried by the oscillator, the pin being
notched to control the direction of move-
ment in co-operation with the aperture
in the inertia ring as fully described
above. A distance piece in the form of
a ring 244 is provided between the rotor
and oscillator. On the rotor 235 there is
mounted a locking ring 238 abutting
against a hard pad 239 of high friction
material and between the ring 238 and

the rotor there is also provided a pad

240 of compressed cork or other friction
increasing substance. The locking plate
carries on the face mext to the slider a
ring of flat topped testh 241 of the same
pitch as the small teeth on the slider 233
and rotor and is actuated by a pin 242
carried by fthe inertia ring and engaging
an aperture in the flange 243 on the lock-
ing plate. The pin is cut away as shown
in Figures 50 and 51 so that a relative
movement of rotation between the slider
and locking plate of a distance equal to
half the pitch of the small teeth is
possible in one direction or the other
according to the axial position of the
inertia ring relative to the flange of the
locking plate. '
The operation of the above described
apparatus is as follows :— '
Owing to the strong friction between
the locking plate and the rotor the lock-
ing plate will fend to move with the
rotor but immediately the slider com-
mences to move faster than the rotor, as
there is only a free movement eguivalent
fo hall one of the small testh, the slider

will move the locking plate through this

distance. The teeth and stops are so
arranged that when the rotor is moving
faster than the slider the small teeth on
the slider and the teeth on the locking
plate are exactly opposite each ofher, so

that no engagement can occur befween
the small teeth of the slider and the
robor. When the slider accelerates
sufficiently to ovetrun the rotor the pin
242 will move in the aperture in the
flatige 243 with the result that the top
of the teeth omn the slider come opposite
the groove between the teeth on the lock-
ing plate, thus allowing the slider to
move axially with resulting engagemént
of the small teeth on the slider with the
small teeth on the rotor. It will be seen
that the locking plate will thus prevent
engagement during the first and last
periods of the driving stroke during
which periods the speed of the rotor is
greater than the speed of the slider.

Tt will be seen that locking plates as
above described may be employed in all
cases in which for the production of a
silent gear or other reason all contact on
overrunning of the small teeth is to be
avoided.

In the form of the invention shown in
Figures 52 and 53, the main driving
shaft carries a flywheel 252, This driv-
ing shaft is connected by the link 253
with the lower end of a floating lever- 254
whose other end is connected at the pivot
9255 with an oscillating member 256 and
flywheel 251. The centre of the floating
lever 254 is comnected by the comnecting
rods 257, 258 to a pair of oscillating
meribers 259, 260 working in opposite
phase. The rotor shaft 261 passes cen-
trally through the oscillating members
and carries flanges 262, 263 firmly keyed
to the -shaft,

The oscillators are provided with large
teeth as in the modifications above
described engaging with corresponding
large feeth on sliders 264 which are pro-
vided with flanges 265 between which and
the flanges keyed to the rotor shaft there
are provided rubber pads 266. A suit-
abls spring device 267 is provided -to
maintain the mean position of the oscil
lating member 256. Packing 268 is pro-
vided around the sliders to prevent oil
from flowing outwards towards the rubber
pads. The parts within the casing are
lubricated by
the bottom of the casing.

The operation *of the above described
artangement is as follows i—

On movement of each oscillator in one
direction, the slight friction between the
rofor and slider and the inertia of the
slider itself causes the slider o move
relatively to the oscillator with the con-
sequence that the engaging teeth of the
oscillator and slider are given a relative
movement causing the slider to be
pressed strongly against the rubber pad
and drive by means of frickion. The
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form of the teeth is such that on the
return movement of the oscillabing mem-
ber relative movement of the oscillator
and slider is prevented as in the modi-
fication previously described, so that
there is no jamming of the slider against
the rubber pad for movement in this
direction; consequently the rotor is given
a movement of rofation in one direction,
the drive being taken up alternately by
the two sliders. A suitable shape of
teeth for this illustration is triangular,
with one face inclined at a= 30 degrees
to its base and the other face perpen-

dicular to the base so as to ach as stops

for the slider.

Many variations of this arrangement
are possible for the purpose of increasing
the initial friction, or inertia, or both by
which the initial relative movement
between the slider and oscillator is pro-
duced. Further, springs’ may, if desired,
be employed, and the slider and rotor
may be arranged either axially or
radially as described. In the latter case,
the contacting surface will be cylindrical
and in such case the rubber ring which
forms. the friction surface may be con-
tinuous and the slider divided into seg-
ments.

The means illustrated for keeping the
oscillating member 256 moving about a
mean position comprises a spring 270

situated between two flanges 271, 272..

One of these flanges bears against a block
273 pivoted in the casing while the other
bears against nuts secrewed on to the
rod 267 which is connected at 274 to the
oscillating member 256.

It will be seen that many modifications
of the invention are possible. Rither
method of obfaining reversal above
described may be used in combination
with friction operated or spring operated
sliders instead of employing an inertia
ring and in such case the-notched pin
which provides the necessary stops may
be arranged so that if engages with a
sleeve surrounding the slider, the sleeve
allowing the slider to move in the axial
direction but being keyed -in such a
manner that it moves in the rotary direc-
tion with the slider.-

If the rotary reversing pin is employed
in such cases as illustrated in Figure 38,
the pin can be made to operate on a pro-
jection rigidly fixed with the slider.

In the examples of the invention above
described, the clutch device has been
applied to mechanically operated oscil-
lators. It will be evident, however, that
other means may be employed to obtain

the oscillation; for example, hydrauli-

cally or pneumatically operated plungers,
or alternating tension may be applied

by means of wires; or electro-magnetic
devices for producing the oscillation may
be employed. :

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

1. Apparatus of the type indicated in
which the co-operating faces of the oscil-
lating memher are constructed so that
the driving angle between the oscillating
member and one or more sliding members
is smaller than the driving angle between
the sliding members and the rotor by an
amount just sufficient to secure that
when the oscillating' member is oscil-
lated at high frequency alternate engage-
ment and jamming and disengagement
of the several members is obtained in
order to convert oscillating movement
info intermittent rotary movement with
a minimum of back-lash. :

2. Apparatus according to Claim 1 in
which the sliding member has sym.
metrical feebh on both sides, the angles
of inclination of the teeth between the
sliding member and the oscillating mem-
ber being greater than the amgles of
inclination of the teeth between the slider
and the rotor.

3. Apparatus according to Claim 1
having a frictional diive between the
slider and the rotor, the two sides of the
slider being consfructed of different
material so that the angle of friction
between the co-operating surfaces of the
slider and rotor is greater than the driv-
ing angle of the co-operating surfaces
between the slider and the oscillator.

4. In apparatus according to Claim 1
suitable stops adapted to limit the move-
ment of the slider relatively to the oscil-
lator in one direction or the other, as
desired, in order to provide reversing the
mechanism.

5. Apparatus according to Claim I
arranged so that the inertia of the slider
tends to assist engagement and disengage-
went between the slider and the rotor.

6. Apparatus according fo Claim 1
having an additional mass or inertia
member moving with the slider in its
rotor and arranged so that relative longi-
tudinal movement is allowed between the
slider and the additional inertia member.

7. A unidirectional driving mechanism
a8 claimed in Claim 1 comprising a
slider ~situated between an oscillating
member and a rotating member, the
slider having teeth on one side and a
friction device, preferably eclastic, on the
other side situated in such a position that
it can be kept free from oil.

8. A unidirectional driving mechanism
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as claimed in Claim 1 arranged so that
the inerfia of the sliding member tends
to assist the engagement and disengage-
ment of the smaller sets of teeth.

9. In a wunidirectional driving mech-
anism as claimed in Claim -1 an addi-
tional mass or inertia member moving
with the slider in ity rotation arranged
go that relative longitudinal movement is
allowed between the slider and the addi-
tional inertia member.

10. In a unidirectional driving mech-
anism as claimed in Claim 1 an elastic
connection in the  rotary direction
between the slider and an additional
inertia member.

11. A ‘unidirectional driving mech-
anism as claimed in Claim 1 a suitable
stop or sets of stops on the oseillator
engaging with the additional inertia
member to prevent movement of the
glider relatively to the oscillator on one
side of the mean relative position, while
another stop or sefs of stops or the same
stops suitably displaced prevents move-
ment of the slider relatively to the oscil-
lator on the other side of the mean posi-
tion with or without a third stop or set
of stops or third position of the same
stops preventing any movement on either
side of the mean position of the slider
relatively to the oscillator.

12. An improved unidirectional driv-
ing mechanism comprising a sliding
member, in the form of a ring having
teeth on ifs two faces situated between
an oscillating member and a rotating
member having corresponding teeth; the
teeth on one side of the slider being
larger and of less inclination than the
teeth on the other side so that engage-
ment and disengagement of the smaller
teeth is effected by relative movement of
the slider and the oscillating member or
of the slider and the rotafing member.

13. A unidirectional driving mech-
anism comprising a sliding member in
the form of a ring having teeth on its
two faces, one set of teeth being of
smaller depth and adapted to engage and
disengage with teeth on a rotating mem-
ber, while
larger and permanently in engagement
and are adapted to co-operate with teeth
on the oscillating member to give the
slider a longitudinal movement in the
direction to cause engagement of the

_smaller teeth on the slider with the teeth

on the rotating member.

14. In a unidirectional driving mech-
anism as claimed in Claim 1 the com-
bination of a mass or inertia member
moving with the slider as deseribed above
permanent friction with or without stops

the other set of teeth are -

being provided between this inertia
member and the rotor:

15. A unidirectional driving mech-

65

anism as claimed in Claim 1 having two -

sliders with teeth formed on each side one
of said sliders being permanently
engagement with the oscillator and the
other being permanently in engagement
with the rotor, the small teeth on the
sliders being adjacent and kept in con-
tact by means of a spring.

16. A unidirectional driving mech-
anism, as claimed in Claim 1 having the
sliding members in the form of a number
of segments so arranged that the small
teeth on the different segments are
staggered so that the movement .of rofa-
tion necessary to cause engagement is
small.

17. The improved unidirectional driv-
ing mechanism  hereinbefore  described

in,
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and illustrated in Figures 1 to 5 of the

accompanying drawings.

18. The improved unidirectional driv-
ing mechanism hereinbefore described
and illustrated at Figure 6 of the accom-
panying drawings.

19. The improved unidirectional driv-
ing mechanism hereinbefore described
and illustrated at Figure 7 of the accom-
panying drawings.

20. The improved unidirectional driv-
ing mechanism hereinbefore described
and illustrated at Figures 10 to 24 of
the accompanying drawings. ]

21. The improved unidirectional driv-
ing mechanism  hereinbefore described
and illustrated at Figures 25 and 26 of
the accompanying drawings.

22. The improved unidirectional driv-
ing mechanism hereinbefore  described
and illustrated at Figures 27 to 30 of the
accompanying drawings,

23. The improved unidirectional driv-
ing mechanism hereinbefore described
and illustrated at Figure 31 and 32 of
the accompanying drawings.

24, The improved unidirectional driv-
ing mechanism hereinbefore  described
and illustrated at Figure 33 of the
accompanying drawings. -

25. The improved unidirectional driv-
ing 'mechanism hereinbefore desecribed
and illustrated at Figures 34 and 35 of
the accompanying drawings.

26. The improved unidirectional driv-
ing mechanism hereinbefore  described
and lusfrated at Figures 36 and 37 of
the accompanying drawings.

27. The improved means for providing
adjustable stops hereinbefore described
and illustrated at Figures 38 to 41 of
the accompanying drawings.

28. The improved unidirectional driv-
ing mechanisn hereinbefore  described
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" ing

and illustrated abt Figures 42 to 45 of
the accompanying - drawings.

29. The improved unidirectional driv-
mechanism  hereinbefore described
and illustrated at Figure 46 of the

. accompanying drawings.

10

30. In a unidireetional driving mech-
anismr as claimed in Claim 1 a slider
having teeth cut in the manner illus-
trated at Figures 47 and 48 of the accom-
panying drawings.

31. The improved umdnectlonal driv-

ing mechanism hereinbefore described
and illustrated at. Figures 49 to 51 -of
the accompanying drawings.

32. The improved unidirectional driv-
ing mechanism hereinbefore described
and illustrated at Figures 52 and 03 of

_the accompanying drawings.

Dated the 12th day of May, 1923.
W. GRYLLS ADAMS,
87, Vietoria Street, London, S.W. 1,
Chartered Patent Agent.

Hereford : Printed for His Ma;jésty’s Stationery Office, by The Hereford Times Ldd.
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