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7" _blades in.a couple being longer than the

40

bridge, in the County of Surrey, do:
hereby declare the mnature of this
invention to be as follows:—

_.'Phis invention consists. in an unidiree-
relative-

which  permits
direction of robation

device
in  one

taional
motion; .

between a rotor and . am -oseillator &nd

drives in the opposite direction.

. +The invenfion further consists in the
interposition between a .rotor and dn:

oscillator. of a pack
radially disposed couples of
curved hard metal blades, one of the

of approximately

distance between rotor and oscillator
gripping surfaces, and the other blade

in the -couple bemg shorter ’chan the dis--

tance.

. The invention further cons1sbsr in

rmzikin"g the longey blade practically plane

or very slightly curved when free while
the shorber blade has a substantial curva-
ture when free in such a way that when

“a large series of adjacent couples are

fairly closely crowded together in the

annular space between the oseillator and-

rotor, the longer elements are themselves

curved while the curvalure of the short
“elements is reduced, with the final result

that all blades are shghtly curved in the
same direction. the chords of each curved
blads making with the radius of the
oscillator "a - certain angle less than the

angle of friction, for example, for hard
steel surfaces an  inclination not exceed- -
The length of

ing about ten per cent.
the long blade will in this case be about
one per cent. greater than the width of
the gap ‘between the oseillator and rotor

~ gripping surfaces.

[Price 1s.] .

slightly*

" The oscillator and rotor Hl'LIat be con-
centrieally ‘maintained by suitable means,
for example, by mounting the oscillator
on a plain or roller bearing concentri-
cally - supported on the same shaft on
which the rofor is keyed. Another alter-
nasive is to interpose a few large rollers

in the pack of blades, between the oscil-

lator and - the rotor, this latter méthod
being the less satisfactory in case of
very high frequency of oscillations.

* The working  of the appar atus Is as
follows: — -

‘The packing of the eouples of blades

s¢ that they ‘are all slightly curved pro-

duces a peculiar distribution of internal-

forces inside the pack, the resuli of

which is that each long blade iz main-
bained automatlcally in contact with both-
oscillator .

surfaces of the rotor and
respectively. It can be proved mathe-
matically thet each long blade in each

couple is subjected to a {tilting torque-

in the correct direction for maintaining
it in contact with the two cylindrieal
gripping surfaces. The long blades
being inclined to the cylindrical surfaces,
any relative rotation between the osecil-
lator and the rotor in the direction of
inclination will be quite free to take
place, the only tangential force on the
oscillator being produced by the afore-
said frictional contact between the long
blades and the cylindrical surfaces. Tt
is ‘mportant to note that this tangential
force is guite small in spite of the large
number of long blades and the strong
forces producing the bending of the long
blades. In fact this tangential force is
independent of the number of couples and
only about twice or a few times the pres-
sure required to compress one curved
blade heveinafter called the spring blade.
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2 281,389 h
Any attempt to rotate the oscillator = the driving blades will be automatically
relatively to the rotor in the opposite compensated by their capacity %o bend -
direction will be resisted by the long more or less relative to one another. The
blades which will grip immediately. A  pack of blades could be crowded almost to
5 force will be created along the chord of the point when the tips on the oscillator 70
each long blade, this force being eccen- are nearly touching—a small working '
tric to the common axis of rotation. . cle‘wance, however, bemc necessary.
.~ - This force, which produces the drive It is important to note that if the driv-
i sbetween.. the oscillabor - and the . rofor- ‘ing biades weére not bent the effect of a
i¢ through the slightly curved long blades heavy torque transmitted would concen- 75
will increase still further the curvature - trate fully on any of the blades which -
of these blades, thereby storing elastic happened to be a little longer and their~
potential energy which is released.afters . destruction would be the consequence. -
wards on the next reverse movement of In this case the distribution of stresses -
15 the oscillaior. This property. of the -.between the various blades in the pack 8¢
long blades, hereinafter called the driv- ~“would be very unequal and " uncerbain.
ing blades, to bend under load is very - Some ‘of the driving blades might be
important, as ‘the consequende of this ~Tloadéd well beyond their elastic limit,
bending is an automatic -adjustment for while the others would ‘ake little or no
20. the distribution of the load between the share of the load. . 85
“various driving blades if their lengths - This capacity for instant reversal of
- ute not absolutely identfical due to. the direction of .drive can be made use of in
inevitable inaccuracy in manufacture. . driving any machine having to perform <
- The next yery” important. consequence reciprocating - motion, . for example, a
95, of this property of . - bending under load  planing' machine, a drop forging hammer 90
of the driving blades is that if the driv- «ar a tapping machine. - It will be suffi-
ing torque between oscillator and rotor be' cient merely fo increase suddenly the
excessive, the chords of the driving blades 1bad on the machine—for example by
will shorten elastically until a dertain putting a stop in the way of the per-
80. point 'is reached when' suddenly all of forming tool—and the actlon will be 95
them reverse . their inclination to  the reversed at once.
oscillator and rotor, the whole system - For example, if I want to lift & drop
being now ready to work, but in the forging hammer to a certain height, the
~ reverse direction. This readily provides. drum of the rope lifting the hammer
84 a very, simple means for reversing the may be driven by the rotor. The osecil- 100
direction’ of rotation of such a device by lator may be oscillated by an elastic
merely holding the rotor stationary while connecting rod obtaining an alternating
the oseillator is-foreed to rotate relatively motion from a crank revolving uniformly - =
to- the rotor in the driving direction until or better still by a mechanism as
40 all the "driving blades have been bent  deseribed in my Patent No. 185,022. 105
sufficiently. to change their inclination When the hammeér has reached ibs
from " one dlrectmn to the reverse dlrec-' higliest point against a fixed stop the
tion, , © sudden overload on the driving blades :_
- With hard- steul blades the thmkness of in the meéchanism will reverse the action
45 the blades ~-must 'not -exceed about one and the forging hammer will drop down 110
twentieth of their lengtli. A good figure quite easily. The drum will continue to
to use in ‘practice is about one  fortieth rbtate in ifs-new ‘direction until the rope
of their- length. ---For- example, for a iz coiled-in the other direction and the .-
gap of 20 mm. between- ‘oscillator and- hammer will go up again until it reaches
50~ rotor the~ thickness ¢f the-driving blades the stop when it will fall again. This 115
should be about half a millimetre.” " The- aclion - will continue indefinitely as long
spring blades should #lso be aboubt the a3 the oscillator is working. The same
same thickness as the driving blades. © arrangement can be applicd to a planing
This -deviee is- cdpable of converting machine. It will be sufficient to put two
55z oscillatory " motions of the -oscillator of - stops’ on both -ends of the planing table. 120
several hundreds -of periods” per second” The sudden overload at the ends of the
. mto - practically - continuous robation "in~ planing stroke will reverse the motion
one or the ofher direction of the rotor. 'tutomdtlcally
_The chief- advantage-over other known - :
60; forms of unidirectional driving~ mechan- ‘Dated the 1st day of Septembe1 1926.
isms is that - it is-~ impossible . to overload: -
Overloading simply throws the mechan- CARPMAELS & RANQFORD 125
ism in the reverse without any damage to Agents for Applicant,
any parts. 24, Southampton Buildings, London,
65 A slight maccmacy in the length of W.C. 2.
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" COMPLETE SPECIFICATION,

I, Guoree CoNSTANTINES(O, British
subject, of *‘ Carmen Sylva ’, Beech-
wood Avenue, OQatlands Park, Wey-

bridge, in the County of Surrey, do
Lereby declare the mnature of this
invention and in what manner the same
Is fo be performed, to be particularly
described and ascertained in and by the
following statement: -—
- This invention relates tc unidirectional
driving devices which permit relative
motion in one direction of rotation
between a rotor and an oscillator and
drive in the opposite direction. :
- The invention consigts essentially in
the interposition between a rotor and an
oscillator of -a number of slightly bent
elastic plates or blades, the width of
guch platés or blades being slightly:
greater than the radial width of the space
betiwveen the oseillator and the rotor.

The invention also consists in the inter-
position between a rotor and an oscillator
of a pack of approximately radially dis-
posed couples of slighily curved . hard
metal blades, one of the blades in a
couple being wider than the distance
between rotor and oscillator gripping sur-
faces, and the other blade in the couple
being narrower than this distance.

The invention further consists in mak-

-- ing the wider blade plane or very slightly

curved when in its normal or unrestrained
state, while the narrower blade has a
substantial curvabure when free, in such
a way that when a large series of adja-

-cenb couples. are fairly closely erowded

together in the annular space between
she oseillator and rofor, the wider ele-
ments are themselves curved while the

__curvature of the narrower elements is
- reduced, with the final result that all

blades are slightly curved in the same
direction, the chords of each curved
blade making with the radius_of the oseil-
lator a certain angle less than the angle

-of friction, for example, for hard steel

surfaces an inclination of about ten to
twenty per cent. The width of the wider
blade will in this case be about one per
cent. greater than the width of the gap
between the oscillator and rotor gripping
surfaces. : , :

The oscillator and rotor must be con-

centrically maintained by suitable means,.

for ~éxample, by mounting the oscillator

- on a plain or roller bearing concentrically

. than this distance.

. Improvements in Unidirectional Driving Devices.

supported on the same shaft on which the
rotor 15 keyed.  Another alternative is
fo interpose a few large rollers in the
pack of blades, between the oscillator and
the rofor, this latter method being the
less satisfactory in case of very high fre-
quency of oscillations. :

" In the accompanying drawings, Figure
1 shows one embodiment, Figure 2 is a
diagram- illustrating the principle of the
invention, and Figure 3 shows a second
embodiment.

- In Tigure 1, which is a cross section,
1 is the driven shaft on which is keyed
a holiow rotor 2 by means which it is
not uecessary to show. 8 is a eylindrieal
Jbody supported by means of rollers 4
upon the shaft 1 and oscillated by any
suitable means not shown, such, for
example, as the mechanism deseribed in
wmy Patent Specification No. 185,022.
The function of the rollers 4 is partly to
reduce friction and partly to keep the
rotor and oscillator concentric. A space
is left between the oseillator and the rotor
and “in this space are placed closely
crowded together a number of pairs of
elastic plates or blades, each pair con-
sisting "of a normally flat member 5 and
8 normally substantially curved member
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6. Tor clearness some of these blades .

only are shown. The width of the mem-
bers 5 is slightly greater than the dis-
tance between the rotor and oscillator
measured radially, and the chord of the
curve of the members 6 is shghtly less
The pairs of plates or
blades are placed so that the curved mem-
ber of each pair is in contact with the
normally flat member of the next pair.
On the ieft hand side of Figure 1 the
blades are shown before they are closely
crowded;  they are shown close after
erowding on the right hand side. - This
latter is their operative state, in which
condition the normally flat blades 5 are
slightly bent, their chordal width, how-
ever, being still somewhat greater than
the distance between the stator and the
rotor. - Their - chords are all slightly
inclined to radial planes through the
apparatus, and all touch a small
imaginary circle shown at 7 in dotted
lines. In the example shown the oscil-
lator may have a diameter of 100 mm.
the inner diameter of the rotor being 150
mrm. The metal used for ihe oscillator
and rotor is hard steel carefully ground
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- blades - which “will grip - immediately.

" guitaces,
The thickness of the blades is, say, 0.7
mm. to 1.5 mm., if made of very good. .

quality spring steel possessing - a- high~ :

elastic limit. The width of the driv-
ing blades 5 should be 25.25mm. to 25.50
mm., and the spring blades 6 about
949 mm. It is essenbial that the spring
blades shall be & little nariower than the
gap between tlie oscillator and the rotor,
otherwise the distribution of forces inside
the pack is upset. For a depth of the
blades -of about 20 millimetres, the
mechanism illustrated will be capable of
transmitting safely in the driving direc-
fion a tangential force acting on. the
oscilfator -of one thousand klloglams,
while i the free directich the tangential
tou:e will be only about 10 Lilograms.

The working of the “dppmatus is as
foﬂcms —_

-The packing of the _couples of blades
5 and 6 so that™ they are all slightly
curved produces a peculiar distribution
of internal forces inside the pack, the
fésult of which is that each .wide blade
is maintained- automa,tlcaﬂy in * contact
with the surfaces of the totor 2 and oscil-
Iator 8 respectively. - It can be proved
that each wide blade is subjected to a tilt-
ing torque in the correct direction for
maintaining it in contaet with the  two
cylindrical gripping surfaces. The wids
blades. being inclined - to”the ecylindrical
gurfaces, any relative rotation between
the oscillator 3 and the rotor 1 in the
direction of inclination will be _quite free
o fake place, .the only tangential force
on’_ the oscillator being produced by the
aforesaid frictional contact - between the
Iong blades and the cylindrical surfaces..

- Any . attempt . to rotate the oscillator
relatively to the rofor in the “opposite.
divection will be resisted by the  leng-
A_,
force will be producsd along the cherd of.
each long blade, this. force being eccen-
tric to the ~common  axis of rofatiomn.-

__This force, “which. ploc[uces the- _drive.

between the .oscillator and the -robar.
through -the  slightly eurved wide blades-
will increase still further the curvature
of these .blades, ,therebv storing elastic.

_potential energy which is -released affer-

~wards. on the next reverse movement of
the oseillator. = This property of the wide .
blades, . hereinafter. called _the driving-
blades, to bend under load is very im-
pmtani: as the consequence of this bend--
ing is an automatic adjustment -for the-
distribution - of the .Joad between bhe-
various driving blades if their -widths- ave .
not identical - due to inaccuracy .in-manu- -

65 factule which is almost ineyitable, _

G

ascillator

'::,The next .very. important consequenee - ---

of this property of bending under load
of the driving blades is that if the driv-
ing torque between oscillator and rotor

be  excessive, the chords of the driving
_ blades will shorten elastically until a cer-

tainr point is reached when wsuddenly all
cf them rveverse their inclination to the
oscillator and rotor, the whole system
being ‘now ready to work, but in the
reverse direction. This plowdes a very
simple means for veversing the direction
of rotation of sueh a device by merely
Loiding ‘the rotor stationary while the
oscillator is forced to robate relatively
to the rotor in the driving direetion until
all the driving, blades have been bent
suffieiently to change their inclination
from one direction to the reverse divec-
tion. .

- With hard steel blades the thickness
of the blades must not exceed about one
twentieth to one tenth of their length.
The spring blades should also be about
hulf the thickness of the driving blades.

"This - deviee is capable of convertmg
oscllmtoxy motion of the oscillator of
several hundreds -of “periods per second
Into practicelly- contimrous. rofation in
one or the other direction of the rotor.

The ‘chief advantage over other known
forms -of unidirectional driving mechan-
isms iy that it is impossible to overload.
Overloading - simply throws the mechan-
ism in- the reverse mthout fmy damage
tc any parts.

A sho‘ht inaceuracy in- the Wldth of
the dnvmg blades -will be automatically
gompensated: by- their capaeity - to bend
more - or. less relatively to one amother.
The pack of blades could be erowded
almost to -the . pont when the tips on the
are nearly touching—a small
working cleala.nce, however, bemg neces-
sary. . . - -

Figure 2 shows in & dlaglammatlc

form on -the left hand the blades in two-

souples:-before crowding.. On the right
side of the figues the same couples are
shown after erowding, showing how the

driving blades” are automatlcallv bent ta

their . proper formn for
forces Q- P at- the

kamcT -~ The

the driving- blade a :small tilting torque

maintaining .the-blade in contact “at each
end. with the rotor, and with the - oscilla--

tor. . These- pressures of eontact are
sufficient to - enable the blade to gr 1p on
the driving strike.

If I consider, for “example,” anv oRe

of the driving blades™ in its- wmklncr ‘eon- -
‘dition; the- duvmg foree- passes th:rough'

the points-8-9 along the chord -and passes

point of contact
between each - spring blade snd the driv--
ing blade produce by - their reactions on:
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at g distanee ¢ (wiheh I may call the
eccentricity) from the axis of rotation
100 7 A
While the load inecreases, the further
bending of -the  driving- blade 5 reduces
the distance r and; & velative elastic rofa-
tion bebtween oscillator and rotor follows.
This state of conditions is stable only

up to a cerbain maximum eritical load-—
when the eceentricity 7 has .veached a -

cerfain valtie: " Any slight increase of
the load beyond this stage results in a
state of instability, the elastic relative
rotation between oscillator and rotor pro-
ceeds further by itself and the eccen-
tricity r becomes negative, the mechan-
ism passing therefore into reverse. The
same will happen again if the load is
reversed. The mechanism will take the
same load in reverse unfil the critical
eccentricity is reached, and suddenly
jump into the former position. This
could be repeated many times without
producing undue stresses anywhere in the
wechanism,

The capacity for instant reversal of
direction of drive can be made use of in
driving any machine having to perform
reciprocating motion, for example, a
planing machine, a drop forging hammer
or a tapping machine. It will be suffi-
cient merely to increase suddenly the
load on the machine—for example by
putting a stop in the way of the perform-
ing tool—and the action will be reversed
at once. '

For example, if I want to lift a dvop
forging hammer to a certain height, the
drum of the rvope lifting the hammer
may be driven by the rotor. The oscil-
lator may be oscillated by an elastic con-
necting rod obtaining an alternating
metion from a crank revolving uniformly
or better still by a mechanism as deseribed
in my Patent Specification No. 185,022.
When the hammer has reached its
highest point against a fixed stop the
sudden overload on the driving blades
in the mechanism will reverse the action
and the forging hammer will drop down
quite easily. The drum will continue
to rotate in its mnew direction until the
rope is coiled in the other direction and
the hammer will go up again until it
reaches the stop when it will fall again.
This action will continue indefinitely as
long as the oscillator is working.  The
same arrangement can be applied fo a
planing machine. It will be sufficient
to put two stops on both ends of the
planing table. The sudden overload ab
the ends of the planing stroke will reverse
the motion automatically.

Figure 8 shows a half section of a
modification in which the rollers 4 are

omitted.
are kept concentric by rcllers, one of
which: is shown at 11, inserted of suitable
intervals between the elastie plates in
the space hetween the rotor amd: oscilla-
tor. - The diameters of these rollers
should be equal to the radial width of
this space, with a slight working clear-
ance only. :

The above examples are only illustra-
tions of the application of this invention,
but obviously a very large variety of
combinations can be made i which this
invention can be applied.

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

1. A unidivectional driving device com-
prising in combination a driven shaft, a
rotor fixed thereon and an oscillating
member concentrically mounted on the
driven shaft, a space being left between
the rotor and the oscillating member,
and slightly bent elastic plates or blades
in the said space, the width of such
plates or blades being slightly greater
than the radial width of the space
between the oscillator and the rotor.

2. A unidirectional driving device com-
prising in combination a driven shaft, a
totor fixed thereon and an oscillating
member concentrically mounted on . the
driven shaft, a space being left between
the rotor and the oscillating member,
and pairs of elastic plates or blades in
the =aid space, each pair consisting of
2 normally plane or slightly curved
member, and a normally substantially
curved member, the width of each nor-
mally plane or slightly curved member
being greater than the radial width of
the space between the rofor and the oscil-
lator, and the chordal width of the sub-
stantially curved members being slightly
less than this width, such pairs being
packed so closely together that the
opposite edges of the normally plane or
slightly curved plates abub against the
rotor and the oscillator member respec-
tively, and the said plates are themselves
glightly bent when in their operative
positions.

8. In a unidirectional driving deviee
as claimed in Claim 2, rollers interposed
between the said driven shaft and the
said ogcillating member.

4. Tn a unidirectional driving device
as claimed in Claim 1 or 2, rollers inter-
posed at intervals between the blades in
the space between the rotor and oscil-
lator.

The oscillator and the rotor 7
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15 A umduectlona] duvmg devme ag

elaimed -in “any ‘of the- preceding. claims’

which - reverges its- dlreuinon of dnvmb
wher overloaded. -

- 8, Unidirectional drmng dewces sub-
stantially “as -described with reference - to
the aceompanymg drawmgs

- Dated the 10th day of December, 1926 b
. CARPMAELS & RANSFORD,

R Agents for- Appheant s
- 24 Southampton Buldings, London, "
, W.C. 2. '
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