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Patentgd Jan, 12, 1926.

UNITED STATES

S,

1,569,719

PATENT OFFICE.

GEORGE CONSTANTINESCO, OF WEYBRIDGE, ENGLAND,
: POWER TRANSMISSION.

Application filed July 25, 1923. Serial No. 53,772,

Z'o all whom it may concern ; ‘

Be it known that I, Grorer CONSTANTIN-
ESCO, a subject of the King of Great Britain
and Ireland, residing at “Carmen Sylva,”
Beechwood ‘Avenue, Oatlands Park, Wey-
bridge in the county of Surrey, England,
have invented certain new and useful Im.
provements in Power Transmission, of which
the following is a specification.

The present invention relates to the trans-

mission of power from -prime movers to:

shafts which are to be rotated against vari-
-able resisting torque. - o o
In my British patent specification No.
185,022 I have-described a method and’ ap-
paratus'by which variable torque and speed
can be obtained from a single alternating
or sinusoidal motion by splitting such mo-
tion in ‘two ‘alternating or sinusoidal mo-
tions of the same frequency, one of these
being caused to oscillate a mass about a

" mean position, while the other is caused to
- oscillate a pair of unidirectional driving de-
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vices, moving -in opposite phase but driv-
ing a shaft in one direction. :

. In apparatus described in the said specifi-
.cation a floating lever is employed connected
at one point to the prime mover and at an-
other point carrying or connected to an ef-
fective mass while one or two other points
are connected to a pair of unidirectional de-

* vices moving in opposite phase and giving
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motion in one direction to the driven shaft,

The object of the present invention is to
provide -a modified method and apparatus -

for transmitting power from a prime
‘mover to a shaft which has to be ro-
tated against a yariable - resistance giv-
ing a similar result to that given by the
method and apparatus described ‘in my said
specification. S _

The invention consists in a method of
splitting alternating motion into two com-

. ponents by means of three links meeting at

a common point, the free extremities of such
links being subjected respectively one to a
driving force or forces, the second to the re-
actance of a mass, and the third to the re-

sistance to be overcome.
The invention further consists in a modi-

fied method and apparatus for the burpose
specified in which the alternating motion de-

rived from the prime mover is transmitted
by a link to an oscillating pivot which is con-

nected to a second link to a lever swinging
above a fixed point and carrying a mass, and
by a third link to & point on a stabilizing link

‘swinging about a fixed point, this stabilizing

link being conmected to a pair-of unidirec-
tional driving devices moving in opposite

_phase and driving a shaft in one direction.

I have found that in such systems in which

60

more than one degree of freedom is allowed

so that the actual motion and torque which

- takes place depends on the element of time

owing to the relative variation of speed of
the driving

various pivots and links are necessary to
produce the required result. :

such systems may be regarded as
a common pivot, namely, the oscillating pivot
at which three links meet. One of these
links is connected to the driving crank, the
second to a lever carrying a-mass or fly-
wheel capable of oscillating about .2 mean
position, and a third
swinging abolt a fixed point and driving a
rotor through a pair of unidirectional driv-
ing devices which operate alternately.

 If the angles between the three links meet-
ing at the common point are A, B and C;
and. X, Y and Z are the displacements of the
links moving towards the common point
substantially in the direction of their lengths
so that the angles, A, B and C are substan-
tially constant; the link whose displacement
is X being opposite the angle A, Y opposite
B, and Z opposite C respectively, the neces-
sary condition between the displacement X,
Y, Z for the proper operation of the appara-.
tus is that a linear equation shall exist be-
tween these movements. On the other hand
it can be shown that the following relation
always exists between these variables:—

X sin A+Y sin B4-Z sin C=0.

Tt follows that it is sufficient that the angles
A, B, C should be chosen so that their sines
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shaft and of the. driven shaft,
certain geometrical relations between tho

R
-The apparatus constructed according to -
comprising
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to a pivot capable of
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" to be overcome at the driven shaft, it is suf-.
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‘tween the inertia device and the

are constant and shall not vary with varia-
tion. of X, Y and Z. In order that the.ap-
paratus may work in practice however, it is
sufficient that the sines of the angles A, B
and C shall be approximately constant.’
In order to obtain a system capable of
automatically transforming or splitting the
rotary movement of the dfivin(% shaft be-
Iriven shaft

between wide limits of variation of torque

ficient to provide. a combination of three
links or constant length meeting at a com-
mon point which is not restrained in the
plane of the links, the other ends of the
links being arranged to oscillate respectively

an inertia device, a pair- of unidirectional

.

. driving devices.working in opposite phase
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. each other at
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 ratchet devices moves at. double the fre- -
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and driving a crank, the arrangement eing
such that the’ sines of the angle between
the links remain approximately constant.

The arrangement is suitable for use in
connection with prime movers working
either at constant torque or at constant
speed or developing constant energy.

If A=B=C, that is if the links are in-
‘clined at 120 degrees to each other, or if

continuations of the links are inclined to
this angle, the relation reduces
to »

X+ Y-Z=0.

The present invention further consists in
apparatus for transmitting power from a
driving shaft to a shaft which has to-be ro-
tated against a variable resisting torque in-

cluding various arrangements of links ful-

filling approximately the essential geometri-
cal condition as defined above. C

The invention also consists in a unidi-:

rectional driving device comprising .a sta-

bilizing link pivoted at a fixed point and
“having at its' free .end a_pivot oscillated

about a mean position and connected to a
ratchet device alternately engaging and dis-

engaging a rotor mounted on a fixed axis,

the various pivots being so disposed that the

quency of the driving oscillation.
" The invention alsc consists in a method
and apparatus for transmitting power from

a prime mover to a shaft which has to be

rotated against a variable resistance so ar-

ranged that the alternating motion derived
from the prime mover is transmitted by a
link to an oscillating pivot which is con-

nected by a second link to a member swing-
ing about a fixed point and carrying a mass.

and by a third link to 2 point on a stabiliz-
ing link -swinging about & fixed point at
double frequency, this stebilizing link be-
ing connected to a unidirectional driving de-
vice, driving & shaft in one direction.
The invention further consists in subject-
ing the jamming member of the ratchet to

1,860,710

an external force, for example by means of |

-8 spring attached to a fixed point so that

the spring exerts an external and independ-
ent  force on the jamming members and

~ through it a torque on the rotor and thus
“operates to give. to the system a definite
mean position when there is no resisting -

torque on the rotor. _
The invention also consists in providing

.a reversing ratchet device operated .as de-

sired in either direction of rotation, the
jamming member of the ratchet being con-
nected by springs to a reversing lever ar-

ranged so that the force applied to the jam-

ming member can be reversed according to

the direction of rotation desired, the fixed

pivots of the two stabilizing links which
carry the driving pivot being arranged as
half bearings so that motion in one direc-
tion of the fixed pivots is restrained for one
direction of rotation of the driven member

‘and motion in the opposite direction of the
fixed pivots is restrained for rotation in the
“opposite direction of the driven member.

ny’ such arrangement. for either direction
of rotation of the rotor, each stabilizing link
is only subjected to tension. -

- The invention further consists in appa-
ratus of the type specified arranged so that
the moving parts are balanced.

The invention further consists in appa-
ratus of the type specified in which provi-
sion is made for reversing the direction of
motion of the driven shaft. '

The invention also consists in a symmetri-
cal double arrangement in which reversing

is provided for and in which further a mean

position is automatically maintained for

either direction of rotation of the driven

member. : .
The invention also consists in the im-

‘proved method and means for transmitting

motion from-a driving shaft to a shaft to
be rotated against a variable resisting torque

‘hereinafter described.

Referring to the accompanying diagram-
matic drawings:—
_Figure 1 is'a diagram illustrating the in-
vention:; o » ' ,
- Figure 2 is a side elevation partly in
section of one modification; ,
_ Figure 3 is a sectional plan of the same;
Figure 4 is.a section on the line 4—4, Fig-
ure 2, while -
Figure 5 is a section on the line 5—35, Fig-
ure 2; L
Figure 6 is a section on the line 6—6, Fig-
ure 2; ‘
Figure 7 is a side elevation of another
form of the apparatus;- . ' '
Figure 8 is a section on the line 2—2, Fig-

ure 7, while

Figure 9 is a diagram showing the mecha-
nism adopted for maintaining the parts in
2 mean position; .
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Figure 10-is a diagram showing a modi-
fied mechanism for. maintaining ‘the parts
in a mean position; ’ :

Figure 11 is a diagram showing a further-

modification of the invention in which im-

- pulses are obtained on the rotor at double

the frequency' of the driving link;
Figure 12 is a diagram showing a.modi-
fied form in which two stabilizing links.are
provided to enable the rotor to be driven-in
either direction; _ ‘ o
In:the diagram, Figure 1, three links
@ y 2 inclined substantially at an angle to.
eachiother of 120 degrees are connected to a
common pivot. The angle between the
links are represented by A, B, C, and the

- displacement ‘in the line of the link by X,

40
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Y,Z. The force to be transmitted is applied
through the link 2. The link « is connected
to an arm 2’ pivoted at a fixed point 10

and carrying at one end a mass and the.
link y is connected to the working device,

for example, a pump or compressor. By
this means the motion of the driving link »
is split between an oscillating mass and the
working member connected to the link [
In the modification of the invention
shown in Figures 2 to 6, the. driving crank
is connected by a link 4 to the common
pivot 8 which is connected by a second link
2 to an oscillating flywheel % and by a. third
link 6 to a pivot 7 restrained by an arm 8
pivoted at a fixed point 9 -ia;mi'7 connected
to a pair of unidirectional driving devices
11, 11 acting on the ‘driven member 12,
The fixed pivots of the oscillating crank
1 driving shaft and driven member may
conveniently be placed in the same plane
which may conveniently form the plane of

division of the casing with consequent
simplification of the arrangement of the
bearings, The angle between the link 2

and the link 6 connected to the unidireec-

- tional driving devices is 120 degrees and

the angles between the link 6 and the link
4 connected to the driving crank is 60 de-
grees, so that the line forming the. con-
tinuation of the link 4 through the common
point and the lines of the links 2 and 6

meet at the common point at an angle of
120 degrees,

. but any other suitable angles

may be selected. 5 is a counterweight.
In order te provide for the stability of the

system when running at no load, there may

be provided stabilizing springs such as. 13.

If stabilizing tension rods are employed

for both directions of rotation they should

lie in a direction at right angles to the direc-
tion of oscillation of the pivet to which
they are connected .and half bearings may
be employed restraining movement in one
direction only and allowing freedom of
movement in the opposite direction.
The unidirectional driving devices em-

5 ployed in the apparatus illustrated comprise

‘member may conveniently be

discs 14 which are oscillated by the nnidirec-

tional driving devices™ and ~caused when
moving in one direction. to press hard
against rubber pads 15 whose other faces
are in contact with flanges 16 keyed to the

-rotor shaft.  Similar flanges and pads are

provided at the two ends of the shaft and -

outside the casing so that oil will not come
in contact with it. "Such arrangement are

-1t will be seen that the rubber is situated -

fully described in my British patent speci- . -
fication No. 20&293' (or Serial No. 653,774, -

filed 25th of July, 1923.) .

' In carrying the invention into effect ac-
cording to the example illustrated in Figures
7, 8 and 9, the two driving eccentrics.a b
are connected by links ¢ d to common points
ef.
byf‘ second links g A to oscillating flywheels
% 7 and by third links n 7 to pivots o P re-
strajined by cls;linders 21, 22, see Figure 9,
in which work pistons 23, 24, restrained by
springs 25, 26, the piston rods being pivoted
to fixed points 27 and 28. . The pivotso p are

also each connected to a pair of unidiree- !
tional driving devices g 7and s ¢ acting on the.

same driven member % in a similar manner
to that described in my British patent speci-

fication No. 185,022. * The fixed pivots of

the oscillating flywheels and of the driven

single plane as illustrated, or the arrange-

ment illustrated may be inverted in which’

case lubrication can be readily effected by
splash from the driving eccentrics which
may be immersed in oil. S

Considering one side only of the appara-
tus, the mean angle between the driving
link ¢ and the link connecting the common

point ¢ to the oscillating flywheel is 120 de-
grees and the mean angle between the link

¢ and the link m connected to the unidirec-

“tional driving devices is 60 degrees so that

the link ¢, hink ¢ and the continuation of
the link m. are inclined at 120 degrees. For

‘a comparatively short throw of the driving

laced in -

80

The common points ¢ f are connected .

100
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eccentric and a small oscillation of the fly-

wheel %, these angles will niot vary greatly
during the rotation. - = .
It will be seen that .according to this ex-

115

ample of the invention, the driving shaft
is mounted immediately above the driven

shaft, while the oscillating flywheels . are
symmetrically arranged on each side of the
vertical plane through the two shafts. -

The reversing mechanism and the ratchet-

120 .

devices are shown in Figure 8 and comprire

a slider 28 having large teeth 29 on the side
nearer the oscillating member and small
teeth 30 on the side next to the rotating
member. An additional inertia member 40
is provided sliding on keys on the slider and
adapted to be moved laterally by a fork on
the shaft 41 so that the motion of the slider
relatively to the oscillator is prevented in

125
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one direction or the other by suitable pro-
jections and recesses on the pin 42 carried
by the oscillating member ¢. A similar ar-
rangement is provided on the.other side of
the apparatus. This form of ratchet device
and reversing mechanism is similar to that
described in my British patent specification
No. 205,293. Any other form of reversing
ratchet mechanism may be used.

The stability of the system is provided
for by cylinders 21, 22 ‘connected to the

pivot o and co-operating with pistons 23,

94 acting against springs 25, 26, the piston
rods being connected to fixed pivots 27, 28.
By this arrangement the mean position ef
the apparatus is rendered stable.

" Instead of spring pressed pistons, stabiliz-
ing tension rods 81, 34, 32, 35 may be pro-
vided as shown in Figure 10. In this fig-

ure, takibg one side of the apparatus, the

common pivot o is connected by links 31, 34
to the fixed pivot 33 and the fixed pivot 38
of the oscillating member %, the links being
provided with slots allowing a slight move-
ment in one direction and restraining it in
Similar links 32, 35
are provided on the other side of the appa-
ratus. For motion in one direction the piv-
ots o p will be in the position shown, while
for motion in the opposite direction the
pivot o will move upwards to the upper end
of its slot and the pivot » downwards to the
lower end of its slot. In this manner an
arrangement is obtained which is celf cen-
tering for either direction of rotatien, while
at the same time every part of the appara-
tus is satisfactorily balanced.

. In the form of the invention shown in
Figure 11 which shows a double frequency
afrangement, the crank of the driving mem-
ber 5 is connected by the link 4 with -the
common pivot 8 which is connected by a link
2 to the crank 1 on the inertia member A.
The pivot 3 is also connected by a link 6
with the pivot 7 situated at the end of a

- stabilizing link 8 moving about a fixed

50
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pivot 9. The pivot 7 is connected to a pair
of ratchet devices acting on the rotor 14 by
the cennecting rods 11. )

In this form of the invention the centres
of the various pivots are such that the pivot
7 oscillates about the fixed peoint 9 with
double the frequency of osciliations of the
pivot 8. )

In the modified form shown in Figure 12,
two stabilizing links 8, 80 are provided con-
nected to the pivot 7 and arranged so that
they come into operation alternately ac-
cording to the direction of rotation of the
rotor, two fixed pivots 9, 90 being provided

so that for rotation in one direction, the

stabilizing link 8 oscillates about the pivot
9, while for rotation in the opposite direc-
tion, the stabilizing link 80 oscillates the
pivot 90.

1,669,719

‘With the arrangement shown in Figur:~
11 and 12 the system is stable provided there
is a load on the rotor 14. :

It will be seen that with transmission

"mechanism as above described none of the

links are subjected to bending stress, the
links being either in compression or in ten-
sion so that a lighter mechanism can be em-
ployed, the heavy bending stresses which

_occur in a mechanism in which a floating

lever is employed being completely avoided.

T claim— '

1. Apparatus for transmitting power
from a driving shaft to a driven shaft
which is to be rotated against a variable
torque, comprising in combination a driv-
ing shaft, means for obtaining alternating
motion from said shaft, three links meeting
at a common point and serving to split such
motion into two components of variable am-
plitude, means for transmitting said alter-
nating motion to the extremity of one of
such links, a connection from the second of
said links to a lever swinging about a fixed
point and carrying a mass, a driving pivot
at the free end of the third of said links,
stabilizing means connected to said pivot
and unidirectional driving devices con-
nected to said driving pivot moving in op-

posite phase and driving a shaft in one di-
rection. . . ‘
2. Apparatus for transmitting power

from a driving shaft to a driven shaft
which is to be rotated against a variable
torque, comprising in combination a- driv-
ing shaft, means for obtaining alternating

‘motion from said shaft, three links meet-

ing 4t a common point and serving to-split
such motion into two components of vari-
able amplitude, means for communicating
alternating motion to the end of one of such
links, means by which the free end of the
second link is subjected to the reaction of a
mass, and means by which.the free end of
the third link is operatively connected with
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the driven shaft through unidirectionals

which convert the oscillations into rotary
motion. ' ‘

3. Apparatus
from a driving shaft to a driven shaft
which is to be rotated against a variable

torque, comprising in combination a driv-

ing shaft, means for obtaining alternating

motion from said shaft, three links meet--

ing at a common point and serving to split
such motion into two components of varia-
ble amplitude, means for communicating al-
ternating motion to the end of one of such
links, means by which the free end of the
second link is subjected to the reaction of a
mass, stabilizing means connected to the

for transmitting power

116
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third link at its free end and operative con- -

nection of this same end with unidirectional
driving devices which impart double fre-

. guency impulses. to the rotor.
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4. Apparatus for transmitting power
from a driving shaft to a driven shaft
which is to be rotated against a variable
torque, comprising in combination a driv-
ing shaft, means for obtaining alternating
motion from said shaft, three links meet-
ing at a common point: and serving to split
such motion into two components of vari-
able amplitude, means for communicating
alternating motion to the end of one of
such hnks, means by which the free end of
the second link is subjected to the reaction
of a mass, a driving pivot at the free end

of the third of said links, a stabilizing

link swinging about a fixed point and con-
nected to said pivot, and a pair of driving
devices connected to said driving pivot mov-
ing in opposite phase and dr1v1n<r a rotor
in one direction.

5. An automatic variable speed gear for

transmitting power to driven shaft which’
has to be rotated against a variable resist- -

ing torque, comprising in combination a
driving crank, a link operated by the said
crank, a freely supported mass capable of
oscﬂlatlon, a pair of unidirectional driving
devices adapted to drive a driven shaft al’
ternately .in the same direction, and means

for splitting the motion of said driving

crank between said oscillating mass and
said unidirectional driving devices, said
means comprising two links pivoted to a
common pivot on the aforesaid link, one of
them operatively connected with the oscil-
lating mass and the other with the unidi-
rectional driving devices, said three links
being so disposed that the algebraic sum of
the products of the displacement of each in
its line of action by the sine of the angle
between the other two shall be substan-
tially equal to zero.

In testimony whereof I affix my signa-

ture.
GEORGE CONSTANTINESCO.
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