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Abstract
Apparatus for transmitting a movement

In an apparatus for transmitting a movement
which, as a functicn of a first, translational movement
of a first coupling element (1) to which a first
component (2) can be coupled, produces a translational
movement of a second coupling element (3) to which a
second component (4) can be coupled, the invention
provides that the first and the second coupling element
(1, 3) are connected to one another, such that they can
move by means of a first rigid element (7), and in that
the first coupling element 1is connected to a first
lever (8) which is mounted in a fixed position, and the
second coupling element (3) 1is connected to a second
lever (10) which is mounted in a fixed position. When a
movement s belng transmitted, the arrangement thus
results 1n the capability first of all to retard the
movement of the second component (4) and later to

accelerate 1t again 1n a corresponding manner, or vice

versa.

Figure 11
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An Apparatus for Transmitting a Movement Between Components

The invention relates to an apparatus for

transmitting a movement between two components, which, as a

ﬁ

function of a first, translational movement of a first

coupling element to which a first component 1s coupled,
produces a translational movement of a second coupling

element to which a second component 1s coupled.

Such an apparatus 1s known from DE 195 24 636 Cl1,
for example as an angled drive for a high-voltage power

breaker. This document describes the capability to drive

three switch poles of a three-pole high-voltage power

breaker by means of a common drive via a drive linkage, with

—
p—

each switch pole being connected to the drive by means of a

-

crank which, firstly, changes the direction of the drive

movement, and secondly produces a step-up ratio.

In this document, the different i1nitial positions

of the individual cranks result 1n a time offset in the

operation of the individual switch poles.

Each individual angled crank comprises a two-armed
lever whose lever arms are at right angles to one another,

with the ends of the lever arms forming coupling elements to

which, firstly, a vertical switching rod and, secondly, the

horizontal drive rod can be coupled as components. Any

F

translational movement of the free end of the first lever

arm, which 1s connected to the drive rod, results 1n a
translational movement of the free end of the second lever

arm, which 1s connected to the switching rod.
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The described design results 1n the switch
poles switching 1n a staggered manner one after the
other 1n time.

The present 1invention 1s based on the object of
providing an apparatus of the type mentioned 1nitially,
which allows a vwvariable step-up ratio using simple
means.

According to the 1nvention, the object 1s
achieved 1n that the first and the second coupling
element are connected toc one another, such that they
can move, by means o©of a first rigid element, and 1in
that the first coupling element 1s connected 1n a

hinged manner to a f.rst lever which 1s mounted at a

[

first, fixed-position bearing point such that 1t can
pivot, and 1n that the second coupling element 1is
connected 1n a hinged manner to a second lever which 1s

mounted at a second fixed-position bearing point such

that it can pivot, and in that the first and the second
bearing point are spacea apart from one another, and
are located on opposite sides of the movement path of
the first rigid element.

When a movement 1s belng transmitted, the
apparatus according to the 1nvention results 1n the
first and the second component, which are coupled to
one another by the apparatus, each being moved at
essentially the same speed 1n a first phase of the
movement, 1n the movement travel of the second
component lagging behind that of the first component 1in
a second phase, and 1i1n the second component being
accelerated 1n a third phase. When a movement 1s being
transmitted 1n the opposite movement sense, the second
component 1s first of all accelerated with respect to
the first component and, atter this, the second
component 1s retarded 1n a correspondlng manner.

Advantageous refinements of the 1inventions can

be found 1n the dependent clailms 2 to 7.
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o et A ki At e ] A Rt e B A ik ML AT fOR AT bt A ek i ot b #T AL A 4R A T ety A A Aty G+ SRS STV AR EA R AN O IR et O T R A T £ TR E S e e e e T




CA 02355182 2001-06-14

1999P04005WO
PCT/DE99/04023
"‘28 —
The fixed-position bearing

advantageously each located 1n the plane

grri
-

movement paths of

coupling elements.

the 1rigid elements

AMENDED SHEET

and

points
of

O1I

P
——

are
the
the

04 s s bbby AL AR MACEALMAAEMMM A AETTNG AT S TN Can e L€ Fodyre as Ve e, sl ey




10

15

20

25

30

CA 02355182 2006-11-14

20365-4414

The coupling elements are each arranged in the end

regions of the rigid elements and may be in the form of

P

connecting bolts or of some other mechanical component, to

which the various other parts such as the lever and rigid

elements can be coupled. The coupling elements may also be

in the form of a linkage.

The invention also relates to a high-voltage power

breaker having a number of switch poles, at least two of

B

which can be driven by a common drive, with at least one of
the common driveable switch poles being connected to the

drive means of an apparatus.

In accordance with this invention, there is

provided an apparatus for transmitting a movement between
two components, which, as a function of a first,
translational movement of a first coupling element to which

a first component 1s coupled, produces a translational

movement of a second coupling element to which a second
component 1s coupled, characterized i1n that the first and
the second coupling element are connected to one another,

such that they can move, by means of a first rigid element,

and in that the first coupling element is connected in a
hinged manner to a first lever which is mounted at a first,
fixed-position bearing point such that it can pivot, and in
that the second coupling element 1is connected in a hinged
manner to a second lever which i1s mounted at a second fixed-

position bearing polnt such that it can pivot, and in that

the first and the second bearing point are spaced apart from

one another, and are located on opposite sides of the

movement path of the first rigid element.

A high-voltage power breaker has an interrupter
unit in each switch pole, 1n which interrupter unit two

switching contacts are brought into conductive contact with
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one another, or are disconnected from one another. For this

purpose, at least one switching contact can be driven by

-

means of the drive.

Such a high-voltage power breaker can easily be
adjusted, for use in a polyphase high-voltage system having
an apparatus according to the invention, in such a manner
that the individual switch poles have a specific time

offset, during switching on, with regard to the making of

the filirst conductive contact between the switching contacts,
for example with a lead or lag of 3 milliseconds between one
another 1n each case. In thilis way, the various switch poles
can be operated at a regpectively advantageous time, with

regard to the respective phase of the polyphase alternating

current to be switched on.

It 1s also possible to use a common drive to

—

operate two of the switch poles simultaneously for

capacltive switching, while the third switch pole is

p—

operated with a time offset of 5 milliseconds after them.

The third switch pole 1s then connected to the common drive
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by means of an apparatus according to the invention.
FFor such offset switching operations, the individual
switch poles are relieved as well as possible of the
load 1involved 1n controlled operation 1in synchronism

with a mains system.

The 1nvention will first of all be illustrated
1n a drawing, with reference tc exemplary embodiments,

and will then be described. In this case, 1in the

figures:

Figures 1 to 3 show a schematic illustration of a first
simple embodiment of the apparatus
according to the invention,

Figures 4 to © show the apparatus schematically, in a
version duplicated in mirror-image form,

Figure 7/ shows, schematically, an embodiment in

which the first and third fixed-position

bearing poilnt coincide, and

Figure 8 shows a schematic illustration of a

three-pole high-voltage switch having an
apparatus according to the invention,

Figure 9 shows a movement/time diagram for three
switch poles, and

Figures 10

and 11 show, schematically, configurations with
bearing points located on a single side
of the movement path of the rigid
element or elements.

Figure 1 shows, schematically, an apparatus for
transmitting a movement, having a first coupling
element 1 to which a first component 2 in the form of a
first drive rod part can be coupled, and having a
second coupling element 3 which can be connected to a
second component 1n the form of a second drive rod

section 4.
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The drive rod sections 2, 4 can be moved in the
direction of the arrows 5, 6. The coupling elements 1,
3 are each formed by bolts, which pass through the two
ends of a coupling rod 7 so that the coupling rod 7
forms a rigid element which connects the coupling
elements 1, 3 to one another such that they can move.
The first coupling element 1 1s connected in a hinged
manner to a first lever 8, which i1s mounted at a first
fixed-position bearing point 9 such that it can pivot.

This hinged connecticn can be designed such that the

first coupling element 1 passes through a drilled hole
1n the first lever, although an elongated hole, which
1s 1ndicated by a dashed line in Figure 1, can also be
provided 1in the first lever 8, instead of the drilled
hole.

The second ccupling element 3 1s connected in a
hinged manner to a second lever 10, which 1s mounted at
a second fixed-position bearing point 11 such that it
can plvot.

The bolts which form the first coupling element
1 and the second coupling element 3 each pass through
the ends of the first lever 8, the coupling rod 7 and
the first drive rod section, on the one hand, and the
ends of the second lever 10, the coupling rod 7 and the
second drive rod section 4, on the other hand.

The first drive rod section 2 is connected to a
drive, which 1s not 1llustratea in any more detail but
which drives the drive rod section 2 in the direction
of the arrow 5.

The first lever 8 1s 1n consequence pivoted

counterclockwise about the fixed bearing point 9. This

movement 1s transmitted by means of the coupling rod 7

to the end of the second lever 10, which is then

pivoted clockwise.
Figure 2 1llustrates an 1intermediate situation
during the described movement. Owing to the pivoting

movement of the first
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lever 8 and of the second lever 10, the coupling rod 7

has Dbeen rotated, and the projection of the coupling
rod 7 onto the horizontal connecting line between the
first drive rod section 2 and the second drive rod

section 4 has been shortened.

In this situation, the first drive rod section
2 has moved through a certain distance in the direction
of the arrow 5, while the second drive rod section 4
has moved through a shorter distance 1n the same

direction.

It the movement 1s continued further in the
described sense, that 1s to say the first lever 8 1is

pivoted further counterclockwise and the second lever

10 1s pivoted 1n a corresponding manner further
clockwise, then this results 1n the situation
l1llustrated in Figure 3, 1n which the coupling rod 7,

as 1lllustrated i1n Figure 1, forms an extension of the

first and of the second drive rod sections 2, 4.

In order to reach this situation, the first
drive rod section 2 has traveled through a certain
distance from the start of the movement. Overall, the

second drive rod section 4 has traveled through a

distance of equal 1length. The projection of the
coupling rod onto the horizontal connection between the
first and the second drive rod section now once again
corresponds to the length of the coupling rod 7, and
the entire arrangement, comprising the drive rod
sections 2, 4 and the coupling rod 7, 1is extended
agailn.

The overall movement corresponds approximately
to the longitudinal movement of an imaginary drive rod,
which 1s formed by the drive rod sections 2, 4 and the
coupling rod 7, 1in the direction of the arrow 5 shown
1in Figure 1. During this movement, the positive

guldance of the coupling rod 7 on the levers 8, 10

results 1n the 1imaginary drive rod being kinked inward,
and thus
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1n the drive rod sections 2, 4 approaching one another.

Towards the end of the movement, the
arrangement comprising the drive rod sections 2, 4 and
the coupling rod 7 1s extended once again.

In summary, 1t can thus be stated that the
translational movement o©of the first drive rod section
1s 1nitially transmitted to the first coupling element
1, and that this translational movement is initially
transmitted with a step-up ratio of 1:1 to the second
coupling element 3 and to the second drive rod section
4 .

In a central section of the movement, as 1s

1llustrated 1i1n Figure 2, a translational movement of

the first drive rod section 2 1s transmitted with a
lower step-up ratio to the second coupling element 3
and to the second drive rod section 4. The second drive
rod section 4 thus moves more slowly than the first

drive rod section 2.

I1f the movement 1s continued further, then the
extension of the arrangement accelerates the second

coupling element 3 and the second drive rod section 4,

which now move faster than the first drive rod section
2 unti1l a completely extended arrangement 1is reached.
Thus, from the start to the end of the

movement, the first drive rod section 2 and the first
coupling element 1, and the second drive rod section 4
and the second coupling element 3, cover the same
distance overall. However, over part of the distance,

the second coupling element 3 and the second drive rod

section 4 lag behind the movement of the first
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drive rod section 2, 1in order for the retardation to be

corrected once again by an acceleration of the
movement.
Figure 4 1llustrates an apparatus which, for
5 example, corresponds to a mirror-image duplicating
apparatus from Figures 1 to 3. The apparatus shown in
Figure 4 can be formed from the apparatus shown in the
previous figures by additional introduction of a third
coupling element 12 1n the form of a further bolt, a
10 second rigid element 13 1n the form of a second
coupling rod, and a third lever 14, which is mounted in
a fixed position at a bearing point 15 such that it can
plvot.
Figure 4 shows the overall arrangement
15 comprising the first drive rod section 2, the first
rigid element 7 1n the form of a coupling rod, the
second rigid element 13 1n the form of a second
coupling rod, and a second drive rod section 4, 1in
extended form.
20 A thrust mcvement of the first drive rod
section 1in the direction of the arrow 5 causes a

pilvoting movement: of the first lever 8

counterclockwlse, and a pivoting movement of the second
lever 10 and of the third lever 14 clockwise.
25 The second drive rod section 4 is then likewise
moved 1n the direction of the arrow 5.
At the same time, the positive guidance of the
rigid elements 7, 13 by means of the levers 8, 10, 14
which are mounted 1n fixed positions results 1n the
30 arrangement being kinked 1inward, as 1s 1llustrated in
Figure 5. The kinking inward of rigid elements 7, 13
results 1n the first drive rod section 2 and the second
drive rod section 4 approaching one another, as a
result of which, despite the second drive rod section 4

35 moving 1n the same sense,
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1t travels a shorter distance than the first drive rod

section 2. In the example 1llustrated in Figures 4 to
6, the retardation of the second drive rod section 4 in
comparison to that of the first drive rod section 2 1is
further reinforced in comparison to the apparatus shown
1in Figures 1 to 3, since the kinking-in effect occurs
approximately 1in a duplicated mirror-image form. Such
an arrangement thus allows a greater deceleration of

the movement to be transmitted to be achieved.

If the movement of the apparatus is continued
1n the 1ndicated sense, then this leads to the
constellation which 1s 1llustrated in Figure 6, 1in
which the rigid elements 7, 13 together with the first

drive rod section 2 and the second drive rod section 4

once again form an extended arrangement, as at the
start of the movement.

The second drive rod section 4 has thus once
agalin recovered the retardation 1n the final part of

the movement, owing to the additional acceleration.

In this wvariant, the first lever 8 may also

have an elongated hole for guiding the first coupling

element 1 (1llustrated by a dashed line).

Figure 7 1llustrates a variant 1in which the

fixed-position bearing points for the second lever 10
and for the third lever 14 coincide at one point. Thus,
although the functilon 1s otherwise approximately the
same, one bearing point 1s saved, and the design 1is
simplified and made more cost-effective.

Figure 8 1llustrates a three-pole high-voltage
power Dbreaker having a first switch pole 16, a second

switch pole 17 and a third switch pole 18,

1w AR ASI 2R cFen D s LT e M T

VY LI PR | ORI MY SN £ 41 Y IS MR N0 MR L 40 O] Rt DA A o UL | SV MRCIITY TRl MANOVET R A W O iy AL e ) TRATE ANV M LEADYS v v A (DI | A AL Ll s s



10

15

20

25

30

e v i ae ol 5 A LAt + 7 I 4 € e n et <A TP B ATEE  Cact AR AR CEA AR \ IV AARAE Sl T NG 4 3 615 1+ SPAANE S Al | it el s 200 I G ANl Ml R SRR R WA - I PEEs a™ R AL A B2 0 s e W LA F1PA e -

CA 02355182 2001-06-14

1999P04005
- 10 -

which can be driven by means o¢of a common drive rod 19
by a switched draive 20. The drive 20 produces a
pivoting movement o©of the drive crank 23 1in the
direction of the arrows 21 and 22.

In the 1llustrated form, the three switch poles
are 1n the disconnected position.

Pivoting the drive crank 23 in the direction of
the arrow 21, that i1s to say counterclockwise, results
1n the drive movement being converted by means of the
respective direction-changing cranks 24, 25, 26, which

are each mounted 1n fixed positions, into a vertical,

upward-directed movement of the switching rods of the
switch poles 16, 17, 18. The respective direction-
changing cranks 24, 25, 26 are mounted in a fixed
position, such that they can pivot, in the respective
bearing point, which 1s represented by thickened lines.

Two  apparatuses 27, 28 according to the
invention are provided 1n the course of the drive rod
19 and 1nitially result 1n retarded transmission of the
drive movement for the second drive rod section 30 1in

comparison to that of a first drive rod section 29

arranged 1n the region of the drive 20 and, to an even
greater extent, for the third drive rod section 31
during a switching-on movement, in order to cancel out
the retardation toward the end of the drive movement.
The indivicual apparatuses 27, 28 are

1llustrated only schematically 1in Figure 8 Dbut, 1in

principle, correspond to the apparatus illustrated in
Figure 4. The fixed-position bearing points are
1ndicated only by thickened dots in Figure 8.

In order tco describe the actual switching
movement, 1t should be noted that the movement of the
1ndividual switch poles 16, 17, 18 in each case starts

at the same point in time, and all the switch
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poles also reach the end of their movement at the same
polnt 1n time.

However, the retardation of the second switch
pole 1/ and of the third switch pole 18 in a central
region of the movement results in the contact making
process, that 1s tc say the making of the first
conductive contact between the two switching contacts
of the interrupter unit 32 of the second switch pole 17
and of the 1nterrupter unit 34 of the third switch pole

18, taking place later than 1in the case of the

1interrupter unit 33 of the first switch pole 16.

However, once thils contact has been made, the
lnterrupter unit 32 of the second switch pole 17
recovers once again as a result of subseqguent
acceleration to match the movement state of the
interrupter unit 33 of the first switch pole 16.

The 1nterrupter unit 34 of the third switch
pole 18 makes 1ts ccntact only after contact has been

made by the 1interrupter unit 32 of the second switch

pole 17, but 1s then accelerated to a major extent

after this 1n the =extension phase of the apparatus
shown 1n Figure 4 and, 1n consequence, recovers in the
remaining movement phase, in which all the switching
contacts are pushed together once again, 1in order to
achieve a good current carrying capacity, to such an

extent that all three switch poles reach the same final

position at the same point in time.

The 1nvention thus results in all the switch
poles each starting and ending their movement at the
same point 1n time and, as 1s respectively desired, the
capability to retard one or two switch poles prior to
contact making 1in the course of the movement although,
once contact has Dbeern made, this 1is recovered in the

further course of the switching movement.
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The movement-time diagram of the three switch
poles 16, 17, 18 for the three phases R, S, T 1is
1llustrated schematically, by way of example, 1n
Figure 9.

5 Figure 10 shows, schematically, an apparatus
according to the i1invention to one side of which a first
component 1n the form of a first drive rod section 102
can be coupled, and to the other side of which a second
component 1in the form of a second drive rod section 104

10 can be coupled. The two drive rod sections 102, 104 are

each 1llustrated only partially.

The coupling elements 101, 103 are formed by
bolts, which respectively connect a rigid element 107
in the form of a rod firstly to a first lever 108 and

15 secondly to a second lever 101, in a hinged manner. The

first lever 108 1s mounted at a first fixed-position

bearing point 109 such that 1t can pivot, while the

second lever 110 1s mounted at a second fixed-position
bearing point 111 such that 1t can pivot.

20 The movement paths of the first and of the
second coupling element 101, 104 which are made
possible by a pivoting movement of the first and of the
second lever 108, 110 are represented by circular path
sections 116, 117.

25 The bearing polnts 109, 111 are located

alongside one another on the same side of the movement
path of the rigid element 107. The

-

first lever 108 and
the second lever 110 move 1in the same rotation sense
during the process o¢f any movement which 1is to be

30 transmitted.
When a thrusting movement onto the first
coupling element 101 takes place through the drive rod

section 102, then the first and the second lever 108,

110 are pivoted clockwise,
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wlth the rigid element 107 transmitting the movement to
the second drive rod section 104.
At the start of the movement, the first drive
rod section 102 and the second drive rod section 104
5 are moving at approx.mately the same speed. In a second
phase shortly after the start of the movement, the
kinking 1inward of the rigid element 107 between the
drive rod sections 102, 104 results in the second drive
rod section 104 being retarded. In a third section of
10 the movement, the second drive rod section 104 1is
accelerated once agaln by extension of the arrangement
comprising the drive rod sections 102, 104 and the
rigid element 107, so that, toward the end of the
movement, the distance traveled by the second drive rod
15 section 104 correspords approximately to the distance
traveled by the first drive rod section 102.

Depending on whether the drive 1s coupled to

the first component o¢r the output drive 1s coupled to
the second component, as 1llustrated here, or whether

20 the drive 1s coupled to the second component and the
output drive 1s coupled to the first component, the
apparatus according to the 1nvention also allows the
component on the output side to be accelerated at the
start of the movement, and subsequently to be retarded.

25 Figure 11 shows an arrangement which 1S
duplicated 1n mirror-image form in comparison to that
in Figure 10, with the first rigid element 107 being
coupled by means of the first coupling element 101 to a
second rigid element 113 which, for 1ts part, 1is

30 connected to the first drive rod section 102 by means
of the third coupling element 112.

The third lever 114 1s likewlise connected in a

hinged manner to the coupling element 112 in the form

of a connecting bolt, and,

. . ., S, o 3 ] PR a ' st . . . . ot e 1 el elainh & 2L, . . s F= o2 . M a mmmwm 'm 3 mm TR TS Md (30 SRR x4 Lt
WL 2t TR N e 24 S 3 A s s - 3 e o R S A e e ¥ Ve AT TG S SO B A A (A < ¢ - T S S04 LD NS ORGP S MMD SR AR SN Ity rivat e ST LA B340 - VD SR - b LI b bl L AR RN LI IR R T AT TR Y = TR LYY 2 SEERFE 2 3 0 FEP R L 2 DD ’ b SR NI Sl o T e AR S I R Y Pt : rbe
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for 1ts part, 1s mounted 1n a fixed position in the
bearing point 115 such that it can pivot.

This arrangement results in a movement profile
which 1s similar to that of the arrangement shown 1in
Figure 10, but with greater retardation, and
subsequently greater acceleration, of the second

component Dbeing achieved by the duplication of the

arrangement. In comparison to the arrangement

1llustrated 1n Figures 4 to 7, 1in which the fixed-

position bearing points are located on opposite sides

g~
—

of the movement paths of the rigid elements, the

arrangement shown 1n Figure 11 has the advantage that
the retardation of the second component in the second,
central phase o0of fhe movement, together with the
subsequent acceleration, are somewhat less pronounced
than 1n the case of the exemplary embodiment in

Figures 4 to 7, so that, according to Figure 11, there

1s less difference between the speeds of the first
drive rod section 102 and of the second drive rod
section 104 1n the central part of the movement. This
1s 1mportant, bearing 1in mind the fact that, when the
apparatus 1s used 1n a high-voltage power breaker, the
speeds of the switching contacts to be moved in a
polyphase high-voltage power breaker must not differ
excessively from one another. Thus, 1in the last-

mentioned embodiment, the difference between the

contact speeds of the 1individual poles of the high-

voltage power breaker 1s restricted.

T4 st i M L L Ear e e i AR LML i NIty A e R O . PR 3L pDis 1 AN A . . otk ad BYRWE Time s, vt detie TRl sk
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Patent Claims

1. An apparatus for transmitting a movement
between two components, which, as a function of a
first, translational movement of a first coupling

element (1, 101) to which a first component (2, 102) is

coupled, produces a translational movement of a second
coupling element (3, 103) to which a second component
(4, 104) 1s coupled,

characterized

1n that the first and the second coupling element (1,
3, 101, 103) are connected to one another, such that
they can move, by means of a first rigid element (7,
107), and 1in that the first coupling element (1, 101)
1s connected 1n a hinged manner to a first lever (8,
108) which 1is mounted at a first, fixed-position
bearing point (9, 109) such that it can pivot, and in
that the second coupling element (3, 103) 1s connected
1n a hinged manner to a second lever (10, 110) which is
mounted at a second fixed-position bearing point (11,
111) such that 1t can pivot, and in that the first and
the second bearing point (9, 11, 109, 111) are spaced
apart from one another, and are located on opposite
sides of the movement path of the first rigid element
(7, 107).

2 . The apparatus as claimed 1in claim 1,
characterized

1n that the first coupling element (101) is connected

to a third coupling element (112) by means of a second
rigid element (113) such that they can move, which
third coupling element (112) 1s also connected in a
hinged manner to a third lever (114) which is mounted
at a third fixed-position bearing point (115) such that
1t can pivot, and in that the first, the second and the

third bearing point (108, 115) are located alongside

AMENDED SHEET
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one another on the same side as the movement path of
the first and of the second rigid element (107, 113),
and 1n that the seccnd component (104) can be coupled
to the third coupling element (112).

3. The apparatus as claimed in claim 1,

characterized

AMENDED SHEET
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1n that the first and the second bearing point (9, 11) are

P
p—

ferent sides of the

located opposite one another on di:

movement paths of the first and of the second coupling

element (1, 3).

5 4. The apparatus as claimed in claim 3, characterized

1n that the first coupling element (1) is connected to a

third coupling element (12) by means of a second rigid

element (13) such that they can move, which third coupling

element (12) 1s also connected i1n a hinged manner to a third
10 lever (14) which 1s mounted at a third fixed-position

bearing point (15) such that they can pivot, in that the

first and the third bearing point (8, 15) are located

opposite one another on different sides of the movement

paths of the first and of the third coupling element (1,
15 12), and in that the second component (4) can be coupled to

the third coupling element (1, 12).

5. The apparatus as claimed in claim 2 or 4,

characterized 1n that the distance between the first fixed-
position bearing point (9) and the second fixed-position

20 bearing point (11) 1s equal to the distance between the

first bearing point (9) and the third bearing point (15).

6 . The apparatus as claimed 1in claim 2, 4 or 5,

characterized 1in that the lengths of the first and of the

second rigid element (7, 13) are equal.

25 7. The apparatus as claimed in claim 4, characterized
1n that the second and third bearing point (11, 15) are

1dentical.

8 . The apparatus as claimed in claim 4, wherein a
distance between the first fixed-position bearing point and

30 the second fixed-position bearing point i1s equal to a
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distance between the first bearing point and the third

bearing point.

P

9. The apparatus of claim 1, wherein a first

translational movement of the first coupling element, to
which the first component 18 coupled, produces a
translational movement of the second coupling element, to

which the second component, 1s coupled.

FETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA



CA 02355182 2001-06-14

Fig 2 o]

09 P4005 1/8
NS :
- /“\’
s e ;
_ - [ 3
2 7 ,# CElNG
2 1 y
#
A0
%
g P 3
| —
2( Z—I* - = [ é’
/



ROLPSTETL NP SIRLE

00P4005

e At N S M N AR TR D RSN e Ot e L A U s e e .

CA 02355182 2001-06-14

15

. IR A R N R R e F I P TR T - BT By 1 Ve IRAR et~ L PR ST SO et LI PRI P E ST T O TR P S P S S

M - . 2O M s admdras taabd i vk hdd AL o adatd Al A A Bl N A s vandd s ahr il d Ak s wdbmmds A CARS ST, PO L AN L AR A ot AR L o L o



S G I N € T 1R = At TS R0 I L SR e RAi S RN UL T . R 0 5 o i G 10 o DA TN S SN 31w P AR A N AR N BN D SRR R - RS 0 SRR e et e ni 1 i . Gagh Eei iR AF I DI AR B TR L NR SR Y M AN W s U S DRI & T RS 1o ki A R B e e R ———

CA 02355182 2001-06-14

O O Fig 6




CA 02355182 2001-06-14

14 a0

S e, 1 PG IR T S AT AR e b 20wy A 4 3]V GV K TGRS Sl G M U0 LBy Y AL <, - 20~ BN IS ERE ROV NG VAT i AU e AR OISR T T o (OO MR ¢ At - . I SNt Y S SRSt Y L T el R L d0h s e T ARGEIGEL A1 P i AN S LRIt ® o SN

LA T o ST AR 2 O eIV 2240 o T < 2 L - el T LY AR B 4

s A e EENL AL IR LA AT wth ¢ DAAT A b Rt . R otk ¢/ adiadn st Lt &




CA 02355182 2001-06-14

99 P4 005 5/8

18

T S— S

3
——
A

o Ha s v s ke 4 BRI R RIS ST - RAR TR AT G s 1 AT e A SR GIRVE . &5 bl SR 13 31 L (B8 4 e NI SR M i T 350 SR DI O s At 3 S .« bt Gl R R ST . . A SR 4 5. i 0 A LN Yt v & o for D17 RS ot abe AW e . . e e s . T e L re Al NGRS a4 A RO Ly Ll v e SR e 3 L b ot A TR T T b TR L[ Y S Y A e L, e s e e S A LA Lt R Tem kRt b AR L D e o s e i A AL b AR B AL <t & A A ki mrn e mm o o



CA 02355182 2001-06-14

99 P4005 /8

30
Fig9

J amt w3 e e RWETE R T RN T SRR vt Rl L ST DR SR AN A ) K WS g 1 (A A T ARSI o % A e e oGt . YW AL RN e e : st in AR GAR Sk AT R R e AR e v SN Db T S e - it ol B L R e Ao e S e AR TS £ L Gt ) PR IR ¢ L OV 1 b e (4965 SERA s - T 8 A R A AT SRRV A o i e L TNVt T i S ST MM L MTRNDN BN - WM i B4, iy O 7D A< AR D St | S IRl S Vs



CA 02355182 2001-06-14

7/ 8

11+
Fig 10

A0Y
e,

07

AN G

109
7

T b st et s ot A et et T’ eae ot EEr 1 E St R eOIhs 13pd T T e T SN Bt LA A A AT FIEAN A 0 LA CAE IO <t CADIEH Eairit A 0 IR 1514 AT M T L M-~ s WAL~ - O b i ftm e e :oet ee e e : St Koot (IR - ABVA ARSI Svl g WG 0 SR, S RN R R N TR L M N B X TG b A IR AW B S B LR L L e S el R TR RTINS I RI.T RGO SR ST/ MR TN SOHRARIM TS 1R v



99 P4005

D12 s v D, 4N 3 IR 5 i1 270~ 4ty LT IR (] 3 4 LA R ] A 2 A T (ST, G TN T AT s 4 o W 4m L AL N (A AAACHRITIE 1 R e AR O AR 1S~ Gt Yol R QI FQ P - I KRR R B un MMt g L Ry oot el 44

CA 02355182 2001-06-14

8/ 8

A10

\n
T <
X
S

DM M ba vt . 8 - e N W LI “il-ﬂ#ﬁ'ﬂf-.'f! 22" PPN AR TR AT D134 SFC T LM T LB e

Lt Hhdrniql s 4 iv Sypchid—at N madin s v .o CFQ

WTIRO A, RIS 1 RN S MOS0 M S b AL 1WA ¢ C TR i ot | o bl s st L L A sl



N Sih -y




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - abstract drawing

