Title: LINKAGE SYSTEM

Technical Field

The present invention relates to a linkage system.
The invention has been developed primarily for use
with adjustable furniture and in particular height

adjustable desks and will be described hereinafter with

vx

eference to that application. However, it will be
appreciated that the invention is not limited to that
particular field of use.

Background Art

Hitherto, height adjustment mechanisms for desks
have included a single linkage arm which extends between
and is rotatably connected to both a fixed support and a
movable support. Although movement of the movable
support between a raised and lowered configuration is
- accommodated, that movement is limited to rotation

through an arc having an axis passing through the
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Title: LINKAGE SYSTEM Technical Field The present invention
relates to a |inkage system The i nvention has been devel oped
primarily for use wth adjustable_ furniture and in particular height

connection point between the arm and the fixed support.
Additionally, a single arm is often subject to large
twisting moments which results in wear and requires that
the arm be produced from heavy gauge materials.

Alternative prior art systems utilise a
pantographic mechanism which, while providing greater
effective strength, is generally of increased cost and
complexity. Moreover, the path followed by the movable
support is still substantially arcuate.

Accordingly, hereinafter the term arcuate movement
will be taken to include movement that results from the
prior art single linkage and pantographic linkage
mechanisms. -

An additional problem of the prior art resides in
the fact that effective strength of the pantographic
mechanism is dependant upon the distance between the two
arms. Although an increase in this distance will
provide an increase in the strength, it also results in
a much larger, and at times cumbersome, mechanism. This
is particularly disadvantageous for adjustable desks
were a larger mechanism causes a reduction in leg room

beneath the movable surface.

Disclosure of the Invention

It is an object of the present invention, at least
in a preferred embodiment, to overcome or substantially

ameliorate at least some of these deficiencies of the

prior art.
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adjustéble desks and will be described hereinafter wwith reference to that
application. However, it will be "appreciated that the invention is not
limted to that particular field of use. Background Art Hi t hert o,
hei ght adj ust nent nmechani sns for desks have included a single |inkage arm
whi ch ext endsadebweeng amdthe Hetenalioy cbemectedptrovbded a fixed support
and a novabl e support. Al though novenent of the novable

linkage system for connecting a first element and a

second element, the system including a linkage arm

respectively connected at a first end and a second end

to the first and second elements, the arm including at

the first end two spaced apart engagement formations for

slidably inter-engaging on the first element a guide

formation and a control formation respectively, whereby

relative movement between the first and second

formations and the guide and control formations

respectively provides for predetermined non-arcuate

relative movement between the first and second elements.

Preferably, the engagement formations are hinge

pins and the guide and control formations are both slots

in the first element for respectively receiving the

pins. More preferably, one of the slots includes

locking formations for selectively engaging a respective

pin for maintaining the first and second elements in one

of a number of relative dispositions. Even more

preferably, the first element comprises a fixed support

bracket for attachment to a desk surface and the second

element comprises a keyboard support bracket for

attachment to a keyboard support, whereby, in use, said

keyboard support is movable between a raised and lowered

configuration with respect to the desk. However, in

alternative embodiments the first and second elements

comprise the keyboard support bracket and the fixed
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support -between a raised and | owered configuration is accomobdated, that
novenent is |imted to rotation through an arc having an axi s passing
t hrough t he - 4 - -2- connection point between the

armand the fixed support. Additionally, a single armis often subject to
| ar ge support bracket respectively.

Preferably also, the linkage system includes a
support arm extending between the first and second
elements. More preferably, the support arm is rotatably
connected at respective ends to the first and second
elements. Even more preferably, the support arm is
hingedly and slidably connected at one end to one of the
first and second elements.

In a preferred form, the connections of the linkage
and guide arms to at least one of the first and second
elements are spaced apart. More preferably, the spacing
between the connections of the linkage and guide arms to
the first element is greater than the spacing between
the connections of those arms to the second element.

Brief Description of the Drawings

A number of preferred embodiments of the invention
will now be described, by way of example only, with
reference to the accompanying drawings in which:

Figure 1 is a schematic side view of a linkage
system in accordance with the invention;

Figure 2 is a fragmented view of the linkage system
of Figure 1 illustrating alternative locking means;

Figure 3 is an alternative embodiment of a linkage
system according to the invention;

Figure 4 is a further alternative embodiment of the
invention;

Figure 5 is a perspective view of another
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twi sting noments which results in wear and requires that the arm be
produced from heavy gauge materi al s. Alternative prior art systens
utilise a pantographic mechanissm which, while providing greater effective
strength, is generally of incréased cost and conplexity. Mreover, the

path f ghlued d3%d rgigar/@ét)'hsg,stww bccprabnlde $4PS! eme' ally arcuate.

Accordi ngly, herelna termarcuate novenent wll be taken to
i ncl udg pRMRITRIH . that results fromthe

Figure 6 is a schematic side view of the linkage
system of Figure 5;

Figure 7 is a schematic side view of the linkage
system of Figure 5 including alternative locking means;

Figure 8 is a schematic side view of the linkage
system of Figure 7 in use;

Figure 9 is a schematic side view of an alternative
linkage system according to the invention;

Figure 10 1s an exploded side view of a further
alternative embodiment of a linkage system according to

the invention; and -

-

Figure 11 is a side view of the linkage system of
Figure 10 when assembled.

Modes for Carrving Out the Invention

Referring to the drawings, and particularly to
Figures 1 and 2, a linkage system 1 for connecting a
first element 2 and a second element 3 includes a
linkage arm 4 respectively connected at a first and a
second end 5 and 6 respectively to the first and second
elements. Arm 4 includes at end 5 two spaced apart
engagement formations, pin 7 and pin 8. These pins
slidably inter-engage on the first element a guide slot
9 and a control slot 10 respectively. Relative movement
betwegn pins 7 and 8 and the guide and control slot 9

and 10 respectively provides predetermined non-arcuate
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prior art single |inkage and pantographic |inkage mechanisns. An
addi tional problemof the prior art resides in the fact that effective
strength of the pantographic gnechanismis dependant upon the distance
between the two arnms. Although an increase in this distance will provide
an i rcebasevenmoiiemgtkehgtheentebementesylardih. a nuch larger, and at
ti mes cunbersone, nechanism This is particularly disadvantageous for
adjustabIeIﬂe§R$S particular embodiment element 2°1s

configured for abutment on the undersurface of a desk

while end 6 of arm 4 is attached to a keyboard support

{(not shown). The keyboard support is moved along a

predetermined non-arcuate path designated by broken line

11 as end 3 moves between its extremes of travel. Path

11 is defined by the interaction of the pins in the

control and guide slots. As will be appreciated by

those skilled in the art the slots can be varied in

shape to suite a particular application.

In Figure 1 the locking mechanism is formed by an

array of teeth 12 along the top edge of slot 16 and a

complimentary smaller array of teeth 13 along adjacent

top edge of pin 8. These teeth are shown in the

disengaged configuration to allow pins 7 and 8 to

translate along slots 9 and 10.

In use, end 6 of arm 4 will be biased downwardly

due to the presence of the keyboard support and/or a

keyboard. Accordingly, the teeth 12 and 13 will be

biased into a locked configqration. To effect height

adjustment the keyboard support is lifted or tilted

upward to overcome the gravitational bias and

subsequently by applying a force to arm 4 which causes

the translation of the pins 7 and 8 in the slots 9 and

10 respectively. Upon reaching a desired position the

keybdafa”support can be released and the gravitational

Sheet Has Been Replaced

AR




were a larger mechani sm causes a reduction in |l eg room beneath the novable
surface. D sclosure of the Invention It is an object of the present
invention, at least in a preferred enbodinent, to overcone or
substantially aneliorate at |east sone of these deficiencies of the prior

art. bias will again move teeth 12 and 13 into locking
inter-engagement.

Figure 2 illustrates an alternative embodiment of
the invention where corresponding features are
designated with corresponding reference numerals. This
linkage system is substantially the same as that
disclosed in Figure 1 with the exception that the teeth
12 and 13 are triangular in nature to facilitate
movement into a locked configuration. Other embodiments
include a ratchet style of locking arrangement to
facilitate upward movement of the keyboard support while
requiring the teeth to be fully moved out of a locked
configuration before downward movement can be achieved.

Turning now to Figure 3 an alternative embodiment
of the invention is shown. Linkage system 15 includes a
fixed support bracket 16 for mounting to a desk or the
like and a keyboard support bracket 17 which is mounted
to bracket 16 by way of iinkage arms 18 and 19.

Bracket 16 includes three parallel slots 20, 21 and
22 for slidably receiving pins 23, 24 and 25
respectively. These pins are joined by way of a
triangular frame 26 to ensure simultaneous progression
of the pins along the slots. Bracket 16 also indludes a
guide slot 27 which slidably receives a pin 28 which is
intermediately located along arm 19.

-w*jjrhis slot configuration enables keyboard support

bracket 17 to move in a substantially vertical direction
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-3- "~ According to the present invention, there is provided a |inkage
system for connecting a first elenent having a guide formation and a
control formation and a second el enent, the systemincluding a |inkage arm
respectively connected at a 8

upon horizontal translation of frame 26. Again, this

translation is effected by the interaction between the
guide and control slots and is substantially a linear

translation.

If required, the movement of the keyboard support
bracket between the raised and lowered configurations
can be assisted by way of biasing means or, for example,
a pneumatic cylinder extending between frame 26 and-:
bracket 16. In addition, locking means can be included
to selectively retain the frame at one of a number of
dispositions to subsequently maintain bracket 17 at a
particular height.

A further alternative embodiment is shown in Figure
4. More particularly, a fixed support bracket 30
includes two identical spaced apart guide slots 31 which
receive respective first ends 32 of two hinged linkage
arms 33. These arms are slidably and rotatably engaged
to bracket 30 by a pin 34 and at their second ends 35
engage a movable support bracket (not shown). Arms 33
are sloted to effect the slidable and rotatable
connection to pin 34.

Arms 33 move in unison between the configuration
shown and the configuration designated by broken lines
36. When moving between these configurations ends 35
tracé a path designated by broken lines 37 due to the
interaction between arms 33, guide slots 31 and pins

34. In this particular embodiment the path traced by
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first end and a second end to the first and second el enents, the arm
tncluding at the first end two spaced apart engagenent formations for
slidably inter-engaging the guide fornmation and the control formation
respectively, whereby relati®ve novenent between the first and second
formations and the guide and control formation respectively provides for
pr edéiaenidied Nedmdas vat@mdnatilps ofy Srshatse@ndeA inBaY first and second

el enent s. The engagenent formati ons may be hinge piins and the
paths. Alternative combinations are possible by Varying

the shape of slots 31.

Referring now to Figure 5 and Figure 6, there is
illustrated a further embodiment of the invention. The
linkage mechanism 40 illustrated includes a pair of
opposed support brackets 41 and 42 which are adapted to
be fixed to the underside of a desk surface by way of
screws, rivets or the like. Brackets 41 and 42 are
joined to respective adjacent keyboard support bracket
43 and 44 by way of linkage arms 45 and 46, and 47 and
48 respectively. Arms 45 and 47 are joined by &
rectangular section cross member 49 to ensure -
simultaneous movement between these arms.

Arms 45 and 47 are rotatably and slidably connected
to respective brackets 41 and 42 by pins 50 and slots 51
while being only rotztably connected to brackets 43 and
44 by pins 52. Arms 46 and 48, however, are rotatably
connected to both brackets by way of pins 53 and 54. In
addition, arms 45 and 47 include pins 55 which are
captively retained within slots 56 in brackets 41 and
42 .

As best shown in Figure 5, linkage system 40
includes locking means 57 for selectively maintaining
the ﬁrackets 43 and 44 at a relative height with respect
to brackets 41 and 42. Locking means 57 comprises a

biased plate S8 which is operable by handle 59 for
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gui-de -and control formations may be both slots in the first elenment for

respectively receiving the pins. One of the slots may include

| ocking formations for selectiygly engaging a respective pin for

mai ntaining the first and second el enents in one of a anunber of relative

di sposi tiosrisig slots @@ nitd hand ioukt ofr engagetealtemtnhsonayoeonpri se a

fi xed support bracket for attachnent to a desk surface and
more locking protrusions (not shown) located on arm 48.
Alternative locking arrangements are known.

Referring now in particular to Figure 6, bracket 44
is able to progress between a raised and lowered
configuration, as shown. During this progression, pins
50 and 55 respectively traverse slots 51 and 56 to
provide a non-arcuate path for bracket 44.

The progression of bracket 44 involves both
vertical and horizontal movement. The linkage system 40
continues to provide the same degree of wvertical
movement that was obtained from prior art pantographic
mechanisms, while reducing the amount of horizontal
movement. If required, and as illustrated by way of
example in Figure 3, slots 51 and 56 can be
appropriately shaped to eliminate horizontal movement.

The vertical distance between pins 52 and 54 is
approximately 60mm, while the vertical separation
between pins 50 and 53 is at least 70mm. This
non-pantographic arrangement provides an increase in
strength of at least 30% over a standard pantographic
mechanism having a spacing of 60mm between the arms.
Most advantageously, this increase in strength is
achieved without increasing the depth of bracket 44 and
thereby maintaining the original leg room provided under

that--bracket.

Referring to Figure 7 and Figure 8, where
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the-other elenent may conprise a keyboard support bracket for attachnent
to a keyboard support, whereby, in use, the keyboard support nay be

novabl e between a rai sed and Iomf{ed configuration with respect to the
desk.

corresponding features are denoted with corresponding
reference numerals, linkage system 40 includes
alternative locking means. More particularly, slot Sé6
includes a plurality of alternating small and large
semi-circular locking formations 61 for selectively
captively retaining pin 55. Pin 55 is moved out of
engagement with the formations 61 by applying an upward
force in the direction of arrow 62 to overcome the
gravitational bias provided by bracket 44. Thereafter,
pin 55 can be progressed along slot 56, while pin 50
will simultaneously progress along slot S51. When the
desired position has been achieved the force applied the
bracket 44 is released and pin 55 will move into
engagement with an adjacent formation 61.

The different sized interspaced locking formations
61 provide a degree of tilt adjustment for bracket 44
This is best shown in Figure 8, where bracket 42 is
slidably mounted within a track 62 which extends alonc
the bottom surface 63 of a desk 64. Additionally,
bracket 44 is secured to a keyboard support 65 which
supports a keyboard 66. 1In the configuration shown,
bracket 42 and 44 are nested beneath desk 64, and in
addition, pin 55 is engaged with one of the smaller
formations 61 to incline end 67 of keyboard support 65
towafd surface 63. This provides a convenient mode for

storage for keyboard 66 which can be retrieved, as

required, by advancing bracket 42 along track 62 and
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-4- A linkage system may include a support arm extending between the
first and second el enents. The support arm nmay be rotatably
connected at respective ends tjg tthe first and second el enents. The
support arm nmay be hingedly and slidably connected at one end to one of
the firstbagagusaconpdaglarenhs. the height of bracket 44, as

described above.

The embodiment of the invention illustrated in
Figure 9 is similar to that of Fiqures 7 and 8 and as
such correspeonding features will be denoted with
corresponding reference numerals. However, slot 56 is a
compound slot comprised of a series locking positions
68. Once pin 55 is in one of positions 68 it will
remain so disposed until an upward force is provided on
bracket 44 to overcome the locking bias. Advantage is
again used of the interaction between slots 51 and 56
and pins 50 and 55 respectively to provide a simple and
effective locking mechanism and a non-arcuate_pat
batween the raised and lowered configuration iilustrated.

A further embodiment of the invention is shown in
Figures 10 and 11 which are schematic side views of a
linkage system 70. The linkage system includes a first
bracket 71 having two spaced apart apertures 72 and 73
for receiving bolts, rivots or pins 74 and 75 for
rotatably mounting arms 76 and 77 to the bracket. The
arms include respective apertures 78 and 79 for
receiving pins 74 and 75. .

The distal ends of arms 76 and 77 are mounted to a
movable bracket 80 for allowing movement of that bracket
between a raised and lowered configuration, as best

shown in Figure 11. More particularly, arm 76 includes

at its distal end an aperture 81 and a slot 82 spaced
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The connections of the Iinkage and guide arns to at |east one of the first
and second el enents may be spaced apart. The spaci ng between the

connections of the linkage and_ _guide arns to the first elenment may be
greater than the spacing befweéén~the connections of those arms to the

second fr%lme%%tt' aperturérhe ﬁrqlgap;lnq{gwé“%gptiglfué’rgy abte ift'isxedI y spaced

apart.
distal end a single aperture 83.

In use, a pin 84 passes through aperture 85 in
bracket 80, aperture 83 in arm 77 and slot 82 in arm
76. A further pin 86 passes through slot 87 in bracket
80 and aperture 81 in arm 76. During progression of
bracket 80 between the raised and lowered configurations
shown in Figure 8 pins 84 and 86 progress along slots 82
and 87 respectively.

The substantially linear, non-arcuate progression
of bracket 80 1is particularly advantageous for height
adjustable desk linkage systems.

A locking mechanism can be incorporated with
linkage system 70 to selectively maintain bracket 80 at
a predetermined disposition with respect to bracket 71.
For example, one of slots 82 or 87 can include locking
formations for receiving respective pins 84 and 82.
Alternative arrangements would be apparent to those
skilled in the art.

It will be appreciated that many different known
locking mechanisms suitable for use with one or more of
the embodiments described above.

Although the invention has been described with
reference to specific examples, it will be appreciated
by tﬁose skilled in the art tihiat the invention may be
embodied in many other forms. For example, the control

and guide formations can provide a degree of flexibility
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-4a- " Brief Description of the Draw ngs A nunber of preferred
enbodi nrents of the invetion
- 14 -
for a linkage arm suitable for robotics and relaced

applications.
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wi || now be described, by way of exanple only, with refere eBee gqmpg

acconpanyi ng draw ngs in which: Figure 1 is a sé&

a linkage systemin accordanég with the invention; \

fragmented view of the |inkage“system of Figure 1 ill natlve
Iockiggggﬁﬂgs; Figure 3 is an alternative enbodi nent of a |inkage
syste ccording to the invention; Figure 4 is a further alternative

enbodﬂppnt Qflihﬁage system for connecting a first element and
a second element, the system including a linkage arm
respectively connected at a first end and a second end
to the first and second elements, the arm including at
the first end two spaced apart engagement formations for
slidably inter-engaging on the first element a guide
formation and a control formation respectively, whereby
relative movement between the first and second
formations and the guide and control formation
respectively provides for predetermined non-arcuate
relative movement between the first and second elements.
2. A linkage system according to claim 1 wherein the
engagement formations are hinge pins and the guide and
control formations are both slots in the first element
for respectively receiving the pins.
3. A linkage system according to claim 2 wherein one
of the slots includes locking formations for selectively
engaging a respective pin for maintaining the first and
second elements in one of a number of relative
dispositions.
4. A linkage system according to any one of the
preceding claims wherein one of the first or second
elements comprises a fixed support bracket for
attaéhment to a desk surface and the other element
comprlses a keyboard support bracket for attachment to a

keyboard support, whereby, in use, the keyboard support

AL



Fi gure -5-is a perspective view of anot her
-5- alternative |linkage systemin accordance with the invention.
Figure 6 is a schematic side viay of the |inkage

is movable between a raised and lowered configuration
with respect to the desk.

5. A linkage system according to any one of the
preceding claims including a support arm extending
between the first and second elements.

6. A linkage system according to claim 5 wherein the
support arm is rotatably connected at respective ends to
the first and second elements.

7. A linkage system according to claim 5 wherein the
support arm is hingedly and slidably connected at one
end to one of the first and second elements.

8. A linkage system according to claim 7 wherein the
connections of the linkage and guide arms tq at least
one of the first and second elements are spaced apart.
9. A linkage system according to claim § wherein the
spacing between the connections of the linkage and guide
arms to the first element is greater than the spacing
between the connections of those arms to the second

element.

heet Has Been Replaced

"

AR




system of Figure 5; Figure 7 is a schematic side view of the |inkage
systemof Figure 5 including alternative |ocking neans; Figure 8 is a
schematic side view of the |inkage systemof Figure 7 in use; Fi gure
9 is a schematic side view of an alternative |inkage system according to

t he invention; Figure 10 is an exploded side view of a further

al ternative enbodi nent of g/gdinkage system according to
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7

t he invention; and Figure 11 is a side view of the |linkage system of
Fi gure 10 when assenbled. Mddes for Carrying Qut the Invention

Referring to the drawi ngs, and particularly to Figures 1 and 2, a |linkage
system 1 for connecting a first,gtenent 2 and a second el ement 3 includes
& |linkage arm 4 respectively connected at a first and a second end 5 and
6 respectively to the first and second

-

™
" S—
N
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el ements. Arm 4 includes at end 5 two spaced apart engagenent formations,
pin 7 and pin 8. These pins slidably inter-engage on the first elenent a

guide slot 9 and a control sl ot }Q respectively. Relative novenent
between pins 7 and 8 and the gui%e and control slot 9 and 10 respectively

provi des predeterm ned non-arcuate

g e 1 M
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-6- . relative novenent between elenents 2 and 3. In this particul ar
enbodi nent elenent 2 is configured for abutnent on the undersurface of a
desk while end 6 of arm4 is attached to a keyboard support (not shown).
The keyboard support is noved along a predeterm ned non-arcuate path
designated by broken line 11 as4end 3 noves between its extrenes of
travel. Path

49

44

45
43 22
54
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11 is defined by the interaction of the pins in the ‘control and guide
slots. As will be appreciated by those skilled in the art the slots can be
varied in shape to suite a particular application. In Figure 1 the

| ocki ng mechanismis forned by an array of teeth 12 along the top edge of
slot 10 and a conplinentary smaller array of teeth 13 al ong adjacent top
edge of pin 8. These teeth are shown in the disengaged configuration to

allow pins 7 and 8 to
5/8
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transl ate along slots 9 and 10. In use, end 6 of arm4 will be biased
downwardly due to the presence of the keyboard support and/or a keyboard.
Accordingly, the teeth 12 and 13 will be biased into a | ocked
configuration. To effect height adjustnment the keyboard support is lifted
or tilted upward to overcone the gravitational bias and subsequently by
applying a force to arm4 which causes the translation of the pins 7 and 8
in the slots 9 and

N
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10 respectively. Upon reaching a desired position the' keyboard support can

be rel eased and the gravitational -7- bias
will again nove teeth 12 and 13 into | ocking inter-engagenent.
Figure 2 illustrates an alternative enbodi nent of

7/8
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t he -i nventi on where correspondi ng features are designated with
correspondi ng reference nunerals. This |inkage systemis substantially the
same as that disclosed in Figure 1 with the exception that the teeth 12
and 13 are triangular in nature to facilitate novenent into a | ocked
configuration. O her enbodinents include a ratchet style of |ocking
arrangenent to facilitate upward novenent of the keyboard support while
requiring the teeth to be fully noved out of a |ocked

8/8

81) a:zJ _ J e

o3 -

17

79
% 85
S
80 ~

87 70—7 ) 7

Sheet Has Been Replaced

TR



smmpp—

glr ati on before downward novement can be achi eved. Tur ni ng now
toFr'gure 3 an alternative enbodinent of the invention is shown. Linkage
system 15 includes a fixed supporty bracket 16 for nounting to a desk or
the like and a keyboard support bracket 17 which is nmounted to bracket 16
by way of |inkage arns 18 and 19. Bracket 16 includes three parall el
slots 20, 21 and 22 for slidably receiving pins 23, 24 and 25
respectively. These pins are joined by way of a

Title: LINKAGE SYSTEM

Technical Field

The present invention relates to a linkage system.

The invention has been developed primaril; for use
with adjustable furniture and in particular height
adjustable desks and will be described hereinafter with
reference to that application. However, it will be
appreciated that the invention is not limited to that

particular field of use.

Background Art

Hitherto, height adjustment mechanisms for desks
have included a single linkage arm which extends between
and is rotatably connected to both a fixed support and a
movaple support. Although movement of the movable.
support between a raised and lowered configuration is
accommodated, that movement is limited to rotation

through an arc having an axis passing through the

This is the replacement sheet

.3 SEP ©%

pDate:



triangUIar frame 26 to ensure sinultaneous progression of the pins al ong
the slots. Bracket 16 also includes a guide slot 27 which slidably
receives a pin 28 which is internediately |ocated along arm 19. This sl ot
configuration enabl es keyboard suppprt bracket 17 to nove in a
substantially vertical direction

connection point between the arm and the fixed support.

Additionally, a single arm is often subject to large

twisting moments which results in wear and requires that

the arm be produced from heavy gauge materials.

Alternative prior art systems utilise a
pantographic mechanism which, while providing greater
effective strength, is generally of increased cost and
complexity. Moreover, the path followed by the movable
support is still substantially arcuate.

Accordingly, hereinafter the term arcuate movement
will be taken to include movement that results from the
prior art single linkage and pantographic linkage
mechanisms. -

An additional problem of the prior art resides in
the fact that effective strength of the pantographic
mechanism is dependant upon the distance between the two
arms. Although an increase in this distance will
provide an increase in the strength, it also results in
a much larger, and at times cumbersome, mechanism. This
is particularly disadvantageous for adjustable desks
were a larger mechanism causes a reduction in leg”room

beneath the movable surface.

Disclosure of the Invention

It is an object of the present invention, at least
in a preferred embodiment, to overcome or substantially

ameliorate at least some of these deficiencies of the

prior art.
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upon hbriéontal translation of frame 26. Again, this translation is
effected by the interaction between the guide and control slots and is
substantially a linear translation. I f required, the novenent of the
keyboard support bracket between the raised and | owered configurations
can be assisted by way of biasing neans or, for exanple,
According to the invention there is provided a
linkage system for connecting a first element and a
second element, the system including a linkage arm
respectively connected at a first end and a second end
to the first and second elements, the arm including at
the first end two spaced apart engagement formations for
slidably inter-engaging on the first element a guide
formation and a control formation respectively, whereby
relative movement between the first and second
formations and the guide and control formations
respectively provides for predetermined non-arcuate
relative movement between the first and second elements.
Preferably, the engagement formations sre hinge
pins and the guide and control formations are both slots
in the first element for respectively receiving the
pins. More preferably, one of the slots includes
locking formations for selectively engaging a respective
pin for maintaining the first and second elements in one
of a number of relative dispositions. Even more
" preferably, the first element comprises a fixed support
bracket for attachment to a desk surface and the second
element comprises a keyboard support bracket for
attachment to a keyboard support, whereby, in use, said
keyboard support is movable between a raised and lowered
configuration with respect to the desk. However, in

alternative embodiments the first and second elements

comprise the keyboard support bracket and the fixed

This is the replacement shest

- 3 SEP W%

This Sheet Has Been Replaced

Date:




a pneunatlc cyl i nder extending between frame 26 and bracket 16. In

addi tion, |ocking neans can be included to selectively retain the frane at
one of a number of dispositions to subsequently naintain bracket 17 at a
particul ar hei ght. A further al yecrnative enbodiment is shown in
Figure 4. Mre particularly, a fixed support bracket 30 includes two

i dentical spasegpepar brgukee seepec8ivehich receive respective first ends

32 of two hinged |inkage

Preferably also, the linkage system includes a
support arm extending between the first and second
elements. More preferably, the support arm is rotatably
connected at respective ends to the first and second
elements. Even more preferably, the support arm is
hingedly and slidably connected at one end to one of the
first and second elements.

*In a preferred form, the connections of the linkage
and guide arms to at least one of the first and second
elements are spaced apart. More preferably, the spacing
between the connections of the linkage and guide arms to
the first element is greater than the spacirg between
the connections of those arms to the second element.

Brief Description of the Drawings

A number of preferred embodiments of the invention
will now be described, by way of example only, with
reference to the accompanying drawings in which:

Figure 1 is a schematic side view of a linkage
system in accordance with the invention;

Figure 2 is a fragmented view of the linkaée system
of Figure 1 illustrating alternative locking means;

Figure 3 is an alternative embodiment of a linkage
system according to the invention;

Figure 4 is a further alternative embodiment of the

invention;

Figure 5 is a perspective view of another

} £
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arnms 33. These arns are slidably and rotatably engaged to bracket 30 by a
pin 34 and at their second ends 35 engage a novabl e support bracket (not
shown). Arns 33 are sloted to effect the slidable and rotatable
connection to pin 34. Arms 33gmpve in uni son between the
configuration shown and the configuration designated by broken lines 36.

When novi ngap@émsalbaeignﬁaate' gyLabhons 8Bdsrdanckr agenacpat h designated
by broken lines 37 due to th

invention.

Figure 6 is a schematic side view of the linkage
system of Figure 5;

Figure 7 is a schematic side view of the linkage
system of Figure 5 including alternative locking means;

Figure 8 is a schematic side view of the linkage
system of Figure 7 in use;

Figure 9 is a schematic side view of an alternative
linkage system according to the invention;

Figure 10 is an exploded side view of a further
alternative embodiment of a linkage system accoréing to
the invention; and -

Figure 11 is a side view of the linkage system of
Figure 10 when assembled.

Modes for Carrving Out the Invention

Referring to the drawings, and particularly to
Figures 1 and 2, a linkage system 1 for connecting a
first element 2 and a second element 3 includes a
linkage arm 4 respectively connected at a first and a
second end 5 and 6 respectively to the first and second
elements. Arm 4 includes at end 5 two spaced apart
engagement formations, pin 7 and pin 8. These pins
slidably inter-engage on the first element a guide slot
9 and a control slot 10 respectively. Relative movement

between pins 7 and 8 and the guide and control slot 9

and 10 respectively provides predetermined non-arcuate

e : L \r‘ HE



“Eidt—efactlon between arnms 33, guide slots 31 and pins 34. In this
particul ar embodi nent the path traced by

“9- line 37 includes a combination of arcuate and |inear pat hs.
Al ternative conbi nations are pessi bl e by varying

relative movement between elements 2 and 3.

In this particular embodiment element 2 is
configured for abutment on the undersurface of a desk
while end 6 of arm 4 is attached to a keyboard support
(not shown). The keyboard support is moved along a
predetermined non-arcuate path designated by broken line
11 as end 3 moves between its extremes of travel. Path
11 is defined by the interaction of the pins in the
control and guide slots. As will be appreciated by
those skilled in the art the slots can be varied in
shape to suite a particular application.

In Figure 1 the locking mechanism is formed by an
array of teeth 12 along the top edge of slot 18 and a
complimentary smaller array of teeth 13 along adjacent
top edge of pin 8. These teeth are shown in the
disengaged configuratién to allow pins 7 and 8 to
translate along slots 9 and 10.

In use, end 6 of arm 4 will be biased downwardly
due to the presence of the keyboard support and/or a
keyboard. Accordingly, the teeth 12 and 13 will be
biased into a locked configgration. To effect heighé
adjustment the keyboard support is lifted or tilted
upward to overcome the gravitational bias and
subsequently by applying a force to arm 4 which causes
the Eranslation of the pins 7 and 8 in the slots 2 and
10 re§9e¢tively. Upon reaching a desired position the

keyboard support can be released and the gravitational
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t'he shape of slots 31. Referring now to Figure 5 and Figure 6, there
Is illustrated a further enbodi nent of the invention. The |inkage
mechani sm 40 illustrated includes a pair of opposed support brackets 41
and 42 which are adapted to be fixped to the underside of a desk surface by
way of screws, rivets or the like. Brackets 41 and 42 are joined to

respective ba_(ijsi&&l‘BIl eyl flose Ppestn by acket 1 93imel Adcyngay of |i nkage
arns 45 and 46, and 47 and

inter-engagement.

Figure 2 illustrates an alternative embodiment of
the invention where corresponding features are
designated with corresponding reference numerals. This
linkage system is substantially the same as that
disclosed in Figure 1 with the exception that the teeth
12 and 13 are triangular in nature to facilitate
movement into a locked configuration. Other embodiments
include a ratchet style of locking arrangement to
facilitate upward movement of the keyboard support while
requiring the teeth to be fully moved out of a locked
configuration before downward wmovement can be achieved.

Turning now to Figure 3 an alternative embodiment

of the invention is shown. Linkage system 15 includes

)

fixed support bracket 16 for mounting to a desk or the
like and a keyboard support bracket 17 which is mounted
to bracket 16 by way of linkage arms 18 and 19.

Bracket 16 includes three parallel slots'20, 21 and
22 for slidably receiving pins 23, 24 and 25
respectively. These pins are joined by way of a '
triangular frame 26 to ensure simultaneous prog:ession
of the pins along the slots. Bracket 16 also includes a
guide slot 27 which slidably receives a pin 28 which is
intermediately located along arm 19.

----This slot configuration enables keyboard support

bracket 17 to move in a substantially vertical direction

This is the renlacemeap sheet

- 3 SEP 9%



48 respectively. Arns 45 and 47 are joined by a rectangular section cross
menber ‘49 to ensure sinultaneous novenent between these arns. Ar ns
45 and 47 are rotatably and slidably connected to respective brackets 41
and 42 by pins 50 and slots 51 whilg being only rotatably connected to
brackets 43 and 44 by pins 52. Arns 46 and 48, however, are rotatably

connected t ouhoh mbrackats1byrua¥18t iBhNS 53 Ak 2% . | gAddi oy arns 45
and 47 include pins 55 which are
translation is effected by the interaction between the
guide and control slots and is substantially a linear
translation.

If required, the movement of the keyboard support
bracket between the raised and lowered configurations
can be assisted by way of biasing means or, for example,

a pneumatic cylinder extending between frame 26 and
brackeE 16. In addition, locking means can be included
to selectively retain the frame at one of a number of
dispositions to subsequently maintain bracket 17 at a
particular height.

A further alternative embodiment is shown in Figure
4. More particularly, a fixed support bracket 30
includes two identical spaced apart guide slots 31 which
receive respective first ends 32 of two hinged linkage
arms 33. These arms are slidably and rotatably engaged
to bracket 30 by a pin 34 and at their second ends 35
engage a movable support bracket (not shown). Arms 33
are sloted to effect the slidable and rotatable
connection to pin 34.

Arms 33 move in unison between the configuration
shown and the configuration designated by broken lines
36. When moving between these configurations ends 35
tracé a path designated by broken lines 37 due to the
interaction between arms 33, guide slots 31 and pins

34. In this particular embodiment the path traced by

Len



captively retained within slots 56 in brackets 41 and 42. As best
shown in Figure 5, |inkage system 40 I ncl udes | ocking nmeans 57 for

sel ectively maintaining the brackets 43 and 44 at a relative height with
respect to brackets 41 and 42. Locking nmeans 57 conprises a bi ased

pl ate 58 which is operable by harflle 59 for

line 37 includes a combination of arcuate and linear
paths. Alternative combinations are possible by varying
the shape of slots 31.

Referring now to Figure 5 and Figure 6, there is
illustrated a further embodiment of the invention. The
linkage mechanism 40 illustrated includes a pair of
opposed support brackets 41 and 42 which are adapted to
be fixed to the underside of a desk surface by way of
screws, rivets or the like. Brackets 41 and 42 are
joined to respective adjacent keyboard support bracket
43 and 44 by way of linkage arms 45 and 46, and 47 and
48 respectively. Arms 45 and 47 are joined by a
rectangular section cross member 49 to ensure )
simultaneous movement between these arms.

Arms 45 and 47 are rotatably and slidably connected
to respective brackets 41 and 42 by pins 50 and slots 51
while being only rotatably connected to brackets 43 and
44 by pins 52. Arms 46 and 48, however, are rotatably
connected to both brackets by way of pins 53 and 54. In
addition, arms 45 and 47 include pins 55 which are
captively retained within s%ots 56 in brackets 41 and
42 .

As best shown in Figure 5, linkage system 40
includes locking means 57 for selectively maintaining
the Brackets 43 and 44 at a relative height with respect
to brackets 41 and 42. Locking means 57 comprises a
biased plate 58 which is operable by handle 59 for
acemﬁm sheet
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T~Ibﬁin”hnving slots 60 into and out of engagement with one or nore
| ocki ng protrusions (not shown) |ocated on arm48. Alternative |ocking
arrangenments are known. Referring now in particular to Figure 6,
bracket 44 is able to progress bejyeen a raised and | owered
configuration, as shown. During this progression, pins 50 and 55
respecti velygvinavelsessleot Sorb and 28tt @f engagement with one ox
more locking protrusions (not shown) located on arm 48.
Alternative locking arrangements are known.

Referring now in particular to Figure 6, bracket 44
is able to progress between a raised and lowered
configuration, as shown. During this progression, pins
50 and 55 respectively traverse slots 51 and 56 to
provide a non-arcuate path for bracket 44.

The progression of bracket 44 involves both
vertical and horizontal movement. The linkage system 40
continues to provide the same degree of vertical
movement that was obtained from prior art pantographic
mechanisms, while reducing the amount of horizontal
movement. If required, and as iliustrated by way of
example in Figure 3, slots 51 and 56 can be
appropriately shaped to eliminate horizontal movement.

The vertical distance betwesn pins 52 and 54 is
approximately 60mm, while the vertical separation
between pins 50 and 53 is at least 70mm. This
non-pantographic arrangement provides an increase in
strength of at least 30% over a standard pantograpﬂic
mechanism having a spacing of 60mm between the arms.

Most advantageously, this increase in strength is
achieved without increasing the depth of bracket 44 and
thereby maintaining the original leg room provided under

that--bracket.

Referring to Figure 7 and Figure 8, where

o &
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. v .
provi de a non-arcuate path for bracket 44. The progression of bracket
44 involves both wvertical and horizontal novenent. The |inkage system 40
continues to provide the sane degree of vertical novenent that was
obtained fromprior art pantographic nechanisns, while reducing the anount
of horizontal novenent. |f reqtiféd; and as illustrated by way of

exanpl e 11 ELOue 3.5 5l0t o, 1, and 26, can be. . appropriately, shaped to

reference numerals, linkage system 40 includes
alternative locking means. More particularly, slot 56
includes a plurality of alternating small and large
semi-circular locking formations 61 for selectively
captively retaining pin 55. Pin 55 is moved out of
engagement with the formations 61 by applying an upward
force in the direction of arrow 62 to overcome the
gravit;tional bias provided by bracket 44. Thereafter,
pin 55 can be progressed along slot 56, while pin 50
will simultaneously progress along slot 51. When the
desired position has been achieved the force applied the
bracket 44 is released and pin 55 will move into
engagement with an adjacent formation 61.

The different sized interspaced locking formations
61 provide a degree of tilt adjustment for bracket 44.
This is best shown in Figure 8, where bracket 42 is
slidably mounted within a track 62 which extends along
the bottom surface 63 of a desk 64. Additionally,
bracket 44 is secured to a keyboard support 65 which
supports a keyboard 66. 1In the configuration shown,
bracket 42 and 44 are nested beneath desk 64, and in
addition, pin 55 is engaged with one of the smaller
formations 61 to incline end 67 of keyboard support 65
towafd surface 63. This provides a convenient mode for

sStBrdge for keyboard 66 which can be retrieved, as

required, by advancing bracket 42 along track 62 and

'f'.-_"l_.'q:--'- I W o el



The vertical distance between pins 52 and 54 is approximately 60mm while
the vertical separation between pins 50 and 53 is at |east 70nm This
non- pant ogr aphi ¢ arrangenent provides an increase in strength of at |east
30% over a standard pantographi € 12eehani sm havi ng a spaci ng of 60mm
between the arns. Mbst advantageously, this increase in strength is

achi eved wublseguentdne asijng ting ddst hedfahsr avk dtratkednd 4 .t lkex eby

mai ntai ning the original |eg room provided under
described above.

The embodiment of the invention illustrated in
Figure 9 is similar to that of Figures 7 and 8 and as
such corresponding features will be denoted with
corresponding reference numerals. However, slot 56 is a
compound slot comprised of a series locking positions
68. Once pin 55 is in one of positions 68 it will
remain so disposed until an upward force is provided on
bracket 44 to overcome the locking bias. Advantage is
again used of the interaction between slots 51 and 56
and pins 50 and 55 respectively to provide a simple and
effective locking mechanism and a non-arcuate_pat
between the raised and lowered configuration illustrated.

A further embodiment of the invention is shown in
Figures 10 and 11 which are schematic side views of &
linkage system 70. The linkage system includes a first
bracket 71 having two spaced apart apertures 72 and 73
for receiving bolts, rivots or pins 74 and 75 for
rotatably mounting arms 76 and 77 to the bracket. The
arms include respective apertures 78 and 79 for
receiving pins 74 and 75. ‘

The distal ends of arms 76 and 77 are mounted to a
movable bracket 80 for allowing movement of that bracket
between a raised and lowered configuration, as best

shown in Figure 11. More particularly, arm 76 includes

at its distal end an aperture 81 and a slot 82 spaced

This is the replacement sheet
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t hat - br acket . Referring to Figure 7 and Figure 8, where
correspondi ng features are denoted with corresponding reference nunerals,
| i nkage system 40 i ncl udes

- 13 -
from that aperture. Arm 77, however, includes at its
distal end a single aperture 83.

In use, a pin 84 passes through aperture 85 in
bracket 80, aperture 83 in arm 77 and slot 82 in arm
76. R further pin 86 passes through slot 87 in bracket
80 and aperture 81 in arm 76. During progression of
bracket 80 between the raised and lowered configurations
shown in Figure 8 pins 84 and 86 progress along slots 82
and 87 respectively.

The substantially linear, non-arcuate progression
of bracket 80 is particularly advantageous for height
adjusteble desk linkage systems.

2 locking mechanism can be incorpcrated with
linkags system 70 to selectively maintain bracket 80 at
a predetermined disposition with respect to bracket 71.
For example, one of slots 82 or 87 can include locking
formations for receiving respective pins 84 and 82.
Alternative arrangements would be apparent to those
skilled in the art.

It will be appreciated that many different known
locking mechanisms suitable for use with one or more of
the embodiments described above.

Although the invéntion has been described with
reference to specific examples, it will be appreciated
by tﬁose skilled in the art that the invention may be
embodied in many other forms. For example, the control

and guide formations can provide a degree of flexibility

acerant sheet
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alternative | ocking nmeans. More particularly, slot 56 includes a plurality
of alternating small and large sem -circular |ocking formations 61 for
selectively captively retaining pin 55. Pin 55 is noved out of engagenent
with the formations 61 by applying &f apward force in the direction of

arrow 62 to_overcqne. the ravi tatiaonal bias provided by bracket 44.
Thereaf t er, £9pi A %“&*&rﬁ?%@g‘a} FYHEERAE aﬁ%gf%t?%ﬁl%%,arx‘/ﬁgﬁ%ffp‘ﬁffso will
si mul taneougbﬁlgrcggri%%% .al ong slot 51. When the
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desired position has been achieved the force applied the bracket 44 is
rel eased and pin 55 will nove into engagenent w t ThisSheathckrenRepfacadmat i on
61. The different sized interspaced | ocking f rovi de a
degree of tilt adjustnent for brapkfg 44. This is i gure 8,
where bracket 42 is slidably mounted within a track I'ch extends al ong
the bottom sypfpee 63 of a desk 64. Additionally, bracket 44 is secured to
a keyboard Support 65 which

1. A linkage system for connecting a first element and

a second element, the system including a linkage arm
respectively connected at a first end and a second end
to the first and second elements, the arm including at
the first end two spaced apart engagement formations for
slidably inter-engaging on the first element a guide
formation and a control formation respectively, whereby
relative movement between the first and second
formations and the guide and contrcl formation
respectively provides for predetermined non-arcuate
relative movement between the first and second elements.
2. 2 linkage system according to claim 1 wherein the
engagement formations are hinge pins and the guide and
control formations are both slots in the first element
for respectively receiving the pins.

3. A linkage system according to claim 2 wherein one
of the slots includes locking formations for selectively
engaging a respective pin for maintaining the first and
second elements in one of a number of relative
dispositions.

4. A linkage system according to any one of the
preceding claims wherein one of the first or second
elements comprises a fixed support bracket for
attaéhment to a desk surface and the other element
comp;ises a keyboard support bracket for attachment to a
keyboard support, whereby, in use, the keyboard support

Thig is the repiacement sheet
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supports-a keyboard 66. In the configuration shown, bracket 42 and 44 are
nest ed--beneat h desk 64, and in addition, pin 55 is engaged with one of the
smaller formations 61 to incline end 67 of keyboard support 65 toward
surface 63. This provides a convenreAf node for storage for keyboard 66

whi ch can be retrie %g, as required, Qy advancin brachgi 42 al ong track
62 and is movable between a raised and lowered configuration

with respect to the desk.

5. A linkage system according to any one of the
preceding claims including a support arm extending
between the first and second elements.

6. A linkage system according to claim 5 wherein the
support arm is rotatably connected at respective ends to
the first and second elements.

7. A linkage system according to claim 5 wherein the
support arm is hingedly and slidably connected at one
end to one of the first and second elements.

8. \ linkage system according to claim 7 wherein the

connections of the linkage and guide arms tq at

1=

f=1
=

st

W

one of the first and second elements are spaced re.

Y
{8
{0

9. A linkage system according to claim 8 wherein the
spacing between the connections of the linkage ané guide
arms to the first element is greater than the spacing

between the connections of those arms to the second

element.
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- 12 - subsequent |y adjusting the height of bracket 44, as described
above. The enbodi ment of the invention illvistrated in Figure 9. is,

simlar to that of Figures 7 and 87nd as suchyorresponding featureS\MJI
be denoted with corresponding reference nunerals. However, slot 56 is a ;
conpound sl ot conprised of RIBEAGESSY®EKYng positions e

ABSTRACT
A linkage system (1) for connecting a fifs: element

¢) and a second element (3) includes a linkage arm (4)
respectively connected at a first end and a secscad end
{(5,6) respecrively to the first and second elemsnts.
Arm (4) includes at end (5) two spaced apart encagemsnt
formations, pin (7) and pin (8). These pins slidably
inter-engage on the first element a guide slot (2) and a
control slot (10) respectively. Relative movesmsnt
between pins (7,8) and the guide and control slot (9,10)
respectively provides predetermined non-arcuate relztive

movement between elements (2,3) .
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68. Once pin 55 is in one of positions 68 it will remain so disposed until
an upward force is provided on bracket 44 to overcone the | ocking bias.
Advantage is again used of the interaction between sloets 51 and 56 and
pins 50 and 55 respectively to provide a sinple and effective |ocking
mechani sm and a non-arcuate path between the raised and | owered
configuration illustrated. A further enbodi nent of the invention is

shown in Figures 10 and 111y@ich are schematic side views of a
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| i nkage system 70. The |inkage systemincludes a first bracket 71 having
two spaced apart apertures 72 and 73 for receiving bolts, rivots or pins
74 and 75 for rotatably nounting arns 76 and 77 to the bracket. The arns
i ncl ude respective apertures 78 and 79 for receiving pins 74 and 75.

The distal ends of arnms 76 and 77 are nounted to a novabl e bracket 80 for
all owi ng novenent of that brackets between a raised and | owered
configuration, as best

4

wiacernent sieel
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arm 76 i ncl udes at its distal end

Shbmn.in Figure 11. More particularly,
an aperture 81 and a slot 82 spaced fromthat aperture. Arm 77,
however, includes at its distal end a single aperture 83.

3/8
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In use, a pin 84 passes through aperture 85 in bracket 80, "aperture 83 in
arm77 and slot 82 in arm 76. A further pin 86 passes through slot 87 in
bracket 80 and aperture 81 in arm 76. During progression of bracket 80
bet ween the rai sed and | owered configurations shown in Figure 8 pins 84
and 86 progress along slots 82 and 87 resgpgctively. The
substantially linear, non-arcuate progression of bracket 80 is

particul arly advant ageous for hei ght

56
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adj tist abl- e 'desk |inkage systermns. | ocki ng mechani sm can be
incorporated with |inkage system 70 to selectively nmintain bracket 80 at
a predeterm ned disposition with respect to bracket 71. For exanple, one
of slots 82 or 87 can include locking formations for receiving respective
pins 84 and 82. Alternative arrangenents woul d be apparent to those

skilled in the art. It will be appreciated that many different known

5/8
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| ocki ng mechani sns suitable for use with one or nore of the enbodinents
descri bed above. Al t hough the invention has been described with
reference to specific exanples, it will be appreciated by those skilled in
the art that the invention may be enbodied in many other forns. For
exanple, the control and guide formations can provide a degree of
flexibility
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- 14 - for alinkage armsuitable for robotics and related "appli cati ons.
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CLAI MS: - 1. A linkage systemfor connecting a first el enent
~having a guide formation and a control fornation and a second el enent, the
systemincluding a |inkage armrespectively connected at a first end and a
second end to the first and second el enents, the arm including at the
first end two spaced apart engagenent formations for slidably

I nter-engagi ng the guide formation and the control formation respectively,

8/8




whereby rel ative novement between the first and second formations amdstie

gui de and control formation respectively provides for predeternined
non-‘arcuate relative novenent between the first and second el ements. 2.
A linkage system according to claim1l wherein the engagenent fornmations
are hinge pins and the guide and control formations are both slots in the

first element for respectiM@isce e6Ri™€M9 the pins. 3. A linkage system
according to claim2 whereln one

ABSTRACT
A linkage system (1) for connecting a firs: element

z) ana a second element (3) includes a linkage arm (4)
respectively connected at a first end and a seccnd end
(5.6) respectively to the first and sééﬁﬁé elemsnts.
Arm {(4) includes at end (5) two spaced apart encagement
formations, pin (7) and pin (8). These pins slidably
inter-engage on the first element a guide slot (9) and a

— control slot (10) respectively. Relative movemant

between pins (7,8) and the guide and control slot (9,10)
respectively provides predetermined non-arcuate relative

movement between elements (2,3).

JAN
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Worcdt 1L wes
of the slots includes |ocking formations for selectively engaging a
respective pin for maintaining the first and second. el ements in one of a
nunber of relative dispositions. 4. A |inkageysystem accordi hget 0 any _
one of the preceding clains wherein one of the fisst or second glenents
conprises a fixed support bracket for attachnent to a desk surface and the
ot her el enent '

- 3 -
wihej47

According to the present invention, there is provided a
linkage system for connecting a first element having a guide
formation and a control formation and a second element, the
system including a linkage arm respectively connected at a
first end and a second end to the first and second elements,
the arm including at the first end two spaced apart
engagement formations for slidably inter-engaging the guide
formation and the control formation respectively, whereby
relative movement between the first and second formations
and the guide and control formation respectively provides
for predetermined non-arcuate relative movement between the

first and second elements.

The engagement formations may be hinge pins and the
guide and control formations may be both slots in the first

element for respectively receiving the pins.
[ 4

One of the slots may include locking formations for
selectively engaging a respective pin for maintaining the
first and second elements in one of a anumber of relative

dispositions.

One of the first or second elements may comprise a
fixed support bracket for attachment to a desk surface and
the other element may comprise a keyboard support bracket
for attachment to a keyboard support, whereby, in use, the
keyboard support may be movable between a raised and lowered

configuration with respect to the desk.

This is the replacement sheet
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conprises a keyboard support bracket for attachnment to a keyboard support,
wher eby, in use, the keyboard support is novable between a raised and

| ownered configuration with respect to the desk. 5. A |i nkage system
according to any one of the

A linkage system may include a support arm extending

between the first and second elements.

The support arm may be rotatably connected at

respective ends to the first and second elements.

The support arm may be hingedly and slidably connected

at one end to one of the first and second elements.

The connections of the linkage and guide arms to at
least one of the first and second elements may be spaced

apart.

The spacing between the connections of the linkage and
guide arms to the first element may be greater than the
spacing between the connections of those arms to the second

14

element.

The engagement formations may be fixedly spaced apart.
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preceding clains including a support armextending between the first and

second el enents. 6.

second el enents. 7.

respecti ve ends

support armis hingedly and slidably connected at one

first and second el enents.
wherein the

8.

Briaf Dsscriotion of the Drawings
A numzer oI preisrred embodiments o
will rnow ba describsd, by way of example
,
refersnce LC ths accompanving drawings 1
. N
Figurs 1 1s 2 schsmatic sids

Ficgurs 2 is
of Figure 1 1llu
Figure 3 1is
system according
Figures 4 1is

invention;

_
Figure 5

~

AN

A | inkage system according to claim5 wherein the
support armis rotatably connected at

to the first and

A |inkage systdm according to claim5 wherein the

end to one of the
A | inkage system according to claim?7

£ the inve
cnly, wi

ar. alternative empodiment cf &
TC the invention;
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connections of the linkage and guide arns to at |least one of the first and
second el enents are spaced apart. 9. 'A linkage system according to claim
8 wherein the spacing between the connections of the |inkage and guide
arns to the first element is.greater than the spacing between the °
connections of those arns to the secgnd elenent. 10. - A

| i nkage system according to any one the preceding clains wherein said
engagenent CLAIMS: -

1. A linkage system for connecting a first
element having a guide formation and a control
formation and a second element, the system including a
linkage arm respectively connected at a first end and a
second end to the first and second elements, the arm
including at the first end two spaced apart engagement
formations for slidably inter-engaging the guide
formation and the control formation rsspectively,
whereby relative movement between the first and second
formations and the guide and control formation
respectively provides for predetermined non-arcuate
relative movement between the first and second elements.
2. A linkage system according to claim 1 wherein the
engagement formations are hinge pins and the guide and
control formations are both slots in the first element
for’respectiyely receiving the pins.

3. A linkage system according to claim 2 wherein one
of the slots includes locking formations for
selectively engaging a respective pin for maintaining
the first and second elements in one of a number of
relative dispositions.
4. A linkage system according to any one of the
preceding claims wherein one of the first or second
elements comprises a fixed support bracket for

attachment to a desk surface and the other element
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formations are fixedly spaced apart.

-

- 16 =~
cemprises a keyboard support bracket for attachment to
a keyboard support, whereby, in use, the keyboard
support is movable between a raised and lowered
configuration with respect to the desk.
5. A linkage system according to any one of the
preceding claims including a support arm extending
between the first and second elements.
6. A linkage system according to claim 5 wherein the
support arm is rotatably connected at respective ends
to the first and second elements.
7. A linkage system according to claim 5 wherein the
support arm is hingedly and slidably connected at one
end to one of the first and second elements.
8. A linkage system according to claim 7 wherein the
connections of the linkage and guide arms to at least
one of the first and second elements are spaced apart.
8. ‘A linkage system according to claim 8 wherein the
spacing between the connections of the linkage and
guide arms to the first element is greater than the
spacing between the connecticns of thess arms to the
second element.
10. A linkage system according to any one
of the preceding claims wherein said engagement

formations are fixedly spaced apart.
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LINKAGE SYSTEM
ABSTRACT

A linkage system (1) for connecting a firs:t element

¢2) and a second element (3) includes a linkage arm (4)
respectively connected at a first end and a seccnd end
(5,6) respectively to the first and second elemsnts.
Arm (4) includes at end (5) two spaced apart encagemsnt
formations, pin (7) and pin (8). These pins slidably
inter-engage on the first element a guide slot (98) and a
control slot (10) respectively. Relative movemznt
between pins (7,8) and the guide and control slct (9,10)
respectively provides predetermined non-arcuate relative

movement between elements (2,3).
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