Title: SEEECTIVELY CONTROLLED:KEYBOARD SUPPORT FI ELD OF THE | NVENTI ON Thi s

I nvention relates to an apparatus- suitable, but not exclusively, for use

i n supporting a processor, typewiter or an el ectronic keyboard. BACKGROUND
OF THE I NVENTION I n offices, instrumerta such as el ectronic keyboards are
commonl y accessed from desks. However to mi nimze operator fatigue and

encourage proper posture it is desirable to present the instrunent to the
operator at a suitably elevated position which is

Title: SELECTIVELY CONTROLLED KEYBOARD SUPPORT

FIELD OF THE INVENTION

This invention relates to an apparatus-_suitable,
but not exclusively, for use in supporting a processor,
typewriter or an electronic keyboard.

BACKGROUNHD OF THE INVENTION

In offices, instruments such as electronic
keyboards are commonly accessed from desks. However to
minimize operator fatigue and encourage proper posture
it is desirable to present the instrument to the
operator at a suitably elevated position which is
ergonomically efficient.

In some apparatus the keyboard support is not only
able to be adjusted in altitude but is also able to be
adjusted in attitude (i.e. angle of tilt).

Comtrols for adjustment of keyboard support

e

elevatiaon {(and, if aQailable, tilt) should be accessible
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ergononmically efficient. In sone apparatus the keyboard support is not only
able to be adjusted in altitude but is also able to be adjusted in attitude
(i.e. angle of tilt). Controls for adjustnment of keyboard support el evation
(and, if-available, tilt) should be accesshble -2- and conveni ent for
the operator both in respect of

and convenient for the operator both in respect of
location and ease of operation. Desirably adjustment of
altitude and/or tilt could be accomplished with one hand
and without risk of damage to long fingernails. The
support and adjustment mechanisms should be robust ahd
capable of withstanding overload such as a person
sitting or leaning on the support. Quick, positive,
secure and convenient locking' of the support at a
desired height and/or at a desired angle would be
advantageous.

It would further be desirable to simplify the
manufacture and construction of keyboard support
apparatus. T

In most apparatus of this kind a threaded bolt and
handle are used to clamp the parts at a particular
altitude, and if tilt adjustment is provided a separate
threaded bolt and handle are provided to clamp the parts
at a specific angle of tilt.

Patent 581,471 describes apparatus having a
mounting bracket adapted to be secured to a desk, a
keyboard support member, linkage bars pivotally mounted
to the mountihg bracket and to the support member
whereby the support member is adapted for movément
between a raised or lowered position relative to the
mounting bracket and locking means for immobilizing the

..apparatus against such movement. In described

v AP

embodiments the locking means is a clamp assembly
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| ocation and ease of operation. Desirably adjustment of altitude and/or
tilt could be acconplished with one hand and wi thout risk of damage to | ong
fingernails. The support and adjustnment mechani sms shoul d be robust and
capabl e of wi thstandi ng overl oad such as & person sitting or |eaning on the
support. Quick, positive, secure and convenient |ocking of the support at a
desired hei ghthemedyvorthig dinkage d add € \idtaed b ddiariurpouls . m¢mbepul d

further be desirable to_ sinplify the manufacture and constructi on of
keyboar d SUp&Mﬂa threaded bolt ‘extending through the bar and support

member and cooperating with a3 threaded handle.

That apparatus is convenient to use but relies upon
the clamping force and friction between the parts for
locking and if either is inadequate there is a risk of
damage to equipment or injury to the user.

Other apparatus has been-:proposed in which the
locking mechanism involves engagement of a pin with an
aperture of the mounting bracket. The pin may be driven
by a bowden cable through a link bar into an aperture of
the mounting bracket. That arrangement suffers from a
difficulty in engagement as well as in d}fficulty of
control. Tolerances required to facilitate locking
engagement of the pin and aperture result in an unsteady
mechanism.

An object of the present invention is to provide a
keyboard support apparatus which avoids at least some of
the disadvantages of prior art and/or which meets the
desiderata discussed above by more efficient means than
prior art.

An object of preferred embodiments of the present
invention is provision of a keyboard height adjustment
mechanism which is simple, positive in locking, reliable
and robust.

A further object of preferred embodiments is

provision of a locking means for a keyboard support
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apparatus. In nost apparatus of this kind a threaded bolt and handl e are
used te clanmp the parts at a particular altitude, and if tilt adjustment is
prOV|ded A separate threaded bolt and handl e are provided to clanp the
parts at” a specific angle of tilt. Paten% 581, 471 descri bes apparat us
having a nounting bracket adapted to bé'seéhred to a desk, a keyboard

support nenbgépaL%g ae baﬁsapkﬁggaggyegggg&ng EQeéQe ggugtkgg spracket and

to the suppor reby e suppor ted novenent
" mode in which tilt adjustment is permitted and altitude

adjustment is prevented, (b) a second mode in which
altitude adjustment is permitted and tilt adjustment is
prevented and (c) a third mode in which both tilt anﬁ
altitude adjustment are prevented.

DISCLOSURE OF THE INVENTION

According to one aspect the invention consists in a
keyboard support apparatus of the kind having a mounting
bracket, a support member, at least one linkage bar
pivotally connected to the mounting bracket and to the
support member whereby the support member and bar are
adapted for mbvement in a vertical refereance plane
between a raised or lowered position relative to the
mounting bracket and locking means for immobilizing the
apparatus against said movement; the locking means
comprising fi;st means defining a first formation
associated with the support member; second means
defining a second formation associated with the bar;
said formations being inter-engageable to prevent
movement of the bar relative to the support member,
lever means acting to disengage said formations by
lateral movement of the first means relative to the
second means, and resilient means biasing said
formations into inter-engagement.

In preferred embodiments of the invention a lever
is mounted to the support bracket via a spring metal
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between a raised or |lowered position relative to the nounting bracket and
| ocki ng nmeans for immobilizing the apparatus agai nst such novenent. In
descri bed enbodi nents the | ocking neans is a clanp assenbly - 3- wher eby
the |linkage bar is clanped to the suppaoyt- nenber by a threaded bolt
extendi ng through the bar and support nenber and cooperating with a
t hreaded hgndhke.. The plate lies in a vertical plane but is

resiliently deformable to allow lateral movement of the

lever at an angle to the vertical reference plane. The

plate defines a plurality of aperture formations

associated with the support member. A pin formation

associated with the bar when the spring plate is in a

relaxed state is engageable with a selected aperture

formation of the plate to lock the mechanism. The pin

and aperture formations are disengageable by lateral

movement of the lever.

In a highly preferred embodiment the support member

is adapted for movement between a first attitude and a

second attitude, the lccking means being provided with

third formations associated with the bar selectively

inter-engageable by the lever with fourth formations to

lock the support member against tilt adjustment.

BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the invention will now be described
by way of example only with reference to the
accompanying drawing wherein:

Figure 1 shows schematically a keyboard support
apparatus viewed in side elevation in a raised position;

Figure 2 shows schematically the keyboard support
apparatus of Figure 1 in a lowered position;

Figure 3 shows schematically the keyboard support

”gpparatus of Figure 1 viewed from the front;

Figure 4 shows the apparatus of Figure 1 in plan
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That apparatus i's convenient to use but relies upon the clanping force and
friction between the parts for locking and if either is inadequate there is
a risk of damage to equipment or injury to the user. Qher apparatus has
beenproposed in which the | ocking nmechani sminvol ves engagenent of a pin

wi th an aperture of the nounting braekeét - The pin may be driven by a bowden
cable through a link bar into an aperture of the nounting bracket. That

ar r angenent ewgff Eronf ememtifficulty in engagenent as well as in

difficulty of control Tol erances required to facilitate | ocking
Figure 5 shows in side view a portion of the

apparatus of figures 1 and 2 equipped with locking means
in accordance with the invention;

Figure 6 shows plate 30 of Figure 5 in detail;

Figure 7 shows a section on line A-A of Figure 5;

Figure 8 shows a section on line B-B of Figure 5;

Figure 9 shows in schematic perspective a second
embodiment of the invention;

Figure 10 shows in more detail a part of Figure 9;

Figure 11 shows schematically a third embodiment of
the invention viewed in elevation wherein the support
bracket is adapted for change in attitude (£ilt);

Figure 12 shows schematically the embodiment of
Figure 11 when viewed in plan;

Figure 13 ;Pows schematically a portion of a fourth
embodiment of the invention viewed in elevation;

Figure 14 shows schematically an assembly of the
portion of Figqure 13 with additional parts;

Figures 15 A, B, C show schematically the
embodiment of Figure 14 viewed in plan in various modes
of operation;

Figure 16 shows a f£ifth embodiment of the invention
in side elevation; and

Figure 17 shows the embodiment of Figure 16 in
exploded plan view.

Figure 18 is a schematic drawing showing a sixth
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engagenent of the pin and aperture result in an unsteady nmechanism An
obj ect of the present invention is to provide a keyboard support apparatus
whi ch avoids at |east sone of the disadvantages of prior art and/ or which
nmeets the desiderata discussed above by_n?rg efficient neans than prior
art. An object of preferred enbodi nents of the present invention is
provi si on of ﬂbEﬁXm@ﬂEde“§HE fHUéﬁ%FgHG mechani sm whi ch is sinple,

Foc e obust .

positive in Ing, reliab and r
PREFERRED EMBODIMENTS OF THE INVENTION

With reference to figures 1 to 4 there is shown
schematically a keyboard support apparatus of the kind
under discussion. . '

A mounting bracket 10 comprises a vertical plate 11
and horizontél flange 12 whereby the mounting bracket
may be mounted by fasteners té, for example, the
underside of a desk top 13. A support member 14
comprises a vertical plate 15 and a horizontal flange 16
which in use has a keyboard or keyboard supporting
platform (not shown) fastened thereto.

A first linkage bar 20 is pivotally connected by
means of pivot pin 21 to bracket vertical plate 11 and
is pivotally connected by means of pivot pin 22 to
vertical plaEe 15 of support member 14. First linkage
bar 20 has an extension 23 beyond pivot pin 22 to an
extremity 24.

A second linkage bar 25 is pivotally connected by
means of pivot pin 26 to mounting bracket plate 11 and
is pivotally connected by means of pivot pin 27 to plate
15 of support member 14. The pivot pins may be rivets
or other suitable fasteners and are parallel.

Bars 20 and 25 are parallel and the distance
between pivot pins 21, 22 corresponds to that between

.. pivot pins 26, 27 so that the mounting bracket, support

member, first and second bars together constitute a four

il
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A further object of preferred enbodinments is provision of a |ocking neans
for a keyboard support -4- apparatus which allows sel ection between (a)
tafirst node in which tilt adjustnment is permtted and altitude adjustnent
~is prevented, (b) a second node in whi ch8altitude adjustnent is permtted
and tilt adjustnment is prevented and (C) "a"third node in which both tilt

and bar linkage or pantograph.

The arrangement permits the support member to be
swung upwardly or downwardly with respect to the work
surface while maintaining a constant inclination of the
support member upper surface relative to the plane of
the work surface.

It is convenient to define a vertical reference
plane which is parallel to the plane in which bars 20
and 25 move and in which plates 11 and 15 1lie.

In practice as shown in figures 3 and 4 the parts
of the apparatus of Figure 1 are connected by a box beam
17 to a second corresponding assembly as shown in
figures 3 and 4, corresponding parts being-identified by
corresponding numerals.

In the past, when the support member was at a
required altitude, a bar 25 and the support member 14
were clamped together e.g. by a threaded bolt and
cooperating threaded or handle or star wheel, for
example by means of a bolt acting as pivot pin 27.

In practice also, there is commonly provided a
spring (not illustrated) for assisting raising of the
support member relative to the mounting bracket.

According to a first preferred embodiment of the
present invéntion there is provided instead, or in
addition, a plate 30 (figures 5 to 8) made of spring
sgeel and mounted to vertical plate 15 of mounting

member 14 by means of pivot pin rivets 22, 27.
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altitude adjustnment are prevented. DI SCLOSURE OF THE | NVENTI ON According to
one aspect the invention consists in a keyboard support apparatus of the
ki nd having a nmounting bracket, a support nenber, at |east one |inkage bar
pivotally connected to the nounting bracket and to the support member
wher eby the support menber and bar are adapted for noverment in a vertical
reference plane between a raised or |owered position relative to the
nount i ng br acRétveanthdaakizng rzanst fmirvatmmmibid i1221,n@ 7t e eapartat us agai nst
sai d novenent; the |ocking neans )
clearly seen in Fiqure 7. Plate 30 is mounted on the
side of bar 20 opposite to mounting member 14 so that
the extension 23 of bar 20 is sandwiched with clearance
between plate 30 and plate 1S5.
Plate 30 is shown in Figure & and has mounting
apertures 34 and 35 and has a plurality of pin engaging
apertures or slots 33 which are disposed on an arc, at a
predetermined radius from aperture 34. Plate 30 is
located by means of apertures 34, 35 on pivot pins 22,
27 respectively. Plate 30 has apertures 36 and 37
whereby the plate may be riveted to handle 40.
The outermost side of plate 30 is provided with a
lever handle 40 secured to plate 30 by rivets 41, 42
extending through handle 40 and apertures 36, 37.
Plate 30 is otherwise free.
Because plate 30 is of spring steel, handle 40 acts
as a lever having a fulcrum at pin 22 but adapted for
lateral movement at its free end sideways towards or
away from the plane of plate 15 of support member 14.
Plate 30 is resiliently biased towards a plane
parallel to plate 15 but is able to be deformed on line
A-A to an angle therefrom. Desirably plate 30 may, in
its relaxed state, have a bend at an angle of from 2° to
4° from the plane [about line D-D in Figure 6] whereby

the plate is given a bias to urge plate 30 towards

member 20. Extension 23 is provided with a pin 49 which
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conprising first neans defining a first formati on associated with the
support- nenber; second neans defining a second formati on associated with
the bar; said formations being inter-engageable to prevent novenent of the
bar relative to the support nenber, Ieve]r means acting to di sengage said
formations by | ateral rmverrent of the Ti¥%t means relative to the second

rﬁans, and éﬁﬁﬁhbg lé@gygz zﬁ§r¥%f¥%fjg(n tlé%?él&gé?ng ement .
preferre i ments o I'nvention a | ever unted to the' support
bracket viag.aRhis"$1IMIAI30 and is engageable with a selected one

of apertures 33 of plate 30.

Pivot pins 25, 27 may be provided with washers 42
as desired. .

In use if it is desired to move the support means
from a first altitude .to a second altitude, lever handle
40 is moved laterally to the side whereby plate 30 is
resiliently bent or deformed at the fulcrum line A-A
extending through pivot pins 22, 27 plate 30 moving away
from bar 20 and support member plate 15. As plate 30
moves at an angle from bar 20, pin 49 is disengaged from
apertures 33. The support member may then be raised or
lowered as desired. Lever handle 40 may then be
released to move plate 30 towards plate 15, allowing pin
49 to engage q‘selected other hole 33, pin 49 being held
in engagement with hole 33 by spring plate 30 which
resiliently returns to a position parallel to, and
adjacent bar 20.

It will be understood that inter-engageable
formations other than a pin and aperture may be
employed. Also if desired two or more pins may engage
two or more holes.

A second embodiment of the invention will now be
described with reference to figures 9 and 10 wherein

parts corresponding to those of fiqures 1 to 8 are

identified by corresponding numerals. In this
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-5- plate. The plate lies in a vertical plane but is resiliently deformable
to all gt | ateral novenent of the lever at an angle to the vertical - -

ref erghce plane. The plate defines a plurality of aperture formations
assgfiated wth the support nmenber. A pin formation associated with the bar

n the spring plate is in a rel axetlistate is engageable with a sel ected
erture
embodiment pivot pin 22 extends through a slot in bar 20

and a spring 19 acts between bar 20 and pin 22.
With reference to figures 9 and 10 a collar 53 is
s stepped to a reduced diameter boss 55 adjacent bar 22
and is thread mounted to the bar. A lever handle 40 is
riveted at 51 to a "U" shaped spring steel bracket 52
which is pivotally mbunted to bar 22 by means of boss 55
which extends through an aper%ure of one arm 56 of
bracket 52 and retains the arm between collar 53 and bar
22.

A pin 49 extends axially through collar 53 and boss
55. One pin end 58 is tapered and projects through bar
22 to engage in an aperture 54 or slot of plite 15. Pin
49 is reduced in diameter adjacent its other end, the
portion of reduced diameter 59 extending successively
through an aperture in the other arm 57 of bracket 52
through a slot 60 of lever handle 40, through an “O"
ring 61, and terminating at a threaded retaining nut 62.

Lever 40 is thus mounted for pivotal movement about
the axis of pin 49 and is moveable laterally by
resilignt deformation of bracket 52 to withdraw pin 49
from engagement with an aperture of plate 15.

The support member is adjusted to a require
altitude relative to the mounting bracket and pin 49
then is engaged with a selected corresponding hole 54,
the” pin being biased in engagement by pin 51. In

another form of this embodiment (not illustrated)
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formation of the plate to | ock the nmechanism The pin and aperture
fornatppns are di sengageabl e by |l ateral novenent of the lever. In a highly
preferred enbodi nent the support menber is adapted for novenent between a
first-attitude and a second attitude,- tie 4 ocki ng neans being provided with
third formati ons associated with the bar selectively inter-engageabl e by

t h%l ever irakkleaustzh ifsordirtidonad a lamedp ddwes isuppoyt i m@nbetsagai nst tilt

adj ustnent. BRI EF DESCRI PTI ON OF DRAW NGS Enbodi nents of the invention wll
w be des@iilsddy on pin 41 to urge it into engagement with a
selected hole 54.

In preferred embodiments of the invention at least
one of bars 20, 25 is, or is associated with, a hollow
duct (not illustrated) the duct being adapted to conduct
a keyboard cable from a keyboard supported upon support
member 14.

The duct may for example be a square section hollow
tube welded to bar 20, or bar 20 may itself be of.hollow
section. The duct should be of sufficiently large
internal dimension to enable thelplug or socket
terminating a keyboard cable to be threadeg through the
duct. The duct should convey the cable to a location
near the leading edge of the rear brackets from where
the cable may be connected to a computer, VDU, etc., as
required. )

The duct serves to keep the cabling tidy and
prevents it from becoming jammed in the mechanism or
inadvertently unplugged.

A further embodiment of the invention will now be
described with reference to figures 11 and 12 wherein
parts corresponding in function to those described with
reference to the embodiment of figures 6 to 8 are
identified with like numerals. In Figure 11 there is

shown an embodiment wherein the lower bar 25 of the four

bar linkage is provided at or adjacent bar end 71 with
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by way of exanple only with reference to the acconpanyi ng draw ng wherein
Figure 1 shows schematically a keyboard support - apparatus viewed in side
elevayion in a raised position; Figure 2 shows schematically the keyboard
suppgrt apparatus of Figure 1 in a |lowered position; Figure 3 shows
schgmatically the keyboard support appakdtus of Figure 1 viewed fromthe

nt; Figure 4 shows the apparatus of Figure 1 in plan .
gan elongate slotlg% extending gn the barplongitudlnal

direction. Bar 25 is connected with support bracket 15

by means of pivot pin 27 extending through the slot 70.
Pin 27 cooperates with slot 70 and bracket 15 to allow
bracket 15 to tilt pivotally about the axis of pin 22.

| Spring steel plate 30 is pivotally mounted to bars
20, 25 by means of pins 22 and 27. Spring plate 30,
when released lies in a plane parallel to the vertical
reference plane. Lever 40 is mounted to plate 30 e.g.
by rivets 41 and 42.

Plate 30 is provided with a plurality of circular
first apertures 33 disposed with centres on a first arc,
a plurality of second apertures 33a disposed with
centres on a second arc and a plurality of apertures 33b
disposed on a third arc concentric with the first and
second arc. Pin formation 49 mounted on bar 25 extends
laterally and is inter—engageéble with a selected
aperture 33, 33A, 33B of spring plate 30. Desirably,
pin 49 is chamfered at a distal end to facilitate
precise insertion in an aperture 30, 30A, 30B of spring
plate 30. As shown in Fiqure 12, if lever 40 is moved
from neutral position N (in which spring plate 30 is
released) in the direction indicated by arrow B, spring
plate 30 is bent on line A-A, the free end 72 of plate
30 is moved in the direction indicated by arrow C,
d};engaging pin 49 from aperture 33. In this mode,

lever handle 40 may be moved upwards or downwards
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- 6- V|emed from beneath; Figure 5 shows in side view a portion of the
apparatys of figures 1 and 2 equi pped with Iocklng means in accordance with
i nfention; Figure 6 shows plate 30 of Figure 5 in detail; Figure 7
a-section on |ine A-A of Figure 5; Figure 8 shows a section on 1ine

f Figure 5; Figure 9 shows in schekftic perspective a second
di rent of the invention;
thereby to raise or lower support bracket 15. Lever 40

is resiliently urged by spring plate 30 towards neutral
position N and, when lever 40 is released, spring plate
30 returns to a plane parallel to the reference plane.
Pin 49 may then be re-engaged with a
conveniently-located aperture 33. If the altitude is
altered without tilt adjustment, pin 49 will relocate in
an aperture of the same arc as that from which it was
disengaged. If it is desired to adjust tilt, lever 40
is moved laterally from neutral position N in direction
B to disengage pin 49 from aperture 33 of plate 30 as
described above. Lever 40 may then be moved arcuately
so as to adjust attitude (i.e. tilt) of keyboard support
15 by pivotal movement about pin 22. Lever 40 is then
resiliently urged towards the neutral position by spring
plate 30 to re-engage pin 49 with an aperture of plate
30. In the case of tilt adjustment, pin 49 will engage
an aperture in an arc different from that in which it
was previously engaged e.g. will disengage from an
aperture 33 and re-engage an aperture 33A or 33B. If
desired, both altitude and attitudg may be adjusted
concurrently using one hand to m&ve lever 40 both to
engage or disengage pin 49 from an aperture of plate 30;
to raise, lower or tilt the keyboard support, and to
relock the mechanism against movement.

With reference to figures 13, 14, 15, there is

shown a fourth embodiment of the invention in which
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Figure 10 shows in nore detail a part of Figure 9; Figure.1ll shows -

schenpti cally a third enbodi nent of the invention viewed in elevation
wherégin the support bracket is adapted for change in attitude (tilt);
Figure 12 shows schematically the enbodi nent of Figure 11 when viewed in
pl ag; Figure 13 shows schematically a-pdbtion of a fourth enbodi ment of the
i nvention viewed in elevation; Figure 14 shows schematically an assenbly of
t h¢ porti onP®FtF Bay&ng3anfncaden: ces5arSPENEI NIFtQuPEstB5 9% B, C show

ematically the .
ngures 11, 12 are indicated by corresponding numerals.

The embodiment of figures 13 to 15 has a curvilinear

/} slot 70 adapted to cooperate with pin 27 to permit tilt
of bracket 15 about pivot 22. The embodiment of Fiéure
13 also differs from that of figure 11, 12 in that
spring steel plate 30. in its relaxed state extends to
both sides of fulcrum line A-A, in a plane parallel the
reference plane. Spring plate 30 has a portion 30A
extending to free edge 72. Portion 30A has a plurality
of elongate slots 33 arranged on lines extending
radially from pivot pin 27. Spring plate 30 also has a
portion 30B extending to free edge 73 on the opposite
side of line A-A from edge 52.

Spring plate 30B is provided with slots 74.

A spring'grm 75 is mounted to spring plate 30A
adjacent edge 72 by means of rivets 76 extending through
apertures 77. Spring arm 75 extends to a free end 78
adjacent edge 73 of plate 30B.

Cranked lever 40 is mounted to spring arm 75 by
means of rivets 41 and 42 spaced astride fulcrum line
A-A.

As shown in Fiqure 15A, when spring plate 30A and
spring arm 75 are relaxed, pin 49 extending laterally
from bar 25 engages a slot 33 of spring plate 30A. A

‘ detente or pin 79 adjacent free end 78 of spring arm 75

extends laterally to engage a slot 74, of spring plate
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enbodyment of Figure 14 viewed in plan in various nodes of operation;

Figure 16 shows a fifth enbodi nent of the invention in side elevation;

and

Figure 17 shows the enbodi nent of th%r 16 in exploded plan view. Figure

18 is a schematic drawi ng showi ng a siXth -7-
/ 30B penetrating from the side opposite to that from

which pin 49 penetrates spring plate 30A.

As shown in Figure 15B when lever 40 is moved from
neutral position N in the direction indicated by arrow
D, spring arm 75 resiliently deforms; detent 79
associated with spring arm 75 is laterally withdrawn
from slot 74 of spring plate 30B and support bracket 15
is thus free to tilt by pivotal movement about pivot 22.

However, infringement of pin 49 with spring plate
30A maintains support bracket 15 at a predetermined
altitude.

With reference to Figure 15C, if lever 40 is moved
from neutral position N in the direction indicated by
arrow C, then detente 79 remains engaged with an
aperture 74 of spring plate 30B.

Spring plate 30B is deformed so as to disengage pin
49 from aperture 33 of spring plate 30A. In that
configuration altitude adjustment may be made by moving
lever 40 upwardly or downwardly. However, engagement of
pin 79 with an aperture 74 of spring plate 30B maintains
support bracket 15 at a predetermined angle of tilt.

The embodiment of figures 13 to 15 thus allows
single handed raising or lowering of the keyboard at a
predetermined angle of tilt following a small movement
of lever 40 in direction C. The embodiment also allows
a single handed tilting of the keyboard at a

‘predetermined altitude following a slight movement of
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enbodi nent of the invention. PREFERRED EMBODI MENTS OF THE | NVENTI ON Wt h

referenFe to figures 1 to 4 there is-shown schemati cally-a-keyboard-support - -

appar at'us of the kind under discussion. A nounting bracket 10 conprises a
vertical- plate 11 and horizontal flange 12 whereby the nounting bracket may
be nounted by fasteners to, for exanptel7the underside of a desk top 13. A
suppor't menber 14 conprises a vertical plate 15 and a horizontal flange 16
MhICh'In uskeves 40 kbybbhrecoroxeyboafle slppor tifhigresiliently

/ biased towards neutral position N in which the keyboard

| is locked against movement in either altitude or

attitude. The construction of the adjustment mechanism

f is robust, the spring plate being of about 1.2mm to.

/ 2.0mm in thickness. For preference, bracket 15 is
provided with a slot 80 and lever 40 has a pin 81
adjustable eccentrically about a pin axis to maintain
the lever handle in a constant relationship to bracket
15 and to facilitate positive action of the lever when
adjusting tilt or height while allowing lateral movement
of the lever arm.

Preferably spring plate 30 is of gredter resiliency
than spring arm 75. If preferred, spring plates 30A and
30B may be separate plates rather than parts of one
plate as illustrated. The parts may be connected one to
another by means different from those described.

Desirably, spring arm 75 is provided with an angle
of bend in its relaxed state whereby formation 79 is
urged towards interengagement.

The terms “vertical" and "horizontal” are not used
in an absolute gense in this specification and merely
indicate a direction close to the upright or a direction
close to the horizontal direction respectively.

As will be apparent to those skilled in the art
from the teaching hereof, the apparatus herein described

is simple and relatively inexpensive to manufacture,
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pl atform (not shown) fastened thereto. A first |linkage bar 20 is pivotally
connected by neans of pivot pin 21 to bracket vertical plate 11 and is

pi votal |y connected by means of pivot pin 22 to vertical plate 15 of
suppoft nenber 14. First |inkage bar 20 has an extension 23 beyond pivot
pin 22 to an extremty 24. A second“lﬂ@kage bar 25 is pivotally connected
by ans of pi.vot 6. to nounting brac ate 11 and is pivotally

' t pl
conhect ed ptffvﬂéiaﬁfspfliﬂnsb"\)’cﬁ %}%9??‘93{? ﬁratglsfg‘gcﬁgeﬂ%bof)f’ nenber 14. The

DD ot pi”%&@%&&&? {é\g%é%enient for use by an operator in a
| seated or "user" position and is unobtfusive in
appearance.

The apparatus of figures 13 to 15 may also be used
for adjustment, for example, of a hospital bed tray by a
person in a prone position using one hand.

With reference to Figs. 16 and 17 there is shown a
fifth embodiment of the invention. Parts of the
embodiment of Figs. 16 and 17 which correspond in
function to parts of the embodiment of Figs. 1 to 8 are
identified by corresponding numerals.

The embodiment of Figs. 16 and 17 differs from that
of Figs. 1 to 8 in that there is added a third linkage
bar 80 which is pivotally connected to mounting bracket
11 by means of givot pin 81 and is pivotally connected
to keyboard support bracket 15 by pivot pin 27. Third
linkage bar 80 is not parallel to the first and second
linkage bars but extends diagonally at an angle’
thereto. Pivot pin 81 is received in an elongate slot
83 defined in third linkage bar 80. Pin 81 and slot 83
co-operate to accommodate movement in third linkage bar
.80 relative to mounting bracket 11 as support bracket 15
is raised and lowered. Pin 81 is mounted eccentrically
with respect to the pin axis to enable easy adjustment,
thereby avoiding the need for close manufacturing

tolerances. 1In this fifth embodiment the
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or other suitable fasteners and are parallel. Bars 20 and 25 are parall el
and the di stance between pivot pi-ns-2%;~22 -corresponds to that between

pi vot pi/ns 26, 27 so that the nounting bracket, support nenber, first and
second Mars together constitute a four -8- bar |inkage or pantograph.
The arfangenent permts the support medBer to be

interengageable formation 49, which in previously
/ described embodiments was associated with linkage bar
/ 25, is now mounted to third linkage bar 80. The
embodiment of figures 16 and 17 has a number of
important practical advgntages in comparison with that
of figures 1 to 8 and is greatly preferred.
Specifically, keyboard support mechanisms need to
be of extremely accurate construction to maintain
correct alignment of the keyboard support bracket 15
with a desk 13 or other mounting surface. If any of
pivot hole centres 21, 22, 26, 27 in either of linkage
bars 20, 25 or brackets 11, 15 are inaccurately drilled,
the errors may be compounded and result in the upper
surface of brackets 11, 15 being misaligned. Moreover
even the slightest error in the pivot pin locations of
the first and second linkage bars interferes with
correct pantag;aphic movement of the mechanism or
results in excessive wear, the mechanisms either binding
or soon becoming sloppy. When interengageable formation
43 is associated with one of the parallel linkage bars
20, 21 the requirements of close machine tolerances not
only of the pantagraphic system but additionally of
formation 49, plate 30 and apertures 33 become very
substantial. The fifth embodiment, by associating
interengageable formation 49 with a third linkage bar 80
g;gatly facilitates adjustment of engagement as between

formation 49 and any one of apertures 33 and makes that

This Sheet Has Been R

s



swung upwardly or downwardly with respect to the work surface while

mai ntaipni ng a constant inclination of the support menber upper surface
relative to the plane of the work surface. is convenient to define a
vertical reference plane which is parallgl to the plane in which bars 20
and 25 nove and in which plates 11 and 15 lie. In practice as shown in

oyt heam 17 Fa T e BB R o B A a8
pondi ng asSenbly as own in figures 3 and 4,

correspondi ngipRAELE BaIrkd2odamd kised Mk will be understood that the
third linkage bar 80 méy exfend diagonally from pivot
pin 21 to pivot pin 27 and need not have a separate
pivotal mounting pin 81. 1In that case slot 26 will .
desirably be curved. The linkage bar 80 may be adapted
for slotted engagement with pin 27 instead of with pin
8l. 1In otﬁer embodiments a suitably shaped third
linkage bar may extend diagonally from pin 26 or pin 81
to pin 22, In the embodiment of Figs. 16 and 17, when
upper surfaces of keyboard support bracket 15 and
mounting brackeﬁ‘ll are aligned in a horizontal plane,
lower and upper parallel linkage bars 20+, 25 slope
upwardly from bracket 11 towards bracket 15 while third
linkage bar 80 is substantially level. This arrangement
provides for height adjustment with.a relatively small
forward or rearward disblacement and facilitates
location of the control handle 40 in a substantially
level disposition. Spacer washers 84 may be uéed as
required.

With reference to Figure 18, there is shown a sixth
embodiment which differs from that of figures 16 and 17
in that plate 30 is mounted for pivotal rotation about
pivot pin 22. Third linkage bar 80 extends diagonally
from pivot pin.21 (not shown in Figure 18) to a pivot

.-pin 85. 1In the present embodiment bar 80 is not slotted

and acts as a dragllink to rotate plate 30 about pivot

Sheet Has Been Replaced
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correspondi ng nunerals. In the past, when the support nenber was at a
required altitude, a bar 25 and the support nenber 14 were cl anped toget her
e.g. by a threaded bolt and cooperating ghreaded or handl e or star wheel,
for exanmple by means of a bolt acting as pivot pin 27. In practice also,

there i s cofonlas phoackiet a55p5|ng1$adtorlﬂqaeraded)Lbserabsrsﬂﬁngsral5|ng
of the support menber relative to the nDuntlng br acket . Accordlnavto a
R

first prefermistpeablyli eennegtedhatppased? FAv ackatt B8r Buts PARo¢Tded
instead, or in

does not extend to connect with plate 30 or bar 80.
Pivot pin 85 at one end of linkage bar 80 (and/or pivot
pin 21 at the opposite end of linkage bar 80) may be’
mounted by eccentric means permitting adjustment of the
pivotal axis. Desirably, formations 49 may be lugs
press formed outwardlf from the material_of bracket 15
selectively to engage slots 74 of plate 30.

A handle (not illustrated in Figure 18)_éxtending
in a forward direction is provided to resiliently_deférm
plate 30 as previously described whereby slbts 74 of
plate 30 may be engaged with or disengaged from lugs 49.

If preferred a handle maf be connected at or
adjacent the unsupported end of plafe 30 and extending
in a lateral direction to achieve the same result.

Features of one embodiment may be combined with
features of any other embodiment herein described to
provide for tilt adjustment, and/or to provide
selectively for tilt or altitude adjustment.

The invention extends to include mechanical
equivalents of the principle herein disclosed and
features of one embodiment may be combined with those of

another within the scope of the invention.
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addition, a plate 30 (figures 5 to 8) made of spring steel and nounted fo

27. -9- Rivet heads 31, 32 of pivo& pins 22, 27 are
Figure 7. Plate 30 is nounted on rhé2side of bar 20 op
menber: %éhffhéhgt t he extension 23 of bar 20 is sandw che

vertical plate 15 of nmounting nenber 14 by neans of piﬂbbsgkﬂmﬁBMﬁm&maﬁd

LI

1. A keyboard support apparatus of the kind having a
mounting Bracket, a support membef, at least one linkage
bar pivotally connected to the mounting bracket and to
the support member whereby the support member and.bar
are adapted'for movehent in a vertical reference plane
between a raised or lowered position relative to the
mounting bracket, and-locking,means for immobilizing the
apparatus against said movement; the locking means
comprising first means defining a first formation
associated with the support member; second means
defining a second forﬁation associated with the bar;
said formations being inter-engageable to prévent
movement of the bar relative to the support member,
lever means acting to disengage said formations.by
lateral movement of the first means relative to the
second means, and resilient means biasing said
formations into inter-engagement.

2, Apparatus according to Claim 1 wherein the first
means comprises a spring plate mounted to the support
‘'member and extending in a vertical plane parallel to the
reference plane, séid spring plate defining a plurality
of aperture formations. |

3. Apparatus according to Claim'z wherein the
apertures are slot-shaped.

4. wﬂﬁgparatus according to Claim 2 having a pin

formation of the bar engageable with an aperture of the

g
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or slots 33 which are disposed on am &%,-at a pre |us from
aperture 34. Plate 30 is |ocated by means of apert pi vot pins
22, 27 re8p&dng/@laten ate 30 has apertures 36 and 37 whereby the plate may

be riveted to handle 40. The outer ide of | at.e rovided with a
| ever hangl ‘e 4@ BRATAMF tatf‘iﬂréﬁé‘%? ﬁ%t s YIETAR %%ee (ﬁocnd‘4 hr ough
handl e 40€%rm§¥ir r§¥%:yaongate protrusions.

6. Apparatus according to Claim 2 wherein a lever

bet ween plate 30 and plate 15. Plate 30 is shomn and has
nmounti ng-apertures 34 and 35 and has a plurali ty Wﬁi e%lpertures

handle is mounted to the spring plate.
7. Apparatus according to Claim 1 wherein the support

member is adapted'to tilt about a horizontal pivotal
axis, | .

8. Apparatus according to Claim 7 wherein the first
means comprise a spring plate mounted to the support !
mehber and having a plurality of apertures disposed in

two or more concentric arcs.

9. Apparatus according to Claim 1 whereiq_the support

member is mounted for adjustment of tilt about a

horizontal axis, furtherlcomprising third means defining

a third formation associated with the support member and

a fourth formation associated with the bar, said third

and fourth formations being inter-engageable to prevent

tilt movement of the support member relative to the bar.

10. Apparatus according to Claim 9 wherein the lever

can selectively'diSengage either the first from the

second formations or the third from the fourth

formations.

11. Apparatus aécording to Claim 9 wherein the first

means comprises a first spring plate mounted to the

support member and extending in a vertical plane

bgféllel to the reference plane, said first plate-

[, D




Plate 30 is otherwise free. Because plate 30 is of spring steel, handle 46““
acts as a lever having a fulcrumat pin 22 but adapted for1hﬂ$waﬂmﬂn

at its free end sideways towards or away fromthe plane of p

support nenber 14. Plate 30 is resiliently biased towards a u
to plate 15 but is able to be deforn2d on line A-A to an ang

Desi r abl afe 30 may, in its _relaxed sta% ngge a pend at an angle of
from 2[ éa?bpi[érP}“FP&h?Yh@prhﬁét[SBBE ufe fﬂfﬁ+%“§rgure 6] wher eby

the plalfifs Hﬁ%%@a@us %8c89a¥£86t8 8& 1%01£ W ereln the third

means comprises a second spring plate defining a
plurality of third aperture formations.

13. Apparatus according to Claim 12 wherein a spriné
arm mounted to the first spring plate carries a fourth
formulation selecti&ely inter-engageable with one of the
third apérture formations.

14. A keyboard support apparatus of the kind having a
mounting bracket, a support member, at least one linkage
bar pivotally connected to the mounting brgﬁket and to
the support member whereby the support member and bar
are adapted for movement in a vertical refer;nce plane
between a raised or lowered position relative to the
mounting bracket, and for tilting movement about a
horizontal axis and locking means for immobilizing the
apparatus against said movements; the locking means
permitting selective release either of the tilting
movement or of the vertical movement.

15. A keyboard support apparatus of the kind having a
mounting bracket, a support member, at least one linkage
bar pivotally connected to the mounting bracket and to
the support member whereby the support member and bar
are adapted for height adjustment between a raised and
lowered position relative to the mounting bracket, the

support member being pivotally connected to the bar

whéreby the support is adapted for tilt adjustment about
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menber 20. Extension 23 is provided with a pin 49 whi Chpis Street s Beef REgtelS

| aterally (parallel to the axis of pivot pin 25) towards gl
engageable with a sel ected one of apertures 33 of plate 3 5,
27 may be provided with washers 42 asz8lesired. In use if i o]

nove the support neans
a horizontal axis, and locking means for immobilizing

the apparatus against said height adjustment and tilt
adjustment, the locking means permitting.one—handed
selective release of one of the tilt adjustment or of
the height adjustment, while preventing the other of'
said adjustments.
16. Apparatus according to C;aim 14 comprising a first
means including a first formation biased towards
inter-engagement with a second formation associated with
the bar to prevent said height adjustment, third means
including a second formation biased towards
inter-engagement with a fourth formation associated with
the supédrt member to prevent said tilt adjﬁstment, and
selection means operable single-handedly to disengage
either the first formation from the second formation or
the thirﬁ formation from the fourth formation.
17. Apparatus according to Claim 15 comprising:

a spring plate pivotally connected to the bar at a
first mounting; N

a lever mounted to the spring plate at a second
mounting;

the first formation being assbciated intermediate
said mountings with the spring platés and thereby biased
towards engagement with the sécond formation, the piate
being deformable about the first mounting by operation

of the lever to disengage the first formation from the

ORI
.-

second.
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froma f

the fulc
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to nove

ot her ho
30 which

| ateral 'y to
rum |
m bar

ng through pivot pins 22, 27 plate 30 noving
menber plate 15" As plate 30 noves at an angle
20, pin 49 is disengaged from &Pertures 33. The support nenber may

' ' 1 . hen h | d
ol AF8" 3OMPRREREES o RRPRraAnTakPoGLRY LA TBSES i §hge SR bt d
le $Bat® Rad%PEbReilg! fokRiffoadeEREEAL LA BE €nd3 % SHd "9 plate

having a third formation which is inter-engageable with

| I stTh@lshiek HslBelPRAIas&@CcoNd al titude, |ever handle 40 is noved
e@l[)y plate 30 is resiliently bent or deforned at

a formation of the lever, the third formation being
disengageable from the fourth by operation of the lever
to deform the plate adjécent the second mounting.

19. Keyboard support apparatus according to any one of
the éreceding claims wherein the 1iﬁkage bar is one of a
pair of parallel linkage bars.

20. Keyboard support apparatus according to Claim 19
wherein the second formation is associated with a third
linkage bar which exfends at an angle to parallel first
and second linkage barsf ' T

21. Apparatus.according to any one of Claims 1 to 20
comprising at least three linkage bars, two of the bars
being parallel and the third linkage bar being pivotally
connected to the mounting bracket by means of a
co-operating slot and pin.

22. Apparatus according to Claim 21 wherein the pin
co-operating with the_slot is mounted for eccentric
adjustment.

23. Apparatus according to Claims 20 to 22 wherein the
third linkage bar is substantially horizontal when the
upper surfaces of the mounting bracket and support
member are horizontal.

24.. Apparatus substantially as heréin described with

reference to Figures 1 to S.
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resiliently returns to a position parallel to, and adj aggtheddBss B26h Replacedi | |

be understood that inter-engageable formations other tha
aperture may be enployed. Also if desired two or nore pi Fuﬂ“ﬂ!ﬂwg WO
or nore holes. A second enbodi nent of. tie J nvention wll ribed
with reference to figures 9 and 10 wherein parts corresponding to those of

figures 1 29.8 Appakdeil Sudd i tdH V166 peNdigr® it s S¢ Sibed withs
reference to Figures 6 to 8.
26. Apparatus substantially as herein described ‘with
reference to Fiqures 13 to 15. |
27. Apparatus substantially as herein described witﬁ

reference to Figs. 16 and 17.
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enbodi nent pivot pin 22 extends through a slot in bar_20 and a spring 19
acts between bar 20 and pin 22. Wth reference to figures 9 and 10"a coll ar
53 is stepped to a reduced dianeter boss 55 adj acent ThiaShe@ Zaamédn kool €2d

nmounted to the bar. A lever handle 40 jg1riveted at SIWIMHJ%J&WEM
s of
0 2 and

spring steel bracket 52 which is pivotally nmounted to
boss 55 which extends through an aperture of one arm
retains the arm between collar 53 and bar




22. A pin 49 extends axially through collar H81mnd boss 55. One pin end 58
is tapered and projects through bar 22 to engage in an.aperture 54 or sl.ot
of plate 15. Pin 49 is reduced in dianeter adjacent its other end, the
portion of reduced di ameter 59 extending successively th t eplaged
in the other arm 57 of bracket 52 through a slot 60 of IeB ﬂH R i
through an "O' ring 61, and termnating at a threaded ret

Lever 40 is thus nmounted for pivotal novenment about the axis of pin 49 and
is noveable laterally by
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resi|fént deformation of bracket 52 to withdraw pin 491%}’ls cedhi t h
an aperture of plate 15. The support nenger I s adj usted
altitude relative to the nounting bracket and pin 49 the ith a

sel ected correspondi ng hole 54, the pin being biased in engagenent by pin
51. In another formof this enbodi ment (not illustrated) -12-
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bracket 52 is rigid and a conpression Ep{ing acts axially on pin 41 to urge
it into-engagenent with a selected hole 54. In preferred enbodi nents of the
i nvention at |east one of bars 20, 25 is, or is associated with, a holl ow
duct (not illustrated) the duct being adapted to conduct a keyboard cable
froma keyboard supported upon support nenber 14. The duct may for exanple
be a square section hollow tube welded to bar 20, or bar 20 may itself be
of hollow section. The duckbshoukp be of sufficiently |arge
RN

as\§

/G, 9

.......
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I nternal dinension to enable the plug or ngtit term nating a keyboard
cable to be threaded through the duct. The t should convey the cable to
a location near the | eading edge of the rear brackets fromwhere the cable
may be connected to a conputer, VDU, etc., as required. The duct serves to
keep the cabli ng tidy and prevents It from becom ng jamred in the mechani sm
or inadvertently unplu d g~A %th her enbodi nent of the invention will now
be described with Qefer |gLS|oes 11 and 12 wherein
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parts corresponding in function to those described with reference to the

enbodi nent of figures 6 to 8 are identifie@/Wth |ike numerals. In Figure
11 there is shown an enbodi nent wherein the | ower bar 25 of the four bar

| i nkage.is provided at or adjacent bar end 71 with - 13 - an elongate

slot 70 extending in the bar |ongitudinal direction. Bar 25 is connected

w th support bracket 15

28 0
s AT a0

Vs V/4
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,/ . ’
by neanss/of pivot pin 27 extending through the slot 70. Pin 27 cooperates

' s : :
with slot 70 and bracket 15 to all ow brackef11l5 to tilt pivotally about the
plate 30 is pivotally nmounted to bars 20, 25

reference pl ane.

axis of pin 22. Spring steel
by neans of pins 22 and 27. Spring plate 30, when released lies in a plane
Lever 40 is mounted to plate 30

a plurality of

| to the vertica
e.g. by rivets 41 and 42. Plate 30 is provided with a plurality of circular

parallel t
first apertures 33 disposed with centres on a first arc
second apertures 33a disposed with b
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centres on a second arc and a plurality of apertures 33b disposed on a
third arc concentric with the first and second arc. Pin formation 49
nount ed on bar 25 extends laterally and §4Y nt er - engageable with a sel ected
aperture 33, 33A, 33B of spring plate 30. Desirably, pin 49 is chanfered at
a distal end to facilitate precise insertion in an aperture 30, 30A, 30B of
spring plate 30. As shown in Figure 12, if lever 40 is noved from neutral
position N (in which spring plate 30 is released) in the direction
i ndi cated by arrow B, spring plate 30 is bent~gn |ine A-A, free end 72
of plate

N

wb.\é \

A4
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30 is noved in the direction indicated by arrow C, disengaging pin 49 from
aperture 33. In this node, |ever handle 40 may be noved upwards or

downwar ds - 14 - thereby to raise or $bhkr support bracket 15. Lever 40
is resiliently urged by spring plate 30 towards neutral position N and,
when lever 40 is released, spring plate 30 returns to a plane parallel to
the reference_pl ane. :
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Pin 49 may then be re-engaged with a conveniently-located aperture 33. |f
the altituyde is altered without tilt adjustnent, pin 49 will relocate in an
aperture of the sane arc as that from whi @deo/iit was di sengaged. If it is
desired.to adjust tilt, lever 40 is noved laterally fromneutral position N
in direction B to disengage pin 49 fromaperture 33 of plate 30 as

descri bed above. Lever 40 may then be noved arcuately so as to adjust
attitude (i.e. tilt) of keyboakg pport 15 by pivotal novenment about pin
22. Lever 40 is then regllmantﬂy ééged t owar ds tsf nQE%ral position by

spring

x|l
\

s
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plate 30 to re-engage pin 49 with an apentyse of plate 30. In the case of
tilt adjustment, pin 49 will engage an aperture in an arc different from
that in which it was previously engaged e.g. will disengage from an
aperture 33 and re-engage an aperture 33A or 33B. If desired, both altitude
and attitude may be adjusted concurrently using one hand to nove | ever 40
both to engage or di sengage pin 49 froman aperture of plate 30; to raise,

| ower or tilt the keyboard support, and to rel ock the mechani sm agai nst
novenment. Wth reference to figures 13, 14, 15, there is
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shown a fourth enbodi ment of* the invention in which - 15 - parts having
a function corresponding to parts of figures 11, 12 are indi catgelspyy gos
correspondi ng nuneral s. The enbodi nent of figures 13 to 15 has a
curvilinear slot 70 adapted to cooperadte with pin 27 to pernit tilt of

bracket 15 about pivot 22. The enbodi ment of Figure 13 also differs from
that of figure 11, 12 in that '

Title: SELECTIVELY CONTROLLED KEYBOARD SUPPORT

FIELD OF THE INVENTION

This invention relates to an apparatus-_suitable,
but not exclusively, for use in supporting a processor,
typewriter or an electronic keyboard.

BACKGRQUND OF THE INVENTION

In offices, instruments such as electronic
keyboards are commonly accessed from desks. However to
minimize operator fatigue and encourage proper posture
it is desirable to present the instrument to the
operator at a suitably elevated position which is
ergonomically efficient.

| In some apparatus the keyboard support is not only
able to be adjusted in altitude but is also able to be
adjusted in attitude (i.e. angléﬁof tilt).

Controls for adjustment of keyboard support

elevation (and, if available, tilt) should be accessible

This is the replacement sheet
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s'p'rihg steel plate 30 in its relaxed state extends to both sides of fulcrum
line Ac:A in a plane parallel the reference plane. Spring plate 30 has a
portion 30A extending to free edge 72. Portion 30A has a plurality of
el ongate slots 33 arranged on lines extending radially from pivot pin 27.
Spring plate 30 also has a portion 30B extending to free edge 73 on the’
opposi te si dendf convenid-ont rfon ddye dgtr8prd ey il dire t33Pact wrfovi ded with
slots 74. A spring arm75 is nounted to spring plate 30A adjacent edge 72
by means of Aiogatdors &g i@ i MRRgHE1on. Desirably adjustment of

altitude and/or tilt could be accomplished with one hand

and without risk of damage to long fingernails. The

support and adjustment mechanisms should be robust ahd

capable of withstanding overload such as a person

sitting or leaning on_ the support. Quick, positive,

secure and convenient locking'of the support at a

desired height and/or at a desired angle would be

advantageous.

- It would further be desirable to simplify the -

manufacture and construction of keyboard support

apparatus. - -

"3

In most apparatus of this kind a threaded bolt and
handle are used to clamp the parts at a particular e
altitude, and if tilt adjustment is provided a separate
threaded bolt and handle are provided to clamp the parts
at a specific angle of tilt.

Patent 581,471 describes apparatus having a
mounting bracket adapted to be secured to a desk, a
keyboard support member, linkage bars pivotally mounted
to the mountihg bracket and to the support member
whereby the support member is adapted for movement
between a raised or lowered position relative to the
mounting bracket and locking means for immobilizing the

.apparatus against such movement. In described

-

embodiments the locking means is a clamp assembly

This is the repiacament sheet



apertures 77. Spring arm75 extends to a free end 78 adjacent edge 73 of
pl ate 30B. Cranked |lever 40 is nounted to spring arm 75 by neans of rivets
41 and 42 spaced astride fulcrumline A-A. As shown in Figure 15A, when
spring plate 30A and spring arm 75 are_.rglaxed, pin 49 extending laterally
frombar 25 engages a slot 33 of spring plate 30A. A detente or pin 79 ..
adj acent fr@reegdy/gnhef 19pkiage dbm 1S elepdd |tat dhal Isjudm Engeerebar s| ot

74, of spring plate
by a threaded bolt extending through the bar and support
member and cooperating with a threaded handle.

That apparatus is convenient to use but relies upon
the clamping force and friction between the parts for
locking and if either is inadequate there is a risk of
damage to equipment or injury to the user.

Other apparatus has been'proposed in which the
locking mechanism involves engagement of a pin with an
aperture of the mounting bracket. The pin may be driven
by a bowden cable through a link bar into an aperture_ of
the mounting bracket. That arrangement suffers from a
difficulty in engagement as well as in difficulty of
control. Tolerances required to facilitate locking
engagement of the éin and aperture result in an unsteady
mechanism.

An object of the present invention is to provide a
keyboard support apparatus which avoids at least some of
the disadvantages of prior art and/or which meets the
desiderata discussed above by more efficient means than
prior art.

An object of preferred embodiments of the present
invention is provision of a keyboard height adjustment

mechanism which is simple, positive in locking, reliable

and robust.

T e

A further object of preferred embodiments is

provision of a locking means for a keyboard support

Ths s the repiscamerny sheg!
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- 16 - 30B penetrating fromthe side opposite to that from which pin 49
penetrates spring plate 30A. As showr in Figure 15B when | ever 40 i's noved -
fromneutral position Nin the direction indicated by arrow D, spring arm

75 resiTiently deforns; detent 79 associated with spring arm75 is

laterally withdrawn fromslot 74 of spri‘hg plate 30B and support bracket 15

IsAhus free to tilt bg pi vot al novenent about pivot 22. )
S apparatus which allows selection between (a) a first

mode in which tilt adj&stment is permitted and altitude
adjustment is prevented, (b) a second mode in which
altitude adjustment is permitted and tilt adjustment is
prevented and (c) a third mode in which both tilt anﬁ
alﬁitude adjustment are prevented.

DISCLOSURE OF THE INVENTION

According to one aspect the invention consists in a
keyboard support apparatus of the kind having a mounting
bracket, a support member, at least one linkage bar
pivoEélly cbnnécted to the mounting bracket and to the
support member whereby the support member and bar are
adapted for movement in a vertical referemce plane
between a raised or lowered position relative to the
mounting bracket and locking means for immobilizing the
apparatus against said movement; the locking means
comprising fi;st means defining a first formation
associated with the support member; second means
defining a second formation associated with the bar;
said formations being inter-engageable to prevent
movement of the bar relative to the support member,
lever means acting to disengage said formations by
lateral movement of the first means relative to the
second means, and resilient means biasing said
formations into inter-engagement.

In preferred embodiments of the invention a lever

is mounted to the support bracket via a spring metal
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However, infringement of pin 49 with spring plate 30A nai ntains support
bracket- 15 at a predetermned altitude. Wth reference to Figure 15C if
| ever 40 is noved fromneutral position Nin the direction indicated by
arrow C, then detente 79 renains engaged with an aperture 74 of spring
pl ate 30B. Spring plate 30B is deforned so as to di sengage pin 49 from-

aperture 33a@k. Spfrh'égpFl'a%Tee 1384 ihnat batrgeah gqraa@ fRtalilsi t ude adj ust ment
may be made by noving | ever 40 upwardly or downwardly. However, engagenent
of resiliently deformable to dllow lateral movement of the
lever at an angle to the vertical reference plane. The
plate defines a plurality of aperture formations
associated with the support member. A pin formatioﬁ
associated with the bar when the spring plate is in a
relaxed state is engageable with a selected aperture
formation of the plate to lock the mechanism. The pin
and aperture formations are disengageable by lateral
movement of the lever.
iﬂla higﬁly'preferred embodiment the support member
is adapted for movement between a first attitude and a
second attitude, the locking means being provided with
third formations associated with the bar selectively
inter-engageable by the lever with fourth formations to
lock the support member against tilt adjustment.
BRIEF DESCRIP'}ION OF DRAWINGS
Embodiments of the invention will now be described
by way of example only with reference to the
accompanying drawing wherein:
Figure 1 shows schematically a keyboard support
apparatus viewed in side elevation in a raised position;
Figure 2 shows schematically the keyboard support
apparatus of Figure 1 in a lowered position;
Figure 3 shows schematically the keyboard support

.gpparatus of Figure 1 viewed from the front;

Figure 4 shows the apparatus of Figure 1 in plan
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pin 79 with an aperture 74 of spring plate 30B nui ntains support bracket 15
at a.predeternined angle of tilt. The enbodiment 6f "figures 13 to 15 thus
al l ows single handed raising or |lowering of the keyboard at a predeterm ned
angle of tilt following a snall novenent of lever 40 in direction C. The
enbodiment al so allows a single hantfed' tilting of the keyboard at a

.predetgffggggigﬂg&tégﬁzgé%;(mm ng a slight novenent of

Figure 5 shows in side ;iew a portion of the
apparatus of figures 1 and 2 equipped with locking means
in accordance with the invention;

Figure 6 shows plate 30 of Figure 5 in detail;

Figure 7 shows a section on line A-A of Figqure 5;

Figure 8 shows a section on line B-B of Figure 5; !

Figure 9 shows in schematic perspective a second

embodiment of the invention;

Figure 10 shows in more detail a part of Figure 9;
Fiéu%é 11 QhOQs schemétically a-third embodiment of )
the invention viewed in elevation wherein the support
bracket is adapted for change in attitude (Eilt);

Figure 12 shows schematically the embodiment of

Figure 1l when viewed in plan;

Figure 13 shows schematically a portion of a fourth

e g

eﬁbodiment of the invention viewed in elevation;
Figure 14 shows schematically an assembly of the !
portion of Figure 13 with additional parts;
Figures 15 A, B, C show schematically the
embodiment of Figure 14 viewed in plan in various modes
of operation;
Figure 16 shows a fifth embodiment of the invention
in side elevation; and
Figure 17 shows the embodiment of Figure 16 in
exploded plan view.

Figure 18 is a schematic drawing showing a sixth

iy RSN . : [
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- 17 - lever 40 in direction D. The lever is resiliently biased towards
neutral position N in which the keyboard is | ocked agai nst novenent in
either altitude or attitude. The construction of the adjustnment mechani sm
I's robust, the spring plate being of about 1.2mmto 2.0mmin thickness. For
preference, bracket 15 is provided with d slot 80 and |l ever 40 has a pin 81
adj ust abl e eccentrically about a pin axis to maintain the |l ever handle in a
const ant reB@hQﬁkﬂﬁWﬁtQﬁbth@kE@V§5tam® to facilitate positive action of
the | ever when

PREFERRED EMBODIMENTS OF THE INVENTION

With reference to figures 1 to 4 there is shown
schematically a keyboard support apparatus of the kind
under discussion. | '

A mounting bracket 10 comprises a_vertical plate 11
and horizontal flange 12 whereby the mounting bracket
may be mounted by fasteners té, for example, the
underside of a desk top 13. A support member 14
compr1ses a vertlcal plate 15 and a horizontal flange 16
which in use has a keyboard or keyboard supportlng
platform {(not shown) fastened thereto.

A first linkage bar 20 is pivotally. connected by
means of pivot pin 21 to bracket vertical plate 11 and
is pivotally connected by means of pivot pin 22 to
vertical plaEe 15 of support member 14. First linkage
bar 20 has an extension 23 beyond pivot pin 22 to an
extremity 24.

A second linkage bar 25 is pivotally connected by
means of pivot pin 26 to mounting bracket plate 11 and
is pivotally connected by means of pivot pin 27 to plate
15 of support member 14. The pivot pins may be.rivets
or other suitable fasteners and are parallei.

Bars 20 and 25 are parallel and the distance
between pivot pins 21, 22 corresponds to that between

. pivot pins 26, 27 so that the mounting bracket, support

member, first and second bars together constitute a four
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adjusting tilt or height while allomﬁnb | at eral nmovenent of the |ever arm
Preferably spring plate 30 is of greater resiliency than spring arm75. |f
preferred, spring plates 30A and 30B.nay be separate plates rather than
parts of one plate as illustrated. The garts may be connected one to--
anot her by neans different fromthose~™d&sCri bed. Desirably, spring arm75

is provided with %ﬁiangle of bend in its relaxed state whereby fornmation 79
is urged t ORdr IS TR Mg RAMEZ2Bhe terns "vertical " and "horizontal " are

not used The arrangement pérmits the support member to be
swung upwardly or downwardly with respect to the work
surface while maintaining a constant inclination of the
support member upper surface relative to the plane df
the work surface.

It is convenient to define a vertical reference
plane which is parallel to the plane in which bars 20 -
and 25 move and in which plates 11 and 15 lie.

In practice as shown in figures 3 and 4 the part§
of the apparatus of Figure 1 are'connected by a box beam
17 to a second corresponding assembly as shown in
figures 3 and 4, corresponding parts being-identified by
corresponding numerals.

In the past, when the support member was at a
required altitude, a bar 25 and the support member 14
wefe clamped gogether e.g. by a threaded bolt and
cooperating threaded or handle or star wheel, for
example by means of a bolt acting as pivot pin 27.

In practice also, there is commonly provided a
spring (not illustrated) for assisting raising of the
support member relative to the mounting bracket.

According to a first preferred embodiment of the
present invention therxe is provided instead, or in
addition, a plate 30 {(figures 5 to 8) made of spring
steel and mounted to vertical plate 15 of mounting

member 14 by means of pivot pin rivets 22, 27.
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in an absolute sense in this specification and nerely indicate a direction
close to-the upright or a direction close to the horizontal direction

respectively. As will be apparent to those skilled in the art fromthe
t eachi ng hereof, the apparatus herein described is sinple and relatively
| nexpensi ve to manufacture, - 18 ¢ provides positive engagenent or

di sengagenent on
Rivet heads 31, 32 of pivot pins 22, 27 are most

clearly seen in Figure 7. Plate 30 is mounted on the

side of bar 20 opposite to mounting member 14 so that

the extension 23 of bar 20 is sandwiched with clearance
between plate.30 and plate 15.

Plate 30 is shown in Figure 6 and has mounting
aperfures 34 and 35 and has a plurality of pin engaging
apertures or slots 33 which are disposed on an arc, at a
predetermined radius from aperture 34. Plate 30 is
located by means of apertures 34, 35 on pivot pins 22, =
27 respeétivelf. Plate 30 has apertures 36 and 37
whereby the plate may be riveted to handle 40.

The outermost side of plate 30 is proviéed with a
lever handle 40 secured to plate 30 by rivets 41, 42 ;%ﬁ
extending through handle 40 and apertures 36, 37. f

Plate 30 is otherwise free. : !

Because plate 30 is of spring steel, handle 40 acts
as a lever having a fuicrum at pin 22 but adapted for
lateral movement at its free end sideways towards or
away from the plane of plate 15 of support member 14.

Plate 30 is resiliently biased towards a plane
parallel to plate 15 but is able to be deformed on line
A-A to an angle therefrom. Desirably plate 30 may, in
its relaxed state, have a bend at an angle of from 2° to
4° from the plane [about line D-D in Figure 6] whereby

the plate is given a bias to urge plate 30 towards

member 20. Extension 23 is provided with a pin 49 which
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| -ocki ng, .i.s canveni ent for use by an operator in a seated or "user"

position and is unobtrusive in appearance. The apparatus of figures 13 to
15 may al so be used for adjustnent, for exanple, of a hospital bed tray by
a person in a prone position using one hand. Wth reference to Figs. 16 and
17 there is shomn afifth enbodlnent of1& He invention. Parts of the

enbodi nent _g

f f th
embodi ment € o; EI gs. laj]f:e[ra r(epﬁrc? efolrres‘%yn%mpesbkg%&:% rf-’umera%f or the

towards plate 30 and is engageable with a selected one
of apertures 33 of plate 30.

Pivot pins 25, 27 may be provided with washers 42
as desired. -

In use if it is desired to move the support means
from a first altitude .to a second altitude, lever handle
40 is moved laterally to the side whereby plate 30 is
resiliently bent or deformed at the fulcrum line A-A
extending through pivot pins 22, 27 plate 30 moving ag?y
from bar 20 and support member pléte 15. As plate 30
moves at an angle from bar 20, pin 49 is disengaged from
apertures 33. The support member may then be raised or
lowered as desired. Lever handle 40 may then be
released to move plate 30 towards plate 15, allowing pin
49 to engage i.selected other hole 33, pin 49 being held
in engagement with hole 33 by spring plate 30 which
resiliently returns to a position parallel to, and
adjacent bar 20.

It will be understood that inter-engageable
formations other than a pin and aperture may be
employed. Also if desired two or more pins may engage
two or more holes.

A second embodiment of the invention will now be
described with reference to figures 9 and 10 wherein
parts corresponding to those of figures 1 to 8 are

identified by corresponding numerals. In this
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The *enbodi nent of'Figs. 16 and 17 differs fromthat of Figs. 1 to 8 in that

t here .5~

added a third |linkage bar 80 which is pivotally connected t-0 -

nmount/ng bracket 11 by nmeans of pivot pin 81 and is pivotally connected to
keyJgoard support bracket 15 by pivot pin 27. Third |inkage bar 80 is not

pgfaltel to the first and second ki nkage bars but extends diagonally at an
ngle thereto. Pivot pin 81 is received in an elongate slot 83 defined in
third | embagémeat $AvoRi pidl 2anextleods83 o uperateldto Twcoanpdat e novenent

in third |linkage bar 80 relative to nounting bracket 11 as support bracket

15

-

g
S

and a spring 19 acts between bar 20 and pin 22

With reference to figures 9 and 10 a collar 53 is
stepped to a reduced diameter boss 55 adjacent bar 22
and is thread moﬁgted to the bar. A lever handle 40 is
riveted at 51 to a "U” shaped spring steel bracket 52
which is pivotally mbunted to bar 22 by means of boss 55
which extends through an aperéure of one arm 56 of
bracket 52 and retains the arm between collar 53 and bar
22, _

A pin 49 extends axially through collar 53 and boss
55. One pin end 58 is tapered and projects through bar
22 to engage in an aperture 54 or slot of plate 15. Pin
49 is reduced in diameter adjacent its other end, the
portion of reduced diameter 59 extending successively
through an aperture in the other arm 57 of bracket 52
through a slot 60 of lever handle 40, through an "“O"
ring 61, and terminating at a threaded retaining nut 62.

Lever 40 is thus mounted for pivotal movement about
the axis of pin 49 and is moveable laterally by
resilient deformation of bracket 52 to withdraw pin 49
from engagement with an aperture of plate 15.

The support member is adjusted to a require
altitude relative to the mounting bracket and pin 49
then is engaged with a selected corresponding hole 54,
the pin being biased in engagement by pin 51. In

another form of this embodiment (not illustrated)
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I.s raised and lowered. Pin 81 is nounted eccentrically with respect to the

pi n qgks”fo enabl e edsy adjustnent’ thereby avoiding the need for close

manuf a&cturing tolerances. In this fifth enbodi nent the - 19 -

i nt er engageabl e formati on 49, which inipreviously described enbodi ments was

associated with |inkage bar 25, is now nmounted to third |inkage bar 80. The
bracket 52 is rigid and a compression spring acts

axially on pin 41 to urge it into engagement with a
selected hole 54.

In preferred embodiments of the invention at least
one of bars 20, 25 is, or is associated with, a hollow
duct (not illustrated) the duct being adapted to conduct
a keyboard cable from a keyboard supported upon support
member 14. .

The duct may for example be a square section hollow
tube welded to bar 20, or bar 20 may itself be of hollow
section. The duct should be of sufficiently large )
internal dimension to enable the plug or socket ' ¢
terminating a keyboard cable to be threadgg through the
duct. The duct should convey the .cable to a location

near the leading edge of the rear brackets from where

the cable may be connected to a computer, VDU, etc., as

-

requiredg.

The duct serves.to keep the cabling tidy and
prevents it from becoming jammed in the mechanism or
inadvertently unplugged.

A further embodiment of the invention will now be
described with reference to figures 11 and 12 wherein
parts corresponding in function to those described with
reference to the embodiment of figures 6 to 8 are
identified with like numerals. 1In Figure 11 there is
shown an embodiment wherein the lower bar 25 of the four

bar linkage is provided at or adjacent bar end 71 with
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enbodi nent of figures 16 and 17 has a nunber of inportant practical
advantages in conparison with that of figures-1 to-8 and is greatly
preferred. Specifically, keyboard support nechani snms need to be of
extrenely accurate construction to maintain correct alignment of the
keyboard support bracket 15 with a de$R £3 or other nounting surface. |f

any of pivot hole centres 21, 22, 26, 27 in_either of |inkage bars 20, 25
or brackés eiPnIEte, $LeH e #xEeRY 1AAi Fredlet RE TeOftSt tHEA DR conpounded

and resuld, 10 (e, upRer, syLf ace gf, Brackels ko 1. R g el i gged

by means of pivot pin 27 extending through the slot 70.
Pin 27 cooperates with slot 70 and bracket 15 to allow
bracket 15 to tilt pivotally about the axis of pin Zi.

Spring steel plate 30 is pivotally mounted to bars
20, 25 by means of pins 22 and 27. Spring plate 30,
when released lies in a plane parallel to the vertical
reference plane. Lever 40 is mounted to plate 30 e.g.
by rivets 41 and 42.

Plgfe 30 is'provided with a piurality of circular
first apertures 33 disposed with centres on a first arc,
a plurality of second apertures 33a disposed with
centres on a second arc and a plurality of apertures 33b
disposed on a third arc concentric with the first and
second arc. Pin foimation 49 mounted on bar 25 extends
laterally and is inter-engageable with a selected
aperture 33, 33A, 33B of spring plate 30. Desirably,
pin 49 is chamfered at a distal end to facilitate
precise insertion in an aperture 30, 30A, 30B of spring
plate 30. As shown in Figure 12, if lever 40 is moved
from neutral position N (in which spriqg plate 30 is
released) in the direction indicated by arrow B, spring
plate 30 is bent on line A-A, the free end 72 of plate
30 is moved in the direction indicated by arrow C,
d}gengaging pin 49 from aperture 33. In this mode,

lever handle 40 may be moved upwards or downwards
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even the slightest error in the pivot pin locations of the first and second

| i nkage. bars interferes with correct pantagraphi c novenent of the " nechanism -

or results in excessive wear, the nechanisns either binding or soon

becom ng sl oppy. When interengageable formation 49 is associated with one

of the parallel |inkage bars 20, 21 theq4equirenents of close nmachi ne

tol erances not only of the pantagraphic systembut additionally of

formati on 4heqdnt e SG @ik aperidwes sS3pjrectoner actek sUbst aheveak. 4The fifth

hbodi ment, by associating interengageable formation 49 with a third

i nkage barisS(resiliently urged by spring plate 30 towards neutral
position N and, when lever 40 is released, spring plate
30 returns to a plane parallel to the reference plane.
Pin 49 may then be re-engaged with a
.conveniently-located aperture 33. If the altitude is
altered without tilt adjustment, pin 49 will relocate in
an aperture of the same arc as that from which it was
disengaged. If it is desired to adjust tilt, lever 40
is moved laterally from neutral position N in direction
B to disengage pin 49 from aperture 33 of plate 30 as
described above. Lever 40 may then be moved arcuately
so as to adjust attitude (i.e. tilt) of keyboard support
15 by pivotal movement about pin 22. Lever 40 is then
resiliently urged towards the neutral position by spring
plate 30 to re-engage pin 49 with an aperture of plate
30. In the case of tilt adjustment, pin 49 will engage
an aperture in an arc different from that in which it
was previously engaged e.g. will disengage from an
aperture 33 and re-—-engage an aperture 33A or 33B. If
desired, both altitude and attitude may be adjusted
concurrently using one hand to move lever 40 both to
engage or disengage pin 49 from an aperture of plate 30;
to raise, lower or tilt the keyboard support, and to
relock the mechanism against movement.

e With reference to figures 13, 14, 15, there is

shown a fourth embodiment of the invention in which
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greatly facilitates adjustnment of engagenment as between for.mation.49..and
any one of apertures 33 and nakes that - 20 - adjustnent independent of
any adjustnent of parallel |inkage bars 20 and 25. It will be understood
that the third |inkage bar 80 nay extend diagonally frompivot pin 21 to

pivot pin 27 and need not have a separ dtse pi votal nounting pin 81. In that
case slot 26 w |

parts having a function corresponding to parts of
figures 11, 12 are indiéated by corresponding numerals.
The embodiment of.figures 13 to 15 has a curvilinear
slot 70 adapted to cooperate with pin 27 to permit tilt
of bracket 15 about pivot 22. The embodiment of Fiéure
13 also differs from that of figure 11, 12 in that
spring steel plate 30. in its relaxed state extends to
both sides of fulcrum line A-A, in a plane parallel the
reference plane. 8Spring plate 30 has a portion 30A
extending to free edge 72. Portion 30A has a plurality
of éléhgate éldts 33 arranged on lines extending
radially from pivot pin 27. Spring plate 30 also has a
portion 30B extending to free edge 73 on the opposite
side of line A-A from edge 52.

Spring plate 30B is provided with slots 74.

A spring arm 75 is mounted to spring plate 30A
adjacent edge 72 by meéns of rivets 76 extending through
apertures 77. Spring arm 75 extends to a free end 78
adjacent edge 73 of plate 30B.

Cranked lever 40 is mounted to spring arm 75 by
means of rivets 41 and 42 spaced astride fulcrum line
A-A.

As shown in Figure 15A, when spring plate 30A and
spring arm 75 are relaxed, pin 49 extending laterally
from bar 25 engages a slot 33 of spring plate 30A. A
detente or pin 79 adjacent free end 78 of spring arm 75

extends laterally to engage a slot 74, of spring plate
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desi'rably be curved. The |inkage bar 80 may be adapted for slotted
engagenent with pin 27 instead of with pin 81. In other enbodinents a
suitably shaped third |inkage bar nay extend diagonally frompin 26 or pin
81 to pin 22. In the enbodi nent of Figsé -16 and 17, when upper surfaces of
keyboard support bracket 15 and nouniing bracket 11 are agigned in a

hor i zont aR OB &F&eH@tem s UppEie P IWPII ML bt 267985 5| ope
upwardly frqom bracket 11 towards bracket whi third Iinkage bar 80 is
subst ant i PAFN &8 43 'ﬁﬁ%e%??%%e%ﬁ’tn%r%%%% g‘f‘bv hei ght adj ustment with

a relatively Sm%lshown in Figure 15B when lever 40 is moved from
neutral position N in the direction indicated by arrow
D, spring arm 75 resiliently deforms; detent 79
associated with spring arm 75 is laterally withdrawn
from slot 74 of spring plate 30B and support bracket 15
is thus free to tilt by pivotal movement about pivot 22.

However, infringement of pin 49 with spring plate-
30A maintains support bracket 15 at a predetermined
altitude. - : -

With reference to Figure 15C, if lever 40 is moved
from neutral position N in the direction indicated by
arrow C, then detente 79 remzins engaged with an
aperture 74 of spring plate 30B.

Spring plate 30B is deformed so as to disengage pin
49 from aperture 33 of spring plate 30A. In that
configuration altitude adjustment may be made by moving
lever 40 upwardly or downwardly. However, engagement of
pin 79 with an aperture 74 of spring plate 30B maintains
support bracket 15 at a predetermined angle of tilt.

The embodiment of figqures 13 to 15 thus allows
single handed raising or lowering of the keyboarxd at a
predetermined angle of tilt following a small movement
of lever 40 in direction C. The embodiment also allows
a single handed tilting of the keyboard at a

predetermined altitude following a slight movement of
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forward or rearward displacenent and facilitates | ocation of the control
handl e ;240 i n-a subst anti-al I'y-tevel di-spositron—Spacer -washer s ~84-ray--HBe -
used ag required. Wth reference to Figure 18, there is shown a sixth

enbodi nent which differs fromthat of figures 16 and 17 in that plate 30 is
nounted for pivotal rotation about pivatz pin 22. Third |inkage bar 80
extends diagonally frompivot pin 21 (not shown in Figure 18) to a pivot

pin 85. |jdevee poesendiewcsdiome®. bathed evemdts Jestitld@nddd acts as a drag
Iink/to rotate plate 30 about pivot

s ortmane

biased towards neutral position N in which the keyboard

is locked against movement in either altitude or

attitude. The construction of the adjustment mechanism
/ is robust, the spring plate being of about 1l.2mm to'
/ 2.0mm in thickness. For preference, bracket 15 is
provided with a slot 80 and lever 40 has a pin 81
adjustable eccentrically about a pin axis to maintain
the lever handle in a constant relationship to bracket
15 and to facilitate positive actjon of the lever when_
adjusting tilt or height while allowing lateral movement
of the lever arm.

Preferably spring plate 30 is of gredter resiliency
than spring arm 75. If preferred, spring plates 30A and
30B may be separate plates rather than parts of one
plate as illustrated. The parts may be connected one to
another by means different from those described.

Desirably, spring arm 75 is provided with an angle
of bend in its relaxed state whereby formation 79 1is
urged towards interengagement.

The terms "vertical” and "horizontal"” are not used
in an absolute §ense in this specification and merely
indicate a direction close to the upright or a direction
close to the horizontal direction respectively.

As will be apparent to those skilled in the art
from the teaching hereof, the apparatus herein described

is simple and relatively inexpensive to manufacture,
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- 21 - 22, as bracket 15 is raised or |owered. Lower bar 25 is pivotally
connected at pin 27 to bracket 15 but pin 27 does not extend to connect _
with plate 30 or bar 80. Pivot pin 85 at one end of |inkage bar 80 (and/or
pivot pin 21 at the opposite end of |inkage bar 80) may be nounted by
eccentric neans permtting adjustnentl18f-the pivotal axis. Desirably,
formations 49 may be | ugs

)

/

provices positive engagement or disengagement on
locking, is convenient fa; use by an operator in a
seated or "user"” position and is unobtrusive in
appearance.

The apparatus of figures 13 to 15 may also be used
for adjustment, for example, of a hospital bed tray by a
person in a prone position using one hand.

With reference to Figs. 16 and 17 there is shown a °
fifth embodiment of the invention. Parts of the
embodiment of Figs. 16 and 17 which correspond in .
functiéﬁ to pérts of the embodiment of Figs. 1 to 8 are
identified by corresponding numerals.

The embodiment of Figs. 16 and 17 differs from that
of Figs. 1 to 8 in that there is added a third linkage
bar 80 which is pivotally connected to mounting bracket
11 by means of pivot pin 81 and is pivotally connected
to keyboard support bracket 15 by pivot pin 27. Third
linkage bar 80 is not parallel to the first and second

linkage bars but extends diagonally at an angle’

thereto. Pivot pin 81 is received in an elongate slot

83 defined in third linkage bar 80. Pin 81 and slot 83

co-operate to accommodate movement in third linkage bar

.80 relative to mounting bracket 11 as support bracket 15

is raised and lowered. Pin 81 is mounted eccentrically
with respect to the pin axis to enable easy adjustment,
thereby avoiding the need for close manufacturing
tolerances. In this fifth embodiment the
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press fornmed outwardly fromthe material of bracket 15 selectively to
engage slots 74 of plate 30 A handle " (fnot illustrated in Figure 18)
extending in a -forward direction is provided to resiliently deformplate
30 as previously described whereby shgts 74 of plate 30 nay be engaged with
or disengaged fromlugs 49. |If preferifed a handl e may be connected at or .

adj acent ;e ARSURRAHIR] fcha®fiohl Ak JMidAdiexpbeadiiBeshy a |ateral
difrection to achieve the sane result. Features of one enbodi nent may be
conbi ned qwsidt i@ Witodiimetits @fafiela sealadiceanivilter aiihkdewcbalzed to
25, is now mounted to third linkage bar 80. The
embodiment of figures 16 and 17 has a number of
important practical advantages in comparison with that
of figures 1 to 8 and is greatly preferred.
Specifically, keyboard support mechanisms need to
be of extremely accurate construction to maintain
correct alignment of the keyboard support bracket 15
with a desk 13 or other mounting surface. If any of
pivot hdie centres 21, 22, 26, 27 in either of linkage -
bars 20, 25 or brackets 11, 15 aré inaccurately drilled,
the errors may be compounded and result in the upper
surface of brackets 11, 15 being misaligned. Moreover
even the slightest error in the pivot pin locations of
the first and second linkage bars interferes with
correct pantag;aphic movement of the mechanism or
results in excessive wear, the mechanisms'either binding
or soon becoming sloppy. When interengageable formation
49 is associated with one of the parallel linkage bars
20, 21 the requirements of close machine tolerances not
only of -the pantagraphic system but additionally of
formation 49, plate 30 and apertures 33 become very
substantial. The fifth embodiment, by associating
interengageable formation 49 with a third linkage bar 80

gf%atly facilitates adjustment of engagement as between

formation 49 and any one of apertures 33 and makes that
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provide for tilt adjustnent, and/or to provide selectively for tilt or
altitude adjustnent. The invention extends to include nmechani cal
equi val ents of the principle herein disclosed and features of one

enbodi nent
i nventi on.

------

may be conbined with those of_ another within the scope of the
-22- CLAIMS: - - 20 -

adjustment independeﬁt of any adjustment of parallel
linkage bars 20 and 25. It will be understood that the
third linkage bar 80 méy exéend diagonally from pivot
pin 21 to pivot pin 27 and need not have a separate
pivotal mounting pin 81. 1In that case slot 26 will .
desirably be curved. The linkage bar 80 may be adapted
for slotted engagement with pin 27 instead of with pin
8l. In other embodiments a suitably shaped third
linkage bar may extend diagonally from pin 26 or pin 81
to pin 22. In the embodiment of Figs. 16 and 17, when
uppef'surféces of keyboard suppott bracket 15 and )
mounting bracket 11 are aligned in a horizontal plane,
lower and upper. parallel linkage bars 20, 25 slope
upwardly from bracket 11 towards bracket 15 while third
linkage bar 80 is substantially level. This arrangement
provides for height adjustment with.a relatively small
forward or rearward displacement and facilitates
location of the control handle 40 in a substantially
level disposition. Spacer washers 84 may be used as
required.

With reference to Figure 18, there is shown a sixth
embodiment which differs from that of figures 16 and 17
in that plate 30 is mounted for pivotal rotation about
pivot pin 22. Third linkage bar 80 extends diagonally
from pivot pin.21 (not shown in Figure 18) to a pivot
pin 85. In the present embodiment bar 80 is not slotted

and acts as a drag link to rotate plate 30 about pivot
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1. A keyboard support apparatus of the kind having a nounting bracket, a
support nenber, at |east one |inkage bar pivotally connected to the

nount i ng bracket and to the support nen?gr _whereby the support nember and
bar are adapted for nmovenent in a verfti “reference plane between a raised

or 1 ower ed 95144 oBraekati ¥8 1 9 I NGuREREKS! Lk hAGKiasgnBans f or

i mobi |1 zi ng t he apparafus agai nst sai d novement; thé | ocking neans
conpri sing r% wéamnéoaﬁéb@bag at fpimstaof Qb”%trla@ke%ssl.@lﬁlkeqmﬂ tdv t he

support ne second nmeans defining a second formation associated with
the bar; does not extend to connect with plate 30 or bar B80.
Pivot pin 85 at one end of linkage bar 80 (and/or pivot
pin 21 at the opposite end of linkage bar 80) may be-’
mounted by eccentric means permitting adjustment of the
pivotal axis. Desirably, formations 49 may be lugs
press formed outwardli from the material_of bracket 15
selectively to engage slots 74 of plate 30.

A handle (not illustrated in Figure 18)_éxtending
in a forward direction is provided to resiliently_deférm
plate 30 as previoﬁsly described whereby slots 74 6f
plate 30 may be engaged with or disengaged from lugs 49.

I1f preferred a handle may be connected at or
adjacent the unsupported end of plaie 30 and extending
in a lateral direction to achieve the same result.

Features of one embodiment may be combined with
features of any other embodiment herein described to
provide for tilt adjustmént, and/or to provide
_selectively for tilt or altitude adjustment.

The invention extends to include mechanical
equivalents of the principle herein disclosed and
features of one embodiment may be combined with those of

another within the scope of the invention.
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said formations being inter-engageable to prevent novenent of the bar
relative to the support nenber, |ever neans acting to di sengage said
formations by | ateral novenent of the first nmeans relative to the second
neans, and resilient neans biasing said formations into inter-engagement.
2. Appar atus according to Caiml wherein the first neans conprises a
spring @lgtmwsounted to the support nenber and extending in a vertical

pl ane parallel to the reference plane, said spring plate defining a

plurality ofaareybbaedl suppor®Napparatus of the kind having a
mounting Bracket, a support member, at least one linkage
bar pivotally connected to the mounting bracket and to
£he support member whereby the support member and bar
are adapted for movement in a vertical reference plane
between a raised or lowered position relative to the
mounting bracket, andllocking,means for immobilizing the .
apparatus against said movement; the locking means
comprising first means definihg a first formation
associated with the support member; second means
defining a second fdrmation associated with the bar;
said formations being inter-engageable to pr;veht
movement of the bar relative to the support member,
lever means acting to disengage said formations.by
lateral movement of the first means relative to the
second means, and resilient means biasing said
formations into inter-engagement.

2. Apparatus according to Clai@ 1 wherein the first
means comprises a spring plate moﬁnted.to the suppdrt
‘'member and extending in a vertical plane parallel to the
reference plane, séid spring plate defining a plurality
of aperture formations. | |

3. Apparatus according to Claim 2 wherein the
apertures are slot-shaped.

4. wrégparatus according to Claim 2 having a pin

formation of the bar engageable with an aperture of the

[T ———
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3. - Apparatus according to Claim2 wherein the apertures are sl ot-shaped.

4. Apparatus according to Caim2 having a pin formation of the bar

engageabl e with an aperture of the - 2323- spring plate. 5.

Appar at us

according to Caim3 wherein the second formati ons are el ongate

protrusi gigxing plate.

5. Apparatus according to Claim 3 wherein the second

-

formations are elongate protrusions.

6. Apparatus according to Claim 2 wherein a lever

handle is mounted to the spring plate.

7. Apparatus according to Claim 1 wherein the support

member is adapted to tilt about a horizontal pivotal

axis.

8. Apparatus according to Claim 7 wherein the first

means comprise a spring plate mounted to the support

member and having a plurality of apertures disposed in

two or more concentric arcs.

-

9. Apparatus according to Claim 1 wherein the support

member is mounted for adjustment of tilt about a_

horizontal axis, furthef comprising third means defining

a third formation associated with the support member and

a fourth formation associated with the bar, said third

and fourth formations being inter-engageable to prevent

tilt movement of the support member relative to the bar.

10. Apparatus according to Claim 9 wherein the lever

can selectivelyldisengage either the first from the

second formations or the third from the fourth

formations.

1l. Apparatus according to Claim 9 wherein the first

means comprises a first spring plate mounted to the

support member and extending in a vertical plane

béiallel to the reference plane, said first plate

8RO O e s e repiscement ches
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6. Apparatus according to Claim2 wherein a |lever handle is nmounted to
the spring plate. 7. Appar atus according to Claim1l wherein the support
menber is adapted to tilt about a horizontal pivotal axis. 8. Appar at us
according to Caim?7 wherein the fjirgt _nmeans conprise a spring platé
nounted to the support nenber and having a plurality of apertures disposed

o' oS TG SRR 0%, chexy SRS epmiiopa o O ol m 1 hereln
12. Apparatus according to Claim 11 wherein the third
means comprises a second spring plate defining a
plurality of third aperture formations.

13. Apparatus according to Claim 12 wherein a spriné
arm mounted to the first spring plate carries a fourth
formulation selectively inter-engageable with one of the
third aperture formations. °

14. A keyboard support apparatus of the kind having a
mounting bracket, a support member, at least one linkage_
bar pivotally connected to the mounting br;;ket and to
the support member whereby the support member and bar
are adapted for movement in a vertical referénce plane
between a raised or lowered position relative to the
mounting bracket, and for tilting movement about a
horizontal axis and locking means for immobilizing the
apparatus against said movements; the locking means
permitting selective release either of the tilting
movement or of the vertical movement.

15. A keyboard support apparatus of the kind having a
mounting bracket, a support member, at least one linkage
bar pivotally connected to the moupting bracket and to
the support member whereby the support member and bar
are adapted for height adjustment between a raised and
lowered position relative to the mounting bracket, the

support member being pivotally connected to the bar

whereby the support is adapted for tilt adjustment about

iy i e replavemednt shesi
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hori zontal axis, further conprising third neans defining a third formation
associated with the support nenber and-a fourth formati on associated with
the bar, said third and fourth formati ons being inter-engageable to prevent
tilt nmovenent of the support nenber mpglative to the bar. 10. Apparatus
according to Caim9 wherein the | ever can selectively di sengage either the
first franbbezeaeandakosabhha@niotkinhgemehnsdEbroimmbbdifidmimy f or mati ons.
11. Apparatus according to aim9 wherein the first neans conprises a
first spthegapparatosuagedinst shéd height adjustment and tilt
adjustment, the locking means permitting one-handed
selective release of one of the tilt adjustment or of
the height adjustment, while preventing the other of'
said adjustments.
16. Apparatus according to Claim 14 comprising a first
means including a first formation biased towards
inter-engagement with a second formation associated with
the bar to prevent said height adjustment, third means
including a second formation biased towards | )
inter-engagement with a fourth formation associated with
the supédrt member to prevént said tilt adjﬁstment, and
selection means operable single-handedly to disengage
either the first formation from the second formation or
the thirq formation from the fourth formation.
17. Apparatus according to Claim 15 comprising:
a spring plate pivotally connected to the bar at a
first mounting; |
a lever mounted to the spring plate at a second
mounting;
the first formation being associated intermediate
said mountings with the'spring plates and thereby biased
towards engagement with the second formation, the plate

being deformable about the first mounting by operation

of the lever to disengage the first formation from the

e e

second.
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support nmenber and extending in a vertical plane parallel to the reference
pl ane, said first plate - 24 - defining a plurality of first aperture
formations. 12. Apparatus according to Caim1ll wherein the third neans
conprises a second spring plate defirur%ﬁz; plurality of third aperture.
formati ons. 13. Apparatus according to aim 12 wherein a spring

18. Apparatus according to Claim 17 wherein the spring
Plate has a portion forming an extension of the bar and
having a third formation which is infer—engageable with
a formation of the lever, the third formation being
disengageable from the fourth by operation of the lever
to deform the plate adjacent the second mounting.

19. Keyboard support apparatus according to any one of
the preceding claims wherein the linkage bar is one of a
pair of parallel linkage bars.

20. Keyboard support apparatus according to Claim 19
wherein the second formation is associated with a thi£a
linkage bar which exfends'at an angle to parallel first
and second linkage barsf )
21. Apparatus according to any one of Claims 1 to 20
comprising at least three linkage bars, two of the bars
being parallel and the third linkage bar being pivotally
connected to the mounting bracket by means of a
co-operating slot and pin.. |

22. Apparatus according to Claim 21 wherein the pin
co-operating with the:slot is mounted for eccentric
adjus;ment. |

23. Apparatus according to Claims 20 to 22 wherein the
third linkage bar is substantially horizontal when the
upper surfaces of the mounting bracket and support
member are horizontal.

24.. Apparatus substantially as herein described with

reference to Figures 1 to 5.
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armnmounted to the first spring plate carries a fourth fornulation
sel ectively inter-engageable with one of the third aperture formations. 14.
A keyboard support apparatus of the kind having a nounting bracket, a
support nenber, at |east one |inkage bag7p+votally connected to the
nmount i ng bg ckegﬁpnd to the support nenber whereby the support nenber and
bar are ad Sfed SR rfnsesubs pant el ly cas hefeirndesplranegbaliwgen a rai sed
or | owered gg;&tion rel ative to the nounting bracket, and for tilting
movenent about & 6y itPorftkuEss <6 ab@ 8 eocking means for inmobilizing the

26. Apparatus substantially as herein described with
reference to Figures 13 to 15.

27. Apparatus substantially as herein described witi

reference to Figs. 16 and 17.

o
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apparatus agai nst said novenents; the | ocking neans permtting sel ective
rel ease either of the tilting novenent or of the vertical novenent. 15. A
keyboard support apparatus of the kind having a nounting bracket, a support
menber, at |east one |linkage bar pivotally connected t0-the.nounting
bracket and to the support nenber mhb/bby t he support, nenber and bar are
adapted for height adjustnent between a raised angﬂs f eplaageh
relative to the nounting bracket, the support nenbel [ l 1y
connected to the bar whereby the support is adapte st ment
about

|

/23/2-4
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- 25 - a horizontal axis, and | ocking neans for inmmobilizing the apparatus
agai nst said height adjustrment and tilt adj@éident, the |ocking means
permtting one-handed sel ective rel ease of one of the tilt adjustnent or of
t he hei ght adjustnent, while preventing the other of said adjustnments. 16.
Apparatus according to Claim14 conprising a first
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nmeans including a first formation biaseg,ipwards inter-engagenent with a
second formation associated with the bar to prevent said hei ght adjustnent,
third neans including a second fornmati on biased towards inter-engagenent
with a fourth formation associated with the support nmenber to prevent said
tilt adjustnent, and sel ection neans operable single-handedly to di sengage
either the first formation fromthe second formation or the third formation
fromthe fourth formation. 17. Apparatus according to C aim 15 conpri sing:
a spring plate pi votally‘\ocl’?pnected ‘to the bar at a

1
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first mounting; a lever nounted to theygpging plate at a second mounting;
the first formati on being associated internediate said nountings with the
spring plates and thereby biased towards engagenent with the second
formation, the plate being deformable about the first nounting by operation
of the lever to disengage the first formation fromthe second.
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- 26 - 18. Apparatus according to Caim 17 @#@dein the spring plate has a
portion form ng an extension of the bar and having a third formati on which
is inter-engageable with a formation of the lever, the third formation

bei ng di sengageable fromthe fourth by operation of the |lever to deformthe
pl at e adj acent the seco mognt f\hg. 19. Keyboard support apparatus
according to any ong of %h%bwe di@ clains wherein the |inkage bar is one

of a pair of parall | i
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20. 'Keyboard support apparatus according to Caim 19 wherein the second
formation is associated with a third |inkgggibar which extends at an angle
to parallel first and second |inkage bars. 21. Apparatus according to any
one of Clainms 1 to 20 conprising at |east three |linkage bars, tw of the
bars being parallel and the third |inkage bar being pivotally connected to
the nmounting bracket by neans of a co-operating slot and pin. 22. Apparatus
according to Claim21 wherein the pin co-operating with the slot is nounted

for eccentric QA : ;R Qy
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adj ust m;ﬁt. 23. Apparatus according to Clains 20 to 22 wherein the third
| i nkage“bar is substantially horizontal whgmithe upper surfaces of the
nount i ng bracket and support nenber are horizontal. 24. Apparatus
substantially as herein described with reference to Figures 1 to 5. . - 27
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25. '‘Apparatus substantially as herein described with reference to Figures 6
to 8. 26. Apparatus substantially as hergi? described with reference to
Figures 13 to 15. 27. Apparatus substantlé :f'y as herein described with
reference to Figs. 16 and 17.
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SELECTIVELY CONTROLLED kEYBOARD SUPPORT
ABSTRACT

A keyboard subport apparatus has a mounting bracket
(115, a keyboard support bracket (15) pivotally
connected via parallel bars (20, 25) permitting change
in altitude of bracket (15). The mechanism may be
locked against change in altitude by means of a
formation 58 associated with a bar (20) which is
interengageable with a formation (54) associated with
bracket (15) by means of a laterally operable lever 40
resiliently biased by a spring plate 52 towards
engagement. In a preferred embodiment (figures 13 to .
15) support brac#et (15) may be tilted about a pivot
(22) and the mechanism permits one handed éelective

operation of altitude adjustment or tilt adjustment.

Figure 2
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SELECTIVELY CONTROLLED KEYBOARD SUPPORT
ABSTRACT

A keyboard support apparatus has a mounting bracket

(11), a keyboard support bracket (15) pivotally
connected via parallel bars (20, 25) permitting change
in altitude of bracket (15). The mechanism may be .
locked against change in altitude by means of a
formation 58 associated with a bar (20) which is
interengageable with a formation (54) associated with
bracket (15) by means of a laterally operable lever 40
resiliently biased by a spring plate 52 towards
engagement. In a preferred embodiment (figures 13 to
15) support bracket (15) may be tilted about a pivot
(22) and the mechanism permits one handed ielective

operation of altitude adjustment or tilt adjustment.
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