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metal-to-metal contact and provide frictional pressure portion of cam surface 114 engages the raised portion of 
between the components. The present invention is not cam surface 110 on block 102. This causes rod 80 to 
meant to be limited to the use of fibrous friction wash- move in the direction of arrow 222 and lever 112 to 
ers, however. Other types of friction washers, such as move in the direction of arrow 224 since neither is af-
leather, metal, or even no friction washers at all are S fixed to tray support 26. This movement relieves pres-
contemplated under the present invention. sure of support arms 32, 33, 34, 36, 37, 38 against friction 

Spring arms 124 and 118 resiliently bias support arms washers 122, 128, 132, 136, 180, 186, 190, 194, thus 
32, 34 away from each other to cause cam surfaces 110 allowing the support arms as well as tray support 26 to 
and 114 to engage one another. freely pivot. 

Spring 50 is secured on one end by lever 112 and on 10 Once lever 112 is released and allowed to return back 
the opposing end to clip 152 affixed on tray support 26. to the normal biased position, shown in FIG. 5(b), the 
Spring 50 biases lever 112 in an upright position so cam raised portion of cam surface 114 engages the lowered 
surfaces 110, 114 engage one another. portion of cam surface 110 and vice versa. This causes 

Support arm 33 is affixed to arms 130 and 138 through rod 80 to move in the direction of 222' and lever 112 to 
holes 142, 144, respectively, by pins 146, 148. The IS move in the direction 224'. This movement causes the 
mounting of support arm 33 to arms 130, 138, support pressure to be reapplied on the friction washers against 
arm 34 and support arm 32 to rod 80 and the opposing the support arms and the tray support. This locks the 
ends of arms 32, 33, 34 to mounting bracket 40 forms a tray support in the adjusted position. 
four bar linkage to allow tray support 26 to pivot down- Tray support 26 is shown in FIG. 6(a) in the locked 
ward and upward relative to desk 10 and to the key- 20 position. In the preferred embodiment, tray support 26 
board operator and also allow tray support 26 to be as mounted on bracket 40 is pulled out relative to work.-
adjusted in a vertical plane. station 10 along the direction of arrow 226. The tray 

On the opposing end of tray support 26, shown in support is locked into the desired horizontal position by 
FIG. 4, cylindrical bushing 160 is inserted over end well known detents. 
portion 90 of rod 80. End portion 92 is inserted through 2S The full range of movement of tray support 26 is 
hole 164 of support bracket 162 and through a hole in shown in FIG. 6(b). With lever 112 pulled inward in the 
support arm 37 to affix support arm 37 to tray support direction of arrow 230, tray support 26 can be pivoted 
26 while allowing relative pivoting therewith. Spring about rod 80 in the direction of arrow 232 as well as 
arm 170 is slidably inserted onto rod 80 with flanges 172 raised or lowered by the support arms about mounting 
engaging support arm 37 to resiliently bias support arm 30 brackets 40, 42 about arrow 234. Thus, the keyboard 
37 inward. Rod 80 is further secured to tray support 26 can be infinitely adjusted, not only in the vertical plane 
by insertion through hole 176 formed in side edge por- according to the height of the keyboard operator, but 
tion 174. Friction washer 180 is mounted on rod 80 angularly at any desired height. This adjustment can be 
adjacent side edge portion 174. Spring arm 182 is accomplished by one operation of lever 112. These 
mounted on rod 80 on the opposing side of friction 35 features are important since the present invention al-
washer 174. Flanges 182 on spring arm 184 engage lows the keyboard to adjusted infinitely angularly and 
support arm 36 similar to the engagement of flanges 172 vertically within a range of motions rather than merely 
on support arm 37. having a few preselected positions. 

Friction washer 186 is mounted on rod 80 adjacent The present invention is not meant to be limited by 
spring arm 182 and adjacent arm 188 which is also rotat- 40 the above description of a preferred embodiment set 
ably mounted on rod 80. On the opposing side of arm forth for explanatory purposes but encompasses other 
188 is mounted friction washer 190 which abuts against embodiments and modifications within the scope of the 
support arm 36. Rod 80 extends through hole 192 on inventive concept. 
support arm 36 allowing rotation relative thereto. Frie- We claim: 
tion washer 194 is mounted on rod 80 between support 45 1. An adjustable keyboard holder for a computer 
arm 36 and arm 196. Nut 198 threadingly engages workstation, said adjustable keyboard holder com-
threaded portion 92 on rod 80 to apply pressure be- prises: 
tween the components mounted on rod 80 between a keyboard tray support; 
block 102 and nut 198. The friction washers eliminate means for mounting said keyboard support to a com-
metal-to-metal contact and provide frictional pressure SO puter workstation; 
between the components. Spring arms 170 and 182 resil- means for independently and infinitely adjusting the 
iently bias support arms 36, 37 away from each other to angular position of said keyboard tray support 
cause cam surfaces 110 and 114 to engage one another. relative to the computer workstation; 

Support arm 38 is affixed to arms 188 and 196 through means for independently and infinitely adjusting the 
holes 204, 200, respectively, by pins 206, 208. The 55 vertical position of said keyboard tray support 
mounting of support arm 38 to arms 188, 196, support relative to the computer workstation; and 
arm 36 and support arm 37 to rod 80 and the opposing a single actuator for releasing said angular adjusting 
ends of arms 36, 37, 38 to mounting bracket 42 forms a means and said vertical adjusting means for adjust-
four bar linkage on this end of tray support to allow tray ment and for locking said angular _adjusting means 
support 26 to pivot downward and upward relative to 60 and said vertical adjusting means in a selected an-
desk 10 and to the keyboard operator. gular and vertical position. 

Rod 220 extends between support arms 34, 37 to form 2. The adjustable keyboard holder of claim 1 wherein 
an additional support for tray support 26 and to ensure said single actuator is mounted adjacent said keyboard 
that the four bar linkages on each side of tray support 26 tray support. 
move in unison. 6S 3. The adjustable keyboard holder of claim 1 wherein 

As shown in FIG. 5(a), which corresponds to lever said angular adjustment means include: 
112 being moved towards support tray 26 against the an elongated member extending beneath said key-
bias of spring 150, lever 112 is rotated so that the raised board tray support; 
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means for pivotally mounting said keyboard tray 
support on said elongated member; 

means for frictionally clamping said keyboard tray 
support relative to said elongated member to pre­
vent pivoting movement of said keyboard tray S 
support on said elongated member; and 

means on said single actuator for disengaging said 
frictional clamping means to allow adjustment of 
the angular position of said keyboard tray support 
and for engaging said frictional clamping means to 10 
lock said keyboard tray support in a selected angu-
lar position. 

8 
tray support and clamps said pivotal linkage mem­
bers to lock said keyboard tray support in a se­
lected vertical position. 

8. The adjustable keyboard holder of claim 1 wherein 
said means for mounting said keyboard tray support to 
said computer workstation includes: 

means for allowing horizontal, vertical and angular 
adjustment of said keyboard tray support without 
interfering with an underdesk visual display of said 
computer workstation. 

4. The adjustable keyboard holder of claim 3 wherein 
said means for frictionally clamping said keyboard tray 
support includes: 

friction washers mounted between said means for 
pivotally mounting said keyboard tray support on 
said elongated member; 

9. An adjustable keyboard holder assembly for 
mounting onto a computer workstation having a sup­
port assembly for supporting an underdesk visual dis­
play terminal beneath the working surface of the com-

IS puter workstation, said adjustable keyboard holder as­
sembly comprising: 

spring members for resiliently biasing said friction 
washers against said pivotally mounting means; 20 
and 

said means on said single actuator operatively en­
gages said spring members to remove said resilient 
biasing on said friction washers to allow angular 
adjustment of said keyboard tray support and dis- 25 
engages said spring members to replace said resil­
ient biasing against said friction washers to lock 
said keyboard tray support in a selected angular 
position. 

5. The adjustable keyboard holder of claim 4 wherein 30 
said single actuator includes: 

a lever rotatably mounted on said elongated member; 
a first cam surface formed on said lever; 
a second cam surface formed on a portion of said 

elongated member adjacent said second cam sur- 35 
face wherein said first cam surface engages said 
second cam surface as said lever is rotated relative 
to said elongated member to move said elongated 
member along its longitudinal axis to remove the 
resilient bias of said spring members against said 40 
friction washers. 

6. The adjustable keyboard holder of claim 4 wherein 
said means for independently and infinitely adjusting 
the vertical position of said keyboard tray support rela-
tive to the workstation includes; 45 

pivotal linkage members between said keyboard tray 
support and said computer workstation; 

said pivotal linkage members pivotally mounted on 
said elongated member; 

means for frictionally clamping said pivotal linkage SO 
members relative to said elongated member to pre­
vent vertical movement of said keyboard tray sup­
port; and 

said single actuator releases said frictional clamping 
means on said pivotal linkage members to allow SS 
vertical adjustment of said keyboard tray support 
and reengages said frictional clamping means to 
clamp said pivotal linkage members to lock said 
keyboard tray support in a selected vertical posi-
tion. 60 

7. The adjustable keyboard holder of claim 1 wherein 
said means for independently and infinitely adjusting 
the vertical position of said keyboard tray support rela­
tive to the workstation includes; 

pivotal linkage members between said keyboard tray 65 
support and said workstation; and 

said single actuator releases said pivotal linkage mem­
bers to allow vertical adjustment of said keyboard 

a keyboard tray support; 
means for providing vertical adjustment of said key­

board tray support without interfering with the 
underdesk visual display terminal; 

means for providing horizontal movement of said 
keyboard tray support from an operating position 
extending beyond the edge of the computer work­
station to a storage position substantially beneath 
the working surface of the computer workstation 
without interfering with the underdesk visual dis­
play terminal; and 

means for mounting said adjustable keyboard tray 
support assembly to the computer workstation. 

10. The adjustable keyboard holder assembly of claim 
9 wherein said vertical adjusting means include: 

an elongated member extending beneath said key­
board tray support so not to interfere with the 
under desk visual display terminal; and 

pivoting linkage members extending along the sides 
of said keyboard tray support and pivotally secured 
to said elongated member to allow vertical adjust­
ment of said keyboard tray support relative to said 
workstation. 

11. The adjustable keyboard holder assembly of claim 
10 wherein said elongated member extends beneath a 
front portion of said keyboard tray support so not to 
interfere with the underdesk visual display terminal. 

12. The adjustable keyboard holder assembly of claim 
10 wherein said horizontal adjusting means include: 

roller tracks extending beneath the upper surface of 
the computer workstation and along the sides of 
the underdesk visual display terminal; and 

rollers mounted on said pivoting linkage members to 
allow horizontal adjustment of said keyboard tray 
support. 

13. The adjustable keyboard holder assembly of claim 
10 wherein said vertical adjustment means include: 

means for frictionally clamping said keyboard tray 
support relative to said elongated member to pre­
vent pivoting movement of said keyboard tray 
support on said elongated member; and 

a single actuator for disengaging said frictional 
clamping means to allow adjustment of the vertical 
position of said keyboard tray support and for en­
gaging said frictional clamping means to lock said 
keyboard tray support in a selected vertical posi­
tion. 

14. The adjustable keyboard holder assembly of claim 
13 wherein said means for frictionally clamping said 
keyboard tray support includes: 



Exhibit 1017-12

9 
5,294,087 

10 
friction washers mounted between said means for means for providing angular adjustment of said key-

pivotally mounting said keyboard tray support on board tray support without interfering with the 
said elongated member; underdesk visual display terminal; 

spring members for resiliently biasing said friction means for providing horizontal movement of said 
washers against said pivotally mounting means to 5 keyboard tray support from an operating position 
clamp said keyboard tray support in place; and extending beyond the edge of the computer work-

a single actuator operatively engages said spring station to a storage position substantially beneath 
members to remove said resilient biasing on said the working surface of the computer workstation 
friction washers to allow vertical adjustment of without interfering with the underdesk visual dis-
said keyboard tray support and disengages said 10 play terminal; and 
spring members to replace said resilient biasing means for mounting said adjustable keyboard tray 
against said friction washers to lock said keyboard support assembly to the computer workstation. 
tray support in a selected vertical position. 23. The adjustable keyboard holder assembly of claim 

15. The adjustable keyboard holder assembly of claim 22 wherein said angular adjusting means include: 
14 wherein said single actuator includes: 15 an elongated member extending beneath said key-

a lever rotatably mounted on said elongated member; board tray support so not to interfere with the 
a first cam surface formed on said lever; underdesk visual display terminal; and 
a second cam surface formed on a portion of said pivoting linkage members extending along the sides 

elongated member adjacent said first cam surface of said keyboard tray support and pivotally secured 
wherein said first cam surface engages said second 20 to said elongated member to allow angular adjust-
cam surface as said lever is rotated relative to said ment of said keyboard tray support relative to said 
elongated member to move said elongated member workstation. 
along its longitudinal axis to remove the resilient 24. The adjustable keyboard holder assembly of claim 
bias of said spring members against said friction 23 wherein said elongated member extends beneath a 
washers. 25 front portion of said keyboard tray support so not to 

16. The adjustable keyboard holder assembly of claim interfere with the underdesk visual display terminal. 
9 wherein said pivoting linkage members are pivotal 25. The adjustable keyboard holder assembly of claim 
about horizontal axis adjacent a front portion of said 22 wherein said pivoting linkage members are pivotal 
keyboard tray support so not to interfere with the un- about horizontal axes adjacent a front portion of said 
derdesk visual display terminal and about horizontal 30 keyboard tray support and about horizontal axes adja-
axes adjacent the rear of said keyboard tray support. cent the rear of said keyboard tray support. 

17. The adjustable keyboard holder assembly of claim 26. The adjustable keyboard holder assembly of claim 
9 wherein said adjustable keyboard holder assembly 23 wherein said horizontal adjusting means include: 
includes: roller tracks extending beneath the upper surface of 

a single actuator for releasing said vertical adjusting 35 said computer workstation and along the sides of 
means for adjustment and for locking said vertical the underdesk visual display terminal; and 
adjusting means in a selected vertical position. rollers mounted on said pivoting linkage members to 

18. The adjustable keyboard holder assembly of claim allow horizontal adjustment of said keyboard tray 
9 wherein said adjustable keyboard holder assembly support. 
further includes: 40 27. The adjustable keyboard holder assembly of claim 

means for providing angular adjustment of said key- 23 wherein said angular adjustment means include: 
board support tray without interfering with the means for frictionally clamping said keyboard tray 
underdesk visual display terminal. support relative to said elongated member to pre-

19. The adjustable keyboard holder assembly of claim vent pivoting movement of said keyboard tray 
18 wherein said means for angularly adjusting said key- 45 support on said elongated member; and 
board tray support includes: a single actuator for disengaging said frictional 

an elongated member extending beneath said key- clamping means to allow adjustment of the angular 
board tray support; and position of said keyboard tray support and for en-

pivoting linkage members extending along the sides gaging said frictional clamping means to lock said 
of said keyboard tray support and pivotally secured so keyboard tray support in a selected angular posi-
to said elongated member to allow angular adjust- tion. 
ment of said keyboard tray support relative to said 28. The adjustable keyboard holder assembly of claim 
workstation. 27 wherein said means for frictionally clamping said 

20. The adjustable keyboard holder assembly of claim keyboard tray support includes: 
19 wherein said elongated member extends beneath a 55 friction washers mounted between said means for 
front portion of said keyboard tray support. pivotally mounting said keyboard tray support on 

21. The adjustable keyboard holder assembly of claim said elongated member; 
20 wherein said pivoting linkage members are pivotal spring members for resiliently biasing said friction 
about horizontal axes adjacent a front portion of said washers against said pivotally mounting means to 
keyboard tray support and about horizontal axes adja- 60 clamp said keyboard tray support in place; and 
cent the rear of said keyboard tray support. said means on said single actuator operatively en-

22. An adjustable keyboard holder assembly for gages said spring members to remove said resilient 
mounting onto a computer workstation having a sup- biasing on said friction washers to allow angular 
port assembly for supporting an underdesk visual dis- adjustment of said keyboard tray support and dis-
play terminal beneath the working surface of the com- 65 engages said spring members to replace said rcsil-
puter workstation, said adjustable keyboard holder as- ient biasing against said friction washers to lock 
scmbly comprising: said keyboard tray support in a selected angular 

a keyboard tray support; position. 
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29. The adjustable keyboard holder assembly of claim to said elongated member to allow vertical and 
28 wherein said single actuator includes: angular adjustment of said keyboard tray support 

a lever rotatably mounted on said elongated member; relative to said workstation. 
a first cam surface formed on said lever; 37. The adjustable keyboard holder assembly of claim 
a second cam surface formed on a portion of said 5 36 wherein said elongated member extends beneath a 

elongated member adjacent said first cam surface front portion of said keyboard tray support so not to 
wherein said first cam surface engages said second interfere with the underdesk visual display terminal. 
cam surface as said lever is rotated relative to said 38. The adjustable keyboard holder assembly of claim 
eiongated member to move said elongated member 36 wherein said pivoting linkage members are pivotal 
along its longitudinal axis to remove the resilient 

10 
about horizontal axes adjacent a front portion of said 

bias of said spring members against said friction keyboard tray support and about horizontal axes adja-
washers. cent the rear of said keyboard tray support so not to 

30. The adjustable keyboard holder assembly of claim interfere with the underdesk visual display terminal. 
22 wherein said adjustable keyboard holder assembly 39. The adjustable keyboard holder assembly of claim 
includes: 36 wherein said horizontal adjusting means include: 

a single actuator for releasing said angular adjusting 15 roller tracks extending beneath the upper surface of 
means for adjustment and for locking said angular said computer workstation and along the sides of 
adjusting means in a selected angular position. the underdesk visual display terminal; and 

31. The adjustable keyboard holder assembly of claim rollers mounted on said pivoting linkage members to 
22 wherein said adjustable keyboard holder assembly allow horizontal adjustment of said keyboard tray 
further includes: 20 support. 

means for providing vertical adjustment of said key- 40. The adjustable keyboard holder assembly of claim 
board tray support without interfering with the 36 wherein said vertical and angular adjustment means 
underdesk visual display terminal. include: 

32. The adjustable keyboard holder assembly of claim means for frictionally clamping said keyboard tray 
31 wherein said means for vertically adjusting said key- support relative to said elongated member to pre-
board tray support includes: 25 

an elongated member extending beneath said key- vent pivoting movement of said keyboard tray 
support on said elongated member; and 

board tray support so not to interfere with the a single actuator for disengaging said frictional 
underdesk visual display terminal; and clamping means to allow adjustment of the vertical 

pivoting linkage members extending along the sides and angular position of said keyboard tray support 
of said keyboard tray support and pivotally secured 30 and for engagm· g said frictional clamping means to 
to said elongated member to allow vertical adjust-
ment of said keyboard tray support relative to said lock said keyboard tray support in a selected verti-
workstation. cal and angular position. 

33. The adjustable keyboard holder assembly of claim 41. The adjustable keyboard holder assembly of claim 
32 wherein said elongated member extends beneath a 35 40 wherein said means for frictionally clamping said 
front portion of said keyboard tray support so not to keyboard tray support includes: 
interfere with the underdesk visual display terminal. friction washers mounted between said means for 

34. The adjustable keyboard holder assembly of claim pivotally mounting said keyboard tray support on 
32 wherein said pivoting linkage members are pivotal said elongated member; 
about horizontal axes adjacent a front portion of said 

40 
spring members for resiliently biasing said friction 

keyboard tray support and about horizontal axes adja- washers against said pivotally mounting means to 
cent the rear of said keyboard tray support so not to clamp said keyboard tray support in place; and 
interfere with the visual display terminal. said means on said single actuator operatively en-

35. An adjustable keyboard holder assembly for gages said spring members to remove said resilient 
mounting onto a computer workstation having a sup- biasing on said friction washers to allow vertical 
port assembly for supporting an underdesk visual dis- 45 and angular adjustment of said keyboard tray sup-
play terminal beneath the working surface of the com- port and disengages said spring members to replace 
puter workstation, said adjustable keyboard holder as- said resilient biasing against said friction washers to 
sembly comprising: lock said keyboard tray support in a selected verti-

a keyboard tray support; cal and ~gular position. . 
means for providing angular and vertical adjustment so 42. Th~ adJ~ta?le keyboard h~lder assembly of claun 

of said keyboard tray support without interfering 40 wherem said smgle actuator m?ludes: 
with the underdesk visual display terminal; a lever rotatably mounted on sai~ elongated member; 

means for providing horizontal movement of said a first cam surface formed on said lever; 
keyboard tray support from an operating position a second cam surface formed on a portion of said 
extending beyond the edge of the computer work- 55 elongated member adjacent said first cam surface 
station to a storage position substantially beneath wherein said first cam surface engages said second 
the working surface of the computer workstation cam surface as said lever is rotated relative to said 
without interfering with the underdesk visual dis- elongated member to move said elongated member 
play terminal; and along its longitudinal axis to remove the resilient 

means for mounting said adjustable keyboard tray bias of said spring members against said friction 
support assembly to the computer workstation. 60 washers. 

36. The adjustable keyboard holder assembly of claim 43. The adjustable keyboard holder assembly of claim 
35 wherein said means for vertically and angularly ad- 35 wherein said adjustable keyboard holder assembly 
justing said keyboard tray support include: includes: 

an elongated member extending beneath said key- a single actuator for releasing said vertical and angu-
board tray support so not to interfere with the 65 lar adjusting means for adjustment and for locking 
underdesk visual display terminal; and said vertical and angular adjusting means in a se-

pivoting linkage members extending along the sides lected vertical and angular position. 
of said keyboard tray support and pivotally secured • • • • • 


