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FLAT PANEL DISPLAY SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to systems for supporting 
one or more display panels. More particularly, the support 
system provides a means for supporting multiple displays 
such as ?at screen liquid crystal display devices and enables 
their adjustment so as to maintain the screens in a common 

visual plane. The invention particularly relates to a modular 
hub and spoke system Which provides easy alignment, 
greater range of adjustment, and Which has, therefore, mul 
tiple uses. 

[0003] 2. Background and Prior Art 

[0004] Computerized Workstations can provide very large 
amounts of information provided that there is adequate 
display surface area. Banks of cathode ray tube monitors 
characteriZe a variety of Work stations, including industrial 
control rooms, television broadcast studios and securities 
brokerages. The evolution of ?at screen liquid crystal dis 
plays (LCD) has greatly reduced the siZe of monitors as Well 
as decreased their Weight and heat loading. The improved 
?exibility available for Work station design requires methods 
for mounting multiple ?at screens so that they are equally 
readable from the same vieWing location (i.e. in the same 
focal plane) and adjustable for different users. 

[0005] US. Patent publication 2002/0011544A1 discloses 
a quick-release system for replacing failed display monitors. 
US. Patent publication 2001/0045497A1 discloses an 
adjustable computer Work station using multiple arms to 
raise and loWer and adjust the angle of a display screen and 
a keyboard. US. Pat. No. 5,842,672 discloses a multi 
jointed and pivoted support system for a ?at panel video 
display. US. Pat. No. 5,820,287 discloses an articulated 
conduit joint involving tWo arms and a clutched joint to 
maintain adjusted location. 

[0006] Systems for mounting multiple LCD panels here 
tofore have mounted panels on a separate support, have 
ganged panels on a common support bar or brace or have 
articulated each panel from a different point on a horiZontal 
or vertical support. The result is that there is either limited 
range of movement for adjusting each panel or that each 
panel has a different range of motion. 

BRIEF DESCRIPTIONS OF THE INVENTION 

[0007] It is an object of this invention to provide a system 
for supporting displaying devices, especially ?at screen 
LCD monitors Which provides equivalent ranges of motion 
for each set of screens. It is a further objective of this 
invention to provide a system for supporting ?at screen LCD 
monitors, Which can be aligned to provide substantially 
equivalent focal points or focal planes. It is a further object 
of this invention to provide a modular mounting system 
Which is adaptable to multiple screens using a single mount 
ing system and a single mounting point on a desk or other 
support structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a partial sectional vieW of a hub and a 
single spoke. 
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[0009] FIG. 2 is an assembled duplex mounting system. 

[0010] FIG. 3 is an assembled quad assembly arrange 
ment. 

[0011] FIG. 4 is a stacked quad assembly arrangement. 

[0012] FIG. 5 is a cut-aWay shoWing the brake assembly 
for locking the height setting. 

[0013] FIG. 6 is a section of FIG. 5 along line A-A. 

[0014] FIGS. 7A and 7B are a plan and elevational vieW, 
respectively, of the brake cam of the locking device. 

[0015] FIG. 8 is a side vieW of the jack screW of the 
locking system. 

[0016] FIGS. 9A and 9B are perspective vieWs of the 
brake shoe of the locking device. 

[0017] FIG. 10 is a perspective vieW of the quick change 
mounting system. 

[0018] FIG. 11 is a perspective vieW of the monitor 
mounting bracket. 

[0019] FIGS. 12A and 12B are a perspective vieW of the 
quick change sWivel plate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] The invention is a hub and spoke design for a 
mounting system to display one or more display devices, 
especially ?at screen LCD monitors. More particularly, the 
invention enables the display of multiple monitors in a 
collage format for rapid vieWing of multiple sets of infor 
mation. The invention is characteriZed by being quickly 
adjustable but subsequently easily locked into position. In 
additional, repairs may be made quickly by rapid change-out 
of screens. The invention Will describe in terms of the 
illustrated embodiments shoWn in the draWings. 

[0021] FIG. 1 shoWs a partial sectional vieW of the 
components of this invention. Hub 1, Which for illustrative 
purposes is shoWn as a vertical tube, Which is ?rmly 
mounted at one end (the base, not shoWn) to a desk, table, 
Wall, furniture panel or accessory hanging system, supports 
a socket assembly arm 2. The socket or bore 5 receives a 
pivot post 7 Which carries a sWivel turret 9 With hinging 
means such as hinge pins 11 and 13. A radius arm 15 and a 
control arm 17 are carried on the hinge pins and connect to 
a second hinge bracket 19 With respective hinge pins 21 and 
23 to form a parallelogram. A gas or coil steel spring (not 
shoWn because it is internal to arm 15) connects sWivel turret 
to the arm 15 to stabiliZe the position of bracket 19. Bracket 
19 carries a connector 25 Which is illustrated as a post-type 
connector. Internal to 25 is a brake system shoWn in FIG. 5. 
AsWivel turret 27 attaches to the post and has a ?xed length 
arm 29 extending therefrom. The arm terminates in a sWivel 
or socket 31 to Which a short sWivel arm 33 is rotatably 
attached. The sWivel arm is parallel to said ?xed length arm 
29. The sWivel arm terminates in a mounting bracket 35 
Which is adjustable about hinge pin 37. The screen is 
attached to bracket 35 using a system shoWn in FIGS. 10-12. 

[0022] FIG. 2 shoWs a duplex mounting arrangement 
Wherein socket assembly arm 3 has been replaced With a 
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duplex assembly 41 Which carries tWo sockets and supports 
tWo arms, each articulated assembly being carried at the 
same level on the hub 1. 

[0023] FIG. 3 shoWs a quad socket assembly Wherein a 
section 43 having four sockets is attached to the hub 1, the 
numbers for each element being those described supra. 

[0024] FIG. 4 shoWs an assembly having tWo quad sock 
ets mounted on the same hub structure. Again, the numbers 
for each element are those described supra. 

[0025] Although the invention has been illustrated in 
terms of a tubular hub, square tubing or channel sections are 
equally usable. LikeWise, a horiZontal brace could be used 
for the hub and the sockets turned 900 compared to that 
illustrated in FIGS. 1 through 4. 

[0026] Critical to the operation of the system is the ability 
to locate each screen in a desired position and to hold the 
screen in that position. It is conventional to counterbalance 
?at screen monitors and other devices Which are adjustable 
vertically using parallel arms hinged at their ends and to 
suspend them using coiled or gas springs. The force exerted 
by the spring induces a lifting force on the parallelogram 
arm Which is changed by altering the angle of the spring. It 
therefore folloWs, detachment of the screen from the arm 
Would cause a change in height setting. When multiple 
screens are placed in close proximity, as in trading and 
monitoring stations, and a quick change of screen is 
required, it is desirable the height setting of the screen mount 
remain constant. For this reason We have devised a method 
to lock each screen at the desired height setting. 

[0027] FIG. 5 shoWs the locking mechanism in a cut 
aWay. Radius arm 15 and control arm 17 are the long parallel 
arms of the parallelogram. The bracket 19 and connector 
housing 25 have been partially cut aWay to reveal the 
location of hinge pins 21, 23. A jackscreW 51 is retained by 
an unthreaded spacer sleeve 55. At the top of the jackscreW 
is carried a cam 57 Which is thread locked onto screW 51. 
The lock of the cam presses against a brake shoe 59 forcing 
it into axle housing 60 molded into the end of arm 17. 

[0028] FIG. 6 shoWs the relationship of the components 
along line A-A. 

[0029] FIG. 7A is a plan vieW of cam 57. A circular base 
rests on the sleeve 51. An eccentric lock 63 projects 
upWardly, as shoWn in side elevation FIG. 7B. The lock 
contacts the brake shoe 59. 

[0030] The jackscreW is shoWn in FIG. 8. ScreW 51 has a 
head 53 Which provides a point of engagement. The head 
may include a lever or thumb screW (not shoWn) but the 
preferred method employs a hex key Wrench engaging in a 
hex head. The screW Which ends in an unthreaded end 69, 
carries threads over most of its length. 

[0031] The brake shoe 59 is shoWn in top perspective in 
FIG. 9A and in bottom perspective in FIG. 9B. The brake 
shoe has a top surface 71, a bottom surface 72. On the side 
facing the hinge pin, a curved contact surface 73 is formed 
to engage the housing 60. On the side facing the cam, a cam 
folloWer face engages the cam lobe 63. Locating fork 75 
rests on the top of the cam lobe and surrounds the 
unthreaded end of screW 51 to align the brake With the cam 
and hinge. 
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[0032] In operation, When the screen height has been set, 
the jackscreW is turned to urge the cam into the brake Which 
presses against the housing 60 around hinge pin 21 to release 
the lock mechanism. To release, it is required only to back 
the jackscreW off less than half of a turn. 

[0033] Rapid screen changes are available due to the quick 
change mounting system. The concept is shoWn in FIG. 10. 
Flat screen 81 has threaded receptacles 83 to Which the 
trapeZoidal surface plate 89 attaches With machine screWs or 
equivalent fastening means. 

[0034] As shoWn in FIG. 11, each side of the surface plate 
are channels 85, 87 disposed at an angle to the vertical such 
that the distance betWeen the channels is greater at the base 
of the surface plate than at the top of the channels. At or near 
the top of each channel and disposed inWardly of the channel 
are protuberance 91, 93 from the surface plate. The protu 
berance needs only be a small fraction of the depth of the 
channels. Their function Will be discussed beloW. 

[0035] The sWivel plate 95 is illustrated in FIGS. 12A and 
12B. Obverse face 97 has cantilevered locking tabs 101, 103 
projecting vertically on each side. The plate is trapeZoidally 
shaped to conform to the surface of plate 87 With the tabs 
101, 103 siZed to ?t into channels 85, 87 respectively. The 
tabs are ?exible over about one half of their upper portion. 
Countersunk area 105 alloWs a fastener to be used to secure 
the plate to bracket 35 Without the fastener projecting past 
the surface of the face 97. FIG. 12B shoWs the reverse face 
99. A pedestal area 107 conforms to the shape of counter 
sunk area 105 and alloWs for a space betWeen face 99 and 
bracket 35. 

[0036] Reverting to FIG. 10, it may be seen that the screen 
is loWered so that the sWivel plate 95 slide into bracket 83. 
Tabs 101, 103 ?t into channels 85, 87. When the tabs and 
channel fully conform, the ends of the tabs project slightly 
above the channels. When present, notches 109, 111 resist 
WithdraWing the sWivel plate from the mounting bracket. To 
effect removal, the tabs are draWn together, sliding across 
aforementioned protuberances 91, 93 so as to hold the ends 
of the tabs aWay from contact With the top of the channels. 
The screen can then be lifted off of the mount and a neW 
screen installed in tWo motions. With the tabs held inWardly 
by the protuberances, both hands may be used to hold and 
manipulate the screen. 

INDUSTRIAL APPLICABILITY 

[0037] The structures of this invention are useful in the 
petrochemical industry for monitoring the condition of pro 
cess equipment, in the distribution of products to determine, 
for example, availability status, in the transportation indus 
try for vieWing shipping information, departure schedules 
and service schedules, 

[0038] in the brokerage industry for displaying informa 
tion relating to commodities and securities. The apparatus 
may also be used in the entertainment industry When a large 
picture is formed as a mosaic on a number of adjacent 
display screens. 

[0039] Changes and departures in this invention may be 
made by those skilled in the art Without departing from the 
spirit and scope thereof. Therefore the invention is not 
intended to be limited by the description and ?gures but are 
those as set forth in the folloWing claims. 
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We claim: 
1. A mounting system at least one display device com 

prising: 

a support hub; 

a ?rst socket projecting from said support hub; 

a turret mounted on said ?rst socket having hinging means 
to connect to a ?rst end of a radius arm and a ?rst end 

of a control arm; 

a second socket With hinging means to connect to a 
second end of said radius arm and to a second end of 
a control arm; 

a second turret mounted in said second socket; 

a ?Xed length arm extending aWay from said second 
turret; 

a third socket attached to the end of said ?Xed length arm; 

a sWivel arm rotatably mounted in said third socket; and 

a mounting bracket for a display device hingedly attached 
to said sWivel arm. 

2. A modular mounting system according to claim 1 
supporting more than one mounting bracket using more than 
one ?rst socket. 

3. A modular mounting system according to claim 1 
further comprising a means to lock the height of the mount 
ing bracket. 

4. A modular mounting system according to claim 1 
further comprising a bayonet system enabling a quick 
change method for changing display devices, 

5. A quick change system for detaching and attaching 
display devices to a mounting bracket comprising: 

a trapeZoidal display device mount bracket attached to the 
back of a display device, said bracket having a pair of 
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opposed channels at complimentary angles Whereby 
the bottoms of said channels are farther apart than the 
tops thereof; 

a sWivel plate mounted on said mounting bracket, said 
sWivel plate spaced apart from the surface of said 
mounting bracket, said sWivel plate being complimen 
tary to said display device mount bracket and having 
locking tops integrated With the sides of the sWivel 
plate and being ?exible over at least their top halves; 

Whereby the trapeZoidal display device mount bracket 
may be slid over said complimentary sWivel bracket 
and held in place by contact betWeen said channels and 
said locking tabs. 

6. A quick change system according to claim 5 further 
comprising notches at the top of said locking tabs Which 
eXtend beyond said Walls of said channels to lock the 
channels and tabs in place. 

7. A quick change system according to claim 6 further 
comprising a pair of protrusions on the face of said display 
device mount bracket Which hold the locking tabs in place 
When the tabs are urged toWard each other to release the 
bracket from the sWivel bracket. 

8. A height setting lock means to hold a mounting bracket 
at a desired height comprising: 

a jackscreW mounted vertically threaded into a sleeve of 
a socket having hinging means, said jackscreW having 
its head end doWnWard; 

a cam screW locked into said jackscreW; 

a brake shoe disposed betWeen said cam and hinge pin 
housing of a radius arm. 


