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invention relates to joint assenblies. In particular, the present invention
rel ates i ich give nmultiple degrees of freedom BACKGROUND OF THE
| NVENTI MIMMMWM% for nounting objects such as video projectors and io
t el evi si ons_sho referably contain a joint which provide nmultiple
degrees of r'6t%t i onal freedom for proper a ignnent to be maintained. Prior

art |lies of this type usually give only one or two degrees of
r ot ﬂ@@ﬁ@%jwwmm@dom WHONT oASSEMBLY: WITH MULTIPLE BRGREBES ©Fch as | oud
spe | evision. But for other types of equipnent, such as 15

pr oj ect’§#a2* whi ch require finer RPEATHDNAL gAREEDORbuUNt i ng assenbl i es

whi ch give only two degrees of freedom becone very tricky to use.
Furthernore) prior art assenblies are often conplicated, w th nunerous

conponents invol ved, nmaking the assenbling process tedious and difficult)
particularly for a |lay-person who wants to Do-it-yourself. 20 29J UL

~~~~ OBJECT Ok | AME Syt herefore an object of the present
invention to ﬁgaﬁjealg FH%@&'@WV whi ch overcone the shortcom ngs as
stated above. It is another object to provide one enbodi nent of a joint

assenbl y vgth tugng HRAGAESnpéntch %éiawlto%wd&éaemmﬁss R paRRiuiADIRE! O

provi de anot her e di e a joint asse w th three degrees of
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assenbly that offers nultiple degrees of rotational freedomto objects
attached to opposing sides of the joint. This joint is provided with a
cross-shaped attachnment nmenber with the first and second arm both havi ng

cylindrical ends. A first and a second bracket each with two
BACKGROUND OF THE INVENTION

Assemblies for mounting objects such as video projectors and

10 televisions should preferably contain a joint which provide multiple degrees
of rotational freedom for proper alignment to be maintained. Prior art
assemblies of this type usually give only one or two degrees of rotational
freedom, which are adequate for mounting equipment such as loud
speakers and television. But for other types of equipment, such as

15  projectors, which require finer spatial alignment, mounting assemblies
which give only two degrees of freedom become very tricky to use.
Furthermore, prior art assemblies are often complicated, with numerous
components involved, making the assembling process tedious and difficult,

particularly for a lay-person who wants to Do-it-yourself.

20



15 holes) are rotatably attached to the ends of the first and secogg 300 uue
respectively by fastening nenbers. When the fastening nenbers are t
tightly fastened, rotational novenents via the |ongitudinal axes of the
respective arns are allowed for the respective brackets. As the two arns
are perpendicularly di sposed, there are provided two degrees of rotational
20 freedom for an object attached to the first bracket-in relation to a
second object attached to the second bracket. For a third degree of
freedon) one €BJECEOFPTHE ARVENTHONI tional rotating neans which can be
attached to one of the brackets. ~Z9JUL~uu~ 3 BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 is an expl oded view of the preferred enbodi nent of the
present i nventlt isitherifosieran objest of therprpeent inventiewtoprovide @ joirtrassbmbly
enbodi nent of the present s invention. Figure 3 is a perspective view of
the cross neniwhichiovercoms tHeshertcomingsiasestatedBitr®®@. PTI ON OF THE | NVENTI ON
1 o Figure 1 shows the specific preferred enbodi nent of the present

i nvention wherejn a first bracket, 20 and % second bracket 22 are attached
to a cross nerdbisransther objectite nipyidaianerembedimentofia ipinkassaplly; with tweal
and are generally saddl e-shaped, wth a flat base 26 and two lugs 2 6

ext endi ng per plagieesiphratgtienal fkgedont.r om t he two opposi ng edges of the flat
15 base. A circular hole 30 is provided on the end of each lug and is
adapted for engaging the.ends of .the ar of .the cross nenper. In thi
erbodi ment . HESHRESrRBIGETS SHPUHE aribes AmbhAneat St n ik spsernBl Wit
screws 32 may ge u&ed tooiecuhe tge by acket onto the ends of the arns. For
rotational noJRiRS-degrees @RaldfeaAPMhe | ongi t udi nal axis of the
corresponding 20 arm the screw may be | oosened. For fixed positioning, the
screws may be re-tightened after the proper position has been obtained. For
a third degree of rotation) a nunber of different rotating joints may be
attached to one of the brackets. In the exanple shown in Figure 1, an L-bar

SUMMARY OF THE INVENTION

10 According to the objects of the present invention, there is provided a simple
yet versatile joint assembly that offers multiple degrees of rotational
freedom to objects attached to opposing sides of the joint. This joint is
provided with a cross-shaped attachment member with the first and second
arm both having cylindrical ends. A first and a second bracket each with two

15 holes, are rotatably attached to the ends of the first and second arms
respectively by fastening members. When the fastening members are not
tightly fastened, rotational movements via the longitudinal axes of the
respective arms are allowed for the respective brackets. As the two arms
are perpendicularly disposed, there are provided two degrees of rotational

20 freedom for an object attached to the first bracket in relation to a second
object attached to the second bracket. For a third degree of freedom, one
embodiment provides an additional rotating means which can be attached

to one of the brackets.



"~ ~JUL ~O~ 4 34 with an arcuate end 36 is used to engage the ngck REL @bua
colum 40. Columm 40 has one end attached to the first bracket, wth the

£ emai ning portion of the columm adapted for insertion into a cylindrical
menber or tube 42. The colum is secured within the cylindrical tube by the
L-bar, which is 5 attached by a screw 44 to the external surface of the
cylindrical tube. The arcuate end 36 of the L-bar may be fitted as a brace
around neck 3 8 through slot 46 of the cylandrical tube. This allows the
colum to rot BRIEFODESCRIPTION LO# THE apRAWINGS cyl i ndrical tube,
providing a third degree of rotational freedom 1 o For nounting equi pnent
which require alignnment adjustnent along all three axis of rotation, the
enbodi nent as fEgurentiis afi expleddd aiew 2f itheipretdrredApmbddiment wédhe ppaséntas

hol es 48 may be provided on the cylindrical elenent for attachnment onto a
cei ling or walihvemtiort.eni ng neans such as hol es 50 and screws nmay al so be
provi ded on the second bracket for t5 nounting the equi pnment. A base plate
52 may al so be_provided for fastening |arger equipnment. Figure 2 shows the
speci fic pref drige® 2/i®adperspectivedvieweot thecprefaised @meﬂlmengmf the presentear
that using the present enbodi nent, a piece of equi pment nmay be adjusted by
rotation i B alinventiasti ons. 20 Figure 3 shows a cross nenber which may be
used to practice the present invention. The arnms are cylindrical to allow
rotational novenent .of the brackets.. The e{}lld of each algm E)?s a fle%n e for
the engagenentr @& [ i$, 2 PELEPedive SYip,Of Jhe Grass msmberyof dhenpre ﬁ&ed
bracket onto the end of the arm then the cross nenber should have hol | ow
arms with int &MRPAIMENtaq. 2 9 JUL 2002 5 Alternatively) the threads may
be provided externally onto a |longer flange, in which case the arnms may be
solid rods and nuts can be used to secure the brackets. Wile the present

i nvention has been described particularly with s references to Figs 1 to 3
wi th enphasis on a joint assenbly for hanging equi pnent froma wall or
ceiling, it S@ESémP'I‘IO‘ILPr?FOW-IE NVERTIONUres are for illustration only
and should not be taken as limtation on the invention. In addition it is
clear that the nethod and apparatus of the present invention has utility in
many appl ifoat i onFiguner ¢ shaiwd athé espexific spraferred oembaqdiment. of t thes present
contenpl ated that many changes and nodificati ons nay be nade by one of

ordi nary ski | linventlomewhereima tfinstiiraclegta20 iargl & rsecohdcorapketi 22 and dttachedope
of the invention described. 2 9 uu~ z~2 6 CLAIM5S 1. A joint assenbly
conprising 2 & aacioseThembabad. W this @nhbdditnentdtheetwn bracketd ave ridentical
cylindrical s ends; b) a first bracket having two holes for rotatably

engagi ng the taMd aregdnerillyssadtléishaped] With a flat base 26 and two lugs 28
extending perpendicularly outwards from the two opposing edges of the flat

15 base. A circular hole 30 is provided on the end of each lug and is adapted

for engaging the ends of the arms of the cross member. In this embodiment,

the arms are hollow and contain internal threads, such that screws 32 may

be used to secure the bracket onto the ends of the arms. For rotational

movement of a bracket along the longitudinal axis of the corresponding

20 arm, the screw may be loosened. For fixed positioning, the screws may be

re-tightened after the proper position has been obtained.

For a third degree of rotation, a number of different rotating joints may be

attached to one of the brackets. In the example shown in Figure 1, an L-bar



" S c).a second bracket having two holes for rotatably engaging the two en&ga
of said second arm and a d) four fastening nenbers for securing Z8i U |
and second s brackets onto said first and second arns. 1 2. A joint
assenbly according to claiml1 wherein said first bracket is 2 attached to
rotating neans for rotating said first bracket to give the s joint assenbly
a third degree of rotational freedom 1 3. A joint assenbly according to
claim2 wherein said rotating neans 2 conpgises a s a) a cylindrical tube;
4 b) a colum I tLhihea A18\Una%B d b j hI st
bracket and a i'gwecond rgﬁgéﬂ{ nsernt eds)ﬁ?%&tj%e cé?éanéﬁélbglen?%t Eﬁgsﬁé gn‘io'
L- shaped brac ‘mty)i i i e of
said cylindri iégfyl tu é'rbgﬂﬁgg’?g%ﬁ ar gég?{gt %gﬁ tg)??éﬁéﬁ’ Qgﬁ%bq;eniéni@frﬁf
extending into [ ' ' i i Tayra fae the
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opposi ng edges 0of sal ase a posed W thinh eac
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R L e o
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j oi nt assenbly accor di ?g@t 0 claim7 wherein said fastening neans 2

conpri ses hol eaf rotational ¥8edam. br acket and screws for fastening an s object
to be nmounted. 10. A joint assenbly according to any one of claim1-6
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assenbl y accoro‘iga%nio claim1l wherein said fas%'ff[\'iﬁ@ngaz, nenbers are nuts

and said first® detallachment, o0t agailing, Qryw Qg Mmespgesuch as
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holes 50 "and screws may also be provided on the second bracket for

15 mounting the equipment. A base plate 52 may also be provided for

fastening larger equipment.

Figure 2 shows the specific preferred embodiment and the three axes of
rotation. It is clear that using the present embodiment, a piece of equipment

may be adjusted by rotation in all directions.

20 Figure 3 shows a cross member which may be used to practice the
present invention. The arms are cylindrical to allow rotational movement of
the brackets. The end of each arm has a flange for the engagement of the
bracket. If screws are used for tightening the bracket onto the end of the

arm, then the cross member should have hollow arms with internal thread.
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10%08 () - F3s10%08 () -S, @LO%D& ()- & 10%0& ()- 2~ 2 aBYNC' 10%0&' ()- !a
"10%OnCE §) - refelélides 10 FigtOVs g withy éRfiR&sis) on D16 assémbly for hanging
equipment from a wall or ceiling, it should be understood that the figures
are for illustration only and should not be taken as limitation on the
invention. In addition it is clear that the method and apparatus of the
present invention has utility in many applications where rotatable joints are
10 required. It is contemplated that many changes and modifications may be
made by one of ordinary skill in the art without departing from the spirit and

the scope of the invention described.
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CLAIMS

1 1. A joint assembly comprising :
2 a) a cross member with a first and second arm having cylindrical
3 ends;
4 b) a first bracket having two holes for rotatably engaging the two
5 ends of said first arm;
6 c) a second bracket having two holes for rotatably engaging the
7 two ends of said second arm; and
8 d) four fastening members for securing said first and second
9 brackets onto said first and second arms.

1 2. A joint assembly according to claim 1 wherein said first bracket is

2 attached to rotating means for rotating said first bracket to give the
3 joint assembly a third degree of rotational freedom.

1 3. A joint assembly according to claim 2 wherein said rotating means
2 comprises a

3 a) a cylindrical tube;

4 b)  acolumn with a neck having one end fixedly attached to said
5 first bracket and a second end inserted into the cylindrical
6 tube;

7 c) an L-shaped bracket having one end fixedly attached to the

8 exterior surface of said cylindrical tube and a second arcuate
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9 end extending into the interior of the cylindrical tube to
10 rotatably engage the neck of said column.
1 4. A joint assembly according to claim 1 wherein said first bracket has a
2 flat base with one lug provided on each of two opposing edges of
3 said base and one hole disposed within each lug.

1 5. A joint assembly according to claim 4 wherein said second bracket is

2 substantially identical to said first bracket.
1 6. A joint assembly according to claim 1 wherein said first bracket
2 further comprises attachment means for mounting to an object.

1 7. A joint assembly according to any one of claims 1-6 wherein said

2 second bracket further comprises fastening means for mounting to
3 an object.

1 8. A joint assembly according to claim 6 wherein said fastening means
2 comprises holes in the second bracket and screws for fastening an
3 object to be mounted.

1 9. A joint assembly according to claim 7 wherein said fastening means
2 comprises holes in the second bracket and screws for fastening an

3 object to be mounted.

1 10. A joint assembly according to any one of claim 1-6 wherein a base

2 plate is attached to said second bracket.

1 11. A joint assembly according to any one of claims 1-5 wherein said
2 fastening members are screws and said first and second arms are

3 internally threaded.
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1 13. A joint assembly according to claim 11 wherein said fastening
2 members are nuts and said first and second ams have externally

3 threaded flanges.



