WD 2005/ 079249 *159159* PCT/ US2005/ 004016 1 CIRCU T
BOARD MOUNTI NG RELATED APPLI CATI ONS 4 The
present applica “ﬁ“““ ed to provisional patent
vappos/catdoon serial 5 gumber 60/ 544, 309 enti bte@s2005/004016
"Circuit Board Mounting Bracket" filed on February 6
17, 2004, prior] om Wi ch rehy, ¢l ai med. 7

IE ELD oF THE | SIRNEIERUAND MQ \CKE,

to fasteners and types of hardware for circuit 9
2poards. More specifically, it relates to a right-angle
mounti ng bracket for a circuit 10 board which can be
3s uRELALERD ARPRICATIONS deri ng. 11 BACKGROUND OF THE

| NVENTI ON AND PRI OR ART .12 There are many nounting
4br acket The presenp applicalboniorehitédio provisdonubpatentapplicatidBserial
right angle froma surface. A particular bracket is

50i 9iGmB&gd/544309 @RIERI“Circhi Bbhrd Moukfin®BERRL” Filed ) FeBfuary

entitled "Perpendi cul ar Edge Fastener." The device in

6t Nit9, RRaCHority-Bomitis ferdty @RHARIUI ar base whi ch

provi des clinch-type attachnent of the bracket to 16

a : S, however, a great demand for
7m%%%wwcuit *17 boards, but this
device s not suitable for cjircuit board [.i catj ons.
S et of SRPIRseTh BRI Selnbtis ciectARiRcE o Ragwhe Sodeuit
efficient]y used as a versati|le right-angle 19
9ci PRNTHY. Motk Peaicalydureipsre o mekhele maydng brpgketdorsneircuit
for a circuit board bracket is 20 its ability to
10 pr board avhich\can b¢ suafacermonntedby soldering. whi ch is flush with
or extends 21 beyond the edge of the circuit board,
11 ho BACGKGR OUNDIOE MEINVENTION ANTS PRIOR ARTSes 22
several problenms. First, to be efficiently used in
12 hi gh vofrhere afei iy moub®@y StackdtsRhAPesvideORourtig a hi'é a
bracket is often required to be transported'to the

13 Ci Fightiahgle from a surface. A particular bracket is disclosed, for example, in U.S.

14 Patent 5,810,501 entitled “Perpendicular Edge Fastener.” The device in this patent
15  includes a rectangular base which provides clinch-type attachment of the bracket to
16  ametal sheet. There is, however, a great demand for mounting brackets for circuit
'17  boards, but this device is not suitable for circuit board applications. Heretofore

18  none has been devised which may be most efficiently used as a versatile right-angle
19 circuit board surface mount bracket. One requirement for a circuit board bracket is
20  its ability to provide a vertical attachment face which is flush with or extends

21  beyond the edge of the circuit board, however this desired mounting position poses
22 several problems. First, to be efficiently used in high volume circuit board

23 production, the mounting bracket is often required to be transported to the circuit

24 board by automated pick-and-place equipment. Such equipment requires a
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24 board by autonmated pick-and-place equi pnent. Such
- equi pment requires a 1 '
Frerrerererrerererrerererrerererrererrrr - 000002 WO
wWaDb4/0769@49 PCT/ US2005/ 004016 | centered, flpat/usfiesoosois
surface so that the device can be handl ed by the

vacuum 2 pl acenent arm .Secondl t.he nLing bracket
1 pogRmieTed Tae e n it Hhedeonin be megR B s Vel o
an orientation plane perpendicular to the surface, of
2 t hplagsnaent pm. 4Se588¢lY) thempunting bracket ﬂsrv'&éa F‘?V%Q?Wr BHiechent
surface of the bracket cannot be co 5 extensive with
3 t hfacatd extdblisnan drigptatioe plane perpendicutar tpsthe syrépse pbthscirayt
is required, 6 or a nounting arrangenent in which the
4 at beBNEinally, sleecitcsit beayd bottei tsurfesk oéthe biacketyoamabt bh eo-
edge of the circuit board, there is not a circuit

5 boggEndRAR WitfEthe fattahMest fack Bedgusk deh fleshadgOmotuitinglis feglsiedd,
to permt the proper inspection of the surface nount

6° 3P {1 gﬁ’\(ﬂﬂ ;i@ﬁ%P%Wg9fntmﬂ ﬁ%ﬁtta&ﬁxeﬁﬁfi&&i@ rRfuft 8 dxfend

exls es a circult 10 board npunti ng

bracket, with f '

7 P POYoRE e il of Sl kg @ e 4 BRI uBclifbrer biohg
awar e, i ncl, ud, . S. Patents 6,643 .1 I ssued

8 St Bierant tect the agkabtoneimfl prip e Supedkva of SO e
13 issued to Mosser, et al.; 5, 1212, 064 i,ssued.to .

9 Zapolden joint, gnfortynasely, 19 sleyics pregently exijty WA’,’%?I?% S f circuit
issued to Garay et al.; 5,73 5,696 issued to Niitsu et

10al boar6 niotintigobragket wish featiges whisk solve thesegroblemss. 322 392
i ssued to Wang; and 6, 338,653 issued to Jones et al.

1116 Thes@eiiate patenegrior detof whivh the applicant sasvack intludssith§.
hardware but none Baffills the 17 need in the art

12 € PafehiR @68 NAY Gssuckio SLODANRY aDF4, FRES3NoRE to NRXWHIE 5,044,984
present device provides a plck-and-place type of

13C1 sl toMRGUsEk et al.; 5,122,064 issued to Zarreii; 5,090,912 issued to Zell,

14 4,921,431 issued to Garay et al.; 5,735,696 issued to Niitsu et al.; 6,077,093 issued

15 to Seong et al.; 6,322,392 issued to Wang; and 6,338,653 issued to Jones et al.

16 These patents all describe circuit board mounting hardware but none fulfills the

17 need in the art described above.

18 SUMMARY OF THE INVENTION

19 The present device proyides a pick-and-place type of circuit board

20  mounting bracket which can be surface-mounted, or alternatively, soldered with
21  reinforcing posts that occupy oné or more through-holes in the circuit board. The
22  mounting face of the bracket is offset with regard to a mounting pad to allow the
23  face of the bracket to be sub-flush, flush, or extend beyond the edge of the circuit

24  board.




20 mounting bracket which can be surface-nounted, or
alternatively, soldered wwth 21 reinforcing posts

t hat occupy one or nore through-holes in the circuit
wiaooslo79idde 22 nounting face of the bracket iperakicdgdos016
with regard to a rmunting pad to allow the 23 face of

the bragket to flush, or extend beyond
lthe edgéd4efe spiFiteal; dip applicaRt s detisscs Yo B8 Resaag to o
PCT/ US2005/ 004016 | More specificall the applicant
2nascingeit beasd whidhroampees aanainbedyduring o p{a@arat‘r@t @mrfa@au the front
board which conprises a nmain body having a pl anar

3f r catfasefoftherdnchiding £ bastoim ed@esod & aerdertd plahartop swrfanelofthe
a bottom edge and a centered planar top surface of the

44 R bb@dadag@a BdreitkE id-pkice kranspdripliGi; 6A bisNisPbenksth ki .
A base lies neath the 5 bottom edge of the front

SUrdoomm gt ob R fidnt supfabe dddRis e%ad did®d pdrallef f38h& fr@x'ﬂ:tsurface
surface 6 ahd of fset rearwardly therefrom the base

6f u ratnﬁ %&’fsét?&{r%glld h ?er Q@F }l?p%tef{nglggﬁ g}éﬂdfl%% ;%lan%r E&?om surface.

front surface

ot e an di.n thread bor.e
Tt o RS i ﬂr%sfahlﬁipﬁms%das}*‘fﬁf&@} cotleE e fEne o
nmeans .t o, bracket. One or e posts may optio
Bextlé?ﬁit“é@%fgﬁﬁéﬂd)bof? s Birowad the mebodyHq Broid aﬁtaacﬁwsnt
post or posts are received in apertures which are
9dr i meaag to the pragket{One o mors postsimeayptionally extend downwiardly from
post or posts may have at | east one planar 12 side
10s urthabettom swfase gl the pest toapogis @e rgpoived imeapebiares which weeddrilled
The length of the posts 13 is preferably | ess than

11t heortnflil€tkifoXhe Gitcuitbeardi IThe ipbst@® posts nay haverst fast od ylahar
14 applications or long enough to extend through the

12C1 Tsidé srfRr @ sirfdle ré X&u&?bgﬁﬁﬁaﬁ}%e employBd! Tﬁeﬂkhgﬁﬁ& th P6sts
ik S

front side of t base may be oOf rearwardly from
S A S g
s u rapglicgﬂ%?s%r %ndggeéxgd ¥ f)elfxtetmtl] ghrough tH!c Eurc%?t ard ror wave sold%nng
15  applications. The front side of the base may be offset rearwardly from the plane of
16  the front surface so that when objects are attached to the bracket in flush aligmﬁent
17  with the side edge of the circuit board, the bottom surface of the base will lie
18 entirely within a top surface of the circuit board, In one embodiment the front
19  surface is coplanar with a side edge of the circuit board and a solder joint rigidly
20 affixes the bottom surface of the base to the circuit board.
21 While the present invention will be described with the reference to a
22  specific embodiment, the following descriptive is illustrative of the invention and is
23 not to be construed as limiting the invention. Various modifications to the present

24  invention can be made to the preferred embodiment by those skilled in the art
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18 entirely within a top surface of the circuit board.

I n one enbodi nent the front 19 surface is copl anar

with a side edge of the circuit board and a sol der
waontonsomegi dly 20 affixes the bottom surfacepef/ubivesoodois
base to the circuit board. 21 Wil e the present

|nvent|o wi | I‘,?g,nt?lescrl thtfflereferencetan
15 p&athpytdepagtipg f etfPﬁéP"f”cﬂ“ S%PRGT Hedeyenhipn. K Wil be noted
illustrative of the invention and is 23 not to be

2 c oheterthas dorhstter wndefstapding dike eanepronershare\dgsigoated by the reference
nodi fications to the present 24 invention can be nmade
3t o ntnerasrtiroaghond trendadousfipates oy dtavirpewlsih fdlledr. i n t he

art 3 WD 2005/079249 PCT/ US2005/ 004016 | w t hout

4de BRIEF DESORIPTIONG OF THEPRAWINGSd scope of the
invention. It will be noted 2 here that for better

sunder st gpgdidPisla fsht RATPBRNIRIEyiEle OF Haghwmilly t he
reference 3 numerals throughout the various figures

SDRAW NCLE %”Aﬁiﬁé‘fz? o otk el MG b ncing

VI e of t & vent E yres 2A and 2B are
bk bR b Liisit B8 ow no t ne mounting 7
of the bracket |nvent| on to a circuit board. 8
' IO H REFERRED ENBORIMENT 9 Referring
now to Figure 1 t he present |nvent| on conprises a
9¢i r cui t Refssing novotorkigure iLride bresenk inverftion comyrisastaceiriowit board
of other hardware such as panels, circuit | | boards,
100r moubting trygkes for thewtadmnaent ofwittlerdiardward suehas fanels, circuit
components. The bracket 11 12 is a unitary el ement

11 Whibgdtds, iof 6itieflfpefoftardwané and dindhit Bokird 6athpdRhis. TRE¥radlet 11
having a flat 13 top surface 15. The body portion 13

121 S lmm@fegﬁnéfg wﬂ.}ch ucée % yﬁﬁﬁg%gﬂgﬁ.caﬁan bddy Mabmg% flat

neck por

f h b
13 R eh%ﬁ’s%ﬁt 1 ”E*g%aév APRioh da 8 oitnd 16 Tl erd it b
rm%}e ; Ing(lk portlon 19 of reduced dimension. This configuration is shown to be not

15  only structurally strong but also permits the volume of the bracket material to be
16  reduced so that it is extremely efficient for casting. This bracket can be made out
17  of any powdered metal and then plated for solderability. It could also be molded
18  from zinc, aluminum, or other material and plated for solderability.

19 Extending downwardly from the base 17 is a mounting pad 21 and a step
20 23 which offsets the mounting pad 21 from a mounting face 25 of the bracket 11.
21  The mounting pad 21 preferably includes two or more mounting posts 27 which
22  extend downwardly from the bottom surface of the pad 21. The mounting pad 21
23 could include one rectangular post and a correspondingly shaped hole in the circuit
24 board for positive alignment with the circuit board. The posts could be removed
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16 reduced so that it is extrenely efficient for
casting. This bracket can be nmade out 17 of any
powdered netal and then plated for solderability. It
woonbsbred4so be nol ded 18 from zinc, al um nunpcoUusIN@L016
mat er i aI and plated for solderability. 19 Extending

dovvn fromt ebase 17 1s n angd a
1oy e Poushaceion Dervees e ollsn s0liRs FRIhiE bad F1o g che
nmounting face 25 of the bracket 11. 21 The nounting
2 padectangplasoldes prd on Hie| cirgeit baard will pravide alignment dusing ke s
27 which 22 extend downwardly fromthe bottom surface

3of stlderingapecation. THke badyrportinn §3cvclades a2i¥eaded|bdre 28cwhide
one rectangul ar post and a correspondi ngly shaped hol e

4i n séres d3iareldashble dttadhantiméns farstidds\nsountddgs ey Bracket Which
the circuit board. The posts could be renoved 4 WO

520G B AL app b e BRek Gnouhtifgifacé 28 sur face

t ensi on betmeen the nolten sol der, the nmounting pad

6 21, and REf&fT m r{o%FtIo‘ﬁ EﬁA ﬁl?(l %ran %@&ﬂﬁ@ ste@?e {ﬁgg#lgted

boar d w ovi de ghnen

p tion 13 i cI t hr ead

7po e Bt 5ﬂwa lrﬁﬁﬁe@%@ St A i it FloRRiRE posicion
nmeans for articl/es nounted to the bracket which 5

8\ Popt rgmayedirom giscuit hssd $bentp whighdt is instelled. b pidiimtgef ace
25. 6 Referring now to Figures 2A and 2B, an assenbly
95 eqiteshoent of thibrackebth the cireuit Hoat, theaircaih board includesgusadder
2A is shown in alignment with its nounting position 8

10 butcoat Sdwithcbubstantiatly theisame Hinenslomlas thrd attaclvhend pad fdofprint and
installed. To aid in the 9 attachnent of the bracket

11to arsaa cbiréspundindRahishe of RBusin ?‘hﬁle& 39 @eHreceivig the BfcRet posts
sol der 10 coat 33 W|th substantially the sane

di
R L T R
the b t 12.27 wh
138§§§%x%%8>?9 © 0 0 1 T e Bt oS S
14, o géyevsﬁ glﬂqt bqu ggq%?pégzﬁ dlAfsg-Qnﬁ?e {egtgngu?gtp%stnx&%' bheaused taot be

15  received in a compatible hole in the circuit board. The solder on the circuit board

16  may also extend into the mounting holes for added strength of attachment. As

17 shown more clearly in Figures 2A and 2B, the top of the bracket 11 includes a

18  centered flat planar surface 15 suitable for use in conjunction with pick-and-place
19  type assembly robotics.

20 Referring now to Figure 2B, the bracket is shown positioned on the circuit
21  board in its final mounted position with the posts extending through the circuit

22 board holes. In this depiction, the mounting pad 21 is in approximate alignment
23  with the edge of the circuit board 31. This position, in combination with the offset

24  distance provided by step 23 between the mounting face of the bracket and the
5



14 achieve circuit board orientation. A single
- rectangul ar post nay be used ta be 15 received in a
conpatible hole in the circuit board. The sol der on
wdeoosnroeas t board 16 may al so extend into - telg/us200s/004016
nmounting holes for added strength of attachnment. As 17

sho e clearly, in Elqures 2A and,. tQ

1 ¢ e ol the St . prat<3hf ERek R ned 2ol Ribrf beyond
surface 15 sujtable for use in cgnj ciion with |,

2 pi the-edaeobihg siscuitipard 4% Hiswanbs %Bég‘i jndeany ggplications where
Referring now to Figure 2B, the bracket is shown

3 poslietpanelent other tiemberiis toutietheldoa spaord distpneeifiiom the gdge of the
nmounted position with the posts extendi ng through the

4Ci clrelif board. bt tdadked face miybd tbwntetbaiyoheabetween subflush, flush,
mounting pad 21 is in approximate alignnent 23 with

5t hgr edefRie@befdha thd ddgb bf tHeRRElt Board. ThheSstépZd drb@iy the
combination wth the offset 24 distance provided by

o; n Ryt SRS A0 Te R A BB o bty

nount | ad erm ts the.bracket nting face 25 to

7 ex LA a%égﬁsﬂfa’“g‘e? ﬁ%sthggﬁén E‘Ig"'feﬁé%c n?::}gi't board 43. This
may be desiragble in ma appl i cations where .3 th
8panel oft 5(99!‘1‘8 ,lge Hﬁ?ﬁ%?°$§‘a¥ tggrsémw éqed)%fr g}?ﬁ@éﬁf“?ﬂs §P‘g Fhagges
fromthe edge of the 4 circuit board. The bracket face
9nayo the presenttinvention thiatewidl bsobyieuntosthesel of skill iry thg grt fronsthey
ext ended beyond the edge of the circuit board. The

10St €pregdng dearistionhisovéeven tiret fresgnipiacenfitn stfoutdte lmitedicnly by the
al so permits solder joint inspection with the 7

11br mkﬁm@@igﬁmmﬂkeqb@&@h@msj n Figures 2A and 2B. 8
It should be understood that there may be ot her
nodi fi cati ons and changes 9 to the present invention
that will be obvious to those of skill in the art from
the 10 foregoing description, however, the present
invention should be limted only by the 11 foll ow ng
clains and their |egal equival ents.




6 WD 2005/ 079249 PCUUS2005/004016 | CLAIMS 2 Wat is
. clainmed is: 3 1 A bracket for attachnent to a circuit
board, conprising: 4 a main body having a planar front

o edosom2éncl udi ng a bottom edge;

5 at t achmemricTo3208/004016

on said main body for affixation to said front 6
surface 7 a centered pl anai ;og surface of said main

body adapted for p| ck- 8 a e transportation of

the bracket; and a base beneath the bottom edge of
2sai d frmatstmlmae@s said base 10 having a front side

parallel to said front surface and offset rearwardly

3therefrdm  |Abracket for bisachmpulrto heircuihbdandiicagppeisipg:anar

4

bott om surface adapted for nmounting to a 12 circuit
board. 13 2. ahiuin twdghkwhg oplandraiom burfiloeineluding aibdttbmssdge;

further includes at |east 14 one post extending
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downwar dl'y f aRsshfehitndans b9 8aid Maindely fokaffkatid® saidFrde@t
of claim2 further including a | ongitudinal threaded

16 hgi&. extending through said front surface. 17 4.
The ratket of claim2 which includes only two posts.

18 5. An assen f¥r58’ F)ltaga%rfé(? %drpd%% Hﬂéaﬂﬁmﬁlﬂ %ogy :iaaépf E& rfong pick-

claim2 and C oar avin
recei v each post sal d bracket. 20 6. The circuit
boéf‘%’pg’ﬁ% transpest ona?gﬁ?rpﬁ?%lfetof‘“‘@l aim5 wherein the
front 21 surface is co- gl anar with a side edge of

9sai d circuit alpagrbgneativthy bottera edge ofispid foghsustage, gaid base

bracket assenbly of claim5 further including
having a front side parallel to said front surface and offset rearwardly therefrom,

g

said base further including a planar bottom surface adapted for mounting to a
circuit board.

2. The bracket of claim 1 wherein said base further includes at least
one post extending downwardly from said bottom surface.

3. The bracket of claim 2 further including a longitudinal threaded
bore extending through said front surface.

4, The bracket of claim 2 which includes only two posts.

5. An assembly of parts including the bracket of claim 2 and a circuit
board having an aperture receiving each post of said bracket.

6. The circuit board and bracket assembly of claim 5 wherein the front
surface is co-planar with a side edge of said circuit board.

7. The circuit board and bracket assembly of claim 5 further including
a solder joint between sgid base and circuit board which rigidly affixes said bracket

" to said circuit board.



23 a solder joint between said base and circuit board
. which rigidly affixes said bracket 24 " to said
circuit board. 7 WD 2005/079249 PCT/ US2005/ 004016 1

wd 2009&9gdor cuit board and bracket assenbly of pet/asisvsfoodois
wherein the 2 length of said posts is |ess than the

t hi cknegs of the circuit rg., 3.9 :

Lol m 2 Buner SOt o apd Bkt e ot o 7 WiGferthe

4 body. 5 10. The bracket ot claiml. wherein the front
Zsu??‘&%@fisgl Q@Ftﬁgﬁﬁqu}Eﬂnéﬁe W&“@sf)hg‘]e%?‘{’to arface. 7
11. The bracket of claiml_ further, incl udié)gg a si ngl e .
3post wi Ph at Thebraekegobelaim3 whereinspid posty areypfiary gththe main
post extendi ng downwardly from said bottom surface. 9
412bodyn assenbly of parts including the bracket of
claiml and a circuit 10 board including a sol der

5j oi nt babweeThsbdackebof ¢laim Bwhéreineheoftort Iverfiza ssepenpehdichler to
I | circuit board. 12 13. The circuit board and

60r Frksdtonshefabd.y of claim5 wherein the front 13
surface extends beyond a side edge of the circuit

gboard ang, M‘?‘E@Bﬁcﬁe@@f@ﬁ“ Pi??‘ﬂ-lér MRS siHRe o it YRkt

a portion of a top surface the circuit board

8f ' %rr]l'é pﬁ];xartspd% sulgtgce,b s%?depos? extending downwardly from said bottom surface.

9 12.  Anassembly of parts including the bracket of claim 1 and a circuit
10  board including a solder joint between said bottom surface of the base and the
11  circuit board.
12 13.  The circuit board and bracket assembly of claim 5 wherein the front
13 surface extends beyond a side edge of the circuit board and wherein the bottom
14  surface does not cover a portion of a top surface of the circuit board in front of the

15 base.



