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This inveption relates to hol d-downs for securing conponents to circuit
assenblies and nore particularly to | anced hol d-downs for securing
cofinectors to printed circuit boards. Various apparatus exist for |ocating
and securing con- nectors onto printed circuit boards (PCBs) prior to and
during soldering of ternminals nounted in the connector—to the EbFr4¥32
assenbly. Terminal pi'ns of thr Wyl TR Rt rC ORGERT OO have been al i gied Be-
crinped to secure connectors onto PCBS. See, for instance, U S, -A- S~
4,907,978 and U.S. -A- 4,847, 588LANGERVEBPLDMRMES hol d- downs do not work
wel |l for softer or nore flexible termnals. Further, the non-parall el
alignnent_of pin tails as di Ln_ L. -Ax , 978 requires the pin
tails to e bent into a str to insert the pin
tails into standpiéipashldmd Imeeatdbnbhol es. Term nal pins of through-nount
connectors have been c L Qur S é{ﬁﬁ& PCB by causing
an interference fit be?%%n&%‘r;eg‘s?tsi%ﬁ ?%gégf%gﬁgcg thed%{neStr %of]*al S wthin

pl at ed- t hr ougkchoing ¢omporRaRs tor cinsuvihcrssanigiespangd myLesg7 (i scl oses a
header with {uoe ko Afy RidaNckR A8hACHSHHPRAS e qiirinBatbanbevony
cantilever retention arqf for ingaglng Interior- surfaces of circuit board
hol es t otthol Ot REIRERRFLIEPLE PPREHP board prior to and during sol deri-ng.

The pins arezhel deseripteidoarfs Reabesdnreely by the i-nterference fit between
|'i near corners or edg £ _the pin ai t. ofnd igdooar d hol ds.

The particul ar shape gﬁﬁgﬁ?ﬁg%n )%ﬁ:%ljl: of e?%étrgﬁg\rll\ﬂﬁ%r?éarns results in the
need for a reegurimgyconngcionseontpi printed ccirrwitddoardsy(8E8Sihe pin into

a hole. Qhegp hgkdegdoyns didingls@188R2Ra! 65 It i < aidunted! @n theni nal s
have been disclosed or used fagr se ei ther surface-nount connectors

cur- in
or throd&h-nﬁ&ﬁPeEBﬂﬁé%?cﬁgﬁt9§’P€B§.aRFﬁﬁgéyor nut and bolt assenblies

Terminal pins of through-mount connectors have

been aligned or crimped to secure connectors onto PCBs.
See, for instance, U.S. Patents 4,507,978 and 4,847,588.
However, these hold-downs do not work well for softer or
20 more flexible terminals. Further, the non-parallel
alignment of pin tails as disclosed in U.S. Patent
‘4,907,978 requires the pin tails to be bent into a
straightened position'in order to insert the pin tails into
standard parallel rows of holes. |
25 Terminal pins of through-mount connectors have
been configured to secure the connector to a PCB by causing
‘an interference fit between press-fit sections of the
terminals within plated-through holes in a PCB. For
instance, U.S. Patent 4,735,587 discloses a header with two
30 - rows of pins with selected opposed pin pairs having
-cantilever retention arms for engaging interior surfaces of
circuit board holes to hold the header to a circuit board
prior to and during soldefing. The pins are held in the
board holes merely by the interference fit between linear
35 corners or edges of the pins against the wall of the board
holes. The particular shape and orientation of the
retention arms results in the need for a relatively high
insertion force in order to press the pin into a hole.

REPLACED SHEETS SG
This Sheet Has Been Replaced v Description : paged ...L... to paged ..B.....

[ T B

i7] Drawing(s) : paged ... to paged .. %....
[¢

[T Abstract  : paged Ao paged ...".....

DATE OF RECEIPT .....ccccnniiivcminninsennns




2 have™been used for this purpose. O her, such apparatus is disclosed, for
i nst'ance, in U S -A-4,717,219. These hd d- down appartuses take up a
.relatively large surface area of the connector and PCB. Further, these

hol d- downs typically require a secondary operation after the hol d-down is
inserted in a board hdhen hoddedavppethdh ®raidmpesatersTPRERG t he

hol d- df)wn i nc%xkk@eét;ﬁzeite%ﬂﬂ?lﬁié ﬁxm' }ﬁ’p‘;}di{*@m?d"“ﬁﬁ tlis\élé@_i'lfdzequi rg{@i\gd’ .
special insertion toal, to fix_themin oles in e (o jun NN
DE- u871434&%‘.’"&%&“&8&F&F%?/C?T‘&?“ |°8-"88®h8’§r§’ d%“:é‘i‘-f'gg%y’{'ﬁat t ake
up | ess surfeemnegtars ¢o RCEEB. Brests mr nmst andebolt S2ssemblies) haygy.
opever 3 Ndeh AMdLFLORATCHUSSLEY (e bBERCEERE aEdS DR noen L1 S
hol d- down in a connector housindg 1s | ow which my necessi- tate the use of
a speci al seBt3PPIeshl o5 daAhaREe s th U ShoPatEBHN4t 61 % by d. TR8A%er tai |
portions of kéISdpwmapdarkess t&ké R\ reqarivel yolatge ceur fareniaxgaa

finger conpriEeche, SeiMEEer: Sedchren Ty Kyoas BeidRad o TR 1 .
pl at ed- t hr ougyPiraldy remuReB. a Hoerardarys operagioneafites otk rhaldidpwmayvi ng a
sim larlyy fofgechaidledd ihl BIBbaPY b e WERpFRRACHNE NHOLELASWNVESUES tR
R RAREC N AT I NG e A= A W
resilient  hoedldwdoinseagegddsbiosed tlidte takecnpi dessfsorfiEe sparer@sk is
destoned L0 dOHG Gt 48 Dice 1, 8RO ol e SIS o
out war dl y arkhe rzgrentd omolf@rgenwmansed kit dhealgtaefarenes ckit fretiwpen
i nventi gy i SthPs HAW-ERWAN 1hBI S¥kkle YK 1idRAWANg! RsateR Wialee ndy h the
| nvention there dsiddh2 180926 SPL % Ads 319000 105 POLE £ Gofilector to a
circuit
such a hold-down to a board. .
Solder tail portions of through-mount terminals
have been cut or lanced forming a finger angled with

20- respect to the flat sides of the solder tails. The finger
comprises a compliant section for forming an interference
fit in a plated-through hole in a PCB. However, softer
metal solder tails having a similarly formed angled finger
buckle when forced into or towards a similarly sized

25 plated~through hole.

_ It is an object of this invention to provide a
hold-down that can be used to hold down a connector on a
printed circuit board at least while terminals mounted in
the connector are soldered to the circuit board. .

30 It is an object of this invention to provide the
hold-down such that it can be used to hold down either a
through-mount connector or a surface mount connector onto a
printed circuit board.

. It is an object of this invention to provide the

35 hold~down such that it can be part of one of the terminals
or contact elements mounted in the housing or apart from
the connector terminals.
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assenbly the circuit assenbly having a hole for receiv- ing the hol d-down,
sai‘d’-hol d- down conpri si ng: 3 a first. goetion conprising a substantially
flat strip having a pair of first sides, and a pair of first edges; a
second portion connected to the first portion, the second portion

conprisiing a substanti ?h'ﬁ%ef %ﬁ%oﬁgép &gﬁ_j&g ggp?%gt %’,f,vé,%?&&i widegeand a

pair of second edges: r I'oh connect e second portign the
third portiorckean fgom pher follewingl desgadptien. at | east one inclinegd-er
curved third edge configured to fa- cilitate insertion into the hole and a’

fourth portion connected to t Led OJWrth portion conprising
a substantially flat finger h ' | des and at | east
three foubth edges i nt @xiendesention his fraletiedsitdes tancedtholdtdawh i n t hat
a first one f t e f o5kl T MBppe @R ekOr
contacting a?fé:%%&ggﬁﬁggaggﬁqﬁé?éqﬂgé r?n%#%ﬂ%?a%%é%?bft)ﬂe hol e as fhe hol d-
down is pressaldsioyn: empsiees @ irst Postionrtd $RFINDPITFIBcBnpressed

inwardly towaihsd pereeen 2AE PO Pedtiba.firhé Phwstofpddtddmourth edges

of the fourth portion intersects secqand one,of . the fourt

provide a bar ’\’H‘ﬁi@ﬁscf‘eﬁf’%gﬁﬂuﬁa&l}f %ﬁlagr éﬁﬁépfil%vgﬁ s t%agﬁeg%gr%%%rtf ace
of the hdle tsides andi B phérfofirfirsioradges.at Theasecord tportden 8 hol e and
Lo I nhi bit Wddilleqot o BoNEL G ILAM U BeNekeond: deicesh hol d-down

constructed in accordance Wt he 1 nvention can be -used to hold down the
connector, ei%MATiZEEHROFYRSHBRA TG fd@toFtEiPPRYIRE R R connect or on
a printed cirsaddndo@atdsabnbicaspaithidfe seichnd tages nal Themuhiiweil portiion

connect or afeié“%é%%%%gesotghghe second portion. The third portion has

15 a pair of third sides and at least one inclined edge
configured to facilitate insertion into a hole through the
circuit assembly. The fourth portion is connected to the
third portion. The fourth portion comprises a
substantially flat finger having a pair of fourth sides and

20 at least three fourth edges. The fourth edges interconnect
the fourth sides. A first one of the three fourth edges is
a ramp for causing an interference fit with a wall of a
hole through the circuit assembly. The first one of the
fourth edges intersects a second one of the fourth edges

25 forming a barb such that the ramp allows easy insertion in
the hole, but the barb digs into the hole wall if the hold-
down is withdrawn from the hole. The fourth portion is

progressively farther away from the second portion as
distance increases from thé third portion. As such, when
30 the hold-down is pressed into a hole through the circuit
assembly, the ramp slides against the wall defining the
hole and the fourth portion compresses towards the second
portion forming an interference fit within the hole.

\

This Sheet Has

U1



circui ¢ board. The hol d-down can be part of one of the termnals or contact
el erfents nmounted i n the housing or separqate or apart fromthe connector
‘terminals. The | anced hol d-down constructed in accordance with the

i nvention can be flat with. corresondl ng S|des of th pErtions co-pl annar
or a slight clearance or Sk ol Lk ‘ S ess¥¥ond and fourth

porti ons. 4-1n one -ﬁ{g)oﬂwmms_onoagan,e t,ﬁ*&esaiﬂrl@ edgeSSQOddofl:eowf t he

fourth edges_dirgctly .conta nner urfa h esf-eurt h

portion then Ib%ng‘é dgegﬁéiggc °6‘n%§§r?ﬁ’% % %@’M&smpr essed

into the holweith racﬂ:wuwwlegbddamgs adésdmbepoasl cb'nll@wirpl enen- tary to

the fourtgh portion, maydeProykdedogniblis tU SiAPedogsont Afigrdourth
0

and fifth portions contact t he e surface and urth and, f

portions ar etBERYSIIARUNTtHRPHS2PRYRE o%ai‘t%@%’é’éﬁﬁ&rpBFY#&% t?"rf“jaﬂ?olt%er
constructi ongitw doidelr teifleumahe pmﬁd. U Hdowhsr Anaaétesdaseetwitth and t he
hol d- down haIE anot her 58S an in mrror image to the first section which
i s designed ® RYE55 0 *AVREFE°Ph the connector. The invention may be
under st ood nore readi |IEdigune Radisoassbdeevidwafire£igstt pabpdimant opf may

become apr Pz &dHd fsre@@i%”%'fdﬁrﬁéwlhéﬁn tihe sledblr-awhbe HEERTE®e i on.
Enbodi ments of the invention will now be de- scribed, by way of exanples

only, with r%?%?eé?ként"(?”ftHQnacconpanyl ng draw ngs wherein. Fi gure 1 is a
per spective view of a Rigirde 3ndlsea fhr@ugétnﬁmdﬂntenmmﬂ-aonrebscard connect or

having term 0 WS f@gg 0hal ¢zd a&ﬁ% ance

with the prese&ta{%r?\\ye%}tlle?)’n ggér iéivf _ e v%eg\/nofx\g&f' rst odi nent

of an end sebh e sfirgatdion- Qévmhﬁkrﬁm dance with the present invention.
15 Figure 4 is a second embodiment of a cross

sectional view generally along line A-A in Figure 2 taken
in the direction of the arrows.

Figure 5 is a cross sectional view of the hold-
down of Figure 2 press~fit in a hole through a circuit

20 Dboard in accordance with the present invention.

Figure 6 is a perspective view of a connector
having surface-mount terminal pins and hold-downs in
accordance with the present invention.

Figure 7 is a side view of a second embodiment

25 of an end section of a2 hold~down in accordance with the
present invention. -

Figure 8 is a side view of a third embodiment of
an end section of a hold-down in accordance with the
present invention. .

30 Figure 9 is a side view of a hold-down with two
end sections being mirror images of one another.

Figure 10 is a side view of a hold-down with two
end sectidns with a first end section being a fourth
embodiment of an end section of a hold-down in accordance

35 with the present invention and the second end section being
a mirror image of the first end section.
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Figures3 is a first enbodi ment of a crosg sectional view generally along
line” AA’in Figure 2 taken in the direct )n of the arrows. Figure 4 is a
second enbodi nent of a cross sec- tional view generally along line A-Ain
Figure 2 taken in the direction of the arrows. Figure 1S, Cross
sectional view of th&ERGRIRIEAON-OF FHELRREFEREERLEMPORINENTISY | o 't hrough a

circuit board in agcorﬁaas@gmm ﬁme faugsemhgiWIm&é@bgupeianL

per spective view, of a connecto avi ng surface- nount r LN -

hol d- downs iﬁla‘&&BFdEeg?f&%‘% t##ﬁ&tﬁgés’é &5 ke l#“&%%% QHEQHE%%“? is a

si de vieM/of;alseﬁgudeennbdﬂneukaaﬁnaa.end sectipn of a hold-down in _

accordanc$ with the prﬁggghiﬂ%/e&t qurégrgl gUrendrd sif SiRRtEaRWa0R a third
of a hold-

enbodi ment of an end sect]on own_I.n accordancabﬁﬁia éhe $resent

i nvention. FPgEsEegtive vigwof Re®OBPEELPB| 2-RAFHPINIBR RO PRABERERF ons

bei no m ror 10magescebr garca dithetheFpgesent Qrivert itinde alehooghathel d- down
with two end._se

cti,ons h afirs d sectian | f th.e I - nment
of an end se&FFSﬁdogo%ﬁ%éﬁQﬂﬁhiﬂno#ngQECgf%Eﬁéka%ﬁ%ﬁ*Qé%g %gésgﬁtggggention
and the secotd erdusecvixtnaidingny electri¢cahmensteaties tpr 8t céravdect i on.

DESCRI PT{ ¢N G5 s Ehiba PREFEIRAD IEWQR%Wé@tH@ QR hollReabehb 0Y0 Nén
detailed description, st I1lar reference chagg&%érs refer . to S|£LIar

el ements in &F 2f BaFesChrsefeTgtadifgef wRgeh tETPRgarE 4, °thRre is
il lustrated aiphtspnglef i Merotighwmoiing, chantzdnral’ dexd-cgnhested Aol d- downs
10 in accord ' S i | QR. t d- downs
10 in accor dange ubIvAe, RHEs SRl a-BURRS ' 6 eifd bt hevkaReed bohc

be in addition to, or apart or distinct from, the connector

15 electrical terminals 4', such as, when the connector 2' is

a surface mount connector 2' as illustrated in Figure 6.
The connector 2 illustrated in Figure 1 has a

dielectric housing 5 having a first mating surface 6 and a

second mating surface 7. A plurality of passages B extend

20 in rows and columns through the housing 5. A plurality of
electrical terminals 4 are mounted in the passages 8. The
terminals 4 are through-mount terminals having solder tails
arranged in rows and columns for inserting into and
soldering to élated through-holes in a circuit assembly.

25 The connector 2 of Figure 1 has one or more pair(s) of the
terminals 4 adjacent to one another at opposite ends of two -
different rows of the electrical terminals 4 made into the
lanced hold-downs 10 in accordance with the present
invention. : .

30 The term "circuit assembly" is intended to
include any assembly that includes a plurality of
conductors, leads, plated through holes or conductive
paths, pads or areas. The circuit assembly can be a
printed wiring board or a printed circuit board, such as a

35 Dbackpanel, a mother board or a daughter board. The circuit
assembly can be rigid or flexible.

Figure 2 is a side view of a first embodiment of
an end section 12 of the lanced hold-down 10 illustrated in
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used to secure virtually any electricat €onnector to a cir- cuit assenbly,
Figure 17illustrates the | anced hol d- downs 10 on or as part of sol der
tails of electrical term- nals 4 of a right angle, through-nount,

hori zontal cgg uf@MeCtfe %an’é@hehaﬁéi—&&&ﬂ’ 1d f&n&@zéeéoﬂﬂﬁzﬂétt he present
i nvention can be.in addition t di.sti.,nct rom (fonnector

electrical tBPRFASRSIYr 2@ SRaPD gs °Wﬂé t %’ &)rﬁ?é’(ﬁdoPof PR ’a nount
connector 2' faarthlpmttria:tn 20d | FoFi gase &f uhuerstandihgy Qottédlsl-’r i

Figure 1 haspa.digl £t O 03 1110 dhd Wl rewchgye%éo@f&,sﬁ and a
§ sAdd A 0UR BoR:0%

sec- ond natlng sur passages extend i'n rows and
col umms t%ro&@hlﬁh@dﬁﬁjsﬂmegt AOpP{':!?aMQV’Q}T electrical terninals 4 are

Lmunt ed Iln the pass?ges'rﬁe Fﬂgstt Qfdﬂt&éh514aé&nﬁﬁﬁtg|k FapBtaheLalDgl s
aving so Ils qrranged | n, ro ,nser nto
and sol deri ngE ’é’t%g" hpﬁbFeg ﬁfﬁstc ﬁjt%nst 2%538%}8%? u%ﬁ
connect or Girﬁtgu:igsesl 2as d‘he painvof first Edgels 2Heintentomnect] adj acent
to one anot heg a{,agp%@ s@ngggg% ?%/o different rows of the el ectri caI

q .

termnals 4 nmade |ntothe ance owns 10 in accordance WI%
present tthvention. TheTkersgoqnd WF@%E%#?"W%“Q%&Q&PS 4 EFEde any

assenbl y t hapokbfondes. a'mieJrs%l:bhu ﬁércmdlm @okpriisegsa plated through

hol , d b
i nted wiri RIS O At B fie hahRe [5G B ReB3RE Bide e °
nmot her boar daad a mugmiérsmddedm 28+ cfhe msernblfyseaqn@eeqlqgs Ror

flexible. Fi gHE@r@oﬁﬁecﬂ:sS't@Fe lﬁhﬂ’ ot §e<f:6r{§ts1‘?i§%0(i'6”ent of an end section
12 of the lanced hold-down 10|l ustrat eg n F| ure The Ianced hol d- down
n

10 conprides a first pore tHiRf PPTti08ed sp‘b‘? ?ﬁF%t° thgi S8°BBHAti on 18
and a fourthppstioorn 0. The tkdzd pbdruborerls ded @gpadet bEdthird sides

30 and at least one inclined edge 32 configured to
facilitate insertion of the third portion 18 into a hole
through the printed circuit board. Figure 2 illustrates a
20 pair of edges 32 that are inclined with respect to a
longitudinal axis 34 of the hold-down 10. However, thére
could be, for instance, one curved edge or several curved
edges, instead of two inclined edges 32. The curved
edge(s) or inclined edges 32 interconnect the pair of third
25 sides 30. The first portion 14 and the third portion 18
are generally symmetric about the longitudinal axis 34.
The fourth portion 20 is connected to the third
portion 18. The fourth portion 20 comprises a
substantially flat finger having a pair of fourth sides 36
30 and at least three fourth edges 38,39,40. The fourth
portion 20 has a first fourth edge 3B, a second fourth edge
39 and a third fourth edge 40. The fourth edges 38,39, 40
interconnect the pair of fourth sides 36. The first one 38
of the three fourth edges comprises a ramp for causing an
35 interference fit with a wall of a hole through the printed
circuit board. The smaller this angle 1s, the greater the
mechanical advantage in inserting the hold-down 10 in a PCB
hole. The ramp 38 has a width that is the thickness of the
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lines Rave been inserted in Figure 2 tg $how where these portions 14,16, 18,
20 connect to one another. The first portion 14 conprises a substantlally
flat strip having a pair of first sides 22 and a pair of first edg- es 24.

The pair of flrst ed es 24 , nte ct the f.fir dgg &4 The

second .porti &RUEEY; Erg EngFr%’fijadr *‘f%’ﬁ i%urﬁh Leond

portion 16 cdmpersestsa tsm'biea:rmldabhy BPaof sthe pfdmrnngdaepaﬂarr@ing ond

sides 26 andy3 pajys Qicr?e&ggtd @99§g383rﬁ ﬁh&?é e ally aﬁsegélsﬁ'g@s S er -
on

connects the palr of sec I rd portlon 12 a conpected to
the second p&pPldrdeyr 130 e ther H°bBrt|%‘i’1"q_‘63’ha§h§ barP 8¢ E497 *%¥Qes 30
and at | emst theehbre! waEy iaighe3Rotarfognr B0l {9 Wiadidratat Ezomseheéi on of the

1 st Fat es 388 e crtiets pRrRAER 2 0° ot e ity £HB8hEr usyre 2
Iongltudlnalfanmstmﬂ-sﬁcqndanmckdOGOQﬁ as. diimﬁnnﬁ'in@ﬁeﬁéeéoﬁFﬁmb%hefor i n-
stance, one gw§ ¥8dp8919for9rl§evﬁh§£h§k'rv€ﬂe% difthet gaeofl ﬁ&@ti&@' i ned

edges 32. The curved i ncl 1 hed es 32 i tercoEnect the pair of
third sides 38 P¥ng $he s‘ll%‘r Pfofhesfaneth tﬁ"‘f"nir% bPEPBAS18%are generally
7 symmetioc shbstahtial DngiduadisngheawiatBlof Hire. fflitsthppotionnl20 is

ted t '
gaggfgn?i al FT}’PFE{&#{ ﬁfg‘glg avf"‘%g %ﬁ a;m 1}8 ou%"ﬁ ()f?'ﬂ égggﬁga %éﬁeast
t hree fourt hbedgubstsnzialdy pawelﬂg rPh §k#§hﬁﬁ¥:R?HﬁasdatPW?§€sf%%?th edge
38, a secondahguhéh £40EheI0 R ehbhthﬂré%fﬁcﬁdg@ 40pr£hér£mly; hegelges

TR APV ST AT WA LTI e
with a waS| eheaséodred torhigin tlée printed circuit board. The snaller this
angle is, the greater fb&ure 3 is a first embodiment of a cross
sectional view taken generally along line A-2 in Figure 2
in the direction of the arrows. In this embodiment, one
(or a first) side of the pair of first sides 22, the pair
20 of second sides 26, the pair of third sides 30 and the pair
of fourth sides 36 are coplanar or substantially coplanar.
Further, the other (or a second) side of the pair of first
sides 22, the pair of second sides 26, the pair of third
sides 30 and the pair of fourth sides 36 are coplanar or
25 substantially coplanar. 1In this embodiment, the fourth
portion 20 is spaced from the first portion 14 when the -
fourth portion 20 is compressed to contact the second
portion 16. 1In other words, if the fourth portion 20 was
bent entirely towards the second portion 16 such that the
30 third edge 40 of the fourth portion 20 and the adjacent
edged 28 of the second portion 16 were contacting and flush
with one another, a gap 44 would exist between the second
edge 39 of the fourth portion 20 and the first portion 14.
The gap 44 exists to allow the fourth portion 20 to be bent
35 towards the second portion 16 without the second edge 39
contacting the first portion 14. In order to make this
embodiment, a slug of the terminal 4 can be removed to form
the gap 44.
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mechant cal advantage In inserting the hold- domn 10 in a PCB hole. The ranp
38 has'a’width that is the thick- ness ﬁf the fourth portion 20. The first

one 38 of the.fourth edges intersects the second one 39 of the fourth edges
formng a barb 42 such that the ranp 38 allows easy insertion of the

hol d-down 10 into the hole. How ever, the barb 42 digs-into the hole wall

i f the hol d-down 10 i Bightéidf den af seccntdeenbedimente ofoar FAOB&rti ong20 is

progr essi ve'ssécft%wfrvfawafkreanbteraerﬁﬂpnaw tmae Abnagn IF sg@re e | Phereases
fromthe th gortlon . Further, the w the, s cond portion 16 plus
the wi dth ofintﬁ ef ST FEIRD Ao ’n’hzoaéﬁa‘&Fs o’r"stg‘dsst SAPPIFPSRRG RS the width

of the f|rs&oﬂ&thlp@rﬂﬁonfhehhsrbéeﬁohéhb pxhyidﬂ&gaadsnhghthlrd fourth edge

40 can b, || I not her
farther Tr O%H?%QQ%@ %ygpea{paenﬁfg%ﬁ er a%%/tgﬁgﬁaﬁ&n g@ﬁﬁégét fgurt h por -
tion 20 is E&sshehabden2fiak shef Sﬁﬁenéeﬁ%*d’-%r]tﬁ 6% the F%ﬁﬁ?é ?% a

first enmbodigfRnizc@iti 19:59@}%:5%'[)' Bee’we&heﬂ\hé aé@ﬁbr@epe&ehbu aboagal i ne A-A

Fi 2 th t o t
[irst) o) de O ERZDhPobri 2 o8 aBeugsths bqehd <RSCERCRE thecs B0, he
pair of th| rﬂﬁu&ltdepoﬁﬂiamdzuhemaltmef efiboditersi,dene3doar 8 £dpsthar or
substan%b g,ka?ﬁé J?r_l.?ir_.tslgeaghgsr2§ortﬁae $Raendk §%€8n8f the pair

e a|r

of firs secon pair .o hird sides 30
and the pai r51(§3l‘esf g6ir and sthr Pdg &rfetééﬁpaﬁa‘ﬁe%ﬁ%tﬁ}?t SRPLIRPEF| §F copl anar .

In this enbediveanhtisDeyfGepidnapqrt FartBer, t¥e other (or assepesdy fromthe
second port FRSIEY The PRt Shordeet PLFRS Faurtie FOng b S0°08S bent
entirely towdrdks 2heasdcomel prit iodn thdrdushde$alo tare coplgnadger40 of .t he .
fourth Egrtlﬁg;s%gneﬂﬂli?ec@&'iﬂa@t gdoed i ¢8ebod ftfenteCaNd 1R bkon 16 vere
contacting a material does not have to be removed to form a gap between
the fourth portion 20 and the first portion 16. In other
words, in this embodiment, if the fourth portion 20 was
pressed such that its sides 36 were copianar with the sides
20 22 of the first portion 14 and if the fourth portion 20 was
bent entirely towards the second portion 16 such that the
third edge 40 of the fourth portion 20 and the adjacent
edge 28 of the second portion 16 were contacting and flush
with one another, a gap would not exist between the second .
25 edge 39 of the fourth portion 20 and the first portion 14. -
The clearance D is no larger than is necessary to enable
the fourth portion 20 to bend into contact with the second
portion 16 without the second edge 39 of the fourth portion
20 contacting the first portion 14. The.clearance D is
30 preferably equal to or less than about 0.0254mm (0.001 inches).
In operation, when the hold—dbwn 10 illustrated
in either-Figure 3 or Figure 4 is forced or pressed into a
hole through a PCB, one of the pair of second edges 28 and
one of the fourth edges (i.e., the ramp 38) compress _
35 against the wall defining the hole. Note that the edges 28
and 38 that contact the hole wall comprise flat surfaces
extending the entire thickness of the end section 12,
rather than mere linear corners. As a result, referring to
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‘1§¥6ﬁ5'556ther ‘a gap 44 mould exi st betmeen the second edge 39 of the fourth
portion 20 and the first portion 14. The gap 44 exists to allow the“fourth
portion 20 to be bent towards the Qquqg portion 16 w thout the second edge

" 39 contacting the first portion 14. |I'n order to nake this enbodinent, a
slug of the termnal 4 can be re- noved to formthé gap 44. Figure 4 is a

secqQnd embedi ment of a cross sec- tional ey t gken ly a -1.ne
A-A'in Fi §APET® 3 thee LQUTrER: PERE 19D #he "&:irl %:’;5 3 ‘f%f r%%dl ment, the
fourth poséconﬁZﬁbﬂumbnbaénfbemin@r@wlihuq;ﬂ@rehcghfitlwﬁmhlnutha D

(perpendiggh@r%ﬁe g&g%aﬁ%hyﬁpg§gehgag5!ahogg_ggznsi@eﬁag6 of the second
t

portion 1 portion bet ween the second

portion 1Bithdravre bfa(ﬂl‘r tp pbet hoke 2bl atthebdarbt A8 LrgFRRIRE FHDf t he

fourths poahtenu?@ hdi® G313 eubodifeddterd iRy Qemdvhilr6t)tlse deoxd~ t he pair of
first 5|d s 22 E Falr Fpsscond sides 26 and the pair of third sides 30

are copla BV oto y“copl anar; Further, the other (or a second)
side of the pair ofThe rsildsidden 22, Figeremﬂtcaﬁ becoedeé bydebe26 and the

pair of t?ats.io xgﬁu%%e%rse. CQB&?Q ftﬂlé% tﬁtraagha#une%malg n this

enbodi nment,, éi does not e removed to forma gap
bet ween tﬁes?ﬁﬁﬁQ tﬁbﬁtC@ﬁngetaﬁdh?¢EQWQIQQP P&r PlLared 6ln | GERYRE words, in

thi s myrbodin@ntest fid taedfleurthheﬂrta Gunkh tan BLAGIEEnELEHLY hait its sides

36 i d 1 f th

Four th pobbF oHEe e S5 B aedfoshn aigent RatBach BT B such «nat
the thirdgapgéd 40 Tfizche ahotheh punch oritl0 aandnchéned; e'eehinqackﬂgQS of the
second poj b} 08s J&é"’%ro%r%‘ﬂ“‘gi-é‘%h”ﬂo af%x& 't%%hs\é’bbhdoﬁ&é‘{@é hﬁéa a gap would

not exi st between secon ourt gort on 20 9 and the
first porThds inclvfes & Sxtsipe er.%h?ﬁt% @&r the solder tail 4.
15 It further includes bending or curling the fourth portion

20 away from the second portion 16 both in a direction
perpendicular to the longitudinal axis 34 and perpendicular
to the second sides 26. Fourth, the fourth portion 20 is
pressed or forced in a direction perpendiculer to the
20° second sides 20 until the hold-down is in the shape
depicted in Figure 3. More specifically, the sides 36 of
the fourth portion 20 are pressed or forced to be coplanar
- with the sides 26 of the second portion 16.
The hold-down of Figure 4 can be made by the
25 same process. However, a slug does not need to be punched
out. Further, in the last step, the fourth portion is
preseed until it is shaped as depicted in Figure 4. More
specifically, the sides 36 of the fourth portion 20 are
' pressed or forced towards the planes intersecting the sides
30 26 of the second portion 16, but the sides 36 are not fully
returned to be coplanar with the sides 26.

Figure 7 is a side view of another embodiment of
an end section 46 of a hold~-down in accordance with the
present invention. This embodiment can be the same as any

35 of the embodiments illustrated in Figures 2-5, except it
has a stand-off or stop 50. The stand-off or stop 50
comprises a pair of tabs 52 extending in opposite
directions from the edges 24 of the first portion 14. The
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than i's necessary to enable the fourth pBrtion 20 to bend into contact with
t he 'second portion 16 w thout the sec- ond edge 39 of the fourth portion 20
-contacting the first portion 14. The clearance D is preferably equal to or
| ess t-han abgabs G20 2ademops@ig i FLFES )and Beeprdashoul denwers4,/56.hol d- down
10 illustrat in ei.ther Eigurec3 or Figyn ' ' ed into a
hol e thr oughﬁge P%é“o%g%ﬁd?ﬁg ?)iiarr%férggggn%oggaégégg%é% %\% fEhe
fourth edgestgibs &2 amde ceanpelesed rpratsyp £Yarhst ineerien RF itAengsthe_
][1|0| te Not eftﬁ@idlcnfimeg_gﬁ% t%% @Hﬁ?éﬁt?ﬁé %%besbftitaeubﬂu,e. Wad'lte_ corrrl)rl se

at sur-_ faces extendin entirte | ckness 0 e_en cti :
rather tan ﬁ%$%?qié%%%ldgGanﬁs?aﬂeb%i?%%HJFP,cP@FEF?iFEPt i?ﬁﬁg}qg% t he
fourth portifarffemiinselreddnt ofathes Kdki-zemndnportherbdfrd dxolieng an
i nterference,.{J i th h [ apeV, | f - down
10 was wit hd?}g%/\%\e!wagl%logf%td? ﬁg g%?e&%ﬁ?@r??ggr@bgggsw??lgs réab‘:icgr?rciil}’g@;g e?nto t he
hol e wal | fuP¥ hetranfeodifr begveenoike eonnestoxoheugbng anc (ERAnRGR tOCB 9. The
hol d- down of afigk IR ednGaly Bet8RdSoYetdify.f OFighoel §0iDIOSEatesSAMer tails

of throygh mount_ termngls 4 secured_to a connectog,hopysi ng can be pl aced
in groo&%s o?n‘g ﬁfé&iq %3 8?‘@?“%%,f‘a”b&ng’ﬁ’uégﬂgs%wﬁ’#ja@ %é%%sﬁey cut out
t he slug fromotnid colinector 20| spart vt siistiiocti igomheheagonkectyy r d,

anot her punc | kRym3hkPgdgcutting edge | ances the fourth portion 20
fromthe sec%%%%%ﬁ%q%poﬁgfgs %E?sgihcludes a cuttin%-or shearing of the
]

sol der tail 4. It furtHiguniend d8ed Béfei WL ok GPOERETt RBPPELPERE RF ti on 20
away from t hgnsesdrddidoh 66 36 Hdrd+ucwndiiheatcopdpeePanits Wy to the

Fourth Hort IBRE SNy S iRecaEn”c, PhES Sipadinetf ECBRER WTR MR 1o the
second si desh&@ingtas [diametles| df downless ithamhebohtip@. @@ pinches i n Tigure 3.
More speci {1 eabddinert chlge Ehe Odatdid Ayl BEPEhL! BBl 1 essed of
Foreed 0 e et ed" s e\ orab 527, ‘extept it hes 3 Lk Postion
[4 .
60. Parts of end section 56 that correspond to parts of
20 end section 12 are designated by the same number increased
by 100. The fifth portion 60 is connected to the third
portion 118. The fifth portion 60 comprises a
substantially flat finger having a pair of fifth sides 62
and first, second and third fifth edges 68,69,70. The
25 fifth edges 68,69,70 interconnect the pair of fifth sides
62. The fifth portion 60 is progressively farther away
from the second portion 116 as distance increases from the
third portion 118. Further, in this embodiment the second
portion 116 is also symmetric about a longitudinal axis
30 134. : ' _
Like the embodiment illustrated in Figure 3, the
embodiment of Figure 8 can have one side of the pair of
first sides 122, the pair of second sides 126, the pair of
third sides 130, the pair of fourth sides 136 and the pair
35 of fifth sides 62 being coplanar. Further, the other side
of the pair of first sides 122, the pair of second sides
126, the pair of third sides 130, the pair of fourth sides
136 and the pair of fifth sides 62 can be coplanar.
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.The hol d-down of Figure 4 can be nade by the sane process. However, a slug
does not 'need to be 10 punched out.~Rdrther, in the last step, the
fourth portion is pressed until it is shaped as depicted in Figure 4. Mre
specifically, the sides 36 of the fourth portion 20 are pressed or forced
t owar ds_t he wmaeﬁatﬂvel;s;aclim tihee embddsmeft of 1 st re¢edndnpbigihve 46, but

the sides 36 ge RBBdLHéJ: tg‘iﬁ'&%@ g0 gﬁ ﬁé’{r’é a%‘%n‘@ﬂth tl@SrﬁhQGSD%

Figure 7 is a’si §eoV em/o nd sectlon
hol d- down mpgc;@snéawebaw% &Wb@tpméééhimm@ﬁ%wulw §oeth8dsHERE can be

the sane as any ek the @é’@&ih'ﬁ]k&oh' hustéatwlelfbxﬁmguwtaoa 128- cept it

h t ff t t 0] f

(abs 52 cht eRBENEEP nERDRRIRRA FOFLAGE: AoRsPS S HPUEIToBCI N ar HhE i rot

portion 14. “éh;eababs tRe mrﬂpmngwl oSt thedf setdnPosttdenddr8.54, 56. The

first shoul deng ;34,8 € fﬂbt§554§¥ﬂgi Bg P156rOfe I, e a2s32gnean be used
o)

to stop furt her T Rsettion wn“1nto or through the connector
housi ng. TheCé@ééﬂﬁcg%ulm%%ﬁrbérﬁ%ﬂ@%’fﬂt]&%ﬂ’?ﬁ@n ULATp| ock

further insetld @ReOsidide 1w Cbﬂ(twé isecontiNpobore 118 oxt eelfg £pnovi di ng

t he he| of the 52 as a earanc [ t f connect or
ous- 1 80 an@ EREBCED (B uTS Sty a1 AR ERSPTEr - bl HY (R Sheg A EoR

i || ust rat es postdnd €@cat mbat dhecsdicopdf edge a”mﬁﬁsﬁ:h@ ?ifG\h rostieace
mount Connects@f 2Asa9@éﬁ & Figided!, fargm@ EPUIREIRI 28! Rt Eheal

termnals 4 gure IS a si'de view o éc%ﬁiOdln%Rﬁ$Of ag end
section 56 offiZskel 8ERRM §sziﬁiﬁﬂd§ﬁ€€sm}? Eht FBR. This
enbodi nent i €ikes; seeshd raﬂwlmﬂmpb&g:.andlmm,tms,m‘lamdcasshhhaﬁhebout

0, 06 1ncls eho1 Hls, TR IW: SA0DE ol DRe B @S: &Mt abRa8y RO ment s

il lustrated |gures t "has
mirror image of the hold—down on the other side of the

plane. The clearances D and D' can extend in the same or
opposite directions. Further, the width of the second
portion 116 plus the width of the fourth portion 120 plus

20 the width of the fifth portion 60 equals or subétantially
equals the width of the first portion 116.

In operation, the hold-down is pressed into a
hole through a printed circuit board such that one 138 of
the fourth edges and one 68 of the fifth edges compress

25 against the wall defining the hole. As a result, the
fourth portion 120 and the fifth portion 60 will bend -
towards the second portion 116 forming an interference f£it
within the hole.

Figure 9 is a side view of a hold-down with two

30 end sections 12,12' where the end section 12' is a mirror
image of the end section 12 of Figure 2. More
specifically, the first portion 14, the second portion le,
the third'portion 18 and the fourth portion 20 comprise the
first end section 12. The lanced hold-down further

35 includes a second end section 12' comprising or
substantially comprising a mirror image of the first end
section 12. The second end section 12' is for insertion
into a hole in a housing of a connector such that one of
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portlon 60. Parts of end section 56 that correspond to parts of end section .
12 are-designated by the sanme number imdPedsed by 100. The fifth portion 60
is con- nected to the third portion 118. The fifth portion 60 com prises a
substantially flat finger having a pair of fifth sides 62 and first, second
and third fithh paRebHEEPifedgre 281 tin ddhpeserondoens pacRie® Lt the

pair ]g)f fi H}End odd &s Gkﬁfe Ef%quheeagég h:gmoriﬂ Q'he6Qelc§n§][ eﬁdesswﬁ] ; art her

awa rom econ ortl on st ance cre es r —

e on 116 T2l Samsrd Aqlost rBR ARt A Sl SR3IRTph! Bt 1G4 -

symetric abohe hoxlmhgg T ifabraki podBilon lAKe iphéhenbedenanend| | ustrat ed

In Fi 9‘”? igg‘éiﬁ“l ”tbe% Eggﬁg r&é%é&%\ﬁ% BBEtineléf ixheu{@'f of
es SI

first si cgal r secon pair I des 130,
the pair of FBEPRH ef ei?QEﬁ?Qaﬁa tﬁ@erPg a5 #ﬂqﬁﬂ¥e§PB€§ §th§ %@f Ropl anar .

Further, thethbhrs1rsiile tie HiRsBaG! otnfi:sﬁrﬁme%nazaf the prirdof second
si des 126 the _pair third sides 130, of fau | S; 36 and
the pair of PPF hogliéi Y%}%xﬁ? gécﬁoﬁ?aﬁﬂ$ Qﬁtomhgg %épyﬁ ?|ké}the
enbodi nent i theshows oy |pre|?wegmﬁ.ag4£urhheerﬂnszhmém theEegnee 8 can have a

slight c{garance D per 3 O, t Y, b3dlabl:q the sides
126 of t (g second ortlpoﬁmﬁléﬂ@ isoa §F§Ertgﬁé*gér’%laoﬁ%nﬁgg\?\een t he second

portion 116 HﬁHht%eﬁfﬁF terPdpé’*PFFéHnlié ‘A?i%ﬁ)(ﬁjtfqui’r'éhs@%ﬁ BERe A8P™Hf the
fourth porti endl2éectidrndfrd ymmhaoeﬁbndlmmafnda gith Bheaprésemt a slight

cl earance D iB@éﬁ@QQlCUH% lﬁuggﬁgn% fﬁﬁg' %gige%gaoﬁg Qg si des

126 of the sé&con porT i on oL ween the second
portion 116 smdtiore 76 tvhisdy tisos @@ra@ra#mﬂae tcrfet@@cﬁmsédgédGQ of the

fifth pofsioBefiof ELCPdrt sFogUbRIBsedt MRS RMaRCREEespbAl €6 the
first, second and third sides 122,126,130 can

parts of end section 12 aré designated by the same number
increased by 200. The end section 76 can be the same as
the embodiment illustrated in Figure 2, except (1) it has
no gap 44 between the fourth portion 220 and the first

20 portion 214 when the fourth portion 220 is bent into
contact with the second portion 216 and (2) the second
portion 216 and the fourth portion 220 include mating
inclined linear edges 78,80. Since there is no gap 44, no
slug needs to be punched out in its manufacturing process.

25 The inclined linear edge 78 of the second portion 216
interconnects one of the pair of second edges 228 and a
shoulder edge 82 extending perpendicularly from one of the
pair of the first edges 224. Further, the inclined linear
edge 80 of the fourth portion 220 interconnects the second

30 fourth edge 239 and the third fourth edge 240 extending
from the the first fourth edge 238. This embodiment allows
the fourth portion 220 not to contact the first portion 214
before the fourth portion 220 is compressed into most or
virtually all of the space originally between the fourth

35 portion 220 and the second portion 216 when the hold-down
is inserted into a hole which compresses the fourth portion
220 towards the second portion 216.

\M
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bi sect the first, second and third portidns 114,116, 118 such that the
hol d- down on either side of the plane is substantially a mirror inage of
t he hol d-down on the oth- er side of the plane. The clearances D and D can

extend in the sane or quggghgg gél‘ﬁ‘&géd)%atlzuﬁ_ihﬁéldlﬁ@wm dHisQfoslelle second
portion 116 plus the width of,the fourth por- tion 120~plus the w dth of

the fifth pdtasedm EeneHEaanfﬂ'g‘ﬁﬁ?stté’nPPé{FI 'fr“%cf&’aﬂ’é‘f”’t AASRf the first
portion 116. sdd’t:.@lﬂer ehies, ohdlcohalld @ednskst poms sl @ micrmhdmegehs i

printed ot 9aLdepuch Lhaly O1a A38nale! PE O PdIPT GGy 08 Of

the fifth edges conmpress agarns aresult,
t he four®h pordildn 1§9rahqrzmetfasr twithdnt £he seomqu FdR RTGR&PEs t he 12

secogd pOftl:‘Q?relﬂa@oBO{:@ BEnAéct rurfy fee:rdgraeettibﬁ d\iéchldhé&exefﬁliext ﬁE' gu& e9is
a side view of a_he ections ere the en
section 12" ¥ é’tgffr SPS ﬁ?cﬁé‘?—f‘ cgﬂt‘ﬁé’sgﬁdggﬁﬁ? orr goﬁw\ﬁ%rgeure 2. More
specifically, the firShepboldedodrs dheteepordeptr inventidon t¢an te rd por-
tion 18 and jhe fE9UR! BADOLLLON, RO AT L3gal BEr [dibind b iRRIRR, 12 The

| anced hol d--down turt I nc es a secon sec |on 12 conpr|3|ng or

subst an2Pal ISPRQo®s SERIPAGSE FHe9br iFvagbes: Fh% 3olddownd 8% P8n 12. The
second end sefdd Q&oﬁZanySsﬁmabmeﬁéﬂa@.ﬂubBBOfarhaAJemg\ ealekunﬁjdag of a

connector s ch tha one 0 f'}ﬁpalr Oé“é’ g oa eqe} rhthe second end
section 12' Sof SPH ?% =& or; RIORES . KEANf LA SEPPESN 12
com press a-’g'ui rtsme fLhsehouThechavxd-tdatef maynhet bkated o3 reqdtechodshbng. The
fourth po”'ﬁ}e%g s'u(’:ht Q@ E%O”Peaecf‘d rﬁ%‘iel“ﬁ&li@dzﬂﬂx' 'gckfci‘d diqwRrds the

second ﬁortlon i6' "in the second section 12' formng an_interference
fit withPn tHe hévdteRieh_IENS er’rtmr'%BPtPB%deW’b? %afe 17tem"”ta‘éliepor- tion
18" will- cont:xai mageeddler whoh tomMexrsillfee siebngts 1éss than about

27.6 x 108 Pa (40,000 pounds per square inch (psi)).
Those skilled in the art, having the benefit of
_ the teachings of the present invention as hereinabove set
20 forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed
within the scope of the present invention as set forth in
the appended claims.

___________'____——————————
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housi ng preventing further insertion therein. Figure 10 is a side view of

another hoId-domn_miiﬂrg_;%;;£+gfgcsection 76 being a fourth enbodi ment of

an end section of a hold- — cordance with the present invention. The
hol d- down furt her ' -:a. second end section 76' which is a mrror
i mge of the fi rSHmm”’ﬂ;im‘ﬁ”ﬂﬂ Parts of end secti on..76 that corre-
spondto parts of ®nd se s 1A0are designated by the same nunber z
increased by 200. The end section 76 can be the sanme as the enagg%%%?%aﬁt_
illustrated in Figure 2, except (1) it has no gap 44 between t th '
portion 220 éﬂg¥¥§e first portion 214 when the fourth portion 220 is bent

i nto contact the second portion 216 and (2) the second portion 216 and

the fourth bprtion P&fcdd-nsiadeodR! 106) | Rsk!Rotlalhgodrcorideerd? 50z S noe

there is no gap 44, no slug n e" punched out™in 1ts man- ufacturing

process. Thergngl énedutt NesseRbDf, 'Sombpridengecond portion 216
i nterconnects one of the pair of sec- ond edges 228 and a shoul der edge 82

extending per-  al3 peheicubsrtiohr orene piaj hezpahr ebmphesingst adges
224. Further, the inclined |inear edge 80 of the fourth portion 220

i nt er connectsubstasttahlyf ofitlat estyei@3Bawimlgtéaecpabrrdff ofiitetedgbd@d0
extending fromthe the first fourth edge 238. This enbodi nent allows the
fourth porti 62222022ptand aopadctofhEirstsedgest (24, 2224before the fourth
portion 220 is conpressed into nobst or virtually all ef the space
originally betweel tfecerdrtpopbienonl6201k6d 3¥6)s§@6nﬁcbeﬂti§ﬁ 2tBewhen
the hold-down is inserted into_a hole which conpresses the _fourth portion

220 towards thESSecoP@ThEPRi ohl2i6. 11¢. shotd ¥ bethBt eBSFRAE al POREEARdoWNS
TR RS ETE R TR NI S LT
second sides_(26, 126) and a pair of second edges (28,
228); |
a third portion (18, 118, 218) connected to the
second portion (16, 216), the third portion (18, 118,
218) having a pair of third sides (30, 130) and at 1least
one inclined or curved third edge (32) configured to
facilitate insertion into a hole through the c¢ircuit
assembly; and
a fourth. portion (20, 120, 220) connected to the
third portion (18, 118, 218), the fourth portion (20,
120, 220) comprising a substantially flat finger having a
pair of fourth sides (36, 136) and at least three fourth
edges (38, 39, 40, 138, 139, 140, 238, 239, 240),

interconnecting the fourth sides (36, 136), a first one
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of the other end section, like those illustrated in Figures 9 and 10.
Further, “it iss¥i;$¥ijjﬁijﬁlﬂxLiﬂ the present invention to connect any end
section disclo erein to any other end section disclosed herein or

el sewhere. The h - "f“ufwesent igvention can be made from any

sui tabl e netal UE mmﬁ““m Pl d- downs? such as stain]ess steel.
Further, the hol dzdowns. can Be trade from any suitable netal used fg@r naking
el ectrical termnals, such as brass, phosphor bronze, beryIIquLgﬁg r~and

the like. The hol d-down nmay be plated or coated with a |ayer, such™as tin,
| ead, nickel, palladium gold, silver or a suitable alloy. Further, the

hol d- downs ¢ L al ggWM a il ength S ghan
about 27.6 xa?ogggga?ﬁ%éggg]ggﬁﬁﬁﬁ gg?'s%%%?ei?ﬂzh §%§?§).8Thg§§§skFPIed in

the art, havigg@sihg bameihtepiet&Rcbenthi WPEN0A WALl PHESERE hoYent &Ad as
her ei nabove set forth, can effect numerous nodifications thereto. These

modi fi cati ongnBéeséetDRgcoassedendasnécofgtR8cisurphseadeni (BB t bBIgcope
of the present invention as set forth in the appended cl ai ns. 14 d ains
1. A lanced 2389); dbonf¢il)afbarho( 42 hgsachobhatt bhe( 2ampoadlowscuebsy
assenbly the circuit assenbly having a hole for :receiving the hol d- down
(10), said hbneertbom (iw) thephtienbutatherbarbofé42ondigs, inko 2%he
conprising a sub- stantially flat_strip having a pair of first sides (22, -
122), and a baie owa¥1rs%feé§esh92drdeun)}SawsEBéHGW§e$F96n the hode 216),

connected to the first portion (14, 114, 214), the, sgcond - tio
conpri sing d"éEBstaﬁP?alI§°FFEP=stP?Bth89inégg'paiiiﬁf seggﬁé sih@gnFZG,

126), and a B%E&rggsively farther away from the second portion (16,

116, 216) as distance increases from the third portion
(18, 118, 218) such that when the hold-down is pressed
into the hole fhe famp slides against the wall defining
the hole and the fourth portion (20, 120, 220) compresses
towards the second'portion forming an .interference fit
-within the hole.

2. The lanced hold-down of Claim 1, wherein the <first
portion (14), fhe second portion (16), the third portion
(18) and the fourth portion (20) are parts of an
electrical terminal solder tail.

3. The lanced hold-down of Claim 1 or 2, wherein:

one side of the pair of first sides (22, 122), the

pair of second sides (26, 126), the pair of third sides

(30, 130) and the pair of fourth sides (36, 136) are

e ——
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second edges (28, 228); a third portion (18, 118, 218), connected to the

second-portion (16, 216—2%6)—the third portion (18, 118, 218), having a
pair of third Sidjﬂ!@io 130), and at |east one inclined or curved third

edge (32), config H", :ﬂmgﬂ'ﬁ insertfon into the hole and a fourth
portion (20, 120, ) e o the third portion—(18, 118, 218), the
220) ,

fourth portion (20, 120, cdnprising a substantially flat fin@pr :
having a pair of fourth sides (36, 136), and at |east three f@mui4g¥rigss
(38, 39, 40, 138, 139, 140, 238, 239, 240), interconnecting the fourth

sides (36, Kibhstatwisklerd@sihnar;t id add rihanaide tdle fhmrgdiedges (38,
138 238), of the fourth portion (20, 120, 220), fornms a ranp for contacting
and slidi ng sigmsthsteides | nf22, sikXpcetind pgaier fof e secdnd Mmidesionfi2s s
pressed into the hole to cause the fourth portion (20, 120, 220), to be
conpr essed i¥dfrdl ytheoveaids ahecthsionbraidas t(30h (130) @8l the)paind ahe
first one of the fourth edges (38, 138, 238), of the fourth portion (20,
120, 220), ifAurtenidess dt Ik axe tsibgtantinlly IGPRIRRAT (39, 139,

239) (42) which creates an interference fit wth the jnner surface of the
hol e to mai rftai n TR ¥3nFed BRAQ1eRwm0f L1l (9% 4 WHRFSHE and to
inhibit withdraw_of the hold down fromt hole, 2. A Iaqged h@]d}gﬁmn
according to claith 1,8 Bin TIRETARFE h JortiBHED, 1 PSRBT SR I as

B oS RS BRI D BAASS AT Y 44 ol Yocdh BBl 1
(16) or the fourth portion (20) between ‘the second
portion (16) and the fourth portion (20) at abéut the
second edge (39) 6f the fourth portion (20).

5. The lanced hold-down of any one of'C1aims 1 to 4 and
constructed so that when the hold-~-down is prgssed into
the hole and one of the pair of second edges (28, 228)
and one of the pair of fourth edges (38, 138, 238)
compress against the wall defining the hole, the fourth
partion (20, 120, 220) will bend <towards the second
portion (16, 116, 216) forming an interference fit within
the hole.

6. The lanced hold-down of any one of Claims 1 to 5,
wherein the fourth portion (20) is spaced from the first
portion (14) such that when the hold~down is inserted
into the hole to compress the fourth portion (20) towards

the second portion (16), the fourth portion (20) will not
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3. A lanced hol d-down according to Claim1l or 2, wherein the first portion
(14, 114; 214), the second portion (16, 116, 216), the third portion (18,
118, 218) and the fourth portiton (20. 120, 220) are parts of an electrical
term nal sol der taj di i oId doyn according to Caim1l, 2 or 3,
wherei n one side %‘mﬁummt’ﬁg ﬂm st sides (22, 122),~the pair of second
sides (26, 126), t [ sides (30, 130) and the pair of&fourth
sides (36, 136) are substantially coplanar, and the other S|dgnﬁ43 ~pal I
of first sides (22, 122), the pair of second sides (26, 126), the pair of
third sides dolftact3Ghe Fitsthporaiionf( FOuUHdEored ahed Ipurklds) portion
substantially co- planar. 5. A lanced hol d-down according to Claiml1, 2 or
3, wherein: (06) i ds dogpressed imticsmostulodt artthenl [spawer perdigimadrlt o t he
sides (26, 36) of the second portion (16) or the fourth portion (20)

bet ween t he hedmsen pdihe douxtd) port itdre (200r anddrhe osecamd atPaxiden t he
second edge (39) of the fourth portion (20). [err] 6. A lanced hol d-down
according td . one of Clainms 1 to 5, wherein the fourth portion (20) is
spaced from:the first portion (14). such that when the hol d- omn IS nserted

into the hole t o Mshprdncad, halgdndaynGf anyene®f (GRds tn %e
(2 be- \ f opineiin Hhe &CBWM Foxtigh (i3 AR fieH e rsﬁff%!é Isggce
A | Snced holERERE adad ik e Al (A WRidnbded) - 7

f th t t t 14) wh the f th
pgg;lOnp?rzol)wé&%&&f@%&{@@&éﬁ&ﬂrﬁwor ion (14) when the four

8. The lanced hold-down of any one of Claims 1 to 5,

wherein: _

the second portion (216) and the fourth portion
(220) include mating inclined linear edges (73, 80);

the inclined linear edge (78) of the second portion
(216) interconnecting one of the pair of second edges
(228) and a shoulder edge (82) extending perpendicularly
from one of the pair of the first edges ((224); and

the inclined linear edge (80) of the fourth portion
(220) interconnecting two of the fourth edges (239, 240).
9. The lanced hold-down of any one of Claims 1 to 5,
wherein the width of the second portion (16) plus the
width of the foufth portion (20) substantially equals the

width of the first portion (14).
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conpressed to contact the second portion (16). 8. A | anced hol d-down
according to any one of Clains 1 to 7, wherein the second portion (216) and
ttie fourth portion (220) including, mating inclined |'inear edges (78, 80),
the inclined | irmear—edge (78) of the secogd portion (216) interconnecting
one of the pair 228) and a shoul der edge (82) extending
perpend| cularly ‘QHBT g“‘fum air of the first edges (224) and #he

i nclined |inear e fourth portion (220) intercoppeat3Fg-—{tw

of the fourth edges (239, 240). 9. A lanced hol d-down according to any one
of Clainms 1 to 8 wherein the width of the second portion (16) plus the

wi dth of thag.oumte pPQancen hAd-Sdhm T adlyl Yregwd ClEimswldt kkoof B,he
first portion (14). 10. A |l anced hol d-down according to any one of Cains |
to 9 and coﬂﬁﬁﬂﬂnﬁe@ompnmmmummen t he hol d-down is pressed into the hole
one of the pair of second edges (28, 228) and one of the pair of fourth
edges (38, 138, 2BHidhmmosddangdi6dIt commeichest toyrthec &hdfird h@arili®©mand t he
fourth portion (20, 120, 220) wl| bend towards the second portlon (16,

116, 216) td lduse thee fifth montdon ((60) momprising & i Ul itéﬂelmol e.

compr sing. ELat (AHRGR: AT R0 Hohindd A T (Helemh VAP pond @ oftiELs) .
conpri si ng: t t b & o 8

bai r of 1§ SR dage e, 3.7 B e B ?%%a%@f 7%93 F@%Q?raof
fifth ed 8, %0 f

f: rtst gngezfé ‘ﬁl fjttﬁtgrfégéﬁc%g’q‘%&%%%t grdnafln '@Il} agr%p %o 6(hzn't | ng and

sliding agmf??th portion (60) being progressively farther away from

the second portion (16) as distance increases frpm the
third portion (18);

one side of the pair of first sides (122), the pair
of second sides (126), the pair of third sides (130), the
pair of fourth sides (136) and the pair of £fifth sides
{62) being coplanar; and '

the other side of the pair of first sides (122), the
pair of second sides (126), the pair of third sides
(130), the pair of fourth sides (136) and the pair of
fifth sides (62) being coplanar, .

whereby when the hold-down is pressed into the hole
such that one of the fourth edges (138) and one of the
pair of £fifth edges (68) compress against the wall

defining fhe hole, the fourth portion (20) and the fifth
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the inner surface of the hole as the hol d-down is pressed into the hole to
cause the fifth portion (60) to be conpressed inwardly towards the second

por- tion (11§l_ﬁﬂg_LD§_iL£§L-Qﬂ§ of the fifth edges (68, 69, 70)
intersects a second one of the fifth edgess (68, 69, 70) to provide a barb
whi ch creates apng imancEifit with the inner surface of the hole
wher eby ‘when thH! mm“m‘mmﬂﬂmessed into the hole such that saidéfirst
one of the four edges df the*fourth portion (120) and said fgr-s43
the fifth edges (68, 69, 70) of the fifth portion (60) conpress against the
I nner surface of the hole, the fourth portion (20) and the fifth portion
(60) will bensktiowmr d0herSEe Gwhd ddwanris HHe derdmi pdiieiomt efTX5 Ence
fit within the hole. 12. A lanced hold down according to Claim1l1l, wherein
the fifth pofdrming G indexnbesrqnae riistsiwidihid thenehroleavay from t he second
portion (116) as the distance increases fromthe third portion (118). 13. A
| anced hol d ¥own Bhe dranerg thold-alown lo%HrClipim v&fbr‘d‘!@t%ﬁm pair of fifth
sides (62) are substantially coplanar with at |east the second sides (126).
14. A | anced hol (B RAMNRFRENML GWLAX Stonthe Birsk, ecopdand Bhi¥dne
perpendicular,to the firs sec-. ond and third_ sides (122, 126 30

bi sects the ?’r‘ﬁ%ﬁ ,Pjs?ei'orﬂoi%ndlq(?ﬂ RESRFES drie (ETst ) 1 ,c‘lri%)a%‘ac#’t%%t t he
regions on either sid f e are substan- tiall i rror_|i s of
one anot her.p°rt’1%“315&s]i£1 a%@ﬁ%%‘%ﬁ F}&to?ﬂ?%g‘?%"‘é‘%}éﬁlfl “% 13 or
14, wherein | [ Q. ) t | dt he O he
fourth port |%{r??¥2<8§ %@%éﬁéﬁﬁ%ﬁééﬁﬁéﬁ %%mn{?%%%gsﬁ%s%%%t lally

equal s the wetdof the first portion (116).

12. The lanced hold-down of Claim 10 or 1ll, wherein the

width of the second portion (116)_p1ué the width of the
fourth portion (120) plus the width of the fifth portion
(60) substantially equals the width of the first portion
(116).
13. The lanced hold-down of any one the preceding
claims, wherein: '

the first'portion (14), the second portion (16), the
third poftion (18) and the fourth portion (20) comprise a
first end section (12, 76); and further comprising:

a second end section (12°', 76') substantially
comprising a mirror image of the first end section, the
second end section serving for insertion into a hole in a

housing of the connector such that as one of the pair of

-
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16. A lanced hol d- down accordlng to any one the pre- ceding clainms, wherein
the first porttgg_%}ﬂl__th—iﬂand portion (16), the third portion (18),

and the fourth™portion (20) conprise a first end section (12, 76); and the
hol d- down furthe cond end7section (12", 76') formed
substantially as(M‘““ﬂﬂNﬂHﬁ of the first end sectt.an, the second end
section serving fer ¢nsertti od ihto a hole in a housing of the conngct or
such that as one of the pair of sec- ond edges (28') of the sE@oﬁ@ At .
section (12', 76') and one of the pair of fourth edges (38') of the sec-

ond end secsesond]2efigesnir8dd égathgtsﬁﬁ@nﬂnﬁﬁﬂ sectior of(12he hdbe)din the
housing, the fourth portlon (20") of the second end section will bend

t owar ds t he388coRBepaft the padT) ofi fonatheed98Se(38<dcinoifheo

accordi ng ¢ 8%y SBRE LGP ER@ZBr'e-GCE@aﬁt 855, AR Estan thete ﬁwaﬁg\%gt s it
| 27. 6 P 18. | f

mount i ng. t o SEEARIRG ¢ the " BRIR 4R Hbk, ?‘P&%ﬁé‘g' ihef o FBhEE o RE o) "

having a pl ypgldyty ;@f %S%%%% glg)enh[] %%quhh?urﬂuﬁ]?ﬁ LoRatad | ihe! Of

el ectrical tern1na|s ( as ages e termnals extendlng

out of the RaIRLE o‘i‘%‘id’i{ r(%qumn %ln cft‘ibnc%ﬁrﬁtdgo'&nto

conductive areas on the circuit as- Y, | east one | anced

hol d- down (i@terFeredcd F %1%'1‘1‘)1:10%@.0&1&1'&9 1By epRIN&hedngy.ms nounted to
and extending fromthe housing. 19 19. An electrical connector according

to Caim 134.whdhe nladeedl Woaldl-ﬂmm‘ adoorigingpltd emﬂ pales ©f) ahe
through- preceding claims and made of a material with a tens11e
strength less than 27.6 x 10.6 Pa.
15. An electrical connector for mounting to a circuit
assembly, comprising: .

a dielectric housing (5) having a plurality of
passages (8) through the housing;

a plurality of electrical terminals {4) mounted in
the passages, the terminals extending out of the passages
and arranged in rows and columns for connection to
conductive areas on the circuit assembly; and at least
one lanced hold-down (10) according to any one of. the
preceding claims mounted to and extending -from the
housing. |
16. The electrical connector of Claim 15, wherein:

the plurality of electrical terminals (4) are

-
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nmount tenninals having solder tails for inserting into and soldering to

pl ated through-holes in the circuit assenbly and there is a pair of the
I'anced hol d- downs arranged adjacent to one another at oppo- site ends of
two different rows of the electrical ter-grinals. 20. An electrical
connect.or accorcii&nul'tlﬂ““ﬁii'“ﬂﬂ? 19 wherein: the first.portion (14, 114,
214) the second | 216), the third portion (18, 118% 128)
and the fourth pottion‘(2B, %20, 220) of the or each hol d- down (10¥ are .
parts of solder tails of the plurality of the electrical ternBia43321. An
el ectrical connector according to Caim 18, wherein: the plurality of
electrical termnals (4) are surface- nount termnals for soldering onto

t he conduct ithraughraynt feminalis hasdagspldesr thadds foxr dmgerdeding hr ee

of the I anced hol d-downs, (10) arranged such that the fourth portion (20,

120, 220) ofiTHC WKL EAALTHIG FO BARTAS HARPUENTRO (R b il (& FHLF
dhoection SRR AP I o FalPe " Yaded 2Yiorhowis)

arranged adjacent to one another at opposite ends of two

different rows of the electrical terminals.
17. The electrical connector of Claim I5 or 16, wherein:
the first portion (14, 114, 214) the.secondf portion
(16, 116, 216), the third portion (18, 118, 128) and the
fourth portion (20, 120, 220) of the or each hold-down
(10) are parts of sclder tails of the plurality of the
electrical terminals.
18. The electrical connector of Claim 15, wherein;
the plurality of electrical terminals (4) are
surface-mount terminals for soldering onto the conductive
areas on the circuit assembly and there are at least
three of the lanced hold-downs (10) arranged such that
the fourth portion (20, 120, 220) of at least one of the
lanced hold~downs (10) extends in a direction
substantially opposite to the fourth portions tzo, 120,
1 220) of the other lanced hold-downs.
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