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I'nventi on ™% Frent invention relates to a hol d-down for of ?ng a
gonponent to a circuit assenbly and nore particularly to a multiple fish
hook hol d-down for securing a connector housing to a printed circuit board.
Description of the Related Art An apparalus to secure a connector to a
printed 10 circuit board is generally known as a hol d-down. Prior art

hol d-downs at | east tenporarily secure a connector housing onto a printed
circuit board, prior to or during soldering of electrical term nals nounted
in the connector, by providing an interference fit. Usually, such an 15
interference fit is caused by contact between a press-fit section of the
connector housing and an inside wall of the fitting hole on the circuit
board. These interference-fit hold downs, however, lack a sufficient anount
of retention force, and consequently, they require a special seating tool
20 to increase the retention force. To inprove on the retention force, U S
Pat. No. 5,083,942 discloses a single fish hook hol d-down for securing a
connector housing to a circuit assenbly. According to the '942 patent, a
fish hook hol d-down 25 conpriMESTIPLENFISH iHODH HOLDDGWNSNe end, an
attachi ng porti 0 ﬁﬂlelongated portion betmeen the two
ends. The fi &# fixed to the connector housing by

t he attaCh'ngﬂ&ﬂﬁlﬂﬂL&hﬂLI&!!ﬂ.iggat | east tenporarily stabilize the
connect or housing on thg, 30,6 r oM 13 ASSEPLY rd e && Sbs N90ks1 d KGR CROET NY
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5 securing a component to a circuit assembly and more

particularly to a multiple fish hook hold-down for securing
a connector housing to a printed circuit board.
Description of the Related Art
An apparatus to secure a connector to a printed
10 circuit board is generally known as a hold-down. Prior art
hold-downs at least temporarily secure a connector housing
onto a printed circuit board, prior to or during soldering
of electrical terminals mounted in the connector, by
providing an interference fit. Usually, such an
15 interference fit is caused by contact between a press-fit
section of the connector housing and an inside wall of the
fitting hole on the circuit board. These interference-fit
hold downs, however, lack a sufficient amount of retention
force, and consequently, they require a special seating tool
20 to increase the retention force.
To improve on the retention force, U.S. Pat. No.
5,083,942 discloses a single fish hook hold-down for
securing a connector housing to a circuit assembly.
According to the ‘942 patent, a fish hook hold-down
25 comprises an anchoring portion at one end, an attaching
portion at the other end and an elongated portion between
the two ends. The fish hook hold-down is firmly fixed to
" the connector housing by the attaching portion. In order to
at least temporarily stabilize the connector housing on the
30 circuit assembly; the fish-hook-like anchoring portion of



the hold-down is inserted’into a through hole on the circuit assenmbly. As
the i nsemoesB10kes pl ace, the tip of the anchoring structraerasssossssed .
agai nst an inside wall of the through hole and anchors the hold-down to the.
circuit 5 assenbly. As a result, the single fish hook hol d-down nore
securely holds the connector housing to-tHe—circuit assenbly than the prior

art interference fit hol d-downs. Despite the above _desirable features,, the
hol d- down @& &’9&@6 HE 1&8F ARt @ fhnoush %Qr’r’rﬁ]b& CiF Aidas
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the opposite_end qf th I t | r.Qm,t attachin ortd and
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connector housing_requires a particular er for accepting the attaching
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current invention is. . directed to these and other inperfectiogns  and ‘
subst ant | al FRSEREETL0 s againss, & M Gt 9 he
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_ Thus, the connector housing requires a particular chamber
for accepting the attaching portion. Secondly, even though
the hold-down is firmly held in the connector housing, the
anchoring portion must be precisely aligned with the through
20 hole in the circuit assembly. Any slight misalignment can
prevent the anchoring portion from firmly engaging the
inside wall of the through hole, and the connector housing
is not secured to the circuit assembly. Lastly, even when
_ the connector housing with the hold-down is precisely
25 aligned and inserted with respect to the through hole on the
circuit assembly, a single anchoring point per hold-down
does not always yield a desirable amount of retention force
for the circuit assembly. The current invention is directed
to these and other imperfections énd_substantially improving
30 over the above-discussed priof art. Thus, the objects of
the current invention include at least the following.

It is an object of the current invention to
provide a fish hook hold-down that has a higher tolerance
_for-misaiignment during insertion into a retaining through

35 hole. '



35 hol e. I s anot her object of the current invention to provide a
fi sh hook W&’&ﬂd% that accommodates a sinplified connect oFCREFLYEE or
retai ning the hold-down. It is yet another object of the current invention
S to provide a fish hook hold-down that yields a higher retention force.
- SUMVARY OF THE | NVENTI ON According to the current invention, a hol d-down
hol ds a connect or hOUS'ﬂg ig &n&tﬁéf“ébj’éé@”@fytqﬂé“éuhr Ent 1&9eﬁ€!1 ndeyn

engagenent hol e. The hol d-down co ises a plurality of _connector housin
contact port RFRVEE 3eEtsH ROPK R SERRL { ECTBRARat 6 aosiPRyILAe

pl gral lht yf of adﬁze%@w&f aﬁ@@mglm mﬁuﬂnﬁugngha hoI&taswd. gnd a second |
en the first end o | nt.eredi ate_po ons_15 being_ integra
with one end of the coﬁ%%c%%fy %d% %Bnq%%?c%o f % ﬁrﬁﬁT% %? gg?Fion
| ocat ed atStrtaDcnm@udmda oﬁlsm&mmdeShih@t C)Dmhds aohigberf or

adj oi ni ng th é?éﬁy&égc he connector housing contact portions; and a
plurality of ooks each integral with the second end of 20 the

i nternedi ate LHJJAL’O' ' ’ h hooks having a proxi mal end adjacent

to the second end of tfmwcm&mgao&@t@@%&wéh@nﬂn@eﬁtféﬁl £ndoPapasihe the
proxi nal endkﬁgr ortion near t di stal_end being, Ied th respect to an

axis along a § Gh TRIEpeTHRF ?Hﬁ%ﬁﬂ AP St FH YeWhieR Baftfon
and defirdam;hﬁldﬂqﬁwniéﬂgagéwanﬁnmbkﬁitlxhéeﬁ¢1d€dﬁwﬂ @@@pﬁi@gsaa i nner
wal | of the hgl d-down, e he [ enbly. Accor to
t he second a?é‘e o]\fq& hé;ﬁg%%??é‘ t&gv}go én; &# %‘# %iéjh%ﬁl% %I%r S 3;5 Hg
hol ds a connditeorhold-down to the connector housing, a plurality of

intermediate portions each having a first end and a second

end; the first end of each of the intermediate portions

15 being integral with one end of the connector housing contact
portion; an adjoining portion located at the other end of
the connector housing contact portion for adjoining the
plurality of the connector housing contact portions; and a
plurality of fish hooks each integral with the second end of

20 the intermediate portion, each of the fish hoocks having a
proximal end adjacent to the second end of the intermediate
portion and a distal end opposite the proximal end, a
portion near the distal end being angled with respect to an
axis along a portion near the proximal end and the

25 intermediate portion and defining an angled tip, the angled
tip resiliently engaging an inner wall of the hold-down
engagement hole of the circuit assembly.

According to the second aspect of the current

invention, a fish-hook hold-down which holds a connector

30 housing to a circuit assembly with a hold-down engagement
hole, comprises: a plurality of connector housing contact
portions for securing the fish-hook hold-down to the
connector housing; a plurality of intermediate portions each
having a first end and a second end, the first end of each

35 of the intermediate portions being integral with one end of
the connector housing contact portion; a plurality of fish
hooks each integral with the second end of the intermediate

-



30 housing to a circuit assenbly with a hol d-down engagement hol e;

conpri segoadspegr al ity of connector housing contact porti EqfossggcuUr i ng
the fish-hook hol d-down to the connector housing; a plurality of

i nternedi ate portions each having a first end and a second end, the first
end of each 35 of the internedi ate port+oas-being integral mﬁth one end of
the connector housing contact portion; a plurality of fish hooks each

i ntegral w pbrthenseeant ofidtbe £hshi hookseliaming a pzoxpuwali end each of
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hol d- down sdownefoxz rehadving nbascmgcuataaesembly,aandnbhyadooahlhgs a
first portion located at the other end of the connector housing
15 contact portions for adjoining the plurality of the contact
portions, the adjoining portion Serving as a spring to urge
the connector housing contact portions against the connector
housing to increase a retention force of the hold-down for
retaining the connector housing{
20 According to the third aspéct of the current
invention, a method of placing a fish-hook hold-down secures
a connector housing to a circuit assembly which has a first
side and a second side. A hold-down engagement hole
connects the first side and the second side. The fish-hook
25 hold-down cdmprises a connector housing contact portion,
intermediate portions, and fish-hook portions. Each of the
fish-hook portions has an angied tip. The method comprises
the steps of: securing the hold-down to the connector
housing; inserting the fish-hook portion into the hold-down
30 engagement hole from the first side towards the second side
of the circuit assembly so that the fish-hpok portions
engage an inner wall of the hold-down engagement hole; and
spreading the angled tip of each of the fish-hook portions
towards the second side until the angled tip further urges
35 against the inner wall.
According to the fourth aspect of the current
invention, a sYsgem for placing a fish4hook.hold—down so as



si de and a_second. side. A hol d-down engagenent hol e connects the first side
and the segghﬁmggﬁe. The fish-hook 25 hol d-down conprises a pgpe
housi ng contact portion, intermediate portions, "and fish-hook portions.
Each of the fish-hook portions has an angleg tip. The nethod conprises the
steps of: securing the hold-down to the connector housing; inserting the

fish-hook porti;0Beliiire BhechpledrdeWhodd9RORGLIE M, 101iq LB, fHiin Si de

towards t he second %Lde of the circuit assenbly sg*hat. the fis -hoék
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pl acing a 5i shohoekthul dodsingsgoasact porsdomse for@uwmotiog hesihmgd-o a
circult asse"’fib%n""ﬂbcﬁh_@a%oﬁ bkl %b%%"n%;sgcgﬁ%r%ﬂ% Y g bl f1onn.
engagenent hole connectin tﬁé,flrst Sléé an he secoaa si de,_conpri ses:
t he hol d- domp@ﬁtéﬁnsneaegebaalﬁ\sur'=la|fi1f:§tofensl @dhecsecamsusingg ddr fdirst

portions for sggubiEn@atheofoktie daverinadil®eC Yoreqicels Msigﬂq:nt%g%ar iy
of internediate portions each having a first end and a secaond end, the
first end of ©BEheBA Phethft SPRBECAPE POVSIHE WBEAGt ROFFLARidth one end

of the convechdfohntiagngozeibacilopatiidoat aheldtd@iroiehid@H¥Hd Wormeaisad
Bl ural ity of BRESGSH: S5RCASF PEACASANAoR BRIPAITY oF- PARAGSRY Sdoitte |-
i ntegral w thcohtastcpattindsef ande ai plaradditat @ fpdrishomoockscieagth t he fi sh
hooks having #npLgxhi@l; eRdcAd deethd' @nlh el 2reC ol AR ke d RRreion,
intermedi ate portifon and a distal end opposite the proximal end, a portion
near the distapckngf the fish hooks having a proximal end adjacent to the
15 second end of the intermediate portion and a distal end
opposite the proximal end, a portion near the distal end
being angled with respect to an axis along a portion near
the proximal end and the intermediate portion and defining
an angled tip; a first applicator detachably placed on
20 the adjoining portion for inserting the fish hooks into the
hold-down engagement hole towards the second side of the
circuit assembly, the angled tip resiliently engaging an
inner wall of the hold-down engagement hole of the circuit
assembly; and a second applicator detachably placed on the
25 angled tips for spreading the angled tips of the fish hooks
towards the second side until the angled tip further urges
against the inner wall.
These and various other advantages and features of
novelty which characterize the invention are pointed out
30 with particularity in the claims annexed hereto and forming
a part hereof. However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reference should be made to the drawings which form a
further part hereof, and to the accompanying descriptive
35 matter, in which there is iliustrated and described a
preferred embodiment of the invention.



bei ng andled w th respect.tQ an axis along a portion near the proxi mal end
and the ywglgsippsli at e porltyipgangd (as;ri nimg an angled tip; rusesfsdol ' St

appl i cat or etachably plfaced pep) & djOInIng portion. for Inserting the .
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FI GURE 1A is a per speREGURE \2 el bistrat esriani e embedimSMthmbkth@Id-domn
according t 1 t I view of a fish hook
éﬁ‘encfcﬂé Jgé‘id dbved éf)(rj'cl?é: e igﬁr&@&i

portlon of t Wn_as Vi ewe romAA I n FIGJRE 1C is a top

view ofl®he fish hoolFHHRE oh Hblugtrakesoret RARPLRer erbrdinerin &b ¢

EI %JRE 1B. ﬂfiﬁ#ﬁ%&lﬁél@id@ﬁ@%ﬁmﬁé\%uﬁf@ﬁdlmn@ioﬁ he fish hOﬁk

e(r)rbo;ji (rjremﬂt oofttﬁecurrr_eﬁuﬁﬁg/eﬁl IVPERES. 3re Sross SedtiSaa eéraavpféggro
the fish hook hold-down placed in a connector hou51ng and a

circuit assembly.

15 FIGURE 4C is a top view of the connector housing
and a hold-down of the current 1nﬁentlon

"FIGURE 5A is a cross- -sectional drawing of the fish
hook hold-down inserted into a connector housing.

FIGURE 5B is a cross-sectional drawing of the fish

20 hook hold-down inserted into a circuit assembly.

FIGURE 5C is a cross-sectional drawing of the fish
hook portions being spréad further apart in the hold-down
engagement hole. ‘ _

FIGURE 6 illustrates a single assembling step of

25 the connector housing and a circuit board.
' FIGURE 7 illustrates a removal process of the fish
hook hold-down from the circuit assembly.
DETAILED DESCRIPTION OF THE PREF EMBODI )

Referring now to the drawings, wherein like

30' reference numerals designate correSpoﬁding structure
throughout the views, and referring in particular to FIGURE
1A, one preferred embodiment of a fish hook hold-down 10
according to the current invention is illustrated in a
perspective view. The fish hook hold-down 10 comprises a

35 pair of connector housing contact portions 12. At one end
of the connector housing contact portions 12, an adjoining
portion 14 joins the pair of the connector housing contact
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fISh hook of the current inv ABISEOMEE A Pss prrn RES
4A and 4B g’(rye&cgoss sectional draw ngsj of tmdgéﬁ Bﬁ%\b hol gcc]iycgjvsvl%s p+%ed in
a connector housing and a circuit asse s a top view of the
connector housing and a hol d-down of the _cu7 rent |nvent|on 20

FIGURE 4D is an enlarged partial cross-sectional view of FI GURE 4B. Fl GURE

SAis a CrOS%J&ﬁQidr@aiz dranwgoﬂ&ef hendi 56 daﬂokhao&dnﬂ@wornﬁeﬁsﬁﬂgl nto a
connect or hou5|

a t | f.the fish 25
o0k  hol d- doVPTASS (SR TIREP ai% P OR ICERcarby. =¥ EiFe OF Faéfonh8ded?
cross-secti orkajushrrag\nwtgamfplaraedlsm tivekcpmnecoos hdesimg . spThedcohnecher
apart in the, |
assenbl i ng step olf %O t%k%% or hous*f':drlg%‘ﬁegr 6ﬁ#y§éé%3§r§%sé%g%5h% 7
i | lustrates £RRAAV1IGPIRE A IBIP thHR BoLd %%kfh%hidh%&nhﬂéml?m tPrcuit
assenbly. DERAIHHIRIESCRITTI(D&E Jdﬂ&a&’ﬁE&EBRﬁD EMBGRE MEATshSks 38 bore as

Referring now to the draw H}r}g% wherein e reference nuneral s demgnate

correspondi nd FHR 13AHSP 1 FotR ?:ﬁ%av? e A PFEFRY 1 PRR | REREFEFLHPar
to FI GURE 1A, one prefegtErl afémhrrrﬂng tocs RIGURB tnpkedch deflovhe 10

di to th
The 11 sh oo FPSRIGE PR it St hott of2 DansBFeoPas it Br " Bont ace
portions 1I®@. pitoximalerphxt ohearormernedhateiportionats - pohtpaks ¢, an
adj ofni ng POt Gl L Adierldis PREdm Hnd N81 GQIECERE int EFRLACRIENIoPHESE

housi ng contact porti er ends e connector ousI ng

cont act portildhs I'Qiqurtllﬁ)vmml%’?a%@nhsm%@r%n(%ﬂ connector

housing, these barbs 20 have an interference fit to

temporarily secure the hold-down 10 to the connector
15 housing. A distal part of the intermediate portion 18 is
integral with a fish hook portion 22.

Now referring to FIGURES 1B and 1C, the fish hook
portion 22 comprises a flat proximal part 22a, a curved
distal part 22b and a tip 22c. The distal part 22b further

20 comprises a top surface 22d, a bottom surface 22e and
lateral surfaces 22f. The top and bottom surfaces 224, 22e
of the distal part 22b are curved or angled with respect to
an axis along the proximal part 22a. The lateral surfaces
22f of the distal part 22b are tapered towards. the tip 22c

25 as shown in FIGURE 1C. The tip 22c of the fish hook portion
22 engages an inside wall of a hold-down engagement hole on
a circuit assembly. '

FIGURE 2 shows a second embodiment of the current
invention. As described above for FIGURE 1, a fish hook

30 hold-down 40 comprises an adjoining portion 44, connector
housing contact portions 42, intermediate portions 48, barbs
50, fish hook portions 52 and tips 52c. The difference
between the embodiment as shown in FIGURE 1 and this
embodiment as shown in FIGURE 2 is bifurcated fish hook

35 portion 52, each of which provides two tips 52c. These tips
52¢c provide a better grip of the inside wall for stronger
anchoring.
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surfaces) which project in a horizontal direction parallel to a top surface
of the cgp¥eB/iges housing when placed in .the connector housifgsesisshse .
connector housing contact portions 12 further conprise a grlp area 13 for .
providing a grip to hold the fish hook 10 hol d-down 10. Although a

di scl osed enbodi mrent in FI GURE 1A shows- 8 bore as a grip area, the grip-
area can be a detent or a protrusion. Still referring to FI GURE 1A, each of

t he connector housi ngFTGMREACI $hows onstird sempodiment wedord maxtoathd 5

part of an i aine J%&Mﬁlomé%e&vﬁmaoébﬂ@%gf d%%?é@&ﬁ'“ﬁes af EQOHt he

si de of the |nterne ate portion 18 en the wn 10 1s placed in the
connect or HRRK MRPLlATRREN 20 [ROTRrIRRS 3R RAIRIRERS RRLEIPN(8A ¢ enporari | y

ot or el a6 Bor LN 1020 *&ﬁ“*‘e"é@ft*t@“@h R Took ot o She Mo

i nt ermedj at e_portion | S ' afis 0 i on w

ot or 1 PR ISRESa e BREPS IO} hELeh JHE RoTERRE TS ARDbEPE o128 | at
proxi mal péerhe Zkaﬁfaremmevdulemaemltmwmﬁd@lmedtta@ fRown Tive HIGURE Dpart

22b further 2 at er al
surfaces 22%:&9%15:1% %ﬂgﬂ %%om surfacepﬂ%ﬁ}gﬁn§2:leé g@?? h%f%il s‘? 43 part

22b are cur@anQﬁt@mQhQ%B¥W9rF¢Q%$@%tPQEthmna&2%:awbhghtmEO$¢@R$n®n part

' 22a. The | afieipdasdd f@soeadelafda ther Hi ehél chdcLaP ﬁé@siﬁ‘%ggfﬂpgfrﬂﬁszz

t he tlp 22c_as shomm ] et 2¢ of the fish
engagesl@n f?ﬁﬁ%&?v@ﬁ?brii%PF&Pﬂ %%mﬂh%ﬁﬂgbéﬂﬂﬁﬂlh ®e 30 on a circuit
assenbly. FIGURE 2 siThe Kobd<dowhenbodi 4Bnén@f60 hef CRIGBRES| Dy et afd. 3 As
i of ning JEATTEN B REmt FOM B0 CERr AT BOr f AEeaBoLY nTaf et ate ¢
portions 48hdwm bin SOIGURES 4AokndABor t Thesheldadown i b8 S2cdigpesed in
Lo ence FSEEILOR S0 A arasli el AL o ds 81 sy s e
prOV|de%5tvﬁpwmpﬁﬁgﬁﬁemqus%9¥¢p%O%QcW%$@b|@%Yab%e@%%hegruﬁpbﬁttﬁ@ PHsi de
wal | for Stgpieéd BPCAOsbHY material such as aluminum. The hold-down
10 secures the connector housing by urging the end surface
16 of the connector housing contact portion 12 against a top
surface of the connector housing 80 near the hold-down
20 retaining hole 82. 1In a preferred embodiment, as shown in
FIGURE 4c, a vertical slit 84 on the top surface of the
connector housing accepts the end surface 16. The tips 22c
of the hold-down 10 anchor themselves to an inside wall of
the hold-down engagement hole 102. 1In fact, the tips 22c
25 may dig into the inside wall if the inside wall is
sufficiently deformable and sufficient pressure is applied
to the tips 22c. Such digging also takes place when the
connector housing 80 is pulled away from the circuit
assembly 100 and withstands up to 20 pounds of pressure to
30 prevent the separation of the connector housing 80 from the
circuit assembly 100. Thus, the connector housing 80 and
the circuit assembly 100 are held together mainly by the
connector housing contact portion 12 and the fish hook
portions 22 of the hold-down 10. |
35 In order to properly secure a connector housing to
a circuit assembly, a fish hook hold-down according to the
current inventiog is placed in the connector housing and the
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40 ° FI ws a third enbodi nent according to the c lal3e2Nt i on.
As descri be 92%@3% for FIGURE 1, a fish hook hol d-down 60 g%%gﬁégggﬁgn
adj oi ning portion 64, connector housing contact portions 62a, 62b,
intermediate 5 portions 68, barbs 70, fishsdeok portions 72 and tips 72c.
The difference between the enbodi nrent as shown in FIGURE 1 and this

enbodi ment agiviemit asden@IRE i ithe Heolebdvweinge dnaonreYe GO rsHowrs i ing RIGITRES

portion 62a, [ pravides dn j.nar te Areg, W 1 ctor
housi ng for fgrlsgu]‘rt ﬁ(ei\rél S 'alﬁtlé%g%ﬁ%? t@%lsﬁdg"\%ﬂe é@lér@”ﬁgﬂf o%ns
10, 40 and 6@leiced dURES hpld>dawn Fef@iRiae hednd dm Hdsigrprsectar a
circuit asseppl)kila0 sdS SR HatHd GdRleE Yhab1B acie 1o hevlowh 10 i s

dlsposed 1D dare ioeled by, oo e aning 0Le St & ol 420
material suckedtidlalnglen sbthashalod-témporilidac fastdie mmnesidrddwasing
againt 3 { ofTe AP OB GHRE ATREAN P oS S B0 e R T A, 207
retaini ng holtheSharis 20prsf eunidd cdrepidiymatronss tsheareventr|thdRmald -down
end surface 18, Tl B  A Bar e R  Toelves to an
i nsi de wal0 #frapspardiadigian they SEEmaatarolhourgng 180 mayt be Hhigped sty
63, ok st deuell s o nileel b b sk o e el
o o o e SR AP RS o 2 e ) 222 L b U st abes
assenbl y 100 fagrd alischefldndhates @ 2peuauidcorpartessit ad adiegy estent t he
separation OEo%%%c&%ﬂﬂ %ﬁﬁgiégnéﬂﬂ%%éﬁ’ﬂéé%?éﬂ“%f the hold-down 10.
15 : Now referring to FIGURE 5B, the connector housing
80 with the hold-down 10 is placed over a hold-down
engagement hole 102 of a circuit board 100. An application
tool #1 has a small retaining pocket 120 with short legs 122
while an application tool #2 has a large retaining pocket
20 124 and long legs 126. The application tool #1 is first
placed over the adjoining portion 14 so that the adjoining
portion 14 is placed inside a retaining pocket of the
application tool #1. The hold-down 10 is inserted into the
hold-down engagement hole 102 while the tips 22c urge
25 against an inside wall of the hold-down engagement hole 102.
Then, as shown in FIGURE 5c¢, the application tool #2 is
placed over the hold-down 10 so that the tips of the legs
126 presses againét the top surface 22d of the fish hook
portion of the hold-down 10. A downward movement of the
30 application tool #2 causes the fish hook portions to further
spread apart and dig into the inner wall of the hold-down
engagement hole 102. Although FIGURES 5B and 5C show a two-
step assembling process of the connector housing 80 and the
circuit assembly 100, the assembling process involves only
35 one step as shown in FIGURE 6.
FIGURE 6 shows an application tool #3 for a
single-step assembly of a connector housing 80 and a circuit

-



circuit assenbly 100. Thus, the connector housing 80 and the cireuit

assenbl y wi@9s/syoy hel d together mainly by the connector hopgriifieseuabéct
portion 12 and the fish hook portions 22 of the hol d-down 10 35

I'n order to properly secure a connector housing to a circuit assenbly, a
fish hook hol d-down according to the cusredt-invention is placed in the
connector housing and the - -9- circuit assenbly in the foll ow ng nanner
as shown in aEiseuREY F3A0C. THe sppligadriomdFaad RFi3GsREEAandmmsiyt caimes 10

is placed i I & tpn 80. The
bar bs 20 of IEt qugﬁﬁ%ﬁ d%) ;Egcraglanw{?ﬁ %&?gﬂgﬁggq It vﬁohréjﬁfﬁdﬁ d- down

retaini ng h&Rgagement ol 4G Y ARRLYENG, Pressusf ol i nats st aqe
hol d- down 1@ion atgw@:eqanasctmre raxtasmoﬁﬁ ofSltﬂfée flilftth IHYoN fyrdiem fdd wf the

barbs 20 Jjs _suffi.cientl 0 ol.d-.down 10 fr

di sengagithg AR YEich & e\(/ﬁ’s ousq;?’n rﬁ%:fr? &’%r?t &9 HTSRER %"cvcﬁ‘?ﬁector

housi ng 80 amﬁu@aﬁﬂﬁ|hxuanMQW$the hoId domn 10 in the hoId down retaining

hole 82 for |ater assegHyupd Mt &Sl m&a]lo% d erdfy g, fit
0

al so elimnates a special conmpartnment to acce t he nnector 10USI Ng

cont act por tiogk &eldrdowm &Odtﬁmf‘!LGhQLFlrc‘llt assempy 1oy r |Angf€tm9‘ﬁ1C1JRE
5B, the Con%@loradmoli% G s éid Rt s ol dl@diml @ri 6;% Jelritftd K 13

leﬁagogngegqFﬂf Ilﬂhole 12%%35 adgh#ﬁﬁké boar An ap l;ﬁ?tl%? t ool
appl i cati on theolrefidvads tadlargdd reatgaguswg;rmcﬁc&:tto&ﬂ sl&lfaaml @i agfe 126.
Th I t 4

e, 2PPLi catd.an, tool thal o, RiprSdh Uelald Gdsl U9 DAL, i, 50

t hat the adjoining port € a retalning poc
appl i cat i on amo@rLew, ca’«@erﬁ)ltdmdimsmmqoic iYigepant ion @2chégo disengage

from an inside wall of the hold-down engagement hole 102.

15 A hold-downhaccording the current invention
provides a higher tolerance for the misalignment of the fish
hook portions with respect to a holdFdown engagement hole in
a circuit assembly. Since at least two fish hooks are
placed back-to-back and urge against opposite sides of the

20 inner walls, the misalignment of the hold-down with respect
to the hold-down engagement hole is substantially corrected
during the insertion process. 1In addition, the inserted
fish hook portions are further adjusted and spread apart so
that the misalignment is further eliminated.

25 Consequently, another advantage of the current
hold-downs is an increased retention force due to the

_multiple fish'hooks.which are anchored into the inside wall.
Yet another advantage of the current invention
includes a simplified design of the connector housing

30 contact portion of the hold-down. Since a connector housing
is pressed down by a straight edge of the connector housing
contact portion or the straight edge is placed in a vertical
slot on the connector housing, the connector housing does
not have to be specifically configured for accepting the

35 contact portion. _

It is to be understood, however, that even though
numerous charactgrlstlcs and advantages_of the present
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hol d- down en enent hole 102 while the tips 22c urge 25 ag nsi de
wal | of tﬁ@oﬁggﬁﬁgomn engagenent hol e 102. Then, as shown |ﬁéﬁi%¥ﬁgg§ t he
application tool #2 is placed over the hold-down 10 so that the tips of the
| egs 126 presses against the top surface_22¢ of the fish hook portion of

t he hol d-down 10. A downward novenent of the 30 application tool #2 causes

tpetL ' SE Pgogrﬁmﬂﬂmﬁ Hefrd lﬁééierseaprmchl t}ﬁp@; Ltll?:efl&fﬁé%ém c(ijé%cctig@ioﬁ\m !
0 e no own engage, 0 an
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assenbly 100 invenmtdsssnidhenglimadcessrd nivol Mesusintat Bke asrel 1 egndiscisioges i n
FI GURE 6. FI G i.cat as |y
of a connect (t)r}_ I§E(%:’ueSI n?l%dqgr%qﬁ C]i rCéUéi{Eéi%q'!l}#%r{ q‘gas%er#%]géﬁo%&% éfgg
appl i cati én taod mmmm@mar%w@xmé:hmmmmkﬁs % itthe hook
portion 22 i ntQem Qi &ip\ﬁhé'ﬂﬁﬂe@fﬂex{@ﬁmé—%wd I&Qﬁ'&ﬁé\%%&&%@ﬁei@l a

first surface 200 as well as the extensiqn of the f hook, portion 22 by 5

appl yi ng pref@adngd of fheo g ridt ovBieh 4he ApRanded|SL3HF 3%ed by
arrows. Fl CURk Eéééé&trwxe%:&m;a@vam{mgas&wﬁ dhewrd ) st hokwenl d- down
10 fromthe ci,rcuit assenblé}}lqg1 tool, 300 is inserted in

ol - down endigeh e Rbe BF e GHTHE SO AAD (i RATE (SSe b

100. Ti ps.dBOZ.nﬂemdmimam)\pdrttmi B eengagescdante fiosh dmczﬂurﬁMﬁewlmich he
fish hook POLLION aped i AR SO S i LA e Al A O £21SES

the fish hook i p portion I sengage om an 1 nsi
hol d- down en@@g?éfrrmrtmﬂlb 102. 15 A hol d- down accordl ng the
current invention provides a higher tolerance for the m salignnment of the

fish



hook portions with respect_io.a.hold—dov
assenbl y wehsigiAt | east tygyé sRkeTHoxsBEENT
agai nst opp&gf%e sides of |he HEPLACEDr wal
hol d-down with respect to

ngagenent hole in a circuit

pl aced back-tgcq§%§ygﬁg%urge
t he
l'y

s, the msalignnment o

; agenentDESLEel$’§£¢EJ£MR+1ﬂ
corrected during the insertion process.-leadditio rmserted fish hook

.current holgbggwqg E&aﬂ%thQEﬁased retention force d
e

hooks whi ch are anchor Into the inside wall. Yet another advant age of the
current invention includes a sinplified design of the connector housing 30
contact portion of tha holaddadidowd FeR deeieg @ RMSictdr hdieAsed
down by a straight, edge of the_connect.or, hoysi ng contac qQrtion or(f e
Straight ed§e PsSHFEHIE ATSETRIYY ChE SiFEUHH ARECTRINC ORI "o ds A he
connect o5 hdosinngndaeemenit hale,t ¢hee lesidownaldonpedafingur ed for accepti ng

the 35 contact portion. L& i e ) s No er,. ev t h

nuner ous characteri st ir;cé:oi’né’%a%\?‘g% gg%gg_%%?lk%&glﬁge\ggl\rét contn[é%}-i:?:_ %I%rlﬁlsgﬁﬁgon

have been séprf secriima fraef drodgoideynddscitihet icomnectgat housiing d@edai | s of

the structure and fungé?;_%' 1 itthe JEnva iy %ktsr‘%la?.‘ihsﬁln‘ﬁ 21 Svildd Wstirati ve
n

only, and changes may made 1N detail, especially in tters o ngﬁe,
size 5 and &PPaRg&Ren orasky Of Rads fiste hookscihgivdfidor PFO¥iMAdNE™Sh to
me L ul HoeXhaahgie?@i ?t@_t e iy tUpeﬂai’m@éQ%Eﬁ al drmral ilnenlaf hoti@@ﬁi&@%aira
ich the appended.cl ai are _expressed. Far anpl.e, Qu not, .shown,
TS et “BReRR se B POrRACR FRET: SARL L STk P LA s

with respect to an axis along a portion near said proximal

portions are further adjusted and spread apart so that S
further elimnated. 25 Consequent |y, anot m‘\‘ &

end and said top portion and defining an angled tip, said
angled tip resiliently engaging an inner wall of the hold-
15 down engagement hole of the circuit assembly.

2. The hold-down according to claim 1, wherein
said top portion further comprises:

a grip area for providing a grip to hold the hold-

down; _

20 a plurality of intermediate portions each having a
first end and a second end, said first end of said
intermediate portion being integral with said proximal end
of said fish hooks; and

an adjoining portion integral with said second end
25 of said intermediate portion for adjoining said plurality of
| said intermediate portioms. .

3. The hold-down according to claim 1, wherein
said angled tip digs into the inner wall of the hold-down
engagement hole as the connector housing is pulled away from

30 the circuit assembly. |

4. The hold-down according to claim 1, wherein
said intermediate portion further comprises a protrusion for
temporarily securing the hold-down to the connector housing.
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10 |ntern§9|ate POFtIOﬂ and/or a sec:ﬁﬁsﬁﬁﬁhrhﬁg%ﬁggptlon Yg%ﬁﬂsgkgmﬁtaHDEd

out from ?ﬁ%?%ntmnematepomio or BEPLACES porti

REPLACEMENT SHEET -12- What is clained T3 % A_hpl d-down for securing a
connector housing to a circuit assenbly,_thg circuit assenbly having a
hol d- down engagenent hol e defined by an inner wall, the hol d-down

conprising. a top portisgn e ¢RNEEIW éd&x‘&lﬂi&cﬂ&rcmﬁi&' ng, akkFoin
securing the hold-down to the qonn&g;or qﬁﬁ%tn at ‘a top surface of the
connect or ho&§en GOTRSE t&F0 HORS RFo ME5H 1R '@g"&f"‘ TN G s rovetc ) t"%bt?}%ﬁlii on
havi ng downwabdley sadidgpretdtusdcntesingy ¢ geimef marbowriceatied «h rided i on
substantial |l y.par ald t t r .t t G S}

a plurality %ﬁagisf %@gkﬁnégﬁﬁﬁgﬁfﬁgﬁ%ﬁﬁﬁf¥%lngggﬁﬁhqﬁbﬁﬁﬁﬁﬁfgégﬁ; %hfggid
fi sh hook$ hami tyea hoddcidenwn aedadadjinge mhnangnikblep portion and a di st al

end opposite said proximal end, a portion near said distal end being angl ed
Wth respect to an axis anngHSFfortion near said proxinmal end and said top

portion and defining af-andl -plowy i fer hplding B fepestqn hAUFingntdy
engaggl the i Bn%'tir‘é%'ﬂt Qs slelftd> tl'j/Q!c EHEO\YL YIS tagw_ ; mB G/} &xa?fir@@f Q‘idk}jﬂc%own
assermbly so as to have an.intérference fit, said projection of said top
portion adap?&ﬂaﬁﬁ“mtn?’éﬁ]ﬁ'sgih& éﬁ?&dg'd{%np querrf‘gs&d'{ﬁrent with the inner
wal | . 2. The hol d- dawplacadrhidiyngfi corimeanck;, hdheyigign citthdtopgaor 1o

furth ' , ' f ol | | d-d ,
ol ural (i) 6P REERRth e SR ) WP o RS B2 Cocond

end, said first end of as@laradidymedi dndegrmadiate Rantdant @ph RAYNg A d

proxi mal end$;okeSand hindh helcdndRGEN RPN RYHd I ddbreBalsaddh
sai d second end of said intermediate portion for adjQining s%idjplurqélty
of said int eiREETHEELIFEE PoREions being integral with one end of sai

connector housing contact portion;

15 an adjoining portion located at the other end of
said connector housing contact portion for adjoining said
plurality of said connector housing contact portions; and

a plurality of fish hooks each integral with said
second end of said intermediate portion, each of said fish

20 hooks having a proximal end adjacent to said second end of
said intermediate portion and a distal end opposite said
proximal end, a portion near said distal end being angled
with respect to an axis along a portion near said proximal
end and said intermediate portion and defining an angled

25 tip, said angled tip resiliently engaging an inner wall of
the hold-down engagement hole of the circuit assembly.

7. The hold-down according to claim 6, wherein
said adjoining portion serves as a spring to urge said
connector housing contact portions against the connector

30 housing so as to iﬁcrease a retention force of the hold-down

for retaining the connector housing.

8. The hold-down according to claim 6, wherein
each of said fish hooks further comprises lateral surfaces,
a top inner surface and a bottom outer surface, said distal

-
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REPLACEMENT SHEET - 13 3.7 The hold domn according to cIa|n11 wherein’
sai d angvedssins - r wal |- of the hol d- dowpEngseesget hol e
as the connector it BlEETH ﬁEE -away fromthe circuit assenbly. 4.

The hol d- down acc diné‘?%ﬁ%? , wherein each of said internediate
portions further c I"'SES a pro rusi on Lér-tenporarily securing the

hol d-down to the connector housi ng. , 5. The hol d-down according to claim

4, wher ei n Mt RYFIHERR RE rfboma’smhe%cﬂfﬁi A rREHIM rRpter cIrfaeee,
sai d protrusdinyg haiRged Wt :fe@;eéwl 05 ddd Patectial ehd B OESH B L

portlon to ha an interfere ce f t he hol d-do reta t hr ough
ol e, 6. * SHLAJT JHET i h Atk Al i 49%1%%@
assenbly, tdurvad(pnrtrmmenbly havi ng a hol d- down engagenent hol e, and the

connect or housi ng having a hol d-down retaining through hole, the hold-down
conprising: a plurality of connector housing contact portions for securing
the hol & down to the corffethaldmipimpceerdingita clgim h ervheiein
portions eagly dayidihP drid BoR bk SRVt &th Siak#hd dd Sis ee%pé)fe&ach
of said internedjate portiaqns_ being integral with one en of sal d connect or
housi ng comﬁﬂﬂréﬁwﬁq Qéiﬁ? J1Rai d internediate portions having a barb
for an interference f|t I n the hol d- down retalnlng through hole so as to
tenporarily secure t hol.g-.d t he conne hou 0|n|ng
portion located at the othe %@;}h%fd Y F o %rt ‘Eslllsﬁﬁb %’orﬁ’aié €Hdrtion
for adj oi nisaidaurygdirertionfseries s e cmring U ngrgoeaid goyledns;

and a c@nﬁﬁ Ng s‘ih EaEgu{éé "t Ol EAGRI TS e UdTh Sitith SEEQUGLARL: YoPd! @ (

REPLA

of the circuit assembly so as to increase a retention force
of the hold-down for retaining the circuit assembly.

11. The hold-down according to claim 6, wherein
said retention of the hold-down is approximately 20 pounds.

15 12. The.hold-down according to claim 6, wherein
the hold-down engagement hole is a drill through hole on a
printed circuit board. '

13. The hold-down according to claim 6, wherein
the hold-down engagement hole is a plated through hole on a
20 printed circuit board.

14. The hold-down écdordiné to claim 6, wherein
said angled tip digs into the inner wall of the hold-down
engagement hole as the connector housing is pulled away from
the circuit assembly ' '

25 15. The hold-down according to claim 6, wherein
said intermediate portion further comprises a protrusion for

temporarily securing the hold-down to the connector housing.

16. The hold-down acgoxding to claim 15, wherein
- the connector housing has a hold-down retaining throggb_———
- /
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-14- intergRd por iy yid fish | - Lael . end
adj acent to sglggﬁgeconmmmﬁmmﬂﬂﬂmt er medi [gfH8 POFRT HAS m&%#@?‘eend
opposi te said proxinmal *end, ta porti o”n near sai d difEPEACEBND bei ng angl ed
with respect to an axis along a portion nears Xt ~eftd and said

I nternmedi ate portion and defining an angled tip, said angled tip

resiliently enghgjnsahd ppoerusabh béihBeahphdrdewnbarsagdeseateloba ehet he

circuit assenply_ s 0. .Lpterference fit. 7. .The hol d-down ,
according to %%%?n1g?éa%e%gg%gggaﬁagéjé?ﬁlﬁﬁnpSPtFBXesEFvé§QS§Q§r§BFFﬁ31FO
urge said conimctbe holdrdgwnonetainpogt tbmeughahnide.t he connect or housi ng
So as to increase a retention force of the hol d-down for retaining the

connect or housi ng. 8. The_hol d-down according to claim®6, wherein each
of said fish hooks furthér cBnpifBeBopkt bpaf-downafes, haldépgi anepnpectaze

and a bottompsieingUEdagecisgn e dasbambePd PHE! LPcAitSabdehBRy RAGingNd
sai d botton13%%ﬁ% urfaces belng cgrxed ﬁ%th neﬁpﬁct to iald proxi mal énd
portion of sdf béPVﬂn%?gﬂﬂﬁmﬁ F "Bkt ohGuf tPPshPPkcBeldafPiing a curved
portion. 9. comeidihg: down according to claim8, wherein said distal end
portion of said lateral_s S ta wa said angled ti . 10.
The hol d- down accordingat%i%?§?%$g,oghggéﬁgcégfdﬁgé?%ga SSP?FS% E8E§é§n§s a
spring to urdgiosasecangradthe pfaghrheokt heldndewnwabl thé chsnaotdrdown
engagenenf g halg,&{ndhe circuit assenbly so as to increase a retention force
of the hold-down for retaining the circuit assenbly. 11. The hol d-down
according to claim6, wWhertiFathtY et éRterHediatacPastdonswaars having a
aﬁpr oxi ma':]el Kf’%ﬁbtﬁwsand a-éécoxri],al- en&hesﬁgdidﬁiﬁﬂﬁ éﬁﬁﬁbﬁi laﬂch00§| L GF .
erein the hagld-down. engagenent e.is a dri t hr oug ole.on_a printe
circuit boanﬁnﬁﬁfmgﬁ#ﬁF%dﬁ%gﬁbﬁﬂsa %b?%iﬁﬁt?%rﬁ}aYﬁF%,°ﬂﬁe?§?n°?h§gld
hol d- down engagemsttohdheusing edmtadt t bootugbnhol e on a printed circuit

board. 145 The hol d- dopry Aerof PGt O £LA! brs OELA! NnPaba gl el Lika

digs into the inner wal he hol d- down engagenent h e~ conhec
housi ng second end of said intermediate portion, each of said fish

hooks having a proximal end adjacent to said second end of
said intermediate portion and a distal end opposite said
proximal end, a portion near said distal end being angled

20 with respect to an axis along a portion near said proximal
end and said intermediate portion and defining an angled
tip, said angled tip resiliently engaging an inner wall of
the hold-down engagement hole of the circuit assembly, a
portion between said proximal end and said distal end

25 defining a curved portion, said curved portion serving as a
spring to urge said angled tip against the inner wall of the
hold-down engagement hole of the circuit assembly so as to
increase retention force of the hold-down for retaining the
circuit assembly; and

3¢ an adjoining portion located at the other end of
said connector housing contact portions for adjoining said
plurality of said contact portions, said adjoining portion
serving as a spring to urge said connector housing contact
portions against the connector housing to increase a

35 retention force of the hold-down for retaining the connector

housing.
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Is pulled away fromthe ciiggLLﬂassenbly. 15. A fish-hook hol d-down for"
hol di ng &ye@ 943184 OF ~ ' QAQSBﬁﬁﬂrcuit assembly, the ci et g&a&ybly
havi ng a hol d- down gohol e, : and t he connect or hou5|ngsﬁaV|ng a
hol d- down ret ai ni ng\thr the—f1Sh- hook hol d-down conprising: a plurality
of connector housin act portions forigecuring the fish- hook hol d- down
to the connector housing; a plurality of internmedi ate portions each having
a first end and a second end, said first end of each of said internediate

" portions being integralg wi 0 1 ' nect or_.hQusi cont act,
portion, each of sai d%sﬁt Q?ﬂr%gd?%l?%@?{ﬁ c%?s ra%\%%ﬁg%g S o g7atn"’ erein

i nt er f er enc@chy ofn sadd {dieh borks furthiery compnigeshdlatesmlasunfaces,

t emporaril y aseey dnnde sahrdad@Wanko at bR teem it ré‘?xgsf!a'?_@, & ld”cﬁ”élttaﬁt of
0

fish hooks eagh inhe ral_ wth sgid second end of, said internedi ate rtion,
each of sai §°Fi 8% ofafRtd &OF: dBNeR) a&%dséd-jda@éﬁtt%%eé’ esnd
of said isnt berdndi suevedr wiith aedpect toalsaddd walle evd HotQEn™s end, a

portion nea i d di l.end.bei lL.ed w respect to an.axis along a
portion nea%aégigogrgkﬁﬁglQ&ﬁdggﬁg g§%§%WhF@&ﬁ€d?E& aA565 O&T 2P E i ni ng
an angl ed t Fprvedi goxkdrad tip resiliently engaging an inner wall of the
hol d- down engagenent. hole of the circuit assenbly, a portion between said
proxi mal end -16- and said g;ital end defining a curved portion, said
curved portion adapted?ro BoesBPifngons aceprdigg: §oucdaisnild, ampeseini p

agai nst thesaddedisabl ehdt perkobe- deweacaoageerall Bokeaebst ig Eiaga%'ijetd
assenbl& S0,as tﬁgincn ase aggegtion force of the hol d-down for rétaining
I d

t he circ&ittgggg ??l nd"g J&Pning portion |located at the other end of
sai d connector housing-contact portions for adjoining said plurality of

said contact portionsgpnsai dj.Qk Ri oLti.on.Lservin s.a ring to.urge
sa:d connectoP hoLsinéoéohgggth%%?%pgﬁg §§§§%9359K3°28§ﬁé8t3 'L Fﬁd%tg

i ncrease a Paieninsarmeddatef PeKEinsl furiber tomprdsesnanprobeusdoneEoar

housi ng. 16tempdRaridydsdewriagCendi R81HAGEWAI Ebléheweshﬁ;eeea@caoafsiagkg

fish hooks further conprises lateral surfaces, a top 1 nner surface an
bottom out er _ :
- 21. The hold-down according to claim 20, wherein

15 the connector housing has a hold-down retaining through
ho;e, said protrusion béing a pair of barbs located on the
side of the intermediate portion to have an interference fit
in the hold-down retaining through hole.

22. A method of placing a fish-hook hold-down for
20 securing a connector housing to a circuit assembly, the
circuit assembly having a first side and a second side, a
hold-dgwn engagement hole connecting the first side and the
second side, the fish-hook hold-down comprising a connector
housing contact portion, intermediate portions, and fish-
25 hook portions, each of the fish-hook portions having an
angled tip, the method comprising the steps of:
‘ a. securing the hold-down to the connector
housing; | . '
b. inserting the fish-hook portion into the
30 hold-down engagement hole from the first side towards the
second side Qf the circuit assembly so that the fish-hook
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surface, said distal end poFtion of said top. geeddl d t om out er
surfaces. bg'lor?é's&l?ved with respect to saiy e r??’g’h]sg"fmsg d top
i.nner and said bottom outer surfaces defi Qi d-poTtion. 17. The
hol d- down according to claim 16, wherein Saig-diStal end portion of said
| ateral surfaces is tapered towards said angled tip. portions engage an
~inner wall of 6Pﬁ18ﬁ'_bdeﬂﬁ eeaﬂaﬂ,ﬁf{&ﬁtwHQh.ebfa@ﬂe%oi@"—&édrhnanﬁ?_eﬁ@ﬁ'ted
tip of each d? t he fi gh-hook:portions towards the:econd side Unfil the
angled 5 tip ?%*?he?narges agai nst the inner wall. 23. The nethod according
to claim22 further conprises.aspreadbhgr enevangleletipsbfhealkhhelfdttiewn
fromthe circpit, e shi e o] lap.from S nd_si
tovar ds the (11E0 588 BYrEheRy: PoUrilC B 8E b s 68 U T 1958 g8
met hod accér diip ferthermizgeswagadnatt hbef ishelowklhbol d-down is secured to
t he connector housing by an interference fit of the internediate portion in
said step a). 25. A nmethod of placing_a fish-hook hol d-down for 15 securing
a connector housing to a3cir Ehet masBedbprycordéngi EeurtaalsrbEyprhaerng a

first side angbmpsese8Uasktep 8fhekflodong £REa8ESANhoBR! Rotanaewhi Fetokhe
first side to the second s I_Si ng %gnnector

| de he, fish-hook | d-do conpr
housi ng contaE?ep%+¥?Bﬁ§,a?ﬁ?@?#%dpgtguﬁ ?PQOEE? ﬁﬁawgﬁsﬁggzgrﬁgo
portions, eackecdbndhsifiestowapdspbhei bheshagidg af ahgl edrtupt tbsembilyad
conprising the steps of: a. securing the fish-hook hol d-down to the
connector housing; and b. inserting the fish-hook portions into the 25
hol d- downi@ngagenent hok€-t oRhedvethedsaceandingetof cipdmeRecuwhexsdanihbe

whi | e spreadi fggth PRoROhSHAL BBwRf 15N8ebi$88 to the connector housing by
an interference fit of the intermediate portion in said step

a).

25, A method of placing a fish-hook hold-down for
15 securing a connector housing to a circuit assembly, the
circuit assembly having a first side and a second side, a
hold-down engagement hole connecting the first side to the
second side, the fish-hook hold-down comprising connector
housing contact portions, intermediate portions, and fish-
20 hook portions, each of the fish-hook portions having an
angled tip, the method comprising the steps of:
a. securing the fish-hook hold-down to the
connector housing; and
b. inserting the fish-hook portions into the
25 hold-down engagement hole towards the second side of the
circuit assembly while spreading the angled tip of the fish-
hook portions towards the second side until the angled tip
sufficiently urges against an inner wall of the hold-down
engagement hole.

30 26. The method according to claim 25 further
comprises a step of removing the fish-hook hold-down from
the circuit assembly by pushing the angled tip from the
second side towards the first side of the circuit assembly.

LT T




hook portions towards the'second side

ur ges agay¢ i nner wall of t

26. T.hget%mat l(‘)’ggqaccordi ng to- g_wﬁ‘?%tﬁ .
t he fish-hook hol d-down fromt ci'Ptuit~assenbly by pushing the angled tip
fromthe second side towards the f4Tst-sigle-of the circuit assenbly. -
18 - 27. The nethod according to claim 25, wherein the fish-hook hol d-down
is secured to the cofect Ghehmeshogl ecmrdimioe tceicdiaden 25, eiheiredn the

i nt er nedi a Okt ' ' : ' :

ol aci ng o freh osk’ ol e 43P sBeurag co the comtftcror MY By |
circuit assanmpenfiexremce fiit ofsdhe initsrmediate portdioye imnead s &G
side, a holgd-down engagenent hol e connecting the first side and the second
side, the system conprising: 10 t he hol d-down further
conprising: a plurality of connector housing contact portions for securing

t he hol & down to the 28annacteystiensorg pladging al iftisehdok eloledidtiwen so
portions 1

5 ' . irst ] second e sai d
first end 8f &8RS clor??‘ %gr?rzggla é{og"gﬁg‘é it_-'é)ns‘:=1 %(}r?glq'%n%és reé'ﬁ)ri\kﬁ’t hrkqioene end
of said coeievudt Begemiy it having gorfinst sideadingd @ mpqemd isdde,o@at ed at
the 20 pno1d-down endddeflerfhdlle TRIFhAIMRE e HAUTING RN ARE g} ti On
for adjoining said plurallity of said contact portions; and a plurality of
fi sh hooks S€5ERG Migga/the system comprising:

%gai\e angled tip sufficiently °
own_engagenent  hehfssodksos

“conprises a step of renoving

10 the hold-down further comprising: (
a plurality of connector housing contact
portions for securing the hold-down to the
connector housing;
a plﬁrality of intermediate portions
15 each having a first end and a second end,
said first end of each of said intermediate
portions being integral with one end of said
connector housing contact portion;
an adjoining portion located at the
20 other end of said connector housing contact
portion for adjoining'said plurality of said
contact portions; and
a plurality of fish hooks each integral
with said second end of said intermediate
25 _ portion, each of said fish hooks having a
' proximal end adjacent to said second end of
said intermediate portion and a distal end
opposite said proximal end, a portion near
said distal end being angled with respect to
30 an axis along a portion near said proximal
end and said intermediate por:ion and
defining an angled tip;
a first applicator detachably placed on said
adjoining portion for inserting said fish hooks into the
35 hold-down engagement hole towards the second side of the
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wth said gryeyp{epnd of said internediat ey [ each
of said fish hooks having a proximal en i *F%ﬁt’*‘ﬁtso‘aésal d s&€ é’é’ﬁ%’%
said internediate portion and a distal d o (ﬁﬁCFE said proxinal end, a
portion near said distal end being angled w4 TTF€§ﬁECt~#o 30

an axis along a portion near said proximal end and said internediate
portion and deirouhy assempled sapd angueaxtapp&eeauQ@anyah S?ﬁh & dd on
e 0

d adj t f fish hoogks. into t
hgagenent  hoLELoWETS DhetSEcBhyATegah prbRgenatt; yoTey o ns, el "
said angl ed tapsew@biyiealfly engagi ng an i nner wall of the hol d- down
engagenent hole of the gléggbﬁdagégggbétogngeeggﬁggﬁgd ?Bhbgatorggg%?chably

pl aced on said 5 angled ti rea i sh
hooks toma?dsa?%%egeEbHﬁ §PHeSBﬁ?ﬁ¢1§§|éaaﬁgﬁ§§1?ﬂptﬁ95thérsange§la@a|nst

the inner wal hookS. t;}éwﬁ:y&éeﬁhéoéeabﬁdl tQﬂdé\ ﬁﬁ%:ﬂihggﬁdhgggggrﬁ‘é"gﬁ. 05235 %r
secure a connector housin a,circui ssenbl y, e
havi ng a firstoer %ea%ﬂﬁnﬁg é@%nﬁnﬁ?ﬁe a%\fhold down engagenent hol e

connecting the first side and the second side, the systen1conprisin tt?g
or t1 ons for securi ng tha nob o SHesen EoH R s RAA R oF SRBuBrRl. RalAr BRER: £
of internedi &% PRreeedte cAcFORRSTHYY ahousingehnd andlacsetoadsembly, the
10 circuit assembly having a first side and a second side, a
hold-down engagement hole connecting the first side and the
second side, the éystem comprising:

the hold-down further comprising:
a plurality of connector housing contact
15 portions for securing the hold-down to the
connector housing;

a plurality of intermediate portions
each having a first end and a second end,
said first end of each of said intermediate

20 portions being integral with one end of said
connector housing contact portion;

an adjoining portion located at the
other end of said connector housing contact
portion for adjoining said plurality of said

25 contact portions; and

a plurality of fish hooks each integral
with said second end of said intermediate
portion, each of said fish hooks having a
proximal end adjacent to said second end of

30 said intermediate portion and a distal end
opposite said proximal end, a portion near
said distal end being angled with respect to
an axis along a portion near said proximal
end and said intermediate portion and
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said first end of each_of sai gdi ate 20 portions
bei ng i nwagsss101 t h orlgy gghaaf P@éleé'-%nnector housi ng conpaglushdisgdedn; an
adj oi ning portion | ocdted ®EPUASEPOt her|l end of said connector housing
contact portion for adjeirin plurality of said 25

contact portions; and a plurality of fisRhooks each integral with said
second end of said internediate portion, each of said fish hooks having a
proxi mal end adjacentaPoa@&ﬂéc§§@6héeﬁﬁﬁhéblyoplaced on said adgaiighing

lnter”Edlat@oBQ&bh°En§ﬂQa§ddE§bﬁ'h%BﬁsOEBQSEh§e§€hﬁ pbaiaﬁ%'sﬁ“ﬂoo%sport'on
near said d|s§ angled with regpgct to ﬁ axts along a portion

n

near said prBkP H&ﬁgng°¥§|8n9ﬁﬁspﬁﬁﬁl pGPVPEﬁSaﬁBe3§ec°nd side

defi ni ng anoﬁnghedcurpulandssemb120 sadd app&heatet demaqhahbbuah ed on
said adj@in o] d f ok or,i g.said . fish hooks
i-nto theg ho QQSBQEE nggggn%ngi%olgipo§gr §1thlggcg 58 BFIEREDE 1 cui t
assenbl y, séﬁ§°§§pﬁié§t§ntéﬂnﬁaudneogébﬂ Slppreaﬁfmgleatdyanggedagannst
said fish- heﬁkinhe»awailtae aeienao%hdengagbheﬁE'ﬁo eg'ed tips sufficiently
urge against an inner wall of - down agenent hole. This Sheet Has
Been Re | aced
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