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ELECTRI CAL CR HOLD- DOMN Fi eI d of. the. I nvention The | \qel.m%gg%lzgl ates
40 a hol d- down el ectrical connectors, and nore particul ar O anulti

si ded hol d- down 5 for interconnecting an electrical connector to a printed
circuit board ("PCB"). Background of the Invention Hol d-downs are generally
used to interconnect electrical connectors to other electrical connectors
or PCBs. 10 The type of hol d-down used depends on the type of electrical
connection being fornmed between the conponents. For exanple, if the

el ectrical connection is a sol derless formof connection, the hol d-down
used may be a rivet or nut and bolt conbi nation. These fornlof hol d- downs
are necessary when the 15 interconnection needs to mninmize lateral (X &
Y pl ane) novenent-relative to the interconnection. Hol d-downs may al so need
to resist unwanted vertical (Z plane) novenment such as from mating and
unmating forces. Al though, .rivets and nut and bolt combi nati ons may be
adequate, 20 a hol d-down at a |ower nmanufacturing cost which provides
adequate resistance to X, Y and Z pl ane novenent is needed.

ELECTRICAL CONNECTOR HOLD-DCWN _

Field of the Invention

The invention relates to a hold-down for electrical

connectors, and more particularly to a multi sided hold-down

5 for interconnecting -an electrlcal connector to a printed
circuit board ("PCB") . -

Background of the Invention

Hold-downs are generally used to interconnect
Helectrlcal connectors to other electrical connectors or PCBs.
10 The type of hold- -down used depends on the type of electrical
connection being formed between the coﬁponents. For example,
if the electrical connection is a solderless form of
connection, the hold-down used may be a rivet or nut and bolt
combination. These form of hold-downs are necessary when the
15 interconnection needs to minimize lateral (X & Y plane)

movement relative to the interconnection.
Hold-downs may also need to resist unwanted vertical
(Z plane) movement such as from mating and unmating forces.

_ Although, rivets and nut and bolt combinations may be adequate,
20 a hold-down at a lower manufacturing cost which provides
adequate resistance to X, Y and Z plane movemeht is needed.

In addition, a hold-down is needed that does not require any
tools when used to form an interconnection between an .
electrical.conﬁector-and a PCB.



In addition, a hol'd-down is needed that does not require any tools when

used to i nt erconnecti on between an electrical con a PCB
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Summary of ‘t'he I nvention The objéct of the invention is to provide a
hol d-down which resists movenent in the X, Y and Z plane, which has a |ower
manuf acturing cost than conventional hol d“downs, and 5 which does not

require toogﬁ égE-iB§ Lﬂéeiﬁ#gﬂﬁigﬁo an el ectrical connector and a PCB when
form ng an : | ectrical connector and the PCB. To this
end, a hol d-down of The pbaseht of nkkatimrentoion s teoprovidegaahel Andewne
via a circulRicRO8s\Wistll moviameh? Sitd Unidire, i fchHdes HIRRAY, Naviéw Rabage
portion, a first side portion, and a second side portion. The portions
formng thel®¥sy \M?é‘r‘-bfoal%%%%?toft E%Y?%E%%?fcﬂ"é’]iﬂﬂ s, and
enconpasseswhiiehbofiyes s ripteatrequiiten tbelgi afieteritd tilmexitricd ainker ean
wi thin the gié&%&fé%l connector and a PCB when forming an interconnection
of the electrical connector and the PCB. _
To this end, a hold-down of the ﬁresent invention for
interconnecting a.structuré via a circular bore within the

10 structure includes a body having a base portion, a first side
portion, and a second side portion. The portions forming the
body where the diameter of the smallest circle which ‘
encompasses the body is greater than the diameter of the
circular bore within the structure.

15 In addition, the body has a gap formed between the
ends of the first side portion and second side portion so that
the diameter of the smallest circle which encompasses the body

. may be made smailer than the diameter of the circular bore
within the structure so that the body of the hold-down may'be

20 inserted into the circular bore within the structure.

' As a consequence, the body of the hold-down provides
a plurality of pdints of contact against the side walls of the
circular bore within the structure when the body is inserted in
the bore because the diameter of the smallest circle that

25 encompasses the body is greater than the diameter of the bore.

This embodiment of the invention may further include
a second body connected to the body of the hold-down for
interconnecting a second structure via a circular bore within
the second structure to the structure interconnected by the

30 body of the hold-down. The second body having a base portion,
a first side portion, and a second side portion forming the
second body where the diameter of the smallest circle which
encompasses the second body is gfeater'than the diameter of the
circular bore within the second structure. ° _

35 The second body also having a gap formed between the
ends of the first side portion and second side portion so that
the diameter of the smallest circle which encompasses the



15 In addition, the body has a gap forned between the ends of the

first sid | and second side portion so that the dia e
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Shallest cir ch enconpasses the body nay be made snal an the

di aneter of the circular bore within the structure so that the body of the
. hol d-down may be 20 inserted into the circylar bore within the structure.
"As a consequence, the body of the hoId dowt provides a plurality of points
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bet ween the en rst side portion an side portion so t
second structure because the diameter of the smallest c1rc1e
10 which encompasses the second body is greater than the diameter
of the bore of the second structure so that the structure and
the second structure are interconnected by the body and the
second body of the hold-down.

According to another embodiment of the invention, a

15 hold-down of the present invention for"interconnecting. a
structure via a circular bore within the structure includes a
body having a plurality of‘portions. The portions forming the
body where the diameter of the smallest circle which
encompasses the body is greater than the diameter of the

20 circular bore within the structure.

'In addition, the body has a gap formed between ends
of portions of the body so that the diameter of the smallest
circle which encompasses the body may be made smaller than the
diameter of the circular bore within the structure so that the

25 body of the hold-down may be inserted into the circular bore
within the structure.

As a consequence,  the body of the hold-down provides
a plurality of points of contact against the side walls of the
circular bore within the structure when the body is inserted in

30: the bore because the diameter of the smallest circle that
encompasses the body is greater than the diameter of the bore.

This embodiment of the invention may further include
a second body connected to the body of the hold-down for
interconnecting a second structure via a circular bore within

- 35 the second structure to the structure interconnected by the
body of the hold-down. The second body having a plurality of
portions forming the second body where the diameter of the



the dianmeter of the smallest circle which enconpasses the WO 96/ 02963
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circul ar n the second structure so that the secon t he
‘hol d-down may be inserted into the circular bore within the second
structure, 5 As a consequence, tgg second body of the hol d-down
provides a plurality of points of contact against the side walls of the

circular bore within th co tr n e 0
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greater thansepﬁcg&fgpter of the bore of the second structure so that the
structure and the second structure _are_interconnected gé?the body and t he
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structure vig 2 fLLEUL PO nth NeflcbiiSaSLLY LML ColBSE U5SaF may be made
smaller than the diameter of the circular bore within the
second structure_so that the second body of the hold-down may
be inserted into the circular bore within the second structure,

10 . As a consequence, the second body of the hold-down
provides a plurality of points of contact against the side
walls of the circular bore within the second ‘structure when the ‘
second body of the hold-down is inserted in the bore of the
second structure because the diameter of the smallest circle

15 which encompasses the second body is greatér than the diameter

' of the bore of the second structure so that the_structure and
the second structure are‘interconnected-by the body and the
second body of the hold-down.

According to another embodiment of the invention, a

20 hold-down for interconnecting a first sﬁructure to a second
structure via a circular bore within the first structure and a
circular bore within the second structure includes a first body
having a plurality df portions forming the first body where the
diameter of the smallest circle which encompasses the first

25 body is greater,than the diameter of the circular bore within
the first structure. '

‘The first body having a gap formed between the ends
of portions of the first body so that the diameter of the
smallest circle which encompasses the first body may be made

30 smaller than the diameter of the circular bore within the first
;tructure.so that the first body of the hold-down may be
inserted into the circular bore within the first structure.

The embodiment also includes a second body having a
plurality of portions' forming the second body where the

35 diameter of the smallest circle which encompasses the second
body is greater than the diameter of the circular bore within

the second structure.



body having a plurality of portions. The portions formng the body where
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“addition, the body has a gap fornmed between ends of portions of the body so
that the dianeter of the smallest circle which enconpasses the body nay be
made snaller than the diameter of the cirtufal bore within the structure so

that the 25 body of thg, hol.d-do e lnserted.into t circul ar, bore
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where the di ppLeL &Ed}; hfs ‘smaller than the diameter of the smallest circle
which encompasses the second body.
10 Finally, the embodiment includes a shoulder connecting
the first body to the second body where the shoulder is offset
so that the first body and the second body are aligned along a
common centerline. '

Brief Description of the Drawings
15 The invention will be described below in more detail
with reference to the figires.
" Figure la shows a side view of a first preferred
embodiment of a hold-down according to the invention.
Figure 1b shows a side view of the hold-down shown in
20 Figure 1a rotated 90 degrees. ' '
Figure 1lc shows a bottom view of the hold-down shown
in Figure la.
Figure 1d shows a top view of the hold-down shown in
" Figure 1la. ' o
25 Figure 2a shows a side view in partial Cross-Section
of the first preferred embodiment of a hold-down
interconnecting two structures according to the invention.
Figure 2b shows a bottom view in partial Cross-Section
of the hold-down shown in Figure 2a.
30 - - Figure 2c shows a bottom view in partial Cross-Section’
of the hold-down shown in Figure 2a. '
- Figure 3a shows another side view in partial Cross-
Section of the first preferred embodiment of a hold-down
intercdnnecting two structures according to the invention.
35 - * Figure 3b shows a bottom view in partial Cross-Section
of the hold-down shown in Figure 3a. |
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hold-down of the present invention in a stage of manufacturing.
Figure 5b shows a side view of the hold-down shown in
Fig. 5a. _ _ _ .
10 Figure 6a shows two hold-downs -according to the
invention in the process of being inserting into a circuit
‘board via an insertion tool to form an interconnection between ‘
an electrical connector and the printed circuit board.
Figure 6b shows a top view of the hold-downs and
15 electrlcal connector as shown in Fig. 6a.
Figure 7 shows a hold-down accordlng to the invention
in the process of being 1nsert1ng-1nto ‘a circuit board via an
insertion tool to form an interconnection between an electrical
connector and the printed circuit board and is a side view of
20 Fig. 6a. . _ |
Figure 8a shows a side view of a second preferred
embodiment of a hold-down according to the invention.
Figure 8b ehows a side view of the hold-down shown in
Figure 8a rotated 90 degrees ' )
25 Figure 8c shows a bottom view of the hold-down shown
in Figure 8a. '
Figure 8d shows a top view of the hold down shown in
. Figure 8a. :
o Figure 9a shows two side views 'in partial Cross-
30 Section of the first preferred embodiment of a hold-down
‘eccording to the invention additionally having retentive bumps.
Figure 9b shows two side views in partial Cross-
Section of the first preferred embodiment according to the
invention of a hold-down additionally having stamped barbs.
35 .- Figure 9c shows two side views -in partial Cross-
Section of the first preferred embodiment according to the



According to anot her enbodi ment of the invention, a 20 hol d-down for

i nt erconn ' first structure to a second structure via ' bore
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within the Structure and a circular bore within the s cture
includes a first body having a plurality of portions fornming the first body
where the diameter of the smallest circle which enconpasses the first 25
body is greater than the dianeter of the Tifcular bore within the first

truct . The fi - bodye havi faqr between the.ends, of portjons
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: ' . Section of the hold-down shown in Figure 10a.
Figure lla shows a side view in partial Cross-Section
of a fourth preferred embodiment of a hold-down interconnecting
10 two structures according to the invention.
Figure 1l1lb shows  a bottom view in partial Cross-
Section of the hold-down shown in Figure 1l1la.
Figure 12 shows a side view in partial Cross-Section
of a fifth preferred embodiment of a right angle hold-down
15 interconnecting two structures at right angles according to the
invention.

Detailed Description of Preferred Embodiments
Figures la to 1d show a first preferred embodiment of
a hold-down 10 of the present invention for interconnecting two
20 structures. The hold-down 10 as shown in Figures la to 1d has
two bodies 20 and 30 which are connected by a shoulder 40 which
offsets the two bodies so that they are aligned along a.common
centerline as shown in Figure 1b. If the bodies have the same
diameter, however, the shoulder 40 need not be offset to align
25 the bodies along a common centerline.
As shown in Figures 1lc and 1d, in the first preferred
- embodiment of the invention, the bodies 20 and 30 have a
:§ubstantia11y-triangular shape when viewed from a horizontal
perspective of the hold-down. Each body 20 and 30, includes a
30 base portioh 26 and 36, a first side wall portion 27 and 37,
and a second side wall portion 28 and 38.
~ Referring to the first body 20 in detail, the base
porfiShTéf“tHe“body'ZG connects to the first side wall portion
27 and the second side wall portion 28 at the ends of the base
35 portion. The first side wall portion 27 is attached to an end
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second b having a gap forned between the ends of portio he second
body so Bﬂé?"%&ydi aneter of the smallest circle which encgﬁgﬁégssé’g"lﬁhe
second body may be made smaller than the diameter of the circular bore

within the 5 second structure so that the second body of the hol d-down may
be inserted into the circular bore within&He second structure where the
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the body 20. The first side wall portion 27 and the second
side wall portion 28 do not meet at the centerline but form a
10 gap 29. The base portion 26, first side wall portion 27, and
' second side wall portion 28 form a substantially triangular
shaped body having a first diameter where the body 20 extends ‘
in a vertical direction. Similarly, the body 30 has a base
portion 36, first side wall portion 37, and second side wall
15 portion 38 that form a substantially triangular shaped body
having a second diameter where the body 30 also extends in a
vertical direction. .
In the preferred embodiment of the invention, the base
portion 26 and 36 of the each body 20 and 30 of the hold-down
20 10 also inéludes a barb 24 and 34. The barb extends out
vertically from top portion of each body toward to the bottom
portion of the body. In the preferred embodiment of the
invention, each'bod§ 20 and 30 of the hold-down 10 also has a
beveled edge 22 and 32. The beveled edge 22 and 32 is formed
25 on the base portion 26 and 36, first side wall portion 27 and
37, and second side wall portion 28 and 38. The interaction of
the various components of the bodies 20 and 30 of the hold-down
10 is explaihed_with reference to Figures 2a to 2c, 3a to 3c,
and 4 below. : o
30 : Figures 2a to 2¢c and 3a to 3c; show the hold-down
shown in Figures la to 1d inserted into two structures 50 and
60 to form an interconnection of the,s;ructures;._As shown in
Figures 2a to 2c and 3a to.3c; the first body 20 is inserted in
a first structure 50 and the second body 30 is inserted in a
35 second structure 60. In the prefe_rré_d embodiment of the
invention, the first. structure 50 is a printed circuit board,



In Figure la. Figure 1d shows a top view of the hol d-down shown in Figure

la. 25 WO 96/029651 gure 2a shows a side view in partial Cropgrfieosiesdss of
Jzhe first preferred enbodi nent of a hol d- down i nterconnecti ng

two structures according to the invention. Figure 2b shows a bottomview in
partial Cross-Section of the hol d-down showp in Figure 2a. 30
Figure 2c shows a bottomview in partial Cross-Section of the hol d-down

shown in Fi guses 2andFichiel eskforsd 08B raBehPer 69 diss VagWeledpatildadl &d@$sctor
St on o Lt St Ll | SER SRR R Sl e LS Iy T connect o,
bottom view i n parti al The oPEBSEN | hasofa tdierdwl ar dbarres [E2vnhavikggar ef Best
\?/)\D 96/ 02963 c%itameter and the -el?cgical .co{mecto PEl/ gﬁ%%/ Q%jgﬁa‘cgirg\kme
c shows a bottomviewin partra 0Ss-Section of the hold-down shown Tn
Figure 3a.5 bore 62 having a second diameter where the circular bores are
used to maintain engagement of the PCB 50 to the connector 60
via a hold-down. In the exemplary embodiment of the invention,
the diameter of the circular bore 52 of the PCB 50 is larger
than the circular bore 62 of the connector 60.
10 In particular, the diameter of bores of electrical
connectors is commonly .100 inches and the diametexr of bores of
PCBs is commonly .120 inches. These sizes were selected in
practice to accommodate prior art hold-downs such as rivets and
nuts and bolts. As a consequence, different, in particular
15 smaller, bore diameters may be used for the hold-downs of the
present invention. .
As will be discussed further below, the diameters of
the smallest circles that would encompass the bodies 20 and 30
of the hold-down 10 of the present invention are larger than
20 the éorresponding diameters of the circular bores'that the
bodies are to be inserted into to provide engagement therewith.
In particular, the diameter of the smallest circle that would
encompass the first.body_zo (which is inserted in the circular
bore 52 of the PCB 50) is larger than the diameter of the
25 circular bore 52 of the PCB 50. As a consequence, the base
portion 26, first side wall portion 27 and the second side wall
portion 28 exert lateral forces against the side walls of the
circular bore 52 of the PCB 50 when the body 20 is inserted in
the bore 52. _ . _
30 Similarly, the-diameter_of the smallest circle that
@ould encompass the second body 30 which is inserted in the
circular bore 62 of the electrical connector 60 is larger than
_‘the diameter of the circular bore 62 of the connector 60. As
a consequence, the base portion.36, the first side wall portion
35 37 and the second side wall portion 38 exert lateral forces
against the side walls of the circular bore 62 of the connector
60 when the body 30 is inserted in the bore 62.



Figure 4 shows a top viewin partial Cross-Section of the first preferred
enbodi nmen ol d-down of the present 5 invention. Figur 0 t he
first pre%ve(ﬁ%@g nbodi ment of a hol d-down of the present i kﬁ%’%ﬁ”&g a

stage of manufacturing. Figure 5b shows a side view of the hol d-down shown

I'n Fig. 5a. 10 ' Figure 6a shows two hol d-downs according to the
invention in the process of being insert into a circuit board via an
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is smaller than the diameter of the circular bore 52 of the PCB
50. As noteéd above, as a consequence of the different sizes of
the bodies in the preferred embodiment of the invention, the:

10 shoulder 40 offsets the bodies so that the bodies are aligned
along a common centerline. '

As a cbnsequence, the ‘'shoulder 40 extends at angle ‘
between the first and second bodies 20 and 30 as shown in
Figures 1b and 2a due to the fact that the diameter of the

15 second body 30 is smaller than the'diamefer of the first body
20 of hold-down 10 , in the preferred embodlment of the
invention. 1In this configuration, the shoulder 40 helps align
the two bodies 20 and 30 of the hold-down 10 in the respective

. bores 52 and 62 of the PCB 50 and the connector 60.

20 The offset shoulder 40 of the preferred embodiment of the
invention enables an individual to insert the hold-down of the
present inverntion into an electrical connector and PCB to form
an interconnection therebetween without the need of tools.

In the preferred embodiment of the invention, an

25 ‘individual follows a simple two step process to interconnect an
electrical connector and PCB using a hold-down of the present
invention due to the offset of the shoulder 40. 1In particular,
the individual first inserts the smaller body 30 of the hold-
down 10 into the bore 62 of an electrical connector 60 until

30 the shoulder 40 engages the edge of the bore 62. Due to the
fact that shoulder 40 is offset, ths shoulder 40 forms a circle
having a diameter greater than the diameter of the bore 62 and
thus the shoulder 40 will engage the edge of the bore 62 of the
connector 60 when inserted. :

35 To complete the intercbnnection' process, - the
individual then inserts the other body 20 into a corresponding
bore 52 of a PCB 50 to be-interdonnected with the electrical



25 Fi gure 8c shows a bottom view of the hol d-down shown in Figure
8a. Figure 8d shows a top view of the hold-down shown in Fi . Fi gure
9a shows 490 29 views in partial Cross- 30 Section of theﬂjf‘lfrﬁﬁ%ﬁ}zéferred
enbodi nent of a hol d-down according to the invention additionally having
retentive bunps. Figure 9b shows two side views in partial Cross- Section
of the first preferred enbodi nent accordrnbltb t he invention of a hol d- down
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to the V\Dp&&’dﬁﬁ@@s down on the electrical connector 60 towﬁealsuw 01812246

b bs e 0Bo2 Hio\ch MK ALk LA0E! Lite NaKLAYALD! B 36 IG At noce
arbs. Figuré 10a shows a Si view T Tn part 0Ss- SeC |on 5
preferred emadgvieanthef badio? @-wblh b@tmmééﬁ ere Booft thetRFRS0 and

accordi ng Sonkﬁeﬂfﬁﬁﬁﬂ'iﬂto any portion of the bore 62 of the electrlcal
connector 60 as the electrical connector 60 is being pressed
toward the PCB 50 to interc¢onnect them via the hold-down of the
present invention. As a consequence, an individual can
interconnect an electrical connector to a PCB with a hold-down
10 of the present invention without the aid of tools.
In the preférred first embodiment of the invention,
the bodies 20 and 30 of the hold-down 10 also have barbs 24 and
. 34 extending from the base portions 26 and 36. The barb 24
extends horizontally to a distance greater than or equal to the
15 diameter formed by the smallest circle which encompasses the
body 20. Likewise, the barb 34 also extends horizontally to a
distance greater than or &qual to the diameter formed by the
smallest circle  which encompasses the body 30. As a
consequence, when the body 20 is inserted in the circular bore
20 52 of PCB 50, the barb 24 provides lateral force agalnst the
- side wall of the circular bore 52 of the PCB 50. '
" In particular, due to the fact that the barb extends
out vertically from the top of the body 20, the lateral force
exerted by the barb 24 is increased by any vertical force in a
25 direction towards the top of the body 20, i.e., away from the
"~ 'mating connection with the electrical connector 60.
Similarly, when the body 30 is inserted in the
circular bore 62 of the electrical connector 60, the barb 34
provides lateral force against the side wall of the circular
30 bore 62 of the electrical connector 60. In particular, due to
the fact that the barb extends out vertically from the top of
the body 30, the lateral force exerted by the barb 34 is also
increased by any vertical force in a direction towards the top
of the body 30, i.e., away from the mating connection with the
35 PCB 50. As a consequence, the barbs 24 and 34 work together to
limit any vertical movement of the electrical connector 60 and
the PCB 50 away from each other.



Fi gure 10b shows a bottom view in parti al Cross- Séction of the hol d- down
shown in Figure 10a. Figure l1lla shows a side view in part Section
of a fod¥ ?ﬁgﬂ?’@f erred enbodi nent of a hol d- down |nterconn%“gi.’?']%?;@g26
structures-according to the invention. Figure 11lb shows a bottom view in
partial Cross- Section of the hol d-down shomn in Figure 1la. Figure 12
shows a side viewin partlal Cross-Sectidh of a fifth preferred enbodi nent

of a right angle hold 5 t t

angl es accordi ng tC)ﬁﬁma EﬁénsnggrEggg%ﬁghq%g§€Qr é m%?gémgFErPgdthe
Emlagdhrrent irﬁlegjlﬂmf ,| aeach 1dostyov2 & ’andst3Q)refertr1'ai baobdddownt 1df has a

o own esgn nyention.fo t ?ggp

struct ures%’%‘?'% C%I%(?%r 22 %Bhaégsh%vmﬂltlgné?—#nu%}gg éi%.w %% t%\/\bo abod| es 20
and 30 whi dis mM&eﬁw@M|w W%‘Fb%no@fséhg braYt *8 195di3s so

that they grgphl QE@QCEhQEQbﬁ mmx&%ﬁr Ml%o%t?t thavaiBnoFi t%kBPs' bAst
t he ‘bodi es have the sane however, ., t he shou] der 40 neec

of fset to &LSgnretechab 888ve§ %ﬁﬁlﬁscﬁﬁﬁnﬁn%%ﬁﬁ IR AL ore
Figures 1c offnda ldtrustilbpe fhaxﬂmgoraef diamdtepbattiabielr o&h&ﬁnethevemamer t he

~ bodies 20 and.; %.hav%he body 20 or 30. As a consequence, the body must
' be compressed prlor or while being 1nserted into the circular
10 bore of the structure. _

The beveled edge 22 or 32 allows the body to be
inserted partially .into the circular: bore of the structure ‘ '
without compression and then the necessary compression forces
are generated by the walls of the circular " bore of the

15 structure when the body 20 or 30 is inserted further into the
circular bore of the structure. As  a _consequence, an
individual inserting the hold-down of the present invention
into an electricai connector or PCB does not need to use a tool
to compress the hold-down. _ :

20 . As also noted above, the first side wall portion 27
end 37 and second side wall portion 28 and 38 of a body 20 and
30 form a gap 29 and 39. The gap 29 and 39 enables the body to
be compressed to a body having smaller diameter (the diameter
formed by the shallest circle when encompasses the compressed

25 body) during the insertion process into a circular bore of a
structure -having a diameter smaller than the uncompressed
diameter formed by the smallest circle whrch_encompasses a body
20 and 30. '

The gap 29 and 39 also permits the exact diameter of

30 .the circular bore of the structure to be varlable, i.e., not
subject to strict tolerance, since, dependlng on the size of
the gap 29 and 39, the diameter formed_by the body 20 and 30
may be compressed to a range of sizes. As a consequence, the
manufacturing costs of a electrical connecter or PCB may be

35 reduced since the precision required to generate the bores used
to interconnect the devices need not be as great using a hold-
down of the present invention. '



Substantially triangul ar shape when viewed froma horizontal perspective of
t he hol d- dggepiash body 20 and 30, includes a 30 base port pefudés@isk 36, a
first side wall portion 27 and 37, and a second side wall portion 28 and
38. Referring to the first body 20 in detail, the base portion of the body
26 connects to the first side wall portign,27 _and the second side wall
portion 28 at the ends of the base 35 portion. The first side wall portion

27 is attached to an eps urevg)éﬁgégxf¥%es of contact made between the body
PCT/ US95/ 09126 -8- of the base portion 26 and extends_ at an acute an

fromthe baseZQ)d'fl?EFrbn’-nsveJrrl‘%‘? hYLIRFHLFO R Th T Lt HRIFER 20 “tor

centerline faodramb 176’ blpﬁseeidm tamﬁvléaseheoaiamata& of the bﬂﬂ«uf&r Bore 52
The second S|q§1%% iqn 28 tengg2 acute an omthe o

end of the b L3 PadipEishsed tAR. R i RERrEe S Rhe R chP e
bi secti ng Bheoypaske pemald\es% cdfrcillee widdh Zéhcoxﬂﬁrasses sthei bedyal2l0 puf tthe

]?Zrﬁ]”g the sqeond &dwle 18! | AP iAReRBudAROt pBRRL oAk LReLAENbEaY 56 Mdlre
- a force against the side walls of the circular bore 52 of the
PCB 50. |
_ . In particular, the end of the base portion 26 which
10 is connected to the first side wall portion 27, forms a line of
contact 72 with the side wall of the circular bore 52. As
- shown by the planar diagram, this line of contact exerts forces
~in the X-Y plane. The other end of the base portion 26 which
: is'connected with the second side wall portion 28, also forms
15 a line of contact 74 with the side wall of the circular bore
52. This line of contact also exerts forces in the X-Y plane.
The ends of the first side wall portion 27 and second
side wall portion 28 also form lines of contact 76 and 78.
These lines of contact 76 and 78 also exert forces in the X-Y
20 plane. Simiiarly, the body 30 of the hold-down 10 exerts
forces against the side walls of the circular bore 62 of the
electrical connector 60 when inserted. As a consequence, the
bodies 20 and 30 of the present invention are effective at
_ limiting lateral movement of the PCB 50 relative to the
25 interconnection of an electrical connector 60 to a PCB 50. The
' limitation of lateral movement is critical for certain forms of
electrical connections ' including solderless electrical
connections. . S

Figures 5a and S5b show a preferred method of

- 30 manufacturing the first preferred embodiment of the hold-down -
io as shown in Figures 1-4. 1In particular, as shown in Figure
5a, the hold-down 10 is first stamped from metal, such as sheet
metal, phosphor bronze, brass, stainless steel, or brilliant
_coppef, into a flat piece of metal as shown in Figure 5a. The
. 35 metal is flat except for the protrusion of the barbs as shown

in Figure 5b. '



10 gap 29. The base portion 26, first side wall portion 27, and second side °*
wal | portion 28 forma substantially triangul ar shaped body having.a first
di amet er WPRa8%82%%He body 20 extends in a vertical direction%cngfﬁwgﬁ?ly, t he
body 30 has a base portion 36, first side wall portion.37, and second side
“wall 15 portion 38 that forma substantially triangular shaped body having
? seﬁond d}anetgr ﬁgere the body 30 also ktends in a vertical direction.

n the preferred enbodi nent _.of the invention, the base rtion 26 an 6 of
the each body 20 and T8 COfPLREenbRE-TRAREBEURE A5 & nEBgGé§°Hnb]a?tP 2 kh8nd

34. - The barbhsestendsreditiioms ikalbodi¢on2d on@oz0i 66 eheeaoldsddynt awer d

to the bottom portion of the . .In the preferre di npent. _of_ the

i nventi on, g’&é‘ﬁ _ d&hfo eé‘r‘#f ?%Og‘?“et P2SSoPYTE s186a%§1§"ﬁ§5 oraéelg%\?egbg “&&qe
22dagg 3f2. Tioe almel & e s dgm t2 2 leen df B2st sside meal 25pont itesbaIeapdr Bi7oand6

- an 6, fdr si de I Lt 2 5yg§-7 d cqrd Sifde rty 8-
and 38. e%?'lr?t es%acé |ons'o<$ét-h’g&\]ia}’l ous c?‘osrrpﬁeﬁlﬁg g? t%ﬁg}%%aés gg tz?n ??8
of the hol dagewe 16elataxpl aiPedhd t Rapef cPeFetoR o 36 gands 26 tePWaYd,3 3 o

3c, and 4 belaweridne formed Uy WiRetidd @heC badé PRritdoC 2650\ 3% and

hol d-down shown in Figures la_to 1d,i nser [
, form a gapgzs ané 39. Iginaff Eeghe! "éé’d%é"éo a'.sxter )\ tiug:,rrneescil 5a oar1r§da

-

common centerline (such as shown in Figure 1b) by offsetting
10 the shoulder 40. S ' -

Thus, the hold-down 10 of the present invention may
be_easily'forméd by stamping out the pattern shown in Figures ‘l
5a and 5b and by folding side wall portions of the bodies 20
and 30 of the hold-down about the base portions 26 and 36 of

15 the bodies 20 and 30 and aligning the bodies along a common
centerline by offsetting the shoulder 40.

As noted above, anh individual may insert the hold-down
of the present invention into an electrical connector and a PCB
with the aid of tools. In some particular applications, the

20 alignment of the electrical connector to the PCB is critical,
i.e., there is 1little tolerance. For example, if the
~ electrical connector has a high density of pins,'it may be
necessary to use an alignment tool to aid in the
interconnection of the electrical connector to the PCB to avoid

25 possibly bending the pins or'damaging the PCB.

Figures 6a, 6b, and 7 show a method of inserting the
body 20 of the hold-down 10 into the circular bore 52 of a PCB
50 using an alignment tool 80 for special applications. As
shown in these Figures, the alignment tool 80 is a spring

30 loaded insertion tool 80 which is used to guide the insertion
;f the body 20 of the hold-down 10 into the circular bore 52 of
the PCB 50 after the body 30 of the hold—doWn 10 has already
been inserted into the electrical connector 60. '

In.particular, the insertion tool 80 is first inserted

35 into the bore 52 so that the insertion pin 82 extends through
the circular bore 52. The body 20 of the hold-down 10 is
placed over the insertion pin 82 where the pin 82 fits within



'60 to forman interconnection of the structures. As shown in Figures 2a to

2c and 3ad&§3§@”§%he first body 20 is inserted in a first sﬁéﬂﬁﬁﬂ%ﬁgéo and

“the secon is inserted in a 35 second structure 60.

“preferred enbodi nent of the invention, the first structure 50 is a printed
circuit board, WO 96/ 02963 -

PCT/ US95/ 09126 -9- PCB and the second sttutTufe 60 is an el ectrical

connect or Wwhi i 0 hegtri I .10 :tihe P . a
circular bor&752 qﬁa{é/_i-ﬁgfrgg% rgi’t y ] an%?sge?ugégg%%g glgécttﬁca ﬁﬁ%ﬁ%&?gr b‘%g'l
al so has a ciposfign 2homadstheawerend sddenwadilaporsiomh@se the circul ar

bores are used t0 MRi MrARD FHRBRr Tt S FRCR 1RO Hc@ Hoe iGOHE Ypfided a

a hol d-down. In the exenplary enpodjnent of the invention, the dianeter of
the circul ar 3gi&ss> &hep hel eRt s FAFRGEIhafO-he WVReR| FrhgoREessuge
the connecs oapplied) the insertlibnpphihi e2l thentdeidéansierf Dfsth By T0 of

Cpect o2 RS ot 9 A IR MG TS I o B S
. a consequence, the pins of the electrical connector 60 will be
precisely aligned during the insertion process into the PCB 50
thus avoiding the possibility of bending pins or damaging the
10 PCB 50. - | | |
Figure 6b is a top view of the process which shows the
insertion pin 82 in the gap formed by the base portion 26, the
first side wall portion 27, and the second side wall portion
- 28, Figure 7 is a side view of the insertion process shown in
15 Figure 6a. - ' | '

' Figures Fig. 8a to 84 show a second preferred
"embodiment of the invention. In this embodiment of the
invention, the hold-down 110 has bharbs 124 and 134 extending
from the base portions 26 and 36 that are triangular in shape. .

20 Similar to the barbs shown in Figures la to 1d, barbs 124 and
134 extend horizontally to a distance greater than or equal to
the diameter formed by the smallest circle which encompasses
the bodies of the hold-down 110. Additional modifications that
‘may be to hold-down of the present invention to increase the

25 lateral and vertical stability of the hold-down are shown in
Figures 9a to 9c. ' o

In particular, as shown in Figure 9a, one or more
retentive bumps 224 may be added to one or more sides 27, 28,
37, and 38 of the hold-down 220. These bumps 224 increase the

30 number of the points of contact between the hold-down of the
éresent invention and the electrical connector 60 and the PCB
-50. In addition, as shown in Figures 9b and 9¢, respeétively,
stamped barbs 248 or interlocking barbs 268 may be formed on
the.edges of the sides 27, 28, 37, and 38 where the gap 29 or

35 39 is formed in the bodies 20 or 30 of a hold-down 240 or 260.
These barbs 248 or 268 increase the number of the points of



practice to acconmodate prior art hol d-downs such as rivets and nuts and
bolts.  Agods equence, different, in particular 15 snal}

di aneters nayﬁgggused for the hol d-downs of the pr esent |nvent|ongﬁﬁs

be di scussed further below - the dianmeters of the smallest circles that
woul d enconpass the bodies 20 and 30 of tgg hol d-down 10 of the present
invention are larger than 20 the correspondi ng di aneters of the circul ar

bores that tdg Rt &% i th:ehb&aeabe,ﬂ b@@hé%ﬂ%&é’ﬁ@ ’f"c%@fﬁt nd the

therewith. In particular, the dianmeter_ of. est cli
enconpass tﬁ@eﬁﬁﬁﬂFQ%xﬁPQRFQRﬂﬁ(ﬁ?|%quﬁhﬁt39¥|5ﬁ the circul ar bore 52 of

tP gg E(C):B 52)s i s Iargeml&mugme ﬂnameerftﬂfstt leﬁrﬁeﬁrédluétﬂ}bo&gh@nézo?f ttHé<297
,ad. CO ence, ase ortl on e wa ortion
o the secdtr MEhoERe noif:A058 £e Y'aiBenrnf S ik e lBian PR orihs
wal | s of % hevheirr silesedbdrems52 hbrihen@éB pérspect ive, limd!;d-zibwms oS etdhed i n
the b 52 h |
e bore 52, 3Qerred mbod'i.ﬁea @3& m#@gﬁ&fén%agt ggéﬂiﬂokgé& %H’a%.iees

t hat woul d & nconpass - the secon I'S T hse e€circ
bore 62 of Mh@ner\'éaweidcaﬁrqsrbméardrzmals pexspactiysn ash sheivandie Figungse

circul ar bonga62 1@5 ,theacogangcith. 6Gn p&%t@cﬁqa%?quﬁnﬁfgurég PeS P rlon
36, the fIrSt % % S%LEe QEHIgmbodlment of a hold-down 410 is shown which
10 is rectangular in shape when viewed from a horizontal
perspectlve _

As shown in Figure 10b, in the third preferred '
embodiment of the invention, the bodies have a substantially
. rectangular shape when viewed from a horizontal perspective of
15 the hold-down. Each body includes a base portion 426, a first
multiple side wall 'portion 427 and a second multiple side wall
portion 438. The base portion 426 connects to the first
multiple side wall portion 427 and the second multiple side

. wall portion 428 at the ends of the base portion.

20 The multiple side wall portions 427 and 428 are
attached to the ends of the base portion 426 and form an L-

' shape_from the base portion. The multiple side wall portions
427 and 428 extend foward a centerline formed by bisecting the
base portion 426. Similar to the first preferred embodiment of

25 the invention, the first multiple side wall portion 427 and
second multiple side wall portion 428 form a gap 429,

The gap 429 enables the body to be compressed to a
body having a smaller_dlameter.(the diameter formed by the
smallest circle when encompasses the compressed body) during

30 the insertion proces;s into a circular bore of a structure
ﬁaving a diameter smaller than the uncompressed diameter formed
by the smallest circle which encompasses a body of‘the hold-
down 410. o - o -
The gap 429 also permits the exact diameter of the
35 circular bore of the structure to be variable, i.e., not
subject to strict tolerance, since, depending on the size of
the gap 429, the diameter formed by the body may be compressed



35 37 and the second side wal l portion 38 exert lateral forces against the
si de mall C|rcular bore 62 of the connector 60 when Rish &0 is
inserted in t%egﬁore 62. WO 96/ 02963 ' Pcifus36tz

-

PCT/ US95/ 09126 - 10 - In addition, in the preferred enbodi ment of the
invention, the dianmeter of the second bociyl O (which is inserted in the
connector 60) is snaller than the dianeter *df the first body 20 (which is

[ ted int 5 h sk f
Lo aonts ECBaRGL Qe 40l Pahdthet "BleldelBY Weluild b thorbyeaL
connector 60 $h0%MHimeFlgﬁ§ﬁSthbadaaﬁelbb of the: C|rcular bore 52 of the

PCB 50. As noted abovepj ﬁréscﬂﬂ§Qﬁkﬁﬁ§B Qﬁo&ﬁ?f@d&&@f%&bf%&%@%.Qﬁbéaﬁment
bodies in the referrfg gnbodlnent of the invention 10 shoul der_ 40
A

of fsets the bRdi & EBIERIPWRh&HbarBich es VgriRkrREdnyhencoRteed from a
centerlines Asonizons&yupecspetbevehouhdeshdnexheniiguré ang| eihetneeshipa

; :aE:tSt t ﬁg? fﬁgé’rgé’g%g?'%gso%&qﬁaﬁne%% aBeS Ilqlv@ liro%s, | Qh dbo 1éjéje 1'1ta(%ret hg
substantially V shape when viewed from a horizontal perspective
of the hold-down. As for the other preferred embodiments of
the invention, each body includes a base portion 526, a first

10 side wall portion 527 and a second side wall portion.538. The
base portion 526 connects to the first side wall portion 527

- and' the second side wall portion 528 at the ends of the base
portion, thus the base portion 526 may only be the intersection
of the side wall portions 527 and 528 so that, in effect, the

15 bodies of the hold-down 510 are formed from only two sides.

The side wall portions 527 and 528 are attached to the
ends of the base portion 526 and at an obtuse angle from the
base portion. The side wall portions 527 and 528 extend away
from a centerline formed by bisecting the base portion 526.

20 Similar to the other preferred embodiments of the invention,
the first side wall portion 527 and second side wall portion
528 form a gap 529.

 The gap 529 also enables the body to be compressed to
a body having smaller diameter (the diameter formed by the

25 smallest circle when encompasses the compressed body) during
the insertion process into a circular bore of a structure
having a diameter smaller ;hén the uncompressed diameter formed
by the smallest circle which encompasses a body of the hold-
down 510.

30 The gap 529 also permits the exact diameter of the
circular bore of the structure *o be variable, i.e., not
subject to strict tolerance, since, depending on the size of
the gap 529, the diameter formed by the body may be compressed
to a range of sizes.

35 Although not shown in Figures 10a, 10b, 1la and 11b,

'~ these embodiments of the invention may also have barbs as



15 second body 30 is smaller than the dianmeter of the first. body 20 of

hol d-down 10 in the preferred enbodi nent of the inventi L
confi gur NQ¥02%3%e shoul der 40 hel ps align the two. bodies 38"?%3"%3%

hol d-down 10 in the respective bores 52 and 62 of the PCB 50 and the
connector 60. 20 The offset shoul der 40 of the preferred enbodi ment of the
“invention enablés an individual to insertt& e hol d-down of the pr esent

i ti i Gt l tor. P tqQ f i ti
t hor ebet vieeh L AHERBRESineR ESEre b o 1Y ot 8 63 £eBbariRaT BEREE
i nvention, ep 2bampddvbdubk fsl Ebewnaisi Rpgureaodst bp Precess to _
I nterconnect an el ectrl &%#%%@%ﬁn?%ﬁﬁecgﬁﬂé%'Qnﬁocﬁ‘%é‘n@'@"&f ¢hd BB14a-
e of the shou

present invention dué to i set o oul der 40. In parti culﬁr t he

i ndi vi dual @pwst auesepessihies wBheuty ASPDE HAS t FERbI khe d8FRPEO Pht SDEhe

bgre 6]?-@;] itigvehe%hi.caﬁoxe@&& a@ﬂh f@er,-ﬁoh@hmia%ml%&ﬁlﬂmwfdﬁgllgéﬂcengegeinghe

edge of the bore 62. e tq the .fagt that shoul der I s of fset _

shoul der 4023f LFEta 305 @I@q'ﬁﬂ:irﬁ'(j: FARSS rgrtgat%fp?%arﬁa}'h edlfgg:‘ng?gr by¥;

the bore 62egbéntiing the 3bngtHeof4@hei Bhouhdage3dteofdgbeoholledowne382 of
t he connect gt when jnser ¢RI BtR1dd¥E to £ a
interconnecffo%?‘eprp%eéség,& {r?‘ﬂeem?%ﬁvlara%af’e{lﬁgﬁgi ‘r{;'glerts_ (ﬁle ot _he? bgcxtl‘t)‘/1 20
into a corresgbhdangle as shown in Figure 12. The bodies 330 and 320" of
10 the hold-down 310 as shown in Figure 12 extend at rights angles
from the shoulder portion 340. In addition, the hold-down may

have a conventional hold-down such as a rivet or bolt attached ‘

to a body 20 or 30 of the present invention. In addition, an

. . electrical connector may have a body 20 or 30 extending from a

15 ‘portion to engage another connectbr. or printed circuit board

t he

and thus have a single body hold-down.

L}



bore 52 of a PCB 50 to bﬁ l r‘ ted with the electrical WO 96/ 02963
PCT/ US95/ Q9126 - aligning the body 20 bore 52
.and pressi ﬂ ﬂWP m mgﬁ mal* connector 60 towards tk%%ts@gl“me to
‘the fact that the shoulder 40 is offset, as note above, the body 20 will be
engage the bore 52 of the PCB 50 and 5 not travel into any portion of the
bore 62 of the electrical connector 60 a3 the el ectrical connect 0is
being pressed toward the PCB 50 to interconnect tlheqy Ry AOREn¢gn of
the present 2 ied consequence, '~ an |nJ|vhé#EACE§an

i nterconnect an el ectrical connector to a PCB Mntj—ﬂ—hﬁFAFdﬂﬂﬂziﬁzﬁﬁ t he

present invention w thout th t ) ref.erred

enbodi nent of the |nvght|on $¥%§P§g) %% %r%%%n%cgﬁgnglggaé%%ufﬁ l?o
have barbs 24 amirpukanewhwng fwanhnne-' EEruCnere6 asdids. holde doamb
24 extends hebnpeakahky to a distance greater than or equal to the 15

di aneter fornmed by thé smallest circle which enconpasses the bady 20.

Li keW| se, ﬁhe barb 34 2R RBHRNT rRrPIRRtBPFYLIeR, a2 first side portion,

and a second side portion forming the body where the diameter
of the smallest circle which encompasses the body is greater

than the diameter of the circular bore within the structure and
the body having a gap formed between the ends of the first side

10 portion and second side portion so that the diameter of the
smallest circle which encompasses the body may be made smaller
‘than the diameter of the circular bore within the structure so
that the body of the hold-down wmay be inserted into the
circular bore within the structure,

15 - thereby, the body of the hold-down provides a
plurality of points of dontact against side walls of the
circular bore within the structure when the body of the hold-
down is inserted in the bore because the diameter of the
smallest circle that encompésses the body of the hold-down is

20 greater than the diameter of the bore.

2. The hold-down according to claim 1, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

‘3. The hold-down according to claim 1, wherein the

- base portion has a barb extending vertically from the end to be

inserted in the circular bore of the structure and projecting

outwardly from the body as it extends Vertically.so that the

-~ 5 barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

4, The hold-down according to claim 2, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the

| filx
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di stance greater Than or equal to the dianeter forned by the snall est

circle which enc dy 30. a conse n the
body 20 O 62963 emmm mm [mu bore 20 52 "ot pca 50, HARGspaE,
provi des | ateral forcecagal ns e side wall_of thHe circ ore 52 of the

PCB 50. In particular, due to the fact thatl 4o gpas |put vertically
fromthe top of the body 20, the IateraIZP rtegégggﬁgggiy thd| barb 24 is

i ncreased hy any vertical force.n a 25 di
body 20, i Rarh eyt Ak Mg vetRRS PEoRS: BT AORRcpRre (hpsertad
connect or 6(ht®i the atiyculderbdre dbdyhSGstsucmsested in the circul ar bore
62 of the electrical connector 60, the barb 34 provides lateral force
agai nst the side wall of the circular 30 bore 62:0f.the electrical
connect or I'n par§icul Bhe Hoddtdovheataerdingit®helaim bt exwherein ghe
vertically ét{mee&a@etp@ o et Bhoddectateral force exerted by the
barb 34 is so I ncreased by any vertical force'in a direction towards the
top of the body 30, i.e., away fromthe mating connection with the 35 PCB
50. As a consequenceg.t herTharhsldddews Bdcobding ogetdbaimos ) iwhéraiy the

vertical novenen : :
voth orher SN 1% Lgbiicbospgnector €0 and the PGB 50 avay from

7. - .The hold-down according to claim 1, wherein the
hold-down has a second body connected tqithe body of the hold-
down for interconnecting a second structu;re via a circular bore ‘
within the second structure to the structure interconnected by

5 the body of the hold-down, .

the second body having a base portion, a first side
. portion, and a second side portion forming the second body
where the diameter of the shallest circlefwhich encompasses the
second body is greater than the diameter of the circular bore
10 within the second structure and the second body having a gap
formed between the ends of the first side portion and second
side portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
. diameter of the circular bore within thé second structure so
15 that the second body of the hold-down may be inserted into the

circular bore within the second structuré,

thereby, the second body of the hold-down provides a

- plurality of points of contact against side walls of the
circular bore within the second structure when the second body
20 of the hold-down is inserted in the bore of the second
structure because the diameter of the smallest circle which
encompasses the second body is greater than the diameter of the
bore of the second structure so  that the structure and the
second structure are interconnected by the body and the second

25 body of the hold-down.
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not ed abo‘Wo%ﬁ‘zsvk;f‘e p W nt of the |nvent|on p@p,h‘ seARY2620 and
30 of the hold down
‘bevel ed edge 22 and 32*iSCpnovm e faC|I|tate t

20 or 30 5 into a structure by an individ W tho
al so noted above, the bodies are inserted |nto acirc

structure having a dignete L n =Yg b . o] 20
or 30. As a consequenge &hénggzi gigﬁégEggﬁg?gge % g??%ﬁegr ﬁgé?glg e
t

i nserted i ntBeg¥ias raCLh“3<i’r‘53-f(§1 asingeke rinseniel on R ééleebgélYZQ%or

32 al l ows thehdoHy180d6%ni DeeHt €EHePaittalay bote bPether stkaethpee of the
structure wi thout conpression and then the necessary conpression forces are

generated by the walls of the circular bore of the 15 structure when the
body 20 or 30 Ys i nsefted Thet hoild-dbent hecorddngato bbdaém 8f whéeeein the

structure. Qﬁﬁr #ﬂl I d-do of

t he present |nven |0H&?2%%9§ﬁ egtrlca cgkﬁg%ng §E%§ qggggtqg ﬁgegﬂ?

use a tool 8econd body of the hold-down into the circular bore of the
second structure.

10. The hold-down according to claim 7, wherein the
base portion of the body has a barb extending vertically from
the end to be inserted in the circular bore of the structure
and projecting outwardly ffom the body as it extends vertically

5 so that the barb prevents vertical movement of the body of the
hold-down once inserted into the circular bore of the
structure. '

11. The hold-down according to claim 10, wherein the
base portion of the second body has a barb extending vertically
from the end to be inserted in the circular bore of the second
structure and projecting outwardly from the second body as it

5 extends vertically so that the barb prevents vertical movement
of the second body 6f the hold-down once inserted into the
‘circular bore of the second structure.

12. 'The hold-down according to claim 11, wherein a
portion of the body has a retentive bump extending from the
portion so that the~bump prevents vertical movement of the body
of the hold-down once inserted into the circular bore of the

5 structure.

13. The hold-down according to claim 12, wherein a
portion of the second body has a retentive bump extending from
the portion so that the bump prevents vertical movement of the
second body of the hold-down once inserted into the circular

S bore of the second structure. |
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to conpress the hold-down. 20 - As al so noted above, the first side

wal | por nd de wal | portion 28 an @ﬁu ody 20
and 30 ft(}{rlﬁqg‘g&h? m [ﬂjiﬁﬂﬂﬂ m p 29 and 39 enabl es tﬂp %!;sm?%zh be
Vi

conpressed to a bo di anet e : med by the

smal l est circle mhen enconpasses the co L Je BBEBDdﬁsEﬁyg g the

i nsertion process into a circul ar bore of“dg stru&EﬁlﬁCEEV|ng di anet er
smal | er than the unc re ch
enconpasses a body 2 Ep §§§dh$%§“85ﬁﬁé% and”BJ‘éiso.pern1 $ ﬁéég&ﬁ phe

di anet er offBost r@n@m@@m@ﬂl pide mrtmn%tqa%cﬁm oedy beaver seameedi bérbsnot
gng ?ﬁte é?a%et%éé{rf&%ﬁ |§%&ﬂcﬁ%eh§idb1%or%%nghﬁﬁ eRet B&rﬁézﬁréﬁeﬁge}réﬁﬂlégl and

or ne e a essed to _a_.range
of i ves. A% LAHARAM AR O i PR g S PO L0 Sqvr gBce: Laperted
connect op CEnEKItm@ycbfcﬁﬁareﬁunedoﬁ|mbe stweugere si on required to generate
the bores used to interconnect the devices need not be as great using a

hol d- down of the present invention.
_ 15. The hold-down according to claim 14, wherein the

first and the second side portions bﬁithe second body have
stamped barbs extending from the portions so that the barbs
prevent vertical and lateral movement'of_the second body of the

5 hold-down once -inserted into the circular bore of the second
structure. : : s ' .

16. The hold-down according_td_claim 13, wherein the
structure is an electrical connector and the second structure

is a circuit board.

17. The hold-down according:to claim 4, wherein the
diameter of the smallest circle which encompasses the body is
smaller than the diameter of the :smallest circle which

encompasses the second body.

18. The hold-down according to_élaim 17, wherein the
body is connected to the second body by a shoulder which is
offset so that the body and second body are aligned along a

. common centerline.

19. The hold-down according to claim 1, wherein the
body is substantially triangular in shape when viewed from a
horizontal perspective.

20. The hold-down according to claim 1, wherein the
body is substantlally rectangular in shape when viewed from a

horizontal perspectlve
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Figure 4 saw\% des of cont act -made bet bet ween t he body 20 Wn into
the circul ar ?#@g

i i ofe 52 Tﬂ,"ﬂﬁ"ﬁlﬂuﬂ exanpl e. As noted above,
di ameter of the circu ” e PCB 50 is snal than-the

unconpr essed di‘aneter forfred 5 by st he snal %gsg circle |m$|SHEEDm@m he
"body 20 of the hol d- down 10 As a conseque e, portiong of tREPUAGED 20

exert a force agai nst L{squl ar. S i 0.
In particular, the endé of t e base po&h on cﬁ%%%&c T S dHES D TR
first side wiiadypors | Sbstantiabky oVtshaved vbanamewedwimmt lae heirdezamtidl
of the circulprdpictizd. As shown by the planar diagram this |line of
contact exerts forces in the X-Y plane. The other end of the base portion
26 which is connected with the second side wall portion 28, also fornms 15 a

line of contact 74 witde ! he siolisd-widwn dfort Hmteirooimictigigs H &t rliititudd RA DO
contact al so exel

wal | portion %7 andcégéc:%ﬁgbé? éh%/é'l% Bglr?iben %€§$€%S¥g rr;[ Egﬁfglsr%%%e%
76 and 78. Tifeswriisidy:of contact 76 and 78 also exert forces in the X-Y 20

plane.  Simlarly, thegyeynatifl &RdRlridPWE pBreX8hkSforming the body

5 where the diameter of the smallest circle which encompasses the

body is greater than the diameter of the circular bore within

the structure and the body having a gap formed between the ends

of portions of the body so that the diameter of the smallest

-circle which encompasses the body may be made smaller than the

10 diameter of the circular bore within the structure so that the

body of the hold-down may be inserted into the circular bore

within the structure,

thereby, the body of the hold-down prov:.des a

plurality of points of contact against side walls of the

15 circular bore within the structure when the body of the hold-

down is inserted in the bore because the diameter of the

smallest circle that encompasses the body of the hold-down is

greater than the diameter of the kore.

23. The hold-down according f_o claim 22, wherein the
- body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

24. The hold-down according to claim 22, wherein a
portion ‘has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
o;.ltwardly from the body as it extends vertically so that the

5 barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

25. The hold-down according to claim 23, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
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forces against the side walls of the circular bore 62 of the electrical

oozt YRS DM e BT
relative to the 25 |hte?cdﬂnéctﬁon*of an ellg eH 60 to a PCB

50. The limtation of lateral novenent i rli A forns of
el ectrical  connections I ncl udi ng SO derless, connecti ons.

Fi gures b5a o] P e h r
preferred- eﬁgggégg%? %?6 g%% %§5mn ?%p %?%w1|r1§¥%éi%£ & Eh%t the
particul ar, ﬁ§bsﬁﬁﬁheFﬁsFY%E#%F%%imQYﬁm¢RﬂdﬁﬁGﬁﬁ h@ldsdPWﬂsPngﬁanpedrtedm
netal, suchiggosbret cietalarpbesehet brengerubtdss. stainless steel, or

brilliant copper, into a flat piece of netal as shown in Figure 5a. The 35 .
netal is flat except for the protrusion of the barbs as shown in Fi gure 5b.
WD 96/ 02963 . '~ 26. The hold-down according to RIHiWS25/,0Qhégeinléhe TO

complete thg. pROLLAC! YECaR' o186 PRLL1 108ARd0: 8L . L NE

27. The hold-down according to claim 25, wherein the
structure is a circuit board.

28.. The hold-down according to claim 22, wherein the
hold-down has a second body connected to the body of the hold- 'I
down for interconnecting a second structure via a circular bore
within the second structure to the structure interconnected by
5 the body of the hold-down,
the second body having a plurality of portions forming
the second body where the diameter of the smallest circle which
encompasses the sécond body is greater than the diameter of the
circular bore within the second structure and the second body
10 having a gap formed between the ends of portions of the second
‘body. so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
15 circular bore within the second structure,
thereby, the second body of the hold-down provides a
plurality of points of contact against side walls of the
circular bore within the second structure when the second body
of the hold-down is inserted in the bore of the second
20 structure because the diameter of the smallest circle which
éncompasses the second structure of the'hpld—down is greater
than the diameter of the bore of the-secohd structure so that
the structure and the second structure are 1nterconnected by
the body and the second body of the hold-down.
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present invention, the bodies 20 and 30 of the hol d- domg aBe bent at Ehe

ends of t hevdasaReeor t i muzﬂ the bodies 20 and 30 wEaidesiofabe

first side wall portloglmﬁﬂumm“ |‘5 the second.side wall portions 28
M

and 38 extend at an acut'e &ngte tel®ati've to the bask d

towards a centerline formed by bisecting_t g base

forma gap 29 and 39. Finally, the bodies are alig
center| I ne. (such as shasn Imglm@d&)n R cRfdaeld N
of Ne

Thus, the hol d- i nvention_may b

st anpi ng out k}cﬁgl egﬁgﬁﬂ @?%ﬂ‘%ﬁ@%ﬁnﬁﬁﬁtﬁynf Qﬁdthg @P@Eé of
wal | portionthef hdiei-hinkre&rﬁ:(b.m Ciﬁzm‘ullahe Bl cfoWha biptudtigrdase
portions 26 and 36 of 15 the bodies 20 and 30 and aligning the bodies al ong
a common centerline by offsetting the shoul der 40. As noted above, -an

i ndi vi dual may insert Yhe Hthel-htgwrdsiwn laccorddimgt tonekaimoR9| ntlterein the

el ectrical CRRRHDHRRA h%sPQBblékrEl’.ﬂeHhé édf8£a$r£’§’ix§ rﬁ?%@:pﬁ:g&lﬂ,@#:tg{e

appllcatlons the O a |gn nt of ctrlc connec

critical, i.& Yie Meulp Qzﬂ%né%to thﬁoﬂlré%élrﬁﬂ eboref oft Héhe
electrlcal c&mmmmﬁbmﬂ@mtﬁmﬂa.gh density of pins, it may be necessary to
use an alignment tool to aid in the |

31. The hold-down according to claim 28, wherein a -
portion of the body has a barb extending vertically from the
"end to be inserted in the circular bore of the structure and
projecting outwardly from the body as it extends vertically so

5 that the barb prevents vertical movement of the body of the
hold-down once inserted into the circular bore of the
structure.

_ 32. The hold-down according to claim 31, wherein a
-portion of the second body has a barb extending vertically from
the end to be inserted in the circular bore of the second
structure and projecting outwardly from the second body as it

5 extends vertically'so that the barb prevents vertical movement
of the second body of the hold-down once inserted into the
circular bore of the second structure.

33. The hold-down according to claim 32, wherein a
portion of the body has a retentive bump extending from the
portibn so that the bump prevents vertical movement of the body
of the hold-down once inserted into the circular bore of the

5 structure.

34. The hold-down according to claim 33, wherein a
portion of the second body has a retentive bump extending from
the portion so that the bump prevents vertical movement of the

- second body of the hold-down once inserted into the circular
5 bore of the second structure.
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I nt erconnecti on oL_Lhe—e+ethTféT'Eaﬁnector to the PCB to avoid 25 possibly

bendlng t s, or danagi Flgures 6a, 6b, and t hod
|nsert‘P§JQ)f]#83 “cm w down 10 i frEe=the-¢ ; ﬁg%g(/)og iEEZ of a

PCB 50 using an aI| 0 For speci al errM$ GHEEpp,gs BE‘E‘?\: #§hown in ‘

t hese Figures, the al'i gnrrent tool 80 is ﬁépri 0 Emale@ol nser §ji on t ool

80 which is used to QUIde the i nsertion the body—26—o he-—hol/d- down 10

into the circul ar bor t 50 after 0 e hold-d

~ 10 has al ready been | ert Q&%Eqﬁémélggfgrgépgcgh 8?%% {Hn wherein "
particul ar, pbheibnsenﬁ(ﬁheobdeOMh;dhrﬁnrmnEbetgaPS&aWﬁcst&mp&@rbaﬁbsso
that the 'néggéggﬂna' %%&i&ﬁ@ A %'r{ecush%sbg&svéat ve%ggcgﬁdy

20 of the ho over the insertion
fits wthinand ygyg%ptpmggpment of the body of the’ hold down once inserted

PCT/ US95/5091260- thS citba182Pbbeenee Biiet Berbagargortion 26, the first side
wal | portion 27, and the second side wall poptjon 28. Downwar d pressure.

t owar ds the PCB 50 is then -applied
: 36. The hold-down according to claim 35, wherein

portions of the second body which form the gap have stamped
barbs extending from the portions sogthat the barbs prevent
vertical and lateral movement of the second body of the hold-

5 down once inserted into the circular bore of the second
. structure. - : o '

37. The hoid—down'according to claim 32, wherein the
structure is an electrical comnector and the second structure
is a circuit board. '

38. The hold-down according'to claim 25, wherein the
diameter of the smallest circle which encompasses the body is
smaller than the diameter of the smallest circle which
encompasses the second body.

'39. The hold-down according to claim 38, wherein the
body is connected to the second body by a shoulder which is
offset so that the body and second body are aligned along a
common centerline. '

40. The hold-down according to claim 22, wherein the
body is substantially triangular in shape when viewed from a
horizontal perspective.

- 41. The hold-down according to claim 22, wherein the
body is substantially rectangular in shape when viewed from a

horizontal perspective.
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égainst the electrical conn . VWhen tpe Ereﬁsrée 5 appéiedi t?ﬁ
I nsertion gy en ' Lrst body 20 of the hol d- into e
circul ar bg*«?@%%#‘ tdmmﬂ#!mwl&mr)nsequ_ence, the pins g‘?&?ﬂ 09126

el ectrical connector 60 wcll D€y »vely -al i gned=t ek Kt ffon
process into the-PCB 50:thus avoiding the B&sglbl TS 8 E? Uy'g pi fis or
damagi ng the 10 PCB 50. Figure 6b is a top“view off the f.sh?ms
the insertion pin 82 ijp,theq _ I g py asep rQn , the firs
side wall portion 27, g%d ?ﬁ%??g%g%g¥3|ck?%é§%é%3 fioﬁ 3gm é?guyge§?F§ the
side view of R | ks ecPuPshaptbably YhahAped wheni yieweda friimua esofi gontal
to 8d show a fwd erred enbodi ment of the invention. _In this

enbodi ment  of the invention, the hold-down 110 has barbs 124 and 134
extending fromthe base portions 26 and 36 that are triangular in shape. 20
Sinmilar to the barbs sé®mwn AmdldHa o@ﬁ; tartmtléiml:&?wﬁ% d_aaaﬂfééllsf@eﬁ@mrd re
hori zontal |y i ce egter than or equa 0 e dia er forngs

the smal | est tzﬁor%l' ge\%ﬁg@h Se%:uoc?ﬁ%sese%l? h8 E3dicidad beree hHF‘gﬁaBV\ﬁ_hflOﬁu_'St
Addi ti onal nsfHuGtte@and Ratinaylar bardctitidnvthef sebendr eseuttupe £nda D
to increase i Pudwi SpAingy tical stability of the hol d-down are

shown in

(8

‘a first body having a plurality of portions forming
the first body where the diameter of the smallest circle which
encompasses the first body is greater than the diameter of the
circular bore within the first structure and the first body
_ having a gap formed between the ends of portions of the first
10 body so that the diameter of the smallest circle which

encompasses the first body may be made smaller than the
diameter of the circular bore within the first structure so
that the firét body of the‘hold-down may be inserted into the
circular bore within the first structure; '

15 . - a second body having a plurality of portions forming
the second body where the diameter of the smallest circle which
encompasses the second body is greater than the diameter of the
circular bore within the second structure and the second body
having a gap formed between the ends of portions of the second

20 body so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
circular bore within the second structure where the diameter of

25 the smallest circle which encompasses the first body is smaller

' than the diameter of the smallest circle which encompasses the
second ‘body; and S '

~ a shoulder connecting the first body to the second
body where the shoulder is offset so that the first body and

30 - the second body are alignéd along a common centerline.

—_—
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Figures 9a to 9c. In particular iﬁ“ﬁhomn in Figure 9a, one or nore

retentive bunps 224 “ ne or nore sides 27, 28, 37, and 38 of
the hol d%?ﬁ%?%. Tmmnﬂ mﬁﬂ crease the 30 nunber R§TUSISOMISnt s of
contact between the hdl dfdown of the presefff

' el ectrical
connector 60 and the PCB 50. |n addition,. F 9b and 9c,
respectively, stanped barbs 248 or interP8 hor: 1| be formed on
t he edges of the sid 27,, 2 37,,and 38 ere the gap 29 _or 35 39 is
formed in the bodi esfgo o?h%gi%]fg'éim &S %F&Cgegm TResthere i’ s or
268 i ncreagkindte sturheturd tiwe pni MleafricalNMc8An82868 and the second
PCT/ US95/ Ogsjté_g_} -tli]I6 -iﬁcoapt c‘pﬁt veen 4 he hol d-down of the present

T e 1

i nvention an €ctrical” connector '60. and the PCB 50. Al though, in the
first preferred enbodinent of the invention, the hold-down forns a
substantially triangyd ar Shang R WMih YR O LA 220! AndEL SRS Ve
hol d- downs of ot her_preferred enbodi nents of lH?g 1 nSentilnlon fray_ ?P(;érm ot éer
shapes first body has:a beveled edge for easing the insertion of the

first body of the hold-down into the circular bore of the first

structure and the second body has a bevéled ‘edge for easing the
5 insertion of the second body of the hold-down into the circular
‘bore of the second structure. . '

S 46. The hold-down according to claim 45, wherein a ‘
portion of the first body has a barb extending vertically from
the end to be inserted in the circular bore of the first
structure and.projecting outwardly from the body as it extends

5 vertically so that the barb prevents vertical movement of the
- first body of the hold-down once inserted into the circular
bore of the first structure and a portion of the second body
has a barb extending verticaily from the end to be inserted in
the circular- bore of the second structure and projecting

10 outwardly from the second body as it extends vertically so that
the barb prevents vertical movement of thé second body of the
hold-down once inserted into the circular bore of the second

structure.

_ 47. The hold-down according to claim 46, wherein the
body and the second body are substantially triangular in shape
when viewed from a horizontal perspective. ' '

48. The hold-down according to claim 47, wherein the
body and the second body are substantially rectangular in shape
when viewed from a horizontal perspective. -

_ 49. The hold-down according to claim 48, wherein the
body and the second body are substantially V-shaped when viewed
- from a horizontal perspective. '
- _
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when viewed from a ho[. “\m\“ '\“\tive as shown in Figures 10a, 10b,
1lla, and b par;‘w Bl gwes 10a and 10b, a thi d
enmbodi nen%os‘mé&ﬂol'd- 430 1's shown Whgch 10 is - rect ang’gvll@:sgglﬁ*wshape
‘when viewed from .a- horizontal perspecfive. As shown in Figure 10b,

inthe third preferred enbodi.ment AMENDE® CLAIMBti on, the bodies have a

subst ant i al | receixednbylthe tepeatiosal \Busaew onr § Moxenhar 19% éQBpUr-Qébict ive

f 15 the hol d- down.origindl Bbaipsi hel7udés 22, b2k andotd-Ad i
afie pl e side waf)}mporti6ﬁmaai%w@|rﬁi%ag%é@6wgﬁﬁ|('Opp?égesﬁi)AE T\Héﬁ"%@&%?"[ EFbG

The base portion 426 connects to the first nultiple sidelwall 427

d
and the second multiple si I tio 8 e s of _the .base __.

portion. 20 : p‘ll'*l'he zgrile}'fc\fl‘ll‘a%lde&&{ ofeo vvalﬁftepz?r?rl}rgen%te% %nsaﬂj‘?%t% via
attached toa heciorgislay therbaseifdvini orth6 shvucbunean kaishapwid-oiowme
base porti oRgm Ij&esi tiple side wall portions 427 and 428 extend toward a
. centerline forr?e by "bi secting the base portion 426. Simlar to the fjrst

pref erred® enbodi nent »fPRBY thaVing et PBAS PRELAPRst anfiitish Sideeqution, -

portion 427 aya oS geedahdeitepbereiot ¥okhningr th@nbéaﬁ WRéFe 8n 0ee BSdy e
gap 429 enabl oo s HadY, 1o08 09Rr 2355 L0 P4 Y B0 S WA Fonta
perspective, the diameter of the smallest circle which
encompasses the body when viewed from a horizontal perspective
10 is greater than the diameter of the circular bore within the
structure and the bddy'having a gap formed between the ends of
the first side portion and second side portion so that the
diameter of the smallest circle which encompasses the body may
be made smaller than the diameter of the circular bore within
' 15 the structure so that the body of the hold-down may be inserted
into the circular bore within the structure, and the body of
the hold-down provides a plurality of poiﬁts of contact against
side walls of the circular bore within the structure when the
body of the hold-down is inserted in the bore because the
20 diameter of the smallest circle that encompasses the body of
the hold-down is greaéer than the diameter of the bore prior to
insertion into the bore.

2. The hold-down according to claim 1, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

3. The hold-down according to claim 1, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the

5 barb'prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

4. The hold-down according to claim 2, wherein the

base portion has a barb extending vertically from the end to be
-
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smal | est circle when npressed body) during 30 the
-|nsert|on%9€,€2§ mj ! m of a structure havi ngae.dl
smal | er than € unc f or mef T g est gl

enconpasses a body of the hold- down 410.-39b§
.exact dianeter -of the 35 circular bore of thf
i.e., not subject to strict tolerance, sinc€, depending on the size of the

gap 429, s sed VWD 96/ 02963
PCT/ US95/ 09%2'%&%7‘? ’Egélg@?%%e‘ﬁ% E?%es Aﬁ%‘? r%@‘b SRS (P Frotreting
i nvention i Lutvardin Frouree hedwas 1. eﬂ@d&wéﬁﬂe&iﬂﬂ]ﬂn stiowt athe
fourth preferred enbodi ment of a hol d-down 410 which is V shaped when
viewed froma 5 horizontal perspective. As shown in Figure 11b, in the
third preferred enbodi nent of the invention, the bodies have a
substantially V shape when viewed from a- hori zontal perspective of the
hol d-down. As for the other preferred enbodi nents of '
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the invention, each body includes a base portion 526, a first 10 sige wal |
ortion 527 . eco ' I on- 538. The base portign 52
Eonnects to“’ﬁﬁgﬂ'ﬁ‘ st. Qmmﬂmg@@gw 527 and the second sPEYUG#Y(9126
portion 528 at the ends*ofc tion, thus the base portion 526
only be the intersection of the side wall partions 527 |andsddFOAdBEEN!
effect, the 15 bodies of the hol d-down 510~are formed firom ogkp peps! des
The side wall portions 527 and 528 are attached to. thelesds—oai—the-hase—|
portion 526 aR@*& PARVEBFHs¥SARFelf PEHFRABE bak et iR idisrdore angR inggrted
portions 527 ando52heexticotlawaporeodfa thenistitudttirdeqr med by bisecting the
base portion 526. 20 Simlar to the other preferred enbodi nents of the
invention, the first side wall portion 527 and second side wall portion 528
forma gap 529. The gafp-529 Tdes hicdrbigiosen tawedmtiyng ddeladmprdes sékdedm the
body havi ng sggghg%uggaqgtgh-ggggtgbgggpghﬁggq?gq_by the 25 snallest circle
- when enconpasses the conpressed bo ;) uring the insertion process into a
circular bore of a structure having a dianeter snaller than the

unconpr essed di aneter fgor medrHyy HAR -6 &'ﬁc&iaiqige £ical iAN QO MRARIRS 1R the
body of the hoggicgomn 910. 3Q The gap 529 also permts the exact

=)

di aneter of tFR ure is a circuit board.
- 7. The hold-down according to claim 1, wherein the
‘hold-down has a second body connected to the body of the hold-
‘down for interconnecting a second structure via a ciréular bore
within the second structure to the structure interconnected by
5 the body of the hold-down, |

' the second body having a base portion, a first side
porﬁion, and a second side portion forming the second body
wherein the diameter of the smallest circle which encompasses
the second body when viewed from a horizontal perspective is
10 greater than the diameter of the circular bore within the
second structure and the second body having a gap formed
between the ends of the first side portion and second side
portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
15 diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
circular bore within the second structure and the second body
of the hold-down provides a plurality dfgpoints of contact
against side walls of the circular bore within the second
20 structure when the seébnd-body of the hold-down is inserted in
| the bore of the second structure because the diameter of the
smallest circle which encompasses the second body is greater
than the diameter of the bore of the second structure prior to
insertion into the bore of the second structure so that the
25 structure and the second structure are interconnected by the

body and the second body of the hold-down.

—_—
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circular bore of the structure to be variable, i.e., not subject to'strict

by tno oot suiietc TIAMIEMNREIBLZS oo ' o7, 227 37 *WerlbadSRbatg .gf ™

not shown in Figures 10d& 10b" 1%a “and 11bf=these—eabedipgents, of the
i nvention may al so have barbs as WO 9 / ZUﬂSSHEETHASBEEN
8d or
=5 It will, be

5
=
T
5
g
i

PCT/ US95/ 09126 - 18 - |IIustrated in Fi

retentive bunps or stanped a ﬁ%&;ﬁﬁ%?ﬁ
evi dent that other eﬁﬁodlﬁgﬁt °i@ aﬂﬁnkﬁﬁ?Pr Eﬂ(?lﬁU§EFBPeWRFFﬁ&Htthe
departing ffibfst hendcepeond sh&eSponwbomsoof the leddyphave asbamgedobarbs

bl f
o for med HEREERERRRrER o iR Ry 1s00s EEET Fh8 baBBarBELIERE OB E R TTY
of the pr esmd Ia:maml arovemerie ofi ngetlh@dxrmﬁjltd@r hpcldr-dpmaonr:gmnaﬁgtedas
shown i ngFi gyt s dide bea@?&'i»esoa}éOoﬁthéZQtP&cé@réhe hol d- down 310 as

shown in Flgure 12 extend at rights angles fromthe shoul der portion 340.
In addition, the hol d-down may

15. The hold-down accordlng to claim 14, wherein the

first and the second side portions of ' the ‘second body have
stamped barbs extending from the portions so that the barbs
prevent vertical and lateral movement of:the second body of the

5 hold-down once inserted into the circular bore of the second
structure. . - . ‘

16. The hold-down according to claim 13, wherein the
structure is an electrical connector and the second structure
is a circuit board. '

17. The hold down according to clalm 7, wherein the
dlameter of the smallest circle which encompasses the body is
smaller than the diameter of ‘the smallest circle which
~encompasses the second body.

-5 18.. The hbldfdown éccording to claim 17, wherein the

body is connected to the second body by a shoulder which is

- offset relative to the longitudinal axis of the body and the

longitudinal axis of the second axis so that the body and
second body are aligned along a_éommon centerline.

10 : 19. The hold-down according to claim 7, wherein the
gécond body is substantially triangular in shape when viewed
from a horizontal perspective.

.26. - The holdfdbwn according to claim 7, wherein the
. second body is substantially rectangular in shape when Viewed
15 from a horizontal perspective.
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‘have a conventional hol d-down such .as a rivet or bolt attached to a body 20

or 30 of ent ition, an electrical may
_have a bowgf@&&% 30 H“Hullmll}"mrmmﬁ portion to Wﬁﬁ%ﬁ%ﬂ&s
connector or printed ctrcuit: bdard and thus have a siinghes §Qgyr ARG :

- 19- What is clained is: 1. A hol d- dow, f or |nterconnegtpngC§D%E?st
structure to a second structure via a circtfar bore

structure and a ciroubar DAL WL BEAGLHCA3EE0Rdng! LUCLYLEn 921 tnlobdndopa

conprising: a first b having a base Side’
second si de pesondn Hashii Ag t$wb$¢arst1a>bbuy Mrehaped hwhdnarm@ve@f firtlosn a

smal | est cirg ﬁfl*@hﬁg ﬁgﬁéééfé the first body is greater than the
% e mnt

di aneter of the circu inthe first structure, and the first
body having a gap forned bet ween ends of the first side portion and second

side portion so that the dhanelgrdewnt hersm{:éeébnﬁeE@hﬁgwal §ErﬂBEQE‘Ea’$§QS
W thin thE (71 sELbPPIERyr @R « MFERTE 1 EPE, Syl it MALH dolRLHagoHE
|nserted |ntcomp31§1ngular bore within the flrst structure, a seconq body
0 hao2 oLl g Btk 43 BELLATEcy 8 L ASEAY SR BERHCRocy
enconpasses Wherein the body is substantlally triangular in shape when
. viewed from a horizontal perspective, the diameter of the
10 smallest circle which encompasses the body when viewed from a
horizontal perspective is greater than the diameter of the
circular bore within the structure and the body having a gap
formed between the ends of portions of the body so that the
- diameter of the smallest circle which encompasses the body may
15 be made smaller than the diameter of the circular bore within
the structure so that the body of the hold-down may be inserted
into the circular bore within the structure and the body of the

hold-down provides a plurality of points of contact against .
side walls of the circular bore within the structure when the
20 body of the hold-down is inserted in the bore because the
diameter of the smallest circle that encompasses the body of
the hold-down is greater than the diameter of the bore prior to

insertion into the bore.

_ 23. . The hold-down according to claim. 22, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

. 24. The hold-down according to claim 22, wherein a
portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends ve;tically so that the

5 barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.
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et

second body is greater than the dianeter of the circular bore within the
second st havi ng a gap forned Qg s of
the fi rstwwzggrtjmgﬂ mgmam m e portion so that the dig t%ﬁggf t he
smal | est circle whi compasses t4e second—=bod D& SERER ‘naller t han
the dianmeter of the circular bore within the §éﬁ@ﬁHE-[dg3Lwe_jo that the

second body of the hol d- domn may be inser+38d i nt o e bore within
the second structure, flrst second Sfructur are nterconnected

by the first and secohd’ d'fﬁ’%gl%]f W, A FSAPITS Eiﬁlg‘ag  pERST o1 HRe

hol d- down prhaae:i@mxa::.p:lmhau aybafbpsxtnemdmg cmEtaicta ldga ifirsim shéeewdl ts lﬁ)é

the circul ar, e I ¥hﬁ$ QBQ? .

i nserted |th"ﬁs%r ofe b mecr{-'a%é;ecﬁée&%%nkgﬁr 0 %1%2 smacfesﬁé c%‘ic]%xd? i lng

enconpasses quiwassthy oiramet el Bodywasi stgexseadst Verticaldyamst erhayf the

bore priog i igRidveRitd Veatida10RcGement of TBRe N T (88 355 @%dir@ef@ed

claim1, wherein the first. body has a hevel ed edge for easing the insertio
of the first'HRIFERF FHEHA-RRFH 9Nt REYUGUASr bore of the structure.

- 20 - 3. The hol d- dovvn accordi ng to claim?2, wherein the second body
has a bevel ed edge f rtion ond y. .of the
hol d-down into the ci CU| Z’#h%&oﬁ as?é:cg% ?ﬁ’c?g?ém 2 heﬁ‘u%ln the

hol d- down actonditure dsclax rﬁlgcmxtmaéh reaninedtaaye. portion of the first body

27. The hold-down according to claim 25, wherein the
structure is a circuit board. '

28. The hold-down according to claim 22, wherein the
hold-down has a second body connected to the body of the hold-
down for interconnecting a second structure via a circular bore
within the second structuré to the structure interconnected by

5 the body of the hold-down, .

| the second body having a plurality of portions forming
the second body wherein the diameter of the smallest circle
which encompasses the second body when viewed from a horizontal
perspective is greater than the diameter of the circular bore

10 within the second structure and the second body having a gap
formed between the ends of the first side portion and second
side portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so

15 that the second body of the hold-down may be inserted into the
circular bore within the second structure and the second body

of the -hold-aown provides a plurality of points of contact
.a;gainst side walls of the circular bore within the second
struct_ure'when the second body of the hold-down is inserted in

20 the bore of the second structure because the diameter of the
smallest circle which encompasses the second body is greé.ter
than the diameter of the bore of the second structure prior to
insertion into the bore of the second structure so that the
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has a barb extend|ng-ve%%LcaL‘x\Ligggégi end to be inserted in the circul ar
bore of thewpidsphoest ruct ure and prol ng. outwardly fromth st hody as
it extends verticall y Hﬂl prevents verti cal §ﬁ&}r‘{59~8?91?§1e
first body of hold-do nto the circul ; .
structure. 5. The hol d-“down accs) g to,claim4, Bﬁ@i&H&E’fQﬂk&BEEN
portion of the second body has a barb exteff™ng vertigal |y REBMACER end [ o

be inserted ing u e e second struetGre and ECt '
out wardl y fromat-: e %’é%gnéﬁgo BEEaggl Phgxt FYSHARES k8 I’s}"%%rch’\‘g‘[fgcjt"h%d bay bthe

prevents vertiRedY n#Renehe %@cqm@ hedynaif bolly dldhdowml d- down once
inserted into the circular bore of the second structure. 6. . The

hol d-down according to claim5, wherein a portion of the first body has a
retentive bunp extending fromthe portion so that the bunp prevents.
vertical novenent of the first body of the hol d-down once i'nserted into the
circular bore of the first structure. 7. The hol d-down according to
claim6, wherein a portion of the second body has a retentive bunp
extending fromthe portion so that the bunp prevents vertical novenent of

t he second body of the hol d-down once inserted into the circul ar bore of
the second structure. 8. The hol d-down according to claimb5, wherein the
first and second side portions of the first body have stanped barbs
extending fromthe portions so that the barbs prevent vertical and | ateral
novenent of the first body of the hold-down once inserted into the circul ar
bore of the structure.

L
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-21- 9. The hoId down acci&\ o claim8, wherein the fi rst and t he
e

fﬁgoggrts:wgﬁgpf%%# ﬂmm mal ody have stanped barb §3ibirg from

vent vertical and Iatera m)vement of the

second body of the hdldS down once inserted-intq the ci ore of the
,ﬂg SHEEGIHNSBEEN Wherein the
mmd structure is a

second structure, 10. The hol d- down acc
circuit board. 11. ° d-do ccor di erein
di aneter of the smal P St El'?\e m %‘F\w’éngg- 25389 the ‘ﬁ’ﬂ\ ¥ Ml‘%rel

first structure is an electrical connect or
body 1's—smal’l er

t han the di poetéonsf dfhetlserabbdyt whicd eEqum chhengéppm shamped oharbsdy.

he h d fi d
tornectog 1 SxfpHAtlgRELEhILHA bOrEIGhE & IS Y HiDs %"F?‘?s?e%’%gi;;
to

t he second budylat@nglan@m%t @httde pray ‘?LQ the ﬂ@-%&%@ﬁﬁ%&&‘&?

claim1, gihgpebnedk kbeashilarenelet Be badi esrustawbstantially triangular in
shape Wnen viewed froma horizontal perspective. 14. A hol d-down for

interconnecting-a first structure to a second structure via a circular bore
within the first strgaet.ur e:‘l-mdhaldi-dmdmtadm@mlmdgt hte thaisecihd whewetior e,

sai d hol d-dgown, co I.Ag o] r
form ng thep?FFéPn%oé’y ﬁ‘éer e?'énéét;%<§ glggﬁe%\ricg'f t e ;Hnlg% % %la‘?glrg ch
enconpassesbakbsf iextendiag i fram celher PPHEACRFe SO eFrﬁ;affertl'éﬁ barbgj pegvent

bore w thi “véilglf:hg%nat nHEbuas. meRemehe biff thebadrohay bbay?d ofaR heO R d -
bet ween the en ortions of the first bodIy sloth%t thega{__ ter of the
smal | est i fera Vmgg inserted into the circu ore o secon

structure. ‘

37. The hold-down according to claim 32, wherein the
structure is an electrical connector and the second structure

is a circuit board.

.

38. The hold-down according to claim 28, wherein the
diameter of the smallest circle which encompasses the body is
 smaller than the diameter of the smallest circle which

encompasses the second body.

5 39. The héld-down according to claim 38, wherein the
body is connected to the second body by a shoulder which is
offset relative to the longitudinal axis of the body and the
longitudinal axis of the second axis so that the body and
‘second body are aligned aiong a common centerline. '

10 40. The hold-down according to claim 28, wherein the
second body is substantially triangular in shape when vieyved

from a horizontal perspective.

41. The hold-down acchding.to claim 28, whereih the
second body is substantially rectangular in shape when viewed

15 from a horizontal perspective.
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Enconpasses the first—bﬁdy—ﬁﬁy~be—ﬂﬁde snéffe?'fhan the dianeter of the

circul ar W?G i n ure so:that the first pef¥safooidie

,hol d-down nay: e I ns m"ﬂlﬂﬂme rcular bore within the first

structure, - REPLA - a second body h@*%g of
0

portions forn1ng the second body mherm|1#;med|anete QEé%%%%
circle which enconpasseés the second body 1’s greater

the circular bore withi,n t S d u
gap formed between engg ofgggrﬁsgﬁédg%ﬁtﬁégégg% dgggﬁ' t atwﬂ$& réher
of the smal | eecondr dedwhilsh sweskpatiatly hd/-stwned bU&iﬁnrraYlQ‘eeﬂfacﬁ’Ofﬂ a

smal | er thanhéggzghggytﬁérgﬁe&egvglrcular bore within the second structure
so that the body of the hold-down nay be inserted into the circular bore
~ Wi thin the second structure, said first and second structures are

i nt er connect ed by the4f3| rs1A h@ﬁds@omcfdzodheerebnhbettiﬁbdactwsw\/eefcaicmu&ech
body of tg Pold domn des 8- Iu&alltycof p@ of co g@ g§t

si de wal | °t Re cﬁcﬁ 5‘6?% t KR ttheS 8T Fiedtir 88 fheh b Tlrtsﬁe
hol d- down i sstnsetturd amdtau;ummuiabebeusewihhldlGhmusacqﬁdtsurunnﬂﬁeassaid

circle that e .of the hold-down is greater than the
di amet er of ?ﬁgﬂg@?gﬁ éohP91QQH Sertion into the bore. 15. The hol d- down

according to claim 14a TH&ed rl'PqCWe Kawing mElweal irveof| partdgast oraddiong
the insertiopnef fiketl iESdy bRHEreint el tafoyélr | BEO e ShaTlést karelef

the 10 which encompasses the first body when viewed from a horizontal
perspective is greater than the diameter of the circular bore
within the first structure and the first body having a gap
formed between the ends of portione of the first body so that
the diameter of the smallest circle which encompasses the first
15 body may be made smaller than the diameter of the circular bore
within the first structure'so that the first body of the hold-
down may be inserted into the circular bore within the first
structure prior to insertion into the bore;

a second body having a plurality of portions forming

20 the second body wherein the diameter of the smallest circle

which encompasses the second body when viewed from a horizontal

perspective is greater than the diameter of the circular bore

within the second structure and the second body having a gap

formed between the ends df'portions of the second body so that

25 the diameter of the smallest circle which encompasses the

second body may be made smaller than the diameter of the

circular bore within the second structure prior to insertion

into the bore so that the'second body of the hold-down may be

inserted into the circular bore within the second structure and

30 the diameter of the smallest circle which encompasses the first

body is smaller than the diameter of the smallest circle which
encompasses the second body; and |

a shoulder connecting the first body to the second

body ‘wherein the shoulder is offset relatlve to the

'35 longitudinal axis of the body and the 1ong1tud1na1 axls of the
—_—
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'structure. The hol d-down according to claim15, wherein the second

Lo T L e

" hol.d-down according tb & aitm %4, Swherein the Iaﬁ%gEHEHKHA&$L¥M- first body
has a barb extending vertically fromthg end tlo be REBEAGEE i n_tihe circul ar
bore of the first structure and projeciihg outiaasey f Irst body as

it extends vertically so th he . barb, prevents vertl nove f the
(i ret body BRCORE I (nCHAEe ChRSGHIRE | ROGY « ABC. (181 SRCTRA cbaRY: AFe
first struchlligned alofg a t&mmonTbenhekdidewn according to claim17,
wherein a portion of the second body has a barb extending vertically from
the end to be inserted in the circular bore of the second structure and
projecting outwardly fromthe second body as it extends vertically so that
the barb prevents verti-cal novenent of the second body of the hol d-down
once inserted into the circular bore of the second structure. 19. The

. hol d-down according to claim 18, wherein a portion of the first body has a
retentive bunp extending fromthe portion so that the bunp prevents
vertical novenent of the first body of the hol d-down once inserted into the
circular bore of the structure. 20. The hol d-down according to claim 19,
wherein a portion of the second body

This Sheet .
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has a retentive bunp extending fromthe portion so that the bunp prevents
vertical novenent of the second body of the hold-down once inserted into
the circulgr of the second structure. 21. The hol d- ing to
‘cl ai m 18, &Ré’?’gkﬁ:’porti ons of the first body which formthgpégggsﬁg{%g _
stanped barbs extending fromthe portions so that the barbs prevent '
vertical and | ateral novenent of the firs# body of the hol d-down once
inserted into the circular bore of the fPfst structure. 22. The hol d- down
according to claim 21, wherein portions of the second body which formthe

gap have stanped barbs extending fromthe portions so that the barbs
prevent vertical and | ateral novenent of the second body of the hol d-down

once inserted into the circul ar bore of the second structure. 23. The
hol d- down according to claim 18, wherein the first structure is an
el ectrical connector and the second structure is a circuit board. 24. The

hol d- down according to claim 14, wherein at | east one of the bodies is
~substantially triangular in shape when viewed froma horizont al

per spective. - 24 - 25. The hol d-down according to claim 14, wherein
at |l east one of the bodies is substantially rectangular in shape when

viewed froma hori zont al psfrAm' NT. URDER ARFICIE d9down according to
claim 14, wherein-at |east one of the bodies Is
Replacement pages 19, 19/1, 20, 22, 23, 24, 24/1, 26, 27, and 27/1
submitted herewith contain _amend'ed claims 1, 7, 17-22, 28 and 38-43. These claims
have been amended to correspond to amendments entered in the U.S. priority application.

No new matter has been added. Claims 2-6, 8-16, 23-27, 29-37 and 44-49 have not been

amended. Entry of the replacement pages‘ is respectfully requested.



Substantial ly V-shaped when viewed froma horizontal perspective. 27. A
hol d- down f i connecting a first structure to a second via a
circul ar b3?29&P%ﬁ?n the first structure and a circular boreﬁgﬁﬁﬁ%ﬂbﬁﬁe
second structure, said hold-down conmprising:- a first body having a
plurality of portions formng the first body wherein the dianeter of the
smal | est- circle which enconpasses the y%xfz>body when viewed froma
hori zontal perspective is greater than 1he=dianeter of the circular bore
within the first structure amd the first body having a gap fornmed between
the ends of portions of theMirst body so that the diameter of the smallest
circle which enconpasgges thézfirsrxbody be made smaller than the -
di ameter of the circagar bg witA?n the rst structure so that the first
body of the hol d- dowg serted i Nt the circular bore within the
first structure prior t into the bore; a second body having a
plurality of portgpns second bqdy wherein the dianeter of the
smal l est circle whlch he sedomd body when viewed froma
hori zontal perspective han t di ameter of the circular bore

he seco ody having a gap fornmed between
dcond ibody hat the di anmeter of the
-smal | est circle whichwnconpasses e second body may be nmade snaller than
the di aneter of the cifcul ar que w thin the second structure prior to
insertion into the bore so that the second body of the hol d-down may be
inserted into the circular bore within the second structure and the
di ameter of the smallest circle which enconpasses the first botly is snaller
t han the di aneter dﬂ the smal | est cigfle whi ch enconpasses thE%second body;
and

S—SO
347
la
o
30
T
1b

40
0

2 //

FIG.
FIG.

24

0
26—
22 S

22~ |

22
Ic

FIG.

28
29~
27



a shoul der connecting the first body to the second body wherein the

shoul der | spfdspedss’ € ative to the longitudinal axis of the body and the
longi tudi nal axis of the second axis so that the first body B #0943 ond
body are aligned along a conmon centerline. -25 - 28. The hol d- down
according to claim 27, wherein the fir:? iﬁ%ucture Is an el ectri cal
connector and the second structure is Aﬁ Euit board. 29. The hol d- down
according to claim 28, wherein the first body has a bevel ed edge for easing
the insertion of the first body of the hold-down into the circul ar bore of
the first structure and the second dy Ras a bewxgl ed edge for easing the
insertion of the second body of the fiol d™down intwm the circular bore of the

second structure. 30. The hol d-d cdgording tfo claim?29, wherein a
portion of the first body has a cally fromthe end to
be inserted in the circul ar bore Ire and projecting
outwardly fromthe body as it ex hat th@Qbarb prevents
vertical nmovenent of the firsfPb ﬁ@ce {R@erted into the
circular bore of the first stryc a pprn he seCond body has a
barb extending vertically from o belii in the circular bore
of the second structure and proj ut wafia t he cond body as it
extends vertically so that the b ts nove t of the
second body of the hol d-down onc i rcul dybore of the
second structure. ' a
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i n shape

The hol d-down according to

é#é%%ﬁ%ﬁgrein

the first body and the second body are substantially rectangul ar

when viewed froma hori zont al

claim 31,

%

The hol d-down according to cl ai
WD 96/ 02963

nd body are substantially
cl aim 32,

wherein the first body and the

I n shape when vi ewe

L2

perspective.

per specti v
The hol d-down accor di ®g

tantially triangul ar
32.

WO 55/52985

perspecti ve.
wherein the first body and th

The hol d-down according to cl ai m 30,

V- shaped when viewed froma horizonta

second body
hori zonta
PCT/ US95/ 09126 35.

31.
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bpre of ;he
&Mt of the

di ng
mov

wherein portions
om t he

novenent of the

-
@®©
S
o
P -

Sm

R OEIIRRITE

t

sﬁ%_rrp bar

ver

aYs
\A
RY
0.0
O.f,.
0.9
&
0‘0
505
(/
i’ﬁ
XD
5

OR X O X X
£

37. The hol d-
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Structure is an electrical connector and the second structure is a circuit
board. 38. -down according to claim?25, wherein the di t he
smal | est ci rwg'lfbeﬁmﬁ t‘?"ch enconpasses the body is smaller than Qm;e{%éﬁ@ﬁg{ er

of the smallest «circle which enconpasses the second body. 39. The

hol d-down according to claim38, wherein the body is connected to the
second body by a shoul der which is off§§y7g$ that the body and second body
are aligned along a cormon centerline. 40. “The hol d-down according to claim
22, wherein the body is substantially triangular in shape when viewed from
a horizontal perspective. 41. Thg mrsaccording to claim 22, wherein
the body is substantially rectangul al en viewed from a

hori zont al perspective. WO 96/ 02963 hol d-doyn according to
claim 22, wherein the 52 '

L [\

! N FIG. 4



body is substantially V-shaped when viewed froma horizontal perspective.

43. A hol dywi@uglbgy 1 nterconnecting a first structure to a W'
Vi a a3

structure via a circular bore within the first structure and

bore within the second structure, said hold-down conprising: 5 a
first body having a plurality of portiogs mng the first body where the
~dianeter of the smallest circle which ohPasses the first body is greater

than the diameter of the circular bore within the first structure and the .
first body having a gap forned between the ends of portions of the first 10
body so that the dianeter of the smallest circle which enconpasses the
first body nay be made smaller than the dianmeter of the circular bore
within the first structure so that the first body of the' hol d-down nmay be
inserted into the circular bore within the first structure; 15 a’
second body having a plurality of portions form ng the second body where
the dianmeter of the snall est. rcl e which enconpasses Yhe second body is
greater than the dianeter of tthe circul g5 bore within tthe second structure
and the second body having a p forﬁed Yet ween t he epnds ofﬁoortigps ofmdhe
second 20 body so ths«) the dia er/of tRe smal | est{ cN cl e \%ﬂ ch
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enconpasses the second body may be nmade smaller than the dianeter of the
circular bo letzgﬁn t he second structure so that the second bo{}% of the
hol d- down n&fp D21%serted into the circular bore within the ZEXEE8S/09126
structure where the dianeter of 25 the smallest circle which enconpasses
the first body is smaller than the dianmeter of the smallest circle which
enconpasses the second body; and a shogégz connecting the first body to

t he second body where the shoul der é% so that -the first body and 30
t he second body are aligned along a cormmon centerline. WO 96/ 02963

PCT/ US95/ 09126 - 28 - 44. The hol d-down according to claim43, wherein the
fi.rst structure is an el ectr| ctar and the second structure is a
circuit board. 45.[ The holdl down accordi/ng |to cl ai m 44, [wrerermthe first
body has a bevel ed| edge fof {pasing the inserftion of the fji fst body|of the
hol d- down i nto the|ci bore of the firgt structure il t he se“eq_ body
has a bevel ed edge g the
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5 insertion of the second body of the hold-down into the circular bore of

t he second . 46. The hol d-down according to claim4 1.0, a
_portion of ?ﬁ%N?Fggf body has a barb extending vertically fr?ﬁ?ﬁ%@gﬁh@6to
be inserted in the circular bore of the first structure and projecting
outwardly fromthe body as it extends 5 vertically so that the barb
prevents vertical novenent of the firsF%p?g¥ of the hol d-down once inserted
into the circular bore of the first stfdc e and a portion of the second
body has a barb extending. vertically fromthe end to be inserted in the
circular bore of the second structure and projecting 10 outwardly fromthe
second body as it extends vertically so that the barb prevents verti cal
novenent of the second body of the hol d-down once inserted into the
circular bore of the second structure. 47. The hol d-down according to claim
46, wherein the body and the second body are substantially triangular in
shape when viewed froma horizontal perspective. 48. The hol d- down
according to claim47, wherein the body and the second bod

substantially rectangul ar i n shape when _horij/zont a
perspective. 49. The hol d-down according to cl ai m4g; rein tne
e — —— ...3r___l
L=~
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Body and the second body are substantially V-shaped when viemed froma

hori zont al ﬁg%ﬁﬁﬁﬁﬁlve WO 96/ 02963
PCT/ US95/ 09 DED CLAI M5 [received by the Internati onal PSEF@&%"%?F 8
Novenber 1995 (08.11.95); original clainms 1, 7, 17-22, 28 and 38-43
anmended; remaining clains unchanged (10 pages)] 1. A hol d- down for
i nterconnecting a structure via a cirgqur bore wthin the structure,
said hol d-down conprising: 5 é%dy havi ng a base portion, a
first side portion, and a second side portion formng the body wherein the
body is substantially triangular in shape when viewed froma horizont al
perspective, the dianmeter of the snall est™syrcl e which enconpasses the body
when viewed froma horizontal cerspectivegg§ is greater than the dianeter

i tructure d the body having a gap forned
portion and second side portion so that
& wWhi ch epconpasses the body may

between the ends ¢?

of the circul ar bor
t he di aneter of theTs
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be made smaller than the dianeter of the circular bore within 15 the
structure SQW&B@@ &pe body of the hold-down nay be inserted into the
gircular bore w zﬁl n the structure, and the body of the hol d-Pms'ﬁ(P%Vﬁdes
a plurality of points of contact against side walls of the circular bore

Wi thin the structure when the body of the hold-down is inserted in the bore
because the 20 dianeter of the smallest }3f:? e that enconpasses the body of
t he hol d-down is greater than the diané?er f the bore prior to insertion
into the bore. 2. The hol d-down according to claim1, wherein the body
has a bevel ed edge for easing the insertiézgcﬁ t he body of the hol d-down
into the circular bore of the structure. <% The hol d-down according to
claim1l1, wherein the base portion hqs a barb extending vertically fromthe

cend to be inserted in theciTcutar—bprg of structure proj ecting
outwardly fromthe body jas_it b?f%nd verti Tt | 5 barb :
prevents vertical novene t he! d- qown N n] r o the circular
bore of the structure. 4 e hg 0] a ngjilo 2, wherein the
base portion has a barb n R ical | RN _ be
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WO 96/ 02963

bore of the structure and

y fromthe body as it extends vertically EST{USRONR

in the circul ar

i nserted

it

Wi

proj ecti ng out

PCT/ US95/ 09
WD 96/.02963

PCT/ US95/ 02963 - 31-

nmovenent of t-he hol d-down once

dq‘s

The

into the
wherein the hol d-down has a second body

I nserted
The hol d- down

-down according to claim4,
6.

ctor.

s

wherein the structure is a circuit board. 7.

hol d-down according to claim1
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perspective is 10 greater than the dianeter
circular bore within the second structure and the second body having a gap

and a second side portion formng the second body wherein the
formed between the ends of the first side portion and second side portion
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Mo 96/ 02963 PCT/ US95/ 09126 -32- 14.
The hol d- doygp, §gzding to claim1l, wherein the first and s |
Pportions of thﬁ%gogy have stanped barbs extending fromthe pgﬁﬁgﬂ@ﬁg‘ t hat
t he barbs prevent vertical and | ateral novenent of the body of the

hol d-down once inserted 5 into the circular bore of the structure. 15. The
hol d- down according to cl aim 14, mher /z first and the second side
portions of the second body have stanped batfbs extending fromthe portions
so that the barbs prevent vertical and |ateral novenent of the second body
of the 5 hol d-down once inserted into the circular bore of the second
structure. 16. The hol d-down according to claim 13, wherein the structure
is an electrical connector and the second structure is a circuit board. 17.
The hol d-down according to claim7, wherein the dianmeter of the snall est
circle which enconpasses the body is smaller than the dianeter of the
smal lest circle which enconpasses the second body. 5 18. The
hol d- down according to claim 17, wherein the

310

330

Lszo'
FIG. 12



bod ted to th d body b houl der ' ' Fve
§o hETomg tuthnat —axia-of the body and the | ongi Nt RCEMENT SHEET”

segond t he body and second body are aligned al ong a conmon
cent erI il l i, The hol d-down according to claim7, wherein

t he sece ant i al | y triangul ar i.n_shape when viewed from a

. hori zont al perspect | ve The hol d- ggwn accgr | , erein

t he second body is substantlal ly rect aﬁgul ar i ﬂ Fg%a f HEGEd| 15 from a
hori zontal perspecti ve. WO 96/ 02963 20 JAN 1993

PCT/ US9 9126] .33- 21 The hol d- down accor di nf E%GM 47 wherd| n the
second L ntially V-shaped when viewed from a horizontal
perspective. 22. A hoI d-down for interconnecting a structure via 5 a

circular bore wthin the structure, said hold-down conprising: a body
havi ng a pl ur &l it yAdfolprdown dors intercerinectitteghe fissidyructure to a second structure via a

circular bore within the first structure and a circular bore within the second structure, said

hold-down comprising:

a first body having a base portion, a first side portion, and a second side portion
forming the first body wherein the diameter of the smallest circle which encompasses the first
body is greater than the diameter of the circular bore within the first structure, and the first
body having a gap formed between ends of the first side portion and second side portion so
that the diameter of the smallest circle which encompasses the first body may be made smaller
than the diameter of the circular bore within the first structure so that the first body of the
hold-down may be inserted into the circular bore within the first structure,

a second body having a base portion, a first side portion, and a second side portion
forming the second body wherein the diameter of the smallest circle which encompasses the
second body is greater than the diaméter of the circular bore within the second structure, and
the second body having a gap formed between ends of the first side portion and second side
portion so that the diameter of the smallest circle which encompasses the second body may
be made smaller than the diameter of the circular bore within the second structure so that the
second body of the hold-down may be inserted into the circular bore within the second
structure, |

said first and second structures are interconnected by the first and second bodies of the
hold down wherein each body of the hold-down provides a plurality of points of contact
against side walls of the circular bore within the structures when the body of the hold-down
is inserted in the bore because the diameter of the smallest circle that encompasses the body

of the hold-down is greater than the diameter of the bore prior to insertion into the bore.

2. The hold-down according to claim 1, wherein the first body has a beveled edge
for easing the insertion of the first body of the hold-down into the circular bore of the

structure.



wherein the ,body is substantially triangular in shape when vie
hori zental—perspective the diameter of the 10 smal I%PmemvﬁﬂﬁgﬂéET
engonpqiiﬁs t he bOdﬁ when viewed froma horizontal perspective is greater

“than t !E"ﬁjmuu Muﬁeci rcul ar bore within the sETre—and=thebody
L

havi ng en the ends of portions

di aneter of the smallest circle which enconpasseg{the b made
smal l er than the dianeter of the circubar bore wilt FE® :t so t hat
t he body of the hold-down may be inserted into the CiT hin the

structure and the body of the hol d-down provides a plurality of points of

contact againpt si fig, WalildwalackiiRiny UiAN2 WHGeifhOLRohi Body bk Yeighen

t he 20 body of the IS inserte _ ore because t | anet er
of the sedzelfestastiy thedngehtiin eftherspessldmdy d the Hyldedowrhmtd diedeichuban biose of
greater Elhan t he dianeter of the bore prior to insertion into the bore. 23.
The hol dP88GP 4SEYF Y g to clai m 22, wherein the body has a bevel ed edge
for easing the insertion of the body of the hold-down into the circular
bore of the structure. 24. The hol d-down according to claim 22, wherein a
portion has ad.bar bTexhdddony ageortingad thpini A pwherein the Hasegopiéon ofghe fistibody t he

cireul arhatgoar gar%fex]ier}l%insgt \Eelf'ﬁ(t:a lryefrc?rplc{hg end & Ble ‘ifserted in the circular bore of the first
structure and projecting outwardly from the first body as it extends vertically so that the barb
prevents vertical movement of the first body of hold-down once inserted into the circular bore

of the first structure.

5. The hold-down according to claim 4, wherein the base portion of the second
body has a barb extending vertically from the end to be inserted in the circular bore of the
second structure and projecting outwardly from the second body as it extends vertically so that
the barb prevents vertical movement of the second body of the hold-down once inserted into

the circular bore of the second structure.

6. The hold-down according to claim 5, wherein a portion of the first body has
a retentive bump extending from the portion so that the bump prevents vertical movement of

the first body of the hold-down once inserted into the circular bore of the first structure.

7. The hold-down according to claim 6, wherein a portion of the second body has
a retentive bump extending from the portion so that the bump prevents vertical movement of

the second body of the hold-down once inserted into the circular bore of the second structure.

8. The hold-down according to claim 5, wherein the first and second side portions
of the first body have stamped barbs extending from the portions so that the barbs prevent
vertical and lateral movement of the first body of the hold-down once inserted into the

circular bore of the structure.



| cal
bor.e of 1[ w”m ay O 96/ 02963 -
: W”l hol d- down according to ¢ T el e base
5 'ﬁ% in the
circular bore of the structure and projecting ouffwardl & quy as it
hol d- down according to claim25, wherein the structure is an electrical
hol d- dovgortiass of tbessrnod bodiyhavestaerped datbs ekteading donothetpoetidns sd thad therbairoy

outwardly body as it extends vertically so that the 5 barb -
prevent@m[ noverment of the hol d-down once | nseREPhAGEMEN:TISHE:ET
PCT/ US9! i . '
portion has a barb ®xtending vertically fromthe i
extends vertically so that the 5 barb-ptevents virtd®at-noverentofl| t he
hol d- down once inserted into the circular bore of the structure. 26. The
connector. 27 Theyhghd: kdGlal & vitleMig The YRR 8H Nhé @@coﬁﬁrgx@%' ure
is a circuit board. 28. The %‘%gfog% agcordi ng tlo c? alm 22, wherein the
I nterconnecting a secqnd structure via a cjrcul ar, bore within the second
st r uct ureretvREcataddateral moxemenst tsegondpody of the RlErgoln opReIeIeH i,
the circular bore of the second structure.
10.  The hold-down according to claim 7, wherein the first structure is an electrical

connector and the second structure is a circuit board.

11.  The hold-down according to claim 1, wherein the diameter of the smallest
circle which encompasses the first body is smaller than the diameter of the smallest circle

which encompasses the second body.

12.  The hold-down according to claim 11, wherein the first body is connected to

the second body by a shoulder which aligns the first body and the second body along a

common centerline.

13.  The hold-down according to claim 1, wherein at least one of the bodies is

substantially triangular in shape when viewed from a horizontal perspective.

14. A hold-down for interconnecting a first structure to a second structure via a
circular bore within the first structure and a circular bore within the second structure, said
hold-down comprising: .

a first body having a plurality of portions forming the first body wherein the diameter
of the smallest circle which encompasses the first body is greater than the diameter of the
circular bore within the first structure, and the first body having a gap formed between the
ends of portions of the first body so that the diameter of the smallest circle which
encompasses the first body may be made smaller than the diameter of the circular bore within
the first structufe so that the first body of the hold-down may be inserted into the circular
bore within the first structure,



t he. $econd body having a plurality of portions formn

Wner the smallest circle which enc%%&%&ﬂﬁﬁEET
y when vi evve horizontal perspective is greater than the diameter

of thenm ﬂmﬁl Hmﬁﬂm within the second struct pse—and the second

havi ng Fer AceMeENTOSHend (second

ween the ends of the flrs
si de portlon so that the dianeter of the srralles cir Iemwenc
t he second body nmay be nmade snaller thap-the di aag{x(gf _______
within the second structure so 15 that the secont=hegy—et—the—hetd=-down may
be inserted into the circular bore within the second structure and the
second body o

agai nst si de ff/l\/a%“fbgldr)!?J d? hl{eégﬁﬂr Alﬂ g)omdtﬂ%%ﬁ[ﬁ ﬁ%qéee?:%lr? ?to r8 f?t\%{llen

t he secodidmetedyofofhet dneallest difde)vwhxcls encm&pdsmﬂ the s26oridhbodyoiie goa‘atdrhxhazseh@nd
structur . becausge the ter of the snallest circle which encoppasses the
second bb agperss o Zrﬂéea?l ?acr?b&ﬁe hBingths feoBe spctiife 2pb e Srohkedyehaying 2 gap
structy (A%rg%; Bervten eR&StPoRtfbrs BF thelsBEondYoly 96 tHab the AR ctithé!Ghalles: GR1d hat

PCT/ US95wb@h2x@icompasses the second body may be made smaller than the diameter of the circular

bore within the second structure so that the body of the hold-down may be inserted into the
circular bore within the second structure, _

said first and second structures are interconnected by the-first and second bodies of the
hold down wherein each body of the hold-down provides a plurality of points of contact
against side walls of the circular bore within the structures when the body of the hold-down
is inserted in the bore because the diameter of the smallest circle that encompasses the body

of the hold-down is greater than the diameter of the bore prior to insertion into the bore.

15.  The hold-down according to claim 14, wherein the first body has a beveled
edge for easing the insertion of the first body of the hold-down into the circular bore of the
structure.

16.  The hold-down according to claim 15, wherein the second body has a beveled
edge for easing the insertion of the second body of the hold-down into the circular bore of

the second structure.

17.  The hold-down according to claim 14, wherein the base portion of the first
body has a barb extending vertically from the end to be inserted in the circular bore of the
first structure and projecting outwardly from the first body as it extends vertically so that the
barb prevents vertical movement of the first body of the hold-down once inserted into the

circular bore of the first structure.



-35-, REPEACED structure and the second structure

b&g; S;QHEMFmﬂwg'Tuﬂody and the second body -of ;g%@(%ﬁ%ﬁg?ff;ﬁ:

The ho to claim 32, wherein portions of the body which
formthe gap have stanped barbs extending fromthe portions so that the
barbs prevent . vertical and | ateral novenent of theffbody o the Tor d-down
once inserted 5 into the circular bore€2»f the stru tﬂﬁ%f“cgg’.ENﬂﬁﬁﬁFcrl sdown

according to claim35, wherein portions. of the secpnd, b (] ormn t he
gap have stanped barbs extending fromthe portions Qﬁ‘t‘i'%qm‘\tj'\ﬂ"%qg‘bs :

prevent vertigal ol d7d-@bah JERHERRD Rhim! e d J2ebh 6F tHeNecHl Bd

down once inserted I nto tﬁe (?i rcuiﬁgrbtggr"g of v?ﬁgéhgec@nd struct u(r:e. %57.}’5The
hol d- dovms adedr eiterglingvertically f3@m thé enciorbet insertetlrin sheuciecula bane of tetsecarsl
connect %Erugtrdlde ztinrgaprsé?e% url]gd oﬁ%a?gl%(%oem 'the $econid Bg&yt asb{%ae;c%hds vertically so that the

barb prevents vertical movement of the second body of the hold-down once inserted into the

circular bore of the second structure.

19.  The hold-down according to claim 18, wherein a portion of the first body has
a retentive bump extending from the portion so that the bump prevents vertical movement of

the first body of the hold-down once inserted into the circular bore of the structure.

20.  The hold-down according to claim 19, wherein a portion of the second body
has a retentive bump extending from the portion so that the bump prevents vertical movement
of the second body of the hold-down once inserted into the circular bore of the second

structure.

21.  The hold-down according to claim 18, wherein portions of the first body which
form the gap have stamped barbs extending from the portions so that the barbs prevent
vertical and lateral movement of the first body of the hold-down once inserted into the

circular bore of the first structure.

22.  The hold-down according to claim 21, wherein portions of the second body
which form the gap have stamped barbs extending from the portions so that the barbs prevent
vertical and lateral movement of the second body of the hold-down once inserted into the

circular bore of the second structure.

23.  The hold-down according to claim 18, wherein the first structure is an electrical

connector and the second structure is a circuit board.

24,  The hold-down according to claim 14, wherein at least one of the bodies is

substantially triangular in shape when viewed from a horizontal perspective.
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26.  The hold-down according to claim 14, wherein at least one of the bodies is
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substantially V-shaped when viewed from a horizontal perspective.

27. A hold-down for interconnecting a first structure to a second structure via a
circular bore within the first structure and a circular bore within the second structure, said
hold-down comprising: _

a first body having a plurality of portions forming the first body wherein the diameter
of the smallest circle which encompasses the first body when viewed from a horizontal
perspective is greater than the diameter of the circular bore within the first structure and the
first body having a gap formed between the ends of portions of the first bedy so that the
diameter of the smallest circle which encompasses the first body may be made smaller than
the diameter of the circular bore within the first structure so that the first body of the hold-
down may be inserted into the circular bore within the first structure prior to insertion into
the bore;

a second body having a plurality of portions forming the second body wherein the
diameter of the smallest circle which encompasses the second body when viewed from a
horizontal perspective is greater than the diameter of the circular bore within the second
structure and the second body having a gap formed between the ends of portions of the
second body so that the diameter of the smallest circle which encompasses the second body
may be made smaller than the diameter of the circular bore within the second structure prior
to insertion into the bore so that the second body of the hold-down may be inserted into the
circular bore within the second structtlre and the diameter of the smallest circle which
encompasses the first body is smaller than the diameter of the smallest circle which
encompasses the second body; and

a shoulder connecting the first body to the second body wherein the shoulder is offset
relative to the longitudinal axis of the body and the longitudinal axis of the second axis so

that the first body and the second body are aligned along a common centerline.
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first structure and the second body has a beveled edge for easing the insertion of the second

body of the hold-down into the circular bore of the second structure.

30.  The hold-down according to claim 29, wherein a portion of the first body has
a barb extending vertically from the end to be inserted in the circular bore of the first
structure and projecting outwardly from the body as it extends vertically so that the barb
prevents vertical movement of the first body of the hold-down once inserted into the circular
bore of the first structure and a portion of the second body has a barb extending vertically
from the end to be inserted in the circular bore of the second structure and projecting
outwardly from the second body as it extends vertically so that the barb prevents vertical
movement of the second body of the hold-down once inserted into the circular bore of the

second structure.

31.  The hold-down according to claim 30, wherein the first body and the second

body are substantially triangular in shape when viewed from a horizontal perspective.

32. The hold-down according to claim 30, wherein the first body and the second

body are substantially rectangular in shape when viewed from a horizontal perspective.

33.  The hold-down according to claim 31, wherein the first body and the second

body are substantially V-shaped when viewed from a horizontal perspective.
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(54) Title: ELECTRICAL CONNECTOR HOLD-DOWN
(57) Abstract

A hold-down (10) for interconnecting an electrical
connector (60) and a printed circuit board (50) where the
hold-down has two bodies (20, 30) which have multiple
sides. When the bodies of the hold-down are inserted into the
circular bores (62, 52) of the electrical connector and printed
circuit board, the bodies form several points of contact which
resist lateral and vertical movement of the interconnection
between the electrical connector and PCB.




