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]he present invention relates to retaining two nmembers
together and, more particularly, to a device for connecting
two members to each other having deflectable arms inserted
into a hole of one of the members.

2. Prior Art

U.S. Patent 5,228,870 discloses a holding device having a
flat shape, a crossarm section, a first projection press—-fit
into a hole of one member, and a second projection press—-fit
into a hole of a second member. The second projection has
legs with a pair of barbs on each leg. U.s. Patent
5,135,412 shows a similar design. U.S. Patent 2,329,471
discloses an electrical terminal with feet that cam leg
members outward as the terminal is inserted into a hole.
The following U.S. Patents show other retention systems:

2,933,007 3,613,043
3,812,447 4,359,258

4,413,875 4,511,200

4,616,893 4,620,757

4,907,979 4,907,987

4,941,847 5,035,656

5,064,391 5,073,119

5,080,611 5,083,942

5,122,075 5,147,227 -
5,147,228

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present invention,

in a retention device for connecting a first member to a

second member, the retention device having an end with two



4,616, 893 © 4,620, 757 4,907,979 4,907, 987 4,941, 847 5, 035, 656

5,064, 391 5,073,119 25 . 5,080,611

5,083,942 5,122,075 © 5,147, 227 - 5,147,228 SUMVARY OF THE

| NVENTI ON I ntacciordance with one enbodi nent of the present invention, 30

in a retention device for connecting a first nenber to a second nenber, the
retention device having an end with two ~ - 2 gpaced cantil ever arns adapted
to be inserted into a hole of the second nenber and fixed therein, the

i mprovenent conpr i SPRceAecanthlesih aNngi ddprtedd totbeinsertedcinte @ haote om

second exterior carmeur faeéndanieniieri NhRA | Gfised eHef@DE, The improvéint.

arms are suitably sgfd;aad SaReHs E4&E hi&ihg { Hh.AY &xterior cam surface,
a second exterior cam surface, and an interifar cam s{irface.
5 The arms are suitably sized and shaped relative to the hole
such that insertion of the arms into the hole causes the
interior cam surfaces to contact each other because of
deflection of the arms due to contact of the first exterior
cam surfaces with the second member and, as the arms are
10 - further inserted into the hole, the second exterior cam
surfaces are deflected towards each other, due to contact
with the second member, and the first exterior cam surfaces
are moved outward due to contact and camming movement of the
arms at the ‘interior cam surfaces.

15 In accordance with another embodiment of the present
invention a retention system for connecting a first member
to a second member is provided comprising a first section
and a second section. The first section is for connection

_ to the first member. The second section is for connection

20 to the second member. The second section has two mounting
arms for positioning in a hole of the second member, the
arms comprising ,opposing cam surfaces and two pair of
outwardly facing: deflection and gripping areas. The second
section is suitably sized and shaped such that when a second

25 pair of the areas is inserted into the hole, with the first
pair of areas inside the hole and the “opposing cam surfaces
contacting each other, the second pair of areas is
compressed by the second member with the arms moving at the
opposing cam surfaces to outwardly expand the first pair of

30 areas and thereby lock the second section in the hole”'of the
second member.
in accordance - with another embodiment of the present
invention a retention device is provided comprising a first
sectioh and a second section. The first section is for

35 connecting the retention device to a first member. The
second section is for connecting the retention device to a



such that insertion of the arnms into the hole causes the interior cam
surfaces to contact each other because of deflection of the arns due to
contact of the first exterior camsurfaces with the second nenber and, as
the arns are 10: further inserted into the hole, the second exterior
cam surfaces are defl ected towards each other, due to contact with the
second nenber, and the first exterior can1su$faces are noved outward due to

Icont act gnd carrmt a@caaaeﬂsﬁsﬁ%f tefife ig&?mat skBeibh! ShéNladaA evidl Iferfal 1S

n accordance w r _enbodi ment.. o e i nvent j ion
system f or connecpl %gige? §%q<=€;§€,$51&t1}8 %rsaé‘?gsﬁd %ﬁf}e?nfls ér)&f?cfgg}og&
conprising a firsinfeEipsrcamduriaceonpnd st inpir 'Pﬁeekt%w%é&w sHLacesr
connection to theaubhgttmioaéng'ﬂw s&aerwkmwroaah%d&&caeme@élmu&@;e

to the cond man‘%ﬁ%ge econs%lﬁec %glgg Al t'ﬁ%% geg‘geg;ms for

p05|t|0n|ng in a & Sécond e arims conprising opposing
cam surfaces and two pair of outwardly facing deflection and gri ppi ng

areas. The second section i s srRItRDESCHIPEIORNOF aRasaasst hat when a
second 25 pair of the areas is inserted into the hole, with the
first

The foregoing aspects and other features of the invention

are explained in the following description, taken in
10 connection with accompanying drawings, wherein:

Fig. 1 is a perspective view of a retention device
incorporating features of the present invention;

Fig. 2A is a schematic cross sectional partial view of the
retention device shown in Fig. 1 being used to connect a

15 first member to a sécond member shown at an intermediate
connection position;

Fig. 2B is a schematic partial cross sectional view as shown
" in Fig. 2A with the two members in a final connection
position;

20 Fig. 3 is a front elevational view of.the retention device
shown in Fig. 1; and '

Fig. 4 is a schematic partial cross sectional view of a
member with an alternate embodiment of the retention device
of the present invention connected thereto.

25 DETATILED DESCRTPTION OF THE INVENTYION

Referring to Flg. 1, there is shown a perspective view of a
retention device J.o incorporat:.ng features of the present
invention. Although the present invention will be described
with reference to the embodiments shown in the drawings, it

-]



pair of areas insirde the hole and the opposing cam'surfaces contacting each
ot her, the second pair of areas is conpressed by the second nenber with the
arms noving at the opposing camsurfaces to outwardly expand the first pair
of 30 : . areas and thereby |ock the second section in the hole of the
second menber. In accordance wth another enbodi mrent of the present

I nvention a retention device is provided conprésing a first section and a
second section. The first section is for 35 - connecting the
retention device t FPWid be wdprstoodribakctepfiicas: ofokhe prasientoAREerthen
the retention devi c@uwld de indladedninneabbsus Tiecfeaentd typati andi fehhslesse
two general |y par alditer3aRec dubBRlhbRYE! AT aad A TRAIASoAMCAPROSLIL.,

interior camsurface and two pair of exterior cam su I. ng thej. r
| engths. The ext er iVPREmPEuFYRE 2 AR L QFcmaterials canld, e Hieh: o

sol der refl ow area therebetween.

3 The device 10, in the embodiment shown, is-a one-piece
member preferably made of a suitable flat stock material,
such as sheet metal. The device has a first end 12 and an
opposite second end 14. The first end 12 forms a first
mounting section for mounting the first end 12 to a first

10 member. - The second end 14 forms a.second mounting section
for mounting the second end 14 to a second member. The
first section generally comprises a single enlarged head 16
and two laterally extending stabilizer arms 18. The second
mounting section generally comprises two spaced cantilever

15 arms 20, 22. In a preferred embodiment, the device 10 is
solder plated to provide lubricity, cold weldment; and
permanent retention aftexr soldering. '

Referring also to Figs. 2A and 2B, the device 10 is shown
with its first end 12 fixedly and stationarily mounted to a
20 first member 24 in a hole 26. In the embodiment shown, the
first member 24 is the housing of an electrical connector.
However, in an alternate embodiment, the first member 2’4
could be any suitable type of membexr.  The hoxising 24 is
made of dielectric material, such as a molded plastic or
25 polymer material. The hole 26 has a‘first section 28 and a
second section 30. The first section 28 has a width
slightly less than the width of enlarged head 16. The
device 10 is inserted into the housing 24 through the bottonm '
of the hole 26. Because the width of the head 16 is wider
30 than the width of the first section 28, the sides 32, 33 of
the head 16 penetrate the housing 24 and make an
interference f£it therewith. This interference fit
- stationarily and fixedly holds the- first end 12 in the hole
- 26. The stabilizer arms 18 are located in the 'second
38 section 30. The stabilizer arms function to stabilize the
first end 12 in the hole 26 to prevent axial twisting of the



BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng aspects and ot her features
of the invention are explained in the follow ng description, taken in 10
connection wth acconpanyi ng drawi ngs, wherein: Fig. 1 is a perspective
view of a retention device incorporating features of the present invention;
Fig. 2Ais a schematic cross sectional partial view of the retention device
shown in Fig. 1 being used to connect a 15 S  first nmenber to a second
menber shown at an internedi ate _connection position; Fig. 2B is a schematic
partial cross secti%ﬁ‘é’rc‘él:‘e‘&v’dbt@ﬁoﬁﬂ le 24 g. 2A with the two nenbers in a
final connection position; 20 Fig. 3is a front elevational view

of . the retention d@z(é@eég}{a/\@nanlflog the A JE 90 ffs'a%ﬁéaﬁ‘ﬁgaﬁé GnRatthg!

etonti on device of e SHEBEHE 1405 ERE FTHOBRBHSE 136 of § 5e eabodinent

DETAI LED DESCRI PTI Gshayn THthe KoBofd OnniReheB i by a eprfinged] cirbuit haardhbhat a

perspectige View oftRe electrical connector will: be electrically and
mechanically connected to. However, the second member 36
could be comprised of any suitable type of member or device.
The width of the ‘second end 14 is wider than the width of
the hole 34 befoére insertion of the second end 14 into the

10 hole 34.
Referring also to Fig. 3, the two cantilever arms 20, 22 are
mirror images of each other. However, in alternate

embodiments, the arms 20, 22 could have different shapes

and, more than two arms could be provided. .Each arm
15 generally comprises a first exterior cam surface 38, a

second exterior cam surface 40, an‘interior cam surface 42,

and a recessed soldér reflow area 44. The surfaces 38, 40,

42, in the embodiment shown, all have arcuate shapes. In

alternate embodiments, other types of shapes might be used.
20 Before insertion into the hole 34, the two interior cam
| surfaces 42 ai:e spaced from each other. . The arms 20, 22,
are deflectable towards each other.

.

As shown in Fig. 2A, when the second end 14 is initially
inserted into the hole 34, the sloped shape of the first
25 exterior cam '__s_u:'l:'face 38 causes the arms 20, 22 to be
deflected towards each other in a cantilever fashion. The
arms are deflected such that the two formerly spaced
interior cam surfaces 42 now contact each other. This
contact of the interior cam surfaces 42 with each other
30 stops the inward deflection of the two first exterior cam
surfaces 38. Upon further insertion of the second end 14
into the hole 34, as shown in Fig. 2B, the second exterior
cam surfaces 40 enter the hole 34. The second surfaces 40
are deflected towards each other, at least slightly, by the
35 interior walls of the hole 34. However, because the
interior cam surfaces 42 have already been pushed into



retention device 10 incorporating features of the present invention.

Al t hough the present invention will be described wth reference to the
enbodi nents shown in the draw ngs, it 4 shoul d be understood that
features of :the:present invention could be included in various different
types and forns of alternate enbodi nents. In addition, any suitable size,
shape, or type of elenents or materials coul debe usdd. 5. . The devi ce

10, in the enbodi nent shown, is a one-piece nenber preferably made of a
suitabl e flat stocgonkacs with each athehcehencthe Ligf: FuvfaceRall £ntered
end t12 and atn_ opp]gaiet esls gy, etfle ldrmdheof i 25t apadcdidnddrom pitotr stgainst
nounti ng section ing t.hefirsg L Sto1

menber. The seconegcel{nr.(é_ggée?oraErrt'g| gkese%%ré}qﬁ%n%gﬁgaéée%t?gn ..-sorthngunsﬁlcﬁad
the second end 14 @¢terigr:FREFASASEr 40 TRES Geslested| dAVaEder aThP SPLRges
a singl esenl ar ged dwaichnl Gatinthiewdintairdioal |garexsantdaces stéabchuger thengitst

The second exterior cam surfaces 38 to be cammed or pushed outward as
shown by arrows A. This causes the first exterior cam
surfaces 38. to project deeper into the walls of the hole 34
than previously done during the insertion path of the first
10 . surfaces 38 along the hole 34 before the second surfaces
entered the holé. The insertion of the first surfaces 38
in‘i:o the hole 34, thus, has two types of insertions. The
first type of insertion occures before the second surfaces
42 enter the hole 34 and, comprises no significant
15 projection of the first surfaces 38 into the walls of the
hole 34. The second type of insertion occures when the
second surfaces 42 enter the hole 34 and, the first surfaces
38 are cammed outward to project into the side walls of the
hole 34. The second surfaces 42 also project into the side
20 walls of the hole 34 and make an interference fit therewith.
The combination of the second exterior surfaces 42
interference fit with the second member 36 and the cammed
projection interference fit of the first exterior surfaces
38 with the second member 36 provides an ent_lancéd
25 connection.”  More specifically, it  provides a combined
press-fit insertion and a cam-lock interference.

As noted above, the embodiment shown is for connecting an
electrical connector 24 to a printed circuit board 36.
Reflow soldering is often used to electrically connect
30 contacts (not shown) of the connector 24 to conductor; (not
shown) on the board 36. The device 10 uses its unique shape
to reduce the amount of solder plowed out of the hole 34 by
the arms 20, 22 and, allows reflow of displaced solder
behind the points of applied load on each arm. In other
35 words, solder can flow into reflow areas 44 of the arms.
Areas 45 also function as solder reflow areas. .Thus, more
reflow of solder can occur. The arms 20, 22 are also



nounting section generally conprises two spaced cantil ever 15, ar s
20,-22. In a preferred enbodi nent, the device 10 is solder plated to
provide lubricity, cold weldment, and permanent retention after soldering.
Referring al'so to Figs. 2A and 2B, the device 10 is shown with its first
end 12 fixedly and stationarily nDunted to a 20 first nmenber 24 in
a hole 26. In the enbodi nent shown, the first qmenber 24 is.the housing of
an electrical connector. However, in an alternate enbodi ment, the first
menber 24 coul d be SORFEMAtedl suchpehatf destestionTes theusimg 24 beyeratl hef

dielectric materialyieldipcintd nﬁhdﬁdci?éél@éé Caxoruaﬁarfermg c@@ﬂ)yi@{t cros
material . The hol e g6y i st ectl Zgﬁ cond ;section

he
first section 28 has a \?\}%dt s’lmpaﬁtf" gI (ﬁih B AT RN d%d
16. The device 10 94} r%l&?rtq,rctednt 0 m ms‘-;lmg éqm: hﬁlm}gmltekﬂf-lmﬁ tésmtakt
the hol e 26. Becaugsirts \Hfﬂtshlﬁhd‘eheghe&@dlﬁg?,avi}uhdﬁiheﬁ@oar%36 atl{%”tchhe
wi dth of the first 8 es .32 the he pe rate
t he housing 24 and Eh%% %n er?ereﬁb§°1 °F c?ﬁ %ﬁ?%hweigmenﬁTl eatures
interference fit fatHMmaPregentdinvention hepwld t akso f be susedd to2 domnekt

hol e electrical contacts to a housing, connect two housing pieces
to each other, etc.. '

10 Referring now to Fig. 4, there is shown a partial cross-
sectional view of a connector housing 50 with an alternate
embodiment of a device 52 connected thereto. In the device
52 shown, the first end 54 is a mirror image of the second
end 56. This embodiment is shown to illustrate that

15 features of the present invention can be used with any
suitable type of second and/or .first end and, can be used to
attach to a housing' rather than_ only to a printed circuit
board. The first end 54 is not solder plated, but can
nonetheless form an excellent interference fit with the

20 connectoxr housing So0. |

It should be undgrstood that the foregoing description is

only illustrative of the invention. Various alternative's

and modifications can be devised by those skilled in the art

without departing from the invention. Accordingly, the

25 present invention is intended tJ- embrace all such

o alternatives, modifications and variances which fall within
the scope of the appended claims.



26. The stabilizer arms 18 are located in the second 35 section
30. The stabilizer arms function to stabilize the first end 12 in the hole

26 to prevent axial twi sting of the device 10 in the he second
end 14 of the device 10 is adapted to be insert of the
second nmenber 36. |In the enbodi nrent shown, the a
printed circuit board that 5 the electlu M|l be
electrically and mechanically connect & to. However, the second menber 36
coul d be conprised of any suitable typened merber—or device. Thewi dth of

the second end 14 is wider than the wdth of th I nsertion
of the second end 14 into the 10 - hol e 31"“” [ll ﬂﬁm to Fi g 3
the two canWhpbvés elaimeD is22 are mirror inages *0f ceac

in alternate enbodi nents, the arns 20 22 could have different shapes and

ror € _t han two arms COJEI I d )Pe re)éerq ion del%raicct]a %or connecting a first

member to a second member, the retention device having an
end with two spaced cantilever arms adapted to be inserted
into a hole of the second member and fixed therein, the
improvement -comprising:

the arms each having a first exterior cam
surface, a second exterior cam surface, and an
interior cam surface, the arms being. suitably
sized and shaped relative to the hole such that
insertion of the arms into the hole causes the
interior cam surfaces to contact each other
because of deflection of the arms due to contact
of the first exterior cam surfaces with the
second member and, as the arms are further
inserted into the hole, the second exterior canm
surfaces are defleéted towvards each o.ther due to
contact with the second member and the first
exteriqr cam surfaces are moved outward due to
contact and camming movement of the arms with
each other at the interior cam surfaces.

2. A device as in Claim I' Wherein the first and
second exterior cam surfaces have arcuate shapes.

3. A device as in claim 2 wherein the arms each .
have a solder reflow area between the first and second
exterior cam surfaces.

4. A dev:Lce as in claim 1 further comprising
stabll).zer arms.

5. Kk device as in claim 1 further comprising an
" opposite end adapted for press-fit mounting in a hole of the

This Sheet Has Been Re,ila
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15 generally conprises a first exte uﬂmm”u“mmﬂﬂ 38, a second
exterior camsurface 40, an interior cam suri ecessed sol der
refl ow area 44. The surfaces 38, 40, 42, in fhe®enbodi mént *shown, all have
arcuate shapes.:In alternate enbodi ments, gFhertypes—oF—shapRs m ght be
used. 20 Before insertion into the jhdHiE SHEET HASEBREN f}t eri or cam
surfaces 42 are spaced fromeach othey. The ar mBEPOACED, arefidefl ectable
towards each other. As shown in Fig. 2A en tne second end14 i s
initially fisstr teshbert.o the hole 34, the sloped shape of the first 25
exterior camsurface 38 causes the arns 20, 22 to be defl ected towards each
other in a cantilever fashion. The arns are deflected.such that the two
formerly spaced int&ri dt da¥HCeURS it €123 m 3 \Whenaisnc theer Giethe This
contact ofoppesite endoareasubstditiad 4irwokhigages adheracd) other. st ops
the inward deflection of the two first exterior cam surfaces 38. Upon
further insertion of the second end 14 _into the hole 34, as _shown in Fig.
2B, the second exteri-orAcBRYIER fafcdd Fadnt &r vhexrep 13 4evife s2cond
surfaces 4éubestaarddfalagt edlatowar ds each other, at |east slightly, by the

8. A device as in claim 1 further comprising
solder plating.

9. A retention system for connecting a first
member to a second member, the system comprising:

a first section for conmection to the first
member; and '
a second section for connection to the second
member, the second section having two mounting
arms for positioning in a hole of the second

- member, the arms -comprising opposing cam surfaces
and two pair of outwardly facing deflection and
gripping areas, wherein the second section is
suitably sized and shaped such that when a secon.d.
pair of the two pair of areas is inserted into
the hole, with the first pair of the areas inside
the hole and the opposing cdim surfaces contacting
each other, the second pair; of areas is
compressed by the second member with the arms
moving at the opposing cam surfaces to outwardly .
expand the first pair of areas and thereby lock '
the second section in the hole of the second
member. .

10. A system as in Claim 9 wherein the first
section is substantially identical to the second section.

11. A system as in Claim 9 wherein the first and

This Sheet Has Been Replaced




35 interior walls of the hole 34.- Homexétj_'be.ca-urse:t;hfe':’i nterior

cam surfaces 42 have al ready been pushed into 6 contact with e ch ot her

when the first surfaces 38 entered the hole 34 lllu zﬂu ﬂll &HIE fe cammed
or pivot against each other at the interior sur cond

exterior surfaces 40 are deflected i jpgrd The cani ng 5 action at
the interior camsurfaces 42 cause the+first exterior camsurfaces 38 to be
cammed or pesbad sertiord aseshkompribyedroHvs singlEhireteatdes mdngodu r st

exteri or CaEhsUEF&ESshedd idtRAOj ect deéper into the walls of the hole.34 "
than previously done during the insertion path of the first 10

surfaces 38 along the hole 34 before the second surfaces entered the hole.
The insertion of thelZ. ratsyihemeesii&liaim ot weeheire the defilectivas t wo

types of i ag&r&iOBSingl Re-ehis' RhvEYREcwdtd NsifiddLn occures before the second
surfaces 42 enter the hole 34 and, conprises no si gni ficant

13. A system as in Claim 9 wherein the arms are
spaced from each other prior to insertion into the hole.

14. A system as in Claim 9 wherein the first
section has stabilizer arms.

15. A retention device comprising:

a first section for connecting the retention
device to a first member; and

a second section- for connecting the retention
device to a second member, the second section
including two dgenerally parallel spaced
cantilever arms, the arms each having opposing
interior cam surfaces and two pair of exterior
cam surfaces along their lengths, the exterio_r
cam surfaces having arcuate shapes with a solder
reflow area therebetween. .

16. A device as in Claim 15 wherein the first
section is a substantial mirror image of the second section.

17. A device as in Claim 16 wherein the device ~

has a general "H" shape.

18. A device as in Claim 15 wherein the device
has a generally flat shape.

19. A device as in Claim 1§ wherein the first
section has a single enlarged head for press-fit insexrtion

This Sheet Has Been Repla

T




15 . projection of the first surfaces S&hfsgﬁegtﬁaggee%gl;@e@f the hole

34. The second type of insertion occures when faces 42 enter
the hole 34 and, the first surfaces 38 are cam‘rE MHHH u project into
the side wal.ls of the hole 34. The second surf roject into the

side 20 wal I s of the hole 34 nd make an interference rﬂt
therewith. The conbi nation of the second exte terference
fit with 1heoSeoRsre BiMsle 3raRtnthsopanmed Mﬁll&ﬂlllllﬁfﬁﬂllﬁliﬁerence fit of
the first exterior surfaces 38 with the second*nettbeyr 36 provi des an
enhanced 25 connecti on. More specifically, it .provides a

conbi ned press-fit 2serdi davieel as cim Coekm | 19 evheraint dheadixsted above,
the enmbodiggeioshewrener ImpeaBRECEtARL Bizdd @Gdwsl.cal connector 24 to a
printed circuit board 36. Reflow soldering is often used to electrically
connect 30 contacts (not shown) of the connector 24 to conductors
(not shown) on the board 36. The device 10 uses its unique shape to reduce
t he apount of sol der plowed out of the hole 34 by the arns 20, 22 and,
allows reflow of displaced solder behind the points of applied |oad on each
arm In other




35 words, solder can flowinto reflow areas 44 of the arnms. Areas
45 al so function as solder reflow areas. Thus, nore reflow of solder can
occur. The arnms 20, 22 are al so 7 constructed such that deflection of
the arns is beyond the yield point. This creates an interfering conpliant
cross section by inpacting-the free end of each arm meking it dual
supported . Each of the four high prgssure contact 5 .points at
surfaces 38 and 40 with the board 36 “al so can generate a sol der to sol der
cold frame wel dnment. Features of the present invention could also be used

to connect el ectrical contactsREGENTHOMBDEMXCE ONNnect two housi ng pieces to
each other, etc. 10 Referring nowto Fig. 4, there is shown a

partial cross- sectional view of a connector housing 50 with an alternate
enbodi mrent of a device 52 connecte é§¥§ng) In the device 52 shown, the
first end 54 is a mrror imge of .

A deVvice for connecting a first member to a second member.
The device has a first end that is inserted into a hole of
the first member and fixedly mounted therein. A second
opposite end of the device has two parallel spaced arms.
The arms are mirror images of each other. Each arm has an
opposing interior cam surface and two pair of exterior cam
surfaces along their lengths. The arms are inserted into a
hole in the second member to retain the device in the second
member's hole. '



onIy

end. 56. Thi s -enbodi ment is shown to illustrate thatﬁ,‘memasseen Hﬁ djres
but

of the present invention can be used w th any SU|tabIe
and/or first end and, can be used to attach to a hou5| mm
“to a printed circuit board. The fir St end 54 is not s

can nonet hel ess form an excel | ent |nte/?erence fit with the 20
connector housing 50. It should be understood that the foregoing
description is only illustrative of the invention. Various alternatives and

nDdificaH n can be devised by those skilled in the art without departing
fromthe e p Ebrdlngly, t he 25 present invention is

i nt ended al | such alternatives, nodifications and vari ances
whi ch fall mﬁ &6 of t he appended clal REPLACEMENT SHEET
Date : 13/ 988




CLAIMS What is clained is: 1. In a retention device for connect| ng a first
nmenber to a second nenber, the retention device haviTs&hee X2plhdaE
spaced cantil ever arns adapted to be inserted into a h ond
menber and f« xed therein, the inprovendd2 conprising: ﬂmglllgmgllgl“‘haw ng
a first exterior camsurface, a second exterior camsu

I nterior camsurface, the arns being suitably sized and shaped relative to
the hole such that insertion of the arns into the hole causes the interior

cam surfaces to contact eﬁ Gge ﬁcau ction of the arns due to
contact of the first exte nz fac e)ysecond nenber and, as
the arnms are further inserted into the hdlfe, the ond exterior cam
surfaces are deflected towards each otheffdue to optact with the second
menber and the first exterior cam surfac re efl outward due to
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contact and canm ng novenent of the arns with each other at the-i-nteri-0F-
cam suf faces, wherein the first and second exterior cam surfaces.fFarenT 5T ]
arcuat e *shapes. 2. A device as in claim1 wherein the arns &ach hay é ®ay iugi) 7]
sol der reflow-area between the first and second exterior camizufaces... 3. 1
A device as in claim1 further conprisinggtabilizer arms. A=gevEe—as—=
in claiml further conprising an opposite end adapted for press-fit

nmounting in a hole of the REPLACEMENT SHEET Date: 13/9/97 9 first menber.

5. A device as in claim4 wherein the end and the opposite end are

substantial mrror images of each other.
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6. A~device as in claim1l wherein the device is substantrally flat:.. 7. A
devite as in claimi further conprising solder plating. 8. retentlan .
system for connecting a first nmenber to a second nenber”'the systen1 ) i
conprising: a first section for connection to the first iménbers.~and.avud.. #
second section for connection to the sec@f@ nenber, the sécond> §ectrbn i
having two nounting arns for positioning in a hole of the second menber,

the arns conprising opposing cam surfaces and two pair of outwardly facing'
defl ection and gripping areas, wherein the first section is substantially

i dentical to the second section and/the nd section is suitably sized
and shaped such that when a second {p of the two pair of areas is
inserted into the hole, with the filrs f the areas inside the-hole
and the opposing cam surfaces conta eafh other, the second pair of

areas is conpressed by the second r with_the arns

b




noving at the opposing cam surfaces to outwardly expang
areas and thereby | ock the second section in the hole

9. A systemin claim8 wherein the first and REPL AQENEIT.

Dat e: 13/9/ 97 10 second sections are conprised of a sin
nmade from sheet netal. 10. A systemas i B Cl ai m 8 wherei
and grd ppi ng areas have arcuate shapes. 1% A system as i
the arns are spaced from each ot her prr&ﬁ—pg |nsert|on|
systemas in Claim8 wherein the first section has stabl

REeLACEmEN?%HEE?
t he se ond

n the deflectlon
aim

retention deviwhatcaepchsinga #sfirst section for connecting t[[ my@ﬂg,m

1. In a retention device for connecting a first

member to a second member, the retention device having an
end with two spaced cantilever arms adapted to be ‘inserted

into a hole of the second member and fixed therein, the
improvement comprising:

the arms each having a first exterior canm
surface, a second exterior cam surface; and an
interior cam surface, the arms being suitably
sized and shaped relative to the hole such that
insertion of the arms into the hole causes the
interior cam surfaces to contact each other
because of deflection of the arms due to contact
of the first exterior cam surfaces with the
second member and, as the arms are further
inserted into the hole, the second exterior cam
surfaces are deflected towards each other due to
contact with the second member and the first
exterigr cam surfaces are moved outward dvue to
contact and camming movement of the arms with
each other at the interior cam surfaces, wherein
the first and second exterior cam surfaces have
arcuate shapes. '

2. A device as in claim 1 wherein the arms each
have a solder reflow area between the first and second
exterior cam surfaces.

3. A device as in claim 1 further comprising
stabilizer arms.

4. A device as in claim 1 further comprising an
opposite end adapted for press—fit mounting in a hole of the



device to a first nenber; and a second section for connecting the retention
device to a second nenber, the second section including
par al | el spaced cantil ever arns, the arns each havingjlo
cam surfaces and two pair of exterior cam surfaces al on
exterior cam surfaces having arcuate shapes with a sold et ot ar &
t herehet ween. 14. A device as in Caim13 wherein the first sectrom i
substantial mrror image of the second dection. 15 A device—as i Craim 14

wherein the device has a general "H' shape. 16. A device ' mﬂﬂ
wherein theggdeyicgehgsca generally flat shape. 17. A devi H &u‘ I “I
i -fTitm s =

wherein the first section has a single enlarged head for
i nsertion

5. A device as in claim 4 wherein the end and the

opposite end are substantial mirror images of each other.

6. A device as in claim 1 wherein the device is
substantially flat.

7. A device as in claim 1 further comprising
solder plating.

8. A retention system for connecting a first
member to a second member, the system comprising:

a first section for connection to the first
member; and

a second section for connection fd the second member,
the second section having two mounting arms for
positioning in a hole of the second member, the arms
comprising opposing cam surfaces and two pair of
outwardly facing deflection and gripping areas, wherein
the first section is substantially identical to the
second section and the second section is suitably sized
and shaped such that when a second pair of the two pair
of areas is inserted into the hole, with the first pair
of the areas inside the hole and the opposing cam:
surfaces contacting each other, the second pair of
areas is compressed by the second member with the arms
moving at the opposing cam surfaces to outwardly expand
the first pair of areas and thereby lock the second
section in the hole of the second member.

9. A system in claim 8 wherein the first and



REPLACEMENT SHEET Date: 13/9/97 into a hole of the fi\rst
device as in Caim17 wherein the first section further
stabilizer arms 19. A retention systemfor connecting a

second r__renber, the system conprising: a first section foor connection to
first nmenber; and a secord section for

connection to the,ﬂ mmm he
second*section having two nounting arnmsypor positioning f4 ml
second nenber, the arns conprisi.ng opposi ng cam surfaces and‘ t io gai® o
out war dl y fa@mnéeﬁieeéwm anrl qpripppseg efeassintibe efetantdoni rewbemd
second secti adgeafEonOsRéet atktf).a single retenti on nenber made from sheet
netal and the second section is suitably si zed and shaped such that when a
second pair of the tvvoégalr of areas inserted intqg the hole, with the

~first pair of the aread®rndt F¥stae ?ﬁ‘)l‘é‘ gf’r&’-f“h% WRRsdm e ARErEieR s
cont acti ng eawi atigipinghareasomlie arcuate shapes.

LACEMENT SKEET

1ll1. A system as in Claim 8 wherein the arms are
spaced from each other prior to insertion into the hole.

12, A system as in Claim 8 wherein the first
section has stabilizer arms.

13. A retention device comprising:

a first section for connecting the retention
device to a first member; and

a second section for connecting the retention
device to a second member, the second section

including two generally parallel  spaced

cantilever arms, the arms each having opposing

interior cam surfaces and two pair of exterior
cam surfaces along their lengths, the exteriqr
cam surfaces having arcuate shapes with a solder
reflovw area therebetween.

14. A device as in Claim 13 wherein the first
section is a substantial mirror image of the second section.

15 - A device as in Claim 14 wherein the device
has a general “H" shape.

16. A device as in Claim 13 wherein the device
has a generally flat shape.

17. A device as in Claim 13 wi\erein the first

section has a single enlarged head for press-fit insertion



pair of areas in conpressed by the second nenber wth
t he opposi ng cam surfaces to outwardly expand the firj$RegpRihCEMENTSHEETAN
t hereby | ock the second section in the hole of the se

ond ne :

e : Date l g‘rmq' “

. )
into a hole of the first mewber. e R s
18- A device as in Claim 17 wherein the first

section further comprises stabilizer arms.

19, A retention system for connecting a first' -
member to a second member, the system comprising:
a first section for connection to the first member:
and a secormd section for connection to the second
member, thé second section having two mounting arms
for positioning in a hole of the second member, the
arms comprising opposing cam surfaces and two pair
of outwardly facing deflection and grippihg areas,
wherein the first and second sections are comprised
of a single retention member made from sheet metal
and the second section is suitably sized and shaped
such that when a second pair of the two pair of
areas is inserted into the hole, with the first
pair of the areas inside the hole and the opposing

cam surfaces contacting each other, the second

pair of areas in compressed by the second member
with the arms moving at the opposing cam surfaces
to outwardly expand the first pair of areas and

thereby lock the second section in the hole of
the second member.



