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SPECIFICATION

ELECTRICAL CONNECTOR ASSEMBLY FOR
MOUNTING ON A PRINTED CIRCUIT BOARD

Field of the Invention

This inven’zion generally relates to the art of
electrical connectors and, pérticularly, to an electrical
connector assembly of the type adapted for mounted on a
printed circuit board. '

1} of t t

Multi-circuit electrical connectors of the type
adapted for mounting on a printed circuit board typically
include a plurality of electrical contact members or
terminals disposed within a unitary dielectric housing,
normally a molded plastic housing in which the terminals
are inserted following molding. In these assemblies, the
housing typically surrounds portions of the terminals

adjacent the printed circuit board to provide rigid support

for the terminals. In some instances, one or more mounting
posts are molded integrally with the houging- and are
positionable in holes in the printed circuit board.

The terminals of such connector assemblies often
have solder tails insertable thi-ough holes in the printed
circuit board for soldering to circuit traces on the board
and/or in the holes. The solder tails sometimes are used
to lock the connector assembly to the circuit board prior
to soldering or at least to maintain the connector assembly
mounted on the board during soldering of the assembly to
the board. This locking often is accomplished by enlarged
head portions or laterally projecting hooks which snap
under the bottom side of the printed circuit board and
thereby hold the connector assembly to the board. The
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el ectrical connectors and, particularly, to an el ectri cal 4c0mhAety or
assenbly of the type adapted for nounted on_g_ ~printed circuit board.
Background of the Invention 10 Mul ti-circuit electrical
connectors of the type adapted for nounting on a printed circuit
board typically include a plurality of electrical contact nenbers or
term nal s di sposetievmimals amayi tkar ythiire| stanped hoostagt membersporwidii yaa

o P £ ok o 56 et 46 bt o
: i ng. se, ass | s, Sl ypi surrounds,
portions of the tEPfiAajder tail -pfd]t&88n5°fhg°ﬁlfg’m e‘%“fﬁ’-’r c%ﬂet %&ngﬂ gide
provide rigid suppfrthe board.for the termnals. In some instances, one or
nore nount ishg POSts oieE P! €RE igtopdeak! inM dSind1enheoked’d 38tae¥ €

The terminals of SUbiE cthrdie Jeanibals 28 3phfay ‘i Udtnsctor, agpepsty o
i nsertabl e throughehbhescircuite hoarg: dg in accommedaging, yardangessindehe ng
to circuit tracessiretér bocdtion of the holes in the koard through which
the solder tails are inserted and variances in the
10 dimensions of the solder tail. U.S. Patent No. 5,076,804
to Bertho et al, dated December 31, 1991 and assigned to
the assignee of this invention, is directed specifically to
those problems in "hooked" solder tails by providing an
electrical connector assembly with terminals. which have
15 hocked solder tails considerably 1less sensitive to
variations in the holes in the printed circuit board.
Another approach involving the use of the solder
tails for maintaining an electrical connector assembly
mounted on a printed circuit board during soldering of the
20 ' assembly to the board i; shown in U.S. Patent No. 4,847,588
to Doutrich, dated July 11, 1989. Rather than employing
stamped terminals, the electrical connector assembly
disclosed in that patent uses a plurality of terminal pins
which are relatively thick and stiff. Ends of the pins
25 define the solder tails. A few of the total number of pins
in the connector assembly have offset portions in the form
of crimps. Each crimp is shaped so that each pin contacts
the printed circuit board only within its respective hole
and only on one side of the hole and only at its crimp.
30 This patent specifically discloses that the crimp exerts a
relatively high normal force against the board at one side
of the respective hole, and the remainder of the pins are
straight (i.e. without a crimp).
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and/or in the holes. The solder tails sonetines are used 25 ’tourééf t he

connector assenbly to the circuit board pries- to soldering or at
| east to naintain the connector assenbly nount ed on t he- board
during so:dealggbof tre assenbly to t he board. This | ocking often
I s acconplished by enl arged orti,on I a
hooks whi ch snap 30 und2pe tcf‘FetBSt %?’g igfﬁfﬁé}g t?ﬁ%?c éh%lﬁi?ltteﬁ%gggd
and t her ebpshdhe teeddevntedldsr iasgemaegt% ﬁree%ea. s figgcribed
- 2- above, again revolves around accommodating variances in the
size or location of the holes in the printed circuit board
5 into which the pins are inserted and variances in the

dimensions of the solder tails. Forming thick and stiff
pins with crimps, as described above, is not near as
exacting a fabrication technique as in stamping metal.
Therefore, the crimps must be offset an excess amount to
10 accommodate the variance of tolerances in the solder tails
to ensure they contact the circuit board holes. In many
assemblies, this results in unduly high insertion forces in
mounting the connector assembly to the board. That is why
only a few of the solder tails of the stiff and thick
15 terminal pins in the 4,847,588 patent are crimped, while
the remainder of the pins are straight. Therefore, two
different types of terminal pins must be fabricated for use
in a single connector assembly which, of course, increases
the costs of manufacturing the assembly. .
20 It can be seen from the above that, whether
connector assemblied employ stamped "hooked" terminals or
thick and stiff crimped terminals, problems continue to
persist in using the solder tails of the terminals as the
means for maintaining an electrical connector assembly
25 mounted on a printed circuit board during soldering
‘processes. The present invention is directed to an
‘improved electrical connector assembly of the type adapted
for mounting to a printed circuit .board, utilizing the
solder tails of the terminals for holding the assembly to
30 the board during soldering. '

Summary of the Invention
An object, therefore, of the invention is to
provide a new and improved system for maintaining an
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term nals may be thin stanped contact nenbers, with a st anped

| ocki ng hook projecting outwardly from one st&fe of the sol der tail
portion for |ocking under the bottom side of the board. 5
One of the problens in using "hooked" sol der tails of the termnals

for | chi [‘_9 the cog !E‘é%ﬁ_rcaqtsﬁsﬂhéd‘tor assemby! iﬂ&lﬁl;'[:éd:lﬂri fabﬁillﬁtéd? diri'_cuitth
accommodat i ng variances Jn.the size of |ocatipn 0 e s in the
board through whi cl?‘f’a"'ds d“rif’ﬁesgb‘li?j'éjr"q zﬂzfl §'?'§r @#ﬁ'ﬁ%& & ;}k‘% \?gg#ghces in
t he 10 di mensi ons of th&nsthel@xemplary entodimentnef he inyention, the
to Bertho et al, datskmDdmRIRAes3d hd@9inghving @npdukflity of Hdrninals
assi gnee of gt i s IfGddONenbe ! €1 ffla HEHaInGEL! Vidflude s018805%at1s
probl ens in "hooked" solder tarls by provi |2eg an & efri cal ]
connector assenbl PRAIeFtiBgNERRsthgnhewsing £ors inserkignointe JegRectiye s
considerably | escholeansini the tprinted cirenist ibwazrd.n t Bachokesminal hds

printed circuit bQjlfhped in planar form of EHdM n@PR Gftler'iR4Q! VEHW ddifepSe
of the sol der tails are arranged in a row of pairs thereof, with the
10 solder tails in each pair being in a plane transverse to
the row. All of the solder tails are of similar shape with
each solder tail including a straight intermediate section
projecting from the housing, a straight tip section for
insertion into a respective hole in the printed circuit
is board, and an offset curved section between the
intermediate and tip sections. The curved section of one
solder tail extends in a direction transverse to the row
opposite to the curved section of the other solder tail in
each pair thereof. Each curved section is shaped such that
20 each solder tail engages the printed circuit board only at
its curved section' within its respective hole. The
straight section and the tip section of each solder tail
are collinear.
Other objects, features and advantages of the

25 invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.

Brief Descrijption of the Drawings
The features of this invention which are believed
30 to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
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tails for maintaining an electrical connector assenbly m3drPad Th a
printed circuit board during soldering of thg_20 assenbly to the board
is shown in U S. Patent No. 4,847,588 to Doutrich, dated July 11,
1989. Rat her than enpl oyi ng stanped termnals, the electrical
connector assenbly di sclosed in that patent uses.a plurality of
terminal pins accompanying cdravings/c| §nt whighaddke: referencapugerajs

pins 25 defi nq&hewplﬂﬁee télém“entsAiﬁet\thtid‘iﬁ'dsOhah BaMasiclod pi ns
in the connector assenbly tﬁ@ﬁ Sqly portrgﬁgrc_,%[\, h\glg‘prc[g an elﬁctgflc

crinps. Each crinp is shap Hatt %2 nt ed
circuit board onl ¢onneRtari t Assenbdyt | vénﬂol @ printed,q ‘b’rﬂ‘i"’é’n oREaTd e
of the hole and olhgoRporating ithe sydtem of htite pixivemitispgcifically

di scloses that the crinp ex élﬁu’ﬂ 2 15 {%elé};d V@l&vgtgﬁ nNOy{&} ferCEhe

agai nst the board at one si e res ectlve ol g
renai nder of the FPRBegker assembl%t‘?%ﬂ‘tﬁﬁd ("'r°et c&’cﬂg oard,
with the board in section;

FIGURE 3 is a depiction of two pairs of terminals
as they are stamped from a continuous strip of sheet metal
material;

FIGURE 4 is an elevation view of a terminal pin
of the prior art inserted into a hole in a printed circuit
board; '

FIGURE 5 is a view similar to that of Figura 4,
but of one of the stamped solder tails of the present
invention; and '

FIGURE 6 is a section taken generally along line
6-6 of Figure 4. .

FIGURE 7 is a section taken generally along line
7-7 of Figure 5. ¢ '

Figures 8 and 9 show alternate embodiments of pairs of
terminals similar to Fig. 3.

Detajled Description of the Preferred Embodiment
Referring to the drawings in greater detail, and
first to Figure 1, a system, generally designated 10, is
provided for maintaining an electrical connector assembly,
generally designated 12, mounted on a printed circuit board
14 during soldering of the assembly to the board.
Connector assembly 12 includes a housing 16
unitarily molded of dielectric material, such as plastic or
the like, for mounting a plurality of terminals, generally
designated 18, therein. The terminals include solder
tails, generally designated 20, projecting from the bottom
of the housing for insertion into respective holes 22 in

This Sheet Has Been Reilaced
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- 3- One of the pfoblens In using thick and stiff pihs

as the solder tails in connector assenblies & descri bed above,
agai n revol ves around accomodating variances in the si ze or
| ocation of the holes in the printed circuit board 5 into which the

pins are inserted pwihted iciteQiti Bodf® 14. HouSingss ditlobeshe phirrity

tails. Formng th] t.i_{ f - | i h,Crd WelcTe!
above, is not nearéél;t&%n%l fé:)?g(e:tt?’ir'lﬁg ﬁ#%%ar#sa{}i‘or#oggﬁﬁ?gﬂgﬁi?é At
stamping netal . such ager¥sbles” t hetfcra meenplenentary f datipg squnastor

amount to assembly (not shown).

5 Terminals 18 are mounted within terminal-
receiving passages 24 such that solder tails 20 are
arranged in a row of pairs thereof, the row extending
generally in the direction of double-headed arrow "A" (Fig.
1). The solder tails in each pair thereof are in a plane

10 extending transverse to the row. This can be seen by the
array of holes 22 in board 14 and the array of terminal-
receiving passages 24 in housing 16. This arrangement also
can be seen by the one pair of solder tails extending into
their respective holes 22 in Figure 2.

15 Referring to Figure 3, all of terminals 18 and

' their solder tails 20 are of similar shape and each
terminal is stamped in planar form from sheet mnetal
material. Figure 3 shows two pairs of terminals
respectively joined by a pair of sheet metal webs 26 to a

20 carrier strip 28 which carries the terminals through a
stamping processing+ machine as is known in the stamping
art. Each terminal includes a body portion 30 and a
contact pin 32 projecting from the body portion opposite
solder tail 20. The body portions are used to rigidly

25 mount the terminals within their respective terminal-
receiving passages 24 (Fig. 1). Contact pins 32 project
into the passages for interengagement with respective
female contacts or sockets of the complementary mating
connector assembly.

30 As stated above, all of the solder tails 20 of
terminals 18 are similar in shape. still referring to
Figure 3, each solder tail includes a straight intermediate
section 34 which projects from housing 16 as seen in Figure
2, a straight ¢tip section 36 for inse;tiop into a
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10 accommodat e the variance of tolerances in the solder tails - to
ensure they contact the circuit board hol es:7= I n nmany assenbl i es,
this results in unduly high insertion forces in nounting the
connector assenbly to the board. That I's why only a few of the

sol der tails of tl%esﬁ\l#t{inrea%lteh rin{:é‘d "ERRbuD NBokra ! B, 4aaA7 2388
patent are cri '

der th I NS t
Therefore, two. °ffs°t d’l“Fﬁ’éF’eﬁFcF ‘b‘%s ? hepﬁ.ngem%?{ e":eéf%';l FieR: ed
for use | nsectsliongd.e connect or asserrbl y Whl ch, of course, increases

the costs of manufacturi ngAkhaeaasemylﬂﬂn Pigures 2 and |3, ofie hausean

fromthe above that, whethe ector, |

"hooked" tBrm nal$egrion 3 °Fh|°5‘ﬁ aﬁ?g m'?"@r %%ngkt %r%r%ﬁgg;iaq* X EI St
continue to extands sinia diragtior Soansyexrss | ko th?hé'°’f'erqﬁer£]§e&'s
the neans éﬁ1%ﬁ@;&hﬂ&n&n cakQelir 5GBLiGWNIECHDO! tins Settidyy Ader

mounted on a pry r#]bﬁ.n rCUa'nEe tplggg.rd nﬁ“ﬁddlihoﬂo'.g&éﬁ é'ved secPidf A%SES.

The present inverft lectrica
connect or assenblis Fhﬂnedt ﬁ@”adﬁ’p?%d each sokdpr rrggi’ﬂ'l fPIRges BT HeS
circuit ,poard, Wwiddwith@da@ 14 only at a portion of the curved section

within its respective hole as seen in Figure 2. Therefore
the normal force exerted by the portion of the curved
section 38 engaging within the hole 22 in the printed
circuit board 14 of one solder tail in a pair 'is opposite
15 to the normal force exerted by the engaging portion of the
curved section 38 of the other solder tail of the pair.
Figures 8 and 9 show alternate embodiments of the
terminals 18 similar to Figure 3 as the terminals exit the
stamping processing machine. These embodiments have not
" 20 only solder tails 20 with curved sections 38 but also
straight solder tails 21. These embodiments allow for
adjacent pairs of solder tails having one tail 20 with a
curved section 28 and the other tail 21 of the pair to be
straight, to alternate the curved and straight solder tails
25 or for adjacent pairs of solder tails to alternate between
" one pair having both tails 20 with a curved section 38 and
the adjacent pair having both straight tails 21.
Figures 4 and 5 show the importance of one
feature of the invention which facilitates insertion of the
30 solder tails into their respective holes in the printed
circuit board and, thereby, facilitates mounting the
electrical connector assembly on the board. Morse
particularly, Figure 4 shows a solder tail or terminal pin,
generally designated 40, according to the prior art. The
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solder tails of the termnals for holding the assenbly to 30  24R&3pB&r d
during sol deri ng. Summary of the Igvention An
obj ect, therefore, of the inventionis to ~°  provide a new and i nproved
system for maintaining an -4-

pin is insertable in the direction of arrow "B" into a hole

42 in a printed circuit board 44. The solder tail or

terminal pin is a formed pin and includes an intermediate

section 46 which generally would correspond to intermediate

5 section 34 of solder tail 20 according to the invention.

Pin 40 also includes a curved or bent section 48 between

intermediate section 46 and a tip section 50. The

. dimension between the portion of the bent section 48

engaging within hole 42 and the edge of the intermediate

10 section 46 is defined as the offset and is designated as

dimension "C" in Figure 4. Intermediate section 46

projects from the housing of the connector (not shown)

along an axis 52 which is generally perpendicular to

printed circuit board 44. However, note that the axis 54

15 of tip section 50 is at an angle to axis 52 and extends

oblique to the printed circuit board. As stated above,

such formed pins are not exacting, and it is very difficult

to control the angle of tip section 50. Therefore, holes

42 must be made excessively large, or the tip sections make

20 it difficult to propérly locate the connector for insertion
into the board.

Now, referring to Figure S, it can be seen that,
according to the invention, intermediate section 34 and tip
section 36 of solder tail 20 are collinear or coaxial on an

25 axis 56. This means that the tip section 36 will be
located at the true position of the terminal. This
collinearity feature facilitates mounting the electrical
connector assembly on the board. .

The importance of other feéﬁutes of the invention

30 are shown in Figures 4, 5, 6 and 7. The coining operation
which forms the bent section 48 in the prior art does not
accurately form the offset dimension “C" as shown in Figure
4 or the longitudinal dimension "E" of the cross section as
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el ectrical connector assenbly mounted on a printed circuit 94-B93l
during soldering of the assenbly to the board. I he

exenpl ary enbodi nent of the invention, the -g- system i ncl udes a housi ng
having a plurality of termnals 5 nmount ed t herein. The termnal s
I iclude solder tails projecting fromthe housing for insertion

into respective holes in the printed circuit poard. ach_terninal
is st anped shAvpl dRaFigurm 6f sResrusp At the ef'r%ﬂiﬂe%gor‘aéf‘gw‘
tails are arrangedolerances of tha 6f8fidiedinkbnsion ' handOthe longiudinal | s

in each pair bei anj,hQngipha"@',t RRSEE i eRtrusion df'eheOHetd) lduefinghene
solder tails are of simlar shape wth : de%.hall |nclud|ng a
h

ap ach sol
strai ght intermedcotBidg:Profess. th‘pﬁ?ﬂ?ﬁﬁ?ﬁﬁ}°9rdﬁ1FW§ g¥PLgn §Xces
strai ght ti% sectioffsebs This exceser bffset M ragquirpdcts \acaasmedafket bhe

printed circuit l3arjanBedéfl toletdficedNin AhleSBbnt C3ctddn 48Ctd @hsuket ¥REN
t he I nt er medi_at

sol der tail ext en&?gfﬂgﬂggg?t’é‘é%’%ﬁ%L%%V%%’E% %%é%/ °g' fcgo\(/:r\}ttlagesohg%f%sf?% to
the curved secti oFespeckivetgisrcuddi heard 1qlgq 42. This results in a higher
insertion force than would be necessary. Accordingly, in
10 the prior art; only some and not all of the pairs of solder
tails may have the formed bent sections in order to reduce

the insertion force.

According to the invention, the offset distance
of the curved section 38, shown as dimension "C" in Figure

15 5, and the longitudinal dimension "F" of the cross sectiom
of the engaging portion as shown in Figure 7 are maintained
accurately. The accurately dimensioned offset and cross
section features, which can only be obtained by stamping
the curved section 38, allow the engaging portion of each

20 curved section 38 to exert an accurately predetermined
amount of normal force within the hole 22 in the printed
circuit board 14. Thus a connector having a large number
of solder tails with curved sections can have almost the
same total insertion force as a connector having a smaller

25 number of terminals by merely changing the offset
dimension. With such a stamped curved section, according
to the invention, there is no need for an excess offset to
accommodate any variance of tolerance resulting in an
unnecessary increase in the insertion force.

30 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
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each pair thereof. Each curved section is shaped such that 20 94-838hTW

sol der tail engages the printed circuit board only at its curved
section within its respective hole. The 10~ straight section and the
tip section of each solder tail are col linear.

O her objects, features and advantages of the 25 invention wll be

appar ent from the jfpldiquigespdetai b8dillustratipseraml imot teaairictiveaneadi on
wih the accompamg g Giafkien. is noldto he limited k¥ thesdeudlingn qlvehhe

Dr awi ngs ures S 1rnvention which are believed
30 to be novelhexednset forth with particularity in the append-

ed clains. The invention, together with its objects and t he

advant ages thereof, may be best understood by reference to the

foll owi ng description taken in conjunction with the
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acconpanyi ng drawi ngs, in which like reference nunerals identify |ike

elenments in the figures and in which: FIGURE'1 is a p@PSQGCTWVe
view of an electrical connector assenbl y and a printed circuit
board incorporating.the systemof the jnvention; FIGURE 2 is an

~end el evation view of the connector aégeﬁb+y—ﬁeanped_Lg_the printed circuit

board, with the board in section

cos M

1. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board
(14) during soldering of the assembly to the board,

5 comprising: '

a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails
(20) projecting from the housing for insertion into
respective holes (22) in the printed circuit board,

10 _ each terminal (18) being stamped in planar form
of sheet metal material,

the solder tails (20) being arranged in a row of
pairs thereof, with the solder tails in each pair being in
a plane transverse to the row, -

15 all of the solder tails (20) being of similar
shape with each solder tail including a straight
intermediate section (34) projecting from the housing, a
straight tip section(36) for insertion into a respective
hole in the printed circuit board, and an offset curved

20 section (38) stamped in a curve integrally connecting the
intermediate and tip sedtions,all of said sections having
planar surfaces in the same plane, said curved section (36)
having a stamped edge generally perpendicular to said
planar surfaces,

25 the curved section (38) of one solder tail
extending in a direction transverse to the row opposite the
curved section of the other solder tail in each pair
thereof, and

each curved section (38) being shaped such that

30  the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at the stamped edge of the
curved section within its respective hole (22).
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FIGURE 3 is a deprction-ef—two pairs of termnals as they are gta

ed f.rom
a contrnuous sheet netal material; FI GURE 4° |sng
el evation vi "Uw "mrﬂém pin of the prior art inserted into a hole in a
4

printed circu

FIGJRE 5 is aviewsimlar to that of

Fi'gure 4, but of one of the st anped ddrder tails of the present invention;
and FIGURE 6 is a section taken generally along line 6-6 of

Figure 4.

Fi gure 5.
termnals simlar
Enbodi ment

FI GURE 2.i s @®heesysteémt ok arlajiner alHeredinothel stea¥ght of
%nte@n%%;%%e sgge%gn 853 L\&e{ﬁ'@ts‘i:r‘igpﬁg' tsacRfioRa(86) of

Descri pti.on referred
of qag ﬁqlﬁgrt Saﬂ-ﬁe(?j‘r‘hvﬂrrﬂg§qlﬁ’ﬂfeéﬁter detail, and

3. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board
(14) during soldering of the assembly to the board,
comprising:

a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails

'(20) projecting from the housing for insertion into

respective holes- (22) in the printed circuit board,

each terminal (18) being stamped in planar form
of sheet metal material,

the solder tails (20) being arranged in a row of
pairs thereof, with the solder tails in each pair being in
a plane transverse to the row,

all of the solder tails (20) being of similar
shape with each solder tail including a straight
intermediate section (34) projecting from the housing, a
straight tip section (36) for insertion into a respective
hole in the printed circuit board, and an offset curved
section (38) stamped in a curve integrally connecting the
intermediate and tip sections, all of said sections having
planar surfaces in the same plane, said curved section {36)
having a stamped edge generally perpendicular to said
planar surfaces,

each curved section (38) being shaped such that
the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at the stamped edge of the
curved section within its respective hole (22).

. 4. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board
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first to Figure I, a systemny generally designated 10, is provi dedoidrTw

mai ntai ning a et étor assenbly, generally designated. 12,
nounted on a EH" ﬁ "ﬂﬁ’i‘!ﬂﬂMFard 14 during soldering of the assenbly to
* [ L

t he board.

for

' _ assenblly-12 i ncludes a housing 16 unitarily
nol ded of dielectric material, such as plastic or the like,

mounting a

plurality of 'ternj(lrigl)s,dggpﬁ: alf‘%}d(lg,ihgna&;d ey LUEERbIy to NenkerBoAAL S

i ncl ude sol der tai'l's, generafl esi gn
of the housing foCoPREAELNEA into respective holes 22 in

ted 20, projecting fromthe bottom

a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails

5 (20) projecting from the housing for

insertion into

respective holes (22) in the printed circuit board,
each terminal (18) being stamped in planar form

of sheet metal material,

the solder tails (20) being arranged in a row of
10 adjacent pairs thereof, with the solder tails in each pair

being in a plane transverse to the row,

one of the solder tails (20)

in each pair

including a straight intermediate section (34) projecting
from the housing, a straight tip section (36) for insertion
1S into a respective hole in the printed circuit board, and an
offset curved section (38) stamped in a curve,
connecting the intermediate and tip sections, all of said
sections having planar surfaces in the same plane and said

integrally

curved section (38) 'haviqg a stamped edge generally

20 perpendicular to sadd planar surface,

the stamped edge of the curved section (38) of
one solder tail (20) extending in a direction transverse to
the row opposite the curved section of the other solder

tail in each pair thereof,

25 each curved section (38) being shaped such that
the staﬁped edge of each solder tail (20) engages the
printed circuit board (14) only at a portion of the stamped
edge of the curved section within its respective hole (22),

and

30 the straight intermediate section (34) and the
straight tip section (36) of each solder tail (20) being

collinear to each other.

-
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printed circuit board 14. Housing 16 includes a plurality 94~013 TW

term nal -recei vi ng passages 24 for receiving portions, such as
"silos", of a conplenentary mating connector assenbly (not shown).
5 Terminals 18 are noupjed wthin termnal-

recervrng passages 24 such that 'solder tails 20 are arranged in
a row of pairs thegg he row extendi ng generally in the direction
of doubl e- headed i g.. : The solder tarls |n each '
thereof are in a FLEERIGA Lt : MRLY o gN_! LY
seen by the g;ggggm_g_ggnles 22 I n board 14 and t he array of term na
recei ving passages 24 in housing 16. This arrangenent al so can be
seen by the one pair of solder tails extending into their respective

holes 22 in Figure 2. 15 A system (10ofif (di3ciened ofee mainfaining an
termnals 1% and electrical connector assembly (12) mounted on a printed

circuit board (14) during soldering of the assembly to the
board. A housing (16) has a plurality of terminals (18)
mounted therein. The terminals include solder tails (20)
projecting from the housing for insertion into respective.
10 holes (22) in the printed circuit board. Each termi_nal
(18) is stamped in planar form of sheet metal materﬁfal.
The solder tails (20) are arranged in a row of pslrs
thereof, with the solder tails in each row beJ.ng in a plane
transverse to the row. All of the solder tails are of
15 similar shape with each solder tail including a straight
intermediate section (34) projecting from the housing, a
straight tip section (36) for insertion into a respective
hole ip the printed circuit beocard, and an offset curved
section (38) betwee‘n the intermediate and tip sections.
20 The curved section of one solder tail extends in a
direction transverse to the row opposite to the curved
section of the other solder tail in each pair thereof.
Each curved section (38) is shaped such that each solder
tail engages the circuit board only at the curved section
25 within its respective hole. The straight intermedijiate
section (34) and the straight tip section (36) of each
solder tail are collinear.

_\x
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their solder tails 20 are of simlar shape and each termnal is

stanped in planar formfrom sheet netal mat eri al . Figure 3
shows two pairs of termnals respectively joined by a pair of
sheet netal webs 26 to a 20 carrier strip 28 which carries the

term nals through a st anpi ng processing nachfﬁeBps I's known in the
st anpi ng art. Each term nal includes a body portion 30 and a
contact pin 32 projecting fromthe body portion gppQsite § sol der tai
20. The body portions are used to rigidly fi germnnals

within their respective termnal-
Contact pins 32 project '
respective femal e contacts

o G o

connector assenbly. 30
tails 20 of . termnals 18
Figure 3, each solder tail incly

34 which projects from housi ng

tip section 36 forlOmztion i ﬁ



v

-7- respective hole 22 in printed circuit board 14, and an

of fset curved section 38 between the internediate and tip secti ons.
As seen clearly in Figures 2 and 3, the curved 5 section 38 of one
sQlder tail 20 in each pair thereof extends in a direction
transverse to the row of sol der tails opposite the curved section 38
of the other sol der (2-3)

F I G °3 This Sheet Has Beeri Replaced
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tail in thesamepair. I'n addition,
Heplatedengages printed 10

SUCh that ﬁ C‘Sheéﬁisdﬁén

e

in Figure 2}
t he curved

circuit board 14 of one sol der tai
force exerted by the engagi ng port

nor mal

cQ|on

t he nor mal

each curved section 38

I s shaped

circuit board 14 only at

within its respective hole as seen

force exerted by the portion of

38 engagi ng Wi thin the hole 22 in the printed

in a i
n“df the

I S opposite 15
purved section

to the

38 of the other solder tmil of t pair. s 8 and 9
show al ternate enbodi mreg¥ of th termnals 1 Figure 3
as the termnals exit the dt anpi ng processi ng
enbodi-ments have not 20 only|'qol der tails 20 wt é¢tions 38
but al so strai ght. >older dils 21. These e alll ow for
adj acent pairsi@i _sol def [ e tail 20 witjhrla curvedg
section 28 and tﬁ\\gﬁ pair tl8&
alternate the curve Ider tails 25 nt pairs
of solder tails to al one paijril ails 20

]

with a curved secti

FIG.9



t he adj acent pair having both straight tails 21. B SS 4
and 5 show the i nportance of one feature of the invention which
facilitates insertion of the 30 solder tails into their respective
holes. ip the printed circuit board and, thereby, facilitates

nount f ng*=t he el ectrical connector assenbly on the board.

Mor e - particularly, Figure 4 shows a -sei der tail or termnal pin,
general ly designated 40, according to the prior art. The '
REPLACEMENT SHEET

SPECIFICATION

. ELECTRICAL CONNECTOR ASSEMBLY ?OR :
(o) ON_| 0,

d o e
5 This inven:ion generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly of the' type adapted for mounted on a
printed circuit board.

und the

10 Multi-circuit electrical connectors of the type
adapted for mounting on a printed circuit board typically
include a plurality of electrical contact members or
terminals disposed within a unitary dielectric housing,
normally a molded plastic housing in which the terminals

15 are inserted foilowing molding. In these assemblies, the
housing typically surrounds portions of the terminals
adjacent the printed circuit board to provide rigid support
for the terminals. In some instances, one or more mounting
posts are molded integrally with the housing- and are

20 positionable in holes in the printed ‘circuit board.

The terminals of such connector assemblies often
have solder tails insertable through holes in the printed
circuit board for soldering to circuit traces on the board
and/or in the holes. The solder tails sometimes are used

25 to lock the connector assembly to the circuit board prior
to soldering or at least to maintain the connector assembly
mounted on the board during soldering of the assembly to
the board. This locking often is accomplished by enlarged
head portions or laterally projecting hooks which snap

30 under the bottom side of the printed circuit board and
thereby hold the connector assembly to the board. The

REPLACEMENT SHEETS SG
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H Claim(s)  : paged.s. to paged .5..
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pinis insertable in the direction of arrow "B" into a hole 42 in a

printed circuit board 44. The solder tail or termnal pinis a
formed pin and includes an internedi ate section 46 which generally
woul d correspond to internediate 5 section 34 of solder tail 20
according to the invention. Pin 40 al so includes a curved or bent
section 48 between intermediate se®ion 46 and a tip section 50.
The di mensi on between the portion of the bent section 48

engaging within hole 42 and the edge of the internmediate 10 section 46

is defined as thg a ; : - " -
Figure 4. Cnt el Qﬁiﬁﬁs Qﬂy' %éje@&ﬂ{‘a&%ﬁtﬁ contactdi B@ildr@) with an

t he connect or (nﬁ agaﬁéml}oc%:eing gog‘toq.@ojﬁ?téygrov%? tr%l%?%ﬁ h&xi'(ry#ﬁ ngg of
per pendi cul ar tothe solderitriki portdant fenkarking ppdeycthe S?ﬂ"é"!‘h&gd?he

axis 54 ‘of the board.

5 One of the problems in using "hooked" solder
tails of the terminals for locking the connector assembly
to the circuit board is in accommodaéing variances in the

- size or location of the holes in the board through which

the solder tails are inserted and variances in the

10 dimensions of the solder tail. U.S. Patent No. 5,076,804

to Bertho et al, dated December 31, 1991 and assigned.to

the assignee of this invention, is directed specifically to

those problems in "hooked" solder tails by providing an

electrical connector assembly with terminals. which have

15 hooked solder tails considerably 1less sensitive to
variations in the holes in the printed circuit board.

Another approach involving the use of the solder

tails for maintaining an electrical connector assembly

mounted on a printed circuit board during soldering of the

20 assemnbly to the board i; shown in U.S. Patent No. 4,847,588

to Doutrich, dated July 11, 1989. Rather than employing

stamped terminals, the electrical connector assembly

disclosed in that patent uses a plurality of terminal pins

which are relatively thick and stiff. Ends of the pins

25 define the solder tails. A few of the total number of pins

in the connector assembly have offset portions in the form

of crimps. Each crimp is shaped so that each pin contacts

the printed circuit board only within its respective hole

and only on one side of the hole and only at its crimp.

30 This patent specifically discloses that the crimp exerts a

relatively high normal force against the board at one side

of the respective hole, and the remainder of the pins are

straight (i.e. without a crimp).




15 of tip section 50 is at an angle to axis 52 and extends

oblique to the printed circuit board. As stated above, such forned
pins are not exacting, and it is very difficult to control the angle
of tip section 50. Therefore, holes 42 nust be made excessively
large, or the tip sections make 20 it dgfficult to properly locate the
connector for insertion I nto the board. Now,
referring to Figure 5 it can be seen that according to-the

i nvention, internediate section 34 and t section 36, of r tail
20 are col linear or coaxi apﬂerP%lﬁh%Pmble&‘ﬁl inping fﬁi"gkr‘?é‘gngl"ﬁgt di["ﬁe tip

section 36 w ||l t&s the solduinitadilat ihheohnertqosissenbldest ae desexikdd
Thi s col | ' e',: égggﬁtz‘gﬁlwg'Afc;tﬁ\tdeécmyda'%gnbhﬁaﬁa@ﬁe@ fﬁ‘-'the

connect or asserrbl

anc
features of the |$11Fe?1tqror4°96"-1°“ of fhenboles r‘f‘“FFBﬁr%E“lfr? c Ecgfe\ﬁoi*
coi ning opgrati oninto whi¢thi thef @ins tare Hawsertedt and Agriianche @dmi drheart

gogf {‘ﬁt ongi t 3&&&% rdieng 0@ %Tghgos??ééeéaﬂwn%&m ng tAckhand swidd gure

e tongity ns wiggnsér mpsil,E éescr(i% as %%%tel,onisasnot near as

exacting a fabrication technique as in stamping metal.

Therefore, the crimps must be offset an excess amount to

10 accommodate the variance of tolerances in the solder tails
to ensure they contact the circuit board holes. In many
assemblies, this results in unduly high insertion forces in
mounting the: connector assembly to the board. That is why
only a few of the solder tails of the stiff and thick

15 terminal pins in the 4,847,588 patent are crimped, while
the remainder of the pins are straight. Therefore, two
different types of terminal pins must be fabricated for use
in a single connector assembly which, of course, increases
the costs of manufacturing the assembly.

20 It can be seen from the above that, whether
connector assemblied employ stamped "hooked" terminals or
thick and stiff crimped terminals, problems continue to
persist in using the solder tails of the terminals as the
means for maintaining an electrical connector assembly

25 mounted on a printed circuit board during soldering
processes. The present invention is directed to an
improved electrical connector assembly of the type adapted
for mounting to a printed circuit .board, utilizing the
solder tails of the terminals for holding the assembly to

1) the board during soldering. ’

umma of t ve t_'o
An object, therefore, of the invention is to
provide a new and improved system for maintaining an
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- 9- shown in Figure 6 Because of the inability to maintain
tol erances of the offset dimension "C' and the | ongi t udi nal

di rension "E", due to the extrusion of the netal during the coi ni ng
process, the bent section 48 nust have an excess 5 of fset. This excess
offset is required to accormodate the . _,variance of tolerances in the
bent section 48 to ensure the engagi ng portion of the bent section
contacts within the respective circuit board hole 42. This results
in a higher

electrical connector assembly mounted on a printed circuit

board during soldering of the assémbly to the board.
In the exemplary embodiment of the invention, the
system includes a housing having a plurality of terminals
5 mounted therein. The terminals include solder tails
projecting from the housing for insertion into respective
holes in the printed circuit board. EBach terminal is
stamped in planar form of sheet metal material. The solder
tails are arranged in a row of pairs thereof, with the
10 solder tails in each pair being in a plane transverse to
the row. All of the solder tails are of similar shape with
each solder tall including a straight intermediate section
projecting from the housing, a straight tip section for
insertion into a respective hole in the printed circuit
15 board, and an offset curved section between the
intermediate and tip sections. The curved section of one
solder tail extends in a direction transverse to the row
opposite to the curved section of the other solder tail in
each pair thereof. Each curved section is shaped such that
20 each solder tail engages the printed circuit board only at
| its curved section' within its respective hole. The
straight section and the tip section of each solder tail

are collinear,

Other objects, features and advantages of the

25 invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.

e on of t wi

The features of this invention which are believed

30 to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and

the advantages thereof, may be best understood by reference

to the following description taken in conjlinctiop with the
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insertion force than woul d be necessary. Accordingly,
art, only sone and not all of the pairs of solder

in 10 the prior
tails may have the

formed bent sections in order to reduce the insertion force.
According to the invention, the offset distance of the curved
secti-on 38, shown as dinension "C' in FIQ%FE 15 5, and the | ongitudinal
di nmension "F" of the cross section- of the engagi ng portion as shown
in Figure 7 are maintained accurately. The accurately dinmensioned
of fset and cross section features, which can only be obtai ned by

st anpi ng atbenpanydagy sheviings38 inalwhdeht Rdkengefengneer pumgralis each

20 curved SF&%&Q&@ tk% @I@ﬁ&n@é‘ f EHeak eyeelat ©h NAHERMA :

anount of normm orce hole 22 in

CUIt

board 14. Thus a connect JFGHA‘SH ?lg 3 RYSRT ? F Plad'sy! 8% elefﬁ‘é’?éat ails
with curved sectoomectesn hassembhyst ande a  pringade t@imguitnshearsh force
as a connector haAdbASora iRy Eﬁé sSPsten Jrugherinwintioagni nals by nmerely

changing the offset  prauppdi FENS) Oy VAL ¥4eVaR18h2TASK CBEV e

section, according

connector assembly mounted to the printed circuit board,

with the board in section;

FIGURE 3 is a depiction of two pairs of terminals
as they are stamped from a continuous strip of sheet metal

material;

FIGURE 4 is an elevation view of a terminal pin
of the prior art ‘inserted into a hole ‘in a printed circuit

board;

FIGURE 5 is a view similar to that of Figure 4,
but of one of the stamped solder tails of the present

invention; and

FIGURE 6 is a section taken generally along line

6-6 of Figure 4. .

FIGURE 7 is a section taken generally along line

7-7 of Figure 5. ¢

Figures 8 and 9 show alternate embodiments of pairs of

terminals similar to Fig. 3.

e esc tio b t d b

Referring to the drawings in greater detail, and

first to Figure 1, a system, generally designated 10, is
provided for maintaining an electrical connector assembly,
generally designated 12, mounted on a printed circuit board
14 during soldering of the assembly to the board.
Connector assembly 12 includes a housing 16
unitarily molded of dielectric material, such as plastic or
the like, for mounting a plurality. of terminals, generally
designated 18, therein. The terminals include solder
tails, generally designated 20, projecting from the bottom
of the housing for insertion into respective holes 22 in




to the invention,

b

there is no need for an excess offset to

accommodat e any variance of tolerance resulting in an unnecessar

increase in the insertion force. 30
that the invention nmay be
departing fromthe

present
-10-

10

15

20

25

30

It will be understood
enbodied in other specific forms witho
spirit or central characteristics thereof.

printed circuit board 14. Housing 16 includes a plurality
of terminal-receiving passages 24 for receiving portions,
such as %“silos", of a complementary mating connector
assembly (not shown).

Terminals 18 are mounted within terminal-
receiving passages 24 such that solder talls 20 are
arranged in a row of pairé thereof, the row extending
generally in the direction of double-headed arrow "A" (Fig.
1). The solder tails in each pair thereof are in a plane
extending transverse to the row. This can be seen by the
array of holes 22 in board 14 and the array of terminal-

. receiving passages 24 in housing 16. This arrangement also

can be seen by the one pair of solder tails extending. into
their respective holes 22 in Figure 2.

Referring to Figure 3, all of terminals 18 and
their solder tails 20 are of similar shape and each
terminal is stamped in planar form from sheet metal
material. Figure 3 shows two pairs of terminals
respectively joined by a pair of sheet metal webs 26 to a
carrier strip 28 whiéh carries the terminals through a
stamping processing: machine as is known in the stamping
art. Each terminal includes a body portion 30 and a
contact pin 32 projecting from the body portion opposite
solder tail 20. The body pértions are used to rigidly
mount the terminals within their respective terminal-
receiving passages 24 (Fig. 1). Contact pins 32 project
into the passages for interengagement with respective
female contacts or sockets of the complementary mating
connector assembly.

As stated above, all of the solder tails 20 of
terminals 18 are similar in shape. Still referring to
Figure 3, each solder tail includes a straight intermediate
section 34 which projects from housing 16 as seen in Figure
2, a straight tip section 36 for insertion into a
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exanpl es and' enbodi nents, tfA®Tefore, are to be considered




in all respects as illustrative and not restrictive, and the invention is
not to be limted to the details given herein. :

- -

respective hole 22 in printed circuit board 14 . and an
offset curved section ‘38 between the intermediate and tip
sections. )
As seen clearly in Figures 2 and 3, the curved
5 section 38 of one ‘solder tail 20 in each pair thereof
extends in a direction transverse to the row of solder
tails opposite the curved section 38 of the other solder
tail in the same pair. In addition, each curved section 38
is shaped such that each solder tail engages printed
10 circuit board 14 only at a portion of the curved section
within its respective hole as seen in Figure 2. Therefore
the normal force exerted by the portion of the curved
section 38 engaging within the hole 22 in the printed
circuit board 14 of one solder tail in a pair ‘'is opposite
15 to the normal force exerted by the engaging portion of the
curved section 38 of the other solder tail of the pair.
Figures 8 and 9 show alternate embodiments of the
terminals 18 similar to Figure 3 as the terminals exit the
stamping processing maghine. These embodiments have not
20 only solder tails 20 with curved sections 38 but also
straight solder tails 21. These embodiments allow for
adjacent pairs of solder tails having one tail 20 with a
curved section 28 and the other tail 21 of the pair to be
straight, to alternate the curved and straight solder tails
25 or for adjacent pairs of solder tails to alternate betwean
one pair having both tails 20 with a curved section 38 and
the adjacent pair having both straight tails 21.
_ Figures 4 and 5 show the importance of one
feature of the invention which facilitates insertion of the
30 solder tails into their respective holes in the printed
circuit Yoard and, thereby, facilitates mounting the
electrical connector assembly on the board. More
particularly, Figure 4 shows a solder tail or terminal pin,
generally designated 40, according to the prior art. The
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pin is insertable in the direction of arrow "B" into a hole
42 in a printed circuit board 44. The solder tail or
terminal pin is a formed pin and includes an intermediate
section 46 which generally would correspond to intermediate
section 34 of solder tail 20 according to the invention.

- Pin 40 also includes a curved or bent section 48 between

10

15

20

25

30

intermediate section 46 and a tip section 50. The
dimension between the portion of the bent section 48
engaging within hole 42 and the edge of the intermediate
section 46 is defined as the offset and is designated as
dimension "¢" in Figure 4. Intermediate section 46
projects from the housing of the connector (not shown)
along an axis 52 which is generally perpendicular to
printed circuit board 44. However, note that the axis 54
of tip section 50 is at an angle to axis 52 and extends
oblique to the printed circuit board. As stated above,
such formed pins are not exacting, and it is very difficult
to control the angle of tip section 50. Therefore, holes
42 must be made excessively large, or the tip sections make
it difficult to propérly locate the connector for insertion
into the board.

Now, referring to Figure 5, it can be seen that,
according to the invention, intermediate section 34 and tip
section 36 of solder tail 20 are collinear or coaxial on an
axis 56. This means that the tip section 36 will be
located at the true position of the terminal. This
collinearity feature facilitates mounting the electrical
connector assembly on the board. _ '

The importance of other fea:;:ures of the invention
are shown in Figures 4, S, 6 and 7. The coining operation
which forms the bent section 48 in the prior art does not
accurately form the offset dimension "C" as shown in Fiqure
4 or the longitudinal dimension "E" of the cross section as

.REPLACEMENT SHEET
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CLAI M5 1. A system (10) for maintaining an electrical
connector assenbly (12) nmounted on a printed circuit board - (14)
during soldering of the assenbly to the board, conpri si ng:

a housing (16) having a plurality of term T s (18) nounted therein,
the termnals including solder tails (20) projecting fromthe
housing for insertion into . respective holes (22) in the printed

circuit board, 1Qnewn in Figure®8¢h Becsisilof( the HEaBy1StMpschd intalianar
form of sheet. netal ma (20)

bei ng arranged i rFtSFARCEE ot etrhlealﬁgﬁgt gimpngion ify hé'tﬂﬁé:% %L?gé?it?léili] S N
each pair being idimensiong"Bt arduet tarktheextrysiqmef, the metal during the
coining process, the bent section 48 must ‘have an excess
5 offset. This excess offset is required to accommodate the
variance of tolerances in the bent section 48 to ensure the
engaging portion of the bent section contacts within the
respective circuit board hole 42. This results in a higher
insertion force than would be necessary. Accoxdingly, in
10 the prior'art, only some and not all of the pairs of solder
tails may have the formed bent sections in order to reduce
the insertion force.

According to the invention, the offset distance
of the curved section 38, shown as dimension "C*" in Figure

15 5, and the longitudinal dimension “F" of the cross section
of the.engaging portion as shown in Figure 7 are maintained
accurately. The accurately dimensioned offset and cross
section features, which can only be obtained by stamping
the curved section 38, allow the engaging portion of each

20 curved section 38 to exert an accurately predetermined
amount of normal force within the hole 22 in the printed
circuit board 14. Thus a connector having a large number
.of solder tails with curved sections can have almost the
same total insertion force as a connector having a smaller

25 number of terminals by merely changing the offset
dimension. With such a stamped curved section, according
to the invention, there is no need for an excess offset to
accommodate any variance of tolerance resulting in an
unnecessary increase in the insertion force.

30 . It will be understood that the invention may be
embodied in other'specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to_be considered
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all of the solder tails (20) being of simlar shape wth each

solder tail including a straight i nternedi ate section (34)
projecting fromthe housing, a straight tip section(36) for insertion
into a respective hole in the printed circuit board, and an offset
curved 20 section (38) stanped in a curve integrally connecting the
intermediate and tip sections, all of said,gections having pl anar
surfaces in the same plane, said curved section (36) havi ng a

st anped edge general ly perpendicular to said pl anar surfaces, 25

the curved sectjo 38) of one solder tail extending in a

n
direction trans s%liOF?FEF?QﬁNQﬁuﬁiﬁQﬁirﬂﬁéve and not vestristiive,ofantdhe
other solder taithe nimventionris not tdepeoliniAed to the details gifamp"
curved section (IRBefhei N shaped such that 30 t he stanped edge “of each
solder tail (20) engages the printed circuit board (14) only at the
st anped edge of the . curved section within its respective hole (22).
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-12- 2. The systemof claim1l wherein the straight

I nternmedi ate section (34) and the straight tip section (36) of each
sol der tail (20) are collinear. 3. A system (10) for

mai nt ai ni ng an el ectri cal connector assenbly (12) nounted on a
printed circuit board (14) durtilng—sotderingof—theassenbly to the
board,

crazms NN A
Tk C L M S * .

1. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board
(14) during soldering of the assembly to the board,

5 comprising:

a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails
(20) projecting from the housing for insertion into
respective holes (22) in the printed circuit board,

10 each. terminal (18) being stamped in planar form
of sheet metal material,

the solder tails (20) being arranged in a row of
pairs thereof, with the solder tails in each pair being in
a plane transverse to the row,

15 all of the solder tails (20) being of simllar
shape with each solder tail including a straight
intermediate section (34) projecting from the housing, a
straight tip section(36) for insertion into a respective
hole in the printed circuit board, and an offset curved

20 section (38) stamped in a curve integrally connecting the
intermediate and tip sections, all of said sections having
planar surfaces in the same plane, said curved section (36)
having a stamped edge generally perpendicular to said
planar surfaces,

25 the curved section (38) of one solder tail
extending in a direction transverse to the row opposite the
curved section of the other solder tail in each pair
thereof, and '

each curved section (38) being shaped such that

30 - the stamped edge of each solder tail (20) engages ‘the
printed circuit board (14) only at the stamped edge of the
curved section within its respective hole (22).
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conbrisfhg:
(18) nounted therein, the termnals including solder tails IO (20)
proj ecting

hol es.

(22)

a housing (16) having a plurality of termnals

from the housing for insertion into . respective

inthe printed circuit board‘*“-——-—————____each term na

(18) *being stanped in planar form nmetal material,
the solder tails (20) being arranged in La a,”! ",’””ul/rs thereof, wth

the solder tails in each pair beingjpn

erse to the row,

all of the solder tails (20) being of S|n1Iar s ape mnth each
solder tail including a_ strajght ect
projecting fromthe housi n¢* a ?bg Y§F?¥u2ﬁué%%iﬁ ight

insertion into a irvdspaediate sectioho(¥)i and Mq)stnaédhtmmusecm d3seand
an offset curved ge each $fAlde?1taid) ( 56?@1@ cblr@nehfye integrally

connecting the I nt er nedi ate and

havi ng
25

havi ng
-1

I p sections, all of said sections
pl anar surfaces in the sane pl ane, sald curved section (36)
a stanped edge demysdemy (pe) ptonlimalintaindngapn electrical

connector assembly (12) mounted on a printed circuit board
(14) during soldering of the assembly to the board,
comprising: ' '

a housing (16) having a -plurality of terminals
(18) mounted therein, the terminals including solder tails
(20) projecting from the housing for insertion into
respective holes- (22) in the printed circuit board,

each terminal (18) being stamped in planar form
of sheet metal material, _

the solder tails (20) being arranged in a row of
pairs thereof, with the solder tails in each pair being in
a plane transverse to the row,

all of the solder tails (20) being of similar
shape with each solder tail including a straight
intermediate section (34) projecting from the housing, a
straight tip section (36) for insertion into a respective
hole in the printed circuit board, and an offset curved
section (38) stamped in a curve integrally connecting the
intermediate and tip sections, all of said sections having
planar surfaces in the same plane, said curved section (36)
having a stamped edge generally perpendicular to said
planar surfaces,

each curved section (38) being shaped such that
the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at the stamped edge of the
curved section within its respective hole (22).

4. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board
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pl anar surfaces, each curved section (38) being shaped

such t hat t he stanped edge of each solder tail (20) engages the
printed circuit board (14) only at the stﬁﬁEH‘@H@é‘Uf‘the—— curved

section within its respective hole (22). A system

(10) for maintaining an el ectrical HH"'HWM"H,“#M’ y .(12) nount ed

on a printed circuit board
REPLACEMENT SHEET

(14) during soldering of the assembly to the board,
comprising:
a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails
5 . (20) projecting from the housing for insertion into
respective holes (22) in the printed circuit board,
each terminal (18) being stamped in planar form
of sheet metal material,
the solder tails (20) being arranged in a row of
10 adjacent pairs thereof, with the solder tails in each pair
 ‘being in a plane transverse to the row,
one of the solder tails (20) in each pair
including a straight intermediate section (34) projecting
from the housing, a straight tip section (36) for insertion

15 into a respective hole in the printed circuit board, and an
offset curved section (38) stamped in a curve, integrally
connecting the intermediate and tip sections, all of said
sections having planar surfaces in the same plane and said
curved section (38) 'haviqg a stamped edge generally

20 perpendicular to sadd planar surface, .

the stamped edge of the curved section (38) of
one solder tail (20) extending in a direction transverse to
the row opposite the curved section of the other solder
tail in each pair thereof,

25 . each curved section (38) being shaped such that
the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at a portion of the stamped
edge of the curved section within its respective hole (22),
and

30 ) the straight intermediate section (34) and the
straight tip section (36) of each solder tail (20) being
collinear to each other.
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- 13- (14) during sol dering of the assenbly to the board,

conpri si ng: ‘a housing (16) having a plurality of termnals
(18) nounted thereln the term nals including solder tails 5 (20)
projecting from the housing for insertion into respective hol es
(22) =sin the printed circuit board, Ll each term nal (18) being
stanped in planar form of sheet netal material, t he
solder-tails (20) .being arranged in a row of - adj acent pairs thereof,
with the sol der é@?@ﬁgﬁmeach pair being in a plane transverse to the
row, ELEQ251_AL_sQHEEQEQB_A§§§M§L1_E_E_MQBEIIEQ_QE_A_EBIHIEQ

CUIT_BOAR

A system (10) is disclosed for maintaining an

§. electrical connector assembly (12) mounted on a printed

circuit board (14) during sol-deri.n_g of the assembly to the

board'. A housing (16) has a plurality of terminals (18)

mounted therein. The terminals include solder tails (20)

projecting from the housing for insertion into respective

jo holes (22) in the printed circuit board. Each terminal

(18) is stamped in planar form of sheet metal mate:fal.

The solder tails (20) are arranged in a row of 'p&irs

thereof, with the solder tails in each row beihg in a ;;i.ane

transverse to the row. 2All of the solder tails are of

as similar shape with each solder tail including a straight

intermediate section (34) projecting from the housing, a

straight tip section (36) for insertion into a respective

hole in the printed circuit board, and an offset curved

section (38) between the intermediate and tip sections.

20 The curved section of one solder tail extends in a

direction transverse to the row opposite to the curved

section of the other solder tail in each pair thereof.

Each curved section (38) is shaped such that each solder

' tail engages the circuit board only at the curved section

25 within its respécti\}e hole. The straight intermediate

section (34) and the straight tip section (36) of each
solder tail are collinear.

Fig. 1
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one of the solder tails (20) in each pair I ncludi ng a straight

I nternmedi ate section (34) projecting fromthe housing, a straight tip
section (36) for insertion °~ ~into a respective hole in the printed
circuit board, and an of fset curved section (38) stanped in a curve,
integraldy connecting the internediate and tip sections, all of said
sections having planar surfaces in the ﬁgne pl ane and said curved
section (38) having a stanped edge gen%r 1y 20 per pendi cul ar .o said

pl anar surface,. the stanped edge ofogthe curved séction
(38) of - one solder tail (20) extene NQ_a~ Al rection transverse to
the row opposite the curved section Q SNEDI der tailjin each
pair thereof, 25 eac 38) bei ng,shapef such

t hat t he stanped edge of
printed circuit board (14) o
the curved section within itj
‘the straight internediate sg

2%5 t he

edge of

F1G.1

| -14




strai ghf tip section (36) of each solder tail (20) being collinear to
each ot her.

2/3

FIG.S AEPLACEMENT SHEET
30 AUG 1996
R |
C—»

i ]
/Y

44/.484 \ 14

FIG.4

(PRIOR ART)




- FIG9S REPLACEMENT SHEET

e




