1 " METHOD CF CONNECTING A TERM NAL PORTI ON CF A COIL OF LEAD WRE TO A

CONDUCTOR' The present invention relates to a nethod of connecthgéeuﬁnxg%ifr ‘

term hal portion of a coil of lead wire to a conductor, for

electric clock. The term"|ead" as used herein is to be understood 5

to refer to electrical conduction and not o the netal |ead. One prior

met hod of effecting such a connection consists in providing a bobbin from

whi ch two term nal
portions of 10

pi ns extend upright for connection to the term nal

a coil of lead wire; winding a lead wire on the

bobbi n using an automatic winder to formthe said coil; w nding the

termnnal portions of the coil "on the term nal pins; dipping the wound
term nal pins
circuit board;

board. Anot her
which is to be
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and sQrleEARGIRE TO A conbieroweund terminal pins to the
pri or TMETNOd consIsts 1n bonding a printed circurt board,

connected to a coil, to a bobbin; winding a |lead wire on the

bobbi n using a winder to formsaid coil and bondi ng the term nal portions

of the coil

to the 20

wel di ng robot.
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The term "lead" as used herein is to be understood
to refer to electrical conduction and not to the metal
lead.

One prior method of effecting such a connection
consists in providing a bobbin from which two terminal pins
extend upright for connection to the terminal portions of
a coil of lead wire; winding a lead wire on the bobbin using
an automatic winder to form the'said &oil; ﬁinding'the

terminal portions of the coil on the terminal pins; dipping

the wound terminal pins into solder; inserting the wound

terminal pins into a printed circuit board; and soldering
the wound terminal pins to the board.

Another prior method consists in bonding a printed

circuit board, which is to be connected to a coil, to a bobbin;

winding a lead wire on the bcbbin using a winder to form said
coil and bonding the terminal portions of the coil to the -

printed board by thermal welding using a small welding robot.

The ppesentednyentibrbyelatesntd avglethod) afsi ng a snmal |
2 The first nentioned prior nethod requires that two




In the second-nentioned: prior nethod, when the lead wire is wound on the
bobbkgy“the latter is connected to the printed-circuit board. Therefore,
the offeration of the said winder limts the size, shape and 10 so on of
the printed circuit board. Further, it is difficult to wind the |lead wire
inthis case. According therefore to the present invention there is
provided a nethod of electrically connecting a termnal portion of a coi

of lead wire to a conducrae f3rstcheptisned p&u@rnmetﬂmasai edpdiades rttlat two

portion to travers n attaching th te na
portion of the Ieage&ﬂggg?os&ﬁgaﬁeﬁoFPﬁ eﬁﬁgﬂgr% % B AER ed
fromthe conductormoundeélenttheabbhbdnnaecasngotbxﬂamdnwpﬁzghh%thnraﬁrdmm

conductor at a 20 ThFQSiﬁ?QQaEQSrEREtPh%ﬂgﬁrﬁﬁscbﬁgobﬁhk - M Y e ide

coil has two terminal porfions eac versed ‘over a respective
conduct or or 2condu€PBRepEionoapenatian RSSlebaraDuacm@dPﬁaf@ImBspect|ve

anchoring menber, each tepntgal s@ESﬁHQﬁeﬁﬁ'iBﬂea5pr1%'reﬁJe”th%@ | Yorfel!

to the respective ionductor or conductor portion ata respectlve sai
position. Thus in tReAcHiEe LSt NeupdegBnthenbebbisn, thee l@&t&mdS porti ons

of the coil may becﬁﬁﬁehtedoﬁaeﬁhédpQQnﬁédLéii‘éﬁﬁ.lﬂ bahedl. he ThereForel, ahe
electric circuit. .por be . connect.ed
to its conductor o?pﬁﬁﬁﬁﬁBPo?f gﬁ?lﬁﬁlaywﬁnﬁgﬁt s %bebf¥§éuﬂ§§
| ead wire may0be msondnoofathebprﬁnhbdcbireuitcboa&dto Euctheuutihndﬁd t he
conductor or condu§iffjeult to wind the lead wire in this case.
According therefore to the present invention there
is provided a method of electrically connécting a
terminal portion of a coil of lead wire to a conductor
15 comprising causing the said terminal portion to traverse
the conductor; attaching the end of the terminal portion
of the lead wire to an anchoring member disposed near
and insulated from the conductor; and electrically
connecting the terminal portion to the conductor at a
20 position where it traverses the latter.
Preferably, the coil has two terminal portions
each of which is traversed over a respective conductor
or conductor portion and has its end attached to a
respective anchoring member, each terminal portion being
25 electrically connected to the respective conductor or
N conductor portion at a respective said position.
Thus in the case of the present invention, the
terminal portions of the coil may be easily'connected so
as to facilitate the wiring of an electric circuit.

30 ' The or each terminal portion may be connected to
its conductor or conductor portion by a heat seal, or by
soldering. '

The lead wire may be wound on a bobbin which is
secured to a circuit board, the conductor or conductor



3 portions being disposed on said circuit board. The invention also
conprlses an assenbly conprising a coil of lead wire having a term nal

portion which has been connected to a conductor by the nmethod 5 ' sef{
forth above. - Such an assenbly may formdart of an electrical tlneplece
The invention is illustrated, nerely by way of exanple, in the acconpanylng_

drawings, in which:- Figure 1 is a plan view of one enbodinent of an 10-
assembl y whi Eﬂrﬁ&9n§ebﬁ&83 gﬁsﬁ’ﬁéeﬁeﬂ‘l’o@a&fd (FFGHE PR hvent i on; Figure 2
is an enl arged fromheehnvahtaanohlgheommprﬂgessﬁnWEBSémﬁl ure 1; Figure 3

Fgure s SERPERBInGLAFBI1 Aot <Rl bhne, A Re Ay EoRRS %Je RS oo
of the presewhichvha8|bacnandnﬁeg&ed &csaenondﬂctqnxbprths msethodn t aken
on lige V-V QEthgi‘tﬁ ébg s ., Such, an Resi l%l'g n]ia&rh olg'igb%értt Gfdag. a lead

wire Z2c is wound on orm-a col 1"Ts made from
a synthetic eégchriaaa hé@eﬁnéﬁsrlng portions la and . |b. The ends of the

termnal portions @aeaszﬂvaﬁt%nt g lﬂq%swaece%f fnﬂaffﬂi‘;g By ey of 2 are
wound on the 25 - anc portions la, : ese ‘operations can be

orin
aut omat ed bye§ﬁ$B¥?rnﬁntﬁBelgEE°WPP§YEBQA§4§W94ﬂﬂﬂM#ﬁ:Fqﬁpmmans of a part
feeder (not ShOWn)Fﬂerénloﬁ.dl aaplaHCv\MeﬂﬁQif (difé e&Mh)meriﬁi’lQ:ﬁSﬁﬁnb' y -

Concr i o K SEmb e fhoHRE ot R o S iSRS o
3 has ' invention; .
' Figure 2 is an enlarged front elevation of the
~ assembly shown in Figure 1; ,
_ _ Figure 3 is an enlarged cross section taken on N
15 . line III-III ‘of Figure 1; - |
Figure 4 is ‘2 plan view of another assembly which
may be made hy the method of the present invention; and
. Figure 5 is an enlarged cross section taken on
. line v-v of Figure 4. o _
20 Referring to. Figures 1 and 2, a lead wire 2c is
wound on a bobbin 1 to form a. coil 2. The bobbin 1 is
made from a synthetic reSin, and has anchoring portions
la and 1b. The ‘ends of the terminal portions 2a and 2b
- of the lead wire 2c forming the coil 2 are wound on the
25 _anchoring_portions la, 1b.. These operations can be
automated hy supplying the lead wire 2c to the bobbin 1 \J
| _by means of a part feeder (not shown) and an ordinary NC
winder (not shown) _
_ The assembly shown in Figures 1 and 2 comprises a
30 _conductor 3 which is constituted by a lead frame stamped
from a conductive plate The conductor 3 has
interconnecting portions 3a each of which includes a
plurality of lead portions 3b to which an integrated
circuit 4 is.connected The lead portions 3b are coated



i nterconnecting portions 3a each of which.includes a plurality of |ead
portions 3b to which an integrated circuit 4 is connected. The |ead
porti-ons 3b are coated 4 with bonding resin 5 so as to hold them
together. Also shown are a crystal oscillator46 and a capacitor 7. Pins 1c
to which the conductor 3 is attached are fornmed integrally with the bobbin

1. . The conductor 3 ..s .5 rovided with holes_into which the pins_1lc
are fitted, and t YR (RPRding égﬁFQﬁ S SRR P 1ko1d thepkogetherys Alse

pihns ]_:Lc ar eTﬁonnecslmim @arda mﬁnﬁprzobs"cfnaaﬁoﬁ% 41a be @@ﬁﬂﬂbi'g?

t t t

soegg '[gmtravgrsgrt e Ieag‘{c%)o fc(}haﬂ}ﬁ c:ﬁ%’qﬁ q%t‘é%o*ﬁﬁ%?@%n?%é%@?‘gu

engage the anchoriintegrallgnwith the Wobbimre. diRpeseshdweetot h# igad

Poar the for Igf%poér‘{lﬁér??%g‘“ orels S BRSE Y Fadd Yo QTR 12

3b. The |ead wir@ang then fhe firontc end of cﬁaqh)ly.m cldam. fldtteneding is

nel ted by applyi ngphfat ’tlﬁn‘iutrﬁe J.'ce%rew' oglr?éi: '\:f ’E’(ﬁ‘?ﬁ&#‘e% §§das
Ioca I ons

portion 3b of the: ‘conductor 3 by sp a an
The lead wire 2c A& %@qt@é’@% |t6\¢§-' QS‘! the conductor 3 on its way

to the anchoring portiomhe &.e%ﬂiidab. WortioNs ZH SPAs sk nad dLPY &Fe
|nsulated ron1th conductor Eﬁﬂ trode rods'9 and. 10 Iﬁékwe ).are
pressed aga| nst t °n § t}pad po iR 19%ns

of 3b of the cond&t@omdﬁdﬁm&m&ahoaﬂdam@ as to engage the anchoring
portions la, 1b which are disposed near thé leéd
portions 32."Then, the lead wire 2c which passes over
~ the lead portions 3b near the terminal portions 2a, 2b
15 is connected to the lead portions 3b. The lead wire 2¢c
has an outer coating of polyurethane. The coating is
melted by applying heat, and the lead wire 2¢ is then
bonded to the lead portion 3b of'the conductor 3 by spot
welding at locations 8a and 8b. |
20 The lead wire 2c crosses the lead portions 3b of
the conductor 3 on its way to the anchorlng portions la
and 1§'which are disposed near to and are insulated from
the conductor 3. Electrode rods 9 and 10'(Figure 3) are
pressed against the overlapping lead wire 2¢c and the
25 lead portions of 3b of the conductor 3 from above and
o - below to bond them together by spot welding at the
' locations 8a and 8b. The; lead wire 2c can also be
connected to the lead portions 3b at the locations 8a,
8b by soldering. In this case, the'outer'coating of the
30 lead wire 2¢ is melted by the heat produced by the
soldering, and the lead wire 2c is bonded to the lead
portions 3b of the conductor 3.
Figures 4 and 5 show another example of the
invention. A bobbin 11 has three anchoring portions




bel ow to bond them t oget her by spot wel ding at the |ocations 8a and 8b. The
|l ead wire 2c can al so be connected to the | ead portions 3b at the locatio

8a, 8b by soldering. In this case, the ogter coating of the 30 | ea :
wi.re 2c is nelted by the heat produced by the soldering, and the |ead mﬁre X
2c is bonded to the |ead portions 3b of the conductor 3. Figures 4 and 5 '

shom/anotherga@aaﬁfhgﬁ éﬂ&ftﬁeeﬂéaQNWifebQEbig bénﬂé& threaeamdyylng
portions Iderlggil d the lead wre 2c-1s-bonded to the l|-ead

portions 3b<§°§ Qhrthe ?92&#%%°§ énd 5 'show anot her- exanpl e of the
invention. A bobmﬂigutésﬁn aﬁdeE Q@@@OanﬁﬂhéﬁFEXamplE of thékla, 1l1b, 1lic
each of whic s front, end_, A coi has teri.nal portions
12a and 12b. mﬁ?é%éﬁ #129ﬁ§h%hﬁﬁﬁyaBF%PﬁéngopprgﬁEngttached to
t he aﬁbhorlnngqrﬂﬂdnsJﬂkaeanh]df)whfchlhasla bmawdat4its fromtdeddwi t h -
hol es 14a, 14p, ¢ r t 1l1lc are
respectivel: y[j\engoz]iﬂ'ed"21 %u%%%fb% éﬂ‘iﬁ@ iggnggét% %éﬁe éci)%rd 14.
Conduct ors -1%F tizmy, (f-rlfﬁmg}'-@e drodyiof phheecnlarendoamdcbﬁdt §e board

14.  The ter inadlanMids i1 g@ﬁﬁn@s 1ph, Oénahﬂsg' | a1 2EG38NeRARAd140 the

anchoring 15, portlo nd -11b whi ch are—l ocated near ‘the conductors

13a and 13b. iSTRFOV, éé?(? thzl??]t?savjéiesl%he tb8diRt ¥hichashend 13b on its
way taqg he asnehorigg @drtitnsl lEandIgb. 116h3réeadspeéeﬁa¢ypa881 ng over

the OcndUCtor%g%%%d?ndTh%%)Eth(ﬂgﬁgbfn felgoggﬁﬁégéed to the board
14.. Conductors 13a and 13b forming a Circuit pattern
are formed on the board 14. The terminal portions 12a

- | and 12b of the coil 12 are anchored to the anchoring o/

15' portions 11a and 11b which are located near the '

' '_conductors 13a and 13b The lead wire 12¢ traverses the
conductors 13a and 13b on its way. to ‘the anchoring
portions 11a and 11b The lead Wire 12c passing over
the ocnductors 13a and 13b is bonded to the conductors

20 13a and 13b by soldering at locations 18a and 18b.

| - In the constructions described above the lead
wire is'made to cross a conductor near the. terminal
portions of a coil the wire being bonded to the
| conductor at the intersections _ Therefore, the parts
25 can be very easily bonded together by a heat seal or by
'._soldering The coil is, . .moreover, formed by. winding the _
lead wire. onto the bobbin before the coil is bonded to
the conductor.' This makes it easy . to wind without
. limitations being imposed on the shape or size of the
30 conductor

o/



20 13a and 13b by soldering at |ocations 18a and 18b. In the
constructi ons descri bed above, the lead wire is made to cross a conduct or

near™t he terni nal portions of a coil, the wire being bonded to the
cqnduc;or at the intersections. Therefore, gthe parts 25 can be Very
easily bonded together by a heat seal or by soldering

noreover, formed by wnding the lead wire onto the bobbllmﬂmumﬂmwcm'

i s bonded to the conductor. This makes it easy nd .w tcho

i mtations being inposed on the shape or size of the 30 conductor 6
CLAI MS 1. A nethod of electric ing a term nal portion of

a coil of lead wire to a conductor conprising causing the said term na
portion to traverse the conductor; attaching the end of the term nal
portion of 5 the lead wire to an anchoring nenber di sposed near to and
insul ated fromthe condumethpdand ellectrically commectiing tehdemrinalal
portion to the c r at .a | 0 e t v dﬁ?ﬁéﬂ&il

A met hod as cl ai ﬁég'ﬂﬁbﬁ Q R fBQi V\E iﬁ%h(ﬁfe ttor% e as tmﬁ%&nsai%g
portions each ofcanséngl§hﬁraaédsﬁermtenlappa§é@@tﬁ@etﬁﬁﬁﬁﬁﬁﬁnthﬁ

conduct or porti anﬁadcleai 'h%taeﬂiﬁbt eﬁae@naoo% Pc@:%owfmexaan@wﬂma of

menber, each term nal portlon bei ng el ectri cal onn ct ed t%Lthe
respectlveSConduEPSr 1gpd yhagctor BOPPFBHr&PQame ]
position. 3. Angetihedlasedl gromdthe ebaductod; and electiridadly

connecting the terminal portion to the conductor at a
position where it traverses the latter.
2. A method as claimed in claim 1 in which the coil

10 has two terminal portions each of which is traversed

over a respective conductor or conductor portion and has
its end attached to a respective anchoring member, each
terminal portion being electrically connected to the
respective conductor or conductor portion at a

15 respective said position.

3. A method as claimed in claim 1 or 2 in which the
or each terminal portion is connected to its conductor
or conductor portion by a heat seal.

4. A method as claimed in claim 1 or 2 in which the

20 or each terminal portion is connected to its conductor

or conductor portion by soldering. '

N\ 5. A method as claimed in any preceding claim in
which the lead wire is wound on a bobbin which is
secured to a circuit board, the conductor or conductor

25 portions being disposed on said circuit board.
6. A method of connecting a terminal portion of a
coil of lead wire to a conductor substantially as
hereinbefore described with reference to the
accompanying drawings.

30 7. An assembly comprising a coil of lead wire having



or each termnal portion is connected to its—tonductor or conduct or portion

by a heat seal. 4. A nethod as clained in whi ch- t he »20 :
or each termnal portion is connected_to it m a EH “H duct or portl on
by sol dering. 5. A net hod as clalmgdln ungsc \al min which t'he

lead wire is wound on a bobbln which is secured to a circuit board, the

conductor or conductor 25 ons _bej md)rtéadd circuit board.
6. A neghb8rBingdnREEEIRG Q&"&hr?‘ﬁ‘gl Be rég‘tl on of ead wire to a

conduct or gghghatbrabyythe hemenubeﬂarimedegm i MQCFF‘i’e‘?%r‘é @t o the
acconpanyi ng drayin opin Svpck el of |ead
wi re havi nS Wﬁ gﬁ?ﬁf“%&? Bor clat ﬁ%’] g

tron " has been connected to a conductor
by the met hedembalynﬁdrms paytposc am ©F Qﬂta?lrﬁa% R 9% énbtlxy as cl ai ned
| nglaim7,n wi rggﬂ%,rf ¥ify RArdod @ lséad:tw.nal aviR®i ece. 5
. 5 An as?énbl yIA%orrprl St n?e *

_ d wre Eg¥ fgra termnal portion,
connect ed o tervdnddc POTtdGrst &rﬁquﬁqtf ‘-?1ear 97 ore described with
reference igraRdr23a19"ad hdammEURARIear thediwith reference

to and as shown in the accompany:.ng draw1ngs




