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bobbin, in particular for supporting concentric transformer windings. 5 In
concentrically wound transformers, a primary winding i s wound onto a

bobbin, a layer of insulation is appliediaround the primar

then a secondary winding is wound around the primary w ndi EH mlmmmﬁm
concentrical ly wound transfor nerfranafernieyr @ohlsin son Wi th si deshys=ai de 10
wound transfornmers, certain advantages. In particular the |eakage
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manuf act ur eyound pancund athen primayyi svirding. si gSach r eontentariscdbly use
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critical and has 0 be malntai ned Undér all-conditions.” These requirenents
are of1@n aoundtransfoomerhsi egerbhinoadvantiages.o the parnpiexiliar dthe he
manuf acturilrgﬁﬁ es%n ddbdar bl apei t (madh be 1¢dd+ culﬂaﬁ&%ov‘ggg t he
necessary isolatTon for the entré and exit wres to/fromthe priTrary

wi ndi ng of tEraUHERFReY caeABifBundor r M Btmerande| o vdave t ha 3dhrighemndary
wi ndi ng Whifghagidhcye Weepdnwe,! Ola wide® NParn@@Pdth? edOr dinjirdwed he

i nvention, there is provided a,bobbin for supporting concentric transformner
wi ndi ngs, (9 k eharagteRiatieBior receiving a primary winding,

shoul dess at each end of the primary winding area to define the 5 space for
the primar 1 ndi,ng, an,area_for receiving_a secqndary w ndin ury oundi ng
the primar PAShai R0, ShSr | BROBETAFTELRn B8 oOTIRE < RRARPYLATRS ndr oa,
wherei n onadfieve siheul decesbarydi bevelhe pf neafetiyndi whearesss hama ety ot
for the pri; Vo N i e | 4 Les, I he : i 0SS
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bel ow 20 upRRlaistd f 2B OperBormAnbeddf eme | Mhghetiedosfope tdech! adhand

t he correspondi%ﬁlat edge gf éhe 1% under cut__regi on di verging fromone
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pri mary w meigneteia t mabhdrdéailr \than eshefrouEnaapauksted) sdgieonbyf aide
shoul der, gg%iqufmy 20 di stance through solid insulation between each
part of the primary w ndi ng and any part of the secondary winding is

achi eved by the thickness of the shoul der) where it extends across the top
of theagindarCutef8HsPArmébe warRifdictriedt erph egaesieulaie sinat Fuksdy the

undercut 23 regi.on ensure that, the primary wnding exit wire not only, can
be wound by-&9 ti ond&19M3&di ng ﬁﬁéﬁﬁf‘émﬁﬁs al so)gefn be ™% ably  aced
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conditions. These requirements are often difficult to

30 achieve without adding to the complexity of the

manufacturing process, and in particular it can be

difficult to provide the necessary isolation for the entry

and exit wires to/from the primary winding of a

concentrically wound transformer, relative to the
35 secondary winding which will be wound on top.
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30 insul ation, creepage, clearance or thin sheet insulation. It i;mf%ﬂﬂﬂz
for transfornmer bobbins with | am nated cores to have a generally
rectangul ar cross section, and in such a case the end of the slot adjacent
to the primary winding 35 area preferably lies on a corner of the bobbin
rectangul ar cross section. Because the w ?dl ngs will always be pulled into
cl osest contact with the bobbi n and with 8 NO V 2002 - 3
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for both DFIMd/n?é\daﬁéﬁoﬂdart\héM adi ageher @nﬂab‘f Zéhéa'lbdlfbiﬂcai:ﬁé el |y
outside the wi ndin aceswém%'hehat there is, sufficient £ eéﬁ_%a t ance
bet ween t he TP s 38N UBAETFRE N RS ¥r £ wi hm;.flﬁer,

wi ndi ng terrherﬂaivs éri npper @eurfEne 0b6ft rtheb adtimul dend, semzndhayemaﬂldle@ge
termnals aty, h t n Ochf t Nch a J
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space- s3%i ngm,(iem'@'enemgienaclﬂm Ly S T%@omnv@mq onaapthen i eills tthe

concentri cal%omg@@gﬂ r@d:{g@éﬂgdbggbgnbM| n as set forth above.

'-~s ~o0V 02 - 4 According to another inportant and separate aspect of
the invention, there is provided a housing for an electronic conponent
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25 region ensure that the primary winding exit wire not only
can be wound by a conventional winding wmachine, but also
can be reliably placed in a position where it will be
separated from any part of the secondary winding by the
necessary insulation, be it distance through solid

30 4insulation, creepage, clearance or thin sheet insulation.

It is normal for transformer bobbins with laminated cores
to have a generally rectangular cross section, and in such
a case the end of the slot adjacent to the primary winding
35 area preferably lies on a corner of the bobbin rectangular
cross section. Because the windings will always be pulled
into closest contact with the bobbin and with the



15 edges and/or corners of the housing. This type of construction 'hﬁsNOﬂn&ﬂUZ
benefits when conpared with the conventional 'potting' , 'encapsul ation or
"varni sh i npregnation' processes. Assenbly of the 20 conponent into the
housi ng now requires only one nmechanical zaction and provides all the
required electrical insulation and isolation for the conponent. Because
there is nouﬁaeémwhgtlma&n?ar @tshtﬁpapw%tconeahbdaﬂ éh%lfé)”QSH%”t

di sassenbly and recyCling of The material$ from 25 which the conmponent
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pl asticg bOEgﬁeea% h@&éan&naan £6r " AC )P wsh Usi Be C&ﬂvwihfaﬁl wiAdihgs
recycling techniques; the copper wre can be recycled after remeltrng-and
the | am nat AbheWEakhse bqtlhi‘é’boa%ltﬁbuﬁ she tranfformen kenbe #f camapd
recycl ed af jemen88BhkiL.NY). 35 The material of the lam nations is expensive,
and this recycling can be worthwhile if only to recover and reuse the

| am nations. None of this would be feasible with an - 5 encapsul at ed,
var ni shed WheveénaD%ﬂe¢mwmmwt wémote Widain halee t :bianslrypowﬁd@hgl n

| andfil.l_ Thus accgi urther. a % of the, éh_‘gvent SWIQ{f g
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have five wa an open r ou € conponent can
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Figure 1 is aﬁersp nsf ar ner ne.a _bobpin in

f t nd
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i nvention; Frgure hows t gures and 4 with the prinmar

wi ndi ng conpreferably exgendsslateraldyaion beth ridesged she é%%%vxﬁﬁé t he
exit wppe ObothelaterBNlY edges "¥f the undercut region lie parallel to

the bobbin axis. The edge of the slot on the exit wire
side of the slot is chamfered.

Mountings for both primary and secondary winding terminals
25 can be located radially outside the winding spaces so that
there is sufficient creepage distance between the entry
and exit wires and the magnetic core, with primary winding
terminals being at one end of the bobbin and secondary
winding terminals at the other end.
30
If the primary winding area is located axially centrally
relative to the secondary winding area, an advantageous,
space-saving arrangement is achieved.

315 The invention also extends to a concentrically wound
transformer formed on a bobbin as set forth above.



=$!VOV200 - 6 Figure 7 is a perspective view of the bobbi n,[..rﬁa@g f,;ﬂmz
accept interlayer tape and a secondary winding; 5 Figure 8 is a pla g

of the bobbin; Figure 9 is a side view of the bobbin, both Figures 8 and 9
carrying indications show ng the required creepage/cl earance di nensions; 10
Figure 10 is an underneath view of a trqniI ornmer housing in accordance with
the invention; Figure 11 is a top view of ®the housing of Figure 10; 15

Figure 12 shqws a haobbin in ord ith the,invention nmodified for use
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correct way around whén connected tq ot her congpnents. The“transtfornmer Is
conpl et P wi ERCAOSUTE QFeTs [ite NG BHde o HRART R, SeaUEiBY Weane nim she

central |inbn3bgifich dndp- it O és COAL thed SdmbpdreeRn@pPbiche ard-fit
external linbs 77 which fit aroaln%é_;[ he outs;éje of _t he secondary. wi ndi ng 24,
Al ternat i vel PeEHEEN%Ht MeABRN A9 S &RARH1 Y hL U TSRy ?Téa%l?'ﬁgri the
core. component to be snap-fitted into the housing and retained
in the housing, and openings through the housing walls at
15 edges and/or corners of the housing.

This type of construction has many benefits when compared
with the conventional 'potting’', ‘encapsulation’ or
'‘varnish impregnation' processes. Assembly of the
20 component into the housing now requires only one
mechanical action and provides all the required electrical
insulation and isolation for the component. Because there
is no encapsulating or varnish compound consolidating the
component, disassembly and recycling of the materials £rom
25 which the component is made is easily possible. When the
component is a transformer as described here, the plastics
housing can be broken to remove the transformer. The
laminations can be extracted, as they are only held in
position by the housing, and the copper wire can be
30 unwound from the bobbin. The plastics bobbin and housing
can be recycled using conventional plastics recycling
techniques; the copper wire can be recycled after
remelting and the laminations can be reused without any
further treatment (or can be recycled after remelting).
35 The material of the laminations is expensive, and this
recycling can be worthwhile if only to recover and reuse
the laminations. None of this would be feasible with an



10 The cross section shown in Figure 2 shows, at the centre, the UHJ[E vq,? 0 -
of the core lamnations, at 38 the (plastics) bobbin central region, Q £

a primary wi ndi ng wound onto the bobbin central region 38, at 40 a | ayer of
tape insulation (which may consi st of §e§e(_al | ayers of thin 15 tape) which
isolates the primary winding 34 fromthe~secondary wi nding 24, and at 42 an
external tape_w ngdi overlng. secon 1 ndy 24, ncentrical l
wound trans?%?%?giﬁgﬁahavghggihﬁ%seoéo%gje%%e'%éhﬂgg?ur%%'%ﬁ%% esﬁ%"‘é d 4
show a bobbwould havector benddisposedt b€ dinvdamnidfild t hout any of the

remai ni ng transforner conponents applied to it. It will be seen that the 25
central region 38 of the bobbin is generally rectangular in cross-section
(wi th roundehuspr reccedrding ito baunflerthercaaspeatl bgfa sheulidsrenttbiorp. As
can be seen_y [ sho 4 ps.cQnti pr.ovi

barrier %zt %jﬁé;rgngg[ gngmﬁ';rlfﬁgr%r?/ \%ogﬁir? a‘?éﬁ %?l ouﬁgggﬁgaggﬁt r%‘dgggf e?xg%‘l on
38. The shotheerhal@sing t hawimgeraeel s ofor walilai t fox ssurragnding the of

t he. shoul de j u 0 i d reég,?)n wesy the
primary w né?%ogérelg an b%Bg?ntﬁtﬁ fﬁir)l%%s%‘%? {gﬁﬂﬁ%ﬁgﬁ?g app ys?%’ primry
wi ndi ng, t heepainathevncampegent  innkhephpusing.-14 are first |ocated and
fixed in correspondi ng holes 56, 58. Using a conventional coil w nding
machi ne, - 8 NOV 2002,.8 th riqary, w ndi entry wire i s wound

ar ound 10he Teh MW%owérieprsgsgeb@ommm & h¥atiang &4an; [RRRRh

t he under cuoBlomnNEhirsughe Whiehn€hel Hamportt Nsah NBeC ARtrdduced)on aiky of

t he bobbin, with the turns of w ebelngS ugld ack and forth to fill the
primary w PERIBIRALNPFI DEAE WRRJIPREX Ece\gi)& & PYFIL: | ength of the

central region 38, and extends up to the full height of the shoul ders 44)

46. Once thj;s pesiti.on has,been reached., t exi t of e prinar

wi ndi ng ish#l?;ﬁ(eﬁogﬁtlngf Yﬁ%f)l epﬁﬁ%%ﬁ%gsgﬁggﬁt%rSégh c{%ﬁtm %}t%&
under nast h whidiz| aré0tehbehmbunted oheaupténted dimewit theaxdoul der 44 and
onto a pin in the aperture 58 where it is wound to nmake a connection, and
then severed. The primary wi,nding is now conplete, and the positions of the
entry and e ipventdor wigd oW, beokwriher slesgribed;: bah WAyt IRE exi t
wire 18 is éxkempl&pr avititareferénfegwe €helhecabmpangdwes drswihgdi nihar ea
on the corner. af the wi nding cross section, and is held in this position 20
by a small ¥ hg surface 62 (see Figure 3). Initially the wire is carried
t hrougBothe slot 4. At this stage, the wire lies parallel to the |ength of

the | ateral edge%’@%“'ﬁ% %‘Egiél otaand%épﬁeggkbgms@%%;{ h ¢ anganglvfo‘_{rpdt he

coil axis. Once behi Iange 54, e Wre i ensi oned agal nst the
| ateral edge 63 of the undtransfergesn anWound akePfit o 8he Pobbid wheke |t

is termnated. The edge 61;8totd8n&e0With thaNMiSRAGELRSSI st the wire in
novi ng under the shelf 60 when the nozzle fromwhich the 30 wire is fed

pl unges, noves axially outwards and then noves sideways behi nd the bobbin.
Once thBs stage higubeecRr caspeebsd-sebeiontifrough thpezransfoximewn oh

Figure 7. To conplete the g\ig{&%nff Oéﬁe;:hel g)iﬁr?% ch_jﬁs_uI ating tape will be
, e

wound around the shoul ders 6~ and aroun prinmary w nding 34 and
then a secondary winding will be applied over the

Figures 3 and 4 are opposite perspective views of a
transformer bobbin in accordance with the
30 invention;

Figure 5 shows the bobbin of Figures 3 and 4 with
the primary winding completed;

35 Figure 6 is a detail on an enlarged scale showing
the exit wire of the primary winding;



~~ s Nov 2002 - 9 top of the insulating tape, extending right u'p.acth?uuz
fl anges 52,54. The application of the secondary w nding foll ows !
conventional practice, and will not be described in any further detail,
save for noting that the secondary 5 can be wound right out to both flanges
52,54, making for an efficient design. In 6de_si gning a transfornmer, and in
achi eving the necessary rel ationship between the primary and secondary

wi ndi ngs, 10 the j r h t LR+01.0d Jfhe, fok | opin t -2 Or
 reopage o1 = clon iy o3P f PEFbpeBLvl Vit of EHe"HAIHEAT Bena
thin films These distances &ce 3feeptorimtieplayes tape9 and a amnaecondamh
denpnstrates how t he necessqu%d]]in?,ances are achieved with the aid of the
bobbi n described. 20 At the slhou €r 44 at the right hand end (referring to
Figures 8 and 9) the primary w nding extends no further towards the flange
52 than tde inner th 0 t prtest path between
the pri ma'{y and qu?g%‘oa;] ar?s\?\ﬁr&nﬁl%g{s,v%‘"?%ut%a%e ﬁb t hrough any
insulation. will be the distance Cr/Cl indicated by the arrow 70. For this
dimension, this | gigd 5N9aUs Vaide ViBRPREe il bOBLEhTaLIE Pablizel®
entry and exit wire§ of the secondary wnding wll be no closer to Che
prinmary 30 winding than the& uaRd & casrydashdinjicakdrng shewing othee
no special considerations hagnulidelde cieetaded) dIEtHartdt Jimels e dnls M I €s.
As can be seen in Figure 9, where the insulating tape 40 35 is indicated,
this prdf des a nultiple thin filminsulation (there are several

overl apping | ayer Figuriean® iski ag upnide¢neath awviiew 4Qf | i aat@isByrier

di mension M ~- 8 No v 29002 - to. However. where .trg_,e rimar¥ vvialdi ng
entry and exit wires pass uRGRPINFe 15 AGRPRARNGS, JYH ° HRVERFHAR s 12,
14 careful consi d@igurenlladst a tepgview tof tthe flawsing off SFiguere dides.
Mechani cal consi derations encourage the exit wire to diverge fromthe coil
at a corner of the rectangular cross section. At the centre of each flat
face of lthe cross Figureciioghowser @ wibablin o Hegraecerdpare ngwvibkh, she
thus it would be difficult 4Lavedtdon WMdd MUNESLS hBe With & hodkihl
shoul ders into a position where.it drops below the shelf 60. If the wr
diverges at the corner, it O&nFAgure@do A& Ilje shelf 60, even though the
hei ght 15 of the winding at the centre of the flat face is at or slightly

proud of the Sho”‘r‘i%{rre 13 is a side view illustrating springs which

20 control interlamination pressure;

Figure 14 shows a completed, housed transformer with
a part cut away; and

25 Figures 15 to 19 show housings in accordance with the
invention with different spring
arrangements.

The transformer shown in Figure 1 has a bobbin 10 wmoulded
30 from a suitable insulating plastics material. Two
terminal pins 12, 14 are provided for the primary winding,
and the entry 16 and exit 18 wires can be seen connected
to these pins. Two terminal pins 20 and 22 are provided
for the secondary winding 24, and again the entry and exit
35 wires for this winding are shown at 26, 28. A third
location pin is provided at 30. This may receive a tap
from the secondary winding and/or serve to ensure that the



At the flange end of the shoul der 46 however the considerations are8rg0ut202
to electrical isolation, and at 20 this point there needs to be a distance
D (represented by the thickness of the flange) between the secondary

wi nding 24 and the primary wi nding entry7and exit wires 16,18 where they
extend to the termnals 12, 14. The distance D is typically 0.4mm 25

There al so ﬂﬁ@ﬂﬁfbemae aidi sposPeidhe@Udthé Ntdriddt Way erdesend edyient he
t hi ckness of the sh short est creepag at h Cr%lﬁ et ween t he
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angl ed sl ot Whige _E‘stmat rF%ﬂF ef%'ﬁ’? gég i‘r}%g'ork%tqﬁe hrougl FheyicrRpEES
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met, and no(islli hbenshowmminnatie drawindgshgsheeedrieo niy abded tﬁe:hhﬂ:e
structure to achieve the necessary isolation. 5 Because the primary can be

wound to co‘?ﬁ)’f%tely fill the space allowed for it, no oversizing is
necessary, and as a result, the smallest possible overall dinension of
conmponegt n I pat ap i eyed h
PTpor a8, s EEhal bl leh ik | 62, F0urg°], Wil e cn Gpnere,

transforrrertll%nbl-mhatéd 9§ &élgcﬁqm Mﬂmsorﬁ'éﬂeathﬁsﬂplrﬁﬂ@gmk i on
required t%éﬁ?{?tééntiah.atz‘éyloi—?q%i ety Wrimarid iRg! Goldd\iih t he

need for encapsul ation and varnlshlg becauSe these add coSt and_production

time and degiddokhRidm cantdk | &® oPfanc8t A0r AsIAYRr Qhsthare ed

as descri bethdigl£cief NWHIRA WiyeRGHEEE! bEN gevard i IByieHy eeﬂatamrh
whi ch |s sorretl rres re%gl red fo neet .t he |soI ation reqguire Igts |t
g’e t'ﬂ'é%e

desi r et o ARE ed §FHLER o TR 2B WAE
add cost arsiecmmﬂamyl windimg B4, Benduat of2 t An eXtiexirsicytapeamiaghing

obt ai ned w °2‘F$’g:i' QQ%OEQEBHEL wlﬁgggpt 5§nsforrrers may need | ees

magneti c na r core han"wouPd “have been the case with prior
art transforners. This can be achi eved by using |less |amnations 32. The

| 'ami nation d;&g]&&fpsﬂ Pgr WBkRQUP thAR STl Gy Chat@e RNANSHYdB

have to be gressed together to performtheir function. Figures
to to 28 sIHAR tﬁ?% BEBBbe achi eved, using a nmoul ded housi ng which al so
gi ves ot her benefits to the conpleted construction and which can be used

P ol oSSR OBty [N SPbERR T TERS aclh N AR, 0 "
mul ti-i rrpreswemt:sonpl erm:ﬂmutshuanyooloﬁm t bhet Stemicinigy | trAnpformsy we
o 93T GERELY (0S| SIRONLRD B0 TP LD B
feet 745 central region 38 of th e bobbin is generally rectangular
in cross-section (with rounded corners), and is bounded at
each end by a shoulder 44, 46. As can be seen in Figure
4, the shoulder 44 is continuous and provides a barrier at
one end to a primary winding area around the central
30 region 38. The shoulder 46 at the other end is formed
with a slot 48, and part of the shoulder 46 is cut away at
50 to provide an undercut region between the primary
winding area and bobbin end flanges 52, 54.

35 To apply the primary winding, the primary winding terminal
pins 12, 14 are first located and fixed in corresponding
holes 56, 58. Using a conventional coil winding machine,



- 8 NOV 2002 - 12 of the bobbin (Figure 12) will |ocate. The bob.b'Bnpbg 2002
shown 'naked' in Figure 12, but will be wound and provided with | am nat'1ons
bef ore being snapped into the lugs 72. 5 Also inside the housing are four

noul ded springs 76 (two are visible in Figure 10). These springs are

nmoul ded fromthe sane material as walls of,the housing, and act to provide
the necessary interlamnation pressure, as wll be described below. 10 The

Al Low any 11 G WENBEFD, ¥RRAFHE, RBEehC i ig PHLER, il "ehe"HaiT 4p

circul ate. Axhehchalenss orpasses dewhobebdndnsilve filande st hgthrough he

encapsul ated, 14 1S r t . Y oloh 353 NG: ' I t

if rinsing O]Lur#?;cgqé g%lat gggarly]ﬁégéﬁo“{déﬁ@ pr}?la%ﬂéejéft ggoghg)%o%gﬁaﬁgve
been nount ed.regiormwoBBorokdybe diobhinhousitly Aheo huvsscuef awmireoteing
80 betweegp t n 8 deai n [ dJ h j;].&pj t

housi ng hgs gﬁsﬁqﬁ grla%g g#ﬁh?cﬂ]ﬁ\c%‘an??ecglg% g%‘n%oﬁglrﬁﬁé}laénﬁ |cal§)$onﬂeea

i nfor mati on amtidarthecwinding eccupiedr kbe wholiegdength ebwshehseniusmhg
wal I's cut a |4 h re f S . [ r rr eghof4 v h

|l ugs | ocat e\él@l:% J'|Qbrfgl gagon?flﬁuo%%e%#gg o‘ggma‘lf(lt) %-éé).sﬁfy\?hl i %etlg{%lﬁ?e?éloﬁage(]l
11, to ensur shovddexs &érr &6t cr PBFEyctiBaPRFiL igimehas oeen e neaahed ned

by the walls gfe t&i@ogﬁhn%f 36né NpHiHARp ﬁﬁn&?n%&ist healkés tor BEOftHd1e
housing is simlar to that shown in Fjgures 10, 11._ 13 and 14._ The sape
r ef er enck0 nuEdMary ewindiegd @xean etié‘%ﬁ’é‘g Aihg o 810tTA8e fMnMpEReakhy 2

various diff ghente vy swhichibsinddecBe tindercat ahrduyls theégshoaldet e
provi ded. - N O V 2002, - 13 At hou%h not dr.awi n

wn, i n th S, Lt
will be clea®fy PREOSE |BHY 1B Hhe APREEHESs ?,’Bﬁrﬁak’gt di-Fr e‘V‘th’df F%s
to those showaken 4 heofinept hys, ahd ivhem tsevetédng Thet mtimarye wilmalilrg be
a snap-fit engagenent be n g t f t b 1n,
and there ar e‘%n&h?/"df’f’f"@%ﬁ?' a%?‘gn}eﬂrlr%n gg\%ﬁlicgg‘scta.&% bgﬁ%ségmtqb’ a%ﬁ?e%ggtﬂr:i S
functi onl5Fi guires Ien dved sedn drom Figeeseny- with, on each aide, 10 two
I ndependent spring arns 176, 178. These arns are each in a V-shape wth one

of the ends 180 of each arm noul ded integrally with the walls of the
housi ng and ke Rorition aBothe; aFifs sirerpks r 18 SbRYN PLR | Flgazdy in

agai nst L he %ﬁg@iftén;]s.l anyRet wope. lEavrespring &bﬁghﬁgsh&?gb&nﬁuthév\@brlﬁr |
across the to t he, springs_as_ can seen_i.n .Fi qur,e . Fkgures .16a an
16b show a h&8&si ijf‘?'l,"%g%'éw s?ﬁ%,gg?ﬁb & 8e6‘5ng"e%ndslpr%i%}él rRESQ’JFg'Pn

278. Theze aibys ar smal20 landinchaurfmeechd 2@@evbigutei Aegr almitdialdy he
val |'s of the dhausiife adl @eheild CUREDAGN LHPPAT6E S 47 eAS! LiifsNaisgl] SO

that their free ends are on_the oppOsite side o _he m ddl e of _thé

f
housi ng t han theeiwirexddeg parapdel; &P ofhendenakh n‘a}'l the (lageral c egge

the top of tlga of the slot and thus follows a path at an angle to the

coil axis. Once behind the flange 54, the wire is

25 tensioned against the lateral edge 63 of the undercut
region and is taken to the pin 14 where it is terminated.

D

The edge 61 of the slot is chamfered to assist the wire in
moving under the shelf 60 when the nozzle from which the

30 wire is fed plunges, moves axially outwards and then moves
sideways behind the bobbin.

Once this gstage has been completed, the transformer
appears as shown in Figure 7. To complete the
35 tranaformer, layers of insulating tape will be wound
around the shoulders 44, 46 and around the primary winding
34 and then a secondary winding will be applied over the



25 springs as can be seen in Figure 16b. Figure 17a and 17b show a ugaijw 2002 '
with, on each side, a single, double-ended arm 376 integrally noul de

its centre 380 to a side wall of the housing. Spring arns 382 30 and 384
extend in opposite directions fromthe cegtre 380 and the ends of these
arns are provided with depending flangeS 386 which, in use, will press

agai nst the Jlamngtipns stac The t of the _housing i t - away, acr.qss
the top of t'ﬁ%psﬁ%[ ng €ast&) %F%%e%%%e'ﬁ Sﬁpgn@néb_rigﬂ%_ PN F)ovtg?ﬁ)Z -
14 _lFi gures ffanges gggsa}[m\éu_'he hmfersjg:ai@iiidl}j _ fofﬁ etcied ss'bei:bn@m' NGyidid¥ng /6
simlar tot I s 0 igutes ..ahe differe etween these two. is
That in Fi o ShEGU PRBVERROHSLn RPastias ananinall L o Ot B8 RBGHINAR. 5
Iam'hnat i on sikanyhfuugllaerorleteﬁr}enlchavﬂé%&l‘.ar nbeingﬂtutmmf t?éehdwmh idyxy
rather tphan at_points cl.ose t.qQ the teral ,walls. The L0 t he.housing is
cut - awayacroR ﬁﬁewpblﬂdofntﬂg: PPFnge %o%nﬂoﬁngggn% 'guwgﬁigg. Sftq}g

Fi gures 19a sandefificidry dedbgsi ng where there is a single spring arm 576
on each side, the arns each being formed by a continuous web whi ch extends

fromone housing wall, at 580, to the opposite wall at 582. In the mddle
of the arm 56 desigming aat tnanafésmerhi andniin achieving pthegnetesmary on

the | am nati Jhi i | sad at ..

spring arns %%hﬁeée%%gﬂe% gg.ig‘t&?&a?%é¢o\ré?§%ﬁ%% h’&&?ﬁ'ﬁl Val | s
causi ngl@ons-hmwesigrien thas tebear Tir wmindothenfohdoving inaxanatersy:
across the top of the springs as can be seen in Figure 20 19b. The housi ng
walls are of electrically insulating material, preferably at |east 0.4mm
thick, so that the hod& i) G¥RPRI] solid insulation and sufficiently |ong
creepage 25 and cl ear gnce- Eldwr-dde®ugh t he open portions to insulate the
transfornmer from ot her_adj acent conﬁ)nent fnd {_I‘Oﬂ‘l any close surfaces of a
housi ng in which the & rtHB%INGS ﬁ?i‘ﬂg RRULREHORor mer is housed. 30 As
mentiones earlier, theef meltiplesthiixsufilmg fromthe transforner design
descri bed here allow a small er nunber of |am nations 32 to be used to
achieve the desired transformer performance. It will be seen fromFigure 2
t hat the certhese cdistancescapebishowns orsFigudeso & cardyv® 3 saspannerc

nunber of | QHNA | OBshofiBKEABedP hé ACkhel ThdcddsaPyheidilitandes | aseer

nunber of |am_nations Is =8 Novy 2%(:2 - 1f sed,”.there needs to be
sone way in afhieved sitdy the aiqpf the lebbin, %FﬁEFth'achi eve optinmum
perfornmpgce. This can be achieved by the noul ded springs 76 in the 5
housi ng 70. \hep.the.co eted,transformer. i.s fi Lnto &) I ng, the
external |ifts El?eofsqqlrg%efm gﬁt i athst:gf vﬁ*qﬁi i gitak%gl %g% t{#‘ee%%f#i%% :'f-é)
Wien the tr igurerer8i andushkd themeprimary hwindigichgextendsatne hfursbex7 4
snap into t%&a&g@s 7&&?;&3@ W ¢YRad khed rﬂfé?feéﬁ&dofas%ﬂg shewider the
| eft-hand part of Fiqure 13. This wll provide a force qn the | am nations
pressi ng t hédf | aget | Yhugaithe 8ReTLESthePathPeteeeR, khe o RfimaGy and
posi ti ogs of devbridury0s wiindins ,deswdtbbuto pPteuvedllifics f whrugihet kaiy t he
Lranstorner Nsuration, Swiff Pe'ehe"diS8nce > c2)ci?°1n§32ated" By  he

arrow 70. For this dimension, this is simultaneously the

creepage and the clearance path. The entry and exit wires

of the secondary winding will be no closer to the primary

30 winding than the turns of the secondary winding, and
therefore no special considerations have to be given to

those entry and exit wires.

As can be seen in Figure 9, where the insulating tape 40
35 is indicated, this provides a multiple thin film

insulation (there are several overlapping layers of tape

making up the insulation 40) indicated by a dimension M.



The springs will also ensure that pressure is kept on the |ug/foot J.Ce 'ﬂt(ﬁ/ 2002
72,74 thus producing a rattle-free assenbly. 20 The conbi nati on of the
transformer and the housi ng 70 thus provi des many advant ages, beyond those
al ready nentioned. For exanple, the presence of the housing adds robustness
to the conponents both before and after tﬁ@y are nounted 25 on a PCB. Once
on the PCB, contact between the feet 82 a the board reduces stress on the
transfornmer pins when a force is applied; the flat surfaces all ow vacuum
handl i ng of the conponents and in general allows themto be manipul at ed
with the samHeweverrewherecdther mmm}apwﬂhﬂmg cenpmyenaad Aehbtsi wiras
descri bed above can al so,_be used f housi e C one her
than the trarR3%F idRdeTeL0F BEEFC “T%éé]ﬁﬁrs ﬁé 32%% +Bf Eeslﬁ‘l bdd
hers 35 can fwmm econatderatiphni dms oto MEygitenottalile pliacing of
advant age cussed, above w Il then apply. C=8 NO Y 2002 - 16 Cains
1. A bobbPFn f e%%ﬁ'ﬁ‘tﬁﬁqhg concentric transformer w ndings, the bobbin
having an area for receiving a 5 primary w ndi ng, shoul ders at each end of
the primary a | ap he e, n
area for 1 ecoiSTMIRAAE? SaadEatPaetoisThBAECUERSE"" dlie TPRAIE! Wi o
flanges at eativesrge dirometBeccaidr ptuvangorgear &f, Wbmereeqtenqﬁian heross
shoul ders boypding, i he 13 thga@éﬂi‘lej'Sﬂ 2l Sgl hefad SEddef Ye tL ﬁ pré:?@é

n % ot der“¥7om

wi ndi ng entry an exit wres ot exten g across the s
the prindPy v#erfiien.arthere widladhecandegrgeoof Haebdhban outhe angk thus

conmuni cat i ng; i &Buﬁgu?sfeaisﬁeﬁntortd)ftam shoid " waﬁ&@vvtfw ERECTFu1]

surface of the 15 s one | ateral K edge of Fsl ot and
_corr espondi rRgighter af ddhe &P"leéle&'ﬁde}’é‘iﬁ laegPBﬁ’LB P8 gY’h&rPr thorﬂerPS
alnot he(r]I in tCI hfeld:ivil emme/'n oahenfs?odbagmcené el rt?]f!ﬁdrgaﬂ at Acheblidymer
clained in erein the.bo in.the r ndi ng.area.has
a generally r%ct%ﬁfb&%r %f%’%s g%%f'l gheaﬁgeiﬁeeghd o1 r%‘é“%\%‘ g@j a’?'b
the pri rm5y wmdthg sledirnigesabnthec rerdireof of h&Hebbilatr efaaegu'laaratrcms
section. A&q?p#&mcéglﬁ@ sl fdgn 2, wherein the opposite end of
I | es m

t he sl ot tween the position V\hlch wll be taken up by entry
and exit termnals for the primary winding. 30 4. A bobbin as clainmed in

any precedi ngycl aine WoeaR i{:;e t eadl atgF alcrlgeshbul @erundmg CUhoweserﬂ It 108
substantlally%doar | el to the bobbion aé|§ aEd Lhe | gt er al gge of e sl ot
lies at subst qTAtAOns, ITR FRbRFed&Pselss 5"‘: HiPHe °El'a ah
any precedi nglulsipointhetiséret heedadtof beha slictamgechit (tepreeentiethly
W nding area the thickness of the flange) between the secondary winding
24 and the primary winding entry and exit wires 16,18

where they extend to the terminals 12, 14. The distance D,

is typically 0.4mm.

25
There also needs to be a distance through insulation D,
represented by the thickness of the shelf 60, and a
shortest creepage path Cr, between the primary winding
entry and exit wires and any possible “dropped” turns of

30 the secondary winding which may drop over the edge of the
intermediate tape wrapping 40, against the flange 54.

By designing the shoulder 46 with an angled slot 48, and
with an undercut region 50, the primary winding can easily
35 be applied using a conventional winding machine. When the
intermediate tape wrapping has been applied and the
secondary winding has been wound, all the required safety



- 8 Nov 2002 - 17 is fornmed with a surface to engage and retai ”"tB“N(W '2902
as the wire passes over it, to hold the wire against axial tension. 5
bobbin as clained in any precedl ng claim wherein the undercut extends
laterally on both sides of the slot and peth |ateral edges of the undercut
region lie substantially parallel to the bobbin axis. 10 7. A bobbin as

claimed in 3auoltdeli Medglidahendier 9ii11t hBeedget Pf ARE she! aadikS dndlt
wire aide of the slot is chanfered. 8. bobpi n c| ai med |n any precedi ng

claim wher &%Pﬁlmtq’ﬁgy’-\“gﬂnﬂﬁt 889 nk® yP&n& n&gr LR ngtaycture

termnal s an® laRddleld tHE Hddedshsy diadt M\ di Ng spaces, with prinmary
winding termnals being at one end of the bobbin and secondary wi nding

termnals at the other end. 20 9. A bobbin as clained in any preceding
claim véer getaure pﬁherapﬂwa&qf nganr 8@ ivound ated complerel9ntfFEllythe

relative to the se ndjng area. 10 copcentrical |l y woun
{ranst or ot SPACR AN AR 08 B0 BrerRbalid b, HRcRaRAT CABAAs: 2 A
bobbi n for sesmdtt,i ngtnencemtaﬂllceétf anpéosmlevm wgmxubsimﬂﬁd:ﬂ agpf

herei n described with reference, to _the agco % Erawltn 30_12. ﬁﬁ
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e housing can be mou 1 impress:.on simple
open-shut tool without slides.

35 In Figure 10, we are looking in from underneath. Inside
the housing can be seen snap-fit lugs 72 (there will be
four of these) into which appropriately positioned feet 74
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with laminations be ore being snapped into the lugs 72.

5 Also inside the housing are four moulded springs 76 (two
are visible in Figure 10). These springs are moulded from
the same material as walls of the housing, and act to
provide the necessary interlamination pressure, as will be
described below.

10
The housing has open corners 78 (see particularly Figures
11 and 14) which allow any liquid penetrating inside the
housing to drain away and air to circulate. As the
transformer to be housed inside the housing is not

15 encapsulated, it is important that any rinsing fluid be
allowed to escape if rinsing of the circuit board has to
take place after the components have been mounted. The
bottom edges of the housing also have cut-away portions 80
between the corners 82 to allow drainage.

20
Finally, the top of the housing has a flat area 84 which
can receive component identification information and
manufacturer's trade marks.

25 Figure 14 shows the housing walls cut away in the area of
the lugs 72. It is preferred to have these lugs located
behind a continuous area of wall, as shown in Figures 10
and 11, to ensure that the correct creepage/clearance
dimensions are maintained by the walls of the housing.

30
In Figures 15 to 19, the basic form of the housing is
similar to that shown in Figures 10, 11, 13 and 14. The
same reference numerals are used for the same features.
These figures show various different ways in which the

35 function of the springs 76 can be provided.
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different arrangements which can be used to achieve this
function.

Figures 15a and 15b show a housing with, on each side,

10 two independent spring arms 176, 178. These arms are each
in a V-shape with one of the ends 180 of each arm moulded
integrally with the walls of the housing and the other end
182 being free. The free end 182 will press against the
stack of laminations. The top of the housing is cut-away

15 across the top of the springs as can be seen in Figure
15b.

Figures l16a and 16b show a housing with, on each side,

two independent spring arms 276, 278. These arms cross
20 over, have one end 280 moulded integrally with the walls

of the housing and extend towards the opposite side of the

housing so that their free ends 282 are on the opposite

side of the middle of the housing than their fixed ends.

The top of the housing is cut-away across the top of the
25 springs as can be seen in Figure 1l6b.

Figure 17a and 17b show a housing with, on each side, a
single, double-ended arm 376 integrally moulded at its
centre 380 to a side wall of the housing. Spring arms 382
30 and 384 extend in opposite directions from the centre 380
and the ends of these arms are provided with depending
flanges 386 which, in use, will press against the
laminations stack. The top of the housing is cut-away
across the top of the springs as can be seen in Figure
35 17b.



10' 0! 10% 0&' ()- O 0$10% o0& ()-! " 0$10%0& ()-,/!10% o0& ()-y, 310% O&B)NM)ZGGZ
X+"+|, }A<VK@ 1! 6! ySFMB10999¢&’ () -

109&' ()- ! #109%&' ()-!#109%& () - S3109%& () - &L0%& ()-|, - Z- -/ / OWBVK@

1! xSEMBLOYHHS () -1 x™ @$ $10%NV& () -! s0@S$ $10WNVE& ()-! @S $10%WNVE& () -! ~S9%1
0% ()-f! SFMB10%CC&' ()- 000000123uS1

1! 9$10%8S& () - & " 9$10%8S& ()- & 9$10% ] & (3% &.109%& ()-L' F10%& ()- 10HH

10HH 10HH3345' 6662 X6uSL

111's” L- Mb10%Régures! ﬂaa\mnd/o@@t(wboy‘ @ $hovebag ()with oo ol (Bide,

100 10bb LoERET R 410 REORE | etritobing) fpob A Eigdeyis.
“10% t & () - | DThegdiffemence dzetwyeens e two is that in Figures 18,
& ()-! L#10%ipge ()ayGad-# & g8 [ Bhy xe espure on the
ﬂ)t!%; gz$(l ?-/TST fLo mmﬁﬁ;ik%ﬁiﬂgﬁ%ﬁgéf%%; 4%5 %(:3 )%th centre of

the housing, rather than at points close to the lateral

walls. The top of the housing is cut-away across the top
of the springs as can be seen in Figure 18b.

10 Figures 19a and 19b show a housing where there is a single
spring arm 576 on each side, the arms each being formed by
a continuous web which extends from one housing wall, at
580, to the opposite wall at 582. In the middle of the
arm 576 is a contact area 584 which will exert a spring

15 force on the lamination stack. This embodiment has the
disadvantage that, as the spring arms 576 flex, they will
exert an outward force on the housing walls causing some
bowing of these walls. The top of the housing is cut-away
across the top of the springs as can be seen in Figure

20 1%b.

The housing walls are of electrically insulating material,
preferably at least 0.4mm thick, so that the housing
provides solid insulation and sufficiently long creepage

25 and clearance paths through the open portions to insulate
the transformer £from other adjacent components and from
any close surfaces of a housing in which the circuit
incorporating the transformer is housed.

30 As mentioned earlier, the efficiencies resulting from the
transformer design described here allow a smaller number
of laminations 32 to be used to achieve the desired
transformer performance. It will be seen from Figure 2
that the central core of the bobbin is designed to receive

35 a specific number of laminations, making up a stack of a
certain height. If a lesser number of 1laminations is
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10%& ()8 o ﬁ$ih9%ﬁg( 710RSSHhen The cdhpleted transformer is fitted into
the housing, the external limbs 77 of the laminations 32
will lie against the springs 76. When the transformer is
pushed home into the housing, so that the feet 74 snap
into the lugs 72, the springs 76 will be depressed, as

10 shown in the left-hand part of Figure 13. This will

provide a force on the laminations pressing them lightly
against one another, and the form, length and position of
the springs will be designed to provide this force,
whether the transformer has a full stack of laminations,

15 or has less than a full stack.

The springs will also ensure that pressure is kept on the
lug/foot djoints 72,74 thus producing a rattle-free
assembly.

20
The combination of the transformer and the housing 70 thus
provides many advantages, beyond those already mentioned.
For example, the presence of the housing adds robustness
to the components both before and after they are mounted

25 on a PCB. Once on the PCB, contact between the feet 82
and the board reduces stress on the transformer pins when
a force 1is applied; the flat surfaces allow vacuum
handling of the components and in general allows them to
be manipulated with the same equipment used for

30 encapsulated components.

A housing as described above can also be used for housing
electronic components other than the transformers
described above. The housing construction described here

35 can have more general application. Many if not all of the
advantages discussed above will then apply.
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1. A bobbin for supporting concentric transformer
windings, the bobbin having an area for receiving a

5 primary winding, shoulders at each end of the primary
winding area to define the space for the primary winding,
an area for receiving a secondary winding surrounding the
primary winding, and flanges at each end of the secondary
winding area, wherein one of the shoulders bounding the

10 primary winding area has a slot for the primary winding
entry and exit wires, the slot extending across the
shoulder from the primary winding area to the adjacent end
of the bobbin, the slot communicating with an undercut
region of the shoulder, below an upper surface of the

15 shoulder, one lateral edge of the s8lot and the
'corresponding lateral edge of the wundercut region
diverging from one another in the direction of said
adjacent bobbin end.

20 2. A bobbin as claimed in Claim 1, wherein the bobbin
core in the primary winding area has a generally
rectangular cross-section and the end of the slot adjacent
to the primary winding area lies on a corner of the bobbin
rectangular cross section.

25
3. A bobbin as claimed in Claim 2, wherein the opposite
end of the slot lies midway between the position which
will be taken up by entry and exit terminals for the
primary winding.

30
4, A bobbin as claimed in any preceding claim, wherein
the lateral edge of the undercut region lies substantially
parallel to the bobbin axis, and the lateral edge of the

slot lies at substantially 45° to the bobbin axis.

35
5. A bobbin as claimed in any preceding claim, wherein

the end of the slot adjacent to the primary winding area
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10 7. A bobbin as claimed in any preceding claim, wherein
the edge of the slot on the exit wire side of the slot is
chamfered.

8. A bobbin as claimed in any preceding claim, wherein

15 mountings for both primary and secondary winding terminals
are located radially outside the winding spaces, with
primary winding terminals being at one end of the bobbin
and secondary winding terminals at the other end.

20 9. A bobbin as claimed in any preceding claim, wherein
the primary winding area is located axially centrally
relative to the secondary winding area.

10. A concentrically wound transformer formed on a bobbin
25 as claimed in any preceding claim.

11. A Dbobbin for supporting concentric transformer
windings substantially as herein described with reference
to the accompanying drawings.

30
12. A concentrically wound transformer substantially as
herein described with reference to the accompanying
drawings.



