PATENT SPECI FI CAT
| ON
053y il 6d 20 ] (11) 2142639 r-j-21 [ [
unel93 / -~(31) Co~nventi O)1i ApAglpi IC?;![ iO(r)]nNﬁll 29289/ o
. 0. 265 250 .

32 i
(32) Filed 22 June 192 [ 33 Lpited—Sare—r— ATES i
" Index at acce publisfied 25 Feb. ]_9;LC merica (US). Q .(44)
pt ani e 6 (51 | - _
~ TRANSDUCER DEVI CE vvéHl CEnERAL B 7Q@" 703 (72) | netrRLI - AIVES PARKER (54)
are-. 50 (71) ~~~ONEA ELEC_TR| c def| ni n PARKER (54)
\gap bet we g a cpbtwen the core ends,
S.nda

ovbl COWPAY, a'cr o
a
u dertheCOLawst [ | ! ggt nzdad3|f|ent pad brl'dgnsadapadarmb| exi sti Ng
| -

“Unie Sae . rant
oSiti |1 d _
an
| n«? 5 . R Road Mady %EC wﬁ&ﬁgﬂﬁuﬁ I?tah said. e?e%tYo
el i ppliSktivnet 2BY73 A rEl":zo psponsg to -the el Id
C“@C ol). egznvbﬁuon.mu@ﬁ eey Caepr essed oA S \ field
0p0vah3 ?lr' ?I whi - up /3
b em 0

repo® @3) Unbgdeﬁtatmf(ﬁhp: er o 5 .

rragndl; 1Qed): CmelP@lﬁaPWca“%%“ 1sh(§dtZQFéHa 1976pef md~ tg rbe| B ' nft .

cobl (510 INB Il 9 1(1{& inand b - thewei ght ; -g'th-en
S ¢y & # gh, and

~such \p'ér(sz) Agleyaba ‘?1'11 SM5 6C27Q2 703

evice.. (. Invenmf
r _
ayi nto i nea rrechn Irml raiit ny\anh:](cjgrerChat te- |_nvnt|onmay D early. en

onveti ~n~-
Satiolnapy et‘ﬁgn - dr ai.ngode: whi ¢, l|J~, - vi-ce.. ersa have
ent shown t (64 BRARSD @#?I 9 th |d| gra’ relativel | ar ge

- copedoi neat wt-hanvb
eAf ar ae.
chi sconet di71y0s Y& - Gy X EL! TRICO N @efiriigch %:t are, 50 .0 -
‘when = COMP2 NY"‘f ticn - Of] _R@pbﬁenmpmpaqlga a Mbwablel avCi i c :
COnVespnnth é% f aiechatantlNe . @° m iﬂ@dﬂ nned ohat
‘Whensc %tésadf Adwesios, ©f 1 Rive e ntErag ald nelacardmagng ' - field an a
hy aﬁbadﬁ I Sehengctady Q@Yc‘l)}} ﬁl&e-limdn@mtm-gﬁc o N
ofranbo boa~chs

rcli ept’ OUnitegSaatesof A Vv &eE d
o m‘% S etamomboa - ABe “%?Emm‘ ety
toens g0 RE k@bmnge twen th-

movin col gbeh geﬁ
n’&gnt Srcu 5 mdtlatm,ﬂﬂwﬁa gegnane
R0O; Ieoaberm giteic Gigkiefor &
neti zajo ol d’fi Pt d ﬂ- mQ% “t
1 Q’aﬂﬁ EﬂbSed;Feﬂm H‘ re | 0% n namgx;etsrare[qhq gre?errgd {3?;;:’:3 per-

ot - manenttollod —
req| renment mﬁn i covni nl taSUe
Wices.” al - acne orde Bihe imivergiod e !

al SOhrequ|‘$‘§§nmg€; sack zs lou et gzll’ ﬁ)cgn ﬁt&m%ﬁm fgio mer‘g:

Uhaed: c@r ah :
3 hicrophotse Heﬁdl%% \E& tonly W éﬁei‘e ef

g-_a
558
%2 g o)
%
s=

li sat.epfr qumw@

anf Cuepl t h}g@ﬁ}i{s stiohatlyu élaﬁl ﬁa ch

mrns eck ehr {1 gﬁg e s;;;monan qgmmg&egné d ﬁiiﬁaﬁttmagge _ .-

C hﬁ

118805920 @ .gém dsato l:Hieih’fvebrldngmt abpetween f‘h@&soﬂpr O| e ag

preato. . gginé '£ éwwh¢o a ﬁgapg st| fhiag neti ?Tpm@ablde ‘ica

f acoof apX| tdmeé,‘,'wﬁﬁm:m Jaihiciz 5% kiR yp m;&qd aOUt Ule forc Te

6mgnt nt er i 4 gwhmlme or dxa" : isSaélGihentmte@e m§ lq ene Ymto _

vel emena@s ;gove "ﬁé’?%s spond rkﬁ&edapiec i k Gthe

saar um I Oyemﬁ t &ﬁihl: selﬁ?n%ntﬂ?l%u “(3'? ei?g Serrdn wiai tw:thresi??ﬁm r7z§eer h
\%sed in_ television and ‘external magnetic field as possrble Such a. '

speaker of . the type
rad:o broadcast reception g great care’ jn  force - is the product of the intrinsic

30 manufactire is necessary in order to insure . magnetlzatlon of the permanent spagnet and
proper { tolerances | between the moving coil  the strength of the. external field, In the case
. ' re. In'addi-. _of cobalt-rare earth magnets 8. very short
- . tion, - the mass of the moving coil is very. heavily self dema netized volume still bas
critical because of acoustic tonal balance- nearly the full | ntrinsic. level of mag- .
. netization. Conse? uently, a low mass per- g5

- .35 problems
"~ Thus, the. conventlo nal* transducer not manent magnet ele ment of. the cobalt-rare .
irements which earth type can exert a very rge force in an:

‘only has engmeenng re?:(:
‘must be satisfied but requires con- “external field: R
siderable manual adjustment - .and care The cobali-rare earth magnets which are

" the. preferred permanent maghets for use in 90

- 40 - during the: course of manufacture. Itis a
f the type. desctibed in

" labor-intensive: component {0, manufacture. - "this invention are- O
ur UK. patent specifications Nos.

The present. invention provxdes a trans- ~Becker 0
ducer device for. converting an electrical 1188059, 1319142, 1347763 and 1343536.
The reaction force achievable in a cobalt-

-signal into an acoustical sound output, com--

. 45 oprising.a U-shaped core of ‘magnetically rare earth magnet per unit of mass is greater .

' rmeable material, 8 stationary electrical by a- factor of approxim: mately 10 than older

coil around said core for the creation of an petmanenl magnet materials such as it "
-earths (elements 59— .

electromagnetic field, a pole. o. Of the rare
d with cobalt has been |

_ l;:lece mounted  Alnic
' on each end. of said core, ihe pole pleces 72) samarlum alloye



shown, to provide the greatestUPtcteoercive fre field

of t 2pr aet nge ladti~ utof thre erPresent tine. However, m nt

afilno hee etromagnetic e | assnbl tpr- ofrr aths

commonly avfal neh i deld by the—eeretdl

and scoily. Thus, 4 desigation"Mschnetal"” can bealwd -

| re3oeace ewe h emmn CO t coalt to

produce satlsfactory perol ag et randcoes 13 ar:osil thaniS, 4

maet magnets fog- use.i'-n the practice of thasnet with*movngd ol dnmipae t h i

sl nvnt i=mT “‘t"'_‘r: Zernoses .n42%391t his in‘vnThstoe

ncai p O grovide the greatest trotrt—ysteifum and cerium

ar - nl ddw :Eﬁ?eti’frﬁ,’fs"“‘ time. However, o] sf;"" Pﬁg@wmandafmignw A
co; nl el e.el d th

spettotier 5Q -ddsignaridh eﬁ;ﬁﬁiﬁ yﬁ%'! Vlded 1 by i e S enomagnetic: assembly. prw

andcosi eral y eu!f’élt Isebatt ki @ ’ a"° dopze 13 and coil 14, Thus, .45

factrnfsduchr 1 f&'g@t ﬂ;‘ﬂts{i‘d‘dlshﬁneme netsldlahd core(i?afgﬁ L ’-!nﬂ!t- L

onfigra~o - ' tion ytiy § Tpgse émfaﬂhgc mie'ﬁ.d "Q::S'H‘HW teoil d ;f lsn._j-.,d

whi ch 61 éhiyrare B gre ingludedcvith | e teg el o desilip ramg.nty n

e u en tl %o ,nth "!Wlng.amembraﬁe&- hn, e connremdexh fﬁ] e 50- '

by with a codt tan I el of dindulamebnfiguyation {j‘i 1S0f sum:d/:aaas In audlﬁffn°{h‘2“““; o

nt fctr colfne&l-,' 4 e“,’,ﬁe"';:lt’ei ipphysically ¢, Welé“ %’ atlonary, 's "ﬂ l°nger hmlﬁeﬁc (;ls

5 15 the g;g?%netmtedmgngeqt ﬁ'@ﬁﬂ",%ﬁjt% with a high- o nga fﬁ"dﬁ;

r.. ..undil M art com. lwe tthee A STPhe 55

ortcopl i gnt anSp@ﬁﬁj%%‘gg zza&%ﬁ@hmggx 10".‘1’{‘1:e ~F E‘“’ﬁostr ydsol nt r°0up ng. tran

WH TyE -|—h~ actdw1th an ‘external snt::medtp%lti ract: WHATwWE éﬂ“f“ ternal magnetc

fiel Qgg&;?@g‘gan telewmﬁhgﬁﬁr %&em‘ﬁl‘y’ clecotraduck Oddvice g ve r int ed

an pr. dueda magnetically ped| CHRIMA3  of rsignahine08g adoy JsBloyting ang| cncl

signal-  nto ytaumwe%ﬁﬁdelﬁtenﬂ wigtorad ,‘:l';t ?’;ca nigjng  a Hoshaymtil &g?:“ﬂ 68

U- saped cr é"‘(';atmnlgf an eléctromagném ﬁﬁmﬁ,he _Stah(ﬁﬁrype[z P@W'%dnateualor hedo
gnet i ehl ys- gﬁéﬁ%ﬁ?ﬁ Permadient aagnet VY] 1: for the creation of an elek: dﬁsald core

the 1 “N"-and. a pole etic field, |
hn~ei cgh- rrpehﬁmtu,gabarﬁ B "N ‘and. ‘St¥Bihe | Ag, g I°Ce mietinted on each end%%l '
4 r ud| o P Slllent m 15 ignet d toa. re-stﬂ:@&?rig g:zlespleces deflm# ﬂﬂpdaletweeﬁil’ n

said  coer ebp‘g‘fe W?fmmg@éaprbegt:zeebxf &5?@%‘@ etgap, and fa v:ff);he ad bridging said -~ e

| foith cradio In ¢ pé% °“;‘t of theadnds. m‘@”ﬂ“&dmeﬁm dt%: a;in 'ﬁfﬁ%n e nt
mpag nt . |qxaroplm618uds éikg posgycer as, for * Qo thiS iﬁi‘ﬁ d ea¥ve in fespdnse :
ad 6 ted%ttﬁ?fi ket ¢<ﬁl’$43to w3 ;“a“&”é‘ c@t;tlorhqpéle @:il% b‘ﬁ%umn\mﬂns P em
agnt i . s w;ﬂ g F‘ﬁst’em field whidh in trahsdu?er devw% ash@rmmed

n s 35e acﬁonl Wlthnthe magnet 1. 'ﬂlls inter-g C§bal = ‘Fﬁ n thé permandht ma; gridt iﬁ:d
)Sthe neds. verts thsadcir ,mg::ffééﬂggmts con- ons| c;p%{ ealﬂti@.‘)net | ¢ro anti |7|5I dad
oei nrsone mechanical movement in the. e b Gil8 Clalm 2, wherein- °/""ﬂ in

el ectro.. ~ mitted to the di movement .is then traps-

P bt ..'4.: transd
oeai g tet«hdsmmaco aphragm 10 which emits - heroinper o IUCEA Vlcehsubstanuan
el ctical fldntroines hithe Sy i clectrical signal  an -;:':ii‘_’t;i- S i reference » 80
oudspa. eal. eet"l §g‘&’a°"°ns take place’ betweenthe - JSABLE “é%f“f"f‘sétaeesn cal
coil. is fed .to, the coils 14" ~~prduAIA§%f°rdleakppﬁrfains - 2
rndcrdvc acemtmalm dn.res ondin rra rnetic -
6 fil hchitrchyiihe by@e\%é%?s““°r%§'§&’”°eb§£‘n°°°“ o 0.
anti wit h "t~ h e pema Hm@quiesmaymegﬂi tL°"d°¥vW02A1AmT%1n| sint e
r- coa’l -ar e’ eathl .--.mag net.o - ~ 7Tvertsthe ee
ctri al. si.n-al" t._.-'aP.- S utspngCI i~ > wh e pre
singt epr: a en a n t L a: U rrechanl ca- .nmovenen cin. the permanent "
coblr-amalummeagn et. > I o |te|
4 soun cor sodn etfonlthetel ctr o _j T
Y lcria sign.- - ~ rou dr. a| ‘Hgi neaton's 't'akhl c 'btent'he’-" '
Aen orte ' ppi ans-P-nte~j . for per -maj esty. Sttonrrnt .- Y e
the Coutibn Profs<L . - j~ealni. gcnSa 1 cubated by -the Pattent - Ofic,
ZS~h~~nB~ugLnoV\2 Afo whi ch : COpI es rrays benng aobta - . _ L e
bt nee. 2 . 1,426, 391

2 shown. .to- provr de the great est coercrve force f|eI d of the permanent
magnet 11 and- tIt : : _ _



up to the present tinme. However, mixtures field. of the electromagnetic
assenbly prolix of rare earths commonly avail abl e under the vi ded by the
core 13 and coil 14. Thus, .45 designation "m schnetal" can be all owed

| arger tolerances betweeiffthi; permanent ot 5 wth cobalt to produce
satisfactory per-' magnet 11 and core 13 are possible'than Is .,. manent
magnets for use in the practlce of the case with nmoving coil dynami ¢
speakers. ,; this invention. "For purpeesoiof this inven- These tol erances

| nprove 't e an 2P Gla 4 e
transducepedg,gltg héﬁ;&: geﬁireatispgc)&'ﬁl fgl@e Hzl %g %%e@ﬁlgné G Q?lg}l\ag&pr F3

and consi der ahlrgte éz&did&ﬂmhhﬂy mﬂiblofindmthu {ided by rthe heredtBamdn ll 4. B, a45e
or di aphr agmdeﬂﬁll@@mﬂr ‘misghmefplC [eap ﬁnmelw:gl nlaaﬁﬁltg"g& joigipad 3?r5el ’m‘!ml!‘c’h *i's
usual I'y of cilft ﬂiﬁ QQPL fors Ao be[ e oil Bnamitd ﬁﬁgeu |
limfted as E\H fRed, Thesp Boléraficeh xypro(td)tlw&b

Consequent | y, tigntytigiam 4l q@n@mlaglechcwmemhedtltedramQywm £ Wi

wth a higy-| h?éggﬁe fleranthg andtheﬂreblx fﬂi}u@ﬁ?ﬁ&ﬁ%a& i n%ﬂh’ng;le 12

Movenent aﬁ:’ﬁcﬂ&%‘g s P GEaited)

magnet 11 W -dndhich nmymsh co @haped lsﬂtp&c etmmigmrﬂdnsetqoettﬂyen daua dqdl

The permanentc piemm. i ngh‘}'lm P S E A tPge‘?y a§,5t .
with an nd a,% ;;;‘f‘;};m Aﬁxﬁf\tgcfu%enreede?ﬁ ce f'%r converting
an produce Hﬂgm&tpm @ aarhe eI ect ri cal nal into an ,

acqustical - opmrdane@t)mmet Hdn toonte .1_‘0&‘ qﬁ; ut,

cofjprising a W&ucéfﬁebd“ Eggw I y e o ieat

magnet i caldgy B } ore a1§ I Qﬁ'@ﬁt\/ ﬁhﬁg calU-ghapdd I:éreabDund
it:for the Stﬂhgﬂaﬁt&ll pErmedbie maitermblhﬂamoundgsamillaorpsrm¢@m| mgtegialare .

el ect rorragnet%t%twfliﬂale ctﬂ?ﬂgml%?m léf’rﬁ&t fACen crea O%F‘%g“%:@ﬂgﬁ“g %l d,
)
F{lteﬁhm" gﬁ i

poliarity of t n€af d%Gbof
sai.d 65 .#5 ma,a a:a.ya ‘65”5 t.heN cada he pcSe pneééaeﬁnhtyaegaptbhwegol e

pi eces defi ni mggnat Yai ab@tmnt ttOEIe'I sﬂzemeliﬂa igntped sad o B
the core endsSﬂ“‘a“f P ‘;8 l)l?‘?‘ﬁ@‘;@ofs algglﬁ?g gg‘& tﬁﬁ'ﬂﬁ&t gmﬁﬁ@ gap
bet ween pol e c e‘andﬁ ovefih Pdspans@ goap

bet ween t hsp en ﬁ Olferattigs itHei oﬁasﬂuoe"r sw.l clo ado tle ¢l¢nttmahbi=ldvunpt$sssé|“d°'€w‘b 13

and nount ed owamnt,e elm!éspeakef- an elegtrical siggaly o t@fip WF‘@?‘&" onse
7030 " Tn opdea ol o UPRL S SpAETE™™
| npressed upoRit Qﬁ ﬁia n%t h nuUTHpmedser com:-eieeatmlmaglnem gnal

st at i onar y3g! estonivithl thepeﬁnamns niagnlettlé q0h'e c03: | Alugansdyger, dgvicR @s £lai 1"1 in 2 .
A transducer H@'ﬁﬁl%ﬁf&“‘é‘% ﬂa"ﬁ“F %&ﬁ I&ﬁ Pﬂ'ﬂa"fﬁ PR act s
Gaim i wher LB IHE #hil %&é@m trén%— fubstRgialy adl. .
This inter- | {o- thar Baphddgion 10TBhivht emits- hereinbefore ?léscﬁﬁed mthlrehrm ot B

per manent magmdttlrr@mndmstogle ekcmca’rwaberan‘élﬁﬁh%’é?% % ng dAKINE: { he
el ect ri cal si SRS A ROPRRSHONiten od 21 M 2. Wiehi¥hitnd BppiRiurancnt
magnet is a mech&hica novene in e permanent cobalt samari um nagnet .
magnet 11. This m)verrent |sﬁuc%g aAMS=" "ﬂﬁ A transa%lécer deéé/)lacg,,
substantial ly a ms sfﬁﬁm Mﬁﬁ’g'ﬁg\, S‘wm’gg‘m& 4 ore
deséribed with reter eng}ee&?o 80 wﬂmmzmp@@mndu ng to the electrical
signal and as shown in the acconpanyi ng drawi ng. introduced to the coil -
14. ' J. A BLEACH,. High interactions take pI ace
bet ween t he : Agent for 'the-Applicants. Printed -for Her Mijesty's -
Stationery Offlice 'by the Couiler Press, Leaaington Spa, 1976. Publi shed
by the Patent O flce, 25 Sout harrpton Bui I di ngs London, WC2A | AY, from

whi ch copies may be obtained. '," "I., ~ Im itl HIHIL1 fl

]i{uigi“]\iﬁllx i

R Ny

. u:gg-— it




