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5 COL ASSEMBLY 10 This .invention relates.to the nmanufacture of the

di aphragm and coil assenbly for -an el ectro-acoustic transducer of the
nbvi ng coil type. According to the invention there is prOVIdﬁgzqégaﬁ‘éﬁé@
me{ hod of assenbling the dlaphragn1un|t of an el ectro- acous S r
of The noving coil type, wherein the unit Lngludes a two part di aphragm one
part which i's an outer annulus while the other part is a central circular
-part, wherein the two parts have at their adjacent edges 20- cylindrical
skirts which are close together when the unit is assenbled and toget her
define a nest for the coil, and wherein the nethod includes the ste f
(a) supporting the outer annular part and its support nenber . t'a
cylindrical collet, whereafter the 25 central circular part is appliled to
the collet 50 that the outer end of the collet supports and grips the
central circular part; (b) noving the collet through the annul ar part
to a coil-w nding position; 30 (c) wi nding the coil on the outer
surface of the skirt on the central circular part and connecting its two
ends to a pair of coil terminals; S (d) . novi ng the outer annular part
towards the central circular part so that the skirt on the outer part 35.
and the skirt on the central circul ar $3*k ASSEMBIY define a nest for the
reception afo the coil, and (e) securing the tmo parts of the di aphragm

t oget her. -2- An enboqh n i pventi o n descrihed with
reference to the accompany ?% i ?éﬂ}?gh ref%teer the manJ%%cture o :he
diaphragm and coil assembly for an electro-acoustic

\/‘ transducer of the moving coil type.

According to the invention there is provided a

15 method of assembling the diaphragm unit of an eletho-
acogstic transducer of the moving coil type, wherein the
‘unit includes a two paft diaphragm one part which is an
outer annulus while the other part is a central circular
part, wherein the two parts have at their adjacent.edges

20 cylindrical skirts which are elose together when the unit

is assembled and together define a nest for the coil, and
wherein the method includes the steps of
(a) supporting the outer annular part and its
support member about a cylindrical collet, whereafter the

25 central circular part is applied to the collet so that

' the outer end of the collet supports and grips the
central circular part; S
(b) moving the collet through the annular part to a
coil-winding positioh;- '

30 (c) - winding the coil on the outer sufface of the
skirt on the central circular part and connectlng its two
ends to a pair of ‘coil terminals;

(d) ' moving the outer annular part towards the
central circular Rart so that the skirt on the outer'part

35 and the skirt on the central circular pert together
define a nest for the reception of the coil, and
(e) securing the two parts of the diaphraém together.



which Figure 1 is a side view and Figure 2 and ‘end-on view of a first stage

inth enbly, whille Figures 3 5 and 4 are sinmlar views of a later
st age{ pfLyhe assenbly. We have described the invention in its application _
toth senbly of a part of the diaphragmand coil unit of- a transducer [ :

such as that described and cIained-Tnszr_Application No. 8203560 (F. el
Taylor ‘et al 10 Ad-dnodiieRb)of UHALL M foN Wil Ylagsy ides and clai s a

novi ng ¢ tran ducer intended for use i hon t. th
transmit %?Cr dYbb rEGRF TR T %r?éhéﬁél ighé:§} S 6gﬁtraﬁ par t
and the whbeh Bigoreel bsnalsbde TiwgeandF guls ham'ed @rd-adyi cal flanges
DetYeeD dbighel per C egéslhoﬁﬁée‘gssem'ﬁf Woh OEs G figrdierpin i s the

assenbly coll to t e’ di aphragm In e first stage of the assenbly,

seeSFi gured 4 are §1m¥h%rdvhﬁﬁ$a©%1§.%?#%ﬁniﬁﬁsetQ§rﬁhﬁﬂ%ﬁ%?%PkYﬂts support -
ring 1dA and thf tﬁéﬂhé\ﬁéﬁd@ségw\%ﬁ%hé hﬂam&mrs £P itd 0 be connected are
nmount ed on sle the end o S rof dt ort the

di aphragﬂ?P]ah‘Ela?éo'boF%dt]P% TN c%ll? % ‘%hee %ﬁfw a9"%e collet 4 is
split ?ndnapeuﬂg onivasfisat orgnsducée smmhnasanatnﬂeébrmﬁndﬂadiwns t he
centra E £ylindrical -
skirt. |g% %FP ?égfbéé?ﬂ% sﬂ%ev%?§§$ rds resses the collet 4
so iBat 7t7ré+bate35ihe Bt GPPﬁh@a%b@me@e$%f%ﬁQ%u#R§iQﬁaﬁ@ﬁrﬁut of, the

spindl e géyan§Otbt Y eelaﬂgdﬁrashl ﬂ&tenmns@@l Wéé him 4 hee Blphorl I et are two
retractable wre en the sleeve 3 is noved forward.

uj
Duri ng th%nﬂﬁ?ﬁa?g b@?a‘ersﬂsm}ﬁ%ew r:'ﬁ?e\,\@lmh%%dl%nl? hRe¥Skirt to form ¢ |
t he speepliresj! ohe béiaghadddmedncemcial part 8awd1dttpascstelset hm)ugh a W ndi ﬁ'g"
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nmot LBns. between which the coil is located.  What we describe.
herein is the assembly of the coil to the diaphragm.
' In the first stage of the assembly, see Figures
1 and 2, the diaphragm 1 (Figure 1) terminals 2 and its
support ring 1A aﬁd the terminals 2 to which the coil ‘is
20 to be connected are mounted on a sleeve 3, the end of
which is profiled to support the dlaphragm, and is bored
to slide on a collet 4. The end of the collet 4 is- spllt
and sprung outwards to grip the aluminium'dome 5, which
forms the central portion of the diaphragm. This dome
25 also has a cylindrical skirt.  The action of sliding the
sleeve 3 forwards compresses the -collet 4 so that it
releases the dome 5.
.The collet is attached or is part of, the
spindle of a coil-winding machine. Mounted w;thln the
30 collet are two retractable wire guides 6 which retract
' when the sleeve 3 is moved forward. ' '
During the normal operation, the wire 7 to be
wound on the sklrt to form the speech coil is attached to
- an anchor pin 8 and passes through a w1nd1ng nozzle 9,
35 the pos1tlon of which 1s determlned by a three-axis
" numerical control system, i. e. it can have imparted- to it
- X, Y and z motlons.



3- Wth the winding spindle in a preset fixed position, as shown in Figure
1, the nozzle 9 is programmed to follow a circular path several tines
around one of the ternminals 2 and is then routed behind one of 5 .

wire guides 6 to a point on the traverse path for w nding the coil gﬁi::}
(F<gure 2), which when wound is on the skirt4 Coil-winding then takespFece
in the conventional way with the collet assenbly rotating and 10  the
nozzl e controlled by a rHikhithe wewking spinddgedenp psegatiséixedering of
the wire to giVgoditibd) -dVowiPiiln Pigudle Qf, Rk Abkz18 6Figure 4) bonds
the wire together. Upon got;g)lﬁ%tg! on of t'heuﬁf ndi 0% the sleeve 3 %)I- us t he
coi |, is broughPFeFrameed to fllow Rechrfulad PAth SSYPFRONCIBAN 2FRURDzzI e
9 (Figure 2) i sompe oot atimecdkdmnicialect2 aine disr ¢henoundtéficbehind one of t he
two wire guides.6. (FH Qure,: t ever:al. t1.mes..r r rmnal 2
(Figure Z)kland ?T_?ena.i[%js‘%/@reaﬁ étqﬁgrée?;{)%&n& Phgggﬁcggggg%%gézﬁgﬁég 2)

com ng to rest Vindirg pahrioribddFiguse 29 .#hdrh vhennuqund el cPr ethen
breaker arm sevgksrg he wire between the anchor pin 8 and each of the
termnals. A tailstock (pot, shown) sypports.the done with its coil while
the. sl eeve 3 (Figure 3) #é?%ﬂWﬁﬁM&ﬂg&gaﬁnzgakeﬁnP'Pthénc ? is seated in
its nest betweeronventinmal aralwithpdie ablile¢ dssphblgnratatihe amde.

Not e t hat th I [.g e : U ' : '
retract, I_ggvi nghéslrgtg{af% é‘ﬁde%lﬁig%z %%c%%gg?éir g%gﬁf%%\%&e& %Eergtet ween
the terninals 2*@rePi$R kayeripg ofp the wire to giye: armphhislayerfrhl.
pressed hone i nhkojétindeihdd kfiy aegFigure UhebsrApothe Ribertbgethde, out er

anaalar part of the di AR 40Mon it A4 R24RAThY, | EnkgReLoLOYRd from
plus the coil, is brought to rest in the predetermined
15 position, and the nozzle 9 (Figure 2) is programmed to
direct the wire around the other one of the two wire
guides 6 (Figure 2), then several times round the other
terminal 2 (Figure 2) and finally several times round the
anchor pin 8 (Figure 2) coming to rest in the parking
20 position to await the next sequence. A breaker arm
severs the wire between the anchor pin 8 and each of the
terminals. _ ' : _
A tailstock (not shown) supports the dome with
ité_coil'while'the sleeve 3 (Figure 3) is slid forward
25 until the coil is seated in its nest between the outer
annular part of the diaphragm and the dome. Note that as
the sleeve 3 (Figure 3) moves forward, the wire guides 6
retract, leaving slack in the wire to accommodate '
relative movement between the terminals 2 and the coil 11.
30 - The terminals are then pressed home into
tunnel-like.recessés'in the.suppo:t'member for the outer
annular part of the diaphragm. The complete éssembly is
then removed from the machine. _ _
After aSsémbly as just described, a spot of
'_35 solvent and or adhesive is dropped on to the edge of the
coil to ensure a positive bond, between the coil and the
diaphragm. -



After assenbly as just described, a spot of 35 sol vent and or adhesive is
dropped on to the edge of the coil to ensure a positive bond between the
coi k nd the di aphragm A special feature of the above is the nethod of 'y
manytapt uri ng the di aphragmand the coil, is that accurate control of the /}
concefitricity of the coil to the datu#nhsurface on the support ring can be: ™
achieved. This 5 t LS n f i cal shell the

i nner face of mhlch ?&8?%& gé%ﬂﬁféur%aggga%%égg c% %ﬁ?ﬁ%%gﬁgaé%?elatlve

posi ti onBappfarenshng bhet Aéaphaagluend . theheeibnsi® ebhalh accurate

a"gnmnhc%EEtéhéoH’é%thﬁ @HéeéaﬁcéﬂtEh@lﬁjﬂ'béﬁ%lﬁé‘tc@lﬁﬁe&’@'Nhe Anot her 10
nerit. of .the abov at ‘a stro eyed betmeen t he

chi :
coi | anddPﬁBmdFHEE?ﬁﬁnPnTﬁbecﬁFPp?BFnﬁ?ng c%nn?%ea% }eY¥RF 1 catPikirt on the
dond is shpporel aihyely thgldndafeceabfsmc@yhﬁn@tﬂ@ahlsﬁalﬂTuhb\M ndi ng of
t he coil Ld koL peLnLe I 1] of the coi
Flnall; 1ﬁﬁe? E%% geé@??%egéu%§§e§%g§%o§8£¥;€? ail ?ﬁﬁ*é$ry autonateh -
assenblydeﬁbnes gbesgelatxvg pogipiams: of element&\ﬁﬁthbd of assenbling the

di aphr aggydpkluebran. @thtéﬁs&EQESEhCacéﬁ?&@éU&Pigﬁﬁeﬁ@ewfpﬁ'iﬁbCO'| type,
wherein the unit |n§?u es.a two gart gghragn1one part 5 which is an

out er anf@gagtdfi PelegaPoiReFhParibfeay sembly. Another -
10 " merit of the above method is that a strong bond is

achieved between the coil and'the_diaphragm. . The coil
former, i.e. the cylindrical skirt on the dome is of a

relatively rigid material such as aluminium. This &?J
winding of the coil on a rigid former ensures excellent
15 stability of the coil. Finally, the method described
above is compatible with fully automated assembly.
20
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central circular part, wherein the two pa thelr dj acent edges
cylindrical skirts which are close toget @g//lwm I S asse d and
toget her define a nest for the coil, and wh wherei B Ld i ncl 1 he 10

steps of (a) supporting the out er annul ar part and*its suppar enber
~abdfit a cylindrical collet, whereafter the.cgntral circular part IS appl | ed
to the collet so_that the outer end of the collet supports and grips the 15
central C|rcuIaEEﬂ§E§ *(b) ~ moving the collet through the annul ar part
to a coil-w ndi ng positiAnmethbdd of asuembmg tm'xe:@inlapm:atglne umiu:ebfsahf ace

To oo o o PQ%tQ‘SD—EE?LsE%éCHrQﬁs&@éVI ng tﬁ@outer annul ar\Q%a W

to a pair of coil termna rt towards
t he central C|r@hﬁﬁ?lpaﬁbesﬁn%ha}n?%&d%&|#ttWQtR§ﬁ¥(ﬂﬂﬁﬂhﬁ&ﬂN:Q@ﬁdPPHé skirt

on the centyral ‘Jvh'i%ﬁ' 35 Bar bu&@ﬁeaﬂﬁ‘\ﬁl&igfwwﬂ@ mtoﬁ‘twr tpf&@:tr gge@t i on of
the coil, and 25 &}m ; %b e two rtsto d#‘ﬁ‘ hr agm :
t oget her. 2. cent EhEGY %rcﬁ’ﬁf o ?F%]t‘hl e, ’(ﬁn(ﬂa‘é Cc8M et
i ncl udes guide mhsheradwbcehtaeégestey&ﬁmﬁtanﬁuskanﬂuawhuuh arewedosehe

| - dt t t
coi | and term nghgetfepnifin bﬂeeg.ft& ofs NS Ul SRENLAdr ARdiAEes

retracted after col | e securing een e
3. A net hogssf £8EsEhsl gothe R pMP%EﬁﬁQnﬁhe(ﬁeﬁh?Qﬂ%ﬂﬁ%q§9§ch§tlc
transducer 1gubsts@episaby as described with reference to the acconpanying

drawi ngs. 4. A di aphr ag{iq;unlt for _an el ectr.o- acousctlc 35 t ransducer

made by t he netﬁsa of c| 3VRR 1ng th% ou er annular part and its

TS support member about a cylindrical collet, whereafter the
~ central circular part is applied to the collet so that

the outer end of the collet supports and grips the

15 central c1rcu1ar part:
(b) moving the collet through the annular part to a
coil-winding position; '
(c) . winding the coil on the outer surface of the

~ skirt on the central circular part and connectlng its two

20. ends to a pair of coil terminals;
(d) moving the outer annular part toﬁardsuthe
central circular part so that the skirt on the outer part
and the skirt on the central circular part together
define a nest for the reception of the coil, and

25 (e) . securing the two'parts of the diaphragm together.
2. A method as claimed in claim 1, wherein the
collet includes guide members which are extended to guide
the wire between the coil and terminals to which the ends
of the wires are secured, and are retracted after the

30 coil winding and the securing have been effected.
3. A method of assembly the diaphragm unit of an
electro-acoustic transducer substantially as described
with reference to the accompanying drawings.
4. A diaphragm unit for an electro-acoustic

35 transducer made by the method of claims 1, 2 or 3.




