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ASSEMBLY" USI NG ULTRASONI CS:10 This invention relates to aég§ZQPg‘qg gﬂq7

apparatus for the assenbly of a nulti-conponent. device. n tthe

fnvention there iis provided a nethod of assenbling a device, which includes
ne’ or nore 15 conponents l-ocated inside=altwo or nore piece structure

I which the internal conponent or conponents is or are assenbl ed mﬁthiZﬁéZ}

shell which forms part of the structure and are accurately |ocated ther

in which a cover nenber which also forms part of the structure is 20

provi ded for ‘the device, which cover nenber has studs which extend i nwardly

when the cover nenber is in use, and in which the assenbly invdl ves the

steps of placing the cover menber over the shell with the internal

conponent ®r conponents in position, the studs then being 25 in

engagenent with the inside of the shell and with at | east one .

internally-1ocated conponent, and subjecting the cover nmenber to ultrasonic

vi brations and pressure, which causes the studs to deformdue to the

pressure and to the effect of the ultrasonic vibrations, which 30

def ormati on causes the studs to collapse so that the cover nenber is noved

i nwardly of the device and the ASRRME I nsi de of the

shel I and ®ound part of a'said internally-located conponent or conponents.

"An exanple of the sort o Vi ich e 3 assenbl ed py_the above
met hod is an eIectro-acoé%??ch§§3ﬁg%§%e£?¥3€astﬁ% ?n%%€$?§ﬁ°$§é?€rther
described as appPpstatust feratbendsgenblyaofsachult imvomponent -devide.

i,/ : According to the invention there is prowvided a

method of assembling a device, which includes one or more
15 -éomponents located inside a two or more piece structure,
in which the internal component or components is or are
assembled within a shell which forms part of the
structure and are accurately located therein, in which a
‘cover member which also forms part of the structure is
r- 20 provided for the device, which cover member has studs
which extend inwardly when the cover member is in use,
‘and in which the assembly involves the steps of placing
the cover member over the shell with the internal
component or components in position, the studs then being
25  in engagement with the inside of the shell and with at
' least one internally-located component,.and subjecting
the cover member to ultrasonic vibrations and pressure,
which causes the studs to deform due to the pressure and
to the effect of the ultrasonic vibrations, which
30 Jdeformation causes the studs to collapse so that the
.~cover member is moved inwardly of the device and the
studs collapse against the inside of the shell and around
part of a 'said internally-located component or components.
An example of the sort of device which may be
35 assembled by the above method is an electro—aéogstic
'~ transducer, and the invention is further described as
applied to the assembly of parts of a moving cbil
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‘effect of the ultrasonic vibrations, which deformation
causes the studs to collapse so that the cover member is
moved inwardly of the device and the studs collapse
against the ihside of the shell and around part of .the
magnet assembly to secure the magnet assembly in place
within the shell.

An embodiﬁent of the invention will now be

- described with reference to the accompanying drawing,

25

30

which shows in Figures 1 and 2 two stages of the novel
assembly technique. _
Referring now to the drawing, ?igﬁre l is a

cross section of a circular component assembly, in the
present case an electro-acoustic transducer. An outer
plastics shell 1, supports three components 2, 3 and 4,
which have been prepositioned with a controlled gap 5.

In the case of the transducer, these three components are

- .-thr transducer's magnetic circuit, these being a ring-

35 .

shaped magnet 2, disc-shaped_pole4piece 3 and yoke plus
polepiece 4. The controlled gap 5 receives the moving
coil of the transducer. A plastics cover 6, has six
circular studs such as 7, moulded integral with it. To

- complete the assembly, the above components are'supported

on a solid base 8, and pressure and ultrasonic vibrations
are applied thereto by means of a transducer 9. This
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-coil of the transducer. A plastics cover 6, has six 35 circul ar s@u \
such as 7, noulded integral with it. "~ To conplete the assenbly, t : e
tonponents are support'ed on a solid base 8, ?d pressure and ultrasonic
i'brations are applied thereto by neans of a Transducer 9. This -3- .
KHUses t he studscausgsdther atuds 7otehdefepradnentanthe ovibraticr andutel
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plus the front cg dhds bRechbn fggg@ $elsS a
transducer of t eafggzﬁ:esc%?bggélﬁi?ﬁgﬁgagéeig %n?égélon Afghough the 15

met hod has been B 8 a¥hi}p| thy iginheloxm Y Ehe BRYXFX 1 r 0- acoust i ¢
transducer, it sbentédnbgasorecoldst thé nScﬁ@pheﬂeltcs@éadezFurther t he

nunber of c¢ onents invo notf _critijica any. n onponents can
. be secured. £ urther, the §¥§§f|§2e %??%mb%% $F55F¥#ﬁ§”%k&¥ €h 6, can be
any shape. The transdyceh is ¢9mnbeﬁe@obeessemhldng t» zto@besémaphragmd
can be of any nUghe moyhi OBy bl Und afle ISovdel RS 4L it enoth

is significantly less than t stfen maln structu

¢ product in the present example is a transducer of the

~ type described in the above application. Although the
15.-'method has been described as applied to the assembly of

an electro-acoustic transducer, it should be noted that
it is not so limited. Further, the number of components
involved is not critical; any number of components -can be
secured. Further, the plastics parts, such as the eever

- 20 6, can be any shape. The studs such as 7, need not be
circular in cross~-section and can be of any number. The
only critical factor is that their total strength is -
significantly less than the strength of the main -
structure.
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25 30 35 CLAIMG : 1. A nethod of assenblkﬂg—a—deVFGe—Awhkeh—

I ncl ude e or nore conponents |located inside a t
structu g n which the internal conponent gr conp ﬂ I ‘I @II are
' [ [ t he st

assenbl thin a shell which fornms part o =
accur at Iocgﬁgﬂ_Ehereih in which a cover nenber which also forns part o
of the structuje is pro gﬂggr ghgsggﬁbgfngwgl&Qvgggerwﬂf@@e{n Wﬁ§Uds
whi ch extend inwardly the cover I's in_use, and I ch
the assenbly |ﬁ98I9EsmPﬁE §PEB§“BPt5IbEFﬁbe@hbnéb@%ran%%%e?rom%¥etmhe%ﬁelI
Wi th the interggkueeapepesh anxaﬁneﬁeeﬂﬁeerﬂap06¢ﬁp6WEnéh@rSééﬁ%b&éﬁ@@belng |
engagenent ,with the |nS|dg é g g hel | ﬂ Q | east _one
|nternall§ | ochPeBT cBRPOABREAPAAY WABPER R nEREAE WhIR 9 rmsn%ﬁﬁ%r°? the
ul trasonic V|bsaruouurandnéreseuaecumhtehycbasaxedkmhetemb t bn ot Dedn alue to
the pressure a f f SQLL€ D [ hy
def or mati on cagggégtﬁgﬁgggd§ﬁ§gﬂco§$§ gé£ég ¥%e£%%v%€§uc%€ te 1% noved.
i nwardl y of theraeifed fan the é?ﬁﬁgecthaﬁbecggern%@mbqg s Stm@$de of
the shel{ and aﬁeaﬁdeQEéthinaafaxﬁ kﬂéﬁrﬂﬁél&ov%@cféﬁgeﬁofafﬁﬁnfséi and
conmponen an electro-agoustic trans-
ducer assiﬂblylnmﬂPbﬁé]ﬁE?uﬁ§§eﬁpﬁ¥ h%Y°%§g§n€?? 2teRTF R &-P13C1RE AERS
Wi thin a shell coheehménber paetr theashedblpwithk €he 1ﬁten@aureomp@nwhtcbrthe
structure al so 0, er v t exi-el nwar dl y
when t he covercaﬂﬁéaggﬁs 18 éSL;Q?SE tﬂg égﬁd€hgg%%g£ﬁ§g§ ?%vd?%A%eT?é¥
with the- 1ns1de of the shell and with at least one \_}
internally~located component, and subjecting the. cover
1s member to ultrasonic vibrations and pressure,, which causes
the studs to deform due to the pressure aqd to the effect
of the ultrasonic vibrations, which deformation causes the
- studs to collapse so that the cover member is moved.
inwardly of the device and the studs collapse againé% the
20 inside of the shell and around part of ,a said internally-
located component or components.
2. A method of assembling an electro—-acoustic trans-
ducer assembly, which includes a magnet assembly accurate-
ly located within a shell which forms part of a two-piéce
25 structure, in which the structure also includes a cover
member having studs which extend inwardly when the cover NF

member is in use, and in which the assembly involves the
steps of placing the cover member over the shell with the
studs each in engagement with the inside of the shell and

30 with part of the magnet assembly, and subjecting the cover
-member to ultrasonic vibrations and to pressure as a
result of which the studs deform due to the pressure and
to the effect of the ultrasonic vibrations, which deform-
ation causes the studs to collapse so that the cover

35 member is moved inwardiy of the device and the studs
collapse against the inside of the shell and' around part
of the magnet assembly to locate the magnet assembly
within the shell. '
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stepé of placing the cover nenber over the shell “‘lﬁ“ﬁg
engagenment with the inside, of the shell and 30 A u \W“m ghet
assenbly, and subjecting the cover -menber to ultr o« i bPattons_and P
ptessure as. a result of which the studs defoPnrdue to the pressure and

t? éhet effeﬁt ofg,the ;ﬂht gaat&aahsdva@ralwﬁéa vhi @haﬂﬂfprm- ﬁtlpxglmy?@tsht he
studs to col |l apse .so _tha war 0 e
device and the ggﬁd§engPaBE tgaaﬁh§i§t58ngﬁsF88u6?gD E%%I?°%$é_%ﬁ%u%d
part of the magpettassethkyetio Wb¢ahefbhmsnagnebeagseg@hgemttmtm;then&helI.
3 3. A Te4R04naEnCEALTRAS, Ing| BRALLSOENE: ehdryli EOnLOGEEGLEN OF the

shell to be secured to the cover ortion t orns an
ener gy condent r £, tangompletirchhehsefdapfnfheateesrt he thergyell.

concentrator tog3 fusg h@tﬁ@&pbetésbéﬂbiﬂab gh thecepysscd@sthe shel
4. A nethgd of .assenblin nsduce assenbly,

n el ectro- ic t '
Substantial |y AL aABEERFRE)aRFERb Rs cPUREESRELARLY s cianatt Bed dratino. Vb,
An el ectro-acoustferenaedtoethasaeobhpangsaghiiedwifig. by the nethod of

claims 1, 2, 3 9 4. 15 %9 %§e§9r§5acoust1c tranducer assembly assembled
' 10 . by the method of claims 1, 2, 3 or 4.
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