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57 ABSTRACT 

Voice coil having a tubular coil carrier defining an 
outside face and an inside face, a coil including at 
least a forward pitch layer of turns on said outside 
face and a backward pitch layer of turns on said inside 
face and preferably window openings in said carrier in 
the zone covered by said layers. 

8 Claims, 8 Drawing Figures 
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VOICE COIL 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention refers to a coil and coil carrier 

assembly to be used as a voice coil for electromagnetic 
assemblies in sound transducers and the like, as well as 
to a method for manufacturing said first mentioned as 
sembly. 

2. Description of the Prior Art 
In recent developments of high output loudspeakers, 

specially in the field of flat loudspeakers, it is an aim to 
be able to generate a more energetic vibration through 
the electromagnetic assembly and more particularly 
through the voice coil which includes the coil carrier, 
to improve thereby the quality of the sound reproduc 
tion. To achieve this aim it is however necessary to pro 
vide suitable means which prevent the coil from being 
removed from the winding area of the coil carrier, due 
to the rather outstanding impacts to which the voice 
coil is subject during its to and fro movement. 
The coil and coil carrier assemblies which are so far 

on the market, consist of a tubular coil carrier on the 
outer face of which two or more layers of turns are 
wound and define thus the actual coil. Since the mass 
of the coil is larger than that of the coil carrier, upon 
the assembly starting its vibratory movement or in 
other words its rectilinear reciprocating movement, the 
difference in mass between the coil and coil carrier 
generates different kinetic and potential energies in 
both masses, so that the coil starts to move relatively 
along the coil carrier until it finally tends to be dis 
charged therefrom. 

SUMMARY OF THE INVENTION 
The present invention overcomes the above outlined 

difficulty and consists in a coil and coil carrier assembly 
for an electromagnetic assembly for sound transducers 
and the like and comprises a tubular coil carrier defin 
ing an outer face and an inner face, a coil mounted on 
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said coil carrier ahd having at least a first layer of loops . 
arranged on said inside face of said coil carrier and at 
least a second layer of loops arranged on the outside 
face of said coil carrier and said first and second layers 
at least partially facing each other. 
According to this concept of the present invention, 

the coil carrier becomes clamped between the layer of 
turns or windings and thus a better anchorage of the 
coil is achieved. If it is borne in mind that the heat gen 
erated, when the electromagnetic assembly is operat 
ing, is larger in the zone corresponding to the first layer 
of turns, or in other words the winding arranged on the 
inside face, it will be understood that the loops tend to 
expand in a larger proportion than the loops of the out 
side winding or second layer, whereby an additional an 
choring pressure is generated. 

In order to further improve the anchoring system, the 
coil carrier has spaced apart windows in the zone on 
which the two winding layers are arranged, whereby 
these enter the openings defined by said windows. 

Finally, it has also been realized that if the coil carrier 
is manufactured of fibrous or porous material capable 
of absorbing epoxy resin, that the assembly may be 
coated with such a resin, whereby at least a partial an 
chorage is achieved, because such resin enters the 
pores or interstices of the coil carrier thereby further 
enhancing the anchorage, 
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As to the method for manufacturing the assembly or 

voice coil of the present invention, it consists in first 
winding a first layer of turns on a supporting member, 
mounting on said layer the coil carrier and to then con 
tinue the winding of the same conductor on the outside 
face of said coil carrier. 

It is to be recalled that the coil carriers are tubular, 
discontinuous members, so that there is no problem in 
transferring the continuation of the conductor from the 
last turn or last loop of the first layer towards the out 
side face of the coil carrier. If desired, simultaneously 
with the winding of the outside layer of turns, the epoxy 
resin may be supplied. Once the winding step has been 
concluded, the assembly is removed from the support 
ing member, whereby the remaining voice coil may be 
housed in an electromagnetic unit. 

It will be evident to those skilled in the art, that the 
coil and coil carrier assembly of the present invention 
may be applied to any other desired field, such as for 
instance to microphones. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features and details of the present invention 
will become more apparent during the course of the 
following description, wherein reference is made to the 
accompanying drawings, which facilitate the explana 
tion of the present invention and where a preferred em 
bodiment of the voice coil is shown by way of example. 
More particularly: 
FIG. 1 is a perspective view of the voice coil or in 

other words of the coil and coil carrier assembly, in ac 
cordance with the present invention. 
FIG. 2 is a longitudinal section along line II-II of FIG. 

1. 
FIG. 3 is a plan view of a portion of a developed coil 

carrier. 
FIG. 4 is a section through an electromagnetic assem 

bly including the voice coil of the present invention. 
FIGS. 5 to 8 are schematical longitudinal sections 

showing the main steps of the method for manufactur 
ing the voice coil. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The coil and coil carrier assembly or voice coil 1 
(FIG. 1) of the present invention is to be used in an 
electromagnetic assembly 2 (FIG. 4) for sound trans 
ducers and the like. 
The electromagnetic assembly comprises a cylindri 

cal magnet 3 of small height, having a cylindrical 
through passage 4. 

55 

60 

65 

A first disc 5 provides a cylindrical central projecting 
core 6, the diameter of which is smaller than that of 
passage 4 and the height of which is larger than that of 
the magnet 3, which rests by means of its lower face 7 
on the magnet 3. Conveniently, the first disc 5 has a di 
ameter which is slightly larger than that of magnet 3 
and is adhered thereto by a suitable adhesive. A second 
disc 9 rests on the upper face 8 of magnet 3 and is adhe 
sively adhered thereto. Second disc 9 has substantially 
the same diameter as the first disc 5 and a perforation 
10, the diameter of which is larger than that of the core 
6, but smaller than that of the cylindrical through pas 
sage 4. The height of the core 6 is such that, when the 
three members 2, 5 and 9 are assembled, the top face 
6' of core 6 is at level with the top face 9' of the second 
disc 9, . 
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The voice coil 1 (FIG. 1) comprises a tubular coil 
carrier 11 defining an outside face 12 and an inside 
face 13. A coil 14 is mounted on the lower portion of 
the coil carrier 11. This coil 14 has at least a first layer 
of turns defining a first winding 15 which is arranged on 
the inside face 13 and at least a second layer of turns 
defining a second winding 16, wound on the outside 
face 12 of the coil carrier 11. End portions 17 and 18 
of the conductor defining the coil 14 are likewise 
shown. 
The coil carrier 11 is a slit tubular member, the end 

edges 19 and 20 of which are facing each other, as is 
already known in the art. 
Returning now to FIG. 4, it may be appreciated that 

the lower portion of the voice coil 1 is housed in the air 
gap 21; the volume of said gap 21 which faces the sec 
ond winding 16 is larger than that which faces the first 
winding 15. If it is borne in mind that copper or a cop 
per alloy is usually used for the conductor for manufac 
turing the windings, bearing in mind that copper is a 
good electricity and heat conductor, and that the cop 
per wire is obviously sheathed with an insulating layer, 
then it will be understood that upon operating the elec 
tromagnetic assembly 2, the first layer of turns or wind 
ing 15 will operate at a higher temperature than the 
second layer of turns or winding 16, whereby the first 
layer of turns 15 tend to expand in a larger amount than 
said second layer of turns 16. Thus, a clamping pres 
sure is exerted between the two windings 15, 16 on the 
coil carrier 11, so that the coil 14 becomes better an 
chored on the coil carrier 11. Thus, a simple and im 
proved anchoring system is achieved, which permits 
that the voice coil operates at a higher range and 
thereby a better impact transmitting characteristic for 
the diaphragm of the loudspeaker is achieved. 

In order to further increase the anchoring feature, in 
a more sophisticated embodiment of the invention, 
(FIGS. 1 to 3), it has been thought to provide the coil 
carrier 11 in the lower portion thereof, which has to 
support the coil, with spaced apart windows 22, so that 
upon winding the layers 15 and 16 - the total height 
of which is larger than that of the windows - on the 
zone corresponding to the windows, these turns will 
enter the windows, such as clearly shown in FIG. 2 and 
increase thereby the anchorage. In FIG. 2 the copper 
conductor 23 is shown with more details in that like 
wise the insulating layer 24, which sheathes the con 
ductor 23, is illustrated. Thus, the windings 15 and 16 
may enter in contact in the zones of the window open 
ings 22. • 
The coil carrier 11 is conveniently manufactured of 

a porous or fibrous material, which is capable of ab 
sorbing an epoxy resin, for reasons which will be ex 
plained in relationship with a preferred method for 
manufacturing the voice coil, and reference will now be 
made to FIGS. 5 to 8 in connection therewith. 

In FIG. 5, a supporting member, more particularly a 
spindle 25 is shown, adapted to rotate about the axis 
26. 
Conveniently, an expandable and collapsible bushing 

27 is mounted on spindle 25 with its end portion 27 
projecting out of the free end 25' of the spindle 25. The 
winding of the first layer of turns 15 (FIG. 6) is then 
started on bushing 27 leaving the end portion 17 of the 
conductor free; when the winding of the first layer of 
turns 15 has been concluded, portion 28 of the conduc 
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4 
tor remains connected to the supply source (not 
shown). 
The coil carrier 11 is then mounted on the first layer 

15, so that the channel between the end edges 19 and 
20 enable the passing of the end portion 17 and the 
portion 28 of the conductor and thereafter the winding 
continues so as to form the second layer of turns 16 on 
the coil carrier 11. To this end, the pitch is reversed, 
that is to say for instance during the forming of the first 
layer 15, a forward pitch was followed, while during the 
forming of the second layer 16, a backward pitch is 
used. Simultaneously, while carrying out the winding of 
the second layer 16, a nozzle 29 is moved behind the 
winding arrangement (not shown), at the same time as 
said nozzle 29 drops epoxy resin drops on the second 
layer 16. Due to capillarity, these resin drops pass 
through the coil carrier 11 and become thus likewise 
linked to the first winding 15. The epoxy resin is there 
fore an additional anchoring means for the coil with re 
gard to the coil carrier. The nozzle 29 moves to this end 
along a guide 30 in the direction shown by arrow 31 in 
FIG. 7. The epoxy resin layer is schematically shown in 
FIG. 8 and has been identified by reference numeral 
32. 
Having thus concluded with the winding, the assem 

bly is withdrawn from the spindle by pulling on the end 
portion 27 of the collapsible bushing 27, which is then 
collapsed in order to decrease the diameter of the bush 
ing, to withdraw the thus manufactured voice coil 
therefrom. It is obvious that if the spindle 25 is per 
fectly polished, the bushing 27 may not be required in 
order to remove the manufactured voice coil from the 
spindle 25. 
Windings 15 and 16 may be formed of several super 

posed layers, if desired. Although the windings 15 and 
16 have been shown as being layers of the same length 
which are mutually facing each other when arranged on 
the coil carrier, this is not a fundamental requirement 
since it is sufficient that a portion of each winding face 
each other in order to create the anchoring effect here 
inabove described. 

It will be understood that improvements may be in 
troduced in the embodiment described by way of exam 
ple and modifications may be made in the method em 
ployed, without departing from the scope of the inven 
tion, specifically defined in the following claims. 

I claim: . , , ' 

1. A coil and coil carrier assembly for an electromag 
netic assembly for sound transducers and the like, com 
prising a porous tubular coil carrier defining an outside 
face and an inside face, a coil mounted on said coil car 
rier and having at least a first layer of turns of wire de 
fining a first winding arranged on the inside face of said 
coil carrier and at least a second layer of turns of wire 
defining a second winding arranged on the outside face 
of said coil carrier, said first and second windings at 
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least partially facing each other, said second winding 
being coated with a resin which also extends into pores 
of said carrier adjacent said second winding to anchor 
said winding to said carrier. 

2. A coil and coil carrier assembly according to claim 
1, wherein said resin coats at least part of said first 

winding. 
3. A coil and coil carrier assembly according to claim 

1, wherein said resin is an epoxy resin. 
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4. A coil and coil carrier assembly according to claim 
1, wherein said first and second windings face each 

other substantially throughout their entire height. 
5. A coil and coil carrier assembly for an electromag 

netic assembly for sound transducers and the like, com 
prising a tubular coil carrier defining an outside face 
and an inside face, a coil mounted on said coil carrier 
and having at least a first layer of turns of wire defining 
a first winding arranged on the inside face of said coil 
carrier and at least a second layer of turns of wire defin 
ing a second winding arranged on the outside face of 
said coil carrier, said first and second windings at least 
partially facing each other, said carrier having in the 
zone in which said first and second windings face each 
other a plurality of circumferentially spaced apart win 
dows therethrough, parts of said first and second wind 
ings extending laterally into said windows to mechani 
cally anchor said coil to said carrier. 
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6. The coil and coil carrier assembly according to 

claim 1, wherein said windows are elongated windows, 
and the height of said first and second windings is larger 
than the height of said windows, so that upper and 
lower turns of each of said windings are arranged on 
zones of said coil carrier free of window openings. 

7. The coil and coil carrier assembly according to 
claim 6, wherein said first and second windings face 
each other throughout their entire height. 

8. The coil and coil carrier assembly according to 
claim 1, wherein said carrier has in the zone in which 
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said first and second windings face each other a plural 
ity of circumferentially spaced apart windows there 
through, said first and second windings extending later 
ally into said windows to mechanically anchor said coil 
to said carrier. 
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