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This invention relates to electrodynamic de-

vices and more particularly to moving coil actu-

ated loudspeakers such as shown and described,

for example, in my copending application Serial

5 No. 592,498, filed February 12, 1832, of which the
present application is a division.

Moving coil actuated loudspeakers comprise
in general a diaphragm and a lightweight coil
connected to the diaphragm, the coil being dis-
posed in a conforming air gap of a magnet and
adapted to vibrate the diaphragm in accordance
with audio frequency currents passing through
the coil. It is desirable for efficient operation
that the mass of the vibrating element of the
loudspeaker be small and that this element be
capable of movement with but little restraint.
For these reasons, the leading-in conductors for
the driving ceil usually comprise thin lightweight
metallic wires. Such wires, however, are very
fragile and are subject to fracture because of
the flexure thereof when the diaphragm and
driving coil vibrate.

One object of this invention is to prevent the
fracture of the leading-in conductors for driving
o5 coils in electrodynamic apparatus.

Another object of this invention is to expedite
the association of the driving coil in such ap-
paratus with an external circuit.

In one embodiment illustrative of this inven-

20 tion, a moving coil actuated loudspeaker com-
prises a magnet having concentric pole pieces de-
fining a narrcw annular air gap, and & diaphragm
which is flexibly supported at one end from the
inner pole piece of the magnet by a spider mem-

35 ber. The spider member comprises a central or

" hub portion secured to the inner pole piece, an

outer or rim portion connected to the diaphragm,
and a plurality of flexible arms connecting the
hub and rim portions. A lightweight driving coil

_is secured to the portion of the diaphragm, ad-

jacent the rim portion of the spider and is dis-
posed in the annular air gap of the magnet.

Tn accordance with one feature of this inven-
tion, the leading-in conductors for the driving
coil extend inwardly from the coil along certain
of the arms of the spider and are secured to termi-
nals insulatingly mounted on the inner pole piece
adjacent the hub of the spider.

In accordance with another feature of this
invention, the inner pole piece is provided with
2 bore through which conductors for associating
the driving coil with an external eircuit extend.
These conductors are secured at one end to the
terminals mounted on the inner pole piece and
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at the other end to terminals mounted on an
easily accessible portion of the magnet. ‘

These and other features of the invention will
be understood more clearly from the following
detailed description with reference to the accom-
panying drawings in which:

Fig. 1 is a side elevational view in cross-section
of a moving coil actuated loudspeaker illustra-
tive of one embodiment of this invenfion;

Fig. 2 is a front view of the diaphragm and
the mounting therefor with a portion of the dia-
phragm broken away to show the form of the
mounting more clearly, and illustrates the lead-
ing-in conductors for the d:aphragm disposed in
accordance with one feature of this invention;

Fig. 3 is an exploded view showing the relation

-of the spider, the inner pole piece of the magnet,

the terminal members mounted thereupon, and
the leading-in conductors for the driving co:l in
the loudspeaker shown in Fig. 1;

Fig. 4 is an enlarged detail view in cross-sec-
tion showing the manner in which the leading-in
conductors for the driving coil are connected to
the terminals mounted on the inner pole piece
of the magnet;

Figs. 5 and 6 are enlarged detail views in cross-
section along lines 5—5& and 6—6, respectively of
Fig. 2, showing the association of the diaphragm,
the driving coil and the leading-in conductors
for the coil; and,

Pig. T is a detail view partly in cross-section
of the external terminal assembly for the driving
coil and for the field coil of the magnet. ’

Referring now to the drawings, in one embodi-
ment of this invention, a loudspeaker compriges
a casting of magnetic material having a central
pole 10 and an outer pole 11 digposed about the
pole 10. A circular pole piece 12 is positioned on

the central pole 10 by dowel pins 13, only cne of -
which is shown, and is secured in position by -

bolts 14 extending through the pole piece 12 and
threaded into the central pole 10. A pole piece
15 having a circular central opening is concen-
trically positioned about the pole piece 12 by
dowel pins 16, only one of which is shown, to form
a narrow annular air gap and is secured to the
outer pole 11 by a plurality of bolts 17 threaded
into the pole 11. The dowel pins 13 and 16 accu-
rately position the pole pieces 12 and 15 with re-
spect to each other and insure the proper rela-
tion thereof if the pole pieces are removed and
then replaced upon the poles 10 and 11, for ex-
ample, to allow repair or replacement of a field
or magnetizing coil 18 which encircles the cen-
tral pole 10. The coil 18 is electrically connected
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to terminals 19 by leading-in conductors 20. The
terminals 19 are mounted upon an insulating block
21 which is disposed in a pocket or chamber
formed in the magnetic casting, divided by a par-
tition 22, and is secured to the outer pole 11 by
a single bolt 23. The conductors 20 extend
through a bore 24 in the pole 11 and are connected
to the terminals 19 as shown more clearly in Fig.
7. The pocket in which the terminal block 21 is
disposed may be closed by a plate 25 having a
suitable aperture therein for passing leading-in
wires for the terminals 19 and secured to the cast-
ing by screws 26.

A dished metallic member 27 having:a plurality
of spaced apertures 28, as shown more clearly in
Fig. 2, is mounted upon the annular pole piece
15 by the bolts 17 and houses and supports. a large
direct acting diaphragm 29, which may be of the
construction shown and described in my copend-
ing application, Serial No. 592,498, filed February
12, 1932. The area of the apertures 28 is prefer-
ably such that free outward and inward flow of
air adjacent the face of the diaphragm 29 con-
tiguous with the member 27 is allowed so that
substantially no air damping of the diaphragm
29 is effected.

The circumferential edge of the diaphragm 29
is supported in the housing member 27 by an ape-
riodic annulus 30 of vibration absorbing material,
such as felt, which is clamped between a periph-
eral flange 31 of the member 27 and a ring 32 by
evelets 33. The member 27 may be mounted on
a haffle board or wall 34 by bolts and nuts 35 and
36, respectively, a sealing and buffer ring 37 of
felt or the like being disposed between the clamp-
ing ring 32 and the bafile or wall 34.

The diaphragm 29 is provided at its smaller
end with a cylindrical flange 38 which extends
into the air gap between the pole pieces 12 and
15 and carries a cylindrical driving coil 39. The
driving coil 29, as shown more clearly in Pigs. 5
and 6, may comprise a plurality of edgewound
turns of insulated metallic ribbon, such as dis-~
closed in A. L. Thuras Patent 1,707,544, April 2,
1829, and is suitably attached, as by cementing,

to an insulating sleeve 40 secured to the flange 38..

A spider, which may be of a suitable light weight
material such as duralumin, includes a hub por-
tion 41, an annular rim portion 42 which is se-
cured to the diaphragm 29 adjacent the smaller
end thereof, and a plurality of flexible radially

extending arcuate arms 43 connected to the hub

and rim portions 41 and 42, respectively, and in-
tegral therewith. The spider is mounted upon
the pole piece 12 by a bolt 44 which extends
through a metallic cap 45 and is threaded into
the pole piece 12 and accurately locates the driv-
ing coil 39 within the air gap between the pole
pieces 12 and 15. The arcuate arms 43 are flex-
ible radially of the spider so that the coil 39 may
execute rectilinear movement within the air gap.

An extension 46 of the driving coil 39, as shown
in Fig. 5, passes through an aperture 47 in-the
flange 38 and is secured, as by cementing, to over-
lapping insulating strips 48 and 49 attacheqd to
the flange 38 and to one of the arms 43 of the
spider. Another extension 50 of the driving coil

-and said terminals.

39, as shown in Fig, 6, passes through a slot 51 in
the flange 38 and is secured to overlapping insu-
lating strips 52 and 53 likewise attached to the
flange 38 and to one of the arms 43, respectively.
The extensions 46 and 50 pass between insulating
washers 54 and 55, as clearly shown in Figs. 3 and
4, and through corresponding apertures 56 and
57 in the washer 54 and hub 41, respectively, and
are attached to terminal eyelets 58, mounted upon
an insulating disc 59 which is seated upon the
hub 41 of the spider. The disc 59, hub 41 and
washers 54 and 55 are clamped as a unitary pile-
up upon a raised hub 60 of the pole pieces 12 by
the cap 45 through the bolt 44.

Insulated leading~in conductors 61 are attached
at one end to the eyelets 58 and pass through
aligned apertures in the disc 59, hub 41 and wash-
ers 54 and 55, through a bore 62 in the pole piece
12 and through a bore 63 in the pole 11. The
conductors 61 are attached at their other ends
to terminal clips 64 mounted upon an insulating
block 65 secured to the pole 11 adjacent the par-
tition by a single bolt 66.

The driving coil 39 and fleld coil 18 may be

connected to external circuits through conduc- :

tors 67 and 68, which are connected to terminal
strips 69 and 70 associated with the terminals
19 and 64, respectively, as shown in Fig. 7.

What is claimed is:

1. A sound translating device comprising a dia-
phragm whose surface is a frustum of a surface
of revolution, a magnet, a pair of concentric pole
pieces for said magnet spaced to form an air gap,
the inner of said pole pieces having a bore extend-

ing therethrough, terminals mounted on said -

magnet and insulated therefrom, a spider mem-
ber having a central portion mounted on said
inner pole piece, an outer portion secured to one
end of the diaphragm, and angularly displaced
flexible arms connecting said central and outer
portions, a driving coil connected to said one end
of said diaphragm, and leading-in conductors for
said coil secured to certain of said arms, extending
inwardly tc said central portion and through said
bore and connected in said terminals.

2. A moving coil actuated loudspeaker com-
prising a large direct acting frusto-conoidal dia-
phragm, a magnet having concentric pole pieces
forming an annular air gap, the inner of said pole

pieces having a bore extending therethrough, a -

spider member having a hub portion mounted
on the inner of said pole pieces and a plurality
of flexible radially extending arms connecting
said hub and one end of said diaphragm, an insu-
lating member seated on said hub portion, me-
tallic members mounted on said insulating mem-
ber, terminals mounted on said magnet and in-
sulated therefrom, an annular driving coil con-
nected to said cne end of said diaphragm and
disposed in said air gap, thin light weight exten-
sions from said coil insulatingly secured to cer-
tain of said arms, and extending inwardly to said
metallic members and secured thereto, and lead-
ing-in conductors for said coil extending through
said bore and connected to said metallic members
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