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Our invention relates to loud speakers and has-

especial relation to those of the moving' coil type.
" One object-of our invention is to provide a loud
speaker in“which the'diaphragm: may-be con-

5 veniently adjusted during manufacture to vary

10

40

45

50

55

the location of the voice coil longitudinally of

the core, whereby the voice coil may be accurately -

located in the air gap.
Another object of our invention is to provide a
mounting: for a.loud: speaker of the: type men-

tioned, which .supports the diaphragm freely in’

an - unrestrained " and undeformed condition,
whereby it-is adapted to effect a more faith-

ful translation of the voice. currents into sound.

A further object of cur invention is to provide
an espec1ally efficient loud speaker of the type
mentioned.

A further object of our invention is to prov1de :

a. loud speaker of the type mentioned which is
- especially easy’ to assemble and econoxmcal to
manufacture.

A further object of our invention is to prov1de

a loud-speaker of-the movable coil type in which.

an adjustment is provided between the support
for the periphery of the diaphragm, or cone, and

the support for the spider at the apex.of the

cone, whereby variations in the altitudes of cones
as experienced in quantity manufacture may be
compensated for.

A. further 'object: of the - invention, as ex-:

emplified in one of its various embodiments, is
to provide a movable coil type of speaker in which

a ‘pole piece ‘surrounding-the core is adjustable

relative to:the rest of the magnet longitudinally

5 of the axis'of the core so thatl it may be accurately

located with respect to the voice coil.

& further object of our invention is to provide
a loud.speaker that is especially ‘adapted: for
quantity manufacture, yet is-of such precision
that the voice ‘coil may advantageously be made
of a single layer of turns of wire.

A still further object of our invention is to
provide a speaker of the movable coil type in
which a pole piece surrounding the core has a
threaded relation to the magnet so that the for-
mer may be adjusted along the axis of the core

to a desired posmon with - respect-to the voice

coil.

Other objects and advantages will appear as the

description proceeds.

In the accompanying drawings, Figure'l is a
side elevational view of a loud speaker embody-
ing the invention..

Figure 2 is a sectmna,l view . on the line IT—II

of Figure 1.

Flgure 3:ist a- central sectlonal view of the
speaker shown in Figures 1 and 2.

Figure 4 is'a central sectional view of speaker
embodymg a modified form of the invention.

Pigure 5 is'a side: elevational v1ew of the speaker

shown in Figure 4.

‘Figure 6 is a’ sactlona‘ view taken on the line
VI—VI of Figure: 55 and-

Figiites 7 and-8-are central sectlonal views of
other -speakers embodylng modxﬁcatlons of the

invention.

Figures 3,4, 6, 7 and 8'arecnan enlarged scale
Referring itt- more detail to the drawings and

particularly to Figures 1, 2 and 3, a diaphragm 1’

may be of the utsual conical fcérm, and may be
secured by an adhesive at its periphery between
a cushion 2 and'.a rigid support. 3

The support comprises a rim 3‘and a plurahty
of arms 4 which dre preferably cast 1ntegra1 with

a’ cylindrical casing 5.

A core 6 has at one end a ﬁange ki nttmc
closely within. the casing and extending through
a-field coil 8 which preferably -is wound directly
on the core so as to ‘reduce as much as poessible
losses of magnetic flux induced by the coil.. A
“bucking” coil 10 mdy be interposed beuween the

core 6 and the farige 7.

- A pole piece 11, which may be in' the forin of

_a ring, is secured.to a sécond flange 12 on the

core 6 by means of a plurality of spacers 13 which
may be of brass or other materials not addpted
to conduct the magnetic flux, The spacers 13
have-reduced ends riveted in holes ‘13’ in ‘the
pole: piece 11 and the flangs 12,

The core 8, the casing’ 5, and the pole piece 11

" constitute a magnet.

The pole pisce 11 has an opening 14 therein de-
fining ‘an air gap which receives a voice coil 15
mounted on'a collar:16 secured to the diaphragm
1.7 A yieldable support 17, which may be of the
spider type well known in the art, seeures this
portion. of the diaphragm to -a nipple 18 on the
core 6, a screw 20 holding the support 17 on the

nipple.

In assembling the pa,rts the pole piece 11 is
preferably secured to the flange 25 and the coils

8 and 10 wound on the core. The diaphragm 1
-may be secured to.the support as a separate unit

which may then be assembled with the core 6 and
associated parts.  The support may be shifted
longitudinally of the core 6 until the voice coil 15
is located properly in position in the air gap. The
flexibility of the support 17 permits this place-

ment of the voice coil.

The support is then se-
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cured in position by a set serew 21 or other suit-
able means. ‘
In the manufacture of speakers the accurate

positioning of the voice coil in the air gap is-

a matter of extreme importance as it is desired
that the greatest- density of flux be directed
through the windings of the 0011 for most effi-
cient operation.

When there. is a lack of uniformity in the alti-
tudes of the cones the adjustability of their pe-
ripheries permits the proper placement. of the
voice coil without distorting the supports or spider
17, or straining, or in any way limiting the free
movability of the diaphragms in the operation
of the speakers. : .

It will be understood that the cost of manu-

facture of the described speaker is especially low.

The assembly of parts is especially easy and they
are quite easy and simple to make. The casing
5-and the support may be a simple unmachined
casting or if the greatest accuracy is desired the
casing 5 may be bored at the surfaces 22 and 23
where it engages the pole piece 11 and the flange
7 respectively.

In the modified form of loud spea,ke'r' shown
in Figures 4, 5 and 6 a magnet comprises a core
24 and an -outer wall 25 preferably in one piece,
the wall surrounding a field coil. 26 and a buck-
ing coil 27. A pole piece 28 fits. tightly. within
the wallrand is  thus held in place. The sup-

port 30 for the periphery of the diaphragm ‘is -

similar to that previously described and-is pref-
erably integral with a casing 31 which is ad-
justable longitudinally of the magnet in the same
manner as the support in Figures'l, 2 and 3 and
engages the magnet throughout spaced circular
areas 32 and 33.. A set screw 34 holds the cas-
ing 31 in adjusted position. A spider;.or support
35, is secured to the apex of the cone 36 and by
means of screws to-a plurallty of bosses 37 on the
pole piece 28.

It will be apparent that when the casing 31 is
shifted longitudinally, the position of the voice
coil 88 will be adjusted -as in the previously de-
scribed .modification. .

The pole piece 28 and the outer wall 25 of the
magnet are preferably machined on - their sur-
faces ‘which meet at 40 and these parts are as-
zembled by merely pressing the former into the
spening provided by the latter.

It will be apparent that with our invention, ex-
treme precision  is obtainable. In the embodi-
ment shown in Figure 7 this is taken advantage
of and the voice coil 41 instead of being made
of two layers of coils, as has been common here-
tofore, consists of a single layer of a length great-
er than the voice coils now used.” The pole piece
42 also is made quite thick and the air gap 43
is very small, consequently ‘the- speaker is high-
ly efficient—yet, owing to the precise location of
parts, there is no rubbing of the voice coil when
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operated, notw1thstand1ng 1ts length With the
exceptions mentioned and also the provision of
an internal spider 44, modification shown in Fig-
ure 7 is the same as that shown in Flg"ures 4,5
and 6.

The embodiment shown in Figure 8 is similar to
that shown in Figures 4, 5 and .6 except that an

. internal spider 45 is provided and the pole piece

46 is threaded.in the outer wall of the magnet
which is preferably integral with a support 47
for the diaphragm or cone 48.. Sockets 50 are pro-

vided to receive the ends of a wrench for ad-

justing the position of the: pole piece 46 in cor-
respondence with the location’of- the voice coil.

. Preferably alsc a cushion 47 such as a ring of
sponge . rubber 'is interposed between the pole:

piece and the bucking coil to prevent rattling.

Our invention is-not limited to the specific

10 .

15 -

details of the constructions illustrated: and de-: ..

scribed which may be modified extensively with-
out -departing from the spirit of -the invention,
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for instance, the casing 5 in Figures 1, 2-and:3 - -~

need not bé cylindrical:but may be rectangular:or

of other desired shape and in fact need net en--

tirely surround the field coil. - A substantial range

of equivalents is contemplated Wlthm the scopeé-

of the appended clalms
We claim:

1. In-a speaker of the movable coil ‘type, the»” '

combination of a diaphragm, a coil on said dia-.

phragm, a support for the periphery of said dia-

30

phragm, a core having one -end adjacent said.:
diaphragm, g field coil surrounding. said core, a-

pole piece permanently secured to said core ad-

jacent saild end thereof -and magnetically con-

nected to the other . end, said. piece having an .

opening receiving said core and defining-an: air

gap receiving the first mentioned coil, said sup-~
port being adjustable with respect to said.piece
in a direction along the axis of said core to locate
said first mentioned . coil accurately in said -air

‘gap and releasable means for securing said sup-

port with respect ‘to ‘said- piece.

2. In a speaker of the movable coil: type, the'

combination of a diaphragm, a coil on said dia-

phragm, a support for the periphery of said dia-.

phragm, a magnet comprising a core having one
end adjacent said diaphragm, a field coil sur-
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rounding said core, a pole piece permanently se- -

cured to said core adjacent said end thereof and
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having an opening receiving said core-and de-:-

fining -an air gap receiving the first mentioned.

coil, said support having a portion between and: -

engaging said pole piece and the other end or’

said core and constituting a-portion of said mag-
net and being adjustable longitudinally to locate

55; ..

said first mentioned- coil accurately in said air -~ ~

gap and releasable means for securing said Sup-.
po*‘t Wlth respect to sald pole piece. .. -
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