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8 Clalms

The present 1nvent1on relates to sound trans-

lating. devices and,. more part1cular1y, to- loud-.

speakers of the movable coil type having a perma-

nent magnet ﬁeld and a large d1rect—act1ng ‘dia-.

phragm.

In - known sound. translatmg dev1ces .of the‘

moving co11 type, for: example, the- magnetm sys-
tem extends rearwardly of the cone-or d1aphragm,
to such an extent that considerable space is re-
quired for the’ proper installation thereof in con-
nection with various types of radio receivers.
'In certain forms:of loudspeaker 1nsta11at1ons,

such as,; for example, centrahzed radlo for hotels:
and the like, automobile ‘and. “mldget” radio, re--.

ceivers, excessive ‘bulk is obJectmnable This is

espemally frue #in . automobile::and: centrahzed'

radio receiver installations where it is h1ghly de-
sirable that the distance which the loudspeaker

. projects. from: a. supporting . ‘surface therefor be
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as short as possible, or the depth of .a. recess

therefor;:as:in..a wall or the like; be as;, shallow
as possible. -In such. cases it is necessary, there-
- fore, that loudspeakers of the character spécified

shall have g minimum front to back dimension

W1thout exposing any “of the movmg parts there-
of to 1nJury :
L IE s, accordmgly, an object of my: 1nvent10n to

prov1de a sound translatmg device that shall oc-.

cupy. 2 minimum amount of space. .
Another object of my.invention:is to prowde

a loudspeaker of the movable coil type havmg a

" minimum front toback dimension.

A further obJect of my invention ‘is to prcv1de-‘

a loudspeaker of the. movable coil type, wh1ch is

adapted to be mounted as-a unit in a shallow. de-.
- constructed 'in accordance with my mventlon

. pressmn or recess. formed in a wall or the:like.

--Another obJect of :my invention is.to prov1de‘ ‘

a loudspeaker of the character spemﬁed having

‘a dlaphragm of appreclable active. area and:

depth, which is compact in form and partlcular-

+ly adapted for use in connectlon w1th automobﬂe

radio receiver 1nsta11at1ons

A further object of my mvent1on 1s to prov1de,‘

‘ 1n a device of the: character descrlbed a comcal
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. diaphragm havmg a, v01ce-c011 form attached

thereto which shall have a front to back d1men--

sion, which does not exceed the normal depth of
-the diaphragm. .- ..
Another object of my.- mventmn is to prov1de a

sound translating’ device of ‘the- character speci-

fied- -wherein - the magnet system const1tutes a
support for the diaphragm.. : Dl

A further object of my 1nvent1on 1s to. prowde
a Joudspeaker: of -the. movable coil type ‘which,

' ‘when mounted in.a sultable enclosure casing

(Cl 1'79—115 5).

therefor, shall have a. minimum front to back
dimension, :

. Another. obJect of my inventlon is to prov1de a.
sound translatmg device of the character speci-

fied;. Wherem 3 magnet. system and .diaphragm:

driving means are mourted as a unit forwardly

of and substant1ally w1thm the concave side ‘of

the, dlaphragm
A st111 further object. of my invention is"to
provide .a "device.of the type described, wherein

the objectionable effects of resonance phenomena

shall be minimized. .

W1th the above and ‘other obJects in v1ew, my:
1nvent1on resides in the novel construction, com-

bmatmn, and . arrangement .of parts, the novel
features of which are set forth with particularity
in the ‘appended clainis, the invention itself, how-

ever, Dboth as toits organization and its method

of operatmn ‘together - with . additional . objects
and ‘advantages thereof, being best. understood
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from the following descriptioni: of specific em-
bodiments thereof when taken in connection with'

the accompanying drawings, in which -

Fig..1 1s a front elevatmnal view of my. mven—‘

tion;
Fig. 2. 1s a sectional v1ew taken on the line
2——2 of Fig, 1;

Fig. 3 isa front elevatlonal view of a modlﬁed

‘form of my invention; and. -

. Pig. 4isa sectional, v1ew taken on the hne 4—4
of Fig. 3.
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. Referring’ more part1cu1ar1y to the drawings,. .

wherein similar’ reference . characters indicate

correspondmg parts . throughout, .a permanent.

magnet. loudspeaker of .the movable coil type,

preferably comprises a ring shape permanent

‘magnet 10 which is constituted by a plurailty of
magnetized = laminations 11  of - suitable - sheef

metal. Each of the laminations 11 is formed with
an. integral diametrically . -disposed -cross . bar,

h1ch bars are dlsposed in parallel and serve as
an ‘anchorage or suppoit 12 for -a central polé
piece 13. . The pole piece is sécured to one side
of the cross-bar assembly 12 by means of a screw
or bolt 14 which extends through the support 12
and: into a central threaded bore :15. formed in

Fig. 2. :

An outwardly bent yoke plate of ferro-magnetlc
material, having a relatively large circular open~
ing 17 formed therein intermediate its ends 18,
constitutes a second pole piece 19, The second
pole piece is also secured to the magnet 10, on
the same s1de as fhe pole piece 13 transverse of.
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. one end of the pole piece 13, as clearly shown in

50.
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the support 12, by means of a plurality of bolts
20 which pass through the rim portion 21 of the
magnet 10 at diametrically opposite points there-
on and through the free ends 18 of the pole piece
19, whereby the opening 17 'is caused to cooper-
ate with the free end 22 of the pole piece 13 to
form a pair of concentric pole pieces separated
by an- annular -air- gap: 23 in a ‘manner ~well
known in the art.

In order to estabhsh a physma,l low reluctance

connection between the several abutting lamina-.
tions, constituting the permanent ‘magnets, and .

the respective pairs of pole pieces and secured

thereto (Figs. 1, 2, 3 and 4):a: low:reluctance i iron.
is preferably applied to the ‘edges-of:the magnet .

10, at the juncture between the pole pieces 13
and 19 and the magnet 10, :in-any approved. man-
ner, such as by spraying or platmg

phragm 24, or g dlaphragm of some other desired
configuration, having a ¢up-shapé voice coil=form

25 attached to the smaller end thereof and which”

pro;lects 1nward1y of 1ts concave s1de'1 secured

to the rim portion 21%cf the’ magnet 10, on the
side to which the pole pieces 13 and 19 are”se=
cured, concentric with' the’ ‘axial’ center of the
pole piece 13 by means;of'sultable bolts. 27,

“The peripheral ‘edge portion of! the diaphragm.

24 or a mounting ring 28, of ﬂex1b1e ma,tenal af=

fixed to the: penpheral edge portmn thereof; is.
‘With the dia-:

clamped bétween the rings’: 26
phragm 24 so mounted ‘the open end of the coil-
form’ 25 projects into’ the‘an' -gap. 23; defined by
the pole pieces 13 and 19 Ilrorder ‘to' maintain

the coil-form 25 proper. 1y centered in the air-gap
23, 'a centerlng screW 30 Whlch extends through‘

end port1on 32 formed conc ntrlcally W1th the
pole piece 13.
A suitable housmg for the loudspea,ker mech-

- anism hereinbefore described comprises a shallow
_ rectangular casing 33 provided with a detachable

back plate 34. It is to be understood,’ however,
that a shallow casing of ‘any other suitable con-

~figuration may be utilized. “The front face of the-

casing 33 is provided w1th a central opening 35
of a size sufficient to Jpermit the entry therein
of the herem descrlbed loudspeaker mechanism
as ‘a unit. “Means for supportlng the said mech-
anism within the casing 33 compmses an annular

- shell 36, havmg a ra,dlal outwardly extending cir-

cumferential Hange 37 formed on one end thereof
and a similar inwardly extendmg circumferential

- flange 38 formed on the opposite end thereof,

whiich is secured to the inner side of the front
wall 39 of the casing "33° by means of suitable
SCrews, r1vets or the '11ke, as 1ndlcated a.t 40, with

the inner dlameter of the shell 36 in regrstratmn

with the- opemng 35.

The length of the shell 36 is such tha.t the ﬂange
38 is spaced rea.rwardly from’ the front wall of
the casing 33 a sufficient distance 50 that the front

face of the magnet structure 10 W111 Tie substan-‘
tially within the front wall 39 '6f the casing 33,

when the loudspeaker mechanism is disposed 'in

the opening 35 and secured to the ﬂange 38 by
- means of ‘the screws Indicated at 41, - -°

The rear margmal edge portlons of the casmg
33 are “bént at right’ ‘angles to pronde radial in-

_ . wardly extendmg flanges 42 whereby ‘the back’
75

plate 34 -may be secured to ‘the casing 33 as by

1, 986 856

means of the screws indicated at 43. The back
plate 34 is provided with a plurality of small
openings 44 in which suitable rubber bushings 45
are disposed and which serve as outlet passages
for the terminal wires 46 leading from the rear
of the voice coil-form 25.

The space within the casing 33, not occupied
by the loudspeaker mechanism, is partially filled
with suitable acoustic absorbing material 47, such
as felt or the like, for the purpose of substan-

tially damping out the low frequency resonance

peak resulting from the compliance of the air
chamber formed by the casing and the mass of
the.diaphragm when the loudspeaker is in opera-
tion." The felt 47 also serves to prevent the for-
mation of - acoustic standing-waves within the
casing and their harmful reaction on the sound

o o output from the diaphragm.
Means whereby a substantially conical -dia-':

. Inthe modified form of my invention illustrated
in Figs. 3 and 4, the magnet structure comprises

a pair of substantially ‘semi-circular permanent.

magnets -‘which may be either solid in cross sec-
tion or composed of & plurality of laminations 48

= ‘suitably secured together in stacked relation by
" means of rivets 49, or the like, as shown in Fig, 4,
brass; for example One 3y the,rmgs 26 1s secured'

to prov1de two separate permanent magnets 50

and 51. - Although I have shown the magnets 50

and 51 as being laminated, semi-circular magnets,
which are solid in cross section are preferable

owing to the manner in which I- secure the pole

pieces, shown in Fig. 4, thereto, -

The magnets 50 and 51 are assembled with their
free ends 52 in abutting relation with the side
walls 53 of a pair of cooperable, oppositely dis-

posed, parallel pole pieces 54 and 55 at points :

adjacent each otter end of said pole pieces as

10

clearly shown in Fig. 3, the union between the free

ends 52 of said magnets and said pole pieces
being effected by suitably welding the respective
parts ‘together.

The opposite - free "end portions of the pole
pieces 54 and 55 extend inwardly of the annulus
formed by ‘the magnets 50 and 51 and laterally
therefrom, as clearly shown in Fig. 4. The free
end portion of the pole piece 54 terminates in a
cylindrical portion 56 having a reduced end por-
tion 57 which is provided with a small central

bore threaded for the reception of a suitable’

screw, while the' free end portion of the pole

piece 55 terminates in an annular sleeve 58 which

encircles the cylindrical portion 56 in spaced re-
lation thereto and concentric therewith whereby
an dnhular air-gap 59 is formed,

Means whereby a conical diaphragm: 60, similar
to-the diaphragm 24 described in conhection with
Figs. 1 and 2, is secured to the pole piece members
54 and 55, comprises a pair of clamping rings 61
of non-magnetic material. One of the rings 61
is secured to one side of the outer end portions
of the pole pieces 54 and 55, concentrlc with the
axial center of the cylindrical portion 56, as by
means of fillet welding, screws, or the like.. The

flexible peripheral edge portion of the diaphragm

60 -is clamped between the rings 61, the outer
ring being secured to the inner rmg by means of
suitable screws 62.

- 'With the diaphragm 60 mounted in this man-
ner, the open end of a voice coil-form 63, a similar
to the previously described coil-form 25, projects
into the air-gap 59 defined by the-inner free ends
of the pole pieces 54 and 55. In order to main-
tain.the voice coil-form 63 properly centered in
the air-gap 59, a centering screw 64, which ex-
tends-through a central opening formed in the
bottom 65 of the coil-form 63:-is threaded into
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the reduced end porfion 57. formed concentncally
with the cylindrical portion 56 of the pole piece 54.
The loudspeaker mechanism described in con-

nection with Figs. 3 and 4 is also adapted to be

housed and secured in a casing, by means of the
screws 66, except that its front to back.dimen-

. sion' may be less than the casing shown in Fig,

2."-The reason for this is that the front to back
dimension of the loudspeaker mechanism, shown

'in Fig. 4, is appreciably less due to. the novel con-

struction and assembly of the laminated magnets
50 and 51 and the pole pieces 54 and. 55.

In order that the rigidity of the pole pieces 54
and 55 may be increased, I may connect.a brac-
ing bar 67 of any suitable non-magnetic material

in any approved manner-to the pole pieces, as .

indicated by the broken lines in Fig. 4.
Although I have shown certain’ specific. em-

bodiments of my invention, I am fully aware that

many modifications thereof are possible, My in-

" .vention, therefore, is not to be restricted.except
insofar .as is necessitated by -the prior art and

by the spirit of the appended claims;

Iclaim:

1.In a sound-tra,nslatmg device, a laminated
permanent ring magnet including a pair of pole

¥ pieces defining an annuldr air-gap, means pro-
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viding ' a path of low magnetic reluctance. be-
tween said magnet and pole pieces, & frustro-
conical diaphragm having a.reentrant coil form
attached thereto carried by said magnet co-ax-
jally therewith whereby said coil-form .is dis-
posed in said air-gap, means: carried by one of
said pole pieces for. centering said coil-form in
said air-gap;.a hollow casing including a shoul-
dered. annular recess for the reception of said
magnet and diaphragm, and means for securing
said magnet within said recess and casing.

2. In a sound-translating device, a laminated
permanent ring magnet including a. pair of pole
pieces defining an air-gap, means providing a
path of low magnetic reluctance between said
maget and pole pieces, a conical diaphragm hay-
ing a reentrant coil-form attached thereto car-
ried by said magnet co-axially therewith whereby
said coil-form is disposed in said air-gap, means

3

said coil-form in said air-gap, & casing having an
annular flanged recess therein for the reception of
said magnet and diaphragm, means for securing
said magnet to the flanged portion of said casing,
and acousti¢c damping means within said casing
whereby resonance. peaks-are minimized.

3. In-a sound translating device, g ring-shape -

permanent magnet having a transverse portion,
an apertured pole-piece supported from diamet-
rically -opposed portions of the periphery of the
magnet, and a central pole-piece supported from

. the transverse portion and extending into the

aperture to provide an air-gap.

‘4,. The invention as set forth in claim 3 cha,r-»

acterized in that the permanent maghet is con-
stituted. by a plurahty of ‘relatively thin lami-
nations.

5. The invention set forth in claim 3 charac-~

terized in that material having low- magnetic .
-reluctance is disposed between the opposed por-

tions of the ring-shape magnet and at least one
of the pole-pieces.

6. The invention set forth in claim 3 charac-
terized- in- that material having low magnetic
reluctance is disposed between the opposed. por-
tions of. the ring-shape magnet and both of the
pole-pieces.

7. In combination, a r1ng—sha.pe permanent
magnet, ‘an-L-shape element affixed to and sup-
ported from said magnet, the longer portion of
said member extending radially inward from the
periphery of the magnet and the shorter portion
of said member extending axially of said magnet
to:constitute a pole-piece, a yoke-plate cooperat-

“ing with said pole-piece to define an annular air- 3

gap, said yoke-plate being affixed to and sup-
ported by said magnet at a point substantially
diametrically opposite to the point at whlch the
t ~shape member. is affixed.

8. The invention set forth in claim 7, charac-
terized in that the ring-shape permanent magnet
is constituted by a plurality of semi-circular ele-
ments thé ends of which are disposed in abutting
relation adjacent the points at. which the L-
shape member and the yoke-pla,te respectively,

are supported
carried by one of said pole pieces for centering:
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