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11 -Claims.
1

This ihventioh relates to means for produc-
ing audible Sound from electrical impulses and
more -especially to an #lectro-dynamic §peaker
of the moving coiltype.

Heretofore loud spedkers of the -cone-shaped
diaphragm type have been supported upon skele-
ton metal frames with the moving coil ahd mag-
‘net construction ‘arrahged tearwardly of the apex
of the speaker cone. Prior constritctions of this
nature are of considerable thickness and the
metal frame §upportihg the cone-shaped dia-
phragm is stbjected to certain resonance that
sometimes impairs the quality of speech or tones

produced by the diaphtagn.

The present lnvention €mbiaces the provisicnh
of a moving coil diabhragi Speaker ih which
the frame constfiction for Wbiinting the mag-
net elements and diaphragm 15 Tormed -or
moulded of plastic tesin.

Another object of the ifivehtlon resides in the &

provision of & sound producing device of the
moving coil type wherein the frame cohstrue-
tion for supporting the maghet and diaphragm
elements is of resinous material dhd of skeleton

formation to Ihinimize ihtérferehce with the !

sound waves produced by thovement of the dia-
phragm.

Another object of the inventioh resides in the
nrovision of & Moving coil type diaphiagm speak-
er in which the frame member supborting the
maghet and a frame fember f6f mounting the
coil centering devite are Torined of Tésin or other
material having substantially hoh-magnetic and
non-current condiactihg c¢haracteristics.

Another object of the invention resides in the

provision of a moving ¢oil diaphragm type
spesker in which the frame construction em-
hodies ihexpensive and readily available material
and in which the assembly of élements is greatly
simpliflied. .

Further objett of the invention resides in a
moving coil @iaphragm type speaker of a char-
acter permitting the use of conventional types
and sizes of maghnets, magnet assemblies, voice
coils, and centering spider in combination with a
moulded frame of resinous material,

Still a further object of the invention is the
provision of a sound radiating cone and mov-
ing coil construction so arranged with respect

to the magnetic unit whereby the thicknéss of

such unit over prior devices is greatly reduced.
Further objects and advantages are within the
scope of this invention such as relate to the ar-
fangement, operation and function of the re-
lated elements of the structure, to various de-
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tails of construction and to -combinations of
parts, elements per se, and to econhomies of man-
ufacture and numerous other features as will be
apparent from & consideration of the specifica-
tion and drawing of a form of the invention,
which may be preferred, in which:

Figure 1 is g front elevatlonal view of the
sound producing means of my invention;

Figure 2 is a sectional view taken substantially
on the line 2—2 of F1gure 1; )

Figure 3 is a rear eIevation'al view of the
speaker construction shown in Figure 1;

Pigure 4 is a fragmentary detail sectlonal view
taken substantially on the line 4—4 of Figure 1;

Figure 5 is a fragmentary detail sectional view
taken substantially on the line 5§ of Figure 3;

Figure 6 is a sectional view sim11ar to Figure
2 illustrating a modified form of my invention;

Tigure 7 is a plan view of a speaker showing
another form of my invention:

Figure 8 is a sectional view through the
speaker construction shown in Figure 7;

Figure 9 is a fragmentary detail sectional view
taken substantially on the line 9—8 of Figure 8;

Figure 10 is a sectional view similar to Fig-
ure 8 illustrating a further form of speaker con-
struction, and

Figure 11 i5 a sectional view showing a por-
tion of a resinous frame construction embodying
a reinforcing means.

Referring to the drawings in detail and pai-
ticularly to the form of the invention shown in
Figures 1 through 5 inclusive, the sound produc-
ing means or speaker construction of my inven-
tion is provided with & magnet assembly includ-
ing a bar 10 of soft iron of magnetizable metal
which is configurated into closed contour shown
in Figure 2. The ends of the bar 10 are brought
into abutting engagement as indicated at f1..
The bar 18 is generally ring shaped and provides
a metallic path for the maghetic lines of force.
While I have illustrated a magnet of the so-called
permanently magnetized type, it is to be under-
stood that an electro-magnet or one that is en-
ergized by means of current flow through a coil
surrounding 2 portion of the magnet bar may be
utilized without departing from the spirit of the
invention. Disposed intetiorly of the bar 10 is
a magnet member {2 in inetallic contact with
the har 18 so as to prov1de a metallic path for
magnetic lines of force. Txtending from the
magnet {2 is 4 pole piece or magnet pole 1%
which is joined to the magnet 12 in & manner to
establish a metallic contact between the magnet
12 and the pole piece 15. The eléments of the
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magnet construction are mounted upon a suitable
skeleton-like frame member {7 which is formed
of moldable material such as resin or others of the
so-called plastics. I have found that a poly-
styrene plastic or a material of the phenol
formaldehyde group may. be used for the frame
construction. The main frame {7 is inclusive of
an annular portion (8 formed with inwardly ex-
tending radially arranged members {8 which join
the annular portion of the central portion 22, the
latter being molded about portions of the bar
10, magnet {2 and pole piece {5 whereby these
elements are held in central position with respect
to the annular portion {8. It should be noted
that the portion 22 of the molded frame dis-
posed immediately adjacent and exteriorly of the
bar 10 are integrally connected together within
the interior of the magnet 18 by portions 23,
the latter surrounding the cylindrical magnet 12
and the cylindrical pole piece 5.

The loud speaker of my invention is inclusive
of cone-shaped diaphragm 25 which provides the
sound radiating element of the construction.
The peripheral portion 28 of the cone is adapted
to rest upon a ledge 27 formed on the periphersl
portion I8 of the frame (7. The ledge 27 is
bounded by a flange 28 molded as an integral
part of the frame {7. Disposed centraily of the
diaphragm 25 is a cylindrical member or form 29
constructed of paper, fiber, or other suitable non~
magnetic material which is secured by suitable
means such as gluing or sewing to the central
portion of the cone or diaphrasm as at 21.
Mounted or wound upen the form 28 is a com-
paratively few turns of fine wire forming a coil
33. The leads or connections 34 of the coil pass
through small openings in the diaphragm and
are connected to suitable terminal posts or con-
nectors 37 mounted upon a supplemental frame
portion 38 which is also molded of suitable resin
in the same manner as the frame portion i7.
The leads 34 are extremely flexible so as to
minimize interference with the relative axial
movement of the diaphragm 25. The coil leads
are arranged to be connected to the output or
power valve circuit of an audio frequency ampli-
fier (not shown) in the conventional manner.

Ag particularly shown in Figures 2 and 3 the
frame member. 38 has an annular periphersl
portion 39 and radially arranged spokes or ribs
40 which integrally join the peripheral portion
with a central circular ledge 4. Glued or other-
wise secured to the inner side of the ledge 41 is
an annular portion 43 of a spider or member 44,
the latter serving the purpose of properly center-
ing the moving or voice coil 33 with respect to
the pole piece I15. The spider 44 is secured to
a peripheral edge of the coil form 280 by gluing
the elements together or by other suitable
means. The portion of the bar member {8 ad-
jacent the sound radiating cone 25 is provided
with a cylindrical opening 46 to receive and ac-
commodate the form 39 and the coil 83. The
clearance spaces between the coil and the pole
piece 15 and between the coil and the wall of
the opening 46 in member 6 are only a few
thousandths of an inch. A minimum of clear-
ance is necessary in order to obtain a high effi-
ciency for the loud speaker.

The cone-shaped diaphrasm 25 is preferably
formed of paper, fiber or other suitable material
and is configurated with annular convolutions 48
to facilitate axial movement of the body of the
diaphragm 25, form 30 and the voice coil 32. The
centering spider 44, fabricated of suitable ma-
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terial such as paper, fiber or the like, is also
configurated with annularly arranged convolu-
tions 49 to facilitate axial movement of the form
3¢ and coil 33. The spider 44 serves to guide and
maintain the form 30 and coil 33 in the annular
space between the pole piece 15 and the member
i0. The frame portion 38 may be secured to the
frame member 17 in any suitable manner as by

means of screws 47 threaded into spaced open- .

ings provided in the peripheral portion {8 of the
frame member {1. A disc 51 of felt or other suit-
able material is cemented or glued to the exterior
portion of ledge 41 on the supplemental. frame
member 38 to provide a dust excluding means for
the interior of the chamber formed by the coil
form 30 and the centering spider 48.

While the speaker may be positioned so that

the radiation of sound may be emitted from elther:

side of the diaphragm 25, I have found it prefer-
able in use to dispose the speaker with the frame
17 forwardly of the diaphragm. In order that
the radial portions or arms {9 and 4§ forming
integral parts of the frames 17 and 2§ respec-
tively have a minimum of effect upon the sound
waves, I preferably form these radial arms as
shown in Figures 4 and 5. In cross section they
are generally triangular in configuration so that
the surfaces 5f and 52 facing the diaphragm 25
are angularly arranged or canted so that sound
waves engaging the arms are angularly reflected
from the canted surfaces, thus presenting a
minimum of interference with the passage of
sound waves radiated from the diaphragm.

In the construction of speaker hereinbefore de~
seribed, the moving coil and magnet construction
are disposed substantially within the concave or
frusto-conical formation of the diaphragm 25 in
contradistinction to conventional type speakers
wherein the magnet and moving coil are disposed
on the opposite side of the diaphragm. Thus by
my construction there is produced an extremely
compact unit occupying a comparatively small
space as this arrangement secures a minimum
thickness of speaker assembly. Furthermore the
use of a frame construction formed of moldable
resinous material which is non-magnetic and
when formed as illustrated is substantially non~
resonant, there is provided a speaker unit which
may be inexpensively manufactured and which
functions very eficiently. 'The elements such 2as
the cone-shaped diaphragm, the coil and its sup-
porting form and magnets are of conventional
design and dimension so that the frame struc-
tures 17 and 38 may be readily molded or formed
to support and secure the several elements in
cooperative relationship.

A modified form of the speaker of my invention
is illustrated in Figure 6. In this form of the
invention the member 10’ is provided with a
pole stem 88 which is secured to and has metallic
contact with the ring-shaped member 18’ as at 56.
The frame structure {1’ and 38’ are similar to
the frame 17 and 38 hereinbefore described.
This type of speaker embodies a cone-shaped
diaphragm of sound radiating member 25’. The
form 39, voice coil 3%’, and a centering spider 44’
are the same construction as disclosed in the form
shown in Figure 2 of the drawings. -The speaker
of the type shown in Figure 6 may be constructed
to provide a comparatively thin unit by reason of
the employment of 2 one-piece pole stem or mag-
net 85 as this element may be of lesser length
than the combined lengths of the cylindrical
magnet {2 and the pole piece {5 of the construc-
tlon shown in Figure 2. I have found that a
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xpeaker of this characterfunctions very-efficiently
and provides an inexpensive unit where the space
factor is of paramount-importance.

In Figures 7, 8 and: 9 of the drawings there is
illustrated: & further form of speaker construc-
tion of my invention embodying an annular or
ring type magnet dispesed with its: axls coinci-
dental with tue axis of the pole piece. In this
form, the frame 58 is of molded plastic and em-
bedded: in the frame is an annular magnet 81 of
the so-called permanent magnetic type. Cen-
trally disposed with respect to- the: annular mag-
net 61 is a pole piece or magneb B2 also of the
permanent magnetic type. An annular space 63
is provided between the inner wall of the mag-
net 61 and the exterior cylindrical surface of the
pole piece 62' in which space is disposed a coil
form 64 supporting convolutions of wire form-
ing & voice coil 65. The coil supporting form 54
is connected to a cone-shaped djaphragm 66
which is secured at its periphery at 87 by means
of glue or cement to a peripheral flange 68 formed
on the molded frame §8. The coil supporting
form 64 is properly positioned by means of a
centering spider 69 which is glued or cemented
to a ledge 10 molded into the frame §0. In this
form of the invention, the diaphragm and coil
centering spider are supported upon the frame
member 80, In this construction the radial arms
71 which integrally join the peripheral flange 58
of the frame structure to the central annular
portion 12 are configurated in cross section as
shown in Figure 9. Through the use of this
particular shape of radial arm, 2 minimum of
interference is provided for the sound waves
emanating from the cone-shaped diaphragm 68,

The form of the invention shown in Figure 10
is similar to that shown in Figure 8 wherein the
frame 68’ supports an annularly-shaped per-
manent magnet 61’ which surrounds a centrally
disposed pole piece 62 This form of the inven-
tion is inclusive of a sound radiating cone or dia-
phragm 66", a coil supporting form 64’, a voice
coil 65’ and coil centering spider §9’ of similar
construction to that shown in the form of the
invention of Figure 8. In the construction shown
in Figure 10, there is provided an additional me-
tallic path for the magnetic lines of force or
flux, said added metallic path being in the form
of a dise 15 of soft iron, the innermost portion
of which is in metallic contact with a central pole
piece §2’. The disc 15 of soft iron is formed with
an axially projecting flange portion 18 which is
in metallic contact with the annular permanent
magnet 61, The soft iron disc 75 is molded into
the frame 68’ so as to be permanently held in
contact with the annular magnet &1’ and the
pole piece 62’. The dise 15 provides a metallic
path to facilitate movement of the lines of force
through the magnet elements.

There is shown in Pigure 11 a fragmentary
view of a portion of a molded speaker frame {1’
in which a reinforcement is embedded. Thus the
plastic frame may incorporate a fabric or fibrous
reinforcement 89 to lend strength to the molded
frame. The reinforcement may consist of a thin
metal member embedded in the molded material
to enhance the strength of the frame construc-
tion.

From the foregoing description it will be ob-
vious that I have provided an inexpensive con-
struction of loud speaker for radios or electronic
devices which occupies a minimum of space and
which may be fabricated from magnet coil and
diaphragm elements of conventional design.
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. In producing. the speaker. constructions. of: my
invention, suitable molding dies or molds (not
shown) may: be.utilized. The magnet elements
or assembly. may: be placed: in the molds and the
resin, in moldable or plastic condition, may he
injected into. the dies by conventional methods
whereby the frame in finished form has the mag-
net elements securely and permanently em-
bedded therein.

1t is apparent that, within the scope of the
invention, modifications- and different arrange-
ments may be made other. than is herein dis-
closed, and the present disclosure is illustrative
merely, the invention comprehending all varia-
tions. thereof. :

What I claim is:

1. In combination, a speaker including a base
frame formed of resinous molded material; a
magnet permanently embedded in the meolded
resinous frame; a cylindrically-shaped pole piece
associated with said magnet and forming there-
with an annular space; a coil disposed in said
annular space; a cylindrical sleeve of nonmetallic
material supporting said coil; a frusto-conically
shaped diaphragm connected to said coil sup-

. porting means; the peripheral portion of said dia-
“phragm being secured to the frame, and a cen-
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tering spider of nonmetallic material connected

‘4o said coil supported means and adapied to

mainkain the eoil in said annular space oub of
engagement with said magnet and pole piece.

9. Tn. combination, a sound radiating means
including & frame formed of resinous material;
a magnet and pole piece assembly carried by said ‘
frame: a coil operatively associated with said pole
piece and magnet assembly; a member support-
ing said coil; a diaphragm connected to said coil
supporting member; the peripheral portion of
said diaphragm being secured to said frame; and
means associated with said diaphragm and car-
ried by said frame for centering said coil sup-

‘porting member with respect to the pole piece.

3. In combination, a speaker; a base frame
formed of resinous material; a magnet embedded
in the resinous frame; a pole piece in engagement
with said magnet; said magnet having a circu-
1lar opening formed adjacent said pole piece pro-

-viding therewith an annular space; a coil dis-
posed in said annular space; means supporting

said coil; a diaphragta connected to said coil sup-

‘porting means, said diaphragm being supported

vpon said base frame, and a centering spider

formed of nonmetallic material connected to said

coil supporting means and adapted to maintain
the coil in said annular space out of engage-
ment with said magnet and pole piece.

4, In combination, a speaker; a base frame
formed of resinous material; & magnet embedded
in the resinous frame; a pole piece in engagement
with said magnet; said magnet having a circu-
lar opening formed adjacent said pole piece pro-
viding an annular space; a coil disposed in said
annular space; means supporting said coil; a
diaphragm connected to said coil supporting

5 means; said diaphragm being supported upon

said base frame; a secondary frame formed of
resinous material secured to said base frame;
and a member secured to said secondary frame
and to said coil supporting means for centering
the latter about the pole piece.

5. In combination, a sound radiating device
including a frame formed of resinous material;
a magnet carried by said frame; -a pole piece in
engagement with said magnet; a coil disposed in
cooperative relationship with said pole piece and
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s2id magnet; a cone-shaped diaphragm having
its central portion adapted to support said coil;
said frame being formed with a central portion
and a peripheral portion; said peripheral portion.
being integrally joined to a central portion by
means of radially arranged arms, said dia-
phragm being secured to the peripheral portion
of said frame; said arms being substantially tri-
angular in cross section for refiecting sound
waves emanating from said diaphragm which
impinge upon said arms.

6. In combination, a sound radiating device
including a frame formed of molded resinous
material; a magnet embedded in said molded
frame; a cylindrical pole piece in engagement
with said magnet; a coil disposed in coopera-
tive relationship with said pole piece and said
magnet; a cone-shaped diaphragm having ifs
central portion adapted to support said coil; said
frame being formed with a central portion and a
peripheral portion; said peripheral portion being
integrally joined to a central portion by means
of radially arranged arms, the peripheral por-
tion of said diaphragm being secured to the pe-
ripheral portion of said frame; said arms being
configurated for angularly
waves impinging thereon.

7. In combination, a sound radiating device
including a main frame made of molded non-
metalli¢ material; a magnet embedded in said
main frame; a pole piece associated with said
magnet and supported by said frame; a cylin-
drical coil form surrounding said pole piece; &
‘coil carried by said form; a cone-shaped dia-
phragm connected to said coil form for support-
ing the same, the periphery of said diaphrasm
being secured to said main frame; a supplemental
frame; and a member secured to said supple-
‘mental frame and to said coil form for centering
the latter about the pole piece.

8. In combination, a sound radiating device
ineluding a main frame made of molded resinous
material; a magnet embedded in said main frame;
‘a pole piece associated with said magnet and
supported by said frame; a cylindrical coil form
surrounding said pole piece; a coil carried by
.said form; a cone-shaped diaphragm connected
.to said coil form for supporting the same, the
periphery of said diaphragm being secured to said
main frame; a supplemental frame formed. of
resinous material; means for securing said sup-
plemental frame te said main frame, and a mem-
ber secured to said supplemental frame and to
said coil form for centering the latter about the
pole piece.

9. A speaker including a frame structure; said
frame structure having main and supplemental
members; means for securing said members to-
gether; said frame structure being formed of
molded resin; a magnet and pole piece assembly
embedded in one of the components of said

reﬂecting sound
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frame; a cone-shaped diaphragm carried by said
frame construction; a voice coil unit connected o
said diaphragm and disposed in cooperative rela-
tionship with said pole piece, and a voice coil cen-
tering member secured to the supplemental frame
member,

10. A speaker construction including a frame
structure; said frame structure having main and
supplemental members; means for securing the
frame members together; said frame members
being formed of molded resin; a magnet and pole
piece assembly embedded in one of the compo-
nents of sald frame; a cone-shaped diaphragm
carried by said frame construction; a voice coil
unit connected to said diaphragm and-disposed in

cooperative relationship with said pole piece; a

voice coil centering member secured to the sup-
blemental components of said frame; said magnet
and pole piece assembly being arranged at the
coneave side of said diaphragm.

11, A speaker including a base frame formed. of
resinous material; a magnet centrally disposed
and embedded in said frame; a pole piece in me-
tallic engagement with said magnet; a cylindri-
cal member of non-magnetic material surround-
ing said pole piece; a coil mounted upon said
cylindrical member movable axially of said pole
piece; a cone-shaped diaphragm having its cen-
fral. portion connected to said cylindrical mem-~
ber; the concave configuration of said diaphragm

.bcmg adjacent said magnet; the periphery of said

diaphragm being mounted upon said base frame;
a spider connected to said eylindrical member for

-centering said member and coil adjacent said pole

piece; means including a secondary frame se-
cured to said base frame and adapted to support
said spider; said base and secondary frames in-
cluding peripheral portions and radially disposed
arms integrally connected with said peripheral
portions, the cross sectional configuration of said
radial arms being of substant1a11y triangular con-
tour.

WILLIAM C. EAVES.
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