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ed to and adapted to actuate the diaphragm of a 
; to provide improved 

ding or armature. 

Patented Oct. 10, 1933 
. . 

My invention relates to sound reproducing de 
vices of a type commonly employed in connec 
tion with radio-receiving sets, and the invention 
has among its other objects the production of 
devices of the kind described which will repro 
duce sounds efficiently without distortion thereof. 

Particular objects of my invention are to pro 
vide improved means for actuating the dia 
phragm of a sound reproducer; to provide an im 
proved magnetizing structure which co-operates 
with an armature or win operatively connect 
sound reproducing de 
means for supporting a w 
which is operatively connected to the diaphragm 
"of a sound reproducing device and is arranged 
to co-operate with a magnetizing structure to 

20 

actuate the diaphragm; to provide improved 
means for actuating a sound reproducing device 
which comprises a plurality of diaphragms, and 
to provide an improved compact magnetizing 
structure for sound reproducing devices which 

... 25 
diaphragm. 

comprise a plurality of 
an electrical conductor arranged 
with the magnetizing structure to 
Many other objects and advantages will ap 

pear as this description progresses, reference 
30 

3. 5 

40. 

trated a preferred form of the invention, theref 
cylindrical 45 

being had to the 
wherein: . . . . . 
- Figure 1 is a front elevation of a reproducing 

Fig. 2 is a section taken on line 2-2 of Fi 
Fig. 3 is a section taken on line 3-3 of 
Fig. 4 is an enlarged section taken on line. 

device or a loud speaker which embodies the 

of Fig.1. . . . 
Fig. 5 is a section taken on line 

3, and . . . . . . . ... ." 
Fig. 6 is an enlarged se 

6-6 of Fig. 3. . . . . 
Referring to the drawings wher ave 

erence character 10 designates a cylindric 
housing member mounted upon a suitable ba 
10d. Disposed within the housing 10 are dia 
phragms 11 and 12, which are preferably formed 
from fabric, but which may be formed from any 

50 suitable material. The diaphragm 12 has its 
periphery rigidly secured to the front edge of the 
cylindrical housing member 10 by any suitable 
means and suitable means is also employed to 
secure the periphery of the diaphragm 11 to a 
ring 13 which is rigidly secured by bolts 15, or the 

i equivalent, to a bar 16, the bar 16 being rigidly 

oseph Swallow, Berwyn, In, assignor to Temple 
Corporation, Chicago, Ill., a 

5, 1929. serial No. 371,208 
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secured to the rear edge of the housing 10 by 

isioned by drawing their central p 
each other as best illustrated in Fi 

19 by means hereinafter described. I also pre 
fer to apply a substance to the diaphragms 11. 
place them under additional tension. 

At its front end the sle vided, with an integral 
from the wall is a bolt 2 
bolt 23 secures a sheet 
provided with a nut 2 
is clamped ween the wa 
portion of the diaphragm 12 and 

diaphragms actuated by 

tively large aperture 35thereinto accommodate 
the sleeve 19. It will be noted that thematerial 

ing flange 38 which clan . . . . . . . . . . . 
sof the diaphragm 11 between it and the washer 

tially equal to the external diameter of the 
The sheets 25 

and 12 and by the flexible lar 
sheets 25 and 30. 

1930,186 

Ill., a corporation 

screws 18, or the equivalent. . . The diaphragmsland 12 are preferably ten 
portions toward 

tral portions being rigidly secured 

and 12 which will cause them to shrink and thus 
The sleeve 19 is preferably formed from paper 

or a phenolic condensation product, although 
it may beformed from any suitable material. 

a washer 26 to the eeve. 19, the bolt 23 being 
As shown, the sheet 25 
wall.21 and the central 75 

he central por tion of the diaphragm 
sheet 25 and t 

sleeve. 19. Projecting into the sleeve 19, and 
secured thereto'by adhe ecured thereto by adhesive, or any other suitable means, is a sleeve 37 having an outwardly extend 

' ' ' ' ". . . , ' '. clamps the central portion 90 

5, the central portion of the diaphragm 11 being 
provided with an aperture of a diameter substan 

95 
- . and 30 are preferably circular 

in form and their outer margins are preferably 
8 ' ' ', 'w' . . ." " r the equivalent, to 

hich are, in turn, 
a magnet mem-100 ber 45. The sheets 25 and 30 may be made of any 

suitable material, such as fabric or the equiva 
lent, but I preferably form them of the substance 
known as "formica", or a similar substance, the sheets being relatively flexible and being prefer 105 
ably provided with a plurality of grooves 47 which 
form flexible arms:48 in the sheets. Obviously, 
the sleeve 19 is supported by the diaphragms 11. 

ins, 48 formed in the 
l10. 
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2. 
The improved speaker includes a magnetizing 

structure which preferably comprises the magnet 
member 45 and the magnet member 45 is pref 
erably formed from a bar bent to provide a rela 
tively long straight portion 50, at the ends of 
which are shorter straight portions 51 arranged 
at right angles to the portion 50. The portion 50 
is secured to the bar 16 by the bolts 15. At the 
ends of the portion 51 are inwardly extending 
portions 52, the ends of which preferably abut 
each other, as indicated at 54 in Fig. 6. A rela 
tively large aperture 55 is formed in the abutting 
ends of the magnet member portions: 52 and this 
aperture is concentric with the sleeve. 19. Se 
cured to the magnet member portion 50 by a 
screw 58, or the equivalent, is a pole piece 59 
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which projects into the sleeve 19 and into the 
aperture 55 so that an annular magnetic field is 
provided between the cylindrical surface of the 
aperture 55 and the outer end of the pole piece 
59. Mounted upon the magnet member portion 
52 are windings 60, whereby the magnet member 
45 and the pole piece 59 may be energized, it 
being readily understood that the windings 60 
may be connected to any suitable source of elec 
trical energy. 

Disposed in an annular groove 62 formed in the 
sleeve 19 is an electrical conductor, armature or 
winding 63 which may be connected to any suit 
able source of telephonic currents, such as, for 
instance, the output circuit of a radio-receiving 
set. When the winding 63 is connected to such a 
source of telephonic currents and the windings 
60 are operatively connected to a suitable source 
of electrical energy, the telephonic currents flow 
ing into the winding 63 will react with the an 
nular magnetic field obtaining between the pole 
piece 59 and the surrounding portion of the mag 
net member 45. The reaction causes the Winding 
63 and the sleeve 19 to vibrate and this vibra 
tion is transmitted to the diaphragms. 11 and 12 
which translate it into sound. 

It is readily understood that flexible arms 48 
provided in the sheets 25 and 30 permit, vibra 
tion of the sleeve 19 and that they hold the sleeve 
19 and the winding 63, concentrically with respect 
to the pole piece 59, and the cylindrical surface 
of the aperture 55 so that a relatively small clear 
ance may be provided between the pole piece 59 
and the interior surface of the sleeve 37 and 
relatively little clearance may be provided be 
tween the winding 63 and the cylindrical surface 
of the aperture 65. Of course, the material Sur 
rounding the aperture 55 is the outer pole piece 
with respect to the pole piece 59, which may be 
termed the "inner' polepiece. 
While I have shown and described certain em 

bodiments of my invention, it is to be understood 
that it is capable of many modifications. 
Changes, therefore, in the construction and ar 
rangement may be made without departing from 
the spirit and scope of the invention as disclosed 
in the appended claims, in which it is my inten 
tion to claim all novelty inherent in my invention 
as broadly as possible, in view of the prior art. 
What I regard as new, and desire to secure by 

Letters Patent is: 
1. A device of the kind described comprising 

a plurality of diaphragms, a magnet forming a 
magnetic field, an electrical conductor disposed 
in said magnetic field and interposed between 
the diaphragms, and a support for said electri 
cal conductor operatively connected to said dia 
phragms to vibrate therewith. 

2. A device of the kind described comprising 

1,930,186 
a plurality of diaphragms, a magnet forming a 
magnetic field, an electrical conductor disposed 
in said magnetic field, a support for said con 
ductor operatively connected to said diaphragms 
to vibrate therewith, and flexible means for 
maintaining said support in alinement with said 
magnet. 

3. A device of the kind described comprising a 
plurality of diaphragms, a magnet forming a 
magnetic field, an electrical conductor disposed 
in said magnetic field, a support for said con 
ductor operatively connected to said diaphragms 
to vibrate therewith, and flexible means between 
said diaphragms for maintaining Said support 
in allinement with said magnet. 

4. A device of the kind described comprising 
a plurality of diaphragms, a magnet forming a 
magnetic field, an electrical conductor disposed 
in said magnetic field and interposed between the 
diaphragms, a support for said electrical con 
ductor operatively connected to said diaphragms 
to vibrate therewith, and flexible means for 
maintaining said support in alinement with said 
magnet. - - 

5. A device of the kind described comprising 
a plurality of diaphragms, a magnet forming a 
magnetic field, an electrical conductor disposed 
in said magnetic field and interposed between 
the diaphragms, a support for said electrical 
conductor operatively connected to said dia 
phragms to vibrate therewith, and flexible means 
between said diaphragms for maintaining said 
Support in allinement with said magnet. 

6. A device of the kind described comprising 
a plurality of diaphragms, a magnet having an 
annular magnetic field, a member attached to 
the central portions of the diaphragms and mov 
able therewith, a winding carried by said mem 
ber and disposed in Said magnetic field, flexible 
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means at one end of said member for maintain- ) is 
ing it in alinement with the magnet, and flexible 
means at the other end of said member for main 
taining it in alinement with said magnet. 

7. A device of the kind described comprising 
a plurality of diaphragms, a magnet having one 
portion thereof disposed to one side of the dia 
phragms and another portion thereof disposed 
between the diaphragms, said magnet having 
poles providing an annular magnetic field, and 
an annular electrical conductor disposed in said 
field and operatively connected to said dia 
phragms. 

8. A device of the kind described comprising 
two diaphragms, a member secured to said dia 
phragms and tensioning them, a magnet provid 
ing a magnetic field, and an electrical conductor 
carried by said member and operatively disposed 
to react with said magnetic field. 

9. A device of the kind described comprising 
a plurality of diaphragms having their periph 
eries spaced from each other, said diaphragms 
being provided with alined apertures, a magnet 
forming a magnetic field between said dia 
phragms, and comprising a pole piece alined with 
said apertures, an electrical conductor disposed 
in said magnetic field and interposed between 
said diaphragms, and a support for said elec 
strical conductor operatively connected to said 
diaphragms to vibrate therewith. 

JOSEPH SWALLOW. 
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