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2,565,069 

LOUD-SPEAKER OF THE DOUBLE 
DIAPHRAGM TYPE 

Bernard A. Engholm, deceased, late of Shaker ‘ 
Heights, Ohio, by Beatrice H. Engholrn, execu 
trix, Cleveland, Ohio, ,assignor to The Rola 
Company, Inc., Cleveland, Ohio, a corporation 
of Ohio 
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2 Claims. 
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This invention relates to loud speakers, par 
ticularly those used in radio receiving sets, public 
address systems and the like. 
One of the difficulties experienced in radio re 

ception is the reproduction of notes in the high 
frequency portion of the audible range. Expe 
rience has shown that a loud speaker diaphragm 
must possess su?icient mass to withstand han 
dling in assembly and transportation, but that 
the response of the diaphragm diminishes pro 
gressively as the mass increases. Thus, a dia 
phragm which normally would be satisfactory for 
mechanical reasons, would be limited in response 
to about ?ve thousand cycles, but the audible 
range is considerably above that limit. However, 
if the mass were reduced to approach the degree 
of desirable response the diaphragm would be 
too fragile to be useful. 
An object of the present invention is to make 

a diaphragm construction which will increase the ‘ 
frequency range of present known loud speaker 
diaphragms by several thousand cycles, without 
reducing the mechanical strength of the struc 
ture. The invention contemplates additionally a 
construction that will effect such change in the 
higher frequency range without in any way dim 
inishing the present range of responsiveness in 
the lower frequency range, and without requiring 
changes in the present construction of a speaker. 

, In the drawings, Fig. 1 illustrates a side eleva 
tion, partly in section, of a loud speaker embody 
ing the present invention; Fig. 2 is a front view 
of the speaker; Fig. 3 is a section on a large scale 
through the region of connection between the 
voice coil form and the diaphragm, and Fig. 4 is 
a diagram illustrating the response curves of the 
diaphragms of loud speakers with and without 
the invention of the present application. 
The present invention is shown in connection 

with a loud speaker having the customary mag 
netic structure I0, housing I l, voice coil form l2, 
diaphragm l5, inner support 55 for the dia 
phragm and voice coil form, and an outer sup 
port I‘! for the diaphragm. The diaphragm I5 
is usually frusto-conical in form, with a cylin 
drical neck 20 that is adapted to extend into the 
cylindrical voice coil form and to be cemented 
thereto. The foregoing assembly is typical of 
loud speaker units which have heretofore been 
in general use. 
The present invention contemplates an increase 

in the responsiveness of the loud speaker, par 
ticularly in the high frequency audible range, 
and the preferred form for accomplishing such 
result embodies a second diaphragm 25, prefer 
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ably shown as frusto-conical in shape, but of 
smaller size than the diaphragm IS. The smaller 
diaphragm is disposed within the larger and is 
supported with reference thereto in such manner 
that the walls of the two diaphragms are sepa 
rated, whereby they are free to vibrate independ 
ently of each other. The smaller diaphragm has 
a substantially cylindrical neck portion 26 which 
is adapted to extend into the neck of the dia 
phragm i5 and to be cemented thereto. Thus, 
movement of the voice coil form in response to 
current undulations produces a vibratory re 
ponse in both diaphragms. 
The smaller diaphragm has less mass than the 

larger and is preferably supported solely by the 
neck portion thereof within the larger diaphragm. 
Preferably the axial length of the diaphragm 25 
is shorter than the axial length of the diaphragm 
l5 whereby the smaller is disposed within the 
con?nes of the larger. 
Each diaphragm may be molded of ?brous ma 

terial in the same manner as heretofore has been 
the practice for making a single diaphragm. As 
heretofore stated, however, the mass will differ, 
and it has been found that satisfactory results 
will be obtained if the large diaphragm of what 
is commonly known as a 10” speaker has a Weight 
of 5.8 grams, and if the smaller diaphragm has 
a weight of 1.4 grams. The weight ratio is thus 
substantially 4 to 1. The diaphragms are shown 
as being slightly curved in cross-section, but if 
desired they may be straight. It has also been 
found, where the large base diameter of the dia 
phragm I5 is 10'', that satisfactory results will 
be obtained if the large base diameter of the 
diaphragm 25 is 31/2 inches. 
Figure 4 shows response curves for two loud 

speakers, one having the large diaphragm alone 
and the other having the double diaphragm of 
the present invention. The response curve of 
the former is indicated at B and that of the 
latter at A. In the diagram, the relative response 
in decibels is plotted against the frequency in 
cycles per second, and the curve A shows that 
the loud speaker having a‘ single diaphragm has 
a de?nite downward trend (representing the 
practical limit of satisfactory response) at 5,000 
cycles per second, while the loud speaker equipped 
with the double diaphragm does not out off until 
about 8,000 cycles per second. There is thus a 
gain in response of about 3,000 cycles per second. 
An advantage of the present invention is the 

fact that improved operating characteristics of 
a loud speaker may be obtained without requir 
ing changes to be made in the present construc 
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tion. Moreover, the smaller diaphragm may be 
inserted within the larger and rigidly fastened 
thereto adjacent the region of connection to the 
voice coil form, as a result of which a marked 
increase in the responsive range is obtained with 
out materially adding to the costof the speaker 
construction. 
What is claimed is: 
1. A loud speaker of a double diaphragmtype 

comprising three hollow members secured 'to 
gether, namely, a cylindrical voice coil form, a 
?aring outer diaphragm of conical form having 
a cylindrical neck extending within the Voice coil 
form and attached thereto, an inner diaphragm 
of conical form ?aring at a less angle than the 
outer diaphragm and having a cylindrical neck 
extending within the cylindrical neck of the outer 
diaphragm, and attached thereto, and a voice coil 
wound on the exterior of the voice-coil-form and 
surrounding also both of said necks. 

2. In a loud speaker of the double diaphragm 
type, a hollow voice coil form havingavoice coil 
on' the exterior thereof, an outer ?aring dia 
phragm of conical form having a hollow neck 
extending ‘within the voice coil form and secured 
thereto, an inner ?aring diaphragm of conical 
form having a hollow neck extending within and 
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secured to both the voice call form and the outer 
diaphragm. 

BEATRICE H. ENGHOLM, 
Executria: of the Estate of Bernard A. Engholm, 

Deceased. 
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