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To all nohom it may concern: 
Be it known that I, LEE. W. EsTERBROOK, 

a citizen of the United States, and resident 
of Washington, in the District of Columbia, 
have invented certain new and useful. Im 
provements in Sound-Reproducing Instru 
ments, of which the following is a specifica 
tion. 
My invention relates to improvements in 

reproducers for radio loud talkers or other 
sound reproducing devices, and it consists in 
the combinations, constructions and arrange 
ments herein described and claimed: 
An object of my invention is to provide a 

diaphragm for sound reproducing and re 
E. instruments by means of which a 
clear, natural and loud tone is secured and 
in which disagreeable noises are eliminated. 
A further object of my invention is to 

provide a device in which each sound is re 
produced distinctly according to its tone 
value when in combination with numerous 
other sounds. . . . 
A further object of my invention is to use 

a combination of materials hitherto not used 
in a diaphragm for sound recording and re 
producing instruments. 
Other objects and advantages will appear 

in the following specification and drawings 
and the novel features of the invention will 
be pointed out in the appended claims. 

In the accompanying drawings: 
Fig. 1 is a plan view of one form of dia 

phragm. 
Figs. 2, 3, 4, 5 and 6 are plan views of 

modified forms of this diaphragm. 
Fig. 7 is a cross-section on the line a-a 

of Fig. 1. 
Fig. 8 is a cross-section on the same line 

a-a of Fig.1 showing corrugations used in 
place of strips. These corrugations separate 
the diaphragm into sections having different 
periods of vibration in a similar manner as 
the strips. 
My invention herewith described consists 

of a diaphragm for use in sound recording 
and reproducing instruments of some suit 
able substance such as phenol condensation 
product or silicon steel to a face of which 
are attached short ribs or strips of a stiff 
but bendable material. The object of these 
strips is to divide the diaphragm into sec 
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tions of various size and flexibility, each sec 
tion having its own natural period of vibra 
tion. The various sections will respond to 
impulses of their own frequency and com 

bine to reproduce the full natural tones im 
pressed upon them without distortion or 
confusion. 

In Fig. 1 is shown a form of diaphragm 
in which the strips b-b are narrow and of 
varied length and width. The group of 
these members is arranged in a general ob 
long form each being firmly held to one face 
of the diaphragm. In Fig. 2 is shown a 
diaphragm in which the strips are of nearly 
equal width, arranged in a circular form and 
connected by means of narrow strips from 
the same piece of material. Fig. 3 is a modi 
fied form of diaphragm in which the strips 70 
are all of different lengths connected by nar 
row parts of the same piece of material. 
Fig. 4 is a modified form of diaphragm in 
which narrow strips are arranged from the 
center outward in the form of a pyramid 
and inverted pyramid. Fig. 5 is a modified 
form of diaphragm in which the members 
are curved. Fig. 6 is a modified form of 
diaphragm in which the disk has five sides 
and a group of strips is arranged parallel 
with each side. In all of these diaphragms 
the strips are arranged to form graded 
scales, that is: The longest strip in each 
group lies next to one shorter than itself. 
The variance in length continues regularly 
in this manner from the longest strip in each 
group to the shortest in the same group so 
that the ends of the strips in each scale to a 
straight line or a curve as shown in the ac 
companying drawings. 

ere are two principal methods which 
can be used in the construction of a dia 
phragm intended to act in relation with a 
magnet or magnets. According to one 
method a disk is cut from a sheet of suitable 
magnetic material of proper size and shape 
to fit the housing of a loud talker unit. A 
number of strips of fibrous material impreg 
nated with a phenol condensation product 
are cemented on a face of the disk as shown 
in Figure.1. I prefer to cut these strips 
of an inch wide except the center one which 
I make , wide. For different effects I use 
other widths. I cut the strips from A to 
1A, inches in length for a diaphragm of 2% 
inches in diameter, varying these lengths 
when different results are desired. This 
method may be used with all of the forms 
of diaphragms shown in the drawings and 
described in the specification. 
When diaphragms are constructed accord 

ing to Figs. 4, 5 and 6 they function better if 
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a magnet is supplied for each group of 
members. 
What claim is: 
1. A diaphragm for sound reproducing or 

recording instruments comprising a small 
sheet of resilient material and members con 
sisting of flexible strips of varying length 
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arranged at equal distances each from its 
nearest neighbor on one face of the dia 
phragm and closely attached thereto. 

2. A diaphragm, for sound reproducing 
or recording instrument comprising a small 
sheet of resilient, magnetic material and 
members consisting of strips of different, 
material and varying area arranged in 
group form in such a manner that they form 
regularly graded scales closely attached 
thereto. 

3. A diaphragm for sound reproducing or 
0 recording instruments comprising a disk of 
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resilient material and members consisting of 
narrow strips of varying lengths and of dif 
ferent material from the disk arranged in 
groups to form graded scales closely at 
tached thereto. 

4. A diaphragm for sound reproducing or 
recording instruments comprising a disk of 

consisting of narrow strips of varyi 
lengths arranged in the form of grade 
scales closely attached thereto. 
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resilient, magnetic material and members 
30 

5. A diaphragm for sound reproducing or 
recording instruments comprising a disk of 
resilient, magnetic material and members 
consisting of attached strips of varying 
lengths in group form so arranged that eac 
group forms a regularly graded scale. . 
In testimony whereof I affix my signature. 

LEE W. ESTERBROOK. 
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