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My present invention relates to sli: , re 
producing apparatus of the type collimonly 
known as loud speakers, and more particu 
larly to a form of vibrating conical paper 
or fibrous diaphragm adapted to be em 
ployed in connection with Such apparatus. 

In the operation of loud speakers employ 
ing thin paper conical diaphragms, consid 
erable difficulty has been encountered owing 
to the tendency of such diaphragms to rattle 
at certain frequencies. This action is due to 
circumferential, parasitic vibrations which 
are set up in the body of the cone, causing 
the cone to depart from a circular cross 
section into a distorted irregular section the 
displacement of which introduces rattles at 
certain frequencies. Some of these vibra 
tions result from the use of a relatively long 
drive rod between the vibrating armature of 
the actuating mechanism and the cone, while 
others occur under the piston action of the 
cone, at large amplitudes. Owing 
chanical limitations, it is difficult to make the 
drive rod short enough to eliminate the cir 
cumferential vibrations. I have found, 
however, that by the provision on the cone 
of a plurality of properly spaced, embossed 
rings of a certain radius that these vibrations 
in the diaphragm may be prevented and rat 
tling substantially eliminated. 
While it is not unusual to employ corru 

gations in connection with flat or substan 
tially flat, metallic diaphragms, such corru 
gations have been employed to provide lat 
eral stiffness in the diaphragm. In the 
present case the corrugations provide ad 
ditional rigidity in the cone but at the same 
time substantially eliminate circumferential, 
parasitic vibrations. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself will best be understood 
by reference to the following specification 
when considered in connection with the ac 
companying drawing in which Fig. 1 rep 
resents a perspective view of the diaphragm 
embodying the features of my invention, 
while Fig. 2 is a view partly in section and 
partly in elevation of a portion of the dia 
hragm and the actuating mechanism there 
O 

Referring to the drawing, I have indicated 
at 1 a conical diaphragm having an angle 

to me 

cone may then be cut back to 

at its apex of about 105° and a base about 
inches in diameter. The diaphragm con 
sists of paper about 6 mils in thickness and is 
provided at its apex with an opening 2 which 
is adapted to be covered by a thin metal 
Spider 3. The latter is usually cemented to 
the diaphragm and provides means whereby 
the diaphragm may be connected to suitable 
actuating mechanism comprising an arma 
ture 4 and a drive rod 5. The base of the 
cone is provided with a flange 6 cut along 
radial lines 7 to provide a series of tabs 8 
extending around the entire flange and 
adapted to form a flexible support for the 
diaphragm. A plurality of parallel circum 
ferential corrugations or embossed rings 9 
are disposed on the surface of cone 1 and 
Spaced apart suitable distances which may 
vary from A inch to about A inch from 

. center to center. Each corrugation has a 
radius of about is inch, and the number of 
corrugations may vary, say from 5 to 10. 
With a 105 conehaving a base of 7 inches in 
diameter, five embossed rings will greatly re 
duce rattling in the diaphragm. When a 
cone of this size is provided with ten rings, 
however, the ratting is substantially com 
pletely eliminated. 
The conical diaphragm shown on the 

drawing may be developed with an angle 
at the apex of 105, and a base having a di 
ameter of approximately 9 inches. The 

provide the 
tab. 8, the cuts being spaced approximately 
A inch apart to'EE tabs approximately 
3A inch long. e tabs when pressed out 
wardly reduce the diameter of the base to 
approximately 7 inches and provide thereby 
a flexible supporting flange for the dia. phragm. 
What I claim as new and desire to secure 

by Letters Patent of the United States is: 
1. In a sound reproducing device, a fi 

brous, conical diaphragm having a series of 
spaced circumferential corrugations radially 
Spaced from one another along the conical 
surface of said diaphragm. 

2. In a sound reproducing device, a coni 
cal, fibrous diaphragm, actuating mechanism. 
therefor comprising an armature and a 
drive rod connecting the armature and cone, 
said diaphragm being provided with tem 
bqssed circumferential corrugations radially 
spaced from one another along the conical 
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surface of said diaphragm whereby parasitic 

10 

vibrations in the cone are substantially elim 
inated. 

3. in a sound reproducing device, a coni 
cal, paper diaphragm having a plurality of 
circumferential corrugations radially spaced 
from one another along its conical surface, 
each corrugation having a radius of Sufi 
cient magnitude to prevent any change in 
the contour of the cone during its operation. 

4. in a sound reproducing device, a coni 
cal, paper diaphragm having a plurality of 
spaced circumferential corrugations on the 
surface thereof, said corrugations being 
spaced apart from A to A, inch and having 
a radius of approximately A of an inch. 

5. In combination, a sound reproducing 
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device comprising a conical paper dia 
phragm having a diameter at its base of 
approximately 7 inches, and a plurality of 
circumferential corrugations on the surface 
of the conical diaphragm said corrugations 
being spaced from A inch to A, inch apart. 

6. In combination, a sound reproducing 
device comprising a conical paper dia 
phragm having an angle at its apex of ap 
proximately 105° and a diameter at its base 
of approximately 7 inches, a plurality of 
embossed rings on said diaphragm, said 
rings being spaced from A inch to A, inch 
apart. 
In witness whereof, I have hereunto set 

my hand this 28th day of January 1927. 
ARTHUR. G. ZIMMERMAN. 
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