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To all whom it may concern: 
Be it known that I, HELMUT SELL, a citi 

zen of the German Empire, residing at Sie 
mensstadt, near Berlin, Germany, have in 
vented certain new and useful Improvements 
in Telephones, of which the following is a 
speci?cation. 
My invention relates to improvements in 

telephones, and more particularly to electric 
miniature telephones, such as are used by 
the deaf to improve or restore the natural 
hearing. In the case of telephone appli 
ances whichlare of such small dimensions 
that they can be inserted into the ear open 
ing, use has hitherto been made of dia 
phragms of animal skin or collodium with a 
small iron armature cemented to them. Such 
diaphragms have the inherent disadvantage 
that they are a?ected by ?uctuations in the 
humidity and the temperature of the air, 
and that in consequence thereof they require 
special devices to re-adjust their tension. 
As the diaphragms of ordinary telephones 

consist of magnetic material, it has been sug 
gested to increase their sensitiveness by mak 
ing them of very thin material. Such‘ dia 
phragms however, have the defect that the 
magnetic mass does not suffice to transmit 
the energy from the magnetic system to the 
diaphragm. The arrangement of an iron 
armature upon the diaphragm as known in 
telephones for the deaf, has the drawback 
that the sound produced by the natural fre-' 
quency of the diaphragm becomes very 
prominent, the free oscillations of the dia 
phragm being undamped and strong. 
Moreover, the natural frequency just re 
ferred to is so very low that it can be suffi 
ciently raised only by an additional arti?cial" 
tensioning of the diaphragm, whereby the 
elastic limit of the material may easily be 
exceeded. A further‘ difficulty arises from 
the fact that a thin metal diaphragm is not 
suf?ciently stiff to maintain the necessary 
short distance between the armature and the 
magnet system. 
According to the present invention these 

drawbacks are ‘removed by employing as 
diaphragm, an extremely thin metal plate, 
viz, a metal foil, the thickness of which is 
preferably only a few hundredths of a milli 
meter and by ?xing such thin foil at its cir 
cumference in such a manner, that it is per— 
manently maintained in a state of strong 

tension. The thickness of the armature 
which is ?xed to this diaphragm along its 
surface, is a multiple of that of the dia- ' 
phragm and its diameter is disproportion 
ally large in comparison with the diameter ' 
of the diaphragm, so that the elastic por 
tion of the entire diaphragm consists merely 
of a narrow ring. . 
Owing to the thinness of the diaphragm 

60 

it is possible to obtain, in spite of the com- ‘ 
paratively large central mass, a frequency 
range covering the ordinary speech frequen 
cies, while the tension of the diaphragm re 
mains far below the elastic limit of the ma 
terial of which the diaphragm is made. 
Owing to the large surface of the armature 
a very strong magnetic damping is obtained, 
and inasmuch as only a narrow zone is con 
'cerned in the elastic oscillations and the 
central portion of the diaphragm remains 
rigid, a subdivision of the diaphragm by 
different oscillations of the parts of the dia 
phragm are excluded. The improved dia 
phragm possesses gzeat stiffness, so that the 
distance of the armature attached thereto 
from the part co-operating therewith, may 
be reduced to a very small value, e. g. to a 
few hundredths of a millimeter. This fea 
ture is especially favorable in the case of 
magnetic actions. ' 
One mode of carrying the invention into 

‘effect is illustrated by way of example in 
the accompanying drawings, in which 
Figure 1 is a longitudinal section of a 

telephone for the deaf, on an enlarged scale. 
Figure 2 a cross section along the line 

A—B in Figure 1, and 
Figure 3 a method of manufacturing the 

improved diaphragm, the various parts be 
ing shown on a smaller scale. 
Referring to the drawings, 1 is a cylin 

drical casing in which the telephone is 
housed, and 2 a conical extension of vulcan- - 
ite or the like by means of which the tele 
phone is introduced into the passage'of the 
ear. Within ‘the casing 1, WhlCll is made of 
soft iron and closed with the exception of 
the opening 3’ for the transmission of the 
sound waves, a diaphragm carrier 5 is 
mounted adjacent to the end well 3 of the 
casing. The carrier 5 consists of a ring onto 
which the diaphragm is soldered in such a 
manner that it‘ is permanently maintained 
in a state of strong tension. The diaphragm 
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4 may be made of phosphor-bronze, German 
silver, nickel or any other metallic material 
the natural resiliency of which is high. The 
thickness of the diaphragm is a few hun 
dredths of a millimeter, for example 0.05 
mm. or less. Upon this diaphragm is sol~ 
dered an iron armature 6 the thickness of 
which is about thirty times the thickness of 
the foil constituting the diaphragm. A dis 
tance ring 7 ?tting the interior wall of the 
casing 1 is mounted on the carrier 5 and is 
held in position by the magnet 10, which is 
pot-shaped, its winding 11 being housed in 
its interior. The casing being made of soft 
iron a very good and constant magnetic ef 
fect with respect to telephones of the type 
described is guaranteed. 
The outer magnet pole 12 lies so close to 

the inner rod-like pole 13, that the air gap 
to be bridged by the armature 6 is compara 
tively narrow. The magnet 10 which is pro 
vided at one side with a slot 8 in order to 
avoid short circuit currents, is pressed 
against the rings 7 and 5 by a spring 14, the 
other end of which abuts against the cover 
15 of the casing 1, whereby the diaphragm 
4 and the distance ring’? are secured 1n posi 
tion by the forcing of the magnet 10 away 
from the cover. 
The necessary tension or stretching of 

the diaphragm 4 is effected by ?xing it in a 
suitably stretched condition upon the car 
rier ring 5. Fig. 3 illustrates on an enlarged 
scale a device for manufacturing such a dia 
phragm under tension. A metal foil 4’ is 
?rst clamped around its circumference in an 
annular holder 16 and is then forced out 
wards in the direction of the arrow by a 
hollow cylinder 17, to such an extent that 
the desired tension is set up. Upon one 
side of the dished portion 4 of the foil 4” 
is then soldered the carrier ring 5 and upon 
the other side thereof the iron armature 6. 
The soldering is effected by a ?uid solder 
and in any case by a solder fusible at low 
temperatures, so that the resilient proper 
ties of the foil shall not be affected by 
heating. After the carrier ring 5 has been 
?rmly secured to‘ the foil forming the dia 
phragm 4 the latter is cut out of the foil 4' 
around the circumference of the ring 5. 
The diaphragm thus obtained is ready for 
insertion into the telephone. 
What I claim as my invention and de 

sire to secure by Letters Patent is : 
1. A diaphragm unit for telephones of 

the character described, said unit compris 
ing a diaphragm proper consisting of very 
th 11 metal foil radially tensioned, an iron 
plate armature ?xed throughout its entire 
surface to said diaphragm, and means ?xed 
to the periphery of said d’aphragm for 
maintaining it in permanently tensioned 
condition. ' 

2. A diaphragm 11nit for telephones of 
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the character described, said unit compris 
ing a diaphragm proper consisting of very 
thin metal foil radially tensioned, an iron 
plate armature ?xed throughout its entire 
surface to said diaphragm and covering 
the major central portion thereof, and 
means ?xed to the periphery of said dia 
phragm for maintaining it in permanently 
tensioned condition, the annular diaphragm 
portion surrounding said armature consti 
tuting the resilient portion of the dia 
phragm. 

3. A diaphragm unit of the character de 
scribed, said unit comprising the diaphragm 
proper consisting of phosphor bronze metal 
foil not exceeding 0.05 mm. in thickness, 
said diaphragm being radially stretched to 
give it the desired tension, an iron plate ar 
mature ?xed throughout its entire surface 
to said diaphragm and covering the major 
central portion thereof, and means ?xed to 
the periphery of said dIaphragm for main 
taining it in permanently tensioned condi 
tion, the annular diaphragm portion sur 
rounding said armature constituting the re 
silient portion of the diaphragm. 

4. A diaphragm unit for telephones of 
the character described, said unit compris-. 
ing a diaphragm proper conssting of very 
thin metal foil radially tensioned, an iron 
plate armature ?xed throughout its entire 
surface to said diaphragm, and means ?xed 
to the periphery of said diaphragm for 
maintaining it in permanently tensioned 
condition, said maintaining means forming 
the carrier for said diaphragm. 

5. A diaphragm unit for telephones of the 
character descnbed, said unit comprising 
a diaphragm proper consisting of very thin 
metal foil radially tensioned, an iron plate 
armature ?xed throughout its entire sur 
face to said diaphragm and covering the 
major central portion thereof, and means 
?xed to the periphery of said diaphragm 
for maintaining it in permanently tensioned 
condition, the annular diaphragm portion 
surrounding said armature constituting the 
res‘lient portion of the diaphragm, said 
maintaining means forming the carrier for 
said'diaphragm. ' 

6. In a telephone of the character de 
scribed, the combination with a casing and 
a pot shaped magnet contained therein, of 
a diaphragm consisting of very thin metal 
foil, a carrier removably mounted in said 
casin and having said diaphragm at its 
perip ery ?xed to it in stretched condition 
and adapted to maintain this condition of 
the diaphragm, and an iron plate armature 
?xed throughout its entire surface to ,said 
diaphragm. 

7. In a telephone of the character de 
scribed, the combination of a cylindrical 
telephone casing, a pot shaped magnet dis 

70 

75 

80 

95 

100 

105 

110 

115 

120 

125 

posed therein and having an annular outer 13° 



phragm of very 
~plate ?xed throughout its entire surface to 
said diaphragm andaconstituting the arma 
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pole and a central pole spaced apart from 
the outer pole by a small air gap, a dia 

thin ‘metal foil, an iron 

ture for said magnet, an independent carrier 
ring having said diaphragm at its periphery 
?xed to 1t .under strong tension and 

4 adapted to maintain said dia hragm ten 
10 

15 

sion, 'a spacing ring interposed tween said 
carrier and said magnet, and a spring for 
pressing said magnet, said spacing ring and 
said carrier together. . 

8. In a tele hone of the character de' 
‘scribed, a diap ragm consisting of very thin 
metal foil, an iron ‘plate armature ?xed 
thereto and. a carrier ring rigidly attached 

to the periphery of said diaphragm under 
strong tension of the latter. - 

9. The method of producing a tensioned 
telephone diaphragm unit of the character 
described, consisting in ?rst securing metal ‘ 
foil at its circumference to a holder with 
out appreciable tension, then dishing the 
central portion of the foilby forcing a ring 
against the foil to put this portion under, 
tension, then soldering a carrier ring and 
an armature to said central portion while 
under tension and then cutting away the 
foil extending beyond the periphery of said 
carrier ring. ' 
In testimony whereof I a?ix my signature. 

WIIELMUT SELL. 
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