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' This invention relates to‘ sound reproducing 
, diaphragms‘ adapted for use in connection 
.with‘talking, machine reproducers or radio‘ 

- loud speaker units. ' ' '_ ' " 

5 While it has-been heretofore proposed to. 
' use diaphragms made of different materials 

and different shape, nevertheless the general 
practice until recently was to use‘ a‘ mica 
diaphragm which, although satisfactory to 

‘1,0 a degree, nevertheless did not respond tothe 
' . -wave frequencies of different-notes in‘ such 

a way that the sounds vaudibleto the normal 
earv were accurately _and,_,-faithf_ully repro-_ 
duced. That condition-Was largely due to 

15‘ the fact that-"the stiffness of the diaphragm’ 
‘made it more-sensitive to sounds ofhigh pitch 
Icr‘frequency than the ,sounds of low pitch‘v 

4' -_ and consequently many of the "low sounds or - 
' .musicalnotes were‘ lost.’ ,Or, on the other 

' 20 "hand if a very ?exible diaphragm was used’ 
' the reproduction of the high notes suffered 

‘while the low sound or noteswere more pleasr ' 
,ingly'rende‘red. Therefore, considering the 
past di?icult 70f meeting both the require 
ments of sti'v ness ‘and ?exibility in one and 
the ‘same diaphragm, experiments have ‘been 
made where ‘several diaphragms have been 
used, each diaphragm- being sensitive or re; 
s onsive-to vibrations of, certain frequencies, 
that is, sensitive to a; speci?ed range of vibra 

" tions. While this has been found practical 
in some cases, more especially inradio am~ 

_’ vpli?ers, nevertheless it is. not practical for 
the general run of talking machines or loud 

__unit' whichpmay‘ be embodied in the‘ limited 
space of an ordinary talking machine repro 
ducer frame,-or Within the casing of ‘a loud ' 

- speaker of the type generally used in connec 
‘mition with household radio receiving sets. 

_ 1 Accordingly, one'of the primary objects of 
the present invention is toprovide a novel 
diaphragm having the capacity to more ac-_ 

' 'curately reproduce sounds or notes of both 
high frequency and low frequency‘ trans 

, while other parts thereof will respond to high 

' speakers where it is desirable to have a, small ' 
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mitte'd thereto by a ‘suitable energizer such 
for example as‘ the needle‘ arm of a talking 
machine reproducer or the ‘vibrating armw , 
ture of an electrical unit of a radio loud 
speaker. In that connection it is propo'sed60 
to provide'a diaphragm so constructed that 
the entire diaphragm will readily respond to 
low notes or- sound waves of low frequency _ 

notes or sound waves‘of higher frequency. 
A further object of thepinvention is to pro 

vide a‘singleldiaphragm embodying a plu 
rality of smaller diaphragms arranged ec 
centrically with reference to the axis of the 
main diaphragm thereby not to hinder the 
functioning of the diaphragm as a whole. 

lVith the above and otheriobjects in View 
which will ‘more readily appear as the na- _ 
.ture of the invention is better, understood, 
thesaine consists in the‘novel construction, _ 
combination and arrangement of parts here 
inafter more fully described, illustrated and _' 

' a preferred and practical embodiment 'of 
the invention is shown in the accompanying " 
drawings in which , 
‘Fig. 1 is a plan view of the improved dia 

phragm. ‘ _ ' , . ' ' - 

Fig. 2 is a cross sectional view taken on the ‘ 
line 2-—-—2 of Fig. 1. , '_ - ‘ " 75 

Fig. 3_ is a- cross sectional view taken on’ 
the line 3-—3 of-Fig; 1. ' -' _ 1 

Fig. 4 is a ross sectional view, taken on 
the line 4-4 of Fig. 1. - 7 ' ' 

Fig. 5 is aside elevation partly‘ in‘ section 
of a standard‘ electrical‘ loud speaker unit 
showing the application- of the'present dia 
phragm thereto. ' ' ' ' 

Fig. 6 is an elevation of atal'king machine. 
reproducer embodying the diaphragm of 85 

.‘Fig. 1. ' 

Fig. 7 is a detail View illustrating the man-v 
ne'r ofattaching the arm to the distributing 
member. - v ‘ ' ‘ > ' 

Fig. 8 is an edge elevation of a talking ma- 9° : 
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-stitutes the body of the diaphragm. The‘ 

?exibility ofthe, diaphragm from the‘ axis B1 

' chine reproducer _illustrating a modi?ed 

- _ permits main diaphragm to ?ex-I. _ 

means for attaching the distributing member 
to the diaphragm. , _ _ _; _ 

\ Fig. 9 is ‘a’ detail sectional yiew, lilustrat 
ing the manner in which the circulap groove 

I Similar reference characters designate cor 
'- responding parts throughout theseveral ?g-_ 

‘ ures of the drawings. ' 

.10. 
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In carrying the presentinvention into ef 
fect it is proposed to provide adiaphragm 
made of a material and embodymg'struc 
tural features. and characteristicsthat will 
enable it to respond more accurately to the 
frequency of vibration of both high and low , 
notes, thereby causing va more faithfulre 
production ‘of the sounds than is possible 
with a- diaphragm capable of functioning 
o'nlyto’ a more or less restricted frequency ‘of 
vibration as for example, a single ?at dia-v 
phragm of uniform thickness throughout. 1 

Therefore, according to the present inven 
. tion it is proposed to incorporate in a‘ single 

25 
diaphragm the feature‘ of suf?cient ?exibility 
to permit of accurate reproduction-of low 
'notes'as well as sufficient stiffness-to repro-j 
duce faithfully the high notes or soun'ds'of 
high frequency while all parts of the d1a-~ 

' phragmare responsive to the same source of 
energy. 

Referring tojthe ‘drawings, it will be ‘ob 
' served that the diaphragm designated gen 
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erally as A consists of a circular disk of any 
suitable and, convenient material, preferably~ 
duraluminum, or its equivalent, which‘ ,con 

to the periphery C is’ maintained notwith 
standing the f-act'that it is provided with the 
relatively stiffer eccentrically located conical 
portions D, E and vF due to the provision! of 

. the radially disposed hinging or ?exing chan 
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nels 1 which produce grooves at the'face of 
the diaphragm and ribs at the back, said 
channels communicating with’ the circular 
groove 1?. These. channels are of tapering) 
formation having their wide‘ ends at the axis 

. of the diaphragm‘ and their narrow ends 

50 
opening into the circular ?exing groove 13 
adjacent the periphery C of said diaphragm. 
The said groove 1a is spaced from the periph 

' cry of the ‘diaphragm therebytleaving a ?at 
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so 
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vmarginal portion 2. to be engaged ‘by the 
gasket means for holding the diaphragm in' 
the reproducer frame. ‘This vcombination of - 
?exing channels and the ?exing. groove en 
ables the diaphragm A to flex from its axis 
to the point where it is gripped or engaged 
by the gasket so that under the force of pul 
sations of low frequency vibrations it- will 
readily respond to and faithfullyjreproduce 
low or deep sounds, that is sounds of low fre 
quency. w ‘ ' _ 

Between the ?exing channels 1 the body 
of the diaphragm is provided with the afore 
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said conical portions‘whpich constitute aphi 
rality of substantiallyconical subdiaphragms _ 
These diaphragms .are pressed outjof- the 
main body A so that the tips of the conical, - . 
portions project outwardly from theface of 
the diaphragm .'to provide the apices 3, 4 and . 
,5. The ‘bases .of the conical members D, E 
and F are not entirely circular as will-be 
observed from Fig. 1 but are distorted at the 
side adjacent the'peripheryC ‘of the disk to ,5 . 
provide _' the straight intersecting ' sides a: and 
y, resulting in the formation of a ?exing rib a 
extending'from the apex of the cone toward 
the- junction of thebase lines w and y, and 
just .touching the inside of 'themain circular 
?exing groove 1“. ' ' ' 

I The effect of the cones D,-.E and: F isto ' 
provide a plurality of relatively‘ sti?'_,sub-_' 
diaphragms in the main diaphragm which is ‘ 
of relatively greater ?exibility due to the 
provision of the ?exing channels 1. The for 
mation ‘of the ribs z permits of sufficient ?exi- ~ ’ 
bility in the conical portions to ‘enable the 
sound vibrations of higher frequency to be 
transmitted to the cones to'be assimilated 
with theslower vibrations or vibrations of 

D, E and F . presents su?icient inherent stiff 
ness to more faithfully reproduce the sound 
vibrations of high frequency and short wave 
len th._ ‘ " ' ' ' . j 

s above explained, the outer end or tip of 
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' low frequency imparted to the diaphragm as ' 
a whole. Yet, on the other hand, each cone 

95 

the ?exing ribs 9 extend to and touch the in- . i 
side of the main circular ?exing groove 1? 
and thereby enable each cone to assimilate 
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and-synchronize the vibrations transmitted to ’ 
it with the vibrations of the main diaphragm, 
and also assist in preventing the localization 
of strains on the cone in a line at right angles 
to the rib located substantially at the apex of 
the cone. If each cone had- a circular base, 
the strains and stresses incident to- the vibra~ 
tions transmitted thereto would have, a tend 
ency to-localize such strains in a way that 
would be harmful to the reproduction of all 
frequencies of audible sounds, but by form 
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,1'10 - 

ing the conical members -in the manner indi- '._ 
cated the main diaphragm A will be able to 
respond better to its tuned frequencies by 
reason of the fact that the radially disposed 
?exing channels will permit maximum ?ex 
ing of‘ the main diaphragm froni_ a substan— 
tially marginal point located in the main 
sound-groove 1a between the tips of theribs 2. 
That is to say, the main circular groove "1“ 
between the tips of’the ribs'z will have the ca 
pacity to open and close underth'e in?uence 
of vibrations transmitted to'thfe main dia 
fphragm in cooperation‘with the radial ?ex, I 
mg channels 1. . 
As previously indicated, the axes-of the 

' ‘conical members D, E and F are arranged 
eccentrically to ‘the axis of the main dia 
phragm A thereby to permit eachcone to‘ re 
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ceive and transmit the'vibrations of the fre 
quency best adapted to ‘its ?exibility. _ 

Also, in ‘its ‘preferred form,', the conical 
members: D, E and F are made‘ of different‘ I 
thickness. ‘ For example, the conical member 
D is of slightly greater thickness at the apex’ 
3 than at its base, while the conical members 
E and F are made vwith their apical por 
tions 4 and 5 of progressively increasing 
thickness as will be‘ observed from'Figs. 3' 
and 11.‘ It will of coursebe understood that 
in these views the thickness of the metal is 
somewhat exaggerated for sake of clearness 
but they ‘will serve‘ to illustrate the idea of 
providing .a plurality of conical members 
whose walls are of different thickness thereby 
to give to the several members different de 
grees of stiffness which will enable each con 
ical member to ‘more readily" receive and 
translate sound waves of varying frequency. 
Each of the apices 3,4 and 5 of the conical 

members D, E— and ‘F is connected‘ with 
a vibration transmitting and distributing 
member 6 which performs substantially the 
functions of a plunger in transmitting to the 
diaphragm energy ‘produced - either by a 
needle arm when the device is used in a talk 
ing machine or the armature of a magnetic 
device when used as a loud speaker. ‘The dis 
tributing member 6 is preferably of spider- _ 
like formation having radially disposed arms 
7 which may be directly connected to the 
apices 3,4 and 5 as shown in Figs. 5 and 6; 
or, on the other hand, as shown in Fig. 8 the 
said arms’? may be connected to the apices 
by the posts or pins 8.v - The function of the 
arms 7 is to distribute to each of the sub 
diaphragms a ?xed band of wave frequency 
corresponding to the particular ‘sub-dia 
phragm to which they are attached. That is 
to say, the distributing member 6 has its arm 
or prongs tuned to different frequencies and 
when it receives sound energy, said energy 
works off through its proper arm to the sub- ‘ 
diaphragm to which it is tuned. In the dia 
phragmshown in the drawings the sub-dia 
phragms D, E and F reproduce frequencies 
from'1,000 to 21,000 vibrations per second, 
each cone assuming its quota of that range 
of frequency to which it is tuned, while the 
entire diaphragm or main body is responsive 
to frequencies below 1,000 vibrations per 
second. The cones or sub-diaphragms there 
fore translate wave motion occurring in fre 
quency from approximately 1,000 to 21,000 
vibrations per second while the main body 
of the‘ diap ragm translates the plunger ac 
tion whichmanifests itself in frequencies of ' 
below 1,000 vibrations per second; 
In Fig. 5 which illustrates the application 

of the invention to a radio loud speaker unit, - 
utilizing a standard electrical device, the vi 
brating armature 9 isconnected to the distrib 
uting member 6 by means of the, link 10. 
This link in turn is connected to the armature 

through the medium of a cushioning member 
11, said member being preferably of rubber 
or equivalent material. " _ 

‘ When the diaphragm‘is used in a talking 
machine reproducer as shown in Figs. 6, 'i 
and 8 the distributing member 6 is connected 
to the needle arm 12 through the medium of 
‘a bail or loop 13 carried by the member 6 
which is surrounded by a rubber or equivalent 

_ gasket or washer'14. In this case one end of = 
the needle arm 12 is bent around the gasket. 
In both‘ constructions, therefore, the vibra~ 
tions are transmitted to the diaphragm‘ 
through a cushioning medium which prevents 
transmission of metallic sounds to the dia 
phragm but imparts the full strength of the 
vibration impulses thereto. 
From the foregoing it will be apparent 

that the novel and distinctive feature of the 
present invention resides in the provision of 
a single diaphragm embodying in effect a 
plurality of diaphragms each having the 
property of assimilating the transmitting 
sounds best adapted to it, thereby enabling 
the reproducer to respond to a wider range 
of sound frequency and increasing its sensi 
tivity while at the same time augmenting 
the volume of the sounds reproduced there 
by and giving to each sound its more natural 
tone because of the fact that it is reproduced 
by means susceptible of ?exing and effectual 
ly transmitting the frequency to which it is 
best adapted. 
Without further description it is thought 

that the features and advantages of the in- ‘ 
vention will be readily apparent to those 
skilled in the art, and it will of course be 
understood that changes in the form, propor 
tion,-and minor details-of construction may 
be resorted to, without departing from the 
spirit of the invention and scope of the ap 
pended claims. 

I claim : 
1. A sound reproducing diaphragm in-_ 

cluding a main ?exing body and a plurality 
of substantially conical sub-diaphragms ar 
ranged eccentrically to the axis of the main 
?exing body, ‘and means for transmitting 
energy to the main ?exing body and each of 
the sub-diaphragms. 

2. A sound reproducing diaphragm in 
cluding a main ?exing body and a plurality 
of substantially conical sub-diaphragms of 
differential thickness and arran ed eccen 
trically to the axis of the main iaphragm, 
and means for transmitting energy to the 
main ?exing body and each of the sub-dia 
phragms. 

3. A sound reproducing diaphragm in 
cluding a body having a plurality of radially 
disposed ?exing channels, and substantially 
conical sub-diaphragms formed from the 
body between said channels, and means for 
transmitting energy to saidbody and to said 
sub-diaphragms. ' 
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4. A sound reproducing diaphragm in_ 
cluding a body having radially disposed ?ex 
ing channels therein, a plurality of substan 
tially conical sub-diaphragms formed from 
said body and providing apical portions ar 
ranged eccentrically with reference to the 
axis of the main body, and a vibration dis 
tributing, member connected to said apical 
portions of the cones. , 

5. A sound reproducing diaphragm in 
cluding a body having a‘ plurality of tapering 
?exing channels, the wide ends of said 
?exing channels being arranged adjacent the 
axis of the body, and substantially conical 
sub-diaphragms formed from the body be 
tween said ?exing channels, and a vibration 
transmitting and distributing member con 
nected to each of the sub-diaphragms. ' 

6. A sound reproducing diaphragm in 
cluding a body having a plurality of tapering 
?exing channels, the wide ends of said ?ex 
ing channels being arranged adjacent the axis 
of the body, and substantially conical .sub 
diaphragms formed from the body between 
said ?exing channels, said sub-diaphragms 
being provided with a ?exing rib lying ra 
dially with reference to the axis of the main 
diaphragm. _ _ - 

7. A sound reproducing diaphragm in 
cluding a body having a portion thereof ec 
centric to its axis pressed into the form of a 

' cone to provide a sub-diaphragm responsive 

as’ 
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to sound vibrations of different frequencies 
from the main diaphragm. 

8. A sound. reproducing diaphragm in 
cluding a body having portions thereof 
pressed into substantially conical formation 
to provide a plurality of sub-diaphragms re 
sponsive to sound vibrations of different fre 
quencies from the main diaphragm. 

9. A sound reproducing diaphragm in 
cluding a body having a main ?exing groove 
and a plurality of tapering ?exin channels 
communicating therewith, and su stantially 
conical sub-diaphragms formed from the 
body between said ?exing channels. 

10. A sound reproducing diaphragm in 
cluding a body having a circular main ?ex 
ing groove adjacent the periphery thereof 
and ?exing channels disposed radially with 
reference to the axis of themain diaphragm 
and communicating with said main ?exing 
groove, and substantially conical sub-dia 

‘ phragms formed from the body between said 
?exing channels. ‘ 
‘11.'A sound reproducing diaphragm in 

'- cluding a body having a' circular main'?ex 
ing groove adjacent the periphery thereof 
{and ?exing channels disposed radially with 
reference to the axis of the main diaphragm 

' and communicating with said main ?exing 
; groove, and substantially conical sub-dia 

65 

phragms formed from thebody between'said 
?exing channels, and each of said sub-dia 
phragms being formed withv a rib extending 
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from the apex of the sub-diaphragm to the 
inner edge of said main ?exing groove.‘ 

12. A sound reproducing means c0mpris~ 
ing a diaphragm including a body embracing 
within the peripheral edges thereof a plural 
ity of integral areas responsive to sound vi 
brations of different frequencies, and means 
for connecting said areas with a source of 
energy. a 

13. A sound reproducing diaphragm, in 
cluding a body embracing within the periph 
eral edges thereof a plurality of substantially 
conical sub-diaphragms, each having a rib 
portion directed toward the peripheral edge 
of the body of the diaphragm, and means for 
transmitting sound produced energy to the 
apices of the said substantially conical por 
tions. ' 

14. A sound reproducing diaphragm, in- A 
cluding a body responsive to sound vibra 
tions within a given range and having por 
tions of said body responsive to wave bands 
of different frequency, and means for trans 
mitting sound produced energy to said dia 
phragm whereby sounds of low frequency are 
translated by movement of the entire‘ dia 
phragm while sounds of higher frequency are 
translated by said portions of the diaphragm 
responsive to wave bands of different fre 
quency. 

15. A sound reproducing diaphragm, in 
cluding a body having a plurality of sub-dia~ 
phragms each adapted to be connected with 
a source of energy, and each diaphragm be 
ing responsive to a de?nite wave band of 
sound frequency.’ 

1.6. A sound reproducing diaphragm, in 
cluding a bodyv having a plurality of sub-dia 
phragms each adapted to be connected with a 
source of energy, and said sub-diaphragms 
being responsive to different wave bands 
from 1,000 to 21,000 vibrations per second. 

17. A sound reproducing'diaphragm, in 
cluding a body-having a plurality of sub-dia 
phragms each adapted to be-connected with a 
source of energy, and said 'sub-diaphragms 
being responsive to different wave bands 
from 1,000 to 21,000 vibrations per second, 
and-the main body of the diaphragm being 
responsive to vibrations below 1,000 per sec 
ond. ' - 

18. A sound reproducing diaphragm in 
cluding a body portion responsive to sound 
vibrations within a given range of frequency, 
and portions of said body being formed to 
provide sub-diaphragms also responsive to 
sound vibrations of different frequencies 
within a given range, said range being di?'er 
ent-from the range of sound vibrations to 
which the body of the diaphragm is respon 
sive, and means for transmitting sound pro 
duced energy to each 9f the sub-diaphragms 
and to the body of the diaphragm. 

19. A sound reproducing diaphragm in 
cluding a main?exing body and a plurality of 
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sub-diaphragms arranged eccentrically to 
the axis of the main ?exing body, and means 
for transmitting sound produced energy to 
each of the sub-diaphragms and to the body 

6 of the diaphragm. 
20. A sound reproducing diaphragm in 

cluding a body portion having a plurality of 
sub-diaphragms formed integrally therewith 
and arranged eccentrically to the axis of the 

10 body of the diaphragm. 
In testimony whereof I hereunto a?ix my 

signature. 
NEVIN SEASHOLTZ FOOHT. 
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