Sept. 20, 1938. W. A. BRUNO 2,130,946
MICROPHONE
Filed Dec. 29, 1935 2 Sheets-Sheet 1

L3
P

27
o B
TR O/%b %
‘| (Y o &8
i $-a1
rf 2 =24
25— DEeT ) WX 44— |
T ik e’
Zadi 1 :
o e = < :;f U=
i~
ji 77 AL/
=

ﬁﬁﬂﬂjﬁ
TF=/7
4— yyuuulu
a;‘eaaﬁﬁ
/7—;::"__.
JUuyUuUyu
-y ~ A A A
é” ash':—«t:‘::ﬂ
N
ssssfs'vf
6 6
INVENTOR

Cduwrins T Boncd

7 17 : ATTORNEY




~ Sept. 20, 1938. W. A. BRUNO - 2,130,946
MICROPHONE
Filed Dec. 29,. 1938 2 Sheets—Sheet 2

ATTORNEY




~ Patented Sept. 20, 1838

(5]

10

15

20

30

40

80

UNITED STATES

2,130,946

PATENT OFFICE

2,130,94¢
MICROPHONE
William A. Bruno, New York, N. Y.
Application December 29, 1936, Serial No. 118,134
13 Claims. (Cl 179—111)

The present invention relates to improvements
in microphones, it being understood that this
term is used in its broad significance and that
the invention may be equally well applied to
loud speakers, vibration recorders, such as cardio-~
graphs and the like and phonograph pickups.

The invention is concerned with the condenser
type of microphone in which the condenser couple
consists generally of a rigid or stationary back
plate and a conducting membrane electrically
insulated from said back plate, but mechani-
cally vibrating with respect thereto in order to
vary the capacity of the condenser which will
affect the circuit in which the microphone is
included. In other wards, the condenser will
translate small variations in pressure into re-
lated variations in electrical capacity.

It is well known that in microphones of the
condenser type, variations in sound pressure upon
the diaphragm displace it in its relation to the
back plate, the diaphragm being insulated from
the back plate and the diaphragm being usually
separated from the back plate by the interposed-
air; the relative movement of the diaphragm
causing: changes in the capacity existing between
the diaphragm and back plate. Such variations
are, by means of well known  electrical circuits
and devices, converted into sound waves, aimilar
to the original.

Devices of this type are, however, subject to
several inherent defects, some of which are low
electrical output, sensitivity tor humidity and
rapid changes in temperature and barometric
pressure. It is an object of the present inven-

5 tion to improve the construction so as to elim-

inate, or greatly reduce, these defects, chiefly by-
slitting the diaphragm to convert same into a
series of ribbons having independent and local
vibratory movement of high responsiveness to
both mechanical and electrical forces. - .
Another object of the invention consists in
the method of support or mounting for the rib-
bon diaphragm, which support has for its' chief
purpose to maintain the diaphragm in its proper
relative position to the back plate, yet support-
ing the diaphragm in an unstretched condition.
A further object of the invention is to produce
&. condenser couple {n which the back plate is
slotted and either covered or enveloped with a
dielectric coating having a roughened, uneven, or

. non-uniform external surface against which the

ribbon diaphragm mechanically abuts, whereby
the ribbons of the diaphragm will be held against
a great number of high points of the dielectric
coating rather than against any flat surface

. ent invention.

which might tend to cause clinging of the rib-
bons against the dielectric surface with the re-
sult that its movement and resilient action might
be minimized.

The invention also contempla e use of the §
device for phonographic reprodiictions, and to -
this end aims {o produce a novel form of phono-
graphic arm in which the improved condenser
couple is included in a novel arrangement.’

With the foregoing and other objects in view, 10
the invention. wiil be more fully described here-
inafter, and will be more particularly pointed out

-in the claims appended hereto.

In the drawings, wherein like symbols refer
to like or corresponding parts throughout the 15
several views, . .

l"lgure\l is a front elevation, with parts broken
away, of an improved microphone and its sup-
port, as constructed in accordance with the pres-

' 20

Figure 2 is a vertical cross-section taken on the
line 2—2 in Pigure 1. )

PFigure 3 is a plan view of the ribbon dia-

Figure 4 iz a simllar-ﬁew of the back plate 25
or-fixed element.

" igure 6 ix & fragmentary section, taken on an
enlarged or magnified scale, through a portion of 30

‘ the back plate along the line §$—8 in Figure 4

and showing the dielectric insulating coating.

Figure 7 is a circuit diagram showing one
method of connecting the improved microphone
in an electronic amplifying ecircuit. .

- Figure 8 i3 & plan view of a modified form of
back plate. )

Fligure 9 is a front elevation, with parts broken
away, showing a modified form of microphone
intended for translation of mechanical vibra- 49
tion,

Pigure 10 is a vertical section taken on the line
18—I8 in Figure 9.

Figure 11 is a side elevation, with parts broken
away and parts shown in section, of the improved 45
condenser shown as applied to & phonograph
arm, and .

Figure 12 is a horizontal section, taken on an
enlarged or magnified scale, through a portion
of the phonograph arm and improved condenser 50
along the line 12—i{2 in Figure 11.

Referring more particularly to the drawings,
and for the present to Figures 1 to 6 inclusive,
there is shown one embodiment of the improved
microphone involving a condenser couple com- 55 -
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posed generally of a back plate {8 and a dia-
phragm {86."

As shown in Figure 4, the metallic back plate
{5 is preferably formed with a series of elon-
gated slots 17 passing compietely through the

plate for the free movement of the air resulting

from the act of vibration in the metallic resilient

As shown in Figure 6, the back plate I8 is
covered by a coating 8 of a -dielectric insulating
material. This material will be molded or other-
wise formed about the back plate without inter-
ference to the slots or openings I7 therethrough;
such material naturally forming a roughened,
uneven or non-uniform surface 19 agalnst which
the diaphragm (6 will mechanically bear, where-
by such diaphragm will be supported by high
points 20 of the dielectric, which high points are

adjacent low points 2{, which will prevent the

diaphragm from cleaving or clinging to the
back plate or its coating.

Referring to Figures 3 and 4, it will be seen
that along the upper portions thereof the back
plate 1§ and the diaphragm {6 are provided with
perforations 22 and 23 respectively, which register
with one another whereby to receive appropriate
fastening means for binding the two electrodes
together. -

Referring to Figure 3 the diaphragm (6 Is
slitted as indicated at 24, along & number of
parallel longitudinally extending lines which may
or may not be equi-distant from one another,
thereby producing a plurality of ribobns 25. The

_glits 24 extend over the major portion of the

diaphragm {6 and substantially convert this
diaphragm from a plate into a series of inde-

_pendently vibrating ribbons 25. The independ-

ence of these ribbons is assured by the fact that
the slits 24 extend completely through one edge
of the dlaphragm 16 so that the only connection
the ribbons have with the diaphragm {6 is at
their upper edges. This support is narrow, and
due to the thinness of the diaphragm {6, such
ribbons will be very sensitive to mechanical and
electrical forces tending to set up vibrations
therein. The local vibratory quality of the elon-
gated ribobns 25 will be greatly increased. The
independence of the.ribbons one from ancther
and from the former construction of a sclid plate,
is further enhanced by the provision of cut-away
portions 26 in the diaphragm 16 at the inner
ends of the slits 24. ‘These cut away portions 26
are for the purpose of allowing freedom of pivotal
or hinging movement of the ribbons 25 with the
blank head portion of the diaphragm {8 which
serves as s suspending support for the various

- ribbons as well as an attaching means for the

@0

diaphragm to the plate and to the electrical
circuit. The diaphragm is wholly unstretched
and is supported only by the head-piece 18 so
that the ribbons 25 have a new freedom of move-
ment over anything heretofore known in the art.

Where slots, such as 17, are produced in the
back plate 15, such slots will be of such a width
as to be spanned by the ribbons 25, and the slots
i1 will preferably be arranged in vertical rows,

_ each ribbon being sufficiently long to extend over

70
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all of the slots of a vertical row, and the major
areas of the ribbons being exposed over the sicts
{7 while the edge portions of the ribbons 25 rest
against the uneven surfaces of the dielectric coat-
ing 18 at opposite sides of such slois.

From o comparison of Figures 3 and 4 it will
be noted that the diaphragm 16 is narrower
than the back plate §§. ‘This is for the purpose

2,180,046

of enabling free edge portions of the plate 15 to
be received in the side clamps which support the

.condenser in a casing 21, which is a usual form

of microphone casing supported upon the hollow
standard 28.
The clamps are indicated at 29 and the same

-are held by the screws 30 or other fastenings to

the side walls of the casing 21. In the clamps
are channel-shaped insulating bushings 31 which
are in immediate contact with the back plate I5.
These clamps are shown to be four in number,
two at each side of the case. These clamps sup-
port the back plate 15 directly from the casing
27. The diaphragm 6 Is supported by the back
plate (6 in insulated relation therefrom but bear-
ing mechanically agalinst the dielectric coating
as heretofore described.

While the support may be of any suitable char-
acter, T prefer to employ & metallic bar 32 having
openings therethrough in registry with the open-
ings 22 and 23 of the back plate {5 and diaphragm
{6, whereby screws or other fastenings 33 may
be passed through the aligning openings in these
three members and secured in place by means of
nuts 34 or the lke. Preferably an insulating
strip 35 will be interposed between the head-piece
of the diaphragm (6 and the upper portion of
the hack plate 1§ to insure that the insulation
does not break down at this point where the
pressure of the fastening means is being tightened
up is apt to squeeze through the dielectric coat-
ing. Also insulating sleeves 36 surround the
screws 32, their heads and the nuts 34. The

.metallic bar 32 is of course in direct electrical

contact with the head-piece .of the diaphragm 16
against which it directly bears. _
ing post 37 may be carried directly on this me-
tallic bar 32 in order to connect the microphone
at the dlaphragm side in the electrical circult,
and a lead 38 is shown as connected to this bind-
ing post 31. Another lead 39 is shown as con-
necting with a screw or binding post 40 mounted
in direct metallic contact with the metal hody of
the back plate 15. 'The leads 38 and 39 pass down
through a bushing &I, which serves to mount
the casing 27 upon the hollow standard 28, and
through this hollow standard to the external cir-
cult. ’

The wire guards are shown at 42 the same being
affixed to, or carried by, the frames 43, these
frames being mounted upon the open ends of the
case 21 as by use of the screws or other fastenings
48. ‘These guards 42 will protect the interior
parts in a well understood manner.

Referring more particularly to Figure 8, a
modifled form of back plate I5® is shown in which
perforations i7¢ replace the slots (1 of Figure 4.
The upper portion of this plate is provided with
perforations 22 similar to the perforations 22 of
Figure 4 and have a like purpose. The ribbons
25 of the diaphragm are laid across the perfora-
tions (7* of this modified form of back plate. Of
course insulating material, similar to the insulat-
ing material 18 of Figure 6, will surround the per-
forations £T* and create raised points between
the perforations i7s, such raised points occurring
as indicated at 45. »

Referring more particularly to Figure 7, the
improved microphone is designated generally by
its case 21. The terminal 40 of back plate I5 is

connected to the negative side of the direct cur-.

rent power supply 48. The terminal 37 of the
diaphragm |6 is connected through resistances 41
and 48 to a positive terminal of said power sup-
ply 46. The condensers 49 are fllter units which,
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working in conjunction with filtering resistor 48,

tend to prevent voltage fluctuations from power -

supply 48 affecting the polarizing potential, which

it supplies to microphone 21, and alternating cur--

rent fluctuations caused by movement of the dia-
phragm i8 going through power supply 46 and
other parts of the circuit. A coupling condenser
50 allows the voltage variations, produced by
movement of the microphone diaphragm 16, ap-
bearing across resistor 47, to be impressed upon
the grid 51 of vacuum tube §2. A resistor 58 fur-
nishes the return path for the grid circuit. A
resistor 54 is used to furnish bias for tube 52 and
the condenser 56 to smooth out any possible vari-
ations in this bias. The circuits following from
the plate in the hollow arm or tube 52 are well
known in the electronic art and need not be de-
scribed.

Movement of the diaphagm 16 of the micro-
phone causes charging and discharging current
to flow through resistor 41 due to polarizing po-
tentials supplied by the power supply 48 and the
change in capacity of the condenser formed be-
tween the back plate 15 and the ribbon diaphragm
8. This voltage, appearing across the resistor

" 81, i3 then Impressed upon the grid 81 of the tube

40
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!52 and amplified accordingiy.

Referring more particularly to Figures 9 snd
10, there is shown a form of device which is of
use In translating mechanical vibrations into
equivalent electrical variations.

"The casing 58 is placed in mechanical contact
with the vibrating object and these vibrations
are In turn transmitted to the ribbon diaphragm
and back plate through the mounting studs 57.
Thus the mechanical vibrations set up similar vi-
brations in the ribbons of the diaphragm and in
the back plate assembly, causing corresponding
variations in ‘capacity between the two electrodes.
These variations may be translated by means of a
circuit, such for instance as that {llustrated in
Figure 7, into corresponding electrical vibrations,

In this case the condenser unit is the same ss
heretofore described in connection with Figures

5 1to 6 of the drawings and involves the back plate

{5, the ribbon diaphragm 18, the bar 32 ang the
Insulating strip 38 together with the means for
holding these parts together as a unit. In this
instance, instead of the condénser unit being sup-
ported to the casing by means of side clamps, the
unit is attached directly to the stud 57 as by the
use of screws or other fastenings 58 passing
through insulating sleeves 59.  The condenser
unit is connected to the external circuit by leads

_connecting with the two electrodes as shown in

~Fgure 9, and as. previously explained.

60

The front portion of the casing 56 is covered by
& metallic screening 60 held in place by a front
frame 81 which is removably secured to the cas-
ing as by means of the screws or other fastenings
62." This screening forms & protection for the

. condenser unit and other interior parts of the

device. .
Referring more particularly to Flgures 11 and
12, I here show a modification of the condenser

. unit for use as a phonograph pickup. In this

70
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case the back plate 5%, which is similar to the
back plate already described, is insulated in the
manner -previously explained and attached me-
chanically to ‘a holder 63. The holder is per-
forated for the passage of the phonograph needle
¢4 held adjustably and rigidly in place by means
of a knurled screw 65. In-this fofm of the in-
vention, two diaphragms 18P are employed, such

-ribbons or diaphragms being disposed .upon oppo-

3

site sides of the back plate 1§, Each diaphragm
only covers substantially one-half of the back
plate 18>, These diaphragms are both connected
together at the center portion of the back plate
by means of a screw 86. Such screw forms one
terminal of the device, the wire or lead 67 being

‘connected thereto. This screw 66 passes through

the two clamp bars or blocks 68 and 69. The
clamp bar or block §3 will be threaded to receive
the threads of the screw 86. The other clamp
bar 68 may have a plain or unthreaded bore for

the free passage of the bolt or screw 68 there-

through. 'An insulating grommet 18 surrounds
the shank of the bolt 66 and extends up on the
opposite faces of the back plate 15* between such
plate and the adjacent end portions of the two
diaphragms thus effectively insulating the dia-
phragms from the back plate. The clamp blocks
or bars 68 and 69 are in electrical connection
both with the two diaphragms and with the bolt
66.

Bearing against the device, and preferaiiy
against one of the clamp blocks or bars 68, iz s
resilient damping biock 71 inserted at ‘this point
to dampen out undesired oscillations in the me-
chanical system. The resilient damping block 7§
engages at its outer side against a fixed part, 7or
instance the swinging arm 12 of 2 phonograph
mechanism.

As shown in Figure 11 the condenser assembiy s

is pivoted within the hollow phonograph arm 1%
on the pivots 13. This enables the entire as-
sembly to move on a vertical axis such as is neces-
sary for the needle 64 in following the varistions

in the groove of the record disc 74. The record .:

is carried upon a revolving turn-table 18 driven
through a shaft 76 in 8 manner well known to the
mechanical arf. The phonograph arm 72 is in
the usual manner pivotally carried by a support
17, whereby the needle may traverse the grocve in
the record 74 from the outer edge of the disc to
a ceniral portion as veqmred by the volute form of
the groove,

As the needle $4 is moved from side to side

{rom its static position in following the variations 4

in the groove of the recorded dise, such variations
ere transmitted as vibrations to the assembiy, in-
cluding the back piaie and the two ribbon dig-
?ﬁhragms causing proportional changes in ca-
pacity between them. These changss in capacity
are again franslated into similar electrical varia-
tions, for instance by the circmt arrangement
shown in Pigure 7.

The use of the device as a microphone is he-

lieved to be clear. The circuit arrangement, such -

as shown in Figure 7, impresses the outpui of the
microphone upon the grid of the amplifying tube.
Variations in capacity between the ribbon dia-
phragm and the back plate, caused by acoustic
inputs to the device, draw charging current
through the series resistance 41 due to polarizing
potential applied through this resistance. Such
variations in voltage are impressed upon the grid
51 of the fube 52 in a conventional manner.
While the components of the new device and
the recognized condenser microphone are simi-
lar, these components have been altered in a
manner to produce a superior effect. The in-
vention eliminates the necessity for the use of a
massive and accurately-machine back plate. It
also eliminates the necessity for a stretched dia-
phragm. The back plate {5 may consist of a
relatively thin metallic plate. The movable ele-
ment, namely, the ribbon diaphragm 16, may

10

15

20

60

GO

consist of an extremely thin aluminium sheet, for 75 °




10

4

instance thinner than one-thousandth of an inch.
This ribbon diaphragm is not restricted in its
movement in that it is: held physically in posi-
tion only at the point of contact with its ex~
ternal connection.

it is preferable to entirely insulate the back
plate, and by means of a high dielectric constant
material which surrounds the plate in its en-
firety with the exception of the point of ex-
ternal electrical contact to the plate, which in
this case is at ground potential. - i

As vpreviously stated the insulating material is
raised a3 a variefy of points to offer support for
the movable element and to prevent the dia-
phragm ribbons frem adhering to the insulation
of the back plate due to electrostatic sttraction
when o potenfial difference is applied~Between
the electrodes. Those portions of the back plate
wnd disphragm, which are separated by the high

on diclectric constant insulating material covering

30
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the back plate, and air constitute the working or
changeable porbion of the capacity thus formed
rejween the conducting elements. The slots {7
or perforations 172 of the back plate are so ar-

: ronged that small and rapid variations in gi-

mospheric pressure, such as constitute sound
waves, are free to move the ribbbons of the dia-
phragm toward and away from the back plate.
As the capacity of a condenser increases in-
versely as the square of the distance between its
plates, and as in the present improved device the

average distance between the active portions of

the ribbons and the areas involved can be made
50 much larger $han in any stretched diaphragm
type of condenser microphone, the improved de-
vice can be made $o have & much greater oubpub
then is possible through any other means. ‘Thus,
the resuttent cepacity changes will be relatively
large due o the disposition of the ribbens, the
large aveas involved Oy compearison to the
stretched dlophragm type unit) and the ease
with which the moveble portions of the ribbons
are free to move..

Tt will be moted that In the jmproved device
the digphregm is unstretched and thet it is held
in position preferably ab one point or along oune
adge. The dlaphragm is slitted so as to opsrate
on boith the pressure and the velocity gradient.
he back plote Is perforated or slotted so thaib the

device operates on the veloclty gradient of the

sound wWaves.

Ynenever the term “microphone” is used in
this description or in the following claims, 16 wiil
ne understood o be applicable not only to & send-
ing instrument hutb also to receiving instruments
end to loud sceakers, as well as to the other in-
struments lustrated and described herein,

1t is obvious that various changes and modifi-
cations may be made in the details of construe-

. tion and design of the sbove specifically de-

serived embodiment of this invention without de-
parting from the spirit thereof, such changes and
modifications being restricted only by the scope of
the following claims. .

‘What is claimed Isi— o

i. In a trenslating device, & condenser couple,
having & back plate, sald plate being coated with
2 dielectric of uneven/surface, a.diaphragm iree-
1y supperted and contacting only the high points
of said dielectric for preventing said disphragm
from clinging {o said back plate, said diaphragm
veing slitted along a number of parallel longi-
tudinally extending lines forming ribbons, said
slits extending through one edge of the diaphragm

75 so that the only connection the ribbons have with

N\
N
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the diaphragm is at their upper edge, said upper
edge being narrow and said diaphragm being rel-
atively thin, said diaphragm being further cut-
away at the inner ends of said slits for providing
freedom of pivotal movement of said ribbons, and
slots in sald back plate arranged to completely
be spanned by said ribbons, said diaphragm be-
ing narrower than said back plate, said diaphragm
being secured to said plate solely at its upper end.

2. In a translating device, a condenser couple,
having a back plate, said plate being coated with
 dielectric of uneven surface, a diaphragm freely
supported and contacting only the high points
of sald dielectric for preventing sald diaphragm
from clinging to sald back plate, said diaphragm
being in the form of & series of ribbons, each rib-
won being supported at one end and free for
vibraiion at the other end, sald upper edge being
narrow and said diaphragm heing relatively thin,
said digphragm being further cut away at the in-
ner ends of sald slits for providing freedom of
pivotal movement of said ribbons, and siots in
sald back plate arranged tc be completely spanned
by ssid ribbons, said diaphragm being narrower

than ssid back plate, said diaphtagm being se-

cured o said plate solely at its upper end.

3. In o transiating device, a condenser couple,
having o back plate, said plate being coated with
o dielectric of uneven surface, & diaphragm freely
supported and contacting only the high points of
sold dielectric for preventing said diaphragm from
clinging to said back plabe, sald diaphragm be-
ing slitted along a number of parallel longitudi-
nally extending lines forming ribbons, said slits
extending 4hrough one edge of the dlaphragm so

thet the only connection the ribbons have with”

the dlephrazm is ot thelr upper edge, and slots
in ssid heck mlaie arranged to be completely
spanned by caid ribbons, said digphragm being
naorrower than sald back plate, said diaphragm
being secured o said plate solely at its upper
end. , '

A Tn g trenslating device, & condenser couple,
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having @ back plate, seid plate helng coated with -

= dlelectric of uneven surface, & diaphragm free-
1y supporied and coniaching only the high points
of sald dieleciric for preveniing said diaphragm
¢rom clinging to said back plate, sald diaphragm
being clitted along & number of parallel longi-
tudinally extending lines forming ribbons, said
slits extending through one edge of the diaphragm
50 that the only connection the ribbons have with
the dlaphragm iz ab their upper edge, said dia-
phragm being seoured to sald plate solely at its
upper end. )

B, Tn & transisting device, & condenser couple,
having & back plate, said plate being coated with
5 dielectric of uneven surface, and a diaphragm
freely supported and contacting only the high
voints of said dielectric for preventing said dia-
phragm from clinging to said back plate, said
diaphregm being i the form of & series of rib-
bons, each ribbon being supported at one end and
¢ree for vibration at the other end.

6. In a translating device, 8 condenser couple,
having & back plate, said plate being coated with
a dlelectric of uneven surface, a diaphragm freely
supported and contacting only the high points
of said dielectric for preventing said diaphragm
from clinging to said back plate, said diaphragm
being slitted along a number of parallel longitudi-
nally extending lnes forming ribbons, said slits
extending through one edge of the diaphragm so
that the only connection the ribbons have with the

diaphragm is at their upper edge, slots in sald 75
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parallel longitudinally extending lines forming’

back plate, said diaphragm being secured to said
plate solely at its upper end.

7. In a translating device, a condenser couple,
having a back plate, said plate being coated with
a dielectric, a wholly unstretched diaphragm free-
ly supported, said diaphragm being slitted zlong
a number of parallel longitudinally extending
lines forming ribbons, said slits extending through
one edge of the diaphragm so that the only con-
nection the ribbons have with the diaphragm is
at their upper edge, said diaphragm being se-
cured to said plate solely at its upper end.

8. In a translating device, & condenser couple,
having a back plate, said plate being coated with
a dielectric, a wholly unstretched diaphragm
freely supported, said diaphragm being slitted
along & number of parallel longitudinally ex-
tending lines forming ribbons, said slits extend-
ing through one edge of the diaphragm so that
the only connection the ribbons have with the
diaphragm is at their upper edge, said diaphragm

being further cut away at the inner ends of said -

slits for providing freedom of pivota! movement
of said ribbons, said diaphragm being secured to
sald plate solely at its upper end.

9. In a translating device, a condenser couple,
having a back plate, said plate being coated with
a dielectric, a wholly unstretched diaphragm
freely supported, said diaphragm being slitted
along a number of parallel longitudinally extend-
ing lines forming ribbons, said slits extending
through one edge of the diaphragm so that the
only connection the ribbons have with the dia-
phragm is at the upper edge, said diaphragm
being further cut away at the inner ends of said
slits for providing freedom of pivotal movement
of sald ribbons, and slots in said back plate, said
diaphragm being secured to said plate solely at
its upper end.

10. In a translating device, a condenser couple,
having a back plate, said plate being coated with
8 dielectric molded about said back plate, a
wholly unstretched diaphragm freely supported,
sald diaphragm being slitted along a number of

o~
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ribbons, said slits extending through one edge
of the diaphragm so that the only connection the
ribbons have with the diaphragm is at the upper
edge, said diaphragm being further cut away at
the inner ends of said slits for providing freedom
of pivotal movement of said ribbons, and slots in
said back plate, said diaphragm being secured to
said plate solely at its upper end.

1i. In a translating device, a condenser couple,
having a back plate, said plate being coated with
a dielectric, a diaphragm freely supported, said
diaphragm being slitted along a number of par-
allel longitudinally extending lines forming rib-
bons, said slits extending through one edge of the
diaphragm so that the only connection the rib-
bons have with the diaphragm is at their upper
edge, and slots in said back plate arranged to be
completely spanned by said ribbons, said dia-
phragm being narrower than said back plate, said
diaphragm being secured to sa.id plate solely at
its upper end.

12. In a translating device, a condenser couple,
having a back plate, said plate being coated with
a dielectric, a diaphragm freel§ supported, said
diaphragm being slitted along a number of paral-
lel longitudinally extending lines forming rib-

" bons, said slits extending through one edge of

the diaphragm so that the only connection the
ribbons .have with the diaphragm is at their
upper edge, and slots in said back plate, said
diaphragm being secured to said plate solely at

. its upper end.

13. In a miscrophone, a condenser couple, hav-
ing a back plate, said plate being coated with &
dielectric, a diaphragm freely supported, said dia-
phragm being slitted along a number of parallel
longitudinally extending lines forming ribbons,
said slits extending through one edge of the dia-

phragm so that the only connection the ribbons |
have with the diaphragm is at their upper edge, .

said diaphragm being secured to said plate solely
at its upper end. :
. WILLIAM A. BRUNO.
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