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" MICROPHONZ"
SOMMENTS ¢

This invention is based on a well-known but virtually unused
principle in physics whereby the electrical energy required to maintain
31 plasma envelope around o highly-charged electrode varies with the
ambient gas pressure upon the envelope. In other words, changing the
ambient pressure upon the corona around a discharging point changes the
current necessary to maintain that corona. Several factors are responsible
for this inter-relation.

1) Ctange in ambient pressure affects the capacitance of the
coronal envelope by altering its electric permittivity
(d1ielectric constant).

2) Change in ambient pressure affects the plasma density and
its electrical conductivity.

The net result is that any corona-emitting point acts as a sensor
for the ambient gas pressure.

Sound waves, of course, are pressure variations. Hence, if sound
is concentrated, as by a parabolic reflsctor, upon a sensor located at
the focus, proportionate changes are produced in the charging current. If
suitable means are provided for amplifying these charging currents, the
structure serves as a microphone.

Such a pressure-sensing electrode siructure has the advantage over
all conventional microphones in that no moving diaphragm or other moving
rechanical part is required. The freedom from inertia permits a frequency
response presently estimated to extend from a fev cycles per second to well
over 250 XC per second smoothly thruout the entire frequency range and without
rescnance »eaks.

The microphone system referred to herein takes the form of a parabolic
reflector or the like, a highly-charged probe at the focus of sald reflector
and means whereby variations in an otherwise steady charging current are
amplified and utilized as the output signal.

It has been found that positive corona is to be preferred in most cases
over negative corona, tut this depends upon the temperature of the probe and
the nature of the emissive coatings thereon. In certain cases, it is desirable
to operate the highly-charged probe at high temperature, the heat being supplied
by an internal resistance unit or by making the probe in the form of an
incandescent filament.

In certain cases, emission 1s facilitated by fabricating the probe of
radiocactive material or by coating the probe with cesium or Larium chloride or
thorium oxide in order to increase its emissivity.



Docket lio. 8310

SUGGAS 7D SPECITICATIONS ¢

1 This invention relates ‘o aicrophcnes, traneducsrs or ths like,
for convertinw sound 2nersy inte oxeﬂtrt-w slarals,

2} This invention relates to presswre-sensinz devices, ~=cvecizlly
2o rapid chonaes in 23 nressure.

1) T™ig invention Peatures 2 microshone without disziragm or ctlboer
noving mechanical part.

2) This invention featuras 2 microphone whickh ean e made aizhly
directional so that it ic telescopics in plck-up capability arsd
regalution.

3) This invention features a hizh-fidelity microphone, free from

inertizl and Doprler distortion,

4) “h1is invention features n ultre-sonic microrhore with pict-up
camability believed to e2xtend beymnd 250 XC »or scoend,

leferring o the attached drawings:

Fiz. 1 is 2 eircuit Aiagram of the simplest aspect of itho ipveation
(wherein the rrobe is not electirically-heated) and {llustrating
a transformer wupnling for the deneration of tha »rtput slgnal.

7. 2 1s an alternative arrangement showing the prasswure-senzing 2rode
heated »v alectrical rzsistance by a separate circuit

™g. 2a 18 32 detail of a probe heated bWy an internal olestric resistance
unit.

Mz. 2b 18 3 detail of a hot-filament Drobe.
Tige 3 is a Afagram fliuvstrating an alectrleally-heated prote in

combination with a suitable vacuum tube circuit for detecting
variations in the probe current to provide a siznal outyul
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Jeferrinz in more detail to tiie attached drawings:

-
K

iz. 1 11llustrates a parzbolic rerflector 1 used to concenwrate incoming

ig. 2a

gound (as shown by the arrows) into a focal spot where pressure
variations are most intense, Probe 2 1s an electrode positioned

in szid focal spot and is insulated from reflector 1 by bushing 3
thru whienh insulated lead 4 passes. High potential DC is ipplilec
to lead % Zrom high voltage power 3upply 5. Transformer 6 is
placed in the circuit between saild power supply and reflector 1,
3aid rellector may te electrically irounded for safety in handling.

The secondary of trans.’ormer 6 provides the signal output which may
Lien oe sultably amplified.

iliuetrates = slmilar circult to that shown in ig. 1, except that

probe « ‘8 electricully-heated, heating current being provided by

step-down transformer 9 from an AC voltage source. The balange of
che cireult is similar o that set forth in Fig. 1. The secondary

of step-down Lransformer 9 must be insulated from the primary to the
it 27 the iigh notential supplied to orobe 3.

ic a detail of probe 3 provided with internal resistance heating.
In this 2igure, probe 3 i3 spherical to provide optimum conditions
£ur scund-prassure convarzence. Resistance-heating element 10 1s
contained within spnerical container 3 and conducts heat thereto.

Jor cocveniecze 2nd safety in handlirg, insulated leads 4 and 4!
(0% 2-conductor) are contained within flexible shielded cable 11
which also provides a ground to reflector 1, thereby eliminating
the need for an insulating bushing and a2 separate ground to
rerliector 1.

L 13 an alternate form of d»robe consisting of an euposed platinum or

tungsten filsment 12, heated (only) to a dull red (non-oxidizing)
terperature.

g310

is 3 more complete diagram showing reflecting surface 1, heated-filament
probe 12, high potential inaulated leads % and 4' with flexidle shield 11.
Step-down transformer 9 supplies current to heat probe 12. <Capacitor 15

couples “he changing voltage of lead 4 to the grid of triode 1l4. The
circuit which 1s illustrated is a conventional amplifying circult,
consisting of grid bias resistor 16, bias supply 17, plate supply 193,
plate resistor 19 and output coupling ecapacitor 20.
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Tt =zt Y= pointed out that power supply 5 must produce an output
waich s thorcuzhly t'iltered, i.e., with minimun ripple. The voltage out-
put 3hould be sufficient to maintain intense ionization and coron:l emission
around electroda=nrobe 2, For this purpose 10-15 XV ass been found to De
gatisfactory if probe 2 1s of small dimensions.

iThen probe 2 1g ¢2'd 2 not coated with spesific teriala o inmprove
amizzizn; polar'ty 15 not lmmortant. Bither aoaitive or negmtie ~orona ls
effective. If probe 2 is heaced, the negative polarity ies preferred. Various
coatin;:s may be anplied to vrobe 2 so as to improve either positive or negatlve
enigsion.

It i3 obviocus that there may be many variatcions in the shape ot the sound
reflectiny surface or in the €lectrodes and circuit making up ‘he system wita-
out devpartinz from the spirit of tne iuvention as set forth ln the Zollowing
elaims.
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I clain:

1)

2)

Method of converting sound waves into electrical signals consisting in
directirg said waves into a focal spot by means of a reflecting surface,
fixing an insulated electrode at said spot, electrically charging said
electrods to a high direct current potential relative to said reflect-
ing surface and utilizing the resulting variations in the charging
current to produce electrical signals.

A microphone cunsisting of a parabolic reflector, an electrode
positioned at the focus of said reflector, means for charzing said
electrode relative to said reflector and means for utilizing the
variations in charging current as an output signal.

Apparatus for converting sound into electrical sigmals, consiating
of an arcuate sound-concentrating surface, an electrically-conducting
probe at the focus of said surface, means for providing a charging
current of high potential to said probe and means for sensing the
variations in said charging current.

Apparatus according to claim 3, including means for electrically-~
heating said probe to increase the emissivity thereof.

Apparatus according to claim 3, ineluding the coatirng of said probe
with materials to increase the emissivity thereof.

Apparatus according to claim 3, including a probe corposed of radio-
active material to increase the emissivity thereof.

Thomas Townsend 3rown
San Trancisco, California
June 12, 1967



Additional Clainms: Docket No. 8310

3)

10)

11)

13)

rethod of converting sound waves into electrical signals
consisting in concentrating sound pressure variations upon
tae coronel envelome of a high potential electrode, main-
taining eaid electrode at high potential and utilizing the
resulting variations in the charging curreant to produce
2legatrical 3ignals.

A misrcphone comprising a corona-emitting electrode chaarged to
h1igh potentlal, means to concentrate incoming sound pressure
upon the coromal envelove of said electrode and means to
utilice the resulting variations of corona current to produce

outhyuc 3iznals.

Tlectrokinstic appiratus for converting souad 1nto electrical

aignals corprising an electrode maintained at high potential so

as to produce corona, means to concentrate sound upon said corona

and means to utilize the variations in corona current to produce output

cizgnels.

Apperatus according to claim 9 ineluding a horn to collect sound
pressure and concentrate the same upon said corona.

Apparatus accoriing to claim 9 including means for electrically
reating 22id elactrade to increase tha corona therefrom.

Apparatus according to claim 9 including tue coating of said alectrode
with materials to increase the corona therefrom.

Apparatus iccording to claim 9 ineluding an electrode composed of
radiocactive material to increase the corona therefroxz.

Thomas Iownsend Zrown
Jante Mondea, faliforris
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Pl Par.

r2 add:

P3 add:

5 Aer "output signal' add anotner sentence:

An alternavive ?Porm of the invention wakes use of an 2xponentincl
horn or the like “or concentrating and intensifying the inconing
gound vaves in the rezion of the nighly-charged probe.

The aorn metaod for concentrating sound waves in the region of the
scnsiag probe i3 superior to the parabolic reflection method,
aspecially at high frequencies, because of the reduction of phase
distortion. In this form, especially when the horn is rectangular
in transverse sross-gaection, the probe may bLe & fine wire of
considerable length. This permits increased sensitivity.

Fig. la i3 a circuit dizgram similar to Jig. 1 except thaat a
Jorn Lprarferebly an exponsntial horn) is used to concentrate the
sound waves.

Fig. 4 18 3 circuit diczram similar to Fig. ls, partly in
perspective, shovwing a rectapgular exponential horn witk 2longated
sensing probe.

Fig. la shows an alierastive form of the iuveniion whereby the
incoining sound wives ire concentrated and intensiiled by an
exponential horn la or the like.

Pig. U i3 an extension of the form of the invention illustrated in
Fi3. la. When horn la is made rectangular in cross-section, probe

2a is filiform and of considerable length. This adds surface area to
tue proce and Lmproves gensitivity. Probe 2e may be heated (where
necessary to improva emission) by current supplied by step-down
trans.omier 21. Gizh veltaze is supplied from power supply 22

and vartations In prote current are sensed in translormer 23 to
produce an output 3ignal a8 indicated. It i3 To be understood that
vacuum tube cirsultry can be employed as an alternative arrapgenent
to detect variaticpns in probe current as i1llustrated in Fig. 3.
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