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LOUD SPEAKING TELEPHONE

Re 1t known that 1, T. Towngend Brown, a citizen of the
United States, residing in Zanesville, Muskingum County, Ohlo,
have invented certain new and useful improvements in loud
speaking telephones and do hereby set forth s clear explanation

of the sane,

The invention relates to loud speaking telephones for use
with radib receivers, talking pioture projectors or the like,
where electrical 1upu1:c- are transformed into sound waves,
Likewige, the invention relates, in counterpart, to microphones
or telephone transmittera, where sound waves are made to produce
corresponding electrical impulses. ¥ore specificelly, the

invention relates to telephonic devices of the electroastatic type,

SPECIFICATION:

This invention sets forth a method of creating sound waves
directly from electricsl impulses without the necessity of s
vibrating diaphragm or similar moving mechanical element. It is
because of this feature and its obvious advantages that the
method is considered novel and valuable. The sound waves are
generated by eir currents rapidly ealternating in direction, the
air being influenced, due to its dlelectric nature, Ly strong

lonpgitudinal and transverse electroatutic fields.

In practice, the longitudinel field is held at a constant



strength and the transverse fleld i3 modulated, 'Heohanical
forces act upon the muss of air dielectric within the rapidly
ohanging electrostatic field such thst the air is moved first
in one direction, then in the opposite direction, creating
audible weves. The operation of the device makes use of the
inductive capacity of air. Inasmuch as other dielectricsa
possess equal or greater inductive capmeity than air 1t ia
sonceivable that other gasses or fluids could be used or
»othor sppliocations than those suggested could be made without
affecting the operativeness of the method of producing motion.

Included in the scope of this invention is the electro-
static microphone which is an application of opposite purpose
to thst of the loud spesking telephone, %When sound waves
enter the permanent selectrostatle ricld s reaction takes place
which produces a fluctuating transverse electrostatic fleld.
Both the actual movement agnd changing denmity sre responslble
.ror tro resction, The fluctuating fleld in turn affects the
chergs on a collector electrode and the eleotrical impulses

thereby genersted ere transmitted along a conductor attaeched thereto.

The advantages of this method of producing sound from
slectriosl impulses or electrical impulses from sound are obviocus,.
Ordinary methods employing moving diaphragms are objectionable
because of the distortion introduced by the diaphregm itself,

Due to its compuratively pgreat mass and the elastic meansg of
support the disphragm hes & nutural period of vidbration and a

lony series of overtones. This results in uneven amplitudes,
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poor quality and an artificial "aanned" character to the
emitted sounds. With the diaphragm type of telephones this

charscter is inherent and is unavoidable.

Referring to the sttached drewingss Fig.l i1s a perspective
of the loud speaking telephone showing tre electrical con-
nections and a schematic diagram of a high voltage power
supplye Pig. 2 is a diggrem of the connectiona of the telephone
and the approximete space ratio of the electrodes and component
parts. Pig. 3 is 8 perspective of one dielectric block, cut
awsy to show construction. Pig. 4 is a ourve showing the
desirable voltuge gradient at wva=ious points along tre dlelectric
block from one electrode to the other. Tig, 5 is a dlagrem
showing the dlelectrioc bloesk C snd cieetrodc D with arrow in the
spsce between to indicate the direction of the force acting on
the air separator when the leads are connected according to the
polarity shown, Pig, 6 is the seme as Fig, 5 with the exception
that the polarity of electrode D is now reversed and the direction
of force is theredy reversed. Fig, 7 includes a diagram of ﬁn
amplifying unit in comnection with the dlelectric block and
electrode, suggested as a simple oomplete circuit illustrating
the application of this invention as s miorophone. S3ound waves
enter the microphone and are offective only while traveraing
axis XY.
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Referring more in detasil to the attached drawingss
Pig, 1 shows the essential elements of the loud speaking telephone,
purposely shown without supporting frame. The dlelectric dlocks C
are formed of molded ingulation, thin toward the center and thick
and rounded st the sides. Metsl rods A and B, firmly inset and
held by the molded insulation, constitute the electrodes of each
block, Tre molded materiel 1s such that it is & weak conductor
of electriolty. Fach bdloeck should conduct not leas than 250 micro-
- smperes at 10 kilovolts, the specific resiatance not exceeding

7 ohns per centimeter cubse, This

& value approxirately 1 x 10
slight conductivity is sufficiont to muaintain the reguired voltare

gradient and to prevent looasiized high charges.

The dlielectric bYlocks C are shaped in such a manner, narrow
towasrd the center, as to bring sbout the greatest voltage gradient
at a point midway between the two electrodes A and B. On either
side of the midpbint the gradient of voltage deoreases because of
the increasing width and reaches sero at the electrode faces.

The shape of the blocks not only incresses the sensitivity of the
telepkone but gerves to reduce brush or point discharge and to

prevent electricsl breakdown,

Metal rcactor electrodes D are spaced between each dlelectric
block so that the convex faces of the electrodes oppose the concave
faces of the blocks. In this way the electrodes are made to match
the blocks in shspe und the sound channel is kept uniform in width,
A one=unit telephone consiste of one dielectric bloekC and one

reactor elgctrode D. Units may Ve conneeted in psrallel as ghown
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and the telephone built to any requirement of volume, Electrodes

A and B are connected to a source of high potential as illustratod.

In the majority of cases the power to operate trhe telephone
i3 supplled from s 110 volt 60 cycle line as shown on the dianram,.
This energizes filament trensformers Hy, Hy, EHa, whick in turn
heut filsments of rectifier tubes Gy, G Ox, 04. power 1s likewise
supplied to the bigh voltage transformer K (110 to 10,000 volts),
. the center tap of which is grounded, and the high voltege conducted
to the tubes for full wave rectification, Chokes Py, Pp are inserted
ahesd of filter condensers L), Eg. The hizh potential, «5000 volts
and :+ 5000 wolts, is conducted to electrodes A and B of the telephone.
This circuit supplies power to what might be termed the "field" of
the telephone. 1t 1is suggested as & practical meens for supplying
a steady potential, Other means thun that illustrated or a viriation
of the sugrested circuit may be employed to preduce the recuired

potential without deviating from the teachings of this speaiflication.

¥odulated current is supplied to the telephone from the output
of any standard sudio frequency power amplifier. The emf,, however,
must be atepped up to a value spproximating that of the "field".
The high ratio trensformer R is employed for thls purpose.

In ®ig. 1 the secondary leuds of thia trangformer are connected
respectively to the reactor electrodes D and the ground,
Muximum volume of sound 1s created by the telephone when the emf,
of the reactor electrodes, relative to the ground, slternates to

limits equal to the emf, of the steady flold, 1.e., in cycles from
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=5000 volts to +5000 volts. Correspondingly less volume of aound
i{s emitted ss the alternated emf. falls below this value, This
fouture allows the telephone to respond to voice intonations or

rapidly chanring amplitude in music or sound,

It 1s not deemed necessary to illuatrate the powsr amplifier
or the initial half of the telephpne circuity first, ag it 1is
apparent to those skilled in the art that sny one of asevaeral
circuits muy de employed and second, that suech circuit 13 beyond

the scope of this invention.

ge 2 19 8 dlagranm of the loud speaking telephone itself,
showing the dielectric blocks C and the reactor electrodes D
connected in porallels Sound chamnels R to P are formed by the
spaces betreen the respective C members and D members., The
efficiency of the telephone depends much upon the proper spacing,
i.e,, the correct ratio between the size of the members snd the
distance between members. When the telephone 1a in opersation
air is forged in the form of waves in the direction shown by the
arrowg and in the opposite direction. These waves unite upon
reachinr the ends of the channels to form a sclid wsva front

travelling cutward from the sides of the telephone,

Pige 3 i3 a perspective of one dielectris block cut away so
as to show the electrode rod B molded in the dielectric material.

Eleorrodes A and B are metal rods running the full length of bloek C

and centering in the expanded portions of the block,
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™ ge 4 exnlains the reason for the odd shape of the
dielsctric blocks or ¢ members, The curve shows the 8pprox-
imate voltage gradient (4in volts per millimeter) at varioua
soctions or points along a dielectric block between the two
electrodes A snd Bs At point X, which ia the surfuce of eloctrode
rod A, the voltuge gradient is zero. ¥oving away from the
€lectrode the gradient rises rapidly st first, then more slowly,
until at point Y (the midpoint between the two electrodes,
- where the blook is thinnest) the wltage gradiont is maximus,
reaching a value approximately 1000 volts per millimeter.
¥oving further toward the opposite electrode B the gradient
falla slowly, then more snd more rapidly, until it spain reaches

gero at point Z, the surface of electrode B,

A gradlent curve of this type, ss an electricul embodiment
of the dielectric blooks, is recommended snd constitutes an
element of this invention. Such must not be congtrued, howaver,
as essential for the operation of tho telephone. It improves
the performance of the telephone and allows the following
significant advantagesy first, higher gradient over the central
and more socund-active portions of the dielectric bloek; second,
greuter efficiency for lower amplitudes snd on lower modulated
emfs,.; and third,greater resistunce to the progressive breaking-

down of the dieclectric material, greater dielectric strength,

Figs. 5 and 6 are diagrams of single telephone unitg,
comprlieling one C member and one D momber, aimplified for the

purnose of imparting a clear undsrstanding of the electroe
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mechunical relation which makes the telephone operative,

In ™g. 5, olectrode A 1s connested to the positive side of
the high potential source and the electrode B is eonnected to the
negative side. A steep voltage gradient is made to exist along
dielectric block C, especially along the thinner portions, and
& strong electrostatic field involves not only the dielectric
block but the region immediately adjacent to reactor electrode D
in the space between ¢ and D, When eleotrode D i1s charged
positively (approaching the emf, of A) the field is distorted in
such a way as to cause the air (or any other dielectric fluid) to
experience a meshaniosl force and to move in the direction shown by

the arrow, The blogk C exporiences & similar but opposite force,

In Pig. 8, the electrical connectidns to A and B are the same
es in Fig. 5. Fowever, the electrical sign of resctor electrode D
is now reversed and the churge is msde to spproach the emf. of B,
Under these conditions the phyaical force is likewine reverged
and the air is gaugsed to move in the other direation.

\

Thus, when an alternating emf. is supplied to reactor electrode
D, waves of air are oreated which move raplidly back and forth in

striot acoordance w»ith the electrical alternations,

Alr waves or sound msy be transformed into an alternating emf,
by precisely the seme means but the process 1s the direct opposite
to that get forth in ?igs. & end 6, Pig, 7, therefore, is a
complete diagram of this invention applied as a microphone or

telephone transmitter,
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The C and D members are the same as shown heretofore.
Por the soke of simplicity in thia 1llustration the "field"
current is shown as supplied from batterles, the center tap
of which 1s rrounded. However, for practical use a high
voltage supply such as desoribed in ®ig. 1 ig more desirsble.
Electrode D, being now a "collector” electrode, is connected
to the primury of an audio frequency transformer T, The
secondary is connected to vacuum tube V through corndenser s,
grid loakvL, proper batteries as shown, and thence to electro-

mognetic headphones P.

3ound waves entering thes devige along axisg XY disturd the
constancy and uniformity of the elecotrostatic fleld and effect
an immediste reuction dy changing the space charge in the vicinity
of electrode D. This affects the charge on D, resulting in a
slight current through the primary of tranaformer T. The
eltern.ting emf., caused by the incoming sound waves, pusseas
through the transformer, is amplified Yy the vacuum tube circuit

snd is heard agein as sound in the telephones P.

In Pig. 7, as in Pig, 1, a diagrem of & standard and well-
known eircuit 1s given for the purpose of clearly illustrating
the manner of applying this invention in practice. It is not
intended that the circuitg de repregented as elements of this

invention or that the structure and application of thls invention

be limited to any sertain type of circuit, It is apparent that
muny changes in deaign are possible, and mueny different applicaetions

mey be found for this invention, other then those 1llustrated,
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without departing from the spirit of this invention ag

covered by the hereto appended claims.
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what I claim 1a:

l. The means for oreating sound waves from electrical
impulses comprising & bloock of dlelectric materiu:l with a pair
of electrodes attached or imbedded at the extremities thereof,

a reactor eleotrode lying to one side of the block of dlelectric
materiel, meuns for supporting the same so that sound channels

of the proper width are provided,

2. In a loud speaking telephone the method of producing
sound consisting in establishing a conatant electrostatic flold,
e modulated slectrostatic field normal to the conatant fleld,

and arranging the two fields to reuct in the presence of a
dielectric fluid capable of trangmitting the regultant mechanical

,torcoa into sound waves,

3. Kothod of producing motion of a dlelectric fluid consisting
in immersing in said fluid a partial concductor of electricity
with leads attached at the extremities thereof, immersing aleo

and arranging at a short distance to one side of asaid partial
conductor a gocd conductor or electrode with lead atteched,
supplying a continuous difference of potentisl to the oxtremithu
of the partial conduetor, supplying a continucus or alternating
potentinl to the eleotrode, and utilizing the movement of the
fluid, relative to the conductors, gonerally in the direction of
the alignment of the partiasl ceconductor.
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4. In a loud speaking telephone the methrocd of oreating sound
without the aid of a disphragm consisting in establishing a
conastant electrostatic field along air-filled channels, producing
a modulated or alternated electrostatic field across said channels,
and utilizing the mechanical forces sariging from the reaction of
the two fields on the alr dielectric in the chsnnels to create

alr waves.

S In an electrostatic loud spesking telephone of the type
described the means of creating s concentrated electrostatic fleld
with peaked woltage gradient compriging a dlelectric dlock or
material poor conductivity inserted in the electrostatic field,
said block being constricted in dimension toward its center,

6, In a telephone of the type descridbed means for reducing
brugh discharge snd for preventing elestrical bdreakdown comprising
electrode rods molded into the dielectric materiegl, suld materisl

completely enveloping the rods.

7. In & telephone of the type described the method of creating
proper electrical conditions for the production of sound from
electrical impulges consisting in using dlelectric blocks with
concave sides, using reactor electrodes with convex sides, and
assembling the telephone so that sound channels of uniform wvidth

are formed bv the spaces betwesen succeasive sections.
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8. The meth}od of creating movement of an air column by
clecﬁrical energy consisting in setting up & steudy electroustutic
field longitudinslly along the column, setting up & second
electrostatic field across sild column, and allowing the two
fields to interact in said column to produce mechanical forces

and movement of said columm,.

B, In an electrostatic telephone means for producing sound
waves comprising a multiplicity of dielectric blocks with
electrodes attached, & multiplicity of reactor electrodes
arrsnged between seid dielectric blocks, and meuns of support
 wheredby substantial spacing 1s maintsined between successive
dielectric blocks and reactor electrodes to form alr channels,
open at the extremities, for the synthesis and emission of sound

WAVeSs.
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lo. Method of producing force or motion of & dlelectric fluid
relative to a fixed system medo up of an electrode eni 2 high
resistance solid consisting in providing said solid with a pair
of leads attached at the extremities thereof, providing a »eactor
electrode spsced to one side of thre solild end lying in n position
at ripght angles to the alignmont of said extrerities, arrunging
the dielectric fluid to fill s shannel the opposito walls of
®shich are formed by the high resistance solid and the reaotor
electrode, supplying a steady difference of potential to the
extremities of the solid, supplying a high potential to the
resotor electrode, and utilizing the electro-mechanical forces
developed between the high resistance solid and the dlelectries
fluid generslly in the direction of the alignment of trs solid

to produce movement of said fluid.

11, Kethod of producing elestriocal impulses from sound waves
consisting in setting up s constant electrostatic fleld, csusing
sound wuves to pasa through sald field generally in the directibn
of the gradient, collecting charges induased by tre fluctuating
trunsverse fleld, and transmitting the resultant electirical

impulses over a conductor,
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1<, Koang for transforming sound into pulsating electriocal
energy comprising a sound-intercepting channel open at tre
extremities, a poor conductor of electricity forming one side of
said channel, a high potential direct current passing aslong said
conductor generally in a direction parallel to the channel, an
eleootrode forming the opposite sido of said channel, and a lead
attached to snid electrode for the purpose of conducting away

the pulsating electrical energy.

13, In a microphone means for creuting a steady electrostatic
field and for collecting the induced crarges produced by the sound

wuves,

14. In a loud speaking telephone or microphone as described
means for supplying relatively conastant potentials equally above
and below the potential of the ground,

18. In a loud speaking telephone of the type described means
for supplying a modulated or alternated potential, the ulternations
of which reach limits equally above and below the potentiagl of the

ground,

l8. In a miorophone of the type described meanas for collecting,
amplifying or using a modulated or alternated potentiul, the
alternutions of which reach limits equelly above and below the

potentisal of the ground.
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17. Method of observing the rate of movement of a dielectric
fluid relative to a fixed eloctrical system conaisting in oreating
in szid fluid an electrostatic field the gradient of which is
parallel to the direction of movement of the fluld, supplying

for the maintenance of said field potentials equally above and below
the ground potential, placing a colleotor electrode to one side of
the line of maximum gracdient of ssid field at a point where the field
potential is equal to the ground potential when no movement of fluld
is present, attaching a lead to the collector electrode to conduct
any cherges or change of potentlal to an obgerving instrument,
introducing movement to the fluid, and observing the corresponding
change of potential relative to the ground potential.
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COUNTY OF MUSKINGUM
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=
Sworn to before me and subscribed in my presence this‘Sl‘” day of

Jamiery, 1934 at Zanesville, Fuskingum county, Ohio.

C. A. ZINN, Notary Public
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