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LOUD SPEAKING TELEPHONE

Be it known that I, 7T. Townsend Brown, & citizen of the
United 3tates, residing in Zanesville, Muskingum County, Ohkio,
have invented certalin new and useful Iimprovements in loud
speaking telepliones and do hereby met forth s clenr gxplanntiun

of the same,

The invention relates to loud speaking halaphnnéa for use
with redio reqeivers, talking ploture projectors or the like,
where claafriuul inpniinn are transformed into sound waves,
Likewige, the invention relates, in countsrpart, to microphones
or telephone transmitters, where sound waves are made to produce
oorresponding elestricel impulses. Kore specificelly, the
invention relates to talephonia deviaes of the slactroatetic type.

SPECIFICATION:

Thias invention sets forth s msthod of oreating sound waves
directly from elec¢tricsl impulses without the necessity of « .
vibrating diaphrags or similar mmving mechanionl element. It is
because of this feature and its obvious sdvantsgas that the
mothod is considered novel and walusble., The sound waves ere
gensrated by alr currents rapidly slternating in direstion, the
air being influenced, due to its dlelestric meture, bty strong
longitudinal snd transverse slestrostutic fields.

In practlioe, the longitudinel) field is held at a constant
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strength and the transverse fleld is nndulntnd.-ﬂwunhnnioal
forces aot upon the muse of alr dlelectric within the rapidly
shanging slectrostatis fiold sueh that the pir ia moved first
in one diresction, then in the Opposite dirsction, sreating
audible wavea., The operation of thes device makes use of the
inductive eapacity of air, Inmswuch as other dielectrica
possess equal or greater inductive capacity than air it ig
eoncelvabls that other gzasaes or flulds ocould be uaad or
other npjliuntinn: thnn‘thbno suggeated gould Ve made withount
nrr-ntingfthn cperativeness of the method of producing motion.

Inoluded in the scope of this invention is the eloctro-
stetico microphone which 1a an application of oppesite purpess
to that of the loud speasking telephone, When sound waves
enter the permanent slectrostatie riuld s resction takes place
which produces a fluctuating tranaverse slectrostatic field,
Hotk the actual mnvement and changing denmity are responsibdle
rfbr the reanction, The fluctusating field in turn sffects the
¢hargs on a eollactor electrode and the eleotricel impulzeas
thereby generated are traﬁnmittoﬂ along a conduator stteched tﬁar&ﬂa.

The adventages of this method of produeing sound from
slectrioel impulasas or sisotrical ifmpulges from sound are obvioua,
~ Ordinary methods employing moving diaphragms ares objlectionable
because of the distortion introduced by the dlapbragm itgelf,

Ite to 1its compuratively great masa and the slastic meens of

support the disphragm hes a notursl perdod of vibration snd &

long series of overtones. This results in uneven amplitudee,
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poor quallty end an artificial "eanned" eharscter to the
amitted sounds, with the diaphrapgm type of tslephones this

charmcter 1s inherent and is unavoidabls.

Reforring to the sttached drawinges Fig.l 1a a perspective
of the loud speaking telephone showing the nlactriénl cone |
ne¢tions and & schematie Alagram of 8 high voltege powar
supply. Plg. 2 1@ a dipgram of the connesctiona of the telepbone
and thc‘appruximnte space ratico of the electrodes and gomponent
parts. Pig. 3 is a perspective of one dielecirio block, cut
avay to show construgtlion. Pig. 4 iu a turve showing the
dezirable voltage gradient at vwaricus points along the dielectric
bicek from one slectrode to the other. Pig. § is g diagram
showing the dlelestrio blook O and sleetrode D with arrow in the
' spste betwsen %o indlcats the direection of the force scting on
the air separator when the lesds are connegted acoording to the
polarity shown, Pig, € is the sume as Fig, b #ith the exvaption
that the polarity of slectrode D is now reversed and the direction
of force is thereby reversed. Mg. 7 includes s diagram of én
smplifying unit in conneotion with the Alelectric bBlock and
slectrode, suggested as s simple eomplete eireuit illustrating
the espplication of thils 1n7¢nt1on A & mierophunn.: aound wavaeg
enter the microphone and are effoctive only while traveraing
axis XY.
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Referring more in detail to the sttached drawings:
Plge 1 ahows the essential elements of the loud apeeking telephone,
purpesely ghown without supporting frame, The dlieleotric blocks C
are formed of molded lnanlation, thin towsrd the center and thiek
and rounded &t the aldes, MNetal rods 4 and 8, firmly inset and
hald by the molded insulation, conatitute the electrodes of eesch
block, Tke molded materisal 1a such that it is & weak conductor
of ulantriuity. Zach bloek should conduct not leas than 250 miero-
. amperes at 10 kilovolts, the specific resiatsnce not exceeding
& value approximately 1 x 107 okxa per sentimeter cube, Thig
slight conductivity iz sufficient to maintain the required voltage
gradient and to pr-vant‘laualixud high charges.

The dlelectris bloocks ¢ sre shaped in such g manner, narrow
toward the genter, as to bring asbout the greatest voltage gradient
Fut a polnt nidway between the two eleotrodes A snd Be 0On either
alde of the midpéint the gradient of voltage deoresses hanﬁuue or
the inereszing width und reaches sers at the electrods faces.

The shape of the blooke not only increasses tre senaltivity of the
telephonie But serves to reduce birugh or point dinahnﬁge and to

prevent elegtricel breakdown,

Metal reagtor slectrodes D are apaced between each dleleotric
blosk so thet the convex faoces of the slectrodes oppose the concave
feges of the blooks. In this way the eleatrodes are made to matdh
the blosks it sahape and the sound channel ix kopt uniform in width,
A one~unit telephone conalste of one dielectrisc bLlook¢ and cne

reaasctor elootrods D. TUnits may De conneetad in parallel as ghown
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and the telephone built to any regquirement of volume. Elsctrodes

A and B are oconnected to s source of high potential as illuatrated,

In the majority of cases the power to operate the telephione
13 supplied from s 110 wvolt 60 cyele line as shown on the diagram.
this energizes filgment tranaformers Hy, Hp, Hs, which in turn
heut fllaments of rectifier tubes U3, Ggy Oy, O,+ Pover is likewise
supplied to the high voltage tranaformer K {110 to 10,000 volts),
. the center tap of which is grounded, and thQ high voltage conducted
to the tubes for full wave reetification, Chokes Py, Pp are inserted
shoed of filter condensers &), Ep. The high potential, -5000 volts
and + 4000 wolts, 1a-conductnd to electrodes A and B of the telephone.
This circult supplies power to what might be termed the "fleld" of
the telephone., It is suggested as ® practicsl mesns for supplying
‘a steady potentinl, Other means than thntlilluntratad or a variation
of the sugpested oirouit mey be employed to produce the resuired
potential without devigting from the teschings of thls speaiflication,

Modulated gurrent is supplied to the telephone from the output
of any standard sudlo frequency power amplifier. The emf., bowever,
| muat be atepped up to a value gpproximsatling thet of the "fielda",
Th-‘high ratio tranaformer R 1s employed for this purposae,

In Pig. 1 the secondsry lesds of thils transformer are connected
reapectively to the resctor electrodes I and the ground.
Kazimum volume of sound ia oreated by the telaphone when the emf,
of the resotor eleotrodes, relative to the grﬂund,,élternutea to

limita aqual to the emf. of the steady fleld, 1l.s., in cyoles from
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=5000 volts to +5000 volts, Correspondingly less volume of gound
13 amitted re the mlterncted emf'. falls below thia value., This
fouture allows the telaphone to respond to volge intonations or

rapidly ochenging amplitude in muale or sound,

It 1s not deemed nocessary to 1llluastrate the powar ﬂmplifinr
or the initial half of the telephpne eirculty first, aa 1t 1a
apparent to those alcilled in the art thet any one of aseveral
girguits may be employed end second, that such uiruu;t is bayond

the scope of this invention,.

Filg. £ is & dlagram of the loud spesking telaphons itself,
ahowlng the dlelectiric ﬁlankl ¢ ana the reaotor electrodes D
- eonnected in poerallel, Sound channels R to P are formed by the
apages between the respective ¢ members snd D membera., The
efficiancy of the talephone depends much nﬁun the proper spmeing,
i.e., the correst ratio between the size of the members and the
distance between members. When the telephone 1g in operation
air is forsed in the form of wavas in the direation shown by the
arrowg end in the opposite dlrection. These waves unite upon
reaching the enda of the channels to form n aclid weva front
travelling cutwsrd from the sides of the telephone,

Flge 3 13 a perspesctive of one dielsotrie block eut AWRY 30
a8 Lo show the electrode red B molded in the aialqabﬁin material.

Elegtrodes A and B are metal rods running the full length of biouk‘c

and gentoring in the expanded portions of the block.
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PMge 4 explains the reason for the odd shepe of the
dielectric dlocks or ¢ members. The curve shows the BPPPOX=
imate voltage gradient (in volta per millimetor) at warious
soctions or points along s dielectriec bdlook between the two
electrodes A ond B. At point X, which iz the surfioe of alectrode
rod A, the voltuage gradient is zero. ¥oving gway from the
electrode the gradient rises rapidly at first, then nmore alowly,
until at point Y (the midpoint between the two electrodes,
~ where thq blook is thinnest) the voltags pradient ia maxiemum,
resching a value approximately 1000 volta per miliimeter,

Hoving further toward the opposite eleotrode B the gradient
falls slowly, then more and more repidly, until it spain reschen

zero at polnt 2, the surface of electrode B,

A gradlent surve or this type, sn an eleotricnl ambodiment
of the dlelestric blooks, is recommended and constituteg an
elomont of this invention., Such must not be congirued, howaver,
&8 egsential for the operation of tho telephone. It improves
the performanae of the telephone and allows the following
significant adventagesy first, higher gradient over the cantral
and more scund-sctive portions of the dielectric bloek; second,
greater efflciency for lowsp amplitudes «nd on lower modulated
omfa.g and third,greater resistsnce to the progresslve breaking-

down of the dlelectrie materisl, greater dlelectric etrength,

Figse. 5 and 8 ara disgrams of 2ingle telaephone unite,
comprising one { member and one D member, aimplified for the
puryose of imparting a olear understanding of the cleotrow
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mechanioal relation which makes tha telophone operutive,

In Pig. 8, electrode A 1a conneated to the positive side of
the high potentliel source end the eleatrode B is nonnéoted o the
negative aide., A steep voltage gradieﬁt 1s made to exiat along
dlelectriec bloak ¢, especially along the thinner portiong, and
& atrong electrostatio fleld involves not only the dielectric
block btut the region {mmediately adjacent to resactor electrode D
in the space betwesn C and D. When eleotrode J ia charged
ﬁauitivnly'lnpprannhing the emf, of A) the fig¢ld 1a distorted in
such a way as to oause the air (or any other dlelectrio fluld) to
#xporisnce s maahaniugl force snd %o move in the direction shown by

the arrow, The blook C expariences a similge but opposite force,

In Pig. 6, the slectrical connectlons to A snd B are the ssme
as in Pige. 5. However, the electrical sign af reagtor electrode D
13 now reversed and the ohurge iz msde to spproech the enf, aof B.
Under these sonditiona the phyatoal forse is likewinpe reveraed
and the alr i1s ceused to move in the other direation,

A

This, when an elternating emf. is supplied to regotor electrode
D, waves of pir are areated whioh move rapidly bsok and forth in

strict sacordance with the electrioal siternations,

Alr saver or sound msy be trﬁnurazmnd into an alternating emf,
by precisely the seme means but the prosews ia the direct opposite
to that set forth An Pigs, & and &, Figs 7, therefore, i{s a
complete dlagram of this Sinvention applied ze g microphone op

telephone tranamitter,
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The 0 sand D members ars the same sa shown haéeturara.
For the scke of gimplicity in thia 1llustrgtion the "field"
current 1s shown as supplied from butteries, the center tap
of which 1z grounded, However, for practical use a high
Voltage supply such as damsoribed in wig, 1 ig mnr@ deairable,
Eloctrode D, being now a "oollector” eleotrode, 1s connected
to the primary of an sudie frequensy tranaformer 7. “he
secondary is connected to vesuum tube V through condenser 3,
grid leak L, proper batteries ms shown, and thence to eloctro=

mignetic héndphﬂnﬂa Pe

Jound waves entering the devige uiang axis XY diaturd the
oonatancy and uniformity of the oleotrostatie field and sffoot
an immediate resction by changing the space okarge in the vicinity
of elestrode Dy This affects the charge on D, regulting in s
slight currens through the primary of tranaformer T. The
alternuting emf,, caused by the inceming sound waven, psgses
through the tranaformer, 1= amplified by the vacuum tube gircult
and is heard agsin as sound ip the telephones o,

In ®ig. 7, as in Mg, 1, & diagrem of a stendard and woll-
known eiroult is given for the purpose of elearly illustrating
the menner of spplying this invention in practice, It is not
1ntanﬂad that the oirouits be reprasented as elements or this

invention or that the structure snd application of this invention

be limited to any certain type of cirecuit, It 1a apparent thet
muny ohanges in design are possible, and meny different applicetions

ey be found for thia invention, othar then thosn 111uutratnd,
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without departing from the apirit of this invention ea

covered by the hereto appended slaima,
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wWhat I olaim 1ms

1. The means for corestinz sound waves Irom electripal
iwmpulses comprising & blook of dielectric materlicl with a pair
of electrodes attached or ilmbedded at the extremities thereor,

g resctor elsotrode lying to one side of the block of dlelectric
material, meana for supporting the same so that sound ochennelsg

of the proper width are provided,

2, In a loud speaking telephons the method of producing
sound gonalsting in establishing a conatant electrostatic rield,
e modulated elestrostatic field normal to the conatant fleld,

and arranging the two fields to resct in the presonce of a
disloctris fluid oapeble of transmitting the resultent mechanical
foress into sound waves.

Se HMethod of producing motion of a dielectrie fluid conaisting
in immersing in said fluld a partial conduetor of electricity
with leads attached at the extremities thersor, Lmmersing also

and arranging at a sktort distance to one aide of meid pnrtiull
conductor a good eonductor or elestrode #ith leasd sttached,
supplylng s continuous differenae of potential to the extremitios
of the partlal econduetor, supplylng a contimoua or slternating
potentlel to the eleotrode, mnd utilizing the movement of the
fluld, relsative to the ubnﬂuatora, generally in the directicn of
the aligmment of the partial conductor,.



4. In a loud apsaking telephone the methcd of orgating sound
without the eid of a dlaphragm consiating in establishing a
eonatsnt electirostatic fl1eld elong air«filled channels, producing
a modulated or slternatod eleotrostatie rleld soroms sald ehannels,
and utilizing the mechanliorl forces arising from the resction of
the two fields on the air dislectris in the chanrels to ereste

alr waves,

B Inign electrostatie loud speaking telephone of the type
degoribed the means of ereating e concentrated slectrostatic fleld
with peaked woltoge gradient eomprising a dlelectrie bloek or
materisl poor unnduntivity inserted in the slectrostatic field,
aald blogk being sonstricted in dimension toward itg center,

G In a telephone of the type described means for reducing
Srunh discharge and for preventing elesatrical bDrealtdown gcomprising
elootrode rods molded into the dielestric materisl, sald material

sompletely enveloping the rods.

7 In a telephone of the type descrided the method of uraating
proper eloctrical oconditions for the production of sound from
electrigal impulaes conalsting in using dlelestric blooks with
ecnceve sides, using resctor electrodes with convex sides, and
~aasembling the telephons so that sound chennels of uniform width

are formed by the spaces Letwson sucoessive sestions,
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Be The method of eresting movement of an air oolumn by
c1e¢£r1¢m1 anergy consisting in setting up & steudy elesctruastatio
f1sl1d longitudinslly slong the golumn, setting up s second
slectrostatic fleld across snld column, and allowlng the two
flalds to 1ntwrnnﬁ in said column to produce meohenicel forces

and mavémnnt aof said column.

o. In an eleotrostatio telephone means for producing sound
wavea comprising a mulﬁipliuity of dieleotrie blocks with
electrodes attached, o multipliocity of reactor electrodes
srrenged betwesn weid dieleotric bloeks, and mesns of support

" wheraby substantial spaeing 1a uaintainod'batwnan suscesnive
dlelectric blooks and reastor electrodes to form alr ehsnnels,
open at the nxtrqnititn; for the synthesis and emission of asounad

WAVOR,
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10. Mathod of produeing force or motion of s dleleotric fluid
relative to a fixed syatem medo up of an mlectrods end & high
resistance solid conglsting in providing said solid with s paip
of leads attached at the extremities thareor, providing‘n resactor
¢lectrode spsced to one side of the aolid and lying 1in o position
at right unglan to the alignment of said qxtramitlan, arrunging
thae dioluutria fluid to ri1l & shannel the opposite walls of
which are formed by the high resistance 2011d and the rsaotor
electrode, supplying a stesdy Ad1fference of potentipl to the
extremities of the solld, mupplying a high potentisl to the
reactor electrode, and ﬁtilizing the olnntrﬂ-ﬁuahaniaal forces
developed between the high reaistance solid and the dielestria
fluid generally in the dlirection of the alignment of the solid
to produce movement of ssid fluid,

11. Hethod of producing eleatricel impulges from sound waves
consiating in setting up a constant electrcstatic fleld, causing
sound waves to pass through seid field generally in the diruntién
of the gradient, s0lleoting charges induasd by the rlputuaﬁing
trunsverse rield, and trensmitting the resultant electrical

impulsss over a sonduotor,
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Xz, Noana for transforming sound into pulsating electrical
enerpy somprising a gound-intercepting channel open nt the
extremitles, a poor conductor of electricity forming one side of
#2ld channel, a high potential direct current passing slong sald
eonductoy genersally in a direction parallel to the channel, an
sloctrode forming the opposite side of saild channel, end a load
&ttaghed to sald electrode for the purpose of conducting away
the pulsaeting alcatrinnl‘anargy.

15. . 1n a mierophone means for sreanting a steady electrogtatic

field and for ¢ollecting the indused charges produced by the scund

WaVER .

14. In a loud speaking telephones or mierophons gs descpibed
mesna for wupplying relatively constant potentisls equelly above
and below the potential of the ground,

18. In a loud spaesking telephone of the type described meana
for supplying s modulated or alternated potentiasl, the slternations
of which reach limits equally sbove snd below the potential of the

ground,

18, In & miarcoplione of the type described mesns for collecting,
amplifying or using s modulated or alternated potentiul, the
slternctions of which reamch limits equelly sbove and below the

potentlal of the ground.
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17. Eethod of oshserving the fntn of movement of a dlelsotric
fiuld relative to a fixed electrical syetem conamisting in ereating
in szid f£luid an elactroatatic field the gradient of vhich 1g
parallel to the direction of movement of the fluld, supplying

for the maintenance of sald fleld potentials equally above and below
the ground potential, pleeing a eollector electrode to one side of
the line urlmnximum.grndiant of seid field at a point where the field
potential is equal to the ground potentisal when no movement of fluid
is present, attaching a lead to the collestor eloctrode to conduct
any charges or change of potentliel to an observing instrument,
introduaing movement to the fluild, and observing the corresponding
change of potential relutiva to the ground potential,

#ﬁf;#””
o P

Inventor

COUNTY OF KUSKINGUM
3.
STATE OF OHIO

éwurn to before me and sudbsoribed in my presence thiuJQ—:: dny of
Janusry, 1934 at Zanesville, Xuskingwm County, Ohio,

g

Notary ?ugfiu

T T Ahmrarirabmrnacaas Ahbvaadn

., A. ZINHN, Nomty Publie
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