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Abstract—Father Roberto Landell de Moura, bornin 1861,in Porto Ale-
gre, Brazil, built the first wir elesstransmitter for messagéransmissionin
1892,even before Mar coni’s experiments.In 1894,he madethe first public
transmissionthr ough Hertz waves,with a broadcastingrange of eight kilo-
meters, from the top of a hill on Av. Paulista to the top of Santanna hill, in
S&o Paulo. Between1903and 1904, father Landell de Moura managedto
patent thr eeinventionsin the United States: the "Hertzian or Landellian”
wave transmitter, the wir elesstelephoneand the wirelesstelegraph. The
Brazilian patent of Father Landell’s device receved the number 3279,in
1900.This paper tells a little bit about his history and inventions,including
the facsimilesof his American patents,in order to pay trib ute to oneof the
greatinventors of all timesin the field of electrical communications.
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|. INTRODUCTION

A ther Landell, born in 1861, in Porto Alegre, built the

first wirelesstransmitterfor messagéransmissionn 1892
(Carneiro, 1999). In 1894, he made the first transmission
throughHertzwaves,with abroadcastingangeof eightkilome-
ters,from thetop of ahill on Av. Paulistato thetop of Sant’anna
hill, in SdoPaulo(Oakenfull, 1912).

Betweenl903and1904 fatherLandelldeMouramanagedo
patentthreeinventionsin the United Statesthe”hertzianor lan-
dellian” wave transmittey the wirelesstelephoneandthe wire-
lesstelegraph. The Brazilian patentof FatherLandell’'s device
recevedthenumber3279,in 1900(Alcides, 1997). This chap-
ter tells a little bit abouthis history, so asto guarantythat his
nameshavs amongthe greatinventorsof all timesin the field
of communicationgAlencar, 2003).

Il. THE FANTASTIC FATHER LANDELL DE MOURA

RobertoLandellde Mourawasbornin January21stof 1861,
in the city of Porto Alegre, Rio Grandedo Sul, on the Ruade
Bragane, asit wascalledthen,todayit is MarechalFloriano,at
a houselocatedat the samecurb asthe old Pra@ do Mercado,
being baptized,along with his sister Rosa,on February19th
1863, at the RosarioChurch,of whoseattendantsyearslater,
and until he passedaway, would cometo be a vicar. He was
the fourth of twelve brothers,sonsof Inacio JoseFerreirade
Moura and SaraMarianaLandell de Moura, both descendants
of traditionalfamiliesof the stateof Rio Grandedo Sul (Fornari,
1960).

Landell de Moura attendedhe Colégio dos Jesiitas, in Sao
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Leopoldo, a city locatednext to Porto Alegre, capital of Rio

Grandedo Sul. He attendedhe courseof humanitiesknown as
Classicat the time, equivalentto High Schooltoday In 1879,
Landell de Moura transferredto Rio de Janeiro,to attendthe

EscolaCentral previously known asthe AcademiaRealMilitar,

foundedin 1792,by orderof DonaMarial, Queenof Portugal,
bearingthenameof RealAcademiade Artilharia, Fortificagdoe

Desenhoandtodaygoesby thenameof InstitutoMilitar deEn-

genharigIME). Apparently hegotajob atasecos molhados
warehouséo payfor his stayatthe capitalof the Empire.

At Rio de Janeiro,Landell de Moura only stayeda few
months. His brother Guilherme,who intendedto follow an
ecclesiasticatareery stoppedby Rio de Janeiro,on his way to
Rome,Italy, and corvincedhim to embracepriesthood.In the
Brazil of the 19th centuryuntil the beginning of the 20th cen-
tury it wasimportantthateachandevery traditionalfamily had
apriest,aswell asa military officer.

In Rome,Landellde Mourastartedto attendthe Colégio Pio
Americanoandalsothe UniversidadeGregoriana,asa Physics
and Chemistrystudent,subjectsto which he shaved a certain
inclination sincea child. He was madea priestin November
28th1886.Backto Brazil, hestayedatthehouseof priestsatthe
Morro do Castelo Rio de Janeirowhenhe hadthe opportunity
of exchangingsomeideaswith D. Pedroll, Emperorof Brazil,
aboutsoundtransmissiona subjectthat fascinated. Pedroll
sincel856andthatled him to financepartof AlexanderGraham
Bell'swork in the United States.

After ashortstayat Rio de Janeiro FatherLandellde Moura
was designatedhaplainand professorof UniversalHistory of
the EpiscopalSeminaryof PortoAlegre. In 1891,hewasnom-
inatedparochialvicar of Uruguaianaand,in 1892, wastrans-
ferred to the state of S&do Paulo where, for seven years, he
workedasvicarin SantosCampinasaandSant’Ana.

I1l. LANDELL DE MOURA’S PRINCIPLES

In 1893,FatherLandelldeMouraworkedin thecity of Camp-
inas,in theinlandsof thestateof SdoPaulo. It hadalreadybeen
afew yearssincehearrivedfrom Italy, andthe calmnes®f the
city permittedthedevelopmenbf hisideasaboutwirelesstrans-
mission,the principlesof which wereenunciatedy him:

“All vibratory movementthat until today aswell asin the
future, canbe transmitteadthrougha conductoy could be trans-
mittedthrougha beamof light; and,by thatsamefact,couldbe
transmittedwvithout the aid of thatagent”.

“All vibratorymovementendsto transmititself in thedirect
ratio of its intensity constang anduniformity of its ondulatory
movementsandin theinverseratio of the obstacleshatoppose
themselesto its propagatiorandgeneration”.



“Give me anondulatorymovementas extensve asthe dis-
tancethat separatesis from other worlds that roll above our
headspr underourfeet,andl will make my voicegetthere”.

Thatlastprinciple caused¢hewrathof mary parishionersand
someecclesiasticahuthorities— in 1893 a Brazilian priestas-
suredthetransmissiorbetweerdifferentplanetarysystemsand,
againstthe centenniateachingsof the Church,insinuatingthe
existenceof life in otherworlds. His laboratory built atthe cost
of alot of sweatandlabor, was,morethanoncedestryed. But
FatherLandell de Moura, patiently rekuilt his equipmentsaand
continuedhis scientificwork.

FatherLandell de Moura usedto carry his mysteriouspack-
ageswhich containedhepartsof adevice inventedby him, and
saiddevice—heassured- couldbeusedto speako anothemper
sonseveralkilometersaway, withoutthe needof wires (Fornari,
1960). Somepeoplethat were interestedasked him for proof.
Thepriest- with his still rudimentarydevice,accomplishedes-
eralwirelessvoicetransmissiorandreceptionexperimentsand
all of them were completelysuccessful. Theseexperiments,
someof which weretakenin effect with the purposeof getting
the authoritiesinterestedand gaining sponsordor the perfect-
ing andindustrial exploitation of his invention, took place,on
the hill of the AvenidaPaulistato the hill of Sant’/Ana,at an
approximatedlistanceof 8 kilometers,in astraightline - there-
fore morethanayearbeforethe first andextremely simple ex-
perimentaccomplishedyy meanof hertzwaves,by Guglielmo
Marconi, in Pontequio,nearBologna,in Spring of 1895, and
aboutsix yearsbeforehisfirst radiogram.

Despitethe persecution$ie hadto bearwith, FatherLandell
deMoura,declaredatthetime (Fornari,1960):

“I wantto shawv the world that the Catholic Churchis not
an enemyof Scienceand humanprogress. Individuals, from
the Church, may have regardingthis caseor that, opposedto
this truth; but they did this out of blindness.The true Catholic
faith doesnot dery it. Although they might have accusedne
of having somethingto do with the Devil, andinterruptedmy
studiesthroughthe destructionof my devices, | shall always
assertthisis asit is andcannotbein ary otherway... Only now
| understand>alileocrying out: E pursemuove!”

IV. THE FIRST PATENT

In 1900, afterbeingpersecutedby all kinds of shameandfi-
nancialdifficulties, he finally obtainsa Brazilian Patent,under
theregisterof 3279,especiallygrantedasdescribedn thedoc-
ument,

“For adevice appropriatedor the transmissiorof theword
at a distance,with or without wires, throughspace earthand
water”.

It is alsoworth reproducingthe note publishedin the Jornal
do Commercio,of Sao Paulo, in Junel0th 1900, aboutone of
FatherLandell's experimentgAlencar, 2000c):

“Last Sunday on Sant’Anabhill, in the city of Sao Paulo,
FatherLandellde Mouradid an experimentwith several of his
inventions,with the objectve of demonstratingsomelaws he
discoveredwhile studyingthe propagatiorof sound,light and
electricity, throughspacegarthandtheaqueouglementwhich
achievedbrilliant success.

Theseeminentlypracticaldevices are, like mary corollar
ies, deducedrom the abore-mentionedaws. Were presentat

theexperimentMr. P.C. P. Lupton, representatie of the British
Governmentandhis family, amongothers:

Evenmoreinterestings thedescriptiongivenby FatherLan-
dell himself, of two of hisinventions:

“The Anematophonés awirelessdevice whichhasthesame
effectsof regulartelepholy, but with addedclearnesandsafety
asit works even underwind and bad weather This device is
impressie by the entirely new laws it revealsto us, likewise,
whatfollows:

TheTeletition,akind of wirelessphoneticelegraphy which
two peoplecanuseto communicatevith eachotherwithoutbe-
ing heardby anyoneelse.l believe thatwith this systemof mine
we could transmitelectricenepy, throughgreatdistancesand
with a lot of economy without the needof wires or conductor
cables.

Father Landell reachedthe point of offering his inventions
patentto Mr. Lupton, so that Englandcould industrializethe
wirelesstransmitter Thepriests relativesandold friends,when
inquiredaboutthis matter saidthatMr. Lupton,whowasafor-
malistmanandwasnot scientificallyenlighteneddid not even
sendword to Englandof FatherLandell de Moura’s offer, be-
causehe did not believe in the practical (and especiallycom-
mercial)utility of wirelesstelepholy.

Anotherversionassertshatthe consul,dazzledby theinven-
tion, that promisedto completelyrevolutionize contemporary
sciencehadadvisedratherLandellto transferhimselfto Great
Britain, in orderto get his inventionspatented,and after that
necessaryormality, donatethemdirectly to QueenVictoria, so
thathe couldgetwhathewantedfrom the Ambassadqithecre-
dentialsthatwould recommendhim to his country’sgovernment
- analternatve which the priestdid notaccepbecauséewould
have to payfor his transportatiorandmaintenance.

A third versionof the episodesaysthat the offer was sent,
but asthe Angle-Saxorbureaucrag wasjust assluggishasthe
Brazilian, the papersreferringto the offer, tenyearslater were
still forgottenon top of someones desk.

V. THE TRIP TO THE UNITED STATES

Landell de Moura decidedto leave for the United States,n
1901, so that he could get his inventionspatented seeingas
how hardit wasto mass-produc¢hemin Brazil. He gathered
somemoney andleft, at the beginning of the year thinking of
returningquickly. A specializedNorth-Americanjournalist,in
acolumnfor theNew York Heraldof Octoberl2thof 1902,de-
scribesFatherLandellde Mouraas”a gentlemarof aboutforty
yearsold” thatreachedhe pinnacleof his genius.

Father Landell de Moura lived in the United Statesfor a
period of three years, and during those yearshe enraptured
the North-Americanscientificsympathizersvith hisinventions,
amongthemthethreemostimportantto theworld: thewireless
TelephonethewirelessTelegraphandthe wave Transmitter

Thereis an explanationasto why he stayedso long in the
United States: three monthsafter his arrival, in a document
datedOctober4th of 1901,FatherLandellde Mourafiled a peti-
tion for the patentof his first invention,the wirelessTelephone,
believing that, oncethe phonewas patentedwhat he thought
wasa matterof weeks) theremainingmonthswould be enough
to obtainpatentsor the otherinventions.



The PatentOffice in Washingtonhowever was not satisfied
with thetheoreticakxpositionof his petition. "His theoriesvere
sorevolutionary- they declaredo him atthatdivision, hisbroth-
ersPedroandDr. JoaoLandelldeMoura,respectedvell known
peopleatPortoAlegre,saidthat- thepatentcouldnotbegranted
without the presentatiorof a modelof the device, for practical
demonstrations{Fornari, 1960).

It wasthroughthecourseof thesethreetoilsomeyearsthathe
filed apetition,in documentslatedof Januaryl6thof 1902and
9th of Februaryof 1903, respectiely for the patentingof two
otherinventions:thewirelessTelegraphandthewave Transmit-
ter.

ThePatentOffice neverthelessequiredtherespectie models
of thesetwo lastinventions,which wasdone. Oncepresented,
he wasfinally grantedthe threepatentsandonly after meticu-
lousproofsandsecond-proofsyhich consumedwo years.This
happenedecausdhe responsibilitythat that republic had to-
wardsthe world, with the dispatchingof the official recogni-
tion of suchrelevantinventions which would fatally createnew
andunpredictablgerspectiesfor the entirecivilization, andit
would not be wise to registerthem without having absolutely
positive proof of the exactnes®f his theoriesandthe efficiency
of his devices.

After theseformalitiesweretaken careof, they gave him the
patentsunderthe numbersof 771917 in Octoberl1th of 1904
(Wave Transmitter);775337,in November22ndof 1904(Wire-
lessTelephone)and 775846, of the samedate(WirelessTele-
graph),which arepresentedn the Appendix.

With afeeling of completinghis duty, FatherLandellreturns
to Brazil at the beginning of 1905. Although he cameback, it
wasnot for long. FatherLandell de Mourathoughtof staying
only threemonthsin Rio de Janeiroandafterwardsreturningto
New York, astherehe hadmorescientificresourcefeintended
to not only go on with his studiesandexperimentsbut alsoto
getsix moreof hisinventionspatentedywhich aremissinguntil
today

However the future canonwas going to stayin Brazil, and
would beforcedto leave his worksof scientificinvestigation.

VI. EXPERIMENTS WITH THE PHOTOELECTRIC EFFECT

FatherLandell de Moura also knew the propertiesof sele-
nium, relating to its sensibility to blue, violet and ultraviolet
rays, and althoughthat did not constitutean essentialpart of
one of his inventions,he was alreadyusing it in someof his
transmissions.FatherLandell de Moura was alreadyutilizing
the photoelectriceffect, studiedby Prof. ErnestRuhmerwhich
won Albert Einsteinthe Nobel Prizein 1905, for the transmis-
sionof informationusingalight beam.

To better clarify the subject, here follows an abridgment
of five aerial transmissionsystemsthat can be found in the
three patentsdispatchedby the North-AmericanGovernment
(Fornari, 1960):

« Acoustic transmissionof the articulated or phonographic
voice at a shortdistance py meansof anair currentsentin the
sametrajectoryof the voice with the objective of strengthening
it. ? Luminousacoustictransmissionby meansof a beamof
light. FatherLandellde Mouradiscoveredtheinfluenceof this
beam andtheair currentin thefirst system.

« Theelectrictransmissiorof the humanvoice,throughabeam
of light producedby a voltaic arc, or ary otheractiniumirradi-

ation source. The receptor which is a seleniumcapsuleonly

works underthe effect of actiniumrays, a propertydiscovered
by the priest.

« Electromagnetitransmissiorof the phonic,harmonicandlu-

minoussystemsand of the humanvoice, by meansof the su-
perpositionof irradiantelectricalvibrations. In this caseFather
Landellde Mourausedhis lampwith threeelectrodesandmary

otherdevicesthatareincludedwithin his patentsthatcombined,
generatedheeffectshehadin mind whentelegraphingor phon-
ing withouta conductingwire.

« Theelectricaltransmissiorof the phonicsystem of the spo-
ken word and of the musical note, by meansof scintillations
producedby a lamp of his invention, called scintillating, and
whichfiguredin his Wave Transmitter

Thedescriptionof whatwould be landellianwaves,madeby
a newspapelin Sao Paulo,andthatin 1900wasoccupiedwith
thepriests scientifictheories sounddik e whattodayis denom-
inatedsoliton (Fornari, 1984).

“Althoughthey mightappeato beof the sametype ashertz
waves,they differ alot from them,becausét is almostpossible
to reducetheimpactof thesewaves,andthey areproducedby
electrical vibratory movementsand possessieither constang
nor uniformity, which decreasesttle by little, while thoseones,
- thelandellianwaves- arenot affectedby thesekinds of trans-
formations,andareproducedy electricalvibratorymovements
which undulatoryvaluesarecontinuousandalwaysthe same.

In histheoriesaboutthe superpositiorof thevibratory, acous-
tic, luminous radiant,andelectromagnetimovementsto trans-
mit and receve the phonic, luminous, harmonic and acous-
tic signalsplus the articulated,or phonographichumanvoice
through space,earth, and the aqueouselement,those waves
have a definiteaction,becausehey projectthemselesin acon-
tinuousmode,betweenthe transmittingandreceving stations,
forming a permanenainduniform undulatoryfield. And it was
by meansof thisfield thathe senthis telegraphicandtelephonic
messages.

The conceptof this "ondulatoryfield throughspacewasnot
only aningeniousdea,but alsoa scientificreality, andwaslater
madeuseof for several purposesFatherLandellde Moura ex-
pressedn interviens so mary times, the possibility of trans-
mitting imagethroughgreatdistances anticipatingtelevision,
whichwould only appeadecadesater.

FatherLandell de Moura, after returningto Rio de Janeiro
from the United States,in 1905, requestedwo shipsfrom the
Presidenbf the Republic,Dr. RodriguesAlv es,to demonstrate
hisinventions.

One of the Presidens deputy officers was so astonished
to know that the priest talked abouttransmissionat ary dis-
tancethat he advisedthe Presidentnot to permit the experi-
ment, thinking that the priestwascrazy With the cloaked de-
nial of the Presidens Secretans office andthe doubtthatwas
launchedagainstthe legitimacy of his inventions,FatherLan-
dell de Moura, completelydisillusioned,anddeeplyshalen,on
an impetusof irritation, destryed his devices and boxed his
books,notebooksaanddocumentsandfinally decidedo goback
to priesthoodexclusively, wherehe would surelyfind consola-
tion for his misfortuneanddisappointmentgéFornari,1984).



VIl. EPILOGUE

The Monsignor Roberto Landell de Moura, the forgotten
pioneer precursorof the wirelesstransmissionthe forgotten
Brazilian inventor, died anorymously, at 67 yearsof age,on
July 30th of 1928,in a modestroom in the Benefi@nciaPor
tuguesapf Porto Alegre, surroundednly by his relatvesand
half a dozenfaithful anddevotedfriends.

Fouryearsbeforehis death,on November3rd of 1924,atthe
time he wasalreadythe PenitentiaryCanonLandell de Moura,
he declaredto an editor of the extinct porto-alggrensechan-
nel Ultima Hora, which intervieved him becauseof the an-
nouncemenof thedeploymentof abroadcastingtationof great
poteny in Curitiba, by the Radio Clube Paranaens€Fornari,
1960):

“God usedmy humblepersorto raisetheveil thatcoversthe
secretof nature,althoughthe radiotelephog system,in useat
presentis basedntheprincipleof thesuperpositiorf theelec-
tric undulatorymovementsand the applicationof a light bulb
similar to the Crookes light bulb, with three electrodesa bit
modified,andwhich senesthe purposeof transmittingandre-
ceiving telephonicandtelegraphicmessageslike, without the
needof a conductingwire”

Indeedthediscoveringof this principleandtheinventionand
applicationof this light bulb (valve), we owe to FatherLandell
de Moura,andnot only for thosemeanshut alsofor othersall
of which possessingreatscientificreach. No one beforehim
hadutilized electromagnetiavaves(landellianwaves,asit was
saidatthetime) generatethy theabose-mentionedight bulb for
thetransmissiorof information. This extraordinaryconquests
duesolelyto him, for only in 1907would Lee De Forestpresent
to theWorld hisfamous'Threeelectroddight bulb” utilized by
HowardArmstrongto developthehomodyneadioin theUnited
States.

Brazil, which hadforgottenit’'s greatesinventorin the area
of telecommunicationsyas startingits Republicasa member
of theInternationalPostalUnion andtakingpartin all theinter-
nationaldealsthat regulatedtelegraphy submarinecablesand
marinesignalization(Oakenfull, 1912).
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IX. APPENDIX — PATENTS AWARDED TO FATHER LANDELL
DE MOURA IN THE UNITED STATES

This appendixpresentghe three patentsawardedto father
RobertoLandell de Moura by the PatentOffice of the United
Statesof America. This materialcomplementshetext andpro-
videsa glimpseof the kind of pioneerfatherLandellde Moura
was.Hedecidedofile for apatentin theUSAto offer hisinven-
tionsto internationakntrepreneurandto guarante¢hatsooner
or laterhewould receve thehonorandglory hedesered.
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No. 771,917.

UNITED STATES

Patented October 11, 1904.

PaTeEnT OFFICE.

ROBERTO LANDELL DE MOURA, OF NEW YORK, N. Y.

WAVE-TRANSMITTER.

SPECIFICATION forming part of Letters Patent No. 771,917, dated October 11, 1904.
’ Application filed February 8,1803, 8erial No, 142,440, (No model.)

To all whom it may concern:

Be it known that I, RoBERTO LANDELL DE
MOoURa, a citizen of the Republic of Brazil,
and a resident of the borough of Manhattan,
city of New York, county and State of New
York, have invented a new Wave-Transmit-
ter, of which the following is a specification.

My invention relates to the transmission of
intelligence from one point to another with-
out the intermediation of wires, or, in brief,
to signaling through space.

It has for its object the production of im-
proved results with simplified apparatus, util-
izing certain principles of my own discovery.

Heretofore when signals were to be trans-
mitted the transmission has been accom-
plished by means of manually-operated appa-
ratus. In some cases this has been replaced
by automatic mechanism; but the manage-
ment of such mechanism or the manipulation
of a key requires a certain amount of skill
According
to my invention, I primarily produce elec-
trical oscillations and flickerings of light by
means of sonorous vibrations, which may be
those of the human voice or of other sounds.
I then employ these electrical or light oscil-
lations so produced for telegraphing or tele-
phoning through space. In such transmis-
sion, and particularly in telephoning, I may
use devices similar to those described in my
prior. application, filed October 4, 1901, Se-
rial No. 77,576. Inorder to produce the two
kinds of oscillations mentioned, I have devised
an arrangement of circuits and certain appa-
ratus which I denominate a ‘* phonetic inter-
rupter.” °

My phonetic interrupter consists, essen-
tially, of a pair of contacts responsive to the
tones of the voice or to vibrations communi-
cated from any source controlling the pri-
mary circuit of a high-wound induction-coil

- whose said primary is connected to the pri-

[y

mary of a Ruhmkorff coil for transmitting.
The sonorous vibrations at the interrupter are
transformed- into electric or light waves,
which upon passing to the receiving-station
are there received and caused to affect suit-
able apparatus whereby they may render

themselves apparent through the 1:edium of 50
a telephone-receiver, a lamp, a Morse regis-
ter, or the like. )

Mv invention is fully described in the fol-
Iowmg specification and illustrated in the ac-
companying drawings, in which— 55

Figure 1'isa sectional view of ‘my phonetic
interrupter with the partsshown in full. Fig.
21is an adjusting-key for the core of the induc-
tlon-coﬂ Figs. 8 and 4 are dmgrams show-
ing the connections of the primary circuit of 6o
the interrupter. Fig. 5 is a diagram of the

' transmlttmg circuits, w1th the apparatus
shown in place. Fig. 6 is a similar diagram
showing the connections of the apparatus
more in detail. 65

Referring to Fig. 1, A is a non-conducting
case or shell and A’ is a cap therefor. This.
cap is formed so as to inclose a resonating-
chamber, at the bottom of which lies a perfo-
rated dlsk A? corresponding to the mouth- 70
piece of the ordmarv telephone and fulfilling
the same function whenthe cap A’is removed.
Lying beneath the disk A®and supported by
the shell is a diaphragm «, havmg at its cen-
tral point a slight depression a'. 75

Arranged within the shell and supported
between suitable heads isan induction-coil D,
having the primary winding @ and the sec-
ondary winding d’, with a core of soft iron
d®. This core is made hollow, and within it 8o
lies a central spindle B, supported at its up-
per end by the perforated end of the core and
at its lower end adjustably held therein by
means of the nut &, threaded into the lower
end of the core, and the guide #*. The spin- 85
dle has a head B’, by which it may be ma-
mpulated the functlou of the adjustment be-
ing to permit the air-gap between the tlp of
the spindle at 5° and the diaphragm a at o’ to
be arranged so that the vibrations of articu- go
late speech will cause a regular, rapid, and
continuous moving and breaking of the cir-
cuit. By means of the key K (Qhown in Fig.

2) the nut 4 may be screwed hume when the
spindle is adjusted, the prongs % and /&’ of the 93
keg finding registering openings in the nut
at

Fitted to the apex of thecap A1 isa flexible

A - a3}

Fig. 3. Patent771917.Page3/6. Source:http://wwwuspto.ge.
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tube C, with a mouthpiece ¢. When the ap-
paratus is to be used, the user speaks accord-
ing to a predetermined code or in such other
manner as may beagreed uponinto the mouth-
piece ¢. The sonorous waves propagated
through the tube and passing through the
central aperture of the cap A* impinge upon

the diaphragm «, producing a corresponding |

vibration thereof, whereby if the adjustments
have been correctly made a very rapid series
of makes and breaks or successive contacts
will take place between the diaphragm and
the tip #°, corresponding in frequency to the
waves originating them. These malkes and
breaks produce impulses or variations of cur-
rent in the primary cireuit 1 2, the connec-
tions of the circuit being clearly shown in
Figs. 3 and 4. In Fig. 8 the terminal wire 2
from the local battery 72 is connected to the
spindle B at its lower end or head, while the
primary wire 1 passes direct to the winding
and thence toa connection with the diaphragm.
In Fig. 4 the primary wire 1 passes through
the coil to the diaphragm, and wire 2 is con-
nected to the tip/*of thespindle. Obviously
in either case the effect of makes and breaks
will be to cause pulsations of current in the
primary winding corresponding very closely
to the tones of the speech or sounds which
caused them. It is of course impossible to
get any adjustment short of a pertect contact
that will give all of the overtones and will
render the articulation perfeet; but, on the
other hand, in order to obtain the discharge
offects. to which I shall presently allude, I
find it is better to have positive breaks than
mere changes in resistance in the circuit. It
goes without saying that I canadjust the con-
facts so as to produce constant contacts and
variable pressure, whichare the requisite: for
perfect microphonic working; but for practi-
cal purposes I find it is better to produce the
impulses in the manner 1 have described.
Referring now to Fig. 5, Iwill describe the
connections of my apparatus to produce an
operative system. As Fig. 8 shows the same
partsin moredetail reference may alsobe had
thereto trom thedetail connections. Inthese
figures ¥ is a Ruhmkorff or other high-power
induction-coil adjusted to produce a spark of
some length—say from one-quarter inch up-
ward. The primary winding 7 of this coil is
connected in a circuit 13 16, containing the
main hattery M and the phonetic interrupter
A. The secondary winding of the coil F,
which is marked 7, is connected by wires 7
and 8 to the terminals 21 and 20 for the radiat-
ing bodies or wires, which may be the usual or
any special desired form of aerial conductor,
with or without earth on one side. Adapted
tobe bridged across this circuit 7 8 by the clos-
ing of the switch S’ on its contact & is a pair
of sparking terminals 1112, the bridge-wires

77 %17

17

heing marked 9 10. A condenser G of suit-
able capacity is also connected across the sec-
ondary circuit by means of wires 13 and 14.
The primary circuit 15 16 passes from the
Ruhmlkorff coil to the primary terminals of
the induction-coil D in the phonetic inter-
rupter. Thesecondary winding ' is connect-
ed in a local circuit 19, which contains a tele-
phone-receiver T, and the primary circuit con-
tains a lamp E, which may serve for both send-
ing and receiving messages. A condenser (+
of suitable capacity is also bridged across the
primary cireuit.

The operation of the system thus described
is as follows: For transmitting Hertz waves
corresponding to sonorous vibrations. the
switch §' is closed, the switch S is opened, and
the operator proceeds to produce sounds in
the desired manner into the mouthpiece ¢ of
the phoneticinterrupter. A successionofim-
pulses is thus produced in the primary circuit
of the coil F, whose eflect is increased by the
presence of the condenser (+, which takes up
the extra current, assists in the rapid demag-
netization of the core of the induction-coil,
and also prevents sparking between the dia-
phragm and the tip-terminal. Theseimpulses
in the primary, which are very rapid, with
proper adjustment reaching between five hun-
dred and nine hundred per second, produce
very high potential impulses in the secondary.
To produce oscillations of light by means of
the interrupter in the sending-station, I use
the natural human voice, preferably because
the flickerings produced corresponding in
form and frequency to the initial sounds and
being properly retranslated through the
agency of snitable apparatus at the receiving-
station enable the original sounds to be recog-
nized moreor less perfectly, and while many
wordsor tones can berecognized for theirown
intrinsic value, as well as for any arbitrary
code value that may be assigned to them apart
from this, asufficient number of distinctive
words can be selected to make a complete and
very efficient code.

Obviously as a substitute for the human
voice other sources of sonorous vibrations
may be employed. Thus to produce elec-
trical oscillations by means of the same in-
terrupter I may use at the sending-station a
source of sound consisting of a musical in-
strument similar to a small organ, having a
set of reeds or pipes with controlling devices
and one or more acoustic tubes connected to
the mouthpiece of the interrupter-tube. The
diaphragm of the interrupter being thus
strongly vibrated causes oscillations of light
or electricity which may be received after
transmission by means of any suitable sensi-
tive device. In addition to this method of
transmitting by means of electric or luminous
waves, as I have said, certain of the features
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herein may be utilized in connection with my
other systems. In one of those systems I
employ waves or flickerings of light for the
purpose of transmitting code-signals. Inthe
present case I may employ the lamp E in a
'similar manner, producing the initial changes
in current by the phonetic interrupter.
Should the pulsations of light be too rapid, the
adjustment of the fixed terminal and the dia-
phragm may be changed until the amplitude
of vibration is great enough to eliminate all
but the fundamental tones. In fact, the dia-
phragm may be weighted, if desired, or its
pulsations may be otherwise retarded. In
case of transmitting by light-waves I use the
reflector and may also use screens of various
materials, such as slides of colored glass, and,
if desired, I may substitute for the lamp shown
a cathodic lamp of the kind described in my
other application or other kind of light.

It will be observed that the most important
and, in fact, the essential feature of my in-
vention consistsin the employment of a make-
and-break transmitter worked by sonorous
vibrations, causing the transmitted electro-
magnetic or light waves to correspond closely
to the sound-waves by which they are pro-
duced. |

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— .

1. Inasystem of signaling without connect-
ing-wires, an induction-coil, a discharge-cir-
cuit connected to the secondary of said coil,
with a circuit-interrupter and a source of cur-
rent connected to the primary of said coil and
means to actuate said circuit-interrupter to
make and break the primary circuit in ac-

- cordance with sonorous vibrations, whereby

40

45

o

5

5

oy

60

current-pulsations may be produced in the
primary corresponding or approximating to

-the sounds by which they are produced, sub-

stantially as described.

2. In asystem of electric signaling without
connecting - wires, an induction-coil, a dis-
charge-circuit having a terminal radiating-
wire connected to the secondary of said coil,
a suitable source of current, connected to the
primary of the coil; and means for making
and breaking the primary circuit adapted to be
actuated by sonorous vibrations, substantially
as described.

3. Inasystem of electric signaling, without
connecting-wires, a primary energizing - cir-
cuit, a secondary discharge-circuit, means for
rapidly and repeatedly making and breaking
the primary circuit, said means arranged and
adapted to be brought into operation by so-
norous vibrations, substantially as described.

4. Inasystem of electric signaling without
wires,an induction-coil,a secondary discharge-
circuit therefor, a primary circuit and a source
of current, a phonetic device having contacts

included in said primary circuit, and means

_to periodically open and close said contacts,

and thereby to produce corresponding cur-
rent-pulsations in the primary and secondary
circuits, substantially as described.

5. Inasystem of electric signaling without
wires, an_induction-coil and a sceondary dis-
charge - circuit therefor, a primary circuit
therefor with a source of current and a peri-
odic circuit-interrupter therein, together with
means connected to said primary circuit for
producing light-rays of variable intensity cor-
responding to the current-pulsations in the
primary and secondary circuit, substantially
as described.

6. A phonetic interrupter or make- and-
break transmitter for signaling-cireuits, com-
prising a casing or shell, an induction-coil
therein, a pair of contacts mounted thereon,
circuit connections to the secondary circuit
and other circuit connections through the pri-
mary to the pair of contacts, substantially as
described.

7. Inasystem of electric signaling without
wires, the combination of the following instru-
mentalities; an induction-coil,a secondary dis-
charge-circuit for said coil, adjustable dis-
charge - terminals and a condenser bridged
across said circuit, a primary circuit and a
source of current therein, a periodic circuit-
interrupter in said primary circuit, an electric
lamp bridged across said primary circuit and
a condenser also bridged across the primary
circuit, substantially as described.

8. A phonetic interrupter for wireless teleg-
raphy comprising a shell or casing, a dia-
phragm, a perforated cap covering the dia-
phragm, a sound-chamber formed within a
second cap,with a condueting-tube and mouth-
piece therefor; an adjustable contact-spindle
extending into close proximity to the dia-
phragm and forming therewith the terminals
of a primary circuit, together with means to
lock said spindle to the core when adjusted,
substantially as described.

9. Inasystem of electric signaling without
wires, an electric lamp, a circuit and a source
of current therefor, and a periodic circuit-in-
terrupterin said circuit adapted wheh actuated
to make and break the same, with means to
actuate said interrupter by sonorous vibra-
tions or musical tones, whereby variations in
the radiation from said lamp may be produced,
corresponding to the said vibrations or tones,
substantially as described.

10. Inasystem of electric signaling without
wires, an electric lamp, a circuit and a source
of current therefor, a periodic interrupter in
said circuit adapted when actuated to make
and break the same,a condenser bridged across
the circuit, and means to actuate the inter-
rupter by sonorous vibrations or musical
tones, whereby a series of current-pulsations

0

o

05‘

-

1o

-

=

20

-

25

Fig.5. Patent771917.Page5/6. Source:http://wwwuspto.ge.




w

4 : . 771,917

may be produced with corresponding varia-
tions in the radiation from the lamp, substan-
tially as described.

11. Inatransmitting apparatus for wireless
signaling systems, a primary circuit, a peri-
odic interrupter and an electric lamp therein,
a secondary circuit having discharge-terminals
adapted to produce electromagnetic waves, an

-induction-coil having its windings in the pri-

mary and secondary circuits respectively,and 10
means to actuate said circuit-interrupter by so-
norous vibrations, substantially as described.

In testimony whereof I have hereunto sub-
seribed my name.

ROBERTO LANDELL DE MOURA.

Witnesses:
DaxteL B. TamMagno,
EvceNe M. BERARD.

Fig.6. Patent771917.Page6/6. Source:http://wwwuspto.ge.
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UNITED STATES PATENT OFFICE.

ROBERTO LANDELL DE MOURA. OF NEW YORK, ¥N. Y

WIRELESS TELEPHONE.

BPECIFICATION forming part of Letters Patent No. 775,387, dated November 22, 1904.

Application filed October 4, 1801,

To all whom it mey concern:
Be it known that I, RorerTo LANDELL DR

Moura, a citizen of the Republic of Brazil,

and a resident of the c¢ity of New York. bor-

ough of Manh_attan, county and State of New :
York, have invented a new and Improved :
Wireless Telephone, of which the following is :

a full, clear. and exact specification.
The object of my invention is to transmit
and receive intelligence at a distance by means

|
I
i
|

of sound and electrical waves, corresponding |
toarticulate speech, without, the aid of wires. |

In the accompanying drawings like charac-
ters indicate like parts in all the figures.

Figure 1isa diagram showing the appara-
tus at one of the stations, both for transmis-
sion and receiving. Fig. 2 isasectional view
of certain parts of the apparutus. Fig. 3isa

-Dartial elevation thereof viewed from the

front. Fig. 4 is a sectional view of a device
for augmenting the sound-waves in receiving
signals. )

This apparatus consists generally inadevice
for transmitting and receiving vocal sounds
and speech and includes a signaling device
for attracting the attention of an operator.
This signaling device is herein shown merely
to exhibit the connection of the same with the
telephone proper.

A divisional application claiming this sig-

‘naling apparatus has been filed January 16,

1902, Serial No. 89,976.

Taking up first the telephonic transmission
and receiving and referring particularly to
Fig. 2, the frame 1 is provided with an up-
right tubular member 2, upon which telescopes

“another tubular member, 3, adjusted by means

of a crank 4 and rack and pinion 3, to be ele-

_vated and lowered at will. Upon the mem-

ber 3 is mounted a transmitter . A tele-
scope 6, compass T, and level 8 are mounted
on the transmitter for the purpose of point-
ing the same in alinement with a distant sta-
tion. A tube 9’ has branched ends provided
with terminal mouthpiece 9 and earpiece 10,

“-and is united toanother tube, 12, the two tubes

being connected to the lower insulated end of
a tube 15.

The tube 12 is provided with an upwardly-
opening check-valve 14 and has at its lower

Serisl No. 77,576, (No modal.)

end means for producing an air-blast com-
prising a chamber E, containing a fan 11.
When one uses the fan and it is in action ro-
tated by suitable power and g person talks
into the mouthpiece 9 or10, a blast of air opens
valve 14 and passes up with the sounds from
9 through the tube 15, and the sound-waves
with the blast of airare projected by the mem-
ber 16 against the detlector 17 and by this

are sent forth through the interior of the bar- 6o

rel C, which is also traversed inside by the
pencil or ray of composite light from 18.

At 17 I show a plate of quartz-glass suit-
ably framed and adjustable by means of the
screws 24, G5

18 is a source of light, preferably an elec-
tric-arc lamp, whose light is rich in violet rays.

At 19 is a mirror, consisting of a back 20,
which may be of polished metal or glass and

of parabolic shape to reflect only actinic or 70

violet rays. I do not confine myself to this -
form of light or the means shown for render-
ing its rays parallel or to the particular means
for sifting out all but the violet or actinie
ultra-violet rays, as any means may be em- 75
ployed that will produce violet or actinic rays
or augment their intensity. .

Back of the mirror and at intervals around
the barrel of the transmitter are ventilating-

openings 22 and 23, the latter provided with 8o

hoods 26 to keep out light. The barrel com-
prises two members 110 111 and 108 109, these
telescoping together. :

The quartz-glass 17 may be replaced by

other substances which will deflect sound- 85 °

waves and which may be resonant thereto, but
will pass the violet or actinic rays of light.
Sound-waves carried on the incoming air-
blast are brought against this deflector 17

through the funnel 16. 90

A grating 23, of thin metallic slats covered
with lampblack and crossing each other, splits
up the lightinto a number of parallel beams,
which I find adds to the efficiency of the ap-

paratus. The member 25, Fig. 2, at its ex- 95 ..

tremities is insulated and also its last contral
metallic plate, in which the member D is ad-
justed. The member 25, Fig. 1, is electrically
connected with the wires 44 and 39 by means

of two insulated wires, which pass through 100

v
w

Fig. 10. Patent775337.Page4/7. Source:http://wwwuspto.ge.
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-the center of the insulating-jacket existing

between the two metallic walls, which tele-
scoping one in the other form the member

D. The two connecting - wires, as well as -

the member 25, have no communication with

the interior or the exterior walls of the mem- .
ber D. The plate 17, as stated, is in every :

case so constructed as to offer no obstruction
to these violet rays. Thisis important, as my
discovery has been that by means ot these ac-
tinic rays of light the sound-waves impressed
thereon can be carried to considerable dis-
tances. ’ .

Located centrally in the barrel of the trans-
mitter is a smaller receiver-barrel 29, pro-
vided with a closed rounded interior end con-
taining a reflector 30, preferably of metal.
This barrel is carried on the upright tube 15,
being screwed on 4 socket-support 28.

In the focus of mirror 80 is a hermetically-
sealed and exhausted hollow semispherical
member 32, covered with quartz-glass or other
substance pervious to the violet rays and con-
taininga selenium plate or grid 40, the general
plane of which is vertical. Terminals 41 and

42 are provided for the selenium-cell, and a !

third, 52, is used sometimes with a ground-
wire, by which undesirable static charges are
dispersed. The selenium-cell and all attach-
ments are carried on the insulated stem 53 on
the post 78.

Two apparatuses like that of Fig. 2 adjust-
ed one in frontof the other and at a distance
relatively short may be used for sending and
receiving acoustically—that is, without the
telephone 50 and also without the codperation
of the selenium plate 40. Then for sending
the operator after having putin action the fan
11 and the light from 18, Fig. 2, speaks
through one of the mouthpieces 10 9, closing
the other. For receiving he stops the fan
and holds 10 and 9 to his ears. The fan is
used only in sending. The apparatus then
works in a manner based on the well-known
principles of the conjugate mirrors, and I find
that the addition of certain kinds of light im-
proves the effects in sending and receiving.
The apparatus so taken may not be of great
commercial value. However, I claim it, be-
cause, properly speaking, it constitutes the
transmitter of my own wireless telephone, as
my own selenium-cell, here described, consti-
tutes its receiver. In my own wireless tele-
phone—that is, with the codperation of my
own photophonic devices—my clear actinic
light isabsolutely necessary. Isay ‘‘clearac-
tinic light ”—that is, light composed of clear
light and actinic rays, as is that produced by
an arc-lamp or by a blue glass in front of a
source of common light. Forsending atlong
distance 1 preferthe composite light produced
by an arc-lamp.  For producing actinic rays
of violet light I may adjust inside or outside
of the deflector 17 a thin pellicle made of suit-

of the tube 15 a telephone-receiver 50 is mount-
ed, connected in local cireuit 55, containing a
battery 51 and also including the selenium-
cell4050. Itiswell known that the resistance
. of amorphous selenium varies inversely as the
amount of light to which it is exposed, nearly.
1 have discovered that it varies more particu-
larly as the intensity or density of the violet
or actinic rays, giving thus a very delicate
test for the presence of such rays. In this
apparatus when a light from the distant sta-
tion falls upon the selenium its resistance
varies as the intensity of the light varies, that
inturn varying with the sound-waves to which
its source has been exposed, as already de-
scribed, and the telephone-receiver 50 there-
by reproduces these sounds with great fidelity-.
The listener can then hear by holding the tele-
phone 50 or the mouthpieces 10 9 to his ears.
In the last case he must close the communica-
tion between the members 16 and 13, Fig. 2.
It is a singular and important fact that if the
receiver be entirely removed, however, and the
selenium nos employed the apparatus shown
i still reproduces the sounds as stated above.
I regard this as an important discovery and
corisider myself entitled to cover its applica-
tion to useful purposes.

Located within the barrel 29, Fig. 2, and
in the focus of the mirror is a Crookes tube
or cathode-lamp 81. A series of wires 35 in
the form of a crown surrounds the lamp and
projects toward the mirror 30. The points of
these wires are bent inward toward each
other radially at right angles to the axis of
the barrel and terminate in a small circle whose
axis is coincident with the circle of their sup-
port. One of the extremities of this crown
is contracted for receiving inside of it the se-
lenium-cell. These two series of wires are
electrically connected with each other and the
binding-screws 44 39. They have communi-
cation only with one of the terminals of the
selenium plate 40. Terminals 38 and 43 are
provided for the Crookes tube and 39 44 for
the crown-wires. The Crookes tube is car-
ried on a stem 58 on post 78 and is connected
with an oscillator 56, Fig. 1, provided with
proper appliances, ineluding sparking termi-
nals 57 and condenser 59. The primary bat-
tery for the oscillator is shown at 58, with a
suitable switch 60. ~ The sparking apparatus
as a whole is marked A. When switch 60 is
thrown into the position shown, sparks that
would normally pass between balls 57 pass to
the Crookes tube in the usual manner. The
rays from the tube are transmitted in all Ji-
rections: but those passing straight out and
those deflected by the mirror are united in a

light.

i At B, Fig. 1, is shown another sparking
i apparatus. Battery 65 is connected by trans-
j mitting-key 66 and switch 70 with condenser

beam in the same path as that of the composite ;

70
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able diaphanous substance. Thus in the top | 67 and Ruhmkorff coil 68, having spark-gap 130

-
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and knobs, as usual, Onpe knob is grounded
by wire 106 and the other is connected by
wire 69’ to points 34 35. Switch 70 being
thrown into the position shown and key 66
depressed according to a prearranged code
there is an oscillatory discharge between the
lknobs 69 and the points 34 35 throw off etheric
waves. T find that the reflector 30 serves to
render these parallel, or substantially so, and

to increase the distance of transmission, espe- |
cially when short waves are employed. Key i

A coherer 71 is connected by wires 96 97
with wires 39’ and the Crown-wires above de-
seribed. These wires act as antennz, not only
transmitting but receiving the Hertzian
waves.  The uses of this coherer in receiving

" signals, and its associated parts,. wil] appear

0
w

3

5

6

o

w

o

cIearI,sf from a statement of their operation.

duction-coil N, also to the tapper H, in the
usual way to decohere the coherer. From the
coil N connections are made to the harmonic
call or ““howlep M, which will be described.
This consists of g telephone - receiver and a
microphone brought together with an inter-
posed column of air, so that when one starts
to vibrateits diaphragm it starts the other, and
as they are in closed circuit they mutually re-

5 act to produce a steady noise of considerable

loudness to serve as g call to the operator.
The howler is particularly shown in Fig. 4.
With the switch 73 as shown in Fig. 1 the
current would pass to the bell 100; but with
the switch thrown to 103 the howler is in cir-
cuit. A Morse register I may also be em-
ployed, having its own switch 74 and cop-
nected to the lowermost contact of switch 75.

Suppose now that the distant operator de-
presses his signaling-key 66, causing etheric
waves to be thrown off from his wire-points
5. These incoming waves, as stated, cause

the bell 100 or the howler M to be actuated |

and call the attention of the home operator,

He answers by means of his key 66, and con- |

versation proceeds by means of the mouth-
piece 9 and the earpiece 10, or telegraphic
signals may be interchanged by means of the

€ys. These may he roughly taken on the
howler, if desired. For sending electrie im-
pulses the operator closes the switch 69 on
the terminal of 69, For receiving the elec-
tric impulses he puts the same switch on the
terminal of 96 and closes the switch 61. For

‘sending articulate speech he lights the arc-

lamp and speaks through one of the mouth-
pieces 9 or 10, closing the other. For receiv-
ing he closes the switch 53 and holds 50 to
his ears or ghe two mouthpieces 9 10, closing

,'337 -

, in this case th~ acoustic communication be-
! bween 15 and 16, as is said above. The coil
" 56 serves to augment the potential on the ex-
i tremities of itg secondary wires whep it is
| used, together with the other coil. 68. through
j the secondary wires for the purpose of tele-
i graphing by electric waves and flickerings of
light, as is fully explained in the specification
of my wireless-telegraph application, Seria]
No. 89.976. The wires 96 and 97 are pro-
vided with ordinary bobbins, and the parts
H. K, 72, and 100 are provided with suitable
| resistances.
- Referring to Fig. 4. 88isa containing-hox
with earbon back electrode 90, adjustable by
screw 92 and thumb-nut 95, and 86 is a car-
bondiaphragm with damper-s pring 87. Giran-
| ular carbon is interposed between back elec-
| trode and diaphragn, as usual, and connee-
| tions made through the binding-posts 89. T8
I'is another box containing the receiver-mag-
! nets 79, acting on the diaphragm 81 and hay-
| ing terminal posts 80.  The box 88 and the
0x 78 are connected by the tube 82, carrying
a column of air and having an enlargement
83, with pressure - openings 84, which also
serve to convey the vibrations out. In some
cases the openings 84 may be made at one enc
i to_make the air-column 3 closed column.
! When the receiver-diaphragm is vibrated, it
vibrates the column of air and thence the
| transmitter-diaphragm, which again produces
| changes in the current to the receiver, whiel,
| again reacts, and so on harmonically, produc-
1 ing a long-drawn musical note of increasing
,’ and sustained loudness.
| From this description it will be apparent
| that my invention consists, broadly speaking,
f In projecting electrical and other obscure
| Waves of high penetrative force between sta-
I
|
|

tions and impressing on the column thus
established the vibrations corresponding to
speech-waves. In thig way I have found the
| sound to be perfectly transmitted and appar-
i ently receivable without special apparatus.

i vibrations produced by my apparatus are lim-

| column arrive therethrough at the receiving-
| station.
| conceived, but T shall claim its application.
’ I shall also claim the means tor rendering
| parallel all rays by means of g grating such
j as I have described and some details in the
! structure of the howler.
! Having thus described my invention, what
| Lelaim, and desire to secure by Letters Patent
i of the United States, is—
il [nasyst,emofwavecransmission,asource
| of waves, and a grating having its members
coated with lampblack, substantially as de-
| scribed.
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and knobs, as usual, Onpe knob is grounded
by wire 106 and the other is connected by
wire 69’ to points 34 35. Switch 70 being
thrown into the position shown and key 66
depressed according to a prearranged code
there is an oscillatory discharge between the
lknobs 69 and the points 34 35 throw off etheric
waves. T find that the reflector 30 serves to
render these parallel, or substantially so, and

to increase the distance of transmission, espe- |
cially when short waves are employed. Key i

A coherer 71 is connected by wires 96 97
with wires 39’ and the Crown-wires above de-
seribed. These wires act as antennz, not only
transmitting but receiving the Hertzian
waves.  The uses of this coherer in receiving

" signals, and its associated parts,. wil] appear

0
w

3

5

6

o

w

o

cIearI,sf from a statement of their operation.

duction-coil N, also to the tapper H, in the
usual way to decohere the coherer. From the
coil N connections are made to the harmonic
call or ““howlep M, which will be described.
This consists of g telephone - receiver and a
microphone brought together with an inter-
posed column of air, so that when one starts
to vibrateits diaphragm it starts the other, and
as they are in closed circuit they mutually re-

5 act to produce a steady noise of considerable

loudness to serve as g call to the operator.
The howler is particularly shown in Fig. 4.
With the switch 73 as shown in Fig. 1 the
current would pass to the bell 100; but with
the switch thrown to 103 the howler is in cir-
cuit. A Morse register I may also be em-
ployed, having its own switch 74 and cop-
nected to the lowermost contact of switch 75.

Suppose now that the distant operator de-
presses his signaling-key 66, causing etheric
waves to be thrown off from his wire-points
5. These incoming waves, as stated, cause

the bell 100 or the howler M to be actuated |

and call the attention of the home operator,

He answers by means of his key 66, and con- |

versation proceeds by means of the mouth-
piece 9 and the earpiece 10, or telegraphic
signals may be interchanged by means of the

€ys. These may he roughly taken on the
howler, if desired. For sending electrie im-
pulses the operator closes the switch 69 on
the terminal of 69, For receiving the elec-
tric impulses he puts the same switch on the
terminal of 96 and closes the switch 61. For

‘sending articulate speech he lights the arc-

lamp and speaks through one of the mouth-
pieces 9 or 10, closing the other. For receiv-
ing he closes the switch 53 and holds 50 to
his ears or ghe two mouthpieces 9 10, closing

,'337 -

, in this case th~ acoustic communication be-
! bween 15 and 16, as is said above. The coil
" 56 serves to augment the potential on the ex-
i tremities of itg secondary wires whep it is
| used, together with the other coil. 68. through
j the secondary wires for the purpose of tele-
i graphing by electric waves and flickerings of
light, as is fully explained in the specification
of my wireless-telegraph application, Seria]
No. 89.976. The wires 96 and 97 are pro-
vided with ordinary bobbins, and the parts
H. K, 72, and 100 are provided with suitable
| resistances.
- Referring to Fig. 4. 88isa containing-hox
with earbon back electrode 90, adjustable by
screw 92 and thumb-nut 95, and 86 is a car-
bondiaphragm with damper-s pring 87. Giran-
| ular carbon is interposed between back elec-
| trode and diaphragn, as usual, and connee-
| tions made through the binding-posts 89. T8
I'is another box containing the receiver-mag-
! nets 79, acting on the diaphragm 81 and hay-
| ing terminal posts 80.  The box 88 and the
0x 78 are connected by the tube 82, carrying
a column of air and having an enlargement
83, with pressure - openings 84, which also
serve to convey the vibrations out. In some
cases the openings 84 may be made at one enc
i to_make the air-column 3 closed column.
! When the receiver-diaphragm is vibrated, it
vibrates the column of air and thence the
| transmitter-diaphragm, which again produces
| changes in the current to the receiver, whiel,
| again reacts, and so on harmonically, produc-
1 ing a long-drawn musical note of increasing
,’ and sustained loudness.
| From this description it will be apparent
| that my invention consists, broadly speaking,
f In projecting electrical and other obscure
| Waves of high penetrative force between sta-
I
|
|

tions and impressing on the column thus
established the vibrations corresponding to
speech-waves. In thig way I have found the
| sound to be perfectly transmitted and appar-
i ently receivable without special apparatus.

i vibrations produced by my apparatus are lim-

| column arrive therethrough at the receiving-
| station.
| conceived, but T shall claim its application.
’ I shall also claim the means tor rendering
| parallel all rays by means of g grating such
j as I have described and some details in the
! structure of the howler.
! Having thus described my invention, what
| Lelaim, and desire to secure by Letters Patent
i of the United States, is—
il [nasyst,emofwavecransmission,asource
| of waves, and a grating having its members
coated with lampblack, substantially as de-
| scribed.
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No. 775,846,

Patented November 22, 1904,

UNITED StaTES PaTENnT OpFrrcr.

ROBERTO LANDELL DE MOURA, OF NEW YORK, N. Y.

WIRELESS TELEGRAPH.

SPECIFICATION forming part of Letters Patont No. 775,846, dated November 22, 1904.

Original application filed October 4, 1901, Serial No. 77,576, Divided and this application filed January 16,1902, Serial No. 89,976,
{No model.)

To all whom it muy concern:

Be it known that I, Roprrro LANDELL DE
Moura, acitizen of the Republic of Brazil, and
a resident of the city of New York, (borough
of Manhattan,) in the county and State of New
York, have invented a new and Improved
Wireless Telegraph, of which the following is
a full, clear, and exact deseription.

My invention relates to a wireless-telegraph
system employing common electric waves, and
contemplates the use of such waves, either di-
rectly transmitted—that is, non-reflected—or
reflected and of short lengths, in connection
with certain apparatus and devices for gener-
ating and responding to the same to send and
receive graphic and harmonic or phonetic sig-
nals through space or, it may be, through fogs
or through water.

The present application is a division of my
former application, filed October 4, 1901, Se-
rial No. 77,576, for an improvement in wire-
less telephones and telegraphs.

with a controllable electrode. Furthermore,
although 1 speak of reflected impulses and
short-length waves, these are not essential, al-
though I use them in some cases and at rela-
tively short distances in order to obtain im-
proved effects. The same holds with regard
to certain light or other active rays used in
connection with reflected waves.

My invention is illustrated in the accom-
panying drawings, in which the same refer-
ence characters indicate the same parts in all
the figures.

In the drawings, Figure I isa diagram rep-
resenting the entire telegraphic apparatus
used at one of the stations. Fig. 2 is a sec-
tion showing a part of the transmitting and
receiving apparatus. Fig. 3 is a front eleyva-
tion of the upper portion of the same, and
Fig. 4 is a detail view showing my device for
producing telegraphic signs phonetict Ly.

The apparatus consists of a stand A, (see Fig.
2,) a barrel B, a smaller barrel C, a sparking

According to my invention a local circuit is | device D, receivers E, and a sparking device
provided which may be either constantly or | F. (See Wig. 1.) The frame 1 (see Fig. 2)

intermittently closed and in which is connect-
ed a device capable of giving a continuous or
an intermittent sound. This sound-produc-
ing device is energized by a local battery, and
its action is modified in intensity in accord-
ance with the intermittent electric impulses
Irom the sending-station, which act upon a va-
riable-resistance device, (which may be a co-

herer.) For continuous sounds the variable- !

resistance device does not act specifically as a

5 coherer, but more properly as a very sensi-

tive granular microphone whose resistance is
controlled by the impulses from the sending-
station, these changes in resistance effecting
the intensity in the sound by affecting the lo-
cal current-supply to the sound-producing de-
vice.

Although I thus specity and shall describe
the use of a local circuit, however I wish to
say that there are other means by which my
invention may be practiced. The und erlying
principle is simply that of moditying the re-
sistance of the local microphone, and the func-
tions of the receiver may be exercised by any

1
|
|
i
!
\
|

radio-detector of the Branly type provided |

of the stand A is mounted upon vertically-
disposed concentric tubes 2, the outer of whi ch
is movable and is connected with a rack and
pinion 3, actuated by a handle 4, whereby the
barrel B may be raised or lowered at will.
The barrel B consists of two cubical or cylin-
drical hoxes 5, telescopically adjustable one
in the other, upon one of which boxes are
mounted a telescope 6, a spirit-level 6% and a
compass 7" for the purpose of training the
barrel upon a distant station. The barrel is
provided with & parabolic mirror 8 and an
electric light 9 for use in my wireless tele-
phone, which is fully deseribed in my other
application.

A grating 10, made of metal covered with
lampblack, is provided in the front end of the
barrel for the purpose of rendering the rays of
light from the mirvor 8 parallel. The smaller
barrel C is mounted upon the supports 11 and
is disposed centrally of the larger barvel.
The smaller barrel consists of an intermediate
jacket of an insulating material 12, in which
is mounted a metallic cylinder 13, provided
witha hemispherical end in which is disposed a
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concave mirror 14, made, pre ferably, of metal. |

[nside of this barrel is an insulated support
15, and upon this support is mounted a crown-
shaped bunch of wires 16 18, having one ex-
tremity contracted to support a selenium cell
91, the ends of the crown terminating in
points or antennw 17 19, bent over radially
and at right angles to the axis of the tube.
The members 10 and C are tully described in
my prior application referred to.

A Crookes tube 20 and a hollow hermetic-
ally-sealed vacuum-cell 21 of glass, having no
poeumatic communication with each other,
are provided and are placed within the wires
in such manner that the wires form cages par-

tially surrounding them. The hermetically- |

sealed glass cell is of hemispherical shape and
is used for holding a selenium plate, as de-
seribedin my other application. The selenium
cell is shown here, because it may be used for
telegraphing by flickerings of light in con-
nection with the lamp 20, which has an action
on the selenium plates of the receiving and of
the sending stations.

The wire 23 is connected with the bunches
of wires 16 and 18 and is also connected with
44 alone for sending and with 46 alone tor re-

.ceiving. The switch 38 is open in sending,

but closed in receiving. The wires 46 and 25
and the members 55, 58, 56, and 60 are pro-
vided with suitable resistance. Electrical con-
nections 24 25 are provided for the Crookes
tube in the usual manner. The Crookes tube
is excited in the usual manner by means of a
sparking apparatus D, which consists of a bat-
tery 30, a Ruhmkortf coil 31, connected thereto
and controlled by a switch 32, a condenser 33,

and a pair of polished knobs 34, and a ground- |

wire 35, provided with a switch 36, is used for
throwing the polished knobs as exciter out of
use when desired and of grounding the wires
as a protection against lightning or against
accidents. The wire 22 is connected with the
wire 37, which is provided with a grounding-
switch 38, which must be closed in receiving,
as stated. The switch 32 may sometimes be
substituted for the key 41—that is, when the
secondary connections of coils 43 and 31 co-
act to angment the potential difference be-
tween the ends of the secondaries of coil 1.
Then 44 being out of action connects only with
the antennze through 23, and 24 connects with
93, 22 with 25, and at its other extremity 22
connects only with 87. 37 connects with 38
and this with 45 through the grou nd. Inthis
case the switch 36 connects with 34, whevre the
oscillating discharges are produced, and the
conventional interruptions are made by the
key 32. For sending by flickerings of light I
may use the same arrangement, the switeh 36
being in a neutral position, as also the ter-
minals 84. For receiving by flickerings of
light I use the same devices deseribed in my
previous applications referred to.

A signaling device proper is shown at ¥ and

,846

I consists of a local battery 39, a switch 40, a
| Morse key 41, acondenser 42,and a Ruhmkor{!
| coil 438, provided with polished knobs 44 of
‘ the usual pattern. From one of these knobs a
\ wire 45 leads to the ground, and another wire,

46, leads to the crown of wires 16 18, This

crown of wires may vary indefinitely in form,
| and it is used inside of the member C only
when working with waves of short length, and
then only if it is desired to use the light from
18 or C.

The coherer is shown at 50. It is connect-
ed with a local battery 51, provided with a
switch 52, the same being adapted to engage
the contacts 53 54.  The decoherer is shown
immediately at the left of the coherer and con-
sists of an electromagnet 55, provided with an
armature 56 of the pattern generally used in
coherers, said armature being adapted to tap
the tube of the coherer 50. The decoherer is
connected, throngh wire 57, with the wire 25,
and 57 may connect with 33, 59, and 54 by
means of the switeh 52. The contact 58,
which is adapted to engage the armature 56,
is connected with the wire 25", The wire 59
is for the purpose of establishing communica-
#ion between the battery 51 and the bell 60.

A Morse recording apparatus of the usual
pattern and provided with all of the auxiliaries
accompanying such apparatus is shown at 61
and is controlled by a switch 62, connected
when closed to contact 54 of switch 52. From
the contact 53 a wire 63 leads to the primary
64 of an induction-coil, and from this primary
a wire 65 leads to the sonorous receiver 66.
This receiver is shown more particularly in
Fig. 4.

Binding-screws 67 are mounted upon the
frame of the receiver, the serew at the left-
hand side being insulated, as shown. A dis
phragm 68, protected by a disk 70 of insu-
lated material, is mounted directly across the
i frame, and over it is a layer of comminuted
carbon 69 in loose form. This carbon is en-
gaged by the carbon button 69", upon which
ismounted an insulating-jacket 70" A spring-
tongue 71 normally presses the diaphragm 68
gently against the comminuted carbon, and a
somewhat similar spring 72 presses the button
69* downward. A funnel-shaped member 73
is provided with pertorations or holes T4, ar-
ranged in concentric rings. These holes or
perforations are for the purpose of emitting
phonetic signals. A diaphragm 75, of iron,
is mounted across the frame, and binding-
serews 76 and 78 are connected with the mag-
net 77.

The operation of my apparatus when used
with short-length reflected waves and with
light-waves is as follows:

The switch 36 is connected to wire 35 and
the switeh 32 is closed, as shown in Fig. 1,
thereby exciting the Crookes tube and caus-
‘ ing the same to emit cathode-rays in the usual
| manner. The signal-key 41 is now disposed
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in the manner peculiar to Morse telegraphy.
The Ruhmlorfl coil 43 causes the polished
knobs 44 to spark in response thereto. The
wire 45 being grounded, as shown, the antennse
17 19 (being then connected with 44 through
93) are caused to throw off etheric waves simi-
lar to the Hertzian waves, which pass out of
the barrel toward the distant station.

The operator by depressing the key 41
merely causes the Ruhmkorff coil 43 to spark
continuously while the key is depressed and
to cease sparking while the key is raised.
The cathode-rays made by the Crookes tube
are of course reflected by the mirror 14, and
thus givena general direction of propagation,
which foliows the general direction of the axis
of the barrel. These cathode-rays, like the
actinicand the etheric waves, above described,
apparently reinforce each other in their effects,
and the result is that the telegraph is more of-
fective when bothareemployed. The cathode-
rays are emitted in continuous oscillation and
arenotcontrolled directly by the transmitting-
key. The Hertzian waves aloneare controlled
by the key, and the cathode-rays merely facili-
tate the propagation of the Hertzian waves.
When the sparking apparatus D is stopped,
the telegraphic signals are not as distinct as
when the said sparking apparatus is in action.

The device considered as a receiving appa-
ratus will be described.

The Hertzian waves made by depressing the
key at the sending-station produce effects in
the crown-wires 17 19 and in the member 10,
which serves as a capacity connected to the
crown-wires or antennee.

Incoming waves cause surgings in the wires
23 and 46, 38, 37, and 25 to the coherer 50,
thereby affecting its resistance. ‘The result is
that with the apparatusin the position as in-
dicated in Fig. 1 at E, the battery 51 sends the
current through 50, 60, 59, 57, 56, and through
wire 58 back to the battery. The bell there-
fore rings when the coherer is excited and only
at that time. .

The bell baving rung, the operator merely

-moves the switch 52 in order to reeeive the

message. If he wishes to receive the message
upon the Morse recorder, he moves the switch
52 downward so as to engage the contact 54
and also closes the switch 62. The current from
the battery now passes through the Morse re-
corder and through the coherer back to bat-
tery. If, however, the operator desires to re-
ceive the message upon the phonetic receiver,
he moves the switch 52 upward, engaging the
contact 53. For receiving messages by means
of modifications produced in-a continuous
sound in accordance with the intermittent im-
pulses sent out by the transmitter the contact
58 should be pressed firmly against the arma-
ture 56, the switch 62 should be opened, and
switch 52 placed on contact 53. The coherer
being excited by the closing of the key at the
distant station, the following circuit is estab-

lished: 51, 50, 50", 66, 65, 64, 63, 57, (through 52
from 53,) 58, to batte The primary 64 le-
ing thus energized excited the secondary 79
and established a local secondary alterna ting
current through the wires 80 and 81, Fig. 4.
and the magnet 77. The magnet responds to
the action of this current by cansing the dia-
phragm 75 to vibrate violently. The vibrat-
ing diaphragm causes the colamn of airv in the
funnel-shaped member 78 to he alternately
compressed and rarefied, thereby causing the
diaphragm 68 to vibrate and to vary the re-
sistance offered by the comminuted carhon.
The length of the column of air should be such
that the diaphragm 75 will cause the dia-
phragm 70 to vibrate in a predetermined space
of time, the idea being to amplify the varia-
tions of the battery-current flowing through
the comminuted carbon. This phonetic re-
ceiver acts to some extent as a relay. It is
clear that the mechanical action of the vibrat-
ing column of air can be made to increase and
decrease the resistance of the comminuted
carbon, and it this be done at the proper mo-
ments of time the ultimate effect of the cur-
rent passing through the comminuted carbon
can be increased.

The vibration of the diaphragm 75, by caus-
ing the above-mentioned condensation and
rarefaction of the column of air in the funnel-
shaped member 78, causes the perforations 74
to emit a musical note, which I find to be some-
what similar to a flute-note. The general of-
fect is about the same as it a person were
sounding a Morse signal upon a flute, a short
note representing a dot and a comparatively
long note or variations in intensity of the
note representing a dash. The connection of
a relay is necessary for prolonged effects.

Having thusdescribed my in vention, 1 claim
asnew and desire tosecure by Letters Patent —

1. A wireless-telegraph system comprising
means to generate two or more sets of waves
of different lengths or different periods, means
to direct said waves toward 'a distant station,
and to modity those of one or more of the sets
in accordance with a code, together with means
at the distant station rendered sensitive by
some of the waves to respond to changes or
modifications in others, to thereby reproduce
the signal.

2. In a wireless-telegraph system, .a trans-
mitting apparatus comprising a set of Hertz-
waye antenng, a source of cathodic waves,
and a source of actinic waves, means whereby
the changes of a prearranged code may be im-
pressed on one or more of said sets of waves,
and means for directing all the waves to a dis-
tant station.

3. Inawireless-telegraph system, a receiver
comprising elementssensitive to etheric waves
due to light projection and to electrical surg-
ings or oscillatory discharges, means to com-
bine the effects of said elements, and means to
effect alinement with a transmitting-station.
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in the manner peculiar to Morse telegraphy.
The Ruhmlorfl coil 43 causes the polished
knobs 44 to spark in response thereto. The
wire 45 being grounded, as shown, the antennse
17 19 (being then connected with 44 through
93) are caused to throw off etheric waves simi-
lar to the Hertzian waves, which pass out of
the barrel toward the distant station.

The operator by depressing the key 41
merely causes the Ruhmkorff coil 43 to spark
continuously while the key is depressed and
to cease sparking while the key is raised.
The cathode-rays made by the Crookes tube
are of course reflected by the mirror 14, and
thus givena general direction of propagation,
which foliows the general direction of the axis
of the barrel. These cathode-rays, like the
actinicand the etheric waves, above described,
apparently reinforce each other in their effects,
and the result is that the telegraph is more of-
fective when bothareemployed. The cathode-
rays are emitted in continuous oscillation and
arenotcontrolled directly by the transmitting-
key. The Hertzian waves aloneare controlled
by the key, and the cathode-rays merely facili-
tate the propagation of the Hertzian waves.
When the sparking apparatus D is stopped,
the telegraphic signals are not as distinct as
when the said sparking apparatus is in action.

The device considered as a receiving appa-
ratus will be described.

The Hertzian waves made by depressing the
key at the sending-station produce effects in
the crown-wires 17 19 and in the member 10,
which serves as a capacity connected to the
crown-wires or antennee.

Incoming waves cause surgings in the wires
23 and 46, 38, 37, and 25 to the coherer 50,
thereby affecting its resistance. ‘The result is
that with the apparatusin the position as in-
dicated in Fig. 1 at E, the battery 51 sends the
current through 50, 60, 59, 57, 56, and through
wire 58 back to the battery. The bell there-
fore rings when the coherer is excited and only
at that time. .

The bell baving rung, the operator merely

-moves the switch 52 in order to reeeive the

message. If he wishes to receive the message
upon the Morse recorder, he moves the switch
52 downward so as to engage the contact 54
and also closes the switch 62. The current from
the battery now passes through the Morse re-
corder and through the coherer back to bat-
tery. If, however, the operator desires to re-
ceive the message upon the phonetic receiver,
he moves the switch 52 upward, engaging the
contact 53. For receiving messages by means
of modifications produced in-a continuous
sound in accordance with the intermittent im-
pulses sent out by the transmitter the contact
58 should be pressed firmly against the arma-
ture 56, the switch 62 should be opened, and
switch 52 placed on contact 53. The coherer
being excited by the closing of the key at the
distant station, the following circuit is estab-

lished: 51, 50, 50", 66, 65, 64, 63, 57, (through 52
from 53,) 58, to batte The primary 64 le-
ing thus energized excited the secondary 79
and established a local secondary alterna ting
current through the wires 80 and 81, Fig. 4.
and the magnet 77. The magnet responds to
the action of this current by cansing the dia-
phragm 75 to vibrate violently. The vibrat-
ing diaphragm causes the colamn of airv in the
funnel-shaped member 78 to he alternately
compressed and rarefied, thereby causing the
diaphragm 68 to vibrate and to vary the re-
sistance offered by the comminuted carhon.
The length of the column of air should be such
that the diaphragm 75 will cause the dia-
phragm 70 to vibrate in a predetermined space
of time, the idea being to amplify the varia-
tions of the battery-current flowing through
the comminuted carbon. This phonetic re-
ceiver acts to some extent as a relay. It is
clear that the mechanical action of the vibrat-
ing column of air can be made to increase and
decrease the resistance of the comminuted
carbon, and it this be done at the proper mo-
ments of time the ultimate effect of the cur-
rent passing through the comminuted carbon
can be increased.

The vibration of the diaphragm 75, by caus-
ing the above-mentioned condensation and
rarefaction of the column of air in the funnel-
shaped member 78, causes the perforations 74
to emit a musical note, which I find to be some-
what similar to a flute-note. The general of-
fect is about the same as it a person were
sounding a Morse signal upon a flute, a short
note representing a dot and a comparatively
long note or variations in intensity of the
note representing a dash. The connection of
a relay is necessary for prolonged effects.

Having thusdescribed my in vention, 1 claim
asnew and desire tosecure by Letters Patent —

1. A wireless-telegraph system comprising
means to generate two or more sets of waves
of different lengths or different periods, means
to direct said waves toward 'a distant station,
and to modity those of one or more of the sets
in accordance with a code, together with means
at the distant station rendered sensitive by
some of the waves to respond to changes or
modifications in others, to thereby reproduce
the signal.

2. In a wireless-telegraph system, .a trans-
mitting apparatus comprising a set of Hertz-
waye antenng, a source of cathodic waves,
and a source of actinic waves, means whereby
the changes of a prearranged code may be im-
pressed on one or more of said sets of waves,
and means for directing all the waves to a dis-
tant station.

3. Inawireless-telegraph system, a receiver
comprising elementssensitive to etheric waves
due to light projection and to electrical surg-
ings or oscillatory discharges, means to com-
bine the effects of said elements, and means to
effect alinement with a transmitting-station.
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