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This invention relates to the production of 

Wibratio in musical and other Sounds, the idea, 
being to enhance the quality and pleasing efect 
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AS is Well known, it is common practice for 
the player of a, 1musical instrument to produce 
Wibrato by his oWin efort. IBut, in an orchestra, 
With each individual player producing his own 
Wibratio, there Would be Inothing to keep them at 
the Same Inumber of Wibrations per Second or in 
Step and there Would result an out-of-step as 
Sembly of the Several, Wibrato efects, andi·there 
WOUld be interference between the beats produced 
by the players in the tones from‘their individual 
inStrumentS. - 

Accordingly, the object of the present invention 
is to devise an artificial Imeans for producing 
Wibrato in connection With a sound amplifying 
system, considered in a, generic sense. - 
Afurtherand morespecific objectistoproduce 

Sulch a, dewide that Canbe employed in Connection 
With either a, Iradio broadcasting or receiving sys 
tem or a public address system. 
Another object is to devise a, method of arti 

5 ficialy producing Wibrito in each of a plurality 
of musical instruments and/or voices and com 
bining the same into an ensemble with the 
wibrato in proper sepand the Wolume in proper 
balance, so far as the relation between the in 
Struments and Woices is concerned. It is also 
contemplated that this invention be employed 
in warious othercombinations, ashereinafter ex 
plained. · · . ‘. ' : 

. Still anotherobject ofthis invention isto devise 
a, Inethod and apparatus Whereby the vibrato 
effect, as herein Ireferred to, can be obitained 
electronically. - -- - 

Other objects Will appear from the folowing 
ClesCription and Claims Whera considered together 
With the accompanying drawing. . ·. 

"The Single figure of the acCompanying draWing 
illustrates one formi of electronical Ianeans that 
Can be employed for carrying out the present 
invention. 
Itisobe understood that the present tom 

of disclosure is merely for purposes of illustra 
tion and that there maybe devised warious other 
forms and combinations of apparatus without 
departing from the spirit of the present invention 
as herein Set forth. -- 

Also, it is to be UInderstiood that this invention may beembodied in various combinationsand 
arrangements of musical instruments and other 
sources of sounds, as above suggested and as 
hereinafter more fully explained. 

Brity Stated and in B, general Way, 1ny present 
· form of device Comprises a, conventional micro 
phone amplifier A, 8, modulated oscillator IB of 
constant frequency, a, wariable unmodulated 
OScillator C, a, modulator-detector ID, a, low 
frequency Imodulated amplifier IE and B, loud 
Speaker IF. - 

The method, in a general way, consists in first 
Ipicking Up and anplifying the original Sound by 
Imeans of amplifier A, then having-the outtput) 
therefrom to modulate the constant oscillator B 
by plate linear modulation, this Imodulated fre 
quency and the unmodulated frequency of the 
other OScillator C being then Imixed, together in 
the Imodulator-detector ID, from which the out 
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1put is the Sound or audio frequencies modulated 
by a, certain predetermined beat frequency for 
the purp0Se of obitaining Wilbrat0. "This is then 
amplified at IEWhence itistranSmitted to thelould 
speaker or speakers F. The variable oscillator C 
is adjusted to beat With the 1modulated oscillator 
to Very Iow frequencies, one (1) to tera (10) cycles 
per Second, and this is the predeternined modul 
lated beat frequency above Ireferred to. 
The warious elements of the severalparts of the 

System herein illustrated Will, no doubt, be under 
stood from the accompanying drawing, but they' 
Will be briefly described. . - 
The microphone amplifier A comprises the 

Imicrophone II, the input transformer 2, the first 
stage of amplification 3, the Coupling transforner 
4, the second stage of amplification (push pul) 5, 
and the oult-put transformer 6. This amplifier 
.picks up sound in the conventional manner and 
amplifies al audio frequencies in the practical 
1range of from thirty (30) to ten thouSand 
(10,000) Cycles per Second. The outi-pult of this 
amplifier is a, power out-put such as is Created 

cient for one hundred per.cent (100%), modula 
tion of the oscillator indicated by reference 1et 
te B, . - - 

The oscillator B, asherein indicated, is a con 
stant carrier of one hundred thousand (100,000) 
cycles per second and comprises the oscillating 
vacuum tube T, the retard goi18, the adiustable 
and calibrated CondenSer 9, in-putt transformer 

by a class “B”type of audio amplifier andis sui 
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10, the feed-back Iresistance f II, the flters 2, and 
the inductance f3. 
The modulator-detector ID comprisesthe special 

coupling transformer I4 for all frequencies, .the 
volume control I5 for varying the amplitude of 
1ow frequencies, the balanced modulatortubes 6, 
the by-pass high frequency control IT, and the 
outi-put transformer M8. - 
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The variable unmodulated oscillator 6 com 

prises the oscillating Walcuum tube 19, the Wariable 
control 20 for creation of the eventually low.fre 
quencies, and the feed-back Circuit 21. The OS 
cillator, C generates a, 1radio frequency and iS 
Imantially Wariable betWeen Ininety-nine thouSand 
Inine hundred and minety (99,990) and One IllUIn 
dred thousand (100,000) cycles per second, cre 
atinga diference in frequency froma fraction of 
a, Cycle to ten (10) cycles per Second or higher 
if required. However, the correct efect Seens 
to be best obitained in the range from two (2) to 
three (3) Cycles per Second. 
Itistobe understood that a, Crystal Imaybe elial 

ployed in connection With each of the oScillatiorS 
Band C as a, 1means of holding the frequenCy at 
the point desired. - -- 

It Will be observed from the accompanying dia 
gram that the oscillatior IB is connected to the 
primary of the special coupling transformer II 
Which is Coupled to the Secondary of one of the 

. grids of the balanced modulator tubes g. 
It will also be observed that the oscillatior C is 

Connected directily to the grids of the balanced 
1odulator tubes 6. 
The amplifier El comprises the in-put trans 

former 22, the push-pull amplifying tubes 23, the 
Ireactance resistance Coupling 2, the pUSh-pul 
power amplifying tubes 2?, and the outi-put 
tranSifotimer 26 Which is connected to one or more 
lould Speakers F. - 
Other elements, such as batteries, condenSers, 

resistances, and electrical connections are indi 
cated conventionally in the accompanying dia 
gran and will be understood asto their arrange 
Imaent in the Warious parts of the System without 
eXplanation. There are also indicated ground 
connections to the individual shields (indicated 
in dotted 1ines) 1for the parts A, B, C, IDand ?, 
and each Shield is ShoWin as having a, ground 
conInon termina1. 
The operation will now be explained. IThe 

Sound ispicked up by the microphone and micro 
phone amplifier A Which amplifies all auldio fre 
quencies in the practical range of from thirty 
(30) to ten thousand (10,000) cycles per second. 
The out-put of the amplifier A then Inodillates" 
the Iradio frequency oscillator B of 1et Uls say one 
hundred thousand (100,000) cycles per second. 
(This is similarto a broadcast station transmit 
ter.) Thus the out-put of the oscillator Bis one 
hundred thousand cycles (100,000) per second 
modulated bythe sound or audio frequencywary 
ing betWeen thirty (30) · and ten thousand 
(10,000) cycles per second, and this outi-put.is 
fed to the Imodulatior-detector D, as above eX 
plained.. - - - - 

The OScillatior C. having been set with, Irespect) · 
to the OSCillatior A, Ilet us say at Ininety-nine thou 
Sand Inine hundred Ininety-seven and five tenths 
(99,997.5) Cycles per second, so as to produce a 
diference of two and one-half cycles per second 
in frequencybetweenthetwooscillators, the out-. 
Iput of oscillator C is fed directity to the grids of 
the balanced modulator tubes. -- 

"The Innixture of the oscillations of the oscillatior 
IBand the modulations of from thirty (30) to 
ten thousand (10000) cyclesper second of musi-. 
?Cal frequency,"Creates frequencies ranging from 
Ininety thousand (90,000) to one Ihundred and 
ten thousand (110,000) cyclesper second. PMixed 
With this in the modulator-detector is the con 
Stant frequency of ninety-nine thousand Inine 

75 
hundred and Ininety-seven and five tenths 
(99,997.5) Cycles per second, and the result in th 

2,169,762 
secondary of the out-put transformer I8 is the 
dietected original audio frequencies Warying be 
tween thirty (30) and ten thousand (10,000) 
Cycles per Second shifted two and one-half, (2.5) 
Cycles per second above and below7 its original 
frequency. Having obtained the audio frequency 
modulated at two and one half (25) cycles per 
Second, I have produced the Wibratio efect. "This 
1reSult is then amplified and broadcast from the 
lould Speaker or lould speakerS. - 

It Should be Inoted that With Imy System, al 0S 
cillations are Created as Irelatively high frequen 
cies, Which 1makes it posSible to accomplish the 

. 1tesulthere desired Withouthaving to Create, han 
dle and amplity a fundamental frequency of two 
and one-half (2.5) cycles per Second, Which is a, 
dificult thing to do in practice. In fact, it is 
dificult to Create and amplify frequencies in the 
1range from a fraction of a, cycle to ten (10), i 
teen (15) or twenty (20) Cycles per Second. 
With my device, Iamenabled to avoid this prob 
lem as al frequencies are here mixed and there 
is not required the transfer of the eXtremely low 
frediulency as a, fundamental loW frequenCy. 

It should benoted also that by this Inethod the 
creation of the wibrato frequency produces an 
increased aggregate power in the circuit, Creating 
the correct effect, whereas in Imany other absorp 
tion methods of modulation thereis a subtraction 
of power thereby not Creating the deSired effect). 

Also, with my method, the Wibratio is Created 
in the best Wave form (Sinusoidal), WhereaS 
With any other method this Would be Wery difi 
cult if not impossible to accomplish,the reason 
being that the low frequency here obitained is the 
1result of two Irelatively high frequencies operat 
ing With good Wave form and consequently the 
beat frequency Wave form is good and Wery de 
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sirable. The mixing and detecting of al fre 
quencies at a single point is most eficient and 
desirable and constitutes an important ifeature 
of my present invention. , ~ 
Thus, I have devised a, 1means for artificially 

producing Wibrato in an amplifier of the proper 
Iproportions and Wave form to give a, pleaSing ef 
fect to the tones of any Inusical instrument Or 
instruments and/or singer or singers. In fact, 
this effect Imay be applied to any tone for the 
purpose of giving it a, 1more pleasing efect Or t0 
create individuality. This invention Imay also 
be.applied to the Sounds produced by Othe in 
Struments that are mot ordinarily ConSidered aS 
musical instruments, as for instance whistles, 
bells. alutionobile hormS. etC. - - 
My inWention is Capable of many Warious Com 

binations in its adaptation to the radio and pub 
ic address systems. For instance, the vibrato 
applied to a, Voice"Imay be tranSmitted oWer a 
publicaddress system and broadcast in combina 
tion with the regular music of an orchestra, i. e. 
without any vibratio. Or, vibratio Timay be pro 
duced'individualy upon the music of each of a, 
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plurality of instruments and/voices, arad these . 
individual efects combined into an Tensemble. 
Also, the music of a conventional orchestra may 
be broadicast and heard in conjunction withlother 
Imusic having wibratio over a, public address sys 
term. And, an orchestra may playin a, conven 
tional ranner to an atidience while vibrato Cre 
ated at a, Ipoint remote from the orchestra is 
transmitted by the public address system to the 
location of the\orchestra, and then the music 
fron both the orchestra, and the public address 
Syster1 may be broadcast. Again, the Imusic of a, 
singer Without wibratio and the music of an or 
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chestra, with Wibrato might be Combined, or Wrice 
versa or the wibrato might be applied to both 
the OrcheStra, and singer. "These few instiBT1CeS 
1merely indicate the range of possibility of uSe 
of this invention and, BS abowe explained, 8my 
of these Warious combined efects Imay be tranS 
mitted over either a, broadcasting or public ad 
dreSS System, 
My present device Imay also be employed in 

connection with the radio receiving set and it is 
to be underst00d that this arrangement is C011 
prehended by the present disclosure of inven 
tion. It is to be understood also that the term 
“Sound amplifying System", BS employed herein, 
is intended tio include both radio and public ad 
dress Systems, this term beling adopted as generic. 
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What I Clainn is: 
1. In the 8rt of the Class described, means for 

generating and Imodulating a, 1radio frequlency 
Wave by means of an audio frequency Wave, 
Imeans for generating and supplying another 
1radio Wave different from the first by 8n eX 
tremely low, Inumber of cycles per second, 8nd 
means for Imixing Said 1modulated and unmodul 
lated Waves and producingtherefrom an eXtreme 
ly low frequency Imodulation of the auldio fre 
CluenCy WaVe, Iready to be tranStormed into SOUInd. 

2. In the art of the class described, the Innethod 
of artificially producing Wibrato in musical and 
Other Sounds, consisting in amplifying the audio 
frequency Wave, employing the out-put thereo 
for modulating the oscillations of Iradio fre 
?uency, Inixing with Said modulated oscillations 
the unmodulated oscillations of another radio 
ireqtleracy difering from the first by an extreme 
Ily low IntInber of oscillations so as to create B, 
resultaInt extremely 1ow frequency modulation of 
ara audio frequency Wave, said resultant modula 
tion being of a frequency corresponding to the 
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diterence between the frequencies of the two 
Iradio OSClations. - 

3. In the art of the class described, meansfor 
amplifying the audio frequency wave, an oscilla 
tor of radio 1requency, 1means of operative con 
Illectiorl between Said amplifier and oscillator for 
Imodulating theiatterin accordance with the out 
Iputt of the former, a, variable unmodulated radio 
requency OScillator adjustable with Irespect to 
the Imodulated oscillator, a modulator-detector, 
and Operative Ineans of connection between said 
Imodulator-detector and each of sadd oscillators, 
Whereby the frequencies are al mixed and there 
is obitained as a, Iresult thereof the audio fre-. 

3 
quency Wave modulated at a, 1reSultant eXtreraely 
Iow frequency, and ready to be transformed into 
SOUInd. - 

4. In theart of the class described, the method 
of artificially Iproducing Wibrato, consisting in 
10dulating the 811dio frequenCy Waye of approxi~ 
Imately between thirty (30) and ten thousand 
(10,000) Cycles per Second by means of two Iradio 
frequencies difering from each other by approxi 
1mately two and five-tenths (2.5) cycles per 
Secorld. - 

5. In the art of the class described, the 1method 
of artificially producing Wibrato, Consisting in 
Imodulating the auldio frequiency Wave of approxi 
Imately between thirty (30) and ten thousand 
(10,000) Cycles per Second So asto prodUICe Wibratio 
haWing Variable peakamplitudes at approximate 
1y two and five-tenths (25) cycles per second. 

6. In the art of the class described, ImeBIns for 
amplifying the audio frequency Wave, an oscla 
tor of Iradio frequency, 1means of operative con 
Inection betWeera Said BImplifier and OSClator or 
Imodulating the 1atter in accordance with the out 
put of the former, 8, Wariable UInnodulated oscill 
1ator adjustable With Irespect to the 1modulated 
osclator, a modulator-detector, operative Ineans 
of connection between Said Timodulator-detector 
and each of said oscillators, Whereby the fre 
quencies areal 1mixed and there is obitained B88 
Iresult thereof the auldio frequency Wave Imodul 
lated at an extremely low frequlency and 1ready to 
be transformed into SOUInd, and means; for WBry7 
ing the Brmplitude of the Wibratio Component, . 

7. In the art of the class described, means for 
generating and modulating 8, 1radio frequlenCy 
Wave by means of an audio frequency Wave, 
1means for generating and Supplyding another 
Iradio W3ve diferent from the first by8m extreme 
1y 1ow number of cycles per second, and means 
for mixing Said modulated and unimodulated 
waves and producing therefrom an extrenely 1ow 
frequlency 1modulation of the 3uldio frequency 
W737é, - - 

8. In the art of the class described, means for 
nodulating a radio frequency W73ve by 1means of 
an audio frequency wave, means for supplying 
another radio wave diferent from the fairst by an 
extremely low number of cycles per second, and 
Ineans for mixding Sald 1modulated and uranodul 
1ated waves and producing therefrom an extrene 
157 1ow frequency modulation of the audio re 
quenCy W78We, 1ready to be transforned into BoUInd, 
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