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power type tubes such as type 45 or type 6L6. 
The purpose of preferring power tubes is that 
more current can be handled so as to adequately 
energize a speaker field. In fact, tWo or more 
such tubes in parale may be employed aS by 
directly connecting the plates, grids and cathodes 
together when the total field current require 
ments cannot be provided by a single tube. For 
example, one large speaker field may require high 
currents or more than one speaker may be used 
in a system. The plate 8 of tube 6 is connected 
to the Winding 9 of the Speaker field 2. The 
other end of the Speaker field winding is con 
nected to a suitable source of B-- Voltage such 
as may be supplied through the power supply of 
the amplifier. In other words, the Speaker field 
and tube 6 will be connected across the power 
supply of the amplifier. 
As the grid 5 is fed the output of the Oscil 

lator which generates the required fluctuating : 
Voltages of Vibrato frequency, the plate current 
of the tube will vary correspondingly in an am 
plified manner. This varying plate current foWs 
through the Speaker field and varies its excitation 
function accordingly so that the varying vibrato 
currents are fed, from the output of the tube, to 
the voice coil of the Speaker, by the conventional 
electro-magnetic action of Such Speakers. The 
Speaker efficiency is thus caused to vary in the 
vibrato frequency and the music produced by the 
amplifier and speaker is thereby modulated by 
the vibrato currents. Such music is fed from the 
audio signal channel 2 which is the source of 
audio frequency signals, to the voice coil 22, the 
Speaker cone 23 being actuated accordingly. It 35 
will be noted that the vibrato action is independ 
ent of the amplifier or audio signal channel SO 
as to avoid any tendency to distortion of the 
audio Signals. 
The Second embodiment employs a separate 

power supply from that of the amplifier and dis 
closes a full Wave rectifier arrangement which 
incorporates the Speaker field as a load. Trans 
former type 25 may be of the usual step-up type 
and the respective ends of its secondary winding 
are connected to plate 25 of tube 27 and plate 
28 of tube 29. Tubes 27 and 29 may be of the 
pOWer type as above described. The cathodes of 
the tubes are connected together as are the con 
trol grids 30 and 3. The Speaker field winding 
32 is connected from the mid-point 33 of the 
power transformer secondary to cathode mid 
point 34 which may be a high voltage point rela 
tive to point 33. Potentiometer 35 and condenser 
36 Serve Substantially the same function as po 
tentiometer 3 and condenser 2 in the previous 
embodiment. Resistor 38 is a grid return of con 
ventional high resistance. Condenser 37 is a filter 
condenser which may have a value of 8 mi?d. 
The operation of the circuit shown in Fig. 2 is 

eSSentially similar to that of the previous em 
bodiment. Briefly, the vibrato voltages are fed 
to the input circuit or control grids of the tubes 
27 and 29 which operate as grid control rectifiers 
and produce a varying and amplified voltage 
acroSS the Speaker field 32. Corresponding cur 
rents will flow through the speaker field in the 
Cathode or output circuit so as to vary the effi 
ciency of the speaker field in the manner above 
Stated. Either the full wave rectifier arrange 
ment shown or a half wave rectifier may be em 
ployed as will be self-evident to one skilled in the 
art. Thus, the supply voltage, with or without a 
transformer, may be rectified across the plate and 
Cathode electrodes of a tube while the control 
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Speaker field being in the plate circuit the audio 
signal channel, Voice coil, and Speaker cone follow 
the arrangement shown in Fig. 1. 
In the Second embodiment, it is recognized 

that the filter condenser 37 used to Smooth out 
supply frequency ripples in the power supply, will 
tend to similarly Smooth out the vibrato signals. 
However, the vibrato Signals are generally of a 
frequency of about 3 to 20 times per second while 
the filter condenser is generally chosen to be 
effective on currents of 60 cycle frequency. 
Therefore, if the filter condenser is approximately 
8 nfd, it will be satisfactory for filtering the 
conventional 60 cycle frequency of the power sup 
ply output but Will be too small to smooth out the 
Very low oscillator frequency. In this arrange 
ment, Since a Separate power supply is employed, 
the vibrato System is almost fully independent of 
the amplifier and can be produced as a separate 
unit Wherein it is only necessary to connect the 
Speaker field in the manner shown in order to 
provide the amplifier with the desired vibrato. 

It Will be observed that in both of the above 
embodiments the amplifier output tubes are not 
affected since the vibrato is accomplished in the 
Speaker alone Substantially independently of nor 
nal Operation of the amplifier itself. 
While there has been shown what at present 

is considered a preferred embodiment of the in 
Vention, it Will be evident that many changes and 
modifications may be made therein without de 
parting fron its Spirit. It is therefore aimed in 
the appended claims to cover all such changes 
and modifications which fall within the true spirit 
and Scope of the invention. Thus, it is unneces 
Sary to employ a cyclicly operating electronic gen 
erator as illustrated, but any type of electrical 
fluctuations in the vibrato frequency range may 
be applied to the Speaker field in the manner and 
for the purposes described. 
What is claimed is: 
1. In an audio amplifier including a speaker, 

an exciting field Winding therefor, a voice coil, 
and an audio signal channel connected to said 
Voice coil, vibrato means for said amplifier, said 
Vibrato means comprising an electronic vibrato 
frequency Oscillator, at least one electron dis 
charge tube having a control grid and an output 
Circuit, Said Oscillator being connected to said 
Control grid and the output circuit of said tube 
being directly connected to said field winding 
Whereby the output of said tube flows through 
Said field Winding, the connection of said oscil 
lator to Said control grid being independent of 
Said audio signal channel, said oscillator being 
Variable in both amplitude and frequency, the 
frequency Variation being over a range of ap 
proximately 3 to 20 cycles per second. 

2. In an audio amplifier including an audio 
Signal channel, and a Speaker having electromag 
netic means including an electromagnetically ac 
tuated voice coil for driving the speaker COne, 
Vibrato means for said amplifier, said vibrato 
means comprising an electronic vibrato frequency 
Oscillator, electron discharge tube means having 
input and Output circuits, said oscillator being 
connected to Said input circuit, and the output 
circuit being electrically connected to said speaker 
electromagnetic means whereby the currents 
flowing in Said output circuit are fed to said voice 
coil through electromagnetic action, the connec 
tion of Said oscillator to said input circuit being 
independent of said audio signal channel, said 
Oscillator being variable in both amplitude and 
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frequency, the frequency variation being over a nel, the operating frequency of said oscillator be 
range of approximately 3 to 20 cycles per second. ing less than approximately 20 cycles per Second. 

3. In an audio amplifier including a Speaker, NATHAN I. DANIEL. 
an exciting field winding therefor, a voice coil, 
and an audio signal channel connected to said 5 REFERENCES C TED 
voice coil, vibrato means for Said amplifier, said The following references are of record in the 
vibrato means comprising an electronic vibrato file of this patent: 
frequency oscillator, said oscillator being con 
nected to said field winding so as to feed its vi- UNITED STATES PATENTS 
brato frequency output currents therethrough, o Number Nanne Date 
the connection of the oscillator to the field Wind- 1967,125 Miller ------------- July 17, 1934 
ing being independent of said audio signal chan- 2,169,762 Kaye -------------- Aug. 15, 1939 


