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IFTEEN MINUTES
' OF RADIO EACH DAY

By Edward N, Davis
_Formerly Technical - Electrical Expert For U. S.

Government

Lesson,;No. 215,

AMPLIFICATION PLUS REGENERATION.

(All rights reserved by United Feature Syndicate. Reproduction prohibited.)

If a regenerative circuit, consisting of a vario-coupler, plate and grid
variometers and associated apparatus, is combined with radio and audio-
frequency amplification an extremely sensitive method is obtained for the
reception of short wave signals radiated from distant transmitting stations.
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There are two types of regenerative circuits, in general use, which operate
very efficiently for the reception of short waves such as the broadcasted sig-
nals with wave lengths of approximately 860 or 400 metres. These two types
of circuits are, namely, the “tickler circuit” and “tuned plate circuit.” Either
of these circuits produce magnification of signal by transferring a portion of
the plate circuit energy to the grid circuit and superimposing this energy
upon the original radio wave. As this action is cumulative, up to a certain
point, a considerably reinforced ofcillation is secured. .

_The “tickler circuit” obtains increased strength of signal by inserting
“tickler coil” in the plate circuit, coupling this coil to the secondary coil and
transferring the amplified oscillations of the plate circuit, by induction, to
the grid circuit. The “tune plate circuit” uses an .adjustaple inductance,
such.as a variometer, to replace the “tickler coil” and this inductance need not
be coupled to the secondary coil as coupling between the plate and grid cir-
cuits is obtained by utilizing the capacity existing’ between the grid and
plate of ' the vacuum tube itself. . .

If the energy contained in the waves, radiated from a distant transmittin
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station, is too feeble to properly operate the detector it is necessary to build
up the weak signal by ifiserting one or more stages of radio-frequency amplifi-
cation between the detector and the antenna’ and thus amplify the original
radio wave &t the sdme frequency with which it is transmitted through the
other. The strength of signal may thus be increased to a point where proper
detection is secured and the signals converted from a “radio” or inaudible fre-
guency to an “audio” or audible frequency. If it is desired to further in-
crease the signal audibility so that a loud speaker may be used it is neces-
sary to add one or more stages ‘of audio-frequency amplification.

The accompanying diagram illustrates an arrangement whereby two stages
of radio-frequiency afoplification and two stages of audio-frequemcy amplifi-
cation arz combined with a short wave regenerative circuit, of the “tune-
plate,” type. By proper adjustment of these circuits, a weak signal, inter-
cepted by the antenna is so strengthened as to efficiently operate a loud
speaker thus reproducing without distortion and with intensified energy the

sounds of music or speech which. originated at the transmitting station.

The tuning coil (L) and the series condenser (C) are adjusted to the fre-
quency of the incoming wave which is then amplified by two stages of radio-
| frequency amplification.The transformer in the plate circuit of the second tube
consists of a standard vario-coupler which is tuned by the variable condenser
(C-1) having a capacity of 0.001 microfarad. The radio wave is further ampli-
fied and detected in the regenerative system containing the grid varmiometer
(V-1), the plate variometer (V-2), the grid condenser and leak and the se-
condary coil of vario-coupler. The by-pass condenser (C-2) provides air easy
path for the oscillations of high frequency whicli otherwise would be chocked
back by the reactance of the primary coil of the transformer in the first stage
of audio-frequency amplification.” After being detected the signal is amplified
by two stages of audio-frequency amplification and reproduction of the ori-

sounds of music .or speech is obtained in a greatly amplified form in
the receiving telephones or by inserling in their place a loud speaker.

The “A” battery is the usual six-volt storage type and across the termin-
als is connected two potentiometers each having a resistance of 200 to 400
ohms. One of these potentimoeters is used as a “stabilizer” for the radio-
frequency amplifier tubes while the other is used to obtain the proper plate
voltage for the detectbr tube. A potential of approximately eighteen volts ot
«B” battery is-used In the plate circuit of the detector tube and from forty
to sixty volts in the plate circuits of the amplifier tubes. It is advisable to
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