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ADVANCED REGENERATIVE CIRCUIT

By
IRVING GOTTLIEB, WSHDM

A cathode follower in a novel
application overcomes the old
defects of a popular circuit.

ANY an amateur or short-wave
M enthusiast has cut his eyeteeth on

the regenerative receiver, there-
after maturing along a course of tech-
nical evolution marked by the con-
struction of more complex super-
heterodynes.

Very little progress has been made
since the early days of radio in im-
proving the performance of the regen-
erative detector. This is surprising
considering that the gain afforded by
this cireuit is sufficient to render
audible the thermal neise of the in-
put cireuit components. Certainly, any
attempt to eliminate the shortcomings
which have thus far attended recep-
tion with the regenerative detector is
a worthwhile effort, It is the intent
of thiz article to describe a modified
version of the regenerative receiver
which provides a measure of perform-
ance not hitherto obtainable with the
ordinary regenerative circuit.

One of the drawbacks of the con-
ventional regenerative detector is that
much of the inherent sensitivity of
this demodulation technigue cannot
be utilized for phone reception. If the
regeneration control is advanced too
far, the oscillatory state of the detec-
tor will fluctuate with the modulation
envelope, thereby destroying the in-
telligibility of the signal. Closely as-
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sociated with thizs defect is the fact
that selectivity is poor for phone sig-
nals, These, and other undesirable
features, such as critical regeneration
control and detuning effect of regen-
eration adjustment can be attributed
primarily to one cause. This will be
brought out in the ensuing discussion
on the operating characteristics of the
conventional regenerative detector.
The regenerative detector is, in es-
sence, a reflex ecireuit, te., the tube
performs more than one function
at a time. Actual demodulation,
or “detection,” takes place in the
grid-cathode circuit. The grid is im-
pressed with both audio and radio fre-
quencies and these ave amplified in
the plate circuit. The radio frequency
component of the signal is fed back
to the input of the tube, therein re-
enforcing the original signal. The
audio frequency component is passed
on to subsequent audio amplifiers,
Now, the demodulation process in the
grid circuit invoives the flow of cur-
rent on alternate positive cycles of
the radio frequency carrier which ex-
ists across the resonant circuit. In
other words, the grid-cathode circuit
acts as a diede rectifier and consti-
tutes a load to the LO tuned circuit.
This, of course, degrades the “Q" of
the tuned circuit and, as a Conse-
guence, the amplitude of the signal en-
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ergy existing across its terminals di-
minishes. As a corollary to this state-
ment, it is also true that the selectiv-
ity of the tuned cireuit is decreased
by the grid-cathode loading effect.
Not only is this effect inherent in
such a diode eircuit, but the actual
amounti of resonant-circuit loading
will be determined by the strength
of the signal.

The strength of a phone signal is
continuously varying by virtue of
modulation. Thevefore, the “@% of
the tuned circuit changes at an audio
frequency rate. We have now touched
upon the basic weakness of the ordi-
nary regengrative detector circuit.
‘The loading of the resonant circuit by
a dicde detector is bad enough but it
is particularly objectionable in the re-
generative detector.

Let us examine the reason: the
magnitude of the feedback em.l. in-
duced in the grid-cathode resonant
eircuit is, among other things, deter-
mined by its “@Y. However, as we
have szeen, the “Q7 of the resonant
cireuit varies with the amount of
loading imposed by the grid. In turn,
the grid loading effect increases with
the strength of the Impressed signal
As a conseguence of these relation-
ships, the feedback is not just a
constant determined by the setting of
the regeneration control. Instead, it
varies with the modulation of the
signal because modulation constitutes
a continuous change in instantane-
ous signal sirength. This causes the
detector to become unstable with less
regeneration than would be the case
il the “QY of the resonant circuit

“were independent of signal level and

grid loading effect. We could, under
such circumstances, expect non-criti-
cal approach to the threshold of oscil-
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lation by the regeneration control.
The receiver would operate with more
positive feedback and, paradoxically
in terms of the ordinary regenerative
detector, with greater stability. Seleg-
tivity would also be better, inas
as positive feedback supplies the dis-
sipative losses of a resonant circuit,
thereby increasing the effective “Q".
Another improvement which could
be anticipated from the foregoeing dis-
cussion, if we could successfully iso-
late the resonant circuit from the
grid loading effect, involves the elim-
ination of the detuning influence of
the regeneration control. This is so0 by
virtue of the fact that the resonant
frequency of an L circuit is affected
by resistance as well as inductance
and capacitance, although to a lesser
degree, Since the leading imposed by
the flow of grid current is equivalent
to that of a resistance which varies
with signal strength, the conventional
regenerative detector is bound to suf-
fer in some degree from this undesir-
ahle feature.

The Selutien

Now that the somewhat obscure
and elusive shovtcomings of the re-
generative detector have been in large
measure attributed to tuned civcuit
lpading, the solution to the problem
obviously entails the isolation of the
resonant circuit from the current de-
mands of the grid. This was accom-
plished by the author by the inser-
tion of a cathode follower between the
resonant cireuit and the detector grid-
cathode circuit., The feedback eoil
was then coupled to the input of the
cathode follower rather than to the
detector itself. The manner in which
this iz done is depicted in the sche-
matie diagram. Control of regeneration
iz obtained by varying the plate veolt-
age of the cathode follower. The
smoothness of this control would, in
itself, justify the cireuit.

Sinee the regonant cireuit is not
loaded, it is well to wind the colls to
display a high “@". This results in
the receiver showing good selectivity
for strong phone signals when little
regeneration is used. Therefore, it is
advisable to use Litz wire in the con-
struction of the coils. Any expedient
which decreases the losses of the res-
anant ecireuit will pay muoeh better
dividends in this eircuit than in con-
ventional regenerative receivers,

Under-chassis view. Good use Is made of the seckeis and heoles
Wiring is rather simple.

of the criginal broadesst receiver.
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By—4#700 ohm, I w. res.

R—200.000 ohm pot.

Ry 50,000 ohm, 1 w. rov,

Ry=—1.5 orogohm, I w. res,

Ry Bo—d 70,000 oltra, I w.res,

Ro==1000 ofem, I w. res.

Ry—220,000 ahm, I w. res.

Ro— 330000 ok, I w. 1o,

By—620 ofm, I &, rés.

C1— 33 ppfd, coramic or air Irimpter

Ca—170 ppfd. section of dual b.e. cond. or I40
gpfd. wmidged cond,

Cy—22 ppfd. cevamic or mica cond,

Cy=—u1 gid., 600 v, cond.

Cg=5 ufd., 600 v. cond. [paper or *"bathrub™)

Co—230 pufd, cerdmic or mica cond,

progned weineing,

Ground cither side
af the 6.3 volt fila:
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Cop Cip Cip=—=111 pfd., 400 v. cond.

Cy, Cypmed-20 pfd., 30 v elee. cond. {Observe
polarity)

Cy—8 pfd., 430 v, elec. cond. {(Observe po-
lariry )

Cox—200 ppfd. ceramic or mica comd.

Ly, L—5%ee coil table

Ty—utput frans. 5000 sfims 1o 4 ofime oo,

Sphr—3" IM specker with 4 obm v

Vi Fa—=13 65NT tular

V=15 65L7 tube Vi—6V 6 tube

B+—approx, 200 ». d.c., well filtered

Circuil diggram and parts list of the

The econstructor should experiment
with the spacing of the feedback coils
in order to achieve optimum results.
This adjustment is much easier than
in the ordinary regenerative set.
Superregeneration and fringe howl
can result only from a gross depart-
ure from the specified parameters.

Tighter antenna coupling and, like-

wize, closer coupling hetween the
feedback coil and the resonant cire
cuit are permissible in this system.
In the conventional regenerative de-
tector circuit, there is coupling from
grid to plate as well as in the reverse
direction, Thiz only serves to make the
threshold adjustment of the regen-
eration control more critical. In our
modified receiver, the cathode fol-
lower stage makes the feedback path
unidirectional, i.e., energy can be re-
turned from output to input of the
detector tube, but not in the reverse
direction,

The builder will find that the com-
binatton of feedback coil spacing and
antenna coupling which allows the
threshold of regeneration to occur ap-
proximately between the first 20 and

cathodedollower regencrative receiver,

60 degrees of rotation of R. will pro-
vide good results.

The fixed condenser, <, is included
in order to make the “@" of the res-
onant circuit more uniform over the
tuning range. This helps to reduce the
effect of tuning on the setting of the
regeneration control, This effect is
negligible over a frequency spectrum
as wide as that used by the amateur
hands. As a result, once the regenera-
tion control is set, the set hag the
“feel” of a superhet when it is tuned.

"Although many signals will be
heard with a short plece of wire
strung up around the room, it is high-
ly desirable that a reasonably good
outdoor antenna be used. This re-
ceiver definitely overcomes several of
the shortcomings of the ordinary re-
generative set, In common with small
receivers however, the antenna sys-
temn plays a major rele in governing
the quality of performance,

The receiver was constructed
around a broadeast radio chassis. The
170 pefd. section of the original dual
variable condenser was used for tum-

(Continued on page 98)

Rear view. The tuning condenses, dial, and speaker are from
the old broadcast set, bul new parts and chassiz moy be used.
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Regenerative Circuit
(Clontinued from page 49)

ing L: This, in conjunction with the
fixed condenser C; gives sufficient sta-
tion =zeparation for satisfactory tun-
ing of the short-wave bands. If more
bandspread is desired, this can be
achieved by connecting a small vari-
able condenser of about 30 ppfd. in
parallel with C..

The coils were wound on old octal
tube bases. Thiz permitted the least
modification of the broadcasi receiver
chassis used as a base. Of course, the
constructor who is starting out with
a new, blank chassis and all new
parts could substitute a different
socket and other eoil forms, although
the coil data would have to be re-
caleulated for the different form
diameter used. The diameter of an
octal tube base iz slightly over 155",

All the coils are closewound, and
with the specified number of turns,
the amateur bands will fall approxi-
mately in the middle of the tuning
range. L. should be wound rather
loosely so that its spacing from L. can
be adjusted for best performance.
Onece the optimum spacing has been
found, the whole coil should be coated
with radio cement or coil dope. If
5/40 Litz wire is not readily avail-
able for the coils, #26 enameled or
Formuvar wire can be used.

L: and L: should be wound in the
same direction and the relative polari-
ty of the connections should be ob-
served. This is the familiar precau-
tion with regenerative sets, for, as is
well known, if the polarity of the
connections or induced wvoltages is
wrong, the feedback will be degenera-
tive and the set will not work, While
this is an important matter its han-
‘dling turns out to be very simple.
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§ { “Hal Limit the
height of TV masis,
will they. . .."”
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