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A Low-Cost Single-Signal Receiver

Double Regeneration for I.F. Selectivity and Image Reduction

By George Grammer,* WIDF

activity ut its present height something

considerably better than the t.r.f. receiver
is not only desirable but essential. But recognition
of that self-evident fact does not give material
aid to the fellow with a t.r.f. pockethook. Some-
thing more conerete than sympathy is needed—
to wit, suggestions for what to do about it. We
propose to offer some herein, in the form of a
description of a superhet which will do & real
single-signal job, but which costs little if any
more than the average tr.f. set—maybe less.
Figures prove the case, and we rest ours on the
fact that the receiver pictured here can be built
for $21, plus approximately $4.50 for the six
tubes used in it. It is a ham-band outfit, using
plug-in coils adjusted so that each band is spread
over practically the whole dial range. What you
get out of it depends to some extent on how

THERE is no doubt that with amateur

The circuit, shown in Fig. 1, will not be hard
to follow by anyone having an understanding of
the operation of a superhet receiver. The mixer, a
6L7, is coupled to the antenna. To reduce image
responsge and provide additional gain, this stage
is made regenerative. The oscillator is 6J5 triode,
one of the most satisfactory types for this pur-
pose. There is a single i.f. stage, using a 6K7
and iron-core transformers. The second detector
is a 6C5 operated as a plate rectifier to handle
large signals and to provide good headphone
output; this type of operation, incidentally, does
not load the if. transformer and hence better
overall selectivity results than when a diode
detector is used. The audio output tube is a 6F6.
A 6C5 beat oscillator completes the tube com-
plement. Metal tubes were used throughout be-~
cause they are self-shielding and thus eliminate
the need for extra tube shields. Although not

indicated on the circuit diagram, the

THIS SIX-TUBE S.S. RECEIVER CAN BE BUILT FOR ABOUT
TWENTY-FIVE DOLLARS, WITH TUBES

A regenerdtive i.f. stage gives single-signul selectivitg;
mixer is used to provide good signal-to-image ratio. Po

200-250 volts, for loud-speaker operation.

intelligently you use it—but then, that is also
true of high-priced receivers. It is quite easy to
build and put into operation, with only one origi-
nal adjustment which requires more than ordi-
nary care.

+ Asst. Technical Editor, QST.

a regenerative
s wer supply re-
quirements are 2.1 amperes at 6.3 volts, and 60 milliamperes d.c. at

L.f. amplifier is made regenerative by
a very simple method to give the
single-signal effect.

Taking the circuit features indi-
vidually, the mixer stage uses the
familiar tickler circuit to obtain
regeneration. This method was used
in preference to the popular cathode-
tap arrangement for three reasons:
First, it is much easier to change the
number of turns on a separate coil in
making preliminary adjustments
than it is to move a tap; second, the
possibility of hum, always likely to
be present in regenerative circuits
using 6-volt tubes, is lessened by
having the cathode at ground poten-
tial for r.f.; third, with the cathode
grounded it is less likely that any
oscillator voltage will appear in the
mixer grid circuit. The appearance
of oseillator voltage on the No. 1 grid
of the mixer is not only undesirable
from the standpoint of tube perform-
ance, but also, since in this case the
mixer works directly from the an-
tenna, is likely to bring in unwanted
signals. This is particularly so on the lower-
frequency bands, where high-frequency commer-
cial signals can be picked up on oscillator
harmonics.

To avoid construetional complications, the
mixer tuning is not ganged with the oscillator.

14
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Although this might seem a disad-
vantage, in that the two circuits must
be tuned separately, in practice it
has not turned out to be so. In fact,
the mixer tuning condenser, Cj,
makes a quite effective volume con-
trol, and for c¢.w. reception in par-
ticular its use in this fashion is quite
advantageous. The regeneration con-
trol is & variable resistor, Rq, in series
with the 6L7 cathode resistor.

In the high-frequency oscillator
the tickler circuit again is used, the
reason being to keep the cathode at
ground poiential to reduce hum,
COur previous experience with 6-volt
oscillators using the cathode-tap
circuit has been none too good—all
of them were only too prone to turn
“ra.c.” on 14 Me. and practically
refused under any circumstances to
be “d.c.” on 28 Mec. Results so far
with this receiver have justified
grounding the cathode. Band-spread
is by the usual tap method, C3 being
the tuning condenser and (2 the band-setting
trimmer. The oscillator grid is coupled to the No.
3 grid of the 6L7 through a small trimmer con-
denser, Cs.

The i.f. stage as shown in the diagram ig quite
conventional. Its gain is controlled by Rs4, which

THE TUBES AND MOST R.F. COMPONENTS ARE PLAINLY
SHOW IN THIS PLAN VIEW
The location of various parts is discussed in the text. The i.f. trans-
formers are permeability-tuned, with high-stability fixed mica condensers.
Any type of airtuned iron-core transformer may be used instead.

varies the control-grid bias. The stage is made re-
generative by simply running a short length
of insulated wire from the control grid of the
6K7 through a hole in the sghield can of if.
transformer 7% so that a small amount of energy
is coupled back to the grid from the plate. When

6K7

6(5
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FIG. 1—CIRCUIT DIAGRAM OF THE REGENERATIVE S.S. RECEIVER
21, Coa—50-ypfd. variable (Hammar. Ci17—10-ufd. 25-volt electrolytic. Rg—12,000 ohms, Laatt.

iund MC-50-S).
C3—35-ppfd. variable (National SS-

C4—70-upfd. mica trimmer (Ham-
marlund BBT-70).

Cs—30-uufd Isolantite-insulated mica
trimmer (National M-30).

Ce-Cro, ince1-pfd. paper, 400volt.

Cr—0.2-ufd. paper, 400«olt (or

) _ larger).

Ci2y Cy3—0.005-pfd. mica.

C14—100-ppfd. mica.

C1s, Cie—0.01-pfd. paper, 400volt.

Cis—5-pfd. 25-volt electrolytic.
Cip—See text.

Cuog~—25-ppfd. wvariable (Hammar-
) und SM-25).

R1~—300 ohms, 14-watt (see text).
R2—500-0hm variable, wire-wound.
R3—300 ohms, 14-vatt.
R4—25,000-0hm volume control.
R5~=50,000 ohms, 2-watt.
Ra—i(),QOO ohms, Veawatt (LR.C.

. Type F).
Rr—150,000 ohms, i4-watt (LR.C,
Type F).

Rg, R, Ri1s R13—50,000 ohms, Y2
watt.

Ri3—0D.5 megohm, Ya-watt.

R14—450 ohms, L-watt.

Ti, Te—455-kec. interstagetype i.f.
transformers (Sickles 6504).

Ty—455-ke. beat oscillator trans-
former, with grid condenser
and lead (Sickles 6577).

Li-Ls, inc—See coil table.

Jack—Double-circuit type.

Sw—=S.p.s.t. toggle.
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AND RESISTORS

this is done R4 serves as a regeneration control
and is more effective in varying the selectivity
than gain. If the high selectivity afforded by
regeneration is not wanted, the regenerative
coupling may be omitted and the set becomes a
straight super insofar as the i.f, is concerned.

The second detector, beat oscillator and power
amplifier need no special comment. The head-
phones plug into the plate circuit of the second
detector; the signal level is quite high here and
no additional audio amplification is needed. For
simplicity, no audio gain control ig incorporated
in the set, since the various r.f. controls afford
quite a range in volume

LAYOUT

The various photographs show the layout, both
top and bottom, quite plainly. The chassis is a
standard item measuring 11 by 7 by 2 inches. The
band-spread tuning condenser, (3, is at the front
center, operated by the vernier dial. At the left
is €1, the mixer tuning condenser, and at the
right, Cy, the oscillator band-setting condenser.
The oscillator tube is directly behind Cs, with the
mixer tube fo the left on the other side of & baffle
shield which separates the two r.f. sections.
This shield, measuring 334 by 434 inches, is
quite effective in preventing unwanted coupling
between oscillator and mixer. The mixzer coil
socket is at the left edge of the chassis behind Cjy;
the oscillator coil socket is between Cq and Cj.

The if. and audio sections are along the rear
edge of the chassis. The transformer in the rear
left corner is T'; next to it is the i.f. tube, then
T9. The transformers are mounted so that the
adjusting screws project to the rear where they
are easily accessible. With the particular type of
transformer used this requires drilling s new hole
in the shield of 7'1 s0 that the grid lead to the 6 K7

BELOW CHASSIS—CHIEFLY BY.PASS CONDENSERS
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can be brought out the proper side.
In T, the grid lead should be pulled
through the side of the can and
brought out the bottom with the
other leads, since the grid of the 6C5
second detector comes through the
hase.

The transformer at the rear right
is for the beat oscillator. The 6C5H
second detector is directly in front
of it and the beat oscillator tube is
about midway along the right chassis
edge. The 6F6 output tube is in the
rear right-hand corner.

Power cord, headphone jack (insu-
lated from the chassis) and a tip
jack for the speaker are on the rear
edge of the chassis. The antenna in-
put terminals are on the left edge,
near the mixer coil socket.

The controls along the bottom
edge of the panel are, from left to
right, the mixer regeneration control,
Rg, the on-off switch, Sw, the i.f. gain or regenera-
tion control, R4, and the beat-oscillator vernier
condenser, ("ag. The latter has the corner of one
rotary plate bent over so that when the condenser
plates are fully interleaved the condenser is
short-circuited, thus stopping oscillation.

WIRING POINTERS

Study of the bottom view will show how the
various resistors and by-passes are wired in. The
tube sockets are bakelite except that for the high-
frequency oscillator, which is Isolantite. The coil
sockets also are Isolantite, a six-prong socket
being used for the mixer coil and a five-prong
unit for the oscillator. In most cases the various
components can be mounted by their wire leads,
but one or two insulated lugs will be needed for
“B” connections.

As shown in Fig. 1, one side of the heater cir-
cuit is grounded, so that only one filament wire
need be run from tube to tube. The more conven-
tional method of running heater current through
4 twisted pair can be used if preferred. The
method indicated has proved to be quite satis-
factory, however, in that it does not seem to
introduce any particular hum. On each tube
socket the shield prong and adjacent heater
prong are tied together and grounded.

In making ground connections the practice of
bringing all by-pass condenser returns for each
individual stage to a single point has been fol-
lowed when possible, the cathode ground (through
the by-pass condenser, when used) being the focal
point. In some cases, where long return leads
would have been necessary, separate grounds
are used on the same stage. If desired, such
grounds can be tied together with heavy wire,
but since no instability resulted without them
they were not used in this case. In any event,

16
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it seems desirable to make the r.f. path from
cathode to chassis as short as possible, as a
fundamental requirement.

The oscillator-mixer coupling condenser, Cj is
mounted from one of its connection tabs on a
small ceramic pillar (furnished with one of the
tube sockets) between the oscillator and mixer
tube sockets. The antenna series condenser,

Oct 1938 QST - Copyright © 2014 American Radio Relay League, Inc. - All Rights Reserved

The b.o. coupling condenser, Cig, is not an
actual condenser unit but is simply the capacity
existing between the grid prong on the 6C5 socket
and the adjacent prong on the side away from
the plate. This prong, ordinarily unused, is con-
nected to the b.o. as shown; more conveniently,
it may be connected directly to the grid of the

C4, also visible in the bottom view, is L T 1 L N 1
mounted between one terminal on the an- Gl ] N Y S
tenna strip and one of the mixer coil-socket E ————
prongs. These condensers do not require e —— §
readjustment in normal operation, hence T —— 3.
are screw-driver adjusted from the bottom. L s N ) e

The if. plate by-pass condenser, Cu, antorR Fome—ed P === |~ GND,
actually consists of two 0.1-ufd. units in GND.\_% j:
parallel. A minimum of 0.2 ufd. was found R DUV G e
necessary to prevent if. instability, but Ls
any convenient larger value can be used, |
or g single unit of the proper capacity may UHJ lU U UU UUU
be substituted.

In doing the actual wiring, it will be MIXER OSCILLATOR

found convenient to start with the filaments
and follow with all the by-passes and re-
sistors, leaving the rJf. until last. This
method makes it possible to find room for
the larger parts first and thus avoids any re-
wiring if things don’t fit right toward the end
of the job. It also keeps the condensers close to the
chagsis and leaves the r.f. wiring out in the open.

The grid and plate leads from T, are covered
with shield braid to help prevent coupling back
to T'1. This precaution probably is not necessary,
but may mean avoiding unwanted i.f. oscillation.

FI1G.

All

COIL DATA
Band Yot WireSize Turne Length Tap
175 Me....... Ly 24 7 Close-wound ~ —~
Le 24 10 s e
Ls 24 3.5 * e
s 22 42 e Top
Ls 22 3 “ -
3.5 Me....... I 22 35 “ -—
L i) 7 “ e
1243 22 2.5 o o
La 72 25 1 inch 17
Ls 22 5  Close-wound —
7 Me....... L1 18 2 Linch —
L 22 4 Close-wound -~
Ls 22 2 ot o
L 18 13 tinch [
Ls 22 3 Close-wound -—
¢ Me....... In 18 i linch -—
Iz 22 4 Close~wound -~
Ls 22 2.5 ¢ -
I 18 7 1 inch 2.4
Ly 22 2 Close-wound -
28 Me....... L 18 & linch -
Lz 22 % Close-wound -
Ls 22 2.5 “ -
L 18 3.8 1inch 1.8
Ls a2 1.4 Close-wound
All coils 134 inches in diameter, on Hammarlund SWF
forms. Spacing between coils on same form approximately
1% inch. Band-spread taps are measured from bottom
(ground) end of Ls. All coils are wound with enamelled wire.

2-~THIS DRAWING SHOWS THE METHOD OF

WINDING THE MIXER AND OSCILLATOR COILS

coils are wound in the same direction.

b.o. tube with identical results. This coupling
puts a rather strong beat voltage at the grid of
the second detector; sufficient coupling was used
so that strong signals give loud audio response.
I a weaker beat signal is wanted, the coupling
should be from the cathode of the b.o. tube.

Ry, the fixed cathode resistor in the 6L7 circuit,
is an adjustable unit furnished with Rs. It was set
to 800 ohms before installation.

COLLS

The method of winding coils is shown in Fig. 2,
and complete specifications are given in the table.
All windings are in the same direction. With con-
nections brought out as shown, reversing Lz with
respect to Ly, or Ly with respect to L4, will pre-
vent oscillation.

In Fig. 1, the ticklers, Ls and Ls, have been
shown coupled to the grid ends of L; and Ly, re-
spectively. This was done purely to make the
diagram less awkward; the actual method of
construction is given in Fig. 2, with the ticklers
coupled to the grounded ends of the grid coils.

The specifications given should be followed
rather closely in the case of Ly if complete band-
gpread is to be obtained in each band. The tickler,
L, is not so critical; use enough so that the tube
oscillates readily with fairly low plate current,
but not so much as to cause blocking, There is a
good deal of leeway in the case of I, since the
tuning condenser has sufficient range to compen-
sate for moderate changes in the inductance of
this coil. The tickler coil L3, however, is another
story, and it may be necessary to “tailor” it to
fit the antenna. It must be large enough to make
the mixer circuit oscillate readily, but yet not

October, 1938
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so large that oscillation continues over the whole
range of Ry The desirable condition is that of
having the circuit go into oscillation when the
optimum bias, approximately six volts, is applied
to the 6L7. The number of turns on Lj, or the
coupling between Lg and Ly, should be adjusted
so that the mixer goes into oscillation with Fa set
at about half scale. The antenna coupling con-
denser, (4, affords some compensation for the
antenna loading effect, and is particularly useful
on the higher frequencies where the number of
turns is amall and the adjustment therefore
more critical.

Where spaced windings are called for, the turns
may be spaced by hand or by winding small wire
or thread between them. After the windings are
finished they may be held permanently in place
by Duco cement spread salong the coil-form
ridges. After soldering the coil ends in the pins,
be sure to clean off any rosin which may have
formed a thin film over the contact surfaces.

Any convenient pin-connection arrangement
may be used. Make the connections so that the
shortest leads between coil socket and ecircuit
points result.

I.F. ALIGNMENT

The i.f. alignment procedure is an oft-told
story and probably does not need too detailed
treatment here. Undoubtedly the most difficult
feature is that of sccuring proper equipment for
the job, but a service-man friend or the local
parts store may be able to help out. A test oscil-
lator and 0~1 milliammeter make & suitable com-
bination. The i.f. should be aligned without the
regenerative connection and with the h.f. oscil-
lator coil out of its socket. A mixer coil may be
in place in order to complete the 6L7 plate con-
neetion; without the coil it is necessary to connect
2 jumper across the Lg prongs on the coil socket.
Incidentally, if no speaker is used either the
speaker terminals must be short-circuited to
prevent damage to the 6F6, or else the tube must
be out of its socket.
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Connect the test oscillator output between the
6L7 grid and chassis, with the normal grid con-
nection to (i removed. Hook the milliammeter
to a ’phone plug and insert plug in the head-
phone jack. Set the oscillator to 455 ke. and adjust
the trimmers on 7'y and T’ to give maximum me-
ter reading, with R4 set for maximum gain or
slightly below. The beat oscillator should be off.
Without signal the second detector plate current
should be between 0.1 and 0.2 ma.; adjust the
test oscillator output so that the reading with
signal is about 0.4 or 0.5 ma. As the circuits
come into line, reduce the signal input to keep
the reading about the same. Line up the circuit
as accurately as possible, since correct alignment
helps both gain and selectivity. If the if. is
unstable, the meter will not show a smooth rise
and fall through maximum as a circuit is ad-
justed but will be jumpy, probably to full scale
or more if oscillations start. There should be no
trouble on this account if adequate by-passing
and reasonable cireuit isolation are employed.

If no 0-1 milliammeter is at hand a fair align-
ment job can be done by ear. Using 2 modulated
test oscillator, peak all the trimmers for maximum
audio output, using a fairly weak input signal for
the final adjustment. With a little practice an
equally good result can be obtained even without
modulation on the oscillator, careful attention
being paid to the change in character of the hiss
as the circuit is tuned through resonance.

If no regular test oscillator is available, the
beat oscillator can be used as a substitute, pref-
erably set up temporarily in a separate unit. The
output can be taken, in many cases, without
formal coupling, the oscillator simply being on the
same table as the receiver. A resistor of several
thousand ohms should be connected between the
6L7 grid and ground to complete the d.c. grid
circuit and give some impedance for the i.f. The
hext oscillator can be set to the correct frequency
by coupling it to a broadcast receiver and ad-
justing the tuning so that its 2nd and 3rd har-

(Coniinued on page 80)

Next Month—National Convention Story

LICK-CLACKING train wheels punctuate the echo of tootled ¢.w. from “2-lung-power”
whistles as we head homeward from the Chicago National A.R.R.L. Convention—the great-

est amateur convention ever held, bar none. We had hoped to bat out a hurried story of the
convention activities that would “make” this issue of QST, despite the stern fact that final press
date was but two days after the convention ended. But now we know that can’t be done—the
affair was too big, too spectacular to be jammed into any hurriedly-written piece. The wealth of
color and incident that characterized this convention is only hinted when we repeat that it was
half again as large as any held heretofore—and set a faster pace, with more going on, than any-
thing we have known. So pardon our enthusiasm until next month, when we will hope to weave
all the threads into a detailed account worthy of amateur radio’s greatest gathering of all time,
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- 842~

* The Name Tells the Story . .."
The NEW Series 842-L

PRECISIO

A.C.~-D.C.—VOLT—OHM~DECIBEL
MILLIAMMETER —~ AMMETER
with 2500 Volt A.C~D.C. RANGE

and 1000 M.A. and 10 AMP. RANGES

CC)MPLETE facilities for obtaining all measurement
requirements for Service, Amateur, Laboratory,
Industrial use. Master Rotary Switch permits speedy
selection of all ranges. Large PRECISION 484 inch
sguare type meter with easy reading scales and large
numerals. Shunts and multipliers are individually cali-
brated ‘against laboratory standards to an accuracy
within 19,. The base sensitivity of the meter move-
ment, 400 microamperes, permits overlapping resist-
ance ranges up to and including 10 megohms, and
AC-DC. voltage ranges at a sensitivity of 1000 ohms
per volt.

Sized?’/; x 8% ]}1: 4, Housed}in (vls;alnut finished
wood case with carrying handle.
Less Batteries and Test Leads. Net....... $21 .95

849-P Same specifications as 842-L but housed in
walnut finished wood portable case with re-

movable cover. Size 9 x 10 x 6. Less Bat-
teries and Test Leads. Net....., TSI 523-95
Ask for the new PRECISION catalog incorporating
complete data on this popular unit, as well as all the
other PRECISION ENGINEERED test instruments.

AVAILABLE AT LEADING DISTRIBUTORS
Following is a partial list

All branches ., ............ WHOLESALE RADIO SERVICE CO.
Raltimore, Md...". /[T RADIO ELECTRIC SERVICE €O,
Boston, Mass. THE RADIO SHACK

Columbia, 5.
Dallas, Texas.....
Des Moines, Jowa.,
Pletroit, Mich,
Hazleton, Pa.
Houston, Tex:
Loz Angeles, Cal,
New York, N. Y..
Norfolk, Va. ..
Pottsville, Pa
Reading, Pa .
Rochester,

Seattle, Wash, . . .. NORTHERN RADIO CO.

2z

Tacoma, Wash,. ..., /[0 A. T. STEWART €O,
Texarkana Ark. . ..ooievineeeennnnennnas MIMS RADIO CO.

PRECISI ON
APPARATUS CORPORATION

821 EAST NEW YORK AVE., BROOKLYN, N. Y.
EXPORT DIVISION~ 458 BROADWAY, NEW YORK
Cable Address: “‘Morhanex’’

30

The “safety’ story is worth telling too and we
hope that you will use any one, or all the measures
in your own shacks, to improve on some of the
situations we have scen. We have personally
added an inexpensive electrie warning sign to our
own ‘“heap.” “Familiarity breeds coutempt.”
We find it advisable, then, to keep the idea of
safety constantly before us.

The safety features of WI1IAW, in brief: (1)
Interlock switches, In series with 110-220 volt
power, “kill” the transmitters instantly, if a dust
cover door is opened in the rear of any unit. (2)
The lattice—prevents “burning curiosity” from
burning fingers. (3) Grounding antennas, accom-
plished by plug jacks, protects from lightning—
fire hazard—and grounding metal frames of the
sets—putting meters in B minus (no metal cased
meters) completes the job. (4) The danger sign,
within e¢ch unit automatically warns the operator
to be ever watchful—as well as showing if fuses
have heen removed on cither side of the power
circuit, These signs are turned on by an interloek
ut the same time the power is turned off.

A Low-Cost Single-Signal Receiver
(Continued from page 18)

monics fall on broadeast carriers of the proper
frequency, i.e., 910 and 1360 ke., in round num-
bers, The i.f. does not have to be exact; anything
beween 450 and 460 will be satisfactory. With
the beat oscillator serving as a test oscillator, the
alignment procedure will be the same as before,
but adjustment of signal level will not be so
convenient.

ADJUBTING R.F. CIRCUITS

After the i.f. is aligned, the next siep is to get
the r.f. end working. No special equipment is
needed for this purpose. Plug in a set of coils for
some band on which there is & good deal of ac-
tivity—7 Me. in the evening, for instance. Set
the oscillator padding condenser, (s, at approxi-
mately the right capacity; with the coil specifica~
tions given, the proportion of total Cy capacity
on each band will be about as follows: 1.75 Me.,
80 per cent; 3.5 Me., 75 per cent; 7 Me., 95
per cent; 14 Me., 90 per cent; 28 Me., 45 per cent.
Now set the mixer regeneration control, Rs, for
minimum regeneration—all the resistance in
circuit. Connect an antenna and set (4 at maxi-
mum capacity. Switch the beat oscillator on by
turning C'sp out of the maximum position, und
adjust the screw on T3 until the characteristic
beat-oscillator hiss ig heard.

Now tune Cy slowly over its scale, starting from
maximum capacity. Using the 7-Me. coils as an
example, when € is at about half scale there
should be a definite increase in noise, and in the
strength of the signals which no doubt by this
time have already been heard. Continue on past
this point until & second peak is reached on (y;
at this peak the input circuit is tuned to the fre-
quency which represents an image in normal re-
ception. The oscillator in the receiver is designed
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OHMITE
WW%;WM

DUMMY
ANTENNA

Patents Pending

MODEL D-100
100 WATTS

OU’VE always
wanted a dummy
) antenna resistor that
would be practically
non-ind uctive, suitable
for use over a wide
range of radio frequen-
c1es, and have nearly constant resistance at
various loads. Now you have it in the new
Ohmite Model D-100 “Vacuum-Type”
Dummy Antenna Resistor.

1. Built like a vacuum-tube. Power easily determined
Jrom R.F. ammeter reading.

2, Moznts in standard tube .m‘ket

3. 73 ohm value — to sii 7
pair lines,

4. 100 watt rating. Easily combined in series, parallel and
serées-parallel groups jor increased power capacity or
other required resistances,

You need an efficient, dependable Dummy
Antenna to check your power and insure
peak efficiency from your rig — to avoid
interference when tuning and relieve ham
band congestion. The new Ohmite Model
D-100 listS ateseverecavsorrsnsncas $5.50

ic and twisted

Ask Your Jobber or Write for D-100 Dummy Antenna Data

OHMITE MANUFACTURING CO.
4831 Waest Flournoy Street

OHMITE

Chicago, Hlinois, U, S. A.

RHEOSTATS RESISTORS TAP SWITCHES

to work on the high-frequency side of the incom-
ing signal, so that C; always should be tuned to
the peak which occurs with most capacity. On
the higher-frequency bands the two peaks will
be closer together on €1 because of the greater
tuning range; the reverse is true on the lower
frequencies, and on 160 meters the two peaks
will be found at opposite ends of the tuning
range.

After the signal peak on (' has been identi-
fied, tune C3 over its whole range, following with
C to keep the mixer circuit in tune, to see how
the band fits the dial. With C. properly set, the
band edges should fall the same number of main
dial divisions from 0 and 100; if the band runs
off the low-frequency edge, less capacity is
needed at 2, while the converse is true if the
band runs off the high edge. Once the band is
properly centered on the dial, the panel may be
marked at the appropriate point so that Ca may
be reset readily when changing bands. Inciden-
tally, if the type of knob shown in the photograph
is used it will be helpful to scratch & thin line
on the edge of the knob opposite the pointer
arrow so that the scratch may be lined up with
the mark on the panel. The scratch may be filled
in with white ink or paint for easy visibility.

MIXER REGENERATION

At this point it is time to become familiar with
the operation of the mixer when regeneration is
introduced. Tune in a signal and adjust C, for
maximum response. Advance Kz slowly, simul-
taneously swinging C; back and forth through
resonance. As regeneration is increased signals
and noise both will become louder and C) will
tune more sharply, until finally the mixer circuit
will bresk into oscillation when, with C: right
at resonance, a loud carrier will be heard, since
the oscillations generated will go through the re~
ceiver in exactly the same way as a signal, Always
work the mixer somewhat below the critical
regeneration point and never permit it to oscillate
in practical operation.

The procedure described above should be fol-
lowed through for all coil sets. Barring mistakes in -
wiring or changes in circuit constants, particularly
coil dimensions and tuning capacities, the only
feature likely to give trouble is the regeneration.
If the antenna happens to be nearly resonant in
the band, it may not be possible to make the
mixer oscillate; on the other hand if the antenna
loading is negligible the circuit may oscillate
continuously regardless of the setting of the
regeneration control. The former condition can
be cured by reducing the capacity of C4 or by
increasing the number of turng on Lg. If the mixer
oscillates continuously, the opposite remedies
are required. The latter condition easily can be
recognized by a series of beats and chirps as €y
is tuned over its range. Normally, only signals
tuned in by the oscillator circuit will be heard,
with (1 having no effect except to control vol-
ume. Since the antenna loading changes with
frequency, there may be cases where the mixer
will go into oscillation at frequencies somewhat
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NEW

NATURAL VOICE
DYNAMIC MICROPHONE

=

DESK-HAND MODEL 2660-W
WITH 8 FT. CABLE
® RANGE
® SENSITIVITY

©® SEPARATE TRANSFORMER TO MATCH
GRID INCLUDED

® NO CRYSTAL TO BREAK

® NOT AFFECTED BY HEAT

® NO CARBON TO PACK

@ FITS IN PALM OF HAND (or sits on desk)
® RUGGED CONSTRUCTION

List Price $10.00

Subject to regular discounts
Manufactured by

CONNECTICUT 5" CORP.
MERIDEN, CONN., U. S. A.

For over forty years originators and makers of
fine communicating equipment

Ask your dealer to stock this

INTRODUCTORY ORDER BLANK i
Mail with remittance to |
Connecticut Tel. & Elec. Corp., i
Meriden, Conn., U.S. A. I
Enclosed find money orderfor $........ |
for which send me........Dynamic Mi- |
crophone with Transformer ot $6.00.
prepaid for each combination. I
|
!
|
|

removed from the actual signal frequency, but
operate normally at the latter. In general, it is
not necessary to “push” the regeneration for the
sake of signal strength. It is there chiefly to
increase the signal-to-image ratio, which it does
by the process of building up the desired signal.
Peak regeneration is needed only when a desired
signal is being QRM’d by an image, which
happens a surprisingly small number of times
in practice.

It is a good plan to spend some time operating
the set without attempting to add regeneration
to the if. stage, in order to attain complete fa-
miliarity with the method of handling mixer
tuning and regeneration. As a straight super the
receiver is, of course, considerably more selective
than a t.r.f. receiver, especially to strong off-
channel signals. Learn to keep (7 always at
resonance or on the low-frequency side of reso-
nance with the incoming signal. Keeping exactly
in line naturally requires “‘two-handed” tuning,
but in practice it will he found that €y need not
be touched when tuning over the portion of the
band normally covered near the transmitter
frequency. This condenser may, in fact, be used
as a volume control, in which case it is advisable
to keep it on the high-capacity side of resonance
so that it will be as far as possible from resonance
with the image {requency. Its tuning will not
be too eritical so long as the regeneration is
kept to a moderate value; at peak regeneration,
however, the tuning is quite sharp. For operating
convenience, be sure to pick out an easy-running
condenser for (';1—there’s no band-spread on
this circuit.

The oscillator-mixer eoupling condenser, (s,
should be adjusted so that pulling of the oscillator
frequency at 14 Me. is negligible as ('y is tuned
through resonance with the incoming signal. The
setting generally will be with the plates rather far
apart. There will always be considerable pulling
if Cyis tuned to the oseéillator frequency, even on
the low-frequency bands. This, however, does not
represent an actual operating condition. On 7 Me.
and lower there should be no detectable change
in beat note as Cy goes through the signal peak.
A few hundred cyeles change is typical of 14 Me.

1.F. REGENERATION

When the operation of the receiver is com-
pletely familiar, the Lf. regeneration may be
added. The method has already been mentioned;
it remains only to describe the operation. The
amount of feed-back will be determined by the
length of wire inserted in the can containing T%.
Optimum selectivity usually will be secured when
the regenerative coupling is adjusted so that the
6K7 goes into oscillation with the gain control,
Ry, fairly well “down’—far enough so that it is
well below maximum gain and in the region where,
without regeneration, its effect on gain is not
great. There are two reasons for operation in this
way rather than with the feed-back adjusted so
that oscillation takes place when the gain is near
maximum. In the first place, the normal tube
gain is not needed—the volume will be too great
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e | with both regeneration and bigh tube gain. Sec-
ond, the selectivity will be considerably greater if
GROSS PRE SE NTS the signals are kept at a low level and built up to a
peak almost solely through the use of regenera-
THREE WINNERS tion. Aim to balance gain and regeneration so that
_ , the average signal level, at resonance with peak
CB_SS CB-1 so CB-250 regeneration, is about the same as with normal
. ] i . if. gain without regeneration. The off-resonance
Fine Radiophone transmitters selling at signals will then be rather far down, giving greater
amazingly low prices effective selectivity., With the conditions recom-
mended, the i.f. regeneration gives a voltage gain
of about 40 on a moderately strong signal; that is,
GI‘OSS CB'ISO the signal is 40 times as strong with regeneration
a5 without it at the same 1.1, gain-control setting.
input — 150 watts For single-signal ¢.w. reception, set the beat os-
. ) cillator so that when Ry is advanced to make the
Coils available for 30, | ;1 just go into oscillation the resulting tone is the
14, 7, 3.5, and | desired beat-note frequency. Then back off on Ry
1.7 me to give the desired selectivity. Maximum selec-
tivity, of course, will be secured with the i.f. just
below the oscillating point; noise and miscella~
neous clicks and impuises will make 2 “ringing”
Al the very latest sound at this point and the signal must be tuned
carefully to be set right on the peak, At the peak
the signal strength will build up to a large value
as compared with a frequency slightly off reso-
tained fro ik nance. With regeneration reduced slightly the
tained from mike | .neing will disappear and the signal peak will
{"Ck t‘f antenna tun- | ¢ he quite so marked, although the selectivity
ing unit still will be high. The “other side of zero beat’ will
° be very much weaker than the desired side. A
typical measurement, using a 1000-cycle beat
Descriptive Bulletins | note, gave a ratio of 35 db between the desired
on Request signal and the a.f. image, or 1000-cycle beat note
on the “other side.” The ratio will depend some-
what on the accuracy of if. tuning; the best
method found is to peak all if. circuits as ac-
CB-ss POWER 95 WATTS curately as possible without regeneration, then to
introduce the regeneration without further ad-
p justment of the i.i. trimmers.
CB-250 POWER 250 WATTS Since the i.f. amplifier works out of the mixer,
it is to be expected that the latter will have some
“THE STANDBY " (2 to 2000 Meters) | effect on the i.f. regeneration, and such is the case

3 TUBE A.C. AND D.C. RECEIVER if t.he regeneration is worked too near the critical
‘The Standby was desi%ned to nuggg a need for 2 receiver to pomt' For exa.mple, if Cl 8 Shghtly on t‘he IOW-

cover all the amateur broadcast commercial frequencies uen id 1 R4 i

{2 to 2000 meters). It will fill the requirements for an all freq cy side of ?esona'nc.e and R4 LS advfmced to

gotumld5 “Standby" recelver. Super regeneration is used from critical regeneration, tuning the mixer input to
0 meters and stra ion on the higher wave- . e i . .

fengths up to 2000 meters. Loud speaker reception is possible the hlgh-frequency side may cause the i.i. amph-

on most stations, fier just to go into oscillation. To overcome this,
@ Power supply incorporated. @ Individual antenna tuning for R4 may be set so that the i.f. does not oscillate at

Class B modulation

type tubes used
throughout

Completely self con-

B rerenscative detesr M TIAT Hetio o and sestifer ™™ | | any setting of Ci; this will give somewhat less
than maximum selectivity, but there is still

BULLETIN ON REQUEST plenty. Another method is to detune slightly the

Complete kit of parts less coils, tubes, cab........vvnvns $7.59 Li. eireuit in the plate of the 6L7’ WhiCh will

510 meter cofls (8et Of 3) s esveresreruesuerionrrnas gg “decouple” the circuits sufﬁciently t0 make the

938 to 15 meter coil ...\ ., . . N . N
15200 meter colls (set of 4 130 i.f. regeneration independent of the setting of Cy.
310-550 meter coil < . 38 ‘This, however, has an adverse effect on the

33051050 meter cotl, 090 1 | selectivity because of the staggered tuning.

o en Gen, 0TI 30 A regenerative i.£. stage has a quite sharp peak
‘Wired and tested in our lab., additional..........i..... 2.00 when operated ag outlined ahove. Although the

attenuation at frequencies several kilocycles from

GROSS R ADIO, INC_ resonanceé is not as good as with a crystal filter, the

overall selectivity, plus the pesak, gives a highly
51 VESEY STREET NEW YORK satisfactory single-signal effect—certainly one

Cable Address: GROSSINC decidedly worth while not only for c.w. but also
for ’phone work. On ’phone, the sidebands are
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YOUR cory

IS READY

52 PAGES
OF VITAL INFORMA.-
TION EVERY RADIO-
TELEGRAPHER HAS
BEEN WAITING FOR

IT'S FREE
GET YOURS TODAY

Whether you are trying for your license, any
grade, or just learning code, here is the answer
to all your questions. Contains new F. C, C.
rules and regulations, examination questions and
answers, valuable advice by leading authorities
on how to pass your examinations, etc. World's
fastest operators give you speed tips. It took a
lifetime to acquire the facts now available for
the first time in
this free book. To
every man inter-
ested in radio as a
career, this infor-
mation is essential.

4
adio Operators

NEW EDITION

If radio is your
hobby, by all
means take ad-
vantage of this
opportunity to add
countless hours to
your enjoyment.

CANDLER

You'll find his experiences inter-
esting reading . . . and a valuable Has Trained Over

25,000 Operators

aid to mastering code and ac-
quiring professicnal technique.
Read what McElroy, World's Code
Champion, has to say about
gaining speed.

L. R. McDonald, W8CW—
Winner Code Contest, A.RRL.
Detroit Convention, Sept. 6, 1937.
Copied 60 wpm. without error.
“Practice alone will not develop
a fast op. Code is a mental process.
Candler's Exclusive Mind Training
is essential to fast code. And
Candler knows the short cuts!”

WRITE FOR YOUR
FREE BOOK NOW!

CANDLER SYSTEM CO.

DEPT. Q-10, ASHEVILLE, NO. CAROLINA, U.S. A,

drastically cut of course, but it becomes possible
to copy signals which otherwise would be com-
pletely drowned out by near-by carriers.

The operating characteristics of the receiver
have been given detailed attention because in any
receiver involving regeneration the success of the
outfit is chiefly attributable to the skill of the
operator. It takes a little time to learn how to
get the most out of such a set, but the results are
there to be had if a little patience is expended in
finding out how to get them. Do one thing at a
time and find out all about it before going on to
the next. You’'ll be surprised at what can be done.
And incidentally, in a speaker-blasting contest,
this outfit will shout just as loudly as anything
else having a pentode cutput stage.

A Six-Band Kilowatt Transmitter
{Continued from page 31)

frequency range will be because of too-high mini-
mum capacity. Also, the condensers should have
at least the spacing indicated in Fig. 1, because
the r.f. voltage across each circuit is high,

Proper placement of by-pass condensers is of
utmost importance. Remember this transmitter
is capacitively-coupled to the final amplifier,
which makes the plate coil of each stage of the
exciter the “grid” coil of the final amplifier, so
that by-pass condensers of each stage must ter-
minate at the filament circuit of the final am-
plifier.

Experience with this transmitter and others
leads us to believe that very few push-pull ampli-
fiers are properly balanced with regard to grid
current. Few, if any, difficulties have been ex-
perienced in obtaining balance in the plate cir-
cuit, but the grid cireuit is another story. The
agsumption that the mechanical center-tap of the
grid coil or grid eircuit is the electrical center-tap
is far from the truth. A simple method of checking
the balance of a push-pull amplifier is to take one
tube out of the socket and then, with the plate
lead disconnected, check the grid current to the
remaining tube. Remove the tube from the socket
and place the same tube on the other side of the
cireuif. Again check the grid current. Adjust the
center. tap connection a quarter inch at a time
until balance is found. The same procedure
should be applied to each stage of the exciter unit.
Sometimes the filament by-pass return from the
grid circuit must be adjusted for exact electrieal
symmetry between the two tubes. The grid leads
can be made mechanically symmetrical around
the center of the coil.

The exciter is capable of supplying to the final
tubes o grid current of at least 100 ma. through
a 2000-ohm grid leak. The bias voltage and grid
current are more than adequate for plate modula-
tion of the final. If some fixed bias voltage is
desired in order to key one of the lower powered
stages, it is recommended that the smallest bias
which will give plate-current cut-off with no ex-
citation be employed. Contrary to popular be-
lief, a large amount of fixed bias is not a safety
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