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preface

6
WHAT circulT should I use for a battery-operated audio ampli-
fer?” “For a burglar alarm?” Every day year in and year out since
interest in radio began, radio editors’ baskets have been loaded with letters
from readers, asking similar answers to their radio problems. As the art
advanced and electronic equipment became more complex, the questions
kept pace.

This book is a collection of the questions most frequently asked by
readers of Rap10-CRAFT magazine, selected with an eye to general interest.

The average questioner usually has a specific problem. He wants a
circuit for a certain purpose. It must, if possible, use certain tubes he
has on hand. Many of the questions in this book are of this type. The
questions selected have specified common tube types to make the answer
of general application.

The editors have grouped the questions in different sections for the
reader’s convenience. Receivers, tuners and audio amplifiers are the most
popular, as expected. Other questions are concerned with fundamentals.
A few of these have been included.

For quick reference the book has a complete index, beginning on
page 63.



Section 1

Recervers & Tusens

? A tuned r.f. stage

I would appreciate a circuit diagram and coil specifications for an
efficient t.r.f. pre-amplifier to be connected to the antenna post of a
superheterodyne which at present has no r.f. stage ahead of the converter.
The receiver has abundant amplification, and the purpose of the added
stage is to eliminate or materially decrease image frequencies.

The preselector stage is to be used in connection with the short-
wave band only. Tuning range of single coil 5.5 to 18 mc. Filament and
plate currents supplied by the receiver. Tuning condenser capacity 365
uuf. Type of 6.3-volt tube is optional.—E. G.

A. An efficient and selective amplifier is shown in Fig. 101. It may be
considerably simplified by substituting an r.f. choke for the L2-C2 com-
bination. This will cut sensitivity somewhat, but will also cut out track-
ing troubles, as you will have only a single tuning condenser. A 6K7 or
6]7 tube may be used. For increased gain a 6SK7 or 6SJ7 can be used

T m———— = tor a 6BA6 miniature tube).
Y T To cover the required range
\ \ the coils may be wound with 9 turns
L2 - & of No. 18 wire on 114-inch forms.
S é \Jé té Windings should be spaced to cover
? = 3 ¢ 1% inches. Primary may be 4 to 6
| turns of No. 24 to 30 insulated wire
wound near the ground end of L1.

Ril - Output coupling condenser is about

> 60,000 100 ppf.

3 None other than the usual pre-
Nos Lo cautinng need to be observed in
5  construction. You should be able
to obtain excellent reception with
Fig. 101 the r.f. amplifier shown.




%9 Superheterodyne receiver

Please publish a diagram of a 4- or 5-tube superheterodyne, using
the following tubes (list given).—P.D.S.

A. The diagram printed in Fig. 102 incorporates the tubes you desire.
Any standard antenna coil may be used if your tuning condenser has a
maximum capacity up to 365 ppf or 500 ppf.

The combination of oscillator coil and oscillator padding and tuning
condenser will depend on the items you have available. The intermediate
frequency of 456 ke is in turn dependent upon the oscillator frequency,
so the oscillator components must be selected with that also in mind.
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Fig. 102
2-tube s.w. receiver
Will you please illustrate a 2-tube receiver using one INS5 and one
1Q5? A set that will bring in distant stations, with smooth control of
regeneration, is required.—A. H.
A. The modified Hartley shown in Fig. 103 will meet your require-
ments. Ordinary broadcast and short-wave plug-in coils may be used, with
the tap made from 10 percent to 25 percent of the way up from the plate

end. Experiment to obtain the best point.
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9 Two-in-one receiver
Please furnish a circuit for a radio receiver using only one tube,
which can be used with a ground connection only and no aerial. I want to

use this as a portable, and would like to have one that would work with
45 volts—H .I.

100-300,9¢ 0 ANT A.. A circuit of the type you re-
__/"/ quire can be made with the 1G6-
SRIEND GT tube shown in Fig. 104. An

ordinary 4-prong plug-in coil can
be used, or you can wind one ex-
perimentally, on a smaller form,
if you want a more compact set.
Because the set is to be used with
low voltage, a small audio choke
is used in the detector plate. If
more than 40 v is used it may be
found better to tap the detector
plate off at 45 and use the higher
voltage on the audio tube only.
Using an aerial and adding a
ground will improve the sensitivity

<

QP

.

SMALL AUDIO CHOKE

- 0:0 O --4 of your set, as will connecting
= GND(if used) CB=C the aerial post to any large metal
Fig. 104 object, such as a bedspring or

piece of metal furniture.
9 Receiver with 56°s
1 would like a diagram for a 2-tube receiver using 56’s. | have a
180-volt B-eliminator and can supply the 2V,-volt filament transformer.
1 would like to use this with plug-in coils and two condensers, a 30-upf
and a 140ppf. I have a 20,000-ohm volume control—W .A.K.

PHONES
) —{QO

\ +*
| GO

'Y
ELIMINATOR

100,000
800,000

2;VAC.
(FROM

X FILAMENT

® TRANSFORMER)

: Fig. 105

A. The circuit in Fig. 105 should work well. If your B-eliminator is
well filtered you may find it necessary to add a 10,000-ohm resistor be-
tween the 100,000-ohm unit in the detector plate circuit and the high-
voltage connection, and a large (8 to 20 uf) condenser from the junction
of the two resistors to detector cathode or ground. In a regenerative cir-
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cuit, there is often » tendency to hum, even using plate supplies that give
no trouble in nonregenerative hookups.

Type 27 tubes could be used as well as the 56's, or if a 6-v fila-
ment transformer were installed, 76’s, 6C5’s, 6J5’s, or 1-6SN7 would give

excellent results.

9 2-tube regenerator

Please print a diagram of a 2-tube regenerative receiver, using an
a.c-d.c. power supply. 1 have [a number of tubes, including 35Z5,
50L6, and 125]7). | would like to operate a small PM speaker with this

set.—E.A.D.
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Fig. 106

A. The hookup
shown in Fig. 106
will operate a
speaker on local
station, if a good
aerial is used.
Coils may be
standard broadcast
or short - wave
plug-ins. The same
circuit may be
adapted to other
types of tubes. For

example, if a 200-ohm line-cord or other filament resistor is used, the
line-up might be: 6]7, 25L6 or 43, 25Z5, or 25Z6. Other 6-volt tubes
also could be employed.

? S-tube t.r.f.

I wish to build a t.r.f. receiver, incorporating an r.f. stage, a detec-
tor, a.f., and power output. The final stage should be a 6K6 with tone con-

trol—D. H.
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A. The diagram is shown in Fig. 107. A sensitivity control in the form
of a 10,000-ohm potentiometer is used in the first stage. This set, while
sufficiently sensitive for most purposes, should give better fidelity than
the usual superheterodyne, if built with high-class components.

The two tuning condensers may be ganged for convenience. Sepa-
rate controls, however, will provide better sensitivity and selectivity.

2-tube a.c.-d.¢. set
Please print a diagram using a 6C5 and a 1247 in a circuit with one
untuned r.f. stage, detector, and audio amplifier. Plug-in coils are to

be used —P.M.
R.F.C. HERE IF NEEDED

PLUG-IN COI LS/

00023 /
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A. Fig. 108 shows the diagram. As little or no gain can be expected
from the untuned radio-frequency stage, a regenerative detector is used.
Should the circuit oscillate with the 140-uuf regeneration control con-
denser full out, insert an r.f. choke as indicated. The 10,000-ohm resistor
and 0.02-uf condenser in the output circuit are for tone contrel purposes,
and may be varied to suit circuit constants or listeners’ tastes.

If phones are used, a 1.1 ratio transformer or an output trans-
former with a 500-ohm secondary may be employed. If a speaker, an
output transformer with secondary suited to the voice coil and a primary
impedance of 10,000 to 15,000 ohms is correct. Phones may be damaged
by the heavy current if connected in the 12A7 plate circuit.

4-tube t.r.f receiver
I have a 6U7, a 6P5, a 6F5, and a 12A47. Is it possible to use
these in a t.r.f. radio receiver?—D.W.




A. The above tubes are used in the diagram shown in Fig. 109. Other
tubes may be used: for example, a 6K7 instead of the 6U7 or a 6C5
instead of the 6P5. A 6C5 may also replace the 6F5 with some loss of
gain, and by changing the line-cord resistor, a 25A7 or other rectifier-
power amplifier may be used.

If too much regeneration is experienced, a condenser from the junc-
tion of the screen-grid and plate coil of the first tube (point A) to cathode,
and an r.f. choke from A to the high-voltage source may be necessary.

Teur — ™ ep Y6 '
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Fig. 109
9 T.R.F. receiver
®*  wiu you please show a schematic of a t.r.f. receiver containing
two stages of r.f. and a.v.c—S. W.
A. The diagram (Fig. 110) has been designed to meet your needs as
specified. Any standard tuning condenser may be used. For single-dial
control all sections should be alike. Antenna and r.f. coils may be standard
or plug-in type.
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Fig. 110

9 Camera t.r.f. receiver

Please furnish a schematic of a portable receiver using from 1 to 3
miniature tubes, and small enough to put into a 4 X 6 X 2-inch box. It
should have enough pep to power a 1Vs-inch PM speaker—J.H.

10



A. The diagram (Fig. 111) shows a 3-tube t.r.f. receiver with one
stage of r.f., a detector with audio amplifier, and a power amplifier stage.

A.v.c. is applied to the first stage. Various coil and tuning condenser
combinations may be used to cover the bands you desire.

9 2.3-volt receiver
Please print a diagram of a 5-tube receiver using a 24-A, two 27’s, a

45, and an 80. If it cannot be done, please use different tubes. | wish to

cover the broadcast band.—E. J. B.

A. The diagram in Fig. 112 uses two 24’s, one 27, one 45 and an 80.
The transformer system of coupling will help to compensate for the low

gain of the 45.

Any standard
broadcast coils can
be used. The gang
condenser should
have a capacity
between 0.00035
and 0.0005 pf per
section.

9 1.5-volt tube set

Show diagram of receiver using the 1.5-volt tubes plus a 25Z5 for

1T4

Ly

250,000
15,000

2MEG

s

1100
20w

ac.-dc. supply.
Can | eliminate all

- batteries?—F .R.V.

A. Diagram and
all constants are
given in Fig. 113.
Filament supply is
bridged by a con-
denser of at least
100pf. You might
parallel several
units to obtain a
large value, the



working voltage of these condensers being 5 v. The three stages are r.f.,
detector, and a.f. A.vec. is applied to the radio-frequency stage.

2 A v.h.i. receiver

Kindly publish a diagram of a compact 11j-meter receiver, with the
smallest number of tubes possible—D. J. M.
A. The diagram in Fig. 114 calls for only one tube, and may be hook-
ed up to any amplifier you have—or to your own radio—for its audio am-
plification.

The coils for 114 meters are:
L, 2 turns of No. 18, 14 inch in
diameter, spaced to Ys-inch length.
The antenna coil may be simply a
hairpin loop in your half-wave
antenna, or you may have your
own preferred method of coupling.

V.hf. coils are preferably
wound self-supporting.

% Broadcast receiver

®  Please show a schematic diagram of a broadcast receiver using a
6D6 tuned r.f., 6C6 detector, 6D6 audio (resistance-coupled), and 12A7
output and rectifier, using a line cord resistor—M. B.

A. The schematic is shown in Fig. 115. Choke may be an ordinary
a.c.-d.c. choke or the field of a loudspeaker, if the latter is fairly low in
resistance. Check to be sure your line-cord resistor is the right size.

Ol

500,000
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9 A4-tube set

®  Please give a diagram for a very small 4-tube set, using the minia-
ture-type tubes, and working from the line. 1 have a 50,000-ohm volume
control and a 2-gang 0.00035-uf variable condenser. Would prefer to
have it work with @ loop.—J. C. G.

A. The diagram shown in Fig. 116 will work either with phones or a
small speaker. A small set of this type is hardly sensitive enough to op-
erate with a loop—better use a flexible throw-antenna of from 20 to 40
feet of insulated flexible aerial wire.

05

.'“_ S0BS
¢
§ -
S 8
838

-

Fig. 116

9 Pocket receiver
[ J .

Can you supply a diagram of a pocket portable receiver using a

IT4, 1S5 and 1542 | would like to have a loop antenna, and also would
like to have the set work on only 10 penlite cells. | want it to work with
headphones and to be as compact as possible.—C. B.
A. The receiver diagrammed in Fig. 117 will fill your requirements
It is a t.r.f. hookup. For the B-supply you may use penlite cells or a small
45-v battery. The tuning condensers may be any small type of approxi-
mately 350 ppf, to cover the broadcast band.
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9 Permeability tumer
®  Please print a dwgram for a 3-tube permeability tuner using a
12847 oscillator—]. V
+ A« A permeability tuner circuit is shown in Fig. 118. The antenna
and oscillator coils are ganged to operate with a single tuning control. The
values of the trimmer condensers will depend upon the coils and may go
as high as 300 ppf. Any standard power supply with voltage near 100
may be used.

I I2SA7  wmans.  12SK7 e raans. 12SQ7 £;*§
00001 y

gm:;t 3 %

000 | 0001 |
3Mes | 500k | 150K/ S
VWA 'vr‘ '(‘”. W ¢

A L ”"w
000 | omecS
T s-
LT "7 |8+100v.
ASSMALL ANT.PLATE; ANT.AND OSC.PERMEABILITY TUNING COILS GANGED.

Fig. 118

9 Superheterodyne tuner

I wish to have the hookup of a tuner which can be used with a
standard a. f. amplifier. Tubes on hand are 6SK7, 6K8, 6SK7, and 6SQ7,
and | would like to use them in that order as r. f., mixer, i.f., and de-
tector. | have set of superhet. coils and i.f. transformers.—E.W .B.
A. A schematic is printed in Fig. 119. The circuit should give ex-
cellent results both as to sensitivity and selectivity. If better fidelity is
required, variable selectivity i.f. transformers may be used, and the
250,000-ohm 6SQ7 plate resistor replaced by a 100,000-ohm unit.
A

250,000

AAAAA
vy

1 s
50,000 |,
W[g}?—;ll.'“
0

D e
A L]
B k3
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300001 $0.000
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Superhet tuner

Please print a diagram, with coil data, of a three-tube superhet
tuner using a 648, 6K7, and 6Q7. | would like to use plug-in coils with
four or five prongs and get full coverage from 500 kc to 25 mc. | want
to use 140-ppf tuning condensers with & small bandspread condenser
across the oscillator coil. | have a power supply giving 250 volts—C. V.

A. This diagram (Fig. 120) is designed to meet your needs. The oscil-
lator coil uses a tapped winding, so a 5-prong coil must be used in this
circuit. If you desire to use regeneration in the first detector, L3 must be
included. This will require a 6-prong form. If this feature is omitted, a
four-prong form may be used.

A complete coil table is given. Coils for the lower frequency bands
may be close-wound, others should be spaced as stated.

6K7 6Q7 .m(:l MICA 1
11600V
b3
32508
$
£ TO AUDIO
0001 AMPL.
1t +10_
60K MICA —
3l 7 SR 450v
2108 =1 600V A - T
2 Taoov L & Oeoov| 50
T 3 AT it [
A7600v  + 2we6 | (IMEGS L 10MEG
UV 000IMICA = T
1 B+250V
17600V B~
(£, 456 KC l L
Fig. 120
] L2 L3 L4 L5  Jeatap]
TURNS
RANGE WIRE WIRE WIRE WIRE WIRE | FROM
TURNS | SIZE | TURNS | SIZE | TURNS | SIZE |TURNS | SIZE |TURNS | SIZE [BOTTOM
- B | N TAP
A\ — 50001000 KC N®32 32 032 N3 N°32 | TOP
l 300~ 60OMETERS | 195 [ENAW | 40 |ENAM | 40 |ENAM | 127 [énaM | 33 |EnaM
[3 — 90010 1800KC N°28 2 32 F13 32| Top
| 160- 325METERS | 110 | ENAM | 26 2 75 16
C — 1700 10 3300KC 28 22 22 28 22 | 40
i '90-170 METERS | 60 13 s lL 56 )
D - 3T06.8uc 22 22 22 2 22
| 47-100METERS | 33 8 1 | |w 20
E—6sTRK 22 22 22 2z 22
C 26-50 METERS 18 4 8 [ 1 8 7
F — 10.T025 uc 18 22 22 T 22
1430 METERS X 4 6 8 5 3

LI IS JUMBLE WOUND TO 3/4" DIA. AND PLACED INSIDE NEAR BOTTOM OF L /.
L2 &LS ARE CLOSEWOUND AND SPACED ABOUT /8" FROM BOTTOM OF L1 & L 4.
PLUG-IN COIL FORMS (-1/4" DIA.

L/&L4SPACED TO I-1/2" ON BANOS A,8,C,0,E.

” o0 "” " Ill ON MND f"
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Section 2

Oruer R. F. Cieevrrs

9 Wireless tumer
I would like to have a diagram of a “‘wireless” push-button tuner
10 use with my broadcast receiver. | want to operate this device from an

a.c.-d.c. power supply so that it may be built as compactly as pos-
sible—E. S. C.

12SA7 I2SK7 e

RECEIVING ANT. "
00025 100uuf
= 12
i
% ] # I
Ll it W
I A o~
:P
<F26°
3
310K
<
IKSIW
AC-DC CH
20 +140
Teoov 50V Tlsov l
290 S0Y6 125K7 l?S\A_7 ‘
emm— = PO c— |
VA 10W,0R LINE CORD
@, —
W

Fig. 201
A. The diagram shown in Fig. 201 should meet your requirements. It
is equipped with six push-buttons which will allow you to tune in any one
of six pre-selected stations.
T1 and T2 are standard i.f. transformers which may be tuned to fre-
quencies between 550 and 600 ke. It may be necessary to remove several



turns of wire from each of the coils or reduce the size of the i.f. tuning
condensers to reach this range with some transformers. When using this
tuner to select stations from a remote point, the receiver should be tuned
to the same frequency as the i. f. coils.

9 Short-wave converter
Please supply a circuit for a short-wave converter to work off the
power supply of my receiver and to use ordinary plug-in short-wave
coils.—D. M.
A. This converter (See Fig. 202) uses a 6A7 or 6A8 mixer and a 6J5
st or similar tube for oscillator, The
:  140-upf condensers should be
3 mounted on independent shafts and

the smaller condensers shunted
across them, and ganged. These
may be midget types with a max-
imum capacity of 30 pupf or so.
Identical coils may be used for
the oscillator and aerial circuits,
the difference in frequency being
compensated for by the variable
condensers,

If both main and trimmer con-
densers are ganged, the coils must
be very carefully trimmed to track
properly. A little trimming of the
oscillator coil may be advisable in any case, so the two main dials may
read alike.

The output transformer is an ordinary i.f. transformer, but must be
tunable to about 600 kc. Several such are listed in the catalogs of various
coil companies. It may be connected to the aerial post of the receiver, but
if the first tube has a grid cap, a better connection is to remove the orig-
inal grid lead and connect the output transformer direct to it. Another
connection is to tune the output transformer to the i.f. of the receiver, and
connect to the grid of the first i.f. tube. The coil shown in dotted lines
may be wound with a few turns on the dowel of the transformer and used
for a connection to the doublet posts of certain receivers.

T RFC

%9 Miniature-tube short-wave converter

Supply a diagram for a short-wave converter using miniature type
tubes 1R5, 1T4, 1S5, and 35Z5. Set to have its own power pack and to
operate on a.c.-d.c.—W. D.
A. The diagram you ask for is given in Fig. 203. As your choice of
tubes is such that it is not clear whether you wish it to work as a radio-
frequency converter or to work into the audio end of a receiver, both con-
nections are shown. The switching system permits using the converter,

17



with either a high- or low-impedance antenna coil, L5 being wound with a
small number of turns to couple to low-impedance antenna inputs. Try
20 to 30 turns.

The set is shown with a 25Z5, but can be used with a 35Z5 by mak-
ing the connection shown in the dotted lines and substituting a 500-ohm
line-dropping resistor for the 270-ohm resistor shown in the figure.

=01
100
"y é‘
140 v P, = ]
mmnf. .11" 10,0000 [
LS 2525 L % [ eov.
CHASSIS 20 20
mfd :
l —|200v. |- 'zncf)‘iav 4 arfCHASSS
- 1
WV.AC-DC .01 32 270 g _J_ A —_Llooo
— n mid e
wW. 1 +T20°V + 3kv .
_ 2200n Fig. 203
CONNECT FOR 35Z5 ’

Any standard set of short-wave superheterodyne coils may be used, or
the following scale may be used.

Number of Turns Spacing

Lz L1 L; LQ L1 and L;

5 4 4 4 6 per in.

13 7 10 6 10 per in.

27 9 22 8 20 per in.
66 14 56 10 Close

All turns wound on 11%-inch coil forms, with any wire which can
be spaced as directed, or with No. 30 throughout if desired. All ticklers
close-wound. These four coils should cover the range from about 13 to
200 meters. Lf. is 465 kc.

9 V.h, f. converter
Please publish a diagram of a 5 and 10-meter converter using a
single 6K8 tube—I. H. L.

A. Fig. 204 is a converter diagram that covers your requirements. This
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Fig. 204

? Wave trap

converter was designed for opera-
tion on the 5- and 10-meter bands.
Output coil L4 is 34 turns of No.
30 enamel wire wound on an i.f.
dowel, with coil L 5, 10 turns,
wound over it. The output of the
converter is connected to the an-
tenna and ground posts of a re-
ceiver tuned to 2,500 kc, which be-
comes the i.f. Power for the con-
verter may come from receiver.

Can you give me some information on constructing a wave trap
for use with my all-wave receiver?—R. B.

A. The wave trap shown in thew7

diagram (Fig. 205) can be con-
nected in series with the antenna
lead to the receiver and tuned to
the frequency of the interfering
station. It will eliminate any sta-
tion on that frequency from the
receiver input. In order to handle

140 MMF.

L~

a wide frequency range, several A
coils will be needed. They can be RECEIVER
either of the plug-in type or built.
onto a switch. In either case, the | swvo.
coil and condenser should prefer-
ably be shielded. . Fig. 205
Band No. Turns Wire 3ize Coil Form
1,500-3,600 kc 80 No. 14 wound on 1% ” diam.
3,600-8,000 ko 35 No. .8 1%: dlam. 17 lon
7,000-15,000 ko 30 No. '3 14" diam, %" long

? Fluorescent lamp filter

! desire a diagram of a filter for a 15-w fluorescent lamp to pre-

vent static on the radio.—J.M.D.

A. Three fluorescent filters are shown., Interference from fluorescent

lamps occurs in three ways:

1. Radiation direct from the lamp bulb to the antenna system.

2. Radiation from lamp power line to the radio antenna system.

3. Feedback from the lamp unit tarough the power lines to the radio.

Direct radiation usually does not extend over 10 feet, and it can be
eliminated if the radio and the lamp are separated a sufficient distance, or
if a grounded metal screen is placed cver the lamp, or if the metal parts

~qf the lamp are properly grounded.

Power line radiation and feedback can best be eliminated by means



of filters in the power line, preferably close to the lamp. In your case
perhaps there is room for a filter in the base of your lamp.
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&4 —fwﬂ ggg Fig. 207—Directly above.
| _L_\m',_I_.E§! Fig. 208—Diagram at left.
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Occasionally, interference may be due to a defective lamp starter,
so it would be well to try a different one if you are not sure of the present
one.

Of the diagrams shown, Fig. 206 is the simplest, but will not handle
severe interference. Fig. 207 is for intermediate degrees of interference
and Fig. 208 is for severe types. The diagrams are self-explanatory, but
before installing a filter it is advisable to make certain your interference
is not due to direct radiation or starter trouble, mentioned above.

Undoubtedly, you will be able to eliminate your trouble by follow-
ing one or more of the methods outlined.

? Interference elimination

I have a t.r.f. receiver. My problem is interference. I cannot separate
many stations received on my set. I do not know how to relieve this
condition since, (a) There are no trimmers across variable condensers,
(b) There are no slotted end plates on the variable condenser, (c) All
tubes are new as well as many parts, (d) The set is completely shielded.
What can be done to reduce this interference?—B. W.
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Fig. 209 Fig. 210

A. Here are some suggestions which will improve your selectivity
and relieve the interference in your receiver.
1. Shunt your variable condensers with 30-uuf trimmers. Then



adjust at the high-frequency end of the dial scale when tuned to a weak
station in that range of the dial scale.

2. Try a wave trap which should be adjusted to absorb partly or
totally the interfering station. Circuit is shown in Fig. 209.

3. Shorten your aerial.

4. Change the direction of your aerial, with the point where lead-in
is attached to the flat top facing away from the broadcast station.

5. A line filter helps once in a while. (See Fig. 210.)

9 300-me transceiver

I would like a diagram of a portable one-meter transceiver,
using battery tubes. The range should be about three miles—J. M.
A. Radio transmission is prohibited to the general public without
a license. The possession of an amateur radio license permits transmis-
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Fig. 211
sion in certain bands, but 300 mec is not included at the present time.
The set shown will operate on the 214-meter amateur band. See Fig. 211.
In the diagram the HY114 is used both as superregenerative receiver
and transmitting oscillator. The antenna coil has one turn of No. 14
wire and the secondary has two turns, each with a diameter of 14 inch.
The spacing of the secondary must be determined by experiment, as with
Lecher wires, for example.
More than three miles can be covered from a suitably high location
with a good antenna. The latter should be about 9 inches long, using the
system shown. If a dipole is desired, each half should be 9 inches long.

‘) Wireless phono

Please print a diagram of a wireless phonograph oscillator thas
may be modulated with a high-impedance microphone or crystal pickup.
I would like to use a IRS5 oscillator and 45Z5 rectifier—W. L. M.
A. A wireless oscillator is shown in Fig. 212. A high-output phono
pickup may be connected directly to the grid circuit of the 1R5. A micro-



phone will require added amplification. A 1S5 microphone amplifier
has been added to meet these requirements. Filament voltage for the 1RS
and 1S5 is provided by dropping resistors in the positive high-voltage
lead. A 300-ohm resistor is connected across the 1S5 filament to carry
the cathode current of the oscillato..

The 1S5 may be eliminated from the circuit by connecting a
jumper across A and B and omitting the mike-phono switch.
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9 Dielectric heater

I would like to have a circuit for an electronic dielectric heater, with
about 1-kilowatt power.—L. G. M.
A. A circuit for a heater of approximately 1 kilowatt is shown in Fig.
213. For best results an electric heater must be designed for the given
job. Values specified in the circuit are therefore approximate and may be
modified to suit the job you have in hand. Power required is usually
more than 1 kilowatt, and frequencies 30 mc or higher.
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Section 3

Aunto Circuims

Battery amplifier

Will you please supply me with the diagram for a portable battery
amplifier that will operate from a radio or phonograph? 1 prefer to use
tubes like the 30, 33, and 19.—P.E.R.
A. The required diagram is given in Fig. 301. The number of tubes
can be kept down by using type 19 tubes in both the inverter and power
amplifier stages. This should give satisfactory volume with an average

phonograph pickup.
” A\
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Fig. 301
9 2-tube midget amplifier

o . . .

Will you please print a diagram of a small amplifier using a
70L7-CT and a 50L6-GT? This amplifier should use inverse feed-
back—~J.C.M.

A. The required schematic is shown in Fig. 302. The pentode
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section of the 70L7 is used as a triode in this amplifier. The combination
of high-voltage filaments makes unnecessary any filament ballast resistor.
Used with a small speaker, this is the perfect midget amplifier.

o AMBLIFIER
AR SECTION

— 3000
OHMS

WLTIGT SOLEGT Fig 302
? Low-power amplifier

Show a hookup for a small amplifier of three or four tubes.
We have on hand several 6Q7’s, a 6V6, and a 5Y3. Not too much power
is needed, but a good deal of gain and good quality is wanted.—I1.Q.R.

=
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10 10,000 ik

5000
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A. The hookup shown in Fig. 303 is the best fitted to the tubes
you have on hand. It uses two 6Q7’s as straight triodes, followed by a
6V6. Some experimenting will have to be done with the fixed tone
control in the output circuit, as it should be varied to meet your tastes
and the characteristics of: the apparatus with which it has to work.

The diode plates of the 6Q7’s can be left floating, or better, tied to
the cathodes. The variable tone control, or treble cut-off circuit, is
in the grid circuit of the 6V6, therefore using higher impedances
than similar networks in the plate circuit.

Quality will be helped by the use of a large, low-resistance choke.
The 100,000-ohm resistor in the first plate lead may also be replaced by
a small choke, with some increase in gain.

9 60C6-23A6 amplifier
Please give a diagram of a small amplifier using a 6C6 pentode,
a 6C6, triode-connected, a 25A46, and a 2525.—S.T.].
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o
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30w. — —
17V, —L U000
A.C. 2525
0.c. 25A6 l—l— l-f-
6C6 8mfd. 16mfd.
6C6 T T

Fig. 304

A. The diagram is shown in Fig. 304. A 76 can be used as the second
tube, with a slight loss of gain. A 43 will work as well as the 25A6
in the last stage.

9 Low-level pre-amplifier

Please give a diagram of a single-stage pre-amplifier that I can
use as an extra channel on my Wilcox-Gay A85-A87. I would like to use
this on all positions of the radio-record switch.—D.F.H.
A. This pre-amplifier (Fig. 305) follows the circuit of the microphone
amplifier tube already in your set. By attaching the output lead to the
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92 %~ top or hot end of the volume con-
> . . call
trol, it may be used in practically
any receiver. In many sets, it will
be sufficient to plug it into the

1w phone input.

}"-—7’— ¥ All power for the pre-amplifier
; - s9000 may be drawn from the receiver,
L and the ground may be made to

- ' the receiver chassis. Shield grid
Fig. 305  **°* leads and keep them short to min.

imize hum.

9 2-tube pre-amplifier

®  Prine diagram of a 2 or 3-tube pre-amplifier, using some of
the /ollowmg tubes [list given). This amplifier should be self-powered.
—R.RY

A. The tubes shown in the accompanying diagram (Fig. 306) will
make the most suitable pre-amplifier. Used with a low-input mike, it
will bring up signals sufficiently to feed a medium-sensitivity amplifier;

—e

SHIELOED
INPUT

500,000

Fig. 306

or used from a phonograph, it will give sufficient gain to make possible
the use of a single output stage (of a receiver for example).

9 2-input pre-amplifier

® 1 would like to have a diagram for a pre-amplifier with 2 inputs,
so that | can use 2 microphones, or phonograph and microphone, or
both together, in connection with an ordinary amplifier—T.J.R.

A. The 3-tube pre-amplifier shown in Fig. 307 should fill your
specifications. The 6F5’s will give considerable gain. It will be much
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better if the amplifier is operated with its own power supply, rather
than being hooked to that of the
larger amplifier. In the latter case
hum and feedback are likely to be
very troublesome. As in all low-
signal-input amplifiers, shielding
may be necessary to prevent hum
pickup, and the power supply
should be very carefully filtered.
If phonograph amplification
is too great, even with the volume
control at a fraction of its full
setting, distortion is likely to occur.
In such a case, the phonograph in-
put may be made right across one
of the volume controls. Fig. 307

vy
100,000

? Microphone pre-amplifier

Can you supply a schematic diagram with instructions for con-
structing @ 1 or 2-tube mike pre-amplifier which will bring the level of
the mike up to approximately that of a phonograph pickup?

I'd prefer to use a 6C6 if possible. My set is a Crosley 61.—
G.LA.

A. The circuit shown here (Fig. 308) includes a mike pre-amplifier
diagram and your set’s detector. The connections between the two are as
indicated.

The 370-ohm resistor in the filament circuit should be located in
such a position that the heat from it will not damage other parts. Lamp
bulbs (120-volt types) could be used in place of the resistor if their
total wattage is about 35 watts, but not over that.

It will be necessary to observe usual precautions in placement,
wiring, and shielding of parts to prevent oscillation.

1ut,600v
PRe-AMPLIFIER, s 1 X
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}\‘:‘.J/,!r,soo-. w__ |3 lzioj’ ¥V 30000 :.ETESMEG
J7vAC 3700 S0P 444y BE OF LINE CORD TYPE, BUT MUS] BE WELL VENTILATED

Fig. 308

Most likely the 6C6 will give you all the amplification needed,
but a 6SJ7 can be used to get slightly more gain, with no change
in _gircuit.
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%9 Guitar amplifier

® 1 would like to build an amplifier for a guitar, using a 6J5, 65]7,
39, 78, 42, or 6F6. I have most of the necessary parts for this. Any
of these tubes can be used, or others can be obtained.—W.E.P.

Sw 4
I1rx A.C. g >

A. The amplifier shown in Fig. 309 is suitable for a guitar. All parts
and values are as marked and none other than the usual precautions
should be necessary. The grid bias on the first tube is obtained by
means of contact potential, and should be ample for your application.

9 A.C. amplifier

®  Please show a diagram of a small a.c.-operated amplifier that uses
as few parts as possible yet will give adequate power for a portable
phono.—W.F.

A. The amplifier shown in Fig. 310 is designed to give you the most
power with a minimum of parts and reasonably good fidelity. The
values of all parts are given on the diagram. Choke should have about
200 ohms resistance. A phono pickup with an output of about 1 volt

a VOL.CONT.7 =~ — — — r'":j SHIELDING .002 MICA
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Sl "/ lid ":% Y
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a7 eve
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Fig. 310 {sw ON-VOI..CONT. +300v. MAX,

6-3V.,|-5A To ALL FILS. 50 MAMIN'MUM

g
E 3

should drive the amplifier to full power output. Very little shielding
should be necessary if the input leads and the 6]5 are kept away from
the power and output transformers. -

F l.'+'
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9 Magnetic pickup amplifier

® I have two old amplifiers, of which the following parts and tubes
are good [list given]. Can you show me how to use these to build a
fairly good amplifier? I want to use this with a magnetic pickup.—J.F.U.

A. The best amplifier for your apparatus probably will be along the
lines of the accompanying diagram Fig 311. With a 400-400-volt wind-
ing on your transformer secondary, you should be able to use the
1,800-ohm speaker field as choke and have plenty of voltage on the
2A5’s. For a lower transformer voltage, it would be necessary to reverse
the position of the chokes, then add a bleeder to draw sufficient current
for proper magnetization of the speaker field.

Since you have no pickup coupling transformer, use one of your

10,000

_200a [1800a
A

Lem’d‘ + r 8mfd. ™, +

-

5%2 2 600v. -"'.\«,ov,j'—

(0000000

oL

Fig. 311

-

3-to-1 audio transformers between the pickup and the first grid. A higher
ratio would be better. If pickup impedance is below 1,000 ohms, use
a matching transformer instead. Shield leads in the pickup circuit.

9 Resistance-coupled amplifier

® I havean old receiver using two 58’s, a 245, and an 80. Can I build
this into a high-quality resistance-coupled amplifier which could be used
for a record player or other purposes?—T.S.

A. An amplifier of good quality can be built with your apparatus.
Power will be limited, however, to the amount the single 2A5 can
handle without distortion (Fig. 312). A 56 would work well in place
of the 58, should one be available. Your own power and output circuit
beginning with the grid of the 2A5, can be used without change and you
will probably find it advisable to build the amplifier in the old receiver



cabinet, so these parts can be worked into the circuit without disturbing
their present wiring.
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9 Phonograph amplifier

Please show diagram of a small phono amplifier using some of the
following tubes 3545, 3523, 7A8, 7B7, 7G6.—W.T.R.

A. Three of these tubes can be made into a satisfactory phonograph
amplifier. See Fig. 313.

Ist a.f. is a 7B7, output is 35A5, and rectifier 35Z3. If a crystal
pickup without volume control is used, omit the 0.05-uf input con-
denser and replace the l-meg resistor in the 7B7 grid circuit with a
500,000-ohm potentiometer.
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9 Wire-line interphone

® Show a diagram [or an intercommunicator [to work with wire
lines]. I have a 25L6, a 6F5 and a 25Z5. Can these be used? I want
an a.c.-d.c. type.—M.E.S.
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A. A simple 3-tube intercom-
municator circuit is shown in Fig.
314. While a 25L6 tube is indi-
cated, a 43 can be used equally
well, if the output transformers
are matched to it. A 6C5 may be
substituted for the 6F5 with slight
decrease in gain. By using a dif- L B
ferent line resistor, 12-volt tubes, W\o— —
such as the 1255, 50L6, and 35Z5 H To_sexn 3

can be used. The line-cord resistor

2525 o

could then have a value of 130 g SHon
ohms. The d.p.d.t. switch is the w0 0%
send-receive switch. The s.p.d.t. il i
switch selects the remote station. '
o S— b
Fig. 314 g

? Interphone

Can you supply a circuit for a good intercom to work over short
distances? It need not be the carrier type—one that uses wire lines will

do.—S.C.T.
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Fig. 315

A. The circuit shown in Fig. 315 works well. By varying the line-cord
resistor, other types of tubes may be used, or a small power pack may
make it possible to use tubes not adapted to series-filament operation.
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%9 Noise silencer
Please print a hookup for a simple noise silencer which can be
added to a superheterodyne. The noise is caused by engine ignition.—R.S.

A. The noise silencer shown in Fig. 316 may be used on any set using
diode detection. The first tube is V1, the diode section of the detector
tube, which may be any of the detector or detector-amplifier tubes.
The second tube shown, V2, is a 6H6. The 30 volts used by the silencer

tube may be obtained by connecting a 25,000-ohm resistor from the

DIODE SECTION
OF DETECTOR

©H6  30-volt point to the screen supply,
usually about 100 volts.

In sets where there is a path
(through resistors) to ground in-
dependent of the volume control,
> the noise silencer diodes can be
connected at point A instead of to
the arm of the volume control, and
the volume control put between the
silencer and the first audio grid,
B+g 30v with an improvement in noise con-

Fig. 316 trol.

250.000w

‘.) Expander-compressor
The a.f. section of my radio uses two 6C5’s in cascade, transformer-

6SK7 6C5 oG 0r6l.7

FROM IST AUDIO 3 400
\yze00v .
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coupled to push-pull 6L6’s. Kindly show me how a simple expander-
compressor may be added to the circuit.—].B.

A. Fig. 317 is a circuit showing how the unit may be added to the
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a.f. system in your receiver. A 6SK7 control tube is inserted between
the two 6C5’s. The output of the first 6C5 is also coupled to the grid
circuit of the 65}7 expander-amplifier. This tube is coupled to a 6H6
rectifier. The output of the 6H6 appears across a 1-megohm center-
tapped potentiometer. One side of the resistor is positive with respect
to ground and the other is negative. The position of the slider deiermines
the degree of expansion or compression.

9 Volume expander

Please show a diagram of a volume expander using one 6L7 cnd
two 76 tubes. I would like to have it self-powered. | have a 25L6 tube.
Could this be used in a transformerless power supply?—].B.
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A. A diagram of a volume expander using one 5L7 and two 76 tubes
is given in Fig. 318. Either power-supply may be used, but the
transformer type may give you better results.

Connections for volume compression are also included. These may
be omitted by leaving out the d.p.d.t. switch and using a fixed resistor
at R1. The Rl tap would then be at the “Expand” end. When either
expansion or compression is not used, R1 may be used as a stage-gain
control. R controls the amount of expansion or compression.
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9 Volume expander-compressor

Please tell me whether or not my volume expander (diagram
included) can be used as a volume compressor for making records. |
would like to use it between an amplifier with resistance-coupled 6]7 tn
6K6 and a carbon mike. If my expander won’t work both ways would
you please suggest one that will operate with the amplifier? 1 would
especially like to use the 6H6, which 1 have.—K.I1.
A. It is not hard to make a volume expander act as a compressor.
It decreases the grid and suppressor potentials of the amplifier into
which it feeds. Reversing the terminals of the 6HG will cause it to
increase the voltages on the grid and suppressor as signals increase.
See Fig. 319

A double-pole double-throw switch is used to reverse the connections
so that your device will work as an expander in one position and a
compressor in the other.

6H6

K= 1,000

+] L Fig. 319

250v.

9 Reducing amplifier hum

® I have an amplifier using a 6J7, 6S]7, 6C5, and push-pull 243
tubes. The 6]7 is used for the microphone while the phonograph is
connected to the 65]7. Can you tell me how to reduce the hum which
results when the mike gain-control is turned up?—J.Q.

A. First make sure you are using shielded cable from the microphone
to the amplifier input and that the shield is properly connected to the
ground terminal on the amplifier. Second, your grid leads to the first
two tubes should be as short as possible, and if longer than 1 inch
should be shielded. Your diagram is technically correct, so these two
items should correct your difficulty. Frequently, however, a new 6J7
tube will also eliminate the hum, as many 6J7 tubes, although perfectly
satisfactory for other purposes, will prove to have too much hum
when used in a high-gain amplifier. A shield cap for the 6J7 may help.

? Push-pull amplifier with tome control
I have a 6V6 audio amplifier which 1 wish to convert to push-pull.
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The first stage at present uses a 6F5. Also, please add an effective form
of tone control of simple design (separate bass and treble).—L.D.

A. Tone control is incorporated into the first stage as shown in Fig.
320. The parallel circuit is tuned to a low frequency and as less resistance
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is used, the bass response rises. The 0.002-uf condenser passes only
treble notes when the 0.5 meg potentiometer is at maximum resistance.
Decreasing the resistance increases the low-frequency response.

9 “Kangaroo®’ inverter
I wish a diagram for resistance-coupling a single 56, 76, or 6C5
to push-pull 56’s, 76’s, or 6C5's.—H.S.B.B.
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A. Since you did not state what you intend to use this circuit for, we
can only suggest the output. See Fig. 321.

The unit itself will have little gain, This is because the inverter
stage adds nothing to the signal, due to degeneration; merely splitting it
so that the two grids of the next stage will receive impulses equal but 180
degrees out of phase. You can get more gain by adding another tube
ahead of your phase inverter.

This circuit came originally from Australia, and is known as
the Kangaroo.

') Amplifiers from old parts

I would appreciate a diagram of an amplifier using old-type
2.5-volt tubes. We have numbers of 26’s,27’s, 24’s, 56’s, 245’s, and
243s,,—A.EF.
A. The amplifier shown in Fig. 322 is for 2A3’s but may readily be
adapted to 2A5’s or 47’s by reducing the cathode resistor to about 300
ohms and adding the screen leads. Needless to say, equivalent 6-volt
tubes may be used in this circuit. The 56 may also be replaced by a 27,
with little difference in results. The center tap resistor in the 2A3 filaments
is about 30 ohms.

‘Y
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Section 4

~ PA AvpriFiERS

9 2-input amplifier

®  Please print diagram of a high-fidelity amplifier using two 6L6’s
in the output. | require 2 inputs for crystal microphones and 1 for
phonograph—GC.R.C.

A. The circuit in Fig. 401 will give excellent fidelity, if carefully buili
from high-grade parts. The 1.5-volt bias cells shown may be ordinary
flashlight cells. The large choke should be a low-resistance type with a
carrying capacity of at least 150 ma; the other one may be a small
a.c.-d.c. type as it carries little current.

Various types of tubes may be used; the GF5’s may be replaced
by 6C5’s; if the cathode resistor is changed, 6F6’s may be used in the
output instead of 6L6’s. Large power transformers (675 volts c.t.),
choke, and a high-quality output transformer (primary 5,000 ohms
plate to plate) will greatly improve the quality of reproduction.
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; Fig. 401

9 Direct-coupled amplifier

I want a diagram of a direct-coupled amplifier that would have at
least one of the following features: h.f. control, two low-gain input
stages, calibrated volume indicator, two photocell inputs if possible.
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I have two output transformers for a single 6L6 which I can use in
a push-pull output stage. Each of these has a 2, 4, 8, and 500-ohm
secondary—W .L.
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A. A circuit is shown in Fig. 402. However, single 6L6 output trans-
formers are not recommended unless you wish each direct-coupled
amplifier to function independently. The output transformer should be
for 6L6’s in push-pull, with a plate-to-plate impedance of 5,000 to
6,600 ohms. You will then be able to obtain 15 watts at low distortion.
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A single transformer for each 6L6 would give less than 5 watts each

at the equivalent harmonic distortion of a push-pull output transformer.

Values of feedback resistors and condensers may be varied to suit
the particular output transformer and speaker you use.

A volume indicator unit is also shown. The resistor values may
be used just as given with it, or you may change them to calibrate the
meter in whatever units you wish. If you obtain a meter with scales
marked in dccibels, you may wish to use resistors in line with the scales.

Small phono amplifier

Please show a circuit for a compact phonograph amplifier. This
should use 6SC7, 6V6, and 5W4, and be readily portable, but is to
work off the ordinary 115 volt electric lines—A.M.
A. The diagram in Fig. 403 uses your tubes and combines satisfactory
gain with small size. Circuit shown is for input from a crystal pickup.
If a magnetic pickup is used, the 2.meg resistor, the 0.5-uf blocking
condenser, and the 14-meg grid leak may be omitted and the secondary
of the pickup transformer connected directly from the grid to ground.
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? 100-watt hooster

Show a circuit diagram with all values marked for a 100-wait
booster amplifier to be fed with a small amplifier having 2, 4, 8,
and 500-ohm outputs, at 15 or 30 watts. | have the following tubes



available: 6]7, 6C5, 6N7, 6L6’s, and an 83. Can obtain others if necessary.
—Ww.Cl.

A. The diagram

(Fig. 404) shows

a 100-watt ampli-

fier with power
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supply, but a
good one has been
shown so that you
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? A.C.-D.C. amplifier

! would like to have . diagram of a public address amplifier
with push-pull 6L6 or 6V6 tubes with about 12 watts output. [nput
connections should be provided for crystal mike and phono pickup.
The power supply should be designed for operation from either 110-volt
a.c. line or a 6-volt storage battery, with a change-over switch.—D.B.S.
A. Fig. 405 is drawn to meet your specification. It uses a 6]7 mike
amplifier, 6SC7 phono amplifier-mixer, 6]J5 phase inverter, and push-
pull 6V6’s operated in class AB, with 14 watts output.

The power supply is designed to work with a vibrator from a storage
battery or from a 110-volt a.c. line. Separate switches are included
in the primary power leads to control the input voltage. The power
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supply should be mounted on a separate chassis that is equipped with
a bottom cover plate.

Shield all grid leads to prevent pickup of vibrator “hash” when
using a d.c. power source. The power transformer is designed for
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ON i/Z°FORM.

universal input and its high-voltage secondary should supply 350 volts
ct. at 135 ma. The condensers marked .01 (in the high-voltage
secondary) should be varied till the correct size for lowest battery drain
and minimum hash is found. Values as low as .002 may suffice.

9 12-watt amplifier

®  Please print a diagram of an amplifier that can be used as a PA
system with a microphone and phono input. I have a Hammond
universal output transformer rated at 30 watts.—L.P.

A. The diagram (Fig. 406) is designed to meet your needs, using your
transformer. All resistors, chokes, and condensers are specified. The
input to the 6J7 grid will probably need shielding. To place all parts
on a small chassis will require more care in shielding and placement.
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‘.) 10-watt amplifier

I would like a schematic of an amplifier with 10 watts or more
output using a 6N7 as a driver, two 6F6’s in push-pull, and an 80 as
rectifier—H.E.S.

A. Since an amplifier with a 6N7 and two 6F6’s does not always give
enough gain, even for phonographs, we show added to it an input
stage, which you may add if you like. With the added tube, the amplifier
may be used with microphone as well as with phonograph or radio.
(See Fig. 407).

Alternate tubes may be used as 6N7 or 6SC7 for the voltage
inverter, and 42’s in the output stage. Any good rectifier will work,
and the input tube may be a 6C5 or 6J5.

Al

SPEAKER

Fig. 407

9 A good audio amplifier

Will you please design me a good audio amplifier for phonograph
and FM or AM tuner? I have on hand three 6P5’s, two 6J5’s, and two
6ACS’s, all of the glass type—R.W.J. .

A. The schematic (Fig. 408) should give good results. The first tube may
prove unnecessary, unless you intend to use the amplifier with a low-
gain microphone.

The 6ACS is an especially interesting audio amplifier, in that the
grid is maintained at a positive potential, contrary to general practice.
The correct voltage is +13.

Any type of power supply capable of delivering 100 milliamperes
or more at 250 volts may be used with this amplifier.
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3-channel audio

1 wish to build a 3-stage amplifier utilizing three separate inputs
with mixers: phono, guitar, microphone.—M.].G.

A. Two of the inputs are connected to a 7F7 and the low level input
to a 6SQ7 (see Fig. 409). The 6A6 is a phase inverter which is required
for push-pull. The bias cells for the input stages may be Mallory cells
or small flashlight batteries. Three 50,000-ohm filter resistors are used.
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Section 5

Power SUPPLIES

9 Power converter

I need a 32-volt power pack with which to service 32-volt radios.
This power pack must operate from a 110-volt a.c. supply line, and
be able to supply from 24 to 40 volts in succeeding steps.—R.G.B.

A. Fig. 501 is a diagram of a 117-volt a.c. to 20-40-volt d.c. converter.
Values are given in the diagram. It would be possible to omit the power
transformer and apply the 110-volt a.c. directly to all four 83 plates
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in parallel, giving half-wave output. Condenser input to the filter would
then be needed, giving rise to some objections, such as more filtering
needed and exceptionally high accumulated voltage on the filter con-
densers when no load is on the inverter. If this condition were to remain,
there perhaps would be the danger of flashing tubes in the set under
test when it is plugged into the converter.

Note that choke input is used. This will give almost uniform
voltage output whether you have a light load or close to full load.
Another choke and condenser may be added if more filtering is needed.

R1 is not necessary unless fine adjustment of the output is required.
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? A.C. power supply for car radio

Please show diagram of a low-voltage power supply suitable for
operating a car radio on 110 volt, 60 cycle a.c. circuit.—H.S.

A. The power pack shown in the diagram (Fig. 502) will supply about
100 watts, more than is needed for the common car radio, which draws
only about 35 watts.

The transformer secondary
should have taps as shown in the
diagram.

The selenium disc bridge recti-
fier is an 18 v, 6-8 amp unit.

The electrolytic condensers are
3,500-uf, 25-v units. They may be
reduced in value if a choke is

PRI, SEC.
]

used, but without a choke hum will SE;FS%'U“
occur if they are smaller. By using - RECTIFIER
the high capacity the choke may nsveon

be omitted, but when using con- Fig. 502

densers of 500 pf the choke is

necessary.

A heavy-duty changeover switch may be mounted on the panel to
get the desired voltage. When heavier current is drawn, the voltage
drops, so it is necessary to move the switch to the next higher voltage
tap. A 15-v and a 15-amp meter are desirable.

The choke is about 0.002 henry at 8 amp. A pilot lamp (shown
in dotted lines) is useful across the output. It prevents voltage across
the condensers from rising to dangerous values if the supply is turned on
when there is load.

? Two power supplies

Please publish an a.c.-d.c. power supply for a set with a 25L6 or 43,
a 2526, 6D6, and 6A7. Please show the value of all parts and resistors.
Also please draw an a.c. power supply, using an 80, suitable for a
small receiver, test instruments, etc.—R.J.

Fig. 503-a Fig. 503-b
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A. The a.c.-d.c. power supply is shown in Fig. 503-a. The tube is the
25Z6 you have on hand.

The a.c. supply in Fig. 503-b may be used with an 80 or similar
rectifier. Voltage output will depend on the rating of the transformer
used. A bleeder resistor, if available, will improve this unit.

9 Portable power supply

® 1 would like a hookup for power supply for a small portable set,
using @ 11726 tube. Filaments can be connected in series.—M.D.

A. The schematic is given in Fig. 504. By using a suitable line-cord
or other resistor, it can readily be adapted to almost any type of a.c.-d.c.
rectifier tube. The radio with which it is used must be a type with all
filaments connected in series and drawing 0.05 amp per tube.
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Fig. 504

9 Simple B-eliminator

Please show diagram for a simple B-eliminator, with a tap for 6
and also 45 volts,—E.K.
A. Fig. 505 shows the diagram. Since the amount of current required
is not stated, the bleeder is supplied with sliders. A high-resistance volt-
meter is necessary for proper ad-
justment. Start with sliders at B—
end. With load connected, connect
voltmeter to 6-volt tap and move
slider up till meter indicates 6
volts. Repeat procedure with other
tap for 45 volts.

Fig. 505

9 Calculating voltage-divider resistances

I have built up a power pack for portables. This calls for a 25,000-
ohm, 50-watt voltage divider with a slider.

How may I compute the resistance for each section to such as B—,
B + 135 and 250 volts and B + 22 volts?

Or what might I use in place of the divider?>—R.T.
A. It is easy to design a voltage divider, if you know Ohm’s law, and
if you start at the negative end.
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The output voltage of your pack and the amount of current needed
at each tap must be known or closely estimated. A tube manual will
indicate how much current you may expect the tubes to draw, and recti-
fier output voltage when these currents are drawn may be taken as two-
thirds that of the no-load voltage of the pack, for a first rough
approximation.

Assuming that the detector will draw about 2.5 ma at about 5 v,
and the 2 r.f. tubes and output pentode take 30 ma at 135 v, we start
as shown in Fig. 506.

30000, First we allow a certain
e S 0o ' amount of bleeder current. If the
MO oma, 135V transformer is large, this may be

18,000 anything up to 20 ma. A common
novs 7.5 = rule is that the bleeder current
9 ,6Ma. 2% should be at least 20 percent of

—0

the total drawn. As you have dif-

+ +H 25w . 3 3 q 3
= = smg5000n ficulty in obtaining large resistors,
T T “® we will allow 5 ma. For the first
Fig. 506 bleeder section, then, we require 5

ma. at roughly 25 v. Ohm’s
law tells us that this will require a resistor of 5,000 ohms. The next
section takes us up to the 135-volt tap of the bleeder, a difference of
110 v. The current through this section will be the same 5 ma plus the
2.5 ma drawn by the detector, or a total of 7.5 ma. This calls for a
resistor of something more than 14,000 ohms. A 15,000-ohm resistor
is close to this and is easily obtainable.

The top section of the bleeder must span the distance between the
115-v tap and the 250-v supply, a drop of 115 v. The current through
it is 37.5 ma. 37.5 ma at 135 v calls roughly for a 3,000-ohm resistor,
by Ohm’s law.

Wattages for each of these resistors work out roughly to 4.5, 0.8,
and something like 0.1 watt, respectively (115 x 0.0375; 110 x Q.0075;
25 x 0.005). Practical sizes of resistors are— allowing the usual 100
percent increase—10 watts, 2 watts, and 1 watt. There is little use for
a resistor smaller than 1 watt in a bleeder.

If it were desired to put the output pentode on a 180-v tap, it could
be easily done. In this case the 135-volt tap might draw approximately
8 ma and the 180-volt tap between 20 and 30, according to the pentode
used.

A good size condenser (about 8uf) between each tap and ground
will improve the operation of your set by preventing interstage feed-
back through the bleeder.
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Section 6

Test INSTRUMENTS

9 Neon-bulb eoscillator
1 wish to make an audio oscillator using a neon bulb. A 2515 is
to be used as rectifier,—C.H.D.

A. The diagram is shown in Fig. 601. A switching arrangement
allows the use of different values of condensers for a wide range. The
variable condenser (500 uuf) al-
lows gradual change and overlap-
ping of ranges. Values of fixed
condensers are 250, 500 ppuf; and
0.001 and 0.005 uf. The 25Z5 is
shown as a half-wave rectifier, and

' provides sufficient voltage to oper-
Fig. 601 ate the neon bulb. A 300-ohm re-

sistor is used in the filament circuit.

AUDIO OSCILLATOR GIRCUIT

Lo O—d

9 Electron-coupled c¢rystal oscillator

Please show the circuit of an electron-coupled crystal oscillator
which 1 can use for signal generator calibration, etc. | have a 6.3-volt
supply and a B-source of up to 250 volts. —S.C.

A. You will have ample output from a 6F6 crystal oscillator as shown
in Fig. 602, LC is tuned to approximately the crystal frequency.

You may find that with a 6F6 100puf
tube, it is hard to get the crystal to ko
oscillate, especially if—as is usu-
ally the case— a crystal of 455 ke
or other intermediate frequency is
used. In this case, a condenser be-
tween plate and grid is useful. A 10-
upf mica condenser or just two 1
pieces of insulated wire twisted Fig. 602
together will do.

The output appears in the plate circuit and there will be almost no
reaction on the oscillator. You can experiment with the plate and screen-
grid voltage required. A lower voltage will heat the crystal less and
provide greater stability.
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‘9 Saw-tooth sweep

I wish to make a sweep circuit for use as the horizontal sweep of
an oscilloscope. Please give me a diagram using an 885 tube—B.W.].
2. This circuit is given in Fig. 603. A 1-V tube is used as rectifier to
provide the high voltage. The several values of condensers are switched
in to provide a wide range of frequencies.

607U CONTROL T
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For external sweep, connection is made at the terminals provided
and the switch is set at “off,

A 1 or 2-tube amplifier is necessary to provide a large enough linear
sweep. You can follow the diagram of a standard oscilloscope amplifier.

9 D.c. condenser tester

I would like to get a circuit for a condenser leakage tester using a
6X5 as a rectifier. The d.c. voltage | want is 50—150—200—400—500.
! would also like to to be able to check electrolytic condensers on it.—J.F.
A. A small receiver transformer may be used to supply the high voltage
required. It should be hooked up in a half-wave circuit, ignoring the
center tap. Should the output voltage be too high, it may be reduced by
using a resistor in place of the filter choke.

Extreme care should be taken in the wiring of this circuit, and
excellent insulating material used throughout. Many of these home made
leakage testers fail to work because of other leakage paths through the
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device. Using a larger neon lamp sometimes helps in cases like these,
but the only correct way is to insure that there is no leakage.
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The switch is connected to the 0.05-uf condenser to check paper
condensers, and to the shunting 30,000-ohm resistor for electrolytics. (See
Fig. 604).

9 Checker and analyzer

Will you kindly print a diagram of a condenser analyzer and
leakage checker?—].W.
A. The two drawings (Fig. 605 and 606) show an analyzer (capacity
and power factor measurer) and a leakage checker. The 12,000-ohm
resistor gives the capacity, the 20,000 the power factor. The null indica-

. ]

LEAKAGE TESTER l
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INOICATOR —

PAPER

RATED VOLTAGE =

OF CONDENSER

UNDER TEST 1 reourTics gﬁ%

‘ "‘f‘ T i Xw |NEON
L — *—
ANALYZER ' 193530

Fig. 605 Fig. 606

tor may be a vacuum-tube voltmeter or an electron-ray (6ES) tube. Cali-
brate with condensers of known capacity.

9 Volt-ohmmeter
I would like a diagram of a volt-ohmmeter using a 500-micro-
ampere meter | have. Its internal resistance is 62.5 ohms. Voltages re-
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quired are 5, 20, 100, 500, and 1,000 d.c. and 8, 32, 160, and 320 a.c.
I would like to measure from 1 ohm to 10 megohms.—R.].B.

A. A diagram is shown in Fig. 607. The resistor for the 8-volt a.c.
range will have to be determined by experiment. This is because of the
resistance of the rectifier, REC, which may be an ordinary meter rectifier.
It will form an appreciable part of the resistance in circuit on the 8-volt
scale which should total 14,400 ohms.

To measure higher resistances than can be handled with the

A.C. 1 o.c.
A.C. ' O0.C.
320 3 2 MEGOHMS
160 o 1 MEOOHM
300,000 Soov.
a2 200,000
57,500 W—@
8 40,000
(seE 7exT) 20v.
+ 10,000
O— W—O
a8 -5mA.
ouTeuT — . —O
Fig. 607

“medium ohms” scale, a 45.volt battery and a 90,000-ohm resistor in
series will multiply your “medium ohms” reading by 10.

The output meter is simply an a.c. meter with a condenser of from
0.5 to 1 uf in series to block out d.c. One of the test prods is inserted
in the jack marked “output” and the other in one of the a.c. jacks, ac-
cording to the strength of the signal. It is wise to start on a fairly high
range and to work at all times on the lower part of the scale.

Charts may be made of the readings for the various ohm scales,
as attempts to mark the scale will ruin its appearance.

51



‘) Volt-ohm milliammeter

I would like to know how to convert my milliammeter into a volt-
ohm meter. It has a 1,000-ohms-per-volt movement. | require ranges
of 5, 50, 250, and 750 volts d.c. and a.c. | have a small half-wave meter
rectifier for the a.c. My meter has an ohms scale, which reads up to
1,000 ohms.—A.K.

A. The schematic is given in Fig. 608. You will find the 5-volt a.c.
scale will not be correct, and your resistor will have to be varied from
the original value of 4,500 ohms to allow for the resistance of the rec-
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_Od—' - ‘ »-O

2,000
3,000
!
= 4 sv. |
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A.C. «,%00 5,000

sw. O—MWNV—M sv

45,000 50,000

50 O—— MWW AMAAA——() 50
225,000 250,000

250 O—— MWW t— WA ————() 250
©75,000 750,000

750 O—— v wwa—t—amwwwnwn——(O) 750

ac(y> —— f4— —— D.C.
Fig. 608

tifier. This changes with the amount of current through it, making
correctness at all points on the scale impossible. Common practice is to
adjust it for a correct reading at 2.5 volts. On the higher ranges any
error introduced by changing rectifier resistance is too slight to be
noticeable.

Although the diagram shows only two ohmmeter ranges, a still
higher range may be added by putting a 45-volt battery, a 40,000-chm
fixed, and a 10,000-ohm variable resistor in series with the high-ohms
terminal.
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Your ohms scale is for low-ohm readings. For the two higher
ranges, you will either have to mark a new scale on the meter—in the
opposite direction—or use a chart, which can be pasted to the instrument.
The medium and high scales should fall together, the one being exactly
10 times the other.

? Capacitester

Please print diagram of a capacity tester using a 1247 and a
64F6G.—T.E.L.

A. Here is the diagram you requested. (See Fig. 609). This is a 117-volt

2. ,200upuf
SU0E W, ‘7‘6 ”\ 12A7
L
019 D
T@ - ”9 ‘;
i fPA(rf } S
3 E‘ N S L=
N . Cowyeol % o
R - : 75,000

a.c.-operated unit which makes rapid measurements of capacity and insu-

lation resistance. It will measure condensers ranging in capacity from
10 ppf to 50 pf.

%9 Condenser tester
Please publish a diagram of a condenser tester—W.W.V.

A. The tester shown in Fig. 610 can be built from standard parts.
Final accuracy of the finished unit will depend on the accuracy standards
and care used in calibrating the 400-ohm potentiometer which should be
a wire-wound type. The components inside the dashed-line square should
be of the highest accuracy, those outside this area being ordinary circuit
components and requiring no more than ordinary tolerances, say 5 to
10 percent.
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Fig. 610 morin

If it is desired to check capacity only, R1, R2, R3, and R4 may be
omitted. All other parts would be unchanged.
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-\ + 9 A.C.-D.C. multitester
Please publish a diagram for
a volt-ohmmeter, a.c. and d.c. to
operate with a 0-1 milliammeter,
internal resistance 50 ohms.—J.V.

0-1MA 50
COPPER OXIDE RECTIFIER

O
x‘
VAN

600K
A. A multitester having a.c. and

SIK d.c. voltage ranges and d.c. ma
|| as well as ohm ranges is shown
in Fig. 611. Terminal 4 is com-
2.5MEG mon. For a.c. and d.c. volts, use
| terminals 3 and 4, with the switch
oA —+ set to the proper ranges. For ohms,
250K ter.';xll.inals 2 and 4 are used. The
loiK. milliammeter uses terminals 3 and
O—RN\r—- 4 with the same switch ranges as
the ohmmeter. As there is a 2,500-
ohm resistor in series with the
meter in the 1-ma position, another
lead, terminal 1, is supplied for
that range in applications where
the 2.5-v drop across the resistor
would throw out calibration.

A.c. voltage ranges are: 15,
150 and 1,500. D.c. voltage ranges
are: 10, 50, 250, 500 and 2,500.
Current ranges (d.c.) are: 1, 10,
Fig. 611 100 ma and 1 amp.

9 Conversion of army radar oscilloscope

Recently I purchased a Signal Corps BC-412-A oscilloscope. This
scope was used by the Army in radar installations. I would like a diagram
showing the changes necessary to convert it for radio servicing.—L.J.L.

A. A diagram is shown in Fig. 612 that will enable you to convert
the oscilloscope for radio servicing. The 6L6 pulse and sweep generators
and the 6SJ7 spread amplifier are discarded and an 884 gas triode
oscillator sweep circuit is added to the circuit. Two controls have been
added which permit the operator to make coarse and vernier adjustments
on the sweep frequency. Input jacks for external synchronizing voltages
and for the horizontal and vertical amplifiers are used for external
coupling to the unit.

The parallel vertical amplifier is converted to push-pull for better
performance. The vertical sensitivity is approximately 0.045 volt per
inch, and the horizontal amplifier has been altered to increase the gain to
0.3 volt per inch.
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All leads in the input circuits of the horizontal and vertical
amplifiers should be well shielded. Ground the shields of the long leads
at several points. Hum and microphonics in the vertical amplifier may
be caused by a defective GAC7.

Extremely high voltages are used in some parts of the circuit and
all precautions should be taken to avoid bodily contact with these cir-
cuits as this will result in DEATH or SERIOUS INJURY. When
working on the unit, all high-voltage condensers should be discharged
each time the power is turned off. A well insulated metal screw driver
may be used to short the terminals of each of the condensers.

=
OLand
] nevoa
4 et
on  §i g
| "ég : £
© %8 e S5 &
“ > b
g 2 I 5
. " éi < | xd 3 9&1
g8 G (¢ Q
o st A
] % m——o R
© 53 L e B 1
< R
2 i 1
5 7, =l || 2]
29 = 8 ?” «
i~ gL —- (8] 8
()] 5
© . b 8
Fi L
2B HIR
Z 3. g [w
2 - = 4@.&‘ i
- | X 152
¥|3 | |igs [
é’ 8 g =3 [:Z T
e e 3 5
q H o=, | S P 1HE—
x g B | QR sy
: T : STNNE: N
L g
& e 3T 2
"V’ 3. o
. e o83 =3 = &
3 Tk w 3
§ - - (| 3378
2 A L LIRS
k =2 1w ?L\J
S w - = =
2 3 § &5 4
Q = 3 2 =
3 sfgRs 8| gl 5
g.’ »oy zfs = ;;‘ §
BE § SaL R AEESN & 2
gf. A "E_J 4e283q85358 8 <
S - «£53085838 2 $
2 TE: Iz P — oFRBLANLLIL G
Fig. 61

53



? Simple tube tester

Please print a diagram of a simple tube tester showing the socket
wiring connections for testing all types of tubes.—L.P.
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A. Fig. 613 is a complete diagram of a tube checker showing the con-
nections for all commonly used sockets and for all switches.

To test any tube, you must refer to a tube manual to get the socket
connections. Filament voltages are selected by SW 11. Filament voltage
is applied by throwing the proper switches to connect the filament leads
to busses A and B. If there is a cathode, it is also connected to bus B.
For emission tests, all other elements are connected to bus C. In testing
full wave rectifier tubes and duo-diodes, each plate is tested in turn by
connecting it to bus C. The tube is plugged into the socket last.

The checker is calibrated by testing tubes of known quality and
recording the meter readings and setting of R2.

2 Wide-band amplifier

1 would like to have a diagram of a wide-band amplifier, for use
with an oscilloscope, to meet the following specifications:

1. 15 cycles to 2 mc or higher.

2. Sufficient gain to work with a 5-inch ’scope when a 1.5-volt r.m.s.
signal is applied to the input circuil.

3. A 9002 is to be used in the probe. Please include any special
instructions or precautions that may be necessary with this amplifier.
—M.R.

A. A wide-band amplifier circuit is shown in Fig. 614. It will give
good results up to 5 mc if care and high-quality parts are used in the

construction,
The flatness of the response curve will depend largely upon the
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distributed capacity. To keep this factor at 8 minimum, a few turns may
be added or removed from the inductors to obtain the required response.

The amplifier is designed to give full-scale deflection on a 5-inch
tube with a 1.5-volt signal applied to the grid of the probe. Sensitivity
may be increased up to 20 times by inserting another 6AG7 wide-band
amplifier stage between the first 6AG7 and 6J5.

The input lead, blocking condenser, and grid of the 9002 should be
spaced as far as possible from the probe shield to prevent excessive stray
capacity. A large feed-through insulator through the shield will help
in such stray capacity reduction.

Chokes rf.c. may be from 1 to 2.5 gh, the latter value being
desirable. The resistance of the chokes should be as low as possible to
prevent undue reduction of filament voltages. Approximate values of all
other inductors are shown. Exact values are determined by distributed
and stray capacities and may be adjusted by experiment for flat response.
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Fig. 614

The strong magnetic fields around the cores of the power trans-
former and filter choke may induce hum in the grid leads, especially of
the first stage. This possibility may be avoided by constructing the power

supply on its own separate chassis and placing it at a little distance from
the amplifier.
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Section 7

WISCELLANEOUS

9 Light-beam burglar alarm

Please show diagram of a burglar alarm that operates when a light
ray is broken. Alarm should ring a few minutes.—A.S.N.
A. The circuit shown in Fig. 701 should meet your specifications.
When the light rays to the CE 1 phototube are interrupted, the bias
is removed from the 2051, causing it to conduct current and close

e ———
-.-
+.l
1672s0v.
<
IOMEGS
BK/IW 5K
'A'A'A_A'A
]
>
TO ALARM
)
NV.AC sw 185/70W 23{' ;é%b“—‘ggow
@ VWA~ RESISTANCE
Fig. 701

relay A. This charges the condenser in the grid circuit of the 117L7,
biasing it to cut-off and allowing relay B to open, thus closing the
alarm circuit. This relay will remain open until the voltage on the con-
denser has leaked off through the 20-meg resistor. The tube will then
again draw current, and the relay will open the alarm circuit. The
length of time the alarm rings may be altered by changing the values
of the resistors and condenser in the grid of the 117L7.

%9 Intruder alarm

I have been seeking a diagram of a capacity-operated intruder
alarm. This unit is to be operated from 117-volt a.c. lines with low
current drain while in operation. It is to be used to protect two windows
in our home. Is it possible to place the wires in such manner that the
alarm will be set off when anyone approaches from outside the house
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to within a few feet of the windows, yet the windows may be approached
from the inside withcut triggering the alarm?—J.0.H.

A. A diagram of a capacity-operated relay is shown in Fig. 702. The
tgbe and relay unit should be placed in a small grounded metal box

L=

RY-1 L1+ STD 6SA7 TYPE 0SC.
COIL AS USED FOR
175KC LF,

RY-I1s 3% COIL
TO OPERATE AT SMA 0C

STD. S.R D.T. 6V AC RELAY COIL - —> <1 | AS DESIRED
>4

— | 10AS ANy
k MORE UNITS
BEClin  CIIPAPER;C2,C3+10-100uut
OTHER $IG.  NOTE "A”: GROUNDED SHIELD, ETC.,ON INSIDE OF WINDOW IN FRONT

4
6.3% RY-2¢
A 250K45W.

=35 37 OF CAPACITY WIRE TO DECREASE SENSITIVITY OF UNIT
soov.:; *—I FROM INSIDE OF RDOM.
| R
} B 10 ORRATE ALARM S1G. NOTE ‘B CAPACITY WIRE , TOWARD OUTSIDE OF WINDOW, ETC.
. |GND SIDE_OF AC-2 2 UNITS SHOWN. AS MANY AS DESIRED CAN BE ADDED.

117V, AC

Fig. 702

just inside the window's to avoid using long capacity leads which would
present a difficult shielding problem and reduce the sensitivity.

The capacitance wire or screen may be placed toward the outer
edge of the window and a grounded shield placed- about 6 inches from
the wire on the side toward the room. This will reduce the sensitivity
from this side. Each location presents its own problem and it will be
necessary to do some experimenting for the best results.

9 Capacity-operated alarm

Please print a diagram of a burglar alarm using 0A44-G gas triodes,
in a capacity-operated circuit. The capacity antennas are to be placed
at the windows and doors of my home to sound an alarm when anyone
approaches from the cutside—J.O.H.

A. Fig. 703 is a diagram of a RY-1
5] CAPACITY WIRE,

0A4-G SREENPLATE,
TC.

capacity-operated alarm drawn to w | T
your specifications, A capacity wire .__Q—-—ﬁf\

or screen is placed ir the area to Poth 3

be protected. A grounded metal "% Vigits E-;—-\,-
shield or baffle may be mounted “{550v. BAFLE
about 6 inches from one side to “—~ilaw_ ComE
reduce sensitivity from one direc- %{%—— 70 ADDITIONAL UNITS
tion. These tubes have a photo- T

electric characteristic and should be  ¢2-1w0 500t VARIABLE CONDCNSERS N PARALLEL
shielded from light. After relay LU N G5 B FUE)

Ry-1 has been tripped the alarm Fig. 703

will ring until SW2 is opened to

reset Ry-2. Ry-1 is a 5,000-ohm plate relay and Ry-2 a 6-volt d.c. relay.

59



% Darkroom timer
I would like to have a circuit showing how | may construct a visual
and audible timer for use in a darkroom. I have a small a.c. power supply
that delivers 240 volts at 40 ma. Can this be used to supply power for

the timer?—F.D.

6K6-GT A. Fig. 704 shows diagram of a
- timer that should serve your pur-
I poses. The 1-uf paper condenser
-10kar charges at at rate determined by the
JuTTRAYS setting of the 500,000-ohm timing
control. When the charge on the con-
denser equals the ignition voltage of
the neon bulb, the bulb ignites and
discharges the condenser. The charg-
cycle begins again and will continue
indefinitely. The charging and dis-
B charging surges will react on the

W, 240, 452:»[ grid circuit of the 6K6 to produce
VA g 40MA 80 * audible pulses with a tone deter-
s mined by the inductance of choke

Fig. 704 and the capacity of the shunting

condenser.

The tone choke L1 may be any high-impedance a.f. choke or one
winding of an old a.. transformer. If your power transformer does
not have a 6.3-volt winding, a small filament transformer should be used.

%9 Electronic metronome

I would like to see a diagram of an electronic metronome that
would be suitable for timing purposes and that could be varied easily
in the number of beats per second or minute—F.B.
A. A diagram shown in Fig. 705 should meet your requirements.
It is essentially a multivibrator or relaxation oscillator; the beats may

100K 100KS +‘T.R.'+
ot i’—«l s O ‘JE‘)_':T
2 84
z NN i7vacwe
2 Qe —
a
ot 2 9

3MEGP §3MEG 2526 3
Fig. 705

be made to vary from 20 per minute to above 100 kc per second, de-
pending upon the circuit constants.

It is obvious that if the beat rate is more than a few beats per
second, they will appear as one continuous tone, and then the device
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may be used as a code practice oscillator by keying the cathode circuit
of one of the tubes.

Color coding
I wish to know the color code for r.f., i.f., and power transformers.
—B.J.H.

A. While these are available in standard texts, and often in manufact-

: urers’ handbook, it will be
:ﬁai ';:gfg’ . helpful to many to reprint
’ ! RED-YeUOW tide them here. (See Figs. 706 and

P U 707).
: E'rﬁ‘z%'ﬁ"‘”' ausny There are still "old sets

}?‘mf; “r‘-#}% in use which follow other codes.
Swnrruow} ey Repl t ts for th
,Z‘?_m%};% m?; “follow the r:rigi(r)rral cod.
sare #3  ing. The serviceman is warned
Fig. 706 to be sure that the coding of a
part is standard before taking it
for granted. Green usually runs to grid and black to ground, when other
leads are non standard.
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Fig. 707

9 Diathermy machines

I have heard that there have been some changes in the regulations
regarding the design cnd frequency of operation of diathermy equipment.
W hat limitations are placed on machines operating on other than assigned
[requencies?—E.S.T.

A. Machines operating on other than the assigned bands should be
operated in a way that will not cause interference with existing radio
services.

The equipment should be provided with a rectified and well-filtered
plate supply and eficient line filters. The radiation field from the
machine shall not exceed 15 microvolts per meter at a distance greater
than 1,000 feet. To reduce sky-wave radiation, all apparatus should be
operated as near ground level as possible. Placing equipment away from
unshielded light and telephone lines is helpful in this respect.

? Slow-starting motor
I have a small G.E. record player attached to my radio. Before |
can play any records I usually have to wait from 10 to 15 minutes for



the turntable to gather sufficient speed. After the turntable comes up
to speed reproduction is perfect—T.J.H.

A. It is most likely that your motor is suffering from lack of lubrica-
tion or from stiff or heavy grease. Not having information as to the type
of oiling system of your particular changer, our advice is to clean
out all present lubricant with kerosene, then to use either vaseline or a
light grade of liquid oil, according to whether your player is intended
to be used with solid or liquid lubricant. While it is possible there may
be some other reason for the particular action of your motor, this is
the most likely one.

9 A and B bhattery tester
Please supply diagram of an A- and B-battery tester which can be
used for testing radio batteries under load.—E.S.

A. The circuit requested is shown in Fig. 708. The two switches
marked SW should be of the instantaneous type and should keep the
circuit closed, except when thrown
and held over. This will protect the
meter. The small fixed resistors in
series with the variables are for the
same purpose, though the wide
range in battery voltages makes
complete protection impossible.
(Fuses might be inserted in series
with the meters to protect them.)

An improvement could be made
in the B-circuit by using a 2,000-
ohm fixed resistor and a 3,000-ohm
variable. The only disadvantage of
this change is that the amount of
current drawn for 2214-volt bat-
teries would be limited, but this is

: not particulary important if you
iz 405 have very few 22l4-volt units to
check.

9 Electron speeds

Does electromotive force affect the speed of electrons? The speed of
electricty is a constant—namely, 186,270 miles per second— but some text-
books use voltage and velocity interchangeably when referring to both
electric and electronic actions.—V.J.F.
A. The maximum speed of electricity is in the order of 186,000 miles
per second. The electrons you have been reading about have to start
from scratch—that is, a standing position in the cathode of a tube—and
naturally do not start out at full speed, any more than a locomotive.
They speed up according to the voltage which attracts them, so you may
read as “ . . . accelerated through x volts.”
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