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preface 

HAT IS a kink? Webster defines it as "a clever method of 

doing something", which is a good definition-as far as it goes. An im- 

provised neutralizing condenser or a novel method of volume control 

repair; these certainly are "clever methods of doing something" in the 

absence of standard parts. The typical radioman is a past master at this 

sort of thing; the popularity of the "Try This One" department of RADIO - 

CRAFT attests to this. 

So many of the ideas in this department seemed worthwhile that we 

decided to publish a new edition of a pre-war best-seller, the RADIO -CRAFT 

kink book. Asa result, the best of the last four years' "Try This One's" 

have been collected here. While the basis of selection was practicality, 

the material is sufficiently diversified to be of value to every radioman. 

Although some of the ideas may not be of direct use to the reader, they 

undoubtedly will serve as a starting point for the development of new 

ideas. If they accomplish this, they will have served their purpose. 

Our thanks go to the many ingenious radio fans who made publica- 

tion possible. 

The book has been organized into several different categories for 

convenience of reference. As a further aid it has been indexed. 



Section 1 . . 

Curtain -Rod Antenna 
An ordinary curtain rod of the telescop- 

ing variety makes a neat antenna for a 

COLLAR WITH SET SCREW 
TO TIGHTEN PERMANENTLY 

ate 
/ 9 
I DRILL 2 HOLES 
TO SUPPORT ANT. 

CUT THIS 
END OFF 

Curtain -rod antenna for portable set. 

portable radio. I find that signals are con- 
siderably better with such an aerial. 

One end is cut off and two holes drilled 
to take the machine screws that hold it to 
the side of the portable. A collar with a 

set screw is slipped over the inside rod, 
so that when it is tightened the antenna 
will remain extended in spite cf any jars 
it may receive. Thus it can be used in a 

car, or even carried while the antenna is 

extended.-Louis JOLiVET. 

Portable Antenna 
Many people have asked me to install 

some form of "portable" aerial in their 
radios, as outside aerials are forbidden in 
some hotels: I obtained a sheet of copper 
mesh from a discarded screen door and 
cleaned this with a stiff wire brush. Then 

hTEHAS 
I cut it into pieces 11 x 7 inches. I then 
cut a number of plywood boards, t/8 of 
an inch thick, into pieces 12 x 8 inches, 
and mounted each section of mesh to a 

board. The jagged ends of the mesh were 

covered by strips of plywood and a short 
piece of lead-in wire was soldered to one 
corner of the mesh. This goes to the 
aerial of the set. I also provided each 
aerial with a wood screw for mounting 
on window sills, backs of radios, etc. 
Cost per aerial is almost nil, and it works 
Well.-GERALD SAMKOFSKY. 

Portabre antenna - A, copper screening. 
B, plywood strips. C, mounting screws. 

D, solder. E, lead to Ant. post. 

Aerial Tuner 
Here is an aerial tuning arrangement I 

have been using for some time and find 

is very good. 
All the coils can be wound on 1t/ -inch 

diameter forms, or the short-wave coils 
can be wound self-supporting as shown. 
Both work equally well. Be sure the link 
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coil is wound on the antenna end of the 
tuning coil. Do not ground antenna coil, 
but ground one side of the link coil as 
shown. Ilook up as per dotted lines if 
doublet antenna is used and if receiver is 
provided with doublet terminals. In this 
case the link coil should be wound in the 
center of the tuning coil. Use a 140-µµf 
tuning condenser because it gives a 
greater inductance to capacity ratio. 

A tapped coil and a four -gang switch 
could be used, but the individual coils 
give the best results. 

I am using this arrangement on an 
all -wave superhet, with fine results. I 
have heard all continents and scores of 
amateurs located throughout the world. 
The length of the antenna and the lead- 

L1 L2 

FOR 
/DOUBLET 

-- 

SEE TEXT 1 
COND. C IS 
.00014 MFD 

Tuning circuit adaptable to doublets. 

G A A 

REC. CHASSIS 

in is not critical. If the tuner should fail 
to resonate on any particular band, re- 
move a few feet of wire from the an- 
tenna.-Joni L. BOLLINGER. 

Multi -Antenna System 
As an ardent short-wave and DX fan, I 

need an elaborate antenna system for best 
results. Switching is a problem, and be- 
cause "jack" is scarce, I used a little 
"skull drudgery" to work up this inex- 
pensive "plug" system. 

Five outlets were purchased and set up 
as in the diagram. The doublet lead to 
the set was equipped with an ordinary 
electric light plug. (No worry about 
losses on the low -voltage lead-in circuit.) 

One antenna was attached to each outlet. 
All I have to do to change from one 

aerial to another is to shift the plug. 

Ant N' I 

Ant. N' 2 

An/. N' 3 

Se/ 

Anl. N'4 

ml IV' 5 

'el' ZS Se,' 

.0% i%% 

:00;0,0 k 

%/i%%/. li 
Plug-in switch for using different antennas. 

/. El Aerials 
Enter at Bali 

It is a good idea to hook up one or two 
outlets as spares. The receptacles should 
be mounted in a box, for neat appearance 
and quick and easy changing.-Bt.Acto 
TRIMnot.I. 

Loop Substitute 
When we moved into a building hav- 

ing a large quantity of steel in its con- 
struction, we found that loop reception 
on our radio was impossible. A novel 
scheme was tried to pick up signals on 
the short-wave and broadcast bands. The 
loop was disconnected and a regular an- 
tenna coil of 150 mierohenries substituted 
instead at points X -X. Ten turns of No. 
22 wire were wound at the ground end 
of the coil and connected as shown. 

ON -OFF IN.< ON /lFCE/FR 

Antenna coil instead of "loop" improves 
reception. 

The results were surprisingly good and 
in most instances, the signals received 
compared favorably with the regular loop 
formerly used.-Bos Essex. 

6 



Wave Traps and 
Cross -Talk 

In some cases when cross -talk is bad, 
grounding the a.c. line at the set will 
clear the trouble. Use a 1-µf paper con 
denser in series with the ground line, and 

r 
TRIMMER CONDENSER 
ACROSS LOOP LOOP IN SET 

Auxiliary tuned loop eliminates cross -talk. 

ground the grounded side of the line, 
as otherwise such a large condenser would 
cause complications. 

With sets using loop antennas, cross- 
talk and station riding can often be re- 

duced or completely eliminated by plac- 
ing another loop-tuned to the frequency 
of the interfering station-adjacent to 
the set's loop.-Lao G. SANDS. 

V. H. F. Antenna 
For use on 2% meters, a novel an- 

tenna constructed from two steel tape 
rules of the self-supporting type makes a 

highly efficient system and is extremely 
portable. 

V.h.f. aerial made with steel tape rules. 

The steel rules are drilled, tapped and 

bolted to a supporting strip of poly- 
styrene 4 x 1/2 x I/ inches. The polystyrene 
strip is marked "X" in the diagram. Only 
one of these need be used. The center of 
the supporting insulator is fixed to the 

supporting mast. The atrial is fed by a 

72 -ohm line with alligator clips on its 
ends. By adjusting the clips and the 
length of the tapes, the aerial may be 

loaded to suit the frequency being used. 

-W. DUGGAN, Ja. 

Lightning Arrestor 
A very simple and inexpensive light- 

ning arrestor can be made for less than 
a dollar. A one -watt neon lamp is simply 
connected between the aerial and a good 

NEON 
ANT. 

TO SET 

GND. 

FOR SINGLE 
WIRE FEED 

TO SET 

GND. 

FOR DOUBLET 
Necn lamps connected as lightning 

arrestors. 

outside ground. It is necessary that the 

ground he in moist earth, although in an 

apartment good connection to a water - 
pipe will make an acceptable substitute. 

Close observation during a storm shows 

that when a large charge accumulates on 

the antenna the excess is directed to 

ground. The bulb lights up at the same 

time. 
In the case of a doublet antenna e 

neon bulb in each leg, as shown in the 

diagram, will solve the arrestor problem. 
-BIAco J. Twueou. 
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Section 2 .. . 

POnER SUPPLIES 

Power Packs Modernized 
Most early all -electric receivers used 

separate power packs. Only a few changes 
need be made to apply them to up-to- 
date circuits using modern tubes. 

The '80 socket can be replaced with a 
five -prong socket for a type '84. As shown 

OLD STYLE POWER PACK 

REWIRED POWER PACK FOR. 
63V TUBES 

Rewiring power supply for 6.3 v tubes. 

in the rewired diagram, the five -volt recti- 
fier winding is connected in series -aid- 
ing (found by trial) with a 1.5 -volt wind- 
ing, the total being the heater supply of 
all 6.3 -volt' tubes including rectifier. (This 
Is also an economical method of convert- 

=ingsauto radios.) 
The second filter choke can be replaced 

with a speaker field. If the old set had a 
dynamic speaker obtaining excitation 
from the power pack, the speaker can still 
be used. It usually will be necessary to 
discard the output transformer-usually 
wound for triode output tubes-and use 
one matched to the output tube desired 
and the voice -coil resistance of the 
speaker. 

With low -voltage B eliminators, it is 
possible to connect a 3,000 -ohm a.c..d.c. 
type speaker field across the 90 -volt 
output. 

In converting auto sets, the voltage 
divider is left connected but its taps are 
disregarded. Thus only four connections 
between power supply and set are needed. 
By making common one side of the 
heater winding and B-, this is cut to 
three. 

An old B eliminator can be used to 
restore operation of a.c.-d.c. sets when 
rectifier tubes are not available. This is 
especially true of 25Z5 or 25Z6 tubes 
which may have good heaters but open 
cathodes. Leave the tubes in the set to 
complete the heater circuit and connect 
the cathodes to the 90 -volt tap. If the 
rectifier was used as a voltage -doubler 
use the 180 -volt tap. If the tube heater 
is open, bridge the ends with a resistor 
of proper value, or simply short them, 
disconnect the heater series resistor and 
replace with a suitable lamp bulb.-E. 
E. YOUNCKIN. 
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B Power Supply Pack 
In many cases a small power supply 

may be found useful on the service bench 
to test small receivers or adjust a 
speaker. The writer built a unit as shown 
in the diagram and found it especially 
useful for this purpose. 

This pack can also be employed to 
energize a 2500 -ohm dynamic speaker by 
omitting the choke and second capacitor. 

/10 V. 

A.C. L//VE 

-Simple power supply for test bench. 

The output of the ¡Supply is about 100 

volts with a current of between 12 to 30 
ma. 

T represents a 2.5-v transformer, V a 

'27 type tube, Cl and C2 4-µf capacitors, 
CH a 30 -henry choke.-I. W. STUBBLE - 

BINE. (From C -D Capacitor) 

Starter Rectifier 
I find that a fluorescent light (gas 

type) starter makes a good half -wave 
rectifier and works well with one and two 
tube receivers. Mine gives 95 volts at 
25 ma. 

The transformer may be of the tube - 

BUZZER STARTER 

TRANS 
i.av 

Fluore cent lamp starter used as rectifier. 

to -speaker type. I used a model plane 
induction coil. The buzzer is of the 1.5 - 

volt type.-RICIIARD F. REED. 

A Pilot -Lamp Fuse 
I put a .15 -ampere pilot lamp in series 

with the high -voltage center -tap of the 

PR/ CH. --r aó5üá4e: 
REC. TUBE C= C 

HEATERS 

Pilot lemp fuse protects power pack. 

transformer in any experimental power 
packs I use. 

With the 10 -cent lamp in place, a short 
at any point in the circuit burns out the 
bulb and saves the transformer from 
harmful overload.-WILLIAM H. PORTER. 

Novel Power Supply 
A center -tapped output transformer 

may be adapted for service as a power 
transformer by using it in the manner 
described in the circuit. 

The primary of the transformer is used 
as a center -tapped auto -transformer and 
the high -voltage Output is fed to the 
plates of an OZ4. This tube was selected 
because it does not require cathode heat- 
ing voltages. The filter section is the con - 

OUTPUT is 
TRANS 

PRI. a 
C .T. o 

4 
II7vAC 
60 

-r.. 

SEC. 

Fl LS 

OZ4 

IO H., CH. 

600 
6+220v 

16 16 
1.,350V, T 

i 1 B - 

Center -tapped output transformer for 
power supply. 

ventional "brute -force" type and with the 
values specified it is possible to get 220 
volts d.c. from the output. 

The turns ratio of some transformers 
is such that the voice coil will yield a 

usable voltage which may he applied to 
heat filaments. Using a heavy transformer 
designed to work into several output im- 
pedances, it may be possible to find some 
combination where standard filament volt- 
ages are available.-IRwIrt SrELZER. 
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Vibrator Supply 
Following is a kink that 1 have found 

very handy as well as money -saving. It 
involves the use of the 6 -volt and 5 -volt 
windings of an ordinary power trans- 
former as the primaries of a vibrator 
transformer in a 6 -volt power supply. 

OLO OOwfR TRANS. 
WITH BURHT-OCT PSI 

VIBRATOR 

40 TURNS 
NO.I4 -W HOT 

6X5 or 84 
FILTER 
CHOKE 

TO BAT. 
'B+ 

1I0v. SEC. (wet Used) 

r --.oz ,..td. I. 600v. 

Improvised vibrator power supply. 

Although some may shudder at the 
thought of using an unbalanced primary 
like this, a good hash suppression system 
such as the one in the diagram, together 
with a good filter, will iron out the hum, 
etc., introduced by the fluctuating volt- 
ages. 

As it is a simple matter to pick up an 

old, supposedly no-good vibrator, and 
make it work, it is possible, with the aid 
of this kink, to build a first rate vibrator 
supply for practically nothing. - PAUL 
GREEN. 

Efficient Line Filter 
I have used the line filter illustrated 

with excellent results. The two chokes 
Cli are 10 turns each of No. 14 enamel 

..._zorfóó000l 
CH 

CI 

TO 

RADIO PLUG 

CH 

115 V 

LINE 

Simple line filter to eliminate noise. 

wire wound on a form 1/2 inch in diam- 
eter. Cl and C2 are 0.1-µf condensers, 
600 -volt rating, of good quality. Some- 

times the ground is necessary-often re- 

sults are better without it. 
A friend complained that the static in 

his office was so terrible that he couldn't 
pick up a strong local station. I gave him 
a filter and he reports that the noise has 

all disappeared.-Louts DE BOTLAIII, JR. 

Simple flattery Charger 
By using the circuit illustrated, it is 

possible to assemble a battery charger at 

practically no cost. The rectifier may be 

a burned -out tungar-type tube which has 

been discarded. The only other apparatus 
which is necessary to purchase is a Ford 
spark coil (with vibrator). In place 
of a stepdown transformer to reduce the 
voltage of alternating current to the value 
required for charging a storage battery, 
an electric iron is connected in series with 

ELEGIR/C 
( 

IRNON .200-600 WATTS t1 
FORO SPARK 
cart_ 

SW1 

BROKEiV FILAMENT 

+ 

"A" 8A7 

Charger from ignition coil and 
Tungar tube. 

the 110 -volt circuit (irons consuming be- 

tween 200 and 600 watts). In wiring the 
charger, the primary winding of the spark 
coil is connected across the storage bat- 
tery with a small switch in series. To 
place the charger in operation connect 
the 110 -volt a.c. circuit by closing the 
switch No. 2. Next close the switch No. 1 

until the high voltage from the spark 
coil causes an arc to bridge the break in 
the filament. Now the switch No. 1 may 
be opened.-ERNEST GAUDET. 

2 -Volt Power Pack 
The transformer in this vibrator pack 

is an old 2.5 -volt filament transformer, 
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with a few turns taken off the 2.5 -volt 
winding to change the turns ratio of the 
secondary. 

e - 
At q- 

Cv. STORAGE a4T TERM 

Power pack horn vibrator and filament 
transformer. 

We use a 6 -volt synchronous vibrator 
with approximately 2/3 of the winding 
removed for operation on 2 volts. It works 
very well. 

Using the smallest parts obtainable, 
this can be made into a very compact 
Unit.-EUGENE R. GUTCII111AN. 

(The 0.1-µf condensers may have to be 
changed for other values, depending on 

the individual transformer and vibrator 
used. The correct capacity is that which 
gives least sparking at the vibrator points 
and lowest A battery current. Editor) 

Magneto Power Supply 
The following diagram is of an emer- 

gency power supply, or it can be used for 
portable work. The power supply can be 
driven by a small motor powered by the 
battery from which tube filaments are lit. 
Voltage will depend on the speed at 
which the telephone magneto is driven. 

TELEPHONE Gx5, ,z4ote4 
MOTOR MAGNETO 

FII.TO GATT. 

T0000 
s 809 ,4, 8 

SOv. I rOj 

A.C. OUT flU T 
OF MAGNETO 

Rectifier and filter for magneto 
power supply. 

The rectifier tube is a 6X5, 6Z4 or 84, 
used as a half -wave rectifier. 

Remove both large and small gears and 

obtain u pulley with a I/4 -inch hole. Put 
it on the shaft for the small gear. The 
magneto can now easily be driven by a 

belt and motor.-IlicurBu GRAHAM. 

Power Supply 
Having burned out a 5026 and having 

an OZ4 on the shelf, 1 devised this cir- 
cuit using an ordinary output transformer 
of 8 watts rating. 'Ibis put the small 
radio back in playing condition. 

The advantage of sLch a circuit is that 
it doubles the voltage and in addition has 

a tap for the pilot lamp. 

Substituting OZ4 for 50Z6 in power supply. 

Care must be taken that a resistor of 
the proper value he placed in the fila- 

ment circuit for the tube that has been 

removed. -WILBUR RATZLA FF. 

Ili -Wattage Resistor 
Needing a high -wattage bleeder for a 

C bias supply I took an ordinary 50 -watt 

.#7N3. /4 W/RE 

1kv 
19 

=II t1 minimum! IIIILIIIII'iii lI IIIDlllpll IIIIIIIIIIII Me Mr 4 
70 POWER 

PACA 

5.O.vM0005 /0.000 /5, 
ONM$0 

Lb 20.000 O OHM5 ONMS _ _ 
20 00n ONMS..Sn WATT 

Increasing wattage capacity of resistor. 

bleeder with slider taps and arranged the 
taps at 5,000, 10,000 and 15,000 ohms with 
an ohmmeter. Then I connected No. 14 

wire to the taps as shown. The original 
bleeder was 20,000 ohms. The two con- 
necting wires were then taken off as 
shown. This arrangement makes a re- 

sistance of 1,250 ohms at 200 watts. - 
EARLE C. DRAESE. 
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Section 3 .. . 

TEST E9UIVIIE\T 
Experimental Kit 

By combining on one chassis a power 
supply with a number of commonly used 
parts, a universal experimental unit re- 
sults and an unlimited number of ex- 
periments may be made. "Variable" 
points of a number of fundamental cir- 
cuits are brought out to tip jacks and 
binding posts. It also includes its own 
soldering iron and testing outfit! Since 
parts wear out more quickly from hand- 
ling than from use, this unit conserves 
them. 

The sketch shows the general idea. No 
dimensions or parts list are given since 
the experimenter will have some of his 
own ideas to add. 

LOOP CLIP TO TAP LOOP 00 0-1._ 

INSULATED OWING POSTS 

O PLIIN arND,NG POSTS orb. _OW 

side down or stood on end or side with- 

out danger of damage. 
The soldering iron is made from a tube 

base (4 prong) with leads sold:red to 

filament prongs. One l,:ad terminates in a 

clip, the other in a metal tube which 
holds a flashlight cell carbon. To use, 
merely remove the rectifier (thus cutting 
off high voltage during soldering) and 
insert above tube base into socket. 

The second filter choke can be discon- 
nected and a speaker field plugged in. 
Also the filter condensers can be taken 
out of the circuit and used with test leads 
to check another set. 

By suitable plug-in, phones or speaker 
may be used or the amplifier changed 

CANNON TIP2 

SOLDERINM UNIT 

Layout with plug connections for making various tests-even a soldering iron is provided. 

The writer prefers a chassis resembling 
an inverted table. The legs are cut long 
enough to clear everything mounted on 

top, so that the unit may be turned up - 

from resistance to transformer coupling. 
Leads from the plug-in coil socket per- 

mit hooking up a number of circuits. For 
audio, the 500,000 -ohm resistor (in the 

12 



cathode circuit of one triode) is grounded 
directly. The condenser across it is .0005 

µf. For use as a signal tracer or receiver, 
it is connected to the 2-megohm resistor. 

Among uses of this unit are: r.f. amp- 
lifier, audio amplifier, r.f. oscillator, sig- 

nal tracer and all -wave receiver.-E. E. 

YOUNCKIN. 

Balance Checker 
Although this gadget was meant only 

to compare push-pull audio stages, I find 

it useful for checking anything where a 

comparison method is desirable, includ- 

T\ 

FILTER Líj®C 1II 

INDICATOR TUSE 

2200, 
6AD6 
am" 

ó p4.Cv 8-8-8,vE 

v ,i -(CNAIiii) C°142 I N O Ur 

Compar'son tester for resistors and 
condensers. 

ing resistor or condenser measurements. 
The variable resistors must be of the 

same tapers - preferably linear - and 
mounted on a single shaft. Resistance is 

not critical - half-megohm or one-meg- 

ohm units work equally well. 

A 6AD6 electron -ray tube is used as 

the indicating device. Changes ir. the volt- 

ages applied to the control electrodes 
vary the amount of indication or balance. 
Essentially it is a balanced circuit. When 
a device is placed across one side of the 
input, the voltage to one of the control 
electrodes changes, causing a difference 
in the degree of "closing" (or shadow) 
on- the "eye." If, for example, two re- 

sistors of equal value were placed across 
the input, with the common connected to 

ground, the shadows would be equal in 

size. If one of the resistors were twice the 
value of the other, the shadow of one side 
would be proportionately greater. 

By adding an amplifier to each side 
(using a twin triode such as the 6SN7), 
its usefulness may be still further in- 

creased.-DALE COLLINS. 

Tube Tester 
This tester really does a good job. The 

transformer was built from a power trans- 

former. The four test switches were made 

from Yaxley anticapacity switches. The 

filament selector is a non -shorting 17 - 

point switch. Flexible leads and jumpers 
plug into jacks connected to the sockets. 

For the grid test, contact is made 

either to 0 or 7.5 volts, the change being 

noted on the milliammeter. Opening the 

cathode return indicates whether appreci- 
able leakage is present. For testing diodes 
I use the 30 -volt tap with 4,000 ohms in 

series, a switch contacting either one 

diode plate or the other. 
For protection I use a neon short- 

indicator.-CHARLES O. MAXIM. 

4. 
I. 

0.5 MEG 
G 

0417F17 

GRFO TEST 

0.6v 
11v 

2.v 

--0 2.5v 

--0 3.3v 

-0 5.v 

63v 

7.5v 

12.6" 

FIL A4/f'VT 
25.v SELECTOR 

Fi 
K 

CATHODE ',WAGE 

2 /.o- 

49 o 

6r \ Fi+ 
T=-`0-- 

Bq o- 
To ANALYZER TCe 

CABLE SOCKfT t . 
To TUBE 
IOCKETI 

P2 P, 

A.C. VOL TS 

7 

8 

IIZv 

000. 
o 

Handy tube tester with specie( transformer 
built from a power transformer. Tests all 

tubes. Uses neon "short" indicator. 
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A. C. Meter Adapter 
The serviceman who wishes to meas- 

ure a.c. amperes occasionally but has no 
a.c. ammeter can build the gadget shown 
to be used in connection with an a.c. 
voltmeter. This one was made to he used 

CONNECT LOAD TO BE SMALL 
C MEASURED IN BOS 

IIOX 

5 _ 
I17V AC 

AC 
J AMPS 

U ing a transformer and an a.c. voltmeter 
to measure alternating current. 

with a Triplett 400 -ohm, moving -vane 
type meter, with a 10 -volt scale. It was 

mounted in a small box with a panel 
about 4 x h inches. 

The device consists of a current trans- 
former made from an old output trans- 
former, a fairly heavy tap -switch, a con- 
venience outlet, a short cord equipped 
with phone tips, and a 3 -foot cord with 
plug. 

The voice -coil winding of an output 
transformer is removed and 15 turns of 
No. 12 wire is wound on in its place. 
This winding must he heavy enough to 
carry the maximum amperage to be. 

measured. 
I used another a.c. ammeter to cali- 

brate mine and made the first tap on the 
winding where a five ampere load gave 
full-scale reading on the voltmeter. The 
second tap was made to give full-scale 
reading at ten amperes, and the third tap 
was made to give full-scale reading at 
twenty amperes.-E. C. WARREN. 

Transformer Cheek 
Connect a 15- or 20 -watt 115 -volt lamp 

in series with test leads and the. line. If 
the transformer is good the lamp will 
light dimly on the primary and will not 
light at all on the high -voltage secon- 
daries. It will light very brightly on the 

filament windings. Also test from each of 
the windings to the laminations to see 

that none are grounded. If the trans- 
former is shorted the lamp will light up 
to full brightness on the primary.-H. C. 

QUADE. 

Volt -Ohmmeter 
I needed a small tester for measuring 

volts and ohms. 
Standard meters were unavailable at 

the moment, so aspair of small Readrite 
meters were used. 

A small power supply using a 1177.h - 
CI' half -wave rectifier was built to supply 
voltage for the ohmmeter. The power sup- 
ply filter consisted of a 5,001 -ohm, one - 
watt resistor and dual 20-1if electrolytic 
condensers. 

One of the meters was an 0-5 ma. This 
was adjusted so that it could be brought 
to a zero reading (full-scale) by means 
of a variable Bradley -ohm of about 25,000 
Mims' resistance. This was adjusted with a 

small pointer knob on top of front panel. 
The small ohmmeter will measure only 

from 2,000 ohms to 1 megohm, though it 
could lie bypassed with a shunt resistor 
for a lower ohm scale. The scale can be 
calibrated by using standard fixed re- 
sistors and then, if desired, marking with 
India ink, turning the old scale over or 
using a new one to mark on. Although 
the meter is cheap in construction, it 
worked well for this purpose. 

117z6-Gr 

u+R/IPLP 
a/QID[Ey-OMM 5000n 

0-5 
Ka. as .20 ow 

T ° /50.T 

O 
-tS0 O 

O- .5O . 
O. C. 

Volt -ohmmeter power supply, using 
I I7Z6-GT tube. 

The small voltmeter is an 0-50 d.c. 
Readrite voltmeter. A 10,000 -ohm. 1 -watt 
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resistor increased the range to 230 volts. 

-HOMER L. DAVIDSON. 

Substitution Box 
This portable substitution box is very 

useful, especially in the field nr in the 

laboratory for fast testing, or for ascer- 

taining correct resistance and Correct 

condensers. 
This instrument is very fast, capable 

and correct.-CHARLES E. LEwis. 

CONDENSERS 

GANG SWITCH 

- 

RESISTORS 

roo 

roeMSON c SMOCK GANO SWITCH 

-+- 
meow SWITCH 

Capacity -resistor substitution box. 

Voltage Detector 
A schematic for a vacuum -tube elec- 

troscope is shown. This device is exceed- 

ingly sensitive and it may be used for 

detecting static and galvanic charges. 
In determining the polarity of a static 

charge the electrified object is brought 

near the grid lead. If the charge is posi- 

tive, the argon lamp brightens; if nega- 

ARGON OR NEON 
LAMP 

CONNECTING 
KNOBS 

Sensitive detector of static charges. 

tive, it darkens. The polarity of a eel) or 

battery may thus he found by connecting 
it in series with the connecting knobs and 

noting brightness of the lamp. 
Many of the gold -leaf experiments work 

well with this device. Shielding the tube 
helps to improve its performance.-Avrs 
SAV ATCY. 

Transmit Ier Tube 
Checker 

I have used this hook-up cry success- 

fully for testing the filament emission of 

RIO's. though there is no reason it could 
not be used equally well with other types 

of transmitting tubes. 
Ry using one nr two brand new tubes 

as calibrators and setting the rheostat to 

read, say, RO milliamperes a fairly ac- 

curate test of filament emission can be 

made. 
This tester has been very valuable in 

testing to irs which have been "rejuve- 
nated" by running them at a slightly 

Filament emission fester of simple design. 

higher filament voltage and with no plate 

voltage, according to the maker's instruc- 

tions.-,. G. WILKINSON. 

Reversing Switch 
This is a sketch of a simple set-up for 

use with a standard test instrument. The 

idea is to give a quick reversing means to 

e 
e 

e 
e 

MULTIMEtER4) ) 

AGATOR 
CLIPS NEEDLE POINT 

TEST LEA05 

Quick reverser -switch for condenser tests. 

the test leads for the. purpose of testing 
condensers. It also helps in testing d.e. 

voltages and, by means of the two pairs of 
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leads connected at all times, gives a 
choice of needle -point leads or alligator 
clips.-JAMES M. MACGOWAN. 

Resistance Boards 
I use 10 -watt resistors for greater 

flexibility. Mount them on a board with 
five terminals and a jumper wire. I type 
a list of values and terminals on a 4 x 6" 

index card and mount 
it in a celluloid holder 
right on the board. 

The accompanying 
diagram is self-explan- 
atory and a complete 
table of values is given 
for one of the boards. 
This "post -office" cir- 
cuit gives numerous 
values. 

For example-if 280 
ohms are needed, con - 

to terminal 3 and the other 

/OOn 
WO tv 

200.,,. 

Useful resistance 

box. 

nect one lead 
lead to terminals 

Value 
54 ohms 
57 
61 

66 

73 

80 
. 88 
100 
114 
133 
160 
200 
214 
233 
260 
266 
273 
280 
288 
300 
366 
400 
461 
466 
488 
500 
560 

2 and 4. 

Terminals 
1 and 2345 
1 " 234 
1 " 235 
1 " 23 

1 " 245 
1 " 24 

1 " 25 
1 " 2 

1 " 345 
1 " 34 
1 " 35 
1 " 3 
2 " 345 
2 " 34 
2 " 35 
2 " 35 
3 " 245 
3 " 24 
3 " 25 

2 " 3 

2 " 45 
1 " 4 

4 " 235 
4 " 23 

4 " 25 
2 " 4 

4 " 35 

600 " 3 " 4 

800 " 1 " 5 

857 " 5 " 234 

866 " 5 " 23 

880 " 5 " 24 

900 " 2 " 5 

933 " 5 " 34 
1000 " 3 " 5 
1200 " 4 " 5 

Right column of terminals means that 
those numbered terminals must all be 
tied together to form one lead. - 
AL DRAIN. 

Phone Tips 
Headphone cords and cords on test 

equipment have a had habit of breaking 
off right at the shoulder, and usually do 
so just when you need them most. I 

solved the problem of eliminating that 
weak point simply by soldering another 
tip on the end of the existing tip. This 
removes the strain from the weak cord 
and places it on the strong phone 'tip. 
Formerly the cords on my test equipment 
broke every few months. Since using this 
double -tip idea, I have had the same cord 
set in constant use for nearly two years 
and not a break has occurred yet. - 
JOSEPH AMAROSE. 

Signal Tracer 
For servicing intermittent receivers this 

tracer is a great help. With S2 open, the 
prod touched at any r.f., i.f. or a.f. plate 
will determine conditions in that stage. 
Closing S2, the circuit becomes an a.f. 
oscillator to test audio stages. 

TEST PROD 
10 ~ 

--1,wwl--- 

NOT 
USED 

SEC 

270yyf 

IN111 

n 
CENTER - 

TAPPED AUDIO 

FLASHLIGHT 
BATT. 

TO CHASSIS OF SET BEING 
TESTED - B 

zzv,v 

Signal tracer made from odd parts. 

Since it works on batteries, it is port- 
able and safe for use with a.c.-d.c: re- 
ceivers.-R. SCOTT HERBERT. 
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Power Unit 
1, devised this power unit to supply 

22.5 volts for my combination oscillator - 

ohmmeter to replace batteries. The tester 

22.5 v power unit for oscillator -ohmmeter. 

is a model 1180 Triplett Perpetual Tester, 

but this unit may be adapted to any 

similar outfit. 
Since it is to be housed in the battery 

compartment, I made the unit very corn - 

Act. The condenser checker is an ad- 

ditional convenience taking advantage of 

the 120 volts d.c. 

Transformer T is a small output 
transformer with voice coil rewound for 
5 -volt secondary. With SW open about 
120 volts is available for testing con- 

densers by means of the two neon lamps. 
The smaller lamp tests paper, the larger 
tests electrolytic condensers. 

When SW is closed, a 1,000 -ohm bleeder 
shunts the output which drops to about 
25 volts. The high bleeder current (25 
ma) stabilizes the output, since the meter 

current (.5 ma) is a small percentage of 
that through the bleeder. Ohmmeter 
readings will therefore be correct. Other- 
wise the voltage available would vary 
with each resistance being measured. 

The d.p.s.t. line switch isolates the 
power line from the unit when it is not 

in use. This is necessary because the 

minus terminal is connected to one side 

of the line. When the combination meter 
is used as voltmeter or milliammeter, 
opening it prevents a short. - C. W. 

R ATTE S. 

Meter Box 
A very attractive and neat plastic meter 

rase ran he molded from old phonograph 
records. One must choose a large 12 -inch 
record, preferably with cutting only on 

one side. This makes a much smoother 

face finish, although a two-sided disc will 

serve nicely. 
The four sides are laid out upon the 

record with meter hole in center and 

marked with an awl or pencil. The latter 

must be held into the light while cutting 
since the pencil graphite will reflect upon 

the dark surface. 
l'lacing the record over a hot flame, as 

of gas, will make it flimsy and soft. (Try 
boiling water. Editor). The sides can 

then he cut with a straightedge and 

razor blade. 
The record will become hard and 

brittle as it cools off and must be watched 

closely while bending. A straightedge 
will help to make square, sharp edges. 

After the four sides are folded up 

tight, small pieces of record are placed 

inside the corners and heated with a hot, 

round object such as a rat-tail file to 

mold and bevel the corners. The outside 

corners may be beveled off with a fine 

BfVflfD 
INSIDE 

EDDEJ-« 

0 

iffla,/110, 

Meter box from phonograph records. 

file after joints have been made and 

cooled. 
The rase ran he finished with a glossy 

coat of varnish -11. C. 11svrnsor . 
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Decade Socket 
Here is an idea I feel is worth passing 

along. 
It is a decade box which needs no 

switches. I used two octal tube bases and 

.5 

.02 

:05 

10. 

16. 

20. 

40. 

.0001 

.0005 

.005 

.001 

- O G .--- ( JACK 

3. 

5. 

8. 

Two octal tube bases and a phone jack 
provide a handy decade box. 

a phone jack. It permits the use of the 
test cords of some of your other test 
equipment. 

The idea is explained in the drawing. 
Condensers of the values marked are, of 
course, wired between the correct socket 
prongs and the jack C (minus) ter- 
minal. As I used electrolytics for the 
bigger condensers, it is necessary to ob- 
serve polarity. 

Simply plug into the desired prong.- 
WILLIAM B. THORNE. 

Handy Tester 
This tester is made up of parts as- 

sembled on a Bakelite panel, the num- 
bered ends of each part being connected 

CRYSTAL OCT 

SPARE SPEAKER 

Tube socket and test lead, with phone tip, 
provide flexible test set. 

to the prongs of an octal socket. To snake 
external connection, a phone tip end of 

a cord is inserted into the socket. The 
other end has a test prod. 

USES 
1 and 6. Test a.f. stages. 
2 and 6. Test r.f. stages. 
4 and 6. Test resistors. 
4 and 5. Test condensers or wire con- 

nections. 
4 and 1. Test dial bulbs. 
1 and 7. Use of test speaker. 
1 and 5. Test filament wiring. First re- 

move all tubes, then contact test prods to 
filament prongs of each tube. If bulb 
lights normally, tubes may be inserted. 

I have found this instrument very use- 

ful in making quick tests. A great ad- 
vantage is that there are no expensive 
meters to damage or burn out. - 
V. EDIGER. 

Simple Test Oscillator 
An old broadcast coil and condenser, 

an ordinary high -frequency buzzer and a 

battery and switch make a very practical 
test oscillator or signal generator for 
hunting trouble in sets, and even for 
alignment. 

L___J 
BUZZER 

VAR. COND. 
l.5 -3V SW 4 -II 

OUTPUT 

-o 
H.f. buzzer, plus b.c. coil=test oscillator. 

This type of generator was called a 

wavemeter in the old days, and though 
modern servicemen may find it a trifle 
broad for alignment, it used to be con- 
sidered good enough for frequency cali- 
bration purposes. Sparking at the buzzer 
contacts produces a damped -wave signal 
which is tuned by the secondary of the 
coil and the variable condenser across it. 

The primary is used as an output coil. By 

using an i.f. transformer instead of a 

broadcast coil, intermediate frequencies 
can be produced. 

One advantage of the broad tuning of 
this circuit is that it will put a signal 
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through sets so badly misaligned that an 

ordinary signal generator cannot get 

through.-HAROLD FREEMAN. 

Neon Tester 
The indicator is a 1/4 -watt neon bulb 

connected to a potentiometer so that the 
voltage can be adjusted till the bulb just 

6 

-°11_40 

-o 150 VAC 

20.000 2 tivv~r---o 300 V 

10 V 
A.0 

5 
A.0 

-0C 
A.c. and d.c. voltage tests are quickly made 
with this neon tube and transformer set-up. 

"strikes." This striking voltage is very 

constant, though it is different on a.c. and 

d.c. and calibration curves must be run 
for each, using known voltages. The test- 

er has an a.c. range from 1 volt to 300, 

and a d.c. range from 75 to 300 volts. The 
ranges can be extended higher by the ad- 

dition of a couple of resistors if the con- 

structor so desires. 
The main feature of the set is the trans- 

former, which is an ordinary push-pull 
output type. Other parts needed are a 

10,000 -ohm wire -wound potentiometer, the 
neon bull), several resistors for multi- 
pliers, several tip jacks, a pair of test 

leads and a jumper with phone tips on 

each end, and a dial plate and knob. The 
knob should have a long arm, as several 

scales must be drawn beneath it on the 

dial plate. 
The method of using the tester is 

simple. For a.c. volts from 1 to 5, plug 
the leads in between C and 5 and jumper 
between 2 and 4. To measure to 10 volts 

300a/ 
A.0 

D. C. 

ISO V 
D. C 

and over, connect the leads between C and 

6 and leave the jumper between 2 and 4. 

With most bulbs 25 volts will strike with 
leads between C and 3 and jumper be- 

tween 4 and 2. From 100 to 150 volts 
leads are in C and 3 and jumper between 

2 and 4. From 150 to 300 volts, leads in 

C and 4 and jumper between 1 and 3. 

ll.c. voltages are measured between C 

and 1 or 2. The jumper is not used. 

The indication point is found by ad- 

justing the potentiometer till the bulb 
just begins to glow. 

In extending the lower ranges we made 

our resistors from nichrome wire. The 
higher a.c. ranges may also be obtained, 
but the multiplying resistor must be 

found by cut -and -try, as it depends on the 

characteristics of the output transformer 
used.-E. C. STOCKMAN. 

Handy Tester 
Practically every experimenter has a 

power supply which he keeps in the work- 
shop for testing receiver circuits, experi- 
menting, etc. To increase the utility of 
this power supply, wire a small neon light 
in series with the 250 -volt terminal and 

arrange a pair of alligator clips in series 

with the neon lamp and the power supply. 
This makes an admirable condenser 

tester, and an equally good continuity 
tester, because it is extremely sensitive. 

Use a IA -watt neon lamp and a 60,000 - 

watt resistor (R1) fur protection against 

short circuits; R2 is the bleeder resistor 
of the power pack. 

A good condenser, when connected in 
the circuit, will cause the glow lamp to 

POWER 
SUPPLY 

ALLIGATOR Q_ 
CLIPS 

R, 
LAM P 

L 
Condenser and continuity tester of simple 
construction, using neon lamp and resistor. 

flash once. A leaky condenwer will cause 

it to flash intermittently. An open con - 
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denser will cause no flash.-MArrttew 
MASTERS. 

Condenser Tester 
Electrolytics are tested on d.c. Ip 

proper switching. By using a.c. (on other 

TEST PRODS 

Condensers, including electrolytics, may 
be tested on a.c. or d.c. with this rig. 

types) it is possible to estimate condenser 
capacitance by noting the brightness of 
the neon glow. The greater the capaci- 
tance, the greater the glow. 

Open condensers show no light. Inter- 
mittent ones give an intermittent glow. 
-E. MENZEL.. 

Electrolytic Tester 
This tester will measure the capacity of 

a condenser and at the same time 

T. O.lMi CH., CH.) 
rf (EACH) 

w. 

ItOV,AC. 

Capacity end leakage tester for condenser. 

C 

'CST 
PRODS 

ISO 
014145 

measure its leakage. To measure the ca- 

pacity we must use alternating current, 

and as we cannot use a.c. alone on an 

electrolytic condenser a rectifier is em- 

ployed (a B eliminator will do as a sub- 

stitute) as shown. The voltmeter meas- 

ures the capacity by calibrating the 

scale against known condensers and the 

leakage should not be more than 1 ma 

per µf.-E. A. REDMON. 

Sett Tester 
This diagram of a very simple set 

tester should be. of interest to every 

beginner. 
This tester in conjunction with a volt- 

meter makes servicing a very easy job. 
With the tester radio troubles can be 

found and the defective stage isolated 
within a very short time. 

As shown in the diagram it is made up 

of a fixed crystal detector, an .05-µf con- 

denser, tip jacks, test prods, and head- 

phones: all mounted on a hakelite panel 
5 by 11 inches with a voltmeter and a 

milliammeter.-EDGAR BOLES. 

.05 MMF. 

II IIF 

i. INPUT 
O J, 

CRYSTAL R.E. INPUT 
Ja 

DETECTOR -O J! 
PHONE! 

SIMPLE J+ 
TESTER 

Jr, 
SINGLE -POLE COMM ONO. 

OOUEILE-THROW SWITCH 

Flexible set tester for use with voltmeter. 

Aluld juicier Accessory 
One of our handiest gadgets is a 16-µf, 

450 -volt electrolytic condenser mounted 

in each of our multimeters, with the 

negative lead connected to the negative 

pin jack, and the positive lead to the 

positive pin jack, through a toggle switch. 
When checking voltages, a snap of the 
switch throws in a condenser which is 

known to he good, and any increase in 

voltage reading is clear indication of an 

open or partly open filter. Since the 

charge quickly leaks off through the 

meter. this eliminates the annoyance of 
accidentally coming in contact with a 

"hot- condenser.- ARTHUR S. SIMON. 
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Section 4 .. . 

Circuit Tester 
A very handy circuit tester can be con- 

structed at small cost. The tester is very 

good in tracing leads in various circuits 
and comes in handy when checking trans- 
formers, chokes and even condensers. 

Circuit tester from coil and magnetic 
compass. 

The circuit consists of a coil of wire 
wound on a cardboard tube. Approxi- 
mately 100 turns should be plenty. A 

cheap compass inside the coil will be the 
indicator. 

A test lead is connected to one end of 
the coil and two dry cells of the flash- 
light type are connected between the 
other test lead and the coil.-ERRA P. 
DAWSON. 

Condenser Shorts 
In order to save time and work un- 

soldering capacitors, a shorted capacitor 
can be easily determined by using an 
ohmmeter range that is less than the re - 

SERVICING 

sistance of the shunt. A 0.10 -ohm range 
will show infinite resistance for good ca- 
pacitors and zero resistance for shorted 
capacitors because the shunt resistors have 

a resistance of more than 10 ohms d.c. 

-R. M. HUGHES, (From C -D Capacitor) 

Dual -Speed Mono Unit 
The popular General Industries single - 

speed unit may be easily and quickly 
converted so that it will also run at 331 

r.p.m. as well as 78 r.p.m. 
First remove turntable $held by a set 

screw) and the movable drive wheel as- 

sembly. Turning on the motor, file down 
the shaft so that it is reduced to half of 
the original pulley diameter. Leave en 

TIGHTENING . SCREw 
SLEEVE 

SHAFT TURNED 
TO CORRECT 
SIZE 

9 
IDLER 

ENSION 
SPRING 

RUBBER IDLER 
PULLEY 

LEAVE SHOULDER FOR PULLEY 
HOLE TO FIT OVER 

SCREW HEAD WILL MOLD TOP 
OF PULLEY IN CENTER 

How to change speed of phono turntable. 
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I/8 -inch shoulder for the pulley to rest on 
when the 78 r.p.m. speed is desired (see 
illustration). Adjustment of the spring 
tension will probably be required. 

Change from one speed to another 
simply by removing or replacing the 
sleeve.-W. V. DRINKARD, S. O. WEISS. 

Burn -Out Locator 
Here is a simple method of locating 

burned -out filaments in an a.c.-d.c. 
receiver. 

Resistance substitution box locates open 
filaments. 

I took a 500 -ohm wire -wound volume 
control and used an ohmmeter to mark 
off resistances equal to the resistance of 
the various types of tubes. Two flexible 
leads were fitted with phone tips and 
connected to the control. 

When trying to locate a burned -out 
filament in a series circuit, a tube is re- 
moved from its socket and the tester tips 
inserted in the filament holes of the 
socket. The dial of the locator is then 
turned to the proper resistance. If the 
remaining tubes heat up, the tube that 
you have removed is the had one. - 
WRAY WYCHOFF. 

Slipping Dials 
In the majority of sets manufactured 

during the past ten years, the method of 
moving a dial pointer in step with the 
tuning condenser has invariably been by 
means of a dial cord or cable. 

Eventually the cord loosens or expands 
sufficiently so that the condenser moves 
but not the pointer. 

Here is a remedy for that condition. 
Prepare a solution of gasoline and resin. 
Brush this on the cord, revolving the dial 
as you do so. The gasoline will evaporate 
and leave the resin in the cable, which in 
average cases is sufficiently frictional to 

do the trick.-ANDY R. HARCAR, JR. 
(Transformer oil and resin has also 

been used with excellent effect. Editor) 
Buzz Cure 

After replacing a power transformer in 
a console type receiver, I noticed a buzz- 
ing sound that was audible above the 
signal when the volume was turned low. 

Wedging the coils on the transformer 
core was tried without success. I found 
that thin service cement applied to the 
edges of the windings and the core lam- 
inations produced a positive cure. - 
CI.AUDE M. PREW. 

Test Light 
Here is a test light made from an old 

fluorescent starter. 
The starters have a condenser in them 

which is connected originally as shown 
by the dotted line. Disconnect it on one 
side and wire it in series with the starter 
as shown. This prevents the starter from 
getting enough voltage to close its con- 
tacts.-HARRY KNOUT. 

(If a condenser is used, the tester will 
he useful on a.c. only-unless the con- 
denser is very leaky. A resistor in series, 
large enough to keep current down to a 

milliampere or two, will be effective on 

FLUOREICENT 
ITARTER 

4\ 
PREY/Old CONNECT/ON 

Fluorescent lamp starter as voltage tester. 

either a.c. or d.c. It will also be found 
that some starters flash at a much lower 
voltage than others. Select the most sensi- 
tive one available.-Editor) 
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Dial Cords 
Dial cords are often hard to replace on 

receivers that use a number of pulleys 

placed in almost inaccessible positions. 

The method described may be used for a 

quick and accurate replacement. 
Attach two pieces of cord to the proper 

places on the dial drum. Thread the free 

ends around the pulleys and bring them 

out to a point where they may be tied 
with a square knot. Saturate the knot 
with coil dope or f)uco cement and clip 
the ends.-OTTo WOOLLEY. 

Noise Eliminator 
A bottle of carbon tetrachloride on the 

service bench may prove uceful in locat- 
ing the source of intermittent noises in 

many radios. 1latny erratic noises are 
caused by dirty or corroded movable con- 
tacts on tone controls, band switches and 
tuning condensers. In most eases, noises 
from these sources may he eliminated by 
cleaning all switch points and movable 
contacts with a liberal application of 
"carbon tet." A pipe cleaner makes a 

k 

l' " `o 

lip _, - 

Pipe cleaner applicator for cleaning 
solution. 

ONE SI DE 
OF 110v. 
A-C.LINE 

good applicator for the cleaning solution 
as it may be bent so that it will reach 
into any narrow or crowded space. - 
H. LEEPER. 

Test For Ground 
By using one side of the a.c. line as 

one terminal and the ground clamp or 

WATER OR 
STEAM PIPE 

ANY SIZE 
LAM P 

CGROUND STRAP 
TO BE TESTED 

1/se 2Bu/bs 
rnSeries on 220v. Line 

Simple ground test, using light bulb. 

strap to be tested as the other, one can 
determine whether the ground connection 
is good or not. 

If the bulb flickers and is not steady, 
the ground connection is poor, but if it 

burns brightly, (a. it should). the ground 
connection is OK. 

If one side of the a.c. line does not 

light the lamp at all, try the other one. 

-JEROME MULRERG. 

Tube Isolation 
If you eser have occasion to "isolate" 

a tube to keep the other tubes in opera- 
tion while servicing a receiver wired in 

series, here is a real help. 
I use an old base Iron a discarded 

tube as an adapter and connect filament 
leads only to an external socket. The 
tube in question is plugged into the 
socket. 

This is far superior to using resistors 
or bulbs which do not always maintain 
the original filament current in the re- 

maining tubes.-K. BRADLEY. 
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Two 80's For One 5Z3 
I have a 6L6 amplifier with a 5Z3 

rectifier tube which burned out. I could 
not get a new 5Z3. 

SUBSTITUTING TWO BO'S 
FOR ONE 5Z3 RECTIFYING TUBE 

series or parallel arrangements to get the 

correct resistance. 
I used a 25 -watt, 115 -volt Mazda lamp 

as a temporary repair for an RCA Model 

Óó00` 

Using two 80's as a substitute for a 5Z3 rectifier. 

I find that two 80's in parallel will 
work just as well, and without heating 
the plates. 

I did not want to change the wiring of 
the amplifier, so made a small strip of 
bakelite with one tube base on the bottom 
and two sockets in parallel on the top.- 
STANLEY BOWERS. 

Line -Cord Repair 
If a line -cord resistor has a break in it 

(as at X for example) a simple tempo- 
rary repair can be effected by running a 
lead from the terminal at which "A" con- 
nects to the set, to an ordinary incan- 
descent light socket and then connecting 
the other terminal of the socket to the 
terminal at which "B" is connected. Use 
a lamp in the socket which will have the 
same resistance (approximately) that the 

A To 4 
BREAK IN CORD 

70,.9,"<-7 
C MAZDA 

Lamp 

Lamp shunt cures "open" cord trouble. 

line cord had originally. Special cases 
may require special combinations of 

25BP. This is a three-way portable and 
originally used resistance of 545 ohms for 
a voltage drop of approximately 79 volts 
at .15 amp. The resistance of the 25 -watt 
lamp is approximately 530 ohms which is 

close enough to be used satisfactorily. The 
lamp can be mounted in any convenient 
place, preferably exposed to the open 
air.-IIARRY A. FREIBERGER. 

Grid Cap Repair 
When the grid cap of the tube comes 

off, it can be repaired in the following 
manner: Ilold the cap in a pair of pliers. 
Clean the inside out and melt the old 
solder out of the hole in the top. Wind a 

piece of wire around the stub of the wire 
coming from the top of the tube. Push 
this through the hole left by the melted 
solder. Place a small lump of plastic 
wood inside the cap and press the cap 
down on the top of the tube. After the 
plastic wood is dry, cut the end of the 
wire off and solder it to the cap. Clean 
off the excess plasticc wood, and the job 
is finished, putting a useless tube back 
into action.-DAVID KALLANDER. 

(The usual stunt is to use Duco ce- 
ment instead of plastic wood. Editor) 
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Servicing Hint 
Some circuits using direct -coupled or 

Class -B audio systems call for a power 
supply furnishing a higher -than -normal 

voltage to the tube plates. '11, hen the 

power transformer on such a job fails, 
and a replacement can not be found, 
secondaries of two universal power trans- 
formers may be hooked in series to sup- 

ply the needed voltage. 
If the resultant voltage is too high, it 

may be reduced by increasing the size of 
R,, which is shown in the diagram as a 

10 -watt resistor of 150 ohms to supply 
approximately 550 volts d.c. (this how- 

ever varies greatly with the load current 
and can be best determined by experi- 
ment) . 

000 

D.C. 
1-57533V. 

Secondaries in series provide high voltage. 

In paralleling the two primaries, care 
must be taken to observe polarity. Other- 
wise, the secondaries of the two trans- 
formers Ti and T2 will actually be in 
parallel, resulting in half -wave rectifica- 
tion.-PAut. R. FALK. 

Faded Tube Numbers 
The tube type number is often printed 

on the side of the glass type tubes and 

through frequent handling, the number 
soon becomes unreadable. 

I overcome the handicap by dipping 
the glass portion of the tube in ammonia 
and allowing it to dry. The numbers then 
stand out clearly. Powdered ammonia 
may also be used by spreading it on the 

surface of the tube and then dipping into 
warm water and allowing it to dry. - 
JOHN B. ROLLS. 

Tu Renew Lettering 
To reprint numbers 1 purchased in a 

5-10 cent store a dater (see sketch) 
which stamps the month, day, and year. 

NUMBER 
yi l p DES/RED 

"TEN CENT 
STORE " 
DATER 

PHONE 
JACK 

NUMBER 
PA NV TED 

WITH 
AL UM /NUM 

PA/NT 

Date stamp, plus paint, restores dial 
numbers. 

WRINKLE 
F/N/SHED 

PANEL 

I used the numbers of the days to reprint 
the numbers on the selector switch. Alu- 
minum paint works better thin ink or 

enamels to print with. For numbers such 

as 300, 140, etc., where three digits are 

needed, the final zero was made by chang- 

ing the dater around to utilize the "0" 
of "Oct." MA, D.C., A.C. and other signs 

can also be printed with a little ingenuity 
by the user. If larger words or numbers 

are wanted get a small set of rubber type, 

with holder.-ROBERT LINDEERG. 

Tube Puller 
This puller may be used for tubes or 

vibrators which become stuck in their 
sockets. It is made from the handle of an 

old pancake turner. 
The end is turned, filed flat and pointed 

as shown, so it will work under the base. 

This saves tubes which become loose in 

their bases. After removal they may be 

SIDE VIEW 

t\ 
LEAVE ` END VIEW 
NIIT FILE TO CHISEL EOGE 

Pancake turner becomes tube puller. 

cemented by running coil cement or thin 
Duco between glass and base.-EDWIN 
COOPER 
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Handy Tube Rack 
The rack is made of 3/ -inch hard wood, 

8 inches wide. Felt can be glued to the 

bottom of the rack so that it may be 

placed on top of a radio cabinet while 
servicing the phonograph. 'I his can he 

0000 0000 y yíI%tft-ys'OffP 0 0 0 0 
X GZX 

-/. FOP cnIa.vf OP 

[P 
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00001-"X 1-2.00o0 
y2'lufyzOffO-y 
coos 

20 - 

Folding tube rack with hinged panels. 

folded up when not in use and can be 

carried about in your service kit for use 

whets needed.-RALPtt BLOOM. 

Matching Trick 
When using a tube with a high plate 

resistance, it is not satisfactory to use an 

audio transformer, and resistance coup- 

ling means higher voltages. I use the 

Bf- 
Primary of one audio transformer and 
secondary of another, series connected, 

match high plate resistance. 

primary of one audio transformer and the 

secondary of another in series.-\V. D. 

LYONS. 

Mounting Speaker Cones 
One of the greatest difficulties many 

servicemen experience when reassem- 

bling a speaker is in holding the outside 
rim of a cone in place on the speaker 

frame while the cement is drying. The 
method employed at our shop never fails 
to line up the cone perfectly. 

After shims are placed on pole pieces 

of the speaker, the cone is lined up 
around the outer rim of the cone and 

cement applied on the speaker frame. The 
rim of the cone is then pressed in place 
carefully and held with several spring - 
type stood clothes pins. For small cones 

six or eight pins are required. but for 
larger cones 10 or 12 are required to do 

a good job.-TONY ZAccoNE. (Front C -D 

Capacitor) 

Replacement 
Many times in the past we have been 

obliged to replace one tube with another 
of different heater 
voltage, such as a 

2A5,titha42.To 
supply this tube with 
the required fila- 
ment voltage we 

constructed an auto -transformer, using 
the iron core of a' small output trans- 
former. The first 48 turns are fed from 
the 2.5 volts supplied by the filament 
winding of the set and the otal of 122 

turns furnishes the 6.3 volts required by 

the 42. It is, of course, understood that 
this may be reversed so that a 6.3 -volt 
filament supply can be used to operate a 

2.5 -volt tube.-P. I.IVADAS. 

Odd voltage supply. 

Slide Rule kink 
While using my slide rule I chanced 

upon the idea for converting frequency 
to wavelength and vice versa. The C, and 
D scales are used, the marker "1" of the 

C, scale being put over the "3" on D. 

The product of C, by its corresponding 
D value will then always he 3. 

Since the product of kilocycles and 
meters is always 300,000, one may be 

converted to the other by simply noting 
decimal point. For example, if we treat 
the "1" on C, as 1000 kc. the correspond- 
ing D reading "3' really means 300 

meters, and so on for all other readings 
along the scale.-HILLY M1TCttELL. 
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Replacement For 
Push -Pull 

We fellows who "keep them playing" 
in little rural towns, where spare parts 
are only available from our stock, some- 

times meet the following problems of 

burned -out primary in an audio -push-pull 
coupling transformer. You look through 
your stock and won't find a spare. Of 
course there is the solution of figuring 
out a combination of resistances or re- 

sistors that probably won't work satis- 
factorily. 

I've done as follows with excellent re- 

sults, and three sets that I've "kept on 

playing" are now working with a trans- 
former picked out from the unforgettable 
junk box. The transformer to substitute 
was a push-pull audio coupler (two leads 
from the primary and three from the 
secondary) with (as usual) the primary 
burned out. I found a 3 to 1 transformer 
(two leads for the primary and two to 
the secondary). I just soldered the leads 
of the secondary over the outer leads of 
the affected one. 

The sets have only lost about 10 per- 
cent' of volume and, as the owners say: 
"They are working muy bien (very 
well)."-CILRERTO GARZA G. 

Locating Break 
Here is one method of finding an 

"open" wire in cloth -covered cables. Con- 
nect a 110 -volt lamp of 50 watts or more 
to each end of the suspected wire. 

Twist and pull on cable until position 
is found where lamp can he flashed rap- 
idly, causing an arc at the break. The 
ensuing smoke will locate the exact spot. 

110 VOLT SOURCE 

Smoke indicates lo-atioa of "open" 
in cord. 

Open the covering with a razor blade, 
repair, and tape up with cotton or linen 

tape, which makes a neat flexible job and 
can be colored to match.-E. L. RUSSELL. 

Outlets In Radio 
Tool Box 

This kink came about as a result of 

difficulties when trying to keep a solder- 
ing iron, tube tester and the customer's 
radio all plugged into different outlets in 

Multiple outlets on fool box permit plug- 
ging in radio set, soldering iron and 

tester at same time. 

widely separated parts of a large room. 
The confusion nearly resulted in an ac- 

cident to the customer's set and made me 
look very foolish. 

The first thing I did was to buy a forty - 
foot extension cord and three flat outlets. 
Then I fastened the outlets to the box as 

shown in the illustration, drilled a hole 
in the hack lower corner and led out the 
end of the extension that was to go to the 
wall outlet. Now I have a triple outlet 
without any more trouble than plugging 
ill a soldering iron, and the cord is long 
enough so that I don't have to go crawl- 
ing behind furniture or under sofas to 

plug in.-Jolty GLEN EY. 

Tube Repairs 
Glass tubes frequently come loose from 

their base. An attempt to use the tubes 
in this condition will often result in 

breakage or short-circuiting the leads. 
Simply wrap two or three turns of %- 

inch Scotch tape around the tube at the 
junction of the base and the bulb. If the 
tube is handled carefully, the joint will 
he firm for the rest of its life. -OTTO 
WOOLLEY. 
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Volume Control Repair 
Here is one of my favorite kinks for 

repairing noisy volume controls. It is 
unnecessary 'to remove the control from 
its circuit. 

CHASSIS THREADED SHAFT 

TWISTED 
VHAIRPIN 

CONT. 1.111 -----1 ii 
C WASHER 

Repairing noisy volume control 
with hairpin. 

Remove the chassis from the cabinet 
and place a small hairpin between the 
C wash& and the threaded bushing. A 
few twists on the hairpin with a pair of 
pliers will hold the pin in place. This 
will make a tighter fit between the ro- 
tating arm and the carbon strip.-SAut. 
KIRSIINER. 

Condenser Calibrator 
With a few alterations, a signal gen- 

erator may be used to calibrate con- 
densers whose value is unknown. 

Leads are brought from the ground and 
grid ends of the broadcast coil of the 
signal generator and connected to binding 
posts that are mounted in a convenient 
place on the panel. 

Condensers are calibrated by tuning the 
generator to the low -frequency end of the 
broadcast band. This signal is tuned in 
on a nearby broadcast receiver. Con- 
densers of known value are connected 
across the binding posts. Tune the fre- 
quency control of the generator until the 
signal is again heard on the receiver. The 
frequency difference between the two 
settings of the tuning dial is noted along 
with the value of the condenser being 
used. 

Condensers from 10 to 250 µµf may he 
calibrated by this method.-AucusTINE 
MAYER. 

Shield Cans 
If you ever need a shield for a small 

tube, perhaps this will he the solution. I 
hit upon the idea of using the zinc can 

of a dead dry -cell flashlight battery from 
which I removed the electrolyte and car- 
bon. I found that it fitted snugly over the 
tube which I was using. - FRED W. 
SPARKS. 

Open Filament Checker 
A frequent cause of failure in a.c.-d.c. 

radios is the breakdown of tube filaments. 
I find the little gadget pictured here very 
useful. It is simply a lamp socket with 
wire attached and a small 10 -watt bulb. 
(A 25 -watt bull) may be used on sets 

drawing 0.3 ampere.) 

Lamp substituted for tube locates "opens". 

Run a bit of solder on the wire ends to 
stiffen them, then turn on the set to be 

tested, remove one tube at a time and 
insert the ends of the wires in the fila- 
ment holes. When the defective bulb is 

removed and the wires inserted, the set 

will light up.-ARTHUR CREAMER. 

Noise Filter 
I recently installed a radio in a large 

apartment house. However, the line noise 

almost drowned out the stations. Not hav- 

ing a suitable filter handy, I put one to- 

gether in a regular outlet box, using a 

standard circuit. 

Noise filter built into outlet box. 

The chokes are wound on dowels, 100 

turns of No. 18 wire. The condensers are 
1 pf at 600 volts.-GERALD SAMKOFSKY. 
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A Capacity Meter 
I believe the simplest way for deter- 

mining the capacity of condensers is to 

use a 1,000ohm-per-volt rectifier -type a.c. 

voltmeter in series with a condenser 
across the 110 -volt a.c. line, as illustrated 
in the diagram. 

I 2 3 

Determining condenser capacity with a.c. 
voltmeter. 

Though this system is not as accurate 

as the a.c. bridge, approximate capacities 

can be identified with more than enough 

accuracy for radio service work. The 

meter dial can be calibrated by using 

condensers of known capacity. 

Capacities from .001 pf to 0.1 µf can 

he found with Circuit 1, and capacities 
from 0.1 µf to 10 µf with Circuit 2. Use 

Circuit 3 for condensers of larger ca- 

pacity.-ALEX SERESTYEN, .IR. 

Dial Cord Repair 
It often becomes necessary to repair 

dial cords on late model radios. When 

these cords break, the common practice 
is to tie them together. When they just 
"break down"-that is, when they fail to 

turn the dial drum or pointer, the service- 

man usually applies a bit of rosin solu- 

tion or something similar. A solution is 

not always handy nor ís ít always effec- 

tive. Probably the simplest method of re- 

pair in such cases is to apply a strip of 

Scotch tape under the cord. Even a short 

strip will increase the diameter of the 

pulley enough to stop the slipping in the 

most severe cases.-Rtri7ARn R. KEN VON. 

I.octal Plugs 
Servicemen and experimenters have 

been making plugs from tube bases for 

years, hut when it comes to 1nctal tithes 

it is another story. 

Take a three -cornered file and make a 

scratch all the way around the glass at 

the top of the metal hand. About the 

second time around the glass will part. 

Cut off the tube elements and brighten 

the tops of the pins. (A small flat ignit- 

ion file is best for this.) Leads can then 

be soldered to the pins alter forming 

small loops to fit them.-E. E. YouNcKtN. 

Quick Set Conversion 
1 have seen several extensive explana- 

tions.on how to convert an auto radio 

for home use. 
The simplest method used a 115 -volt to 

6 -volt transformer. Using tl-is system, I 

converted a set for home use in 20 

minutes with only a toy train transformer. 
First I removed the vibrator and in- 

serted a wire jumper to supply 6 volts 

a.c. to the primary of the set's power 

transformer. Then I hooked up the 6 - 

volt tap from the train transformer to the 

regular A lead and shield or ground. 
The radio can be used again on 6 volts 

d.c. by merely taking out the juniper. 
putting the vibrator back in and discon- 

necting the train transformer. Try it! - 
NoRroN E. FAUTZ. 

Coded Test Prods 
I have found that it is possible to make 

test prods from auto inner tube valve 

stems and caps. 
The valve stem is cut off close to the 

tube and the needle removed. A nail or 

long tack is driven through the valve cap 
with a small portion of its head protrud- 
ing. A piece of insulated wire is passed 
through the stem and wrapped around 
the head of the nail. The cap is then 

screwed on the stem. 

NAR /1VAI(VAIVFF 
tI F 4VALVF AND VALVE 10BE. 

-e}.1 \}- /v 
WRAP RARÍ END (1F WIRE TIGHTLY AROUNDNAtI 

DESIRED LENGTH OF WIRE. 

Test prod from tire tube valve stern. 

By selecting valve stems from red and 

black tubes. I have a pair of shockproof. 
colorcoded. solderless test , rods.-A. C. 

FROM NoPFF1.. 
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Section 5 .. . 

IN TOE S11OP 

Soldering Iron Support 
I found it difficult to do tine soldering 

with an iron without my hand shaking. 
As a result I designed the support shown 
in the sketch. It can be adjusted to any 

JUL UER/NG-IRON 
SUPPORT FOR DO/NG 

F/NE WOR/! 

SCREW 

SHAPED SUPPORT 
FOR SOLDER/NG /RON 

BRA 55 TCUB/NG 

SET SCREW 

POW TED 
ROD 

CORK 

Soldering iron support for fine work. 

reasonable height and supports the weight 
of the soldering iron so any shakiness of 
the hand will not destroy the efficiency of 
the job. A pointed end prevents it slip- 
ping on wood surfaces while a small cork 
acts as a non -scarring foot on glass or 
finely finished surfaces. 

A yoke of stiff metal was fashioned as 

a cradle for the copper itself. A small 

hole was drilled in the center of the 
bottom. Then a short length of brass tub- 
ing was threaded in one end for a screw. 
The screw passed down through the hole 
in the yoke and thus secured the tube 
solidly to it below. A threaded hole and 
set screw were fastened in the side of 
the tube near the bottom. Then a steel 
rod, pointed at one end, was slid into the 
bottom of the tube as shown. 

It is only necessary to adjust the height 
of the supporting column by adjustment 
of the sliding rod. Then stand the sup- 
port on the working base and rest the 
copper in the yoke.-L. B. RonBINS. 

Pilot Lamp Remover 
Here is a pilot lamp remover which I 

believe to be superior. 
The rubber tubing takes a better grip 

on the lamp. It also has the advantage of 

3' RUBBER 
TUBI NG 

Pilot lamp remover. 

flexibility -can bend to get into some of 
the tight places into which they put 
pilot lamps.-Wtt.t.t-asI PORTER. 
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Protection Box 
This is a fuse or protection box which 

we have found very handy for providing 
multiple outlets when a bench may have 
to be used as a service bench, then 
cleared off for a workbench, making it 

impractical to effect a permanent layout. 
With this kink, we have six outlets at 

our fingertips. The fuse protects the line 
fuses, eliminating the necessity of leaving 
your work to change fuses. 

The pilot light gives instant notice of 

the blowing of a fuse, and should be a 

small 110 -volt bulb. Dimensions of our 

SOURCE OF VOLTAGE 

SW 

3 ,/4" I 3/ 4 ---.-" -- 
Pilot lamp and fuse for "test" outlets. 

box are given, but the size can readily 
he varied to accommodate parts at hand. 
-RENE RAMIREZ. 

Tinning Soldering Irons 
Amateurs or experimenters are often 

confronted with a deteriorated soldering 
iron and no sal ammoniac at hand. 

ZINC 
COVERING 

PAPER 
SATURATED 
WITH SAL 
Abi1MONIAC 

Sal ammoniac for tinning soldering irons 
is obtainable from old dry cells. 

All you have to do is to secure one 
or two 1.5 -volt dry cells, large size (see 
drawing). 

Split the battery from top to bottom, 
and also cut off the bottom piece. 

Empty out the carbon mire and remove 
the center electrode. Peel off the paper 
from the zinc. 

Enough sal ammoniac will be found 
between the layers of the paper and on 
the inside part of the zinc to tin the 
soldering iron hundreds of times.-AI.roN 
J. LARPENTEUR. 

Inspection Mirror 
Service suggestions recommend the use 

of a dental mirror as visual aid in radio 
work, but dental mirrors are made with 
the small mirror fixed to the handle at 
one angle. 

The writer, however, obtained at a local 
drug store a dental mirror which has 
its small mirror hinged to the handle, 
which permits inspection at any desired 
angle. Any standard dental mirror can 
easily be remodeled this wav by removing 
the mirror from the handle and attaching 
a home-made hinge arrangement. - 
J. R. LIMRECtc, (From C -D Capacitor) 
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Sawblade Screwdrivers 
Old sawblades of hack saws are made 

of an excellent steel and are too good to 
throw away. Cut them in half lengths, 

KEY 
RING 

ASSORTED TOOLS 
Screwdrivers and other fools from 

sawblades. 

grind the teeth away and grind the end 
without the spanning hole just to the 
shape you need. Without any cost you 
are able to make yourself a set of screw- 
drivers from the width of s/s" to about 
1/16" for very small screws, sunken and 
concealed screws. The figure may give 
some ideas. If you keep the hole of the 
sawblade, which usually fits into the 
mounting of the saw, on the opposite end 
of the shaping, you are able to keep your 
screwdriver set nicely together with a 

safety pin, which permits you to take 
the screwdriver out easily.-R. CLASS. 

Color Scheme 
In using the so-called Spintites, a 

serviceman usually has to dig through his 
tool box to select the proper size. There 
are invariably eight drivers to a set. The 
only identification one has is a small 
stamp on the handle denoting the size. I 
overcame this difficulty by dipping the 
handles in lacquer, using various colors. 
Red, yellow, and black may he used for 
the more popular sizes as the colors are 
dominant: other colors may he selected 
to dip the remainder. After becoming ac- 
customed to the color scheme, much time 
may he saved in reaching for the proper 
size at a glance.-DAN W. DA 51110w. 

Shop Kinks 
When replacing nuts or bolts, wrap a 

piece of adhesive tape around your fin- 

ger with the gummed side facing out- 
ward. Place a nut on the tape and it will 
stick there until you get the bolt started. 
Then just pull the tape away. 

When tracing wires, use a crochet 
needle which has a small barb on it. 
Then you can reach in and pull your 
wires apart (from each other). 

When checking small tubular con- 
densers. number them with a piece of clay 
chalk. For example, start from the input 
and mark condenser No. 1. Continue to 
output. This will indicate that the con- 
densers have been checked. 

Electric Iron Repairs 
A number of the newer electric irons 

use a ribbon -type heating element. When 
the element burns out a new one cannot 
always be procured. A quick repair can 
be made by drilling or grinding a small 
hole in each end of the burned -out rib- 
bon and riveting the two ends together, 
using a nail for a rivet. This makes a 

quick repair which will last for a long 
time.-R. S. 11AVENISILL. 

Pilot Bulb Tester 
Using only two snap -on 

sockets and a 4 -prong tube 
possible to make a simple 
tester. 

BAYONET 
TYPE 

panel -lamp 
base, it is 

pilot lamp 

LARGE 4 -PRONG TUBE eASE 
Pilot lamp fester from 4 -prong tube base. 

The pilot base (one for bayonet and 
the other for screw types) are wired to 
the filament prongs so that on inserting 
into any 4 -prong socket of a radio or 
analyzer it is possible to test bulbs. - 
W. F. °Nnr.R. 

32 



Serviceman's Compass 
Here is a handy device to use when 

checking a receiver by substituting parts 
to find if any are defective. 

It is a compass -like device made of 
t/ -inch hardwood. Two screw -type bind- 
ing posts are mounted on the body, and 
wires are run down metal -tipped legs. 

Resistors, condensers or coils may be 
tied to the binding posts and the brass 
legs are touched to the two points in the 
circuit where the part is to be inserted. 
By connecting headphones and a blocking 
condenser across the binding posts, the 
device may he used as an audio signal 
tracer. 

The movable legs make it easy to ad- 
just the device to reach the desired con - 
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BINDING 
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Compass legs make contact with hard -to- 
reach parts of circuit; test instrument 

connects to terminal posts. 

tact points. Although I used hardwood 
for my tester, plastic, bakelite or similar 
insulating material may be used. - 
EntANUEL F. Cox. 

Nail File Uses 
Next to my long -nosed pliers and 

soldering iron, the tool I use most is an 

ordinary fingernail file. The radioman 
who does not have one of these in his 
kit is overlooking a useful instrument. 

Here are some of its uses: 
First-As a probe. Loose wires are de- 

tected by wiggling them with the file. 
Second-Enamel insulated wire can 

easily be cleaned by running it between 
the edge of the file and your finger. 

Third-The end may be ground down 
and used as a screw driver. 

Fourth-Filing of contact points or 
cleaning tube points, wires, etc., is easily 
done.-Eon FENSTER)IACHER. 

Chassis Holder 
With the use of four "C" clamps, re- 

pair and adjustment of automatic record 

ono !WHIR 
rn/fAfYfNÓ 

fROD 

ORDINARY CkIA.VO 

"C" clamps permit elevating chassis 
above bench. 

changers and similar chassis may be made 

more conveniently. 
The clamps are adjusted so that the 

work will sit up level on the work bench. 

If desired, a modification may be made, 

consisting of an extended rod which may 

be welded to each clamp. It is often de- 

sirable to terminate the rod in a washer 

as shown in the sketch.-G. L. MORRIS. 

Aligning Tool 
The tool may be made from an old 

pipe stem, or piece of round hard rubber. 
Drill a hole in the material, then clamp 
a screwhead of the proper size firmly in 

a vise and heat very hot with the solder- 
ing iron. While keeping the head hot, 

RUBBER ROO 
OR PIPE STEM 

CLAMP IN VISE ANO HEAT 
BEFORE FoRC/NG INTO 
HOGE WHICH /5 SLIGHTLY 
SMALLER THAN HEAD 

Home-made aligning tool. 

gently but firmly force the tool with the 
hole in it over the head and keep it 

there until cool.-TONY FRATIA. 
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Repairing Phone Tips 
When the phone tip ends break off or 

pull out, clean out the old remaining 
braid which is in the tip by heating on 
the side with a soldering iron. 

BRAID 
INSULATION? 

1.41. 

BARE WIRE 

Successive stages in repairing phone 
cord tips. 

Take the wires, cut them off neatly, i.e., 
the insulation and the braid. Then with 
a sharp razor cut off the insulation so 
that one -quarter of an inch of the braid 
shows. 

Clean the wire braid so it can make 
good contact. Then take some bare wire 
(about No. 36 or No. 40), wrap the wire 
around the end of the insulation, and 
continue to the end of the wire braid. 
-LESLIE G. MCCRACKEN, JR. 

Soldering Flux 
Many of the so-called "non -corrosive" 

pastes consist of a mixture of muriatic 
acid and grease. 1f the paste becomes un- 
duly warm-as might he the case if a 

hot soldering iron were placed in it-the 
two components separate and the paste 

becomes anything but non -corrosive. 
One type of soldering flux widely used 

by manufacturers of radio and electrical 
equipment may be easily made by any 

serviceman. To a given quantity of al- 

cohol, add as much powdered resin as 

can be dissolved in it. 
A small amount of this solution is ap- 

plied directly to the connection to be 

soldered. This is usually done by means 
of a small paint brush. If ordinary wire 
solder is used, there is little danger of 
having a "resin joint." This is one of the 
truly non -corrosive soldering fluxes. - 
PAUi. BARMAN. 

Inserter 
I find this gadget very handy around 

my radio shop when shunting condensers 
or resistors around suspected "open" 
ones. 

It was made with two wood dowels and 
a "Tinkertoy" wood wheel. Simply wrap 

TINKER -TOY OR ANY 
WOOD WHEEL 

IAA' 
Ee 

TIN OR DARE 

DOWELI2' ! WIRE 

LONG 

tINSUL.WIRE 

TIN OR 
BARE WIRE 

Device for shunting condensers 
across units under test. 

the pigtails of a good condenser (or re- 
sistor) tightly around point A. Different 
condensers or resistors can be fastened on 
or taken off quickly.-W. S. MOORE. 
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Auto Radio Bench 
I built and equipped a bench for auto 

set testing and found that such work can 
be greatly speeded up in this may. I con- 
verted mine from a worn-out cylinder - 
type washing machine. 

The washer was stripped down to the 
angle iron frame and the motor board 
removed, a full width %a -inch shelf re- 
placing it. The top was made in like 
manner, both being fastened with flat 
head stove bolts. The washer motor was 
placed on the shelf and connected to an 
old auto generator by I/2 -inch coupling 
(flexible). 

My ammeter came from an auto dash, 
and my voltmeter from an old A elimi- 
nator. The battery can be a used one, 

-BfAN 
LAMP At/ro 

`NTFNNA 

WASHER 
MOTOR 

TEST 
PRODS (2) 

'2 -OUTLET 

AMMETER 
VOLTMETER 

POLARITY 
REVERSING SW 

STORAGE 
BA7TrpY 

GENERATOR 

Bench for testing auto radio sets. 

one too weak to start a car being satis- 
factory for a radio. Accessories consisting 
of lamp and outlets may be added. A 

polarity reversing switch also comes in 
handy.-E. E. YOUNGKIN. 

Simple Wire Gauge 
A handy wire gauge may be made by 

mounting wire of various known sizes on 

a piece of 12 by 8 -inch white cardboard. 
The wires may be held on the board by 

small strips of cellulose tape. The size of 
the wire is noted just below the test 
strips. When it is necessary to determine 
the size of a wire, it is held side by side 
with the test strips until the two sizes 
are matched.-JottN TREBYCti, la- 

Ilon.e-Made Drill 
I ran out of small drills and then came 

upon this idea for drilling coil forms. 
File off the head of a small brad, sharp- 
ening the point if necessary, and use it 

FILE HEAD 
OFF 

. 5HARPEA 
PO/NT 

Emergency drill made from nail. 

as a regular bit. Mine actually cut 
through the bakelite form quicker and 
more easily than the standard bit. If you 

file the point, be sure that the pyramid 
effect remains, as shown in the accom- 
panying diagram, since this is the cutting 
surface. The only difficulty that may be 

encountered is that after two or three 
holes have been drilled the bit is apt to 
bend, but they are cheap enough to re- 

place.-RICH ARM JEFFREY. 

Soldering Iron Cleaner 
Merely fill an old soldering paste can 

with some steel wool and soldering paste 
mixed in it. When you insert the solder- 
ing iron point and give it a few twists, 

STEEL WOOL WITH 
SOLDERING 

:0:11./,11:T20,STE -' ?fit. 

CAN F 4, Mr'. 

Steel wool, plus soldering paste = 
clean iron. 

the corrosion disappears, and the point is 

clean for soldering.-WILLIAM WAELDER. 
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Aluminum Cutter 
Diagram shows a cheap and efficient 

manner of cutting'holes in aluminum or 
sheet metal for tube sockets, etc. A cop- 

ing saw may be purchased from a five and 

POWER JIG- SAW BLADE 

How to cut holes in sheet metal. 

ten cent store and a blade for a power 
jig saw from a hardware store. A hole is 
drilled in the chassis near the edge of 
the circle to be cut. The jig saw blade is 
slipped through and fastened to the frame 
of the coping saw. By changiílg the posi- 
tion of the blade, a circle is cut out. 

The small necessary cost of the saw and 
blade is a saving over that of a circle 
cutter or a punch for cutting metal.- 
Wilt. N. PLIMPTON. 

Soldering Iron 
Having trouble in locating a good 32 - 

volt soldering iron, I decided to construct 
one. I had on hand a burned -out iron, 
and had to make a 32 -volt element for it. 
I chose a length of a 110 -volt hot -plate 

ENO 0 
MICA D/JC Pr Art D/NffD JOIOfRI.w MO", rust BENIN° IRON rlp 

rAPr 

A 32 -volt soldering iron. 

Pall DACKANO OU7I4AP0 70 
APPI O TURN) OF MICA 70 N/NO/NG 

element which would make a bright -red 
glow on 32 volts. If the wire should be- 
come uncoiled, recoil it tightly on a 1/4 - 

inch rod. One end is unwound for about 
2 inches, and the other end long enough 
to come back along the coil. Leads are 
then connected to the ends. 

I used mica to insulate the wires, hav- 
ing nothing better on hand. Tape covers 
the splices, and the mica (of medium 
thickness and 3 inches longer than the 

element) is wrapped around the complete 
element. The mica may first be rolled 
over a pencil, making it easier to handle. 
Two mica layers are wrapped around the 
element, then between the leads and then 
around the whole assembly. A mica disc 

at the end of the tube prevents shorts 
effectively.-HOWARD F. BOYLE. 

Cheap Test Prods 
Here is a pair of very inexpensive but 

remarkably efficient test prods. The points 
used were common, noninsulated, solder - 
less phone tips. They may be sharpened 
to pierce insulation, corrosion, etc. 

LEADS 

PHONE 
TIPS 

FIBER CASES OF 
CARTRIDGE FUSES 

Test prods made from cartridge fuses. 

The handles were made from the cylin- 
drical fiber insulators on cartridge type 
telephone fuses. Your local telephone 
office will probably give you a pair. 

The leads were attached to the phone 
tips, threaded through the case, and the 
tips were forced into place. 

Put another pair of phone tips on the 
free ends, and you have a set of test 
prods that will stand much abuse. - 
CIIAS. G. STING, JR. 

Wire Si ripper 
Most servicemen do not care to spend 

money for a wire stripper. I have a very 
good idea which works nicely. Simply 
take a pocket knife and file or grind a 

notch in it, at about one inch from the 

Notch in knife removes wire insulation. 

pointed end and about 1/4 -inch deep, 
tapering to form a phantom wedge.- 
IfERDIAN N. GOLDBREATH. 
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Section 6 .. . 

P000s & AlIPLIFIERS 

Earphone Cushion 
This earphone cushion can be made 

from a rubber sponge obtainable from any 
5 and 10 cent store.-MAX GOODSTEIN. 

RUBBER 
SPONGE 

EARPHONE 

SPONGE 
RUBBER DISC 
GLUED ON TOP 
OF PHONE CAP 

Earphone cushion from sponge rubber. 

Tone and Volume Control 
Here is an idea for a tone and volume 

control to be inserted between a crystal 
pick-up and the first amplifier tube. I be- 
lieve it to be tops for us fellows who 
don't have any too much testing equip- 
ment to plot response curves and imped- 
ances. It is an adaption from a circuit 
given in the Radiotron Designer's Hand- 
book. 

In operation, turning the 500,000 -ohm 
potentiometer toward the treble response 
end will produce increasing degrees of 

brilliance in the music and an apparent 
increase ín volume. The volume can then 
be adjusted to suit your conditions. Work- 
ing the potentiometer toward the bass 
response end will produce an apparent 
bass bcost when equalized with the vol- 

ume control. 
The beauty of the network is that a 

place can be found where the surface 
noise from the record is largely elimi- 
nated but yet a good response will be 
retained for the higher frequencies in the 
music. If you find that the total treble 
attenuation is too great, substitute a .006- 

µf condenser in the place of the .01 µf. 
Needless to say, both the 500,000 -ohm 

potentiometer and the 1-meg volume con- 
trol should both be of a very good grade 
and as noiseless in operation as possible, 

FRCM 
CRYSTAL 
PICKUP 

ol 
yr 

500,000n TAPERED 

I MEG V.0 

TO 
AMPLIFIER 

Tone and volume control for insertion 
between crystal pick-up and first amplifier. 

because any noise introduced here ís am- 

plified by the entire gain of the amplifier. 
-NORMAN V. CHURCHILL, 
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Ingenious PM Mike 
I made this mike from a PM speaker 

out of an RCA kodak radio. The speaker 
is 31/2 inches diameter (cone) by 13/4 

inches in depth. I had two of these in my 
junk box, and though both seemed to be 

Microphone constructed from PM speaker, 
bicycle lamp end old telephone stand. 

exactly the same, one was clear while the 
other was bassy. 

The casing is an old bicycle lamp, and 
the stand is an old desk telephone, as 
can plainly be seen in the photo. I 

bought these for fifty cents from a junk 
shop. The PM fitted the case fine. It 
measured 33/4 inches inside diameter and 
4 inches from front to Lack. 

The glass, reflector and light socket 
were taken out, and a screen put in where 
the glass had been. This was soldered 
around the edges, and while soldering I 

made it bulge out a little. The output 
transformer of the PM speaker was then 
disconnected and put in the base of the 
telephone stand, which was stripped to 
the point shown in the photograph. 

The mike sounded terrible in its case. 
So I borrowed an electric drill and made 
about 70 3/16 -inch holes, pattern style, 
in the hack of the casing. This cleared 
up the tone. 

Several methods may be used to hold 
the speaker firmly in the case. I used an 
L-shaped piece of sheet metal fastened to 

the two tapped holes on top of the mag- 

net. The bent part, which extended down 
parallel to the back of the speaker, was 

drilled, and another hole drilled through 
the back of the case. A bolt and bushings 
held it securely. 

The casing of the microphone and one 
side of the voice coil should be connected 
together and attached to the grounded 
lead of the amplifier, or you will have 
hum. The leads from the microphone to 

the amplifier should also be shielded.- 
P. MCGREGOR. 

PA Kink 
In some public address applications it 

is necessary to feed a speaker from the 
voice -coil winding of an amplifier's out- 
put transformer at some times, and from 
a 500 -ohm line at others. 

A double -pole double -throw switch 
mounted in the speaker case is a great 
convenience in such cases. The speaker 
can he adapted to either line or low - 
impedance output winding immediately. 
-EDWIN COOFER. 

Tone Control 
This is a diagram of a tone control 

which may not be original, but which I 

have never seen published. It gives all 
the benefits of an electronic tone control 
without the expense of a tube or choke 
and the many other components. It is 

very easy to build, and I believe that 
most fellows will have the parts in their 
junk box. I have designed it to go in the 

300,000 ohms .01 )5 mfd. v w 

400,000 ohms 
%1 w. 

.5 MEG. 5 MEG. 

(COBbWOL) ICONeTROt., 

Tone control for use in pre -amplifier 
grid circuit. 

grid circuit of the pre -amplifier. It will 
not work in the output of a power tube. 
The ideal set-up is to connect the mike or 
pick-up to the control and the output to 
the amplifier.-P. FIsK. 
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Compensated Tone 
Control 

The volume of my phonograph am- 

plifier dropped as the tone control was 

adjusted for greater attenuation of the 

"highs." In the hook-up, as shown in 

a, will be noted that the two controls 
are in parallel with each other. Since 
this position is especially effective (for 
removing needle scratch and other rea- 

sons) I did not want to change it. and 

devised the compensating circuit in 1,. 

Now, when I increase the "high" at- 

tenuation with the tone control, it auto- 

matically increases the amount of resist- 

ance between the center arm of the 
volume control and ground, in effect 

turning up the volume control and in- 

creasing the voltage input to the first 

tube of the audio amplifier. The ordinary 

A 

+.OS 

500K 

TONE 

BEFORE 

VOL. 
CONT. 

1ST A.F. 
TUBE 

B AFTER 
"Before" and "after" circuits of 

compensated tone control. 

volume control adjustment sets the gen- 

eral volume level, of course. 
Values of the circuit were as shown in 

the diagram.-Rov G. LOUGHARY. 

Phono Pick-up 
I used a discarded volt -ammeter, some- 

times used in auto ignition work. The 
stylus of an old phonograph reproducer 
is bound and cemented to the meter 
pointer, after aligning the stylus pivot 

point with the axis of the moving coil of 

the meter. One or more rubber hands 
hold the stylus in the neutral position 

(vertical). As shown, a bracket is used to 

support the pick-up weight without bind- 

ing the meter coil pivots. 

STYLUS BONDED TO METER POINTER 

RUBBER BAN 

E0.0NT 

?BRACKET 

SIDE 

Phono pick-up made from volt -ammeter. 

The leads from the meter coil are 
brought out to the primary of a suitable 
transformer which may he used as 

counter -balance for the pickup. A voice - 

coil -to -grid or a ribbon mike transformer 
may be used.-E. E. YOUNGKIN. 

Low -Note Suppressor 
Recently I built en intercommunication 

system using a pair of 3t4 -inch PM's, 
but found the speakers to have a fre- 

quency response too Iow for normal crisp 
voice reproduction. I applied a light coat 
of lacquer to the paper cone with a spray 
gun. This eliminated all trace of "woofer" 
action and brought the frequency re- 

sponse up to where it sounded very well 

on voice-DAN W. DAMROW. 

Scratch Filter 
Here is a circuit for a scratch tiller 

SCRATCH FILTER 
Scratch filter and volume control. 

and volume control for use with any high - 

impedance radio phonograph pick-up. It 

eliminates scratch noise usually present 
at approximately 5000 cycles. - NOLIN 

QU I LLET. 
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Wireless Phono Player 
The converter tube on my four -tube a.c. 

superhet is used as a wireless phono 
player. The grid cap is removed and one 
lead from the pick-up is connected to it. 

ABOUT 6FT. OF 
WIRE FOR ANT. 

Converter 

Al6,erc. t PICKUP 
j LEADS 

tube used as wireless phono 
player. 

The other lead is connected to the grid 
through a .l -µf condenser. The set is 
turned on and dialed to 1060 kc. A sig- 
nal should be heard at about 1500 kc on 
the main radio which is located in an- 
other roam. Reverse the a.c. plug for 
loudest signal. 

A longer antenna may be needed it 
lights and other electrical appliances are 
in use. 

To test this circuit, use a small receiver 
with one i.f. transformer, as it does not 
work satisfactorily with receivers using 
two i.f.'s and better shielding.-W. L. 
DOUD. 

Phono Scratch Filter 
Here is a favorite scratch filter circuit 

of mine which uses no hum -collecting 
chokes, reduces high -frequency response 

r 
_ 

XTAL 
PICKUP 

1 

I 1 

130K 
t10o/ 

.0005 

L J 

TO AMPLIFIER 

500K 
VOLUME CONT. 

Filter eliminates record surface noise. 

by only a small amount, and above all, 
eliminates a great percentage of record 
surface noise.-GERALD J. WALSH. 

Safety Iron 
To prevent charring of wires and con- 

densers while soldering in close quarters, 
take a piece of thin asbestos cloth and 
wrap it around the lower part of the 
body and tip of the soldering iron. About 
three-quarters of an inch of the copper 
is left exposed. The asbestos is bound to 

the iron with fine wire.-Wnt. A. PLEEs. 

Front Seat Radio 
The writer has his house wired as il- 

lustrated. Two or three headsets plugged 
in on the line cause a little drop in 

volume of the speaker, but that can be 
overcome by increasing the volume con- 
trol on the radio. 

Father can cut out the radio speaker, 
and listen to his favorite program while 
mother is quarreling with the children 
about getting their school home -work 
done. 

OUTPUT SWITCH ON 
TUBE RADIO PANEL 

OF RADIO 

WALL 
OUTLET 

TO 7THER 
OUTLETS 

o 
o 
o \ Oe+ 

JACK 

VOLUME CONTROL 

Circuit to feed several headphone sets. 

Or little Johnny can have his silent re- 
ception while pa and ma are entertaining 
their callers. 

Mother can plug in a speaker in the 
kitchen (instead of phones) and enjoy 
her work over a hot stove, or in the after- 
noon, she can plug in the phones in order 
not to wake up the baby. 

An outlet should be put in the dining 
room for meals, the little bedroom off to 
the side for convalescents and dad's den 
for poor, tired father where he can es- 
cape the household and other worries.- 
FRED 11. RANDOLPII. 
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Adding Headphones 
A simple connection for the addition 

of headphones to a modern radio is the 
following: only a 10,000 -ohm potentioni- 
eter, a blocking condenser and a switch 
are required. 

The top figure shows the method for a 

single tube output; the lower for a push - 

OUTPUT 
TRANSFORMER 

Top-adding phone jack to single tube 
output; Bottom-push-pull hook-up. 

pull stage. An additional switch serves to 

disconnect the speaker when phones alone 
are desired.-B. E. SHELBY. 

Intercom 
This intercom is just the thing that has 

long been needed for the service man, the 
researcher, or the kids. 

Simple intercom works without tubes. 

It requires no tulles and can he put 
together with a couple of old carbon 
microphones and two low -impedance tele- 
phone receivers or small PM speakers. 

The entire unit is mounted in a cigar - 
box. The d.p.d.t. switches should, if pos - 

CIGAR BOX, CLIP! 

Intercom built in cigar box case. 

sible, be standard "talk -listen" switches 
which spring back into the "listen" posi- 

tion when released. 
Two No. 6 dry cells supply the power. 

A I'M speaker can be used in place of 

the headphones and the entire unit may 

. be mounted in an ordinary cigar -box. The 
diagram illustrates the hook-up and 
method of mounting.-EDWARD IIOWELt.. 

Good Phones Connection 
Here is a simple and convenient way 

of coupling phones into the output circuit 
of almost any radio. First, break one of 
the leads between the output transformer 

OUTPU' TRANS. 

Convenient way to connect phones 
to output. 

and the voice coil, and insert a s.p.s.t. 
switch. This may be toggle or may be 

connected to a switch in the phone jack. 
The coil should be from 50 to 75 turns of 
No. 30 enamel wire, and should he wound 
around the transformer. The coil should 
be wound parallel to the windings of the 
transformer, and brought directly to the 
phone jack which may he mounted to the 
rear of the chassis.-JollN VANCE. 
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Section 7 .. . 

COILX & TIIA\XFOIII1ERX 

Quick Coil Winder 
Coils having a large number of turns, 

such as the windings in headphone mag- 

nets, speaker coils, transformer coils, etc., 
can easily be made. Remove the grind- 
stone from an emery wheel and replace it 
with two wooden wheels beveled on the 
inside, so as not to catch the wire on the 
edges. Put spacers between the wheels to 

separate them, as illustrated. 
Tightening the mounting nut will nold 

the parts together till the coil is wound. 
after sshich the whole form is slipped off. 
The inside core pieces fall out very easily. 
and the form can then be slipped off. 

Coil winder devised from grinder. 

If wire from an old transformer is 

used, it is best to wind it onto a spool 

first, using the winder for that purpose. 

The (hanger of breakage is thereby 

greatly reduced.-J.tMes Etcu. 

Revolution Counter 
This winder is constructed from an old 

automobile mileage meter. The picture 

LEAD BEARING wITN MILEAGE 
WASNER5 COTTER PIN 

ON CAEN SIDE 
TRANSF. FORM READY 
TO DE WOVND 

A WINDER 
MADE FROM OLD AUTO 
MI LEAGE METER 

Mileage counter makes 'ood coil winder. 

tells practically the whole story. Most of 
the stuff in it comes from the meter and 
associated parts. It is very handy to have 

a winder like this for odd repair jobs, 
and when you use a winder, the counter 
is almost necessary. 

A cover could be put over the disc 
counters so that only the numbers to be 

read would Show.-DONALD ANDERSON. 

METER 
WOOD PULLEY 
DRIVING 

WORM GEAR 

R Pill ov ing 'Wax From 
Coils 

Many oscillator, i.f. or similar wax - 
coated coils are easily repaired by the 
competent technician if the wax coating 

42 



is first removed in the following simple 
and effective manner. 

Fold three or four layers of ordinary 
Kleenex or similar absorbent tissue oser 
the coil and press lightly over this with 
a hot soldering iron. The heat will melt 
the wax and the tissue will absorb it. 

The coil is left practically wax -free for 
an easy repair job.-M. OBERHOLTZER. 

(oil Holder 
While attempting to improvise a wave 

trap from an old i.f. coil, 1 hit upon the 

Rubber washer holds coil on chassis. 

following' idea for holding it in place on 
the chassis without using rivets or sockets. 

I use three washers, first a hard fiber 
or metal one, second a rubber washer 
such as from an old tire tube, and last 
a cardboard washer. Each is equal to the 
diameter of the 'coil to be held. Now a 

screw and nut hold them in place as in 
the diagram (2 is the rubber washer). 
Simply press the i.f. coil form over the 
washers!-MtcuEL VARGA. 

Use For Old Audios 
Old audio transformers may he used for 

many jobs that call for small chokes. 
Simply hook them up as shown. 

o 
PLATE OF 

LAST AUDIO 
AMP. TUBE 

COND. 

J SP'K'R 

6- 

CHOKE 

6+ 

Old audio transformer used as a.f. choke. 

I first tried this when I wanted a choke 
to connect a magnetic speaker or head- 
phones to a small radia. They can be used 
also in the plate circuits of amplifiers 
where resistors are called for. In battery 
or 110 -volt sets changing the plate re- 
sistor for one of these audio chokes 
makes quite an increase in the volume. 
-AL l-lAUSER. 

Coil Switch 
The illustration is self-explanatory and 

shows a very good arrangement for short- 
wase sets. The contacts of the coil forms 
make good contact on the connectors.- 
JOIIN Mtt.tSAPS, JR. 

(For those who prefer tie three sep- 

COILS WOUND ON TUBE 

PANEL 

'/C HOLE 

o 
FOR SHAFT 

/ 
PRESSWOOD 

OR P:ASTIC 

'- CONNECTIONS 

MADE DF COPPER 

FRONT VIEW 

Short-wave coil switch of simple design. 

arate circuits scheme, that is, primary, 
secondary, tickler, a six -prong form could 
be used instead of the four.-Editor) 
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Efficient Coil Taps 
Here is a suggestion for a useful kink 

in tapping home-made coils. One end of 
a piece of heavy (No. 14 or 16) copper 
wire is flattened out with a hammer on 
an iron block. When winding the coil, 
the insulation is scraped at the desired 
point, the wire cleaned and sandpapered, 

and the flattened 
wire end crimped 
tightly around it 
and soldered, using 
as little solder as 
possible. 

This method of 
connection makes a 

solid joint which 
takes up very little 
space and therefore 
does not throw the 

of shape. It also makes very 
in bus -bar wiring.-RALPH 

-SOLID WIRE 

FLATTENED 
END 

winding out 
neat joints 
C. LIPPERT. 

TURN 
OF COIL 

It -F Oscillator 
The circuit in this oscillator is ex- 

tremely simple and the parts consist of 
an old i.f. transformer, a .0001-µf con- 
denser, and a tube which is, or can be 
used as, a triode. None of the values given 
are at all critical and a variety of tubes 
may be used. 

In this particular installation a 6J5 
which has seen better days gives excel- 
lent results. The i.f. transformer should 

I.F. 
TRANS 

TO I,.- 

2nd DET. 
GRID LEAD RED 

OF REC. 

.OI 

BLUE 

.0001 

GREEN 

e 
fJ O d n 

BLACK 

B+ FROM REC. B - 

TO 
FI LSON 
RADIO 

An easily improvised b.f. oscillator. 

tune to approximately the i.f. of the re- 
ceiver in use and after being installed, 
may be tuned to give a suitable note and 
output. It never needs to be re -adjusted 

as the tuning is usually so sharp in a 

broadcast -type receiver that the note may 
be varied quite easily by detuning 
slightly. 

In this particular case there was so 
much output from the oscillator that it 
was not necessary to couple to the second 
detector of the receiver at all, so the 
.01-µf condenser was dispensed with, a 
short lead about an inch long serving to 
give plenty of coupling. 

If the tube used has a suppressor grid, 
it may be left foaling and a screen grid 
may be tied to the plate. The color code 
shown applies only to the particular i.f. 
transformer that was used, but a quick 
continuity test with an ohmmeter or bat- 
teries and headset will show the different 
sides of the transformer, as the red lead 
will always go to B plus.-A. A. WICKS. 

Output Transformer 
When some emergency arises and you 

are in desperate need for an output trans- 
former, don't worry. Just dig up an old 

PLATE 

Br 

LOW 

IMPEDANCE 

(VOICE COIL) 

HIGH 
IMPEDANCE 

(HEADPHONES, 
LINE,ETC.) 

Power +ran former serves as output 
transformer. 

power transformer and connect it accord- 
ing to the diagram. 

This output transformer may be used 
as a push-pull output or a driver for 
either single or push-pull stages. In the 
latter case, the 115 -volt winding would 
be the primary.-Bon WEBB. 

(Some queer matches may be obtained 
from such a transformer. It is recom- 
mended that for many voice coils it might 
be worth while to try the two filament 
windings in series, comparing the results 
with those when one is used.-Editor) 
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Transformer Kink 
This kink may help someone who finds 

himself in the same position I did when 

one side of my push-pull transformer 
burned out. I rewired the circuit as per 

diagram, eliminating the burned -out 

section. 

01 

BURNED OUT 
SECTION 

B. O GNOOrBIA. 

Transformer burn -out bridged by 
shifting connections. 

The transformer still furnishes 180° 

out -of -phase signal to the output grids 
but at a lower voltage.-DONALD CifASE. 

(Incidentally, this method could be 

employed to use any audio transformer 
for push-pull input. Voltage gain and grid 
impedance would be low, but the idea 
might be worth while in some cases.- 
Editor) 

11. F. O. Transformers 
Very good transformers for beat fre- 

quency oscillators can be made from 

burned -out i.f. transformers. 
Cut off the burned -out winding, leav- 

ing the good one. (It rarely happens that 
both windings on one transformer go 

bad.) Unwind 30-40 turns and take off a 

cathode tap, then wind them back on 

again. Attach one of the trimmers across 
the whole coil and the other between the 
cathode tap and ground end. The grid 

50K 

GRID WIRE 

.0001 

30-40 ' 
CATH. TAP 

TURNS . GND LEAD 
B.f.o. transformer from old i.f. unit. 

leak and condenser can be installed in- 

side the shield can, and you have a com- 

plete b.f.o. assembly, as shown in the 
figure. 

I have made three of these and had 

good results with all of them-D. K. 

VANDERWATER. 

Coil Winder Jig 
Here is a simple jig for coil winding 

that can be easily attached to the fly- 

wheel of a sewing machine. I have wound 

power and output transformers quite 

satisfactorily with it. 
Two stove bolts form the means of 

fastening the board to the flywheel. The 

hoard used is 6 x 6 x 3/4 inches, but this 
will vary with the machine used. If pos- 

sible, the bolts can also be used to pre- 

vent the shuttle clutch from locking so 

that the sewing mechanism is inoperative. 

-JToVE 30Lli(2) 

Simple jig for winding coils. 

Various sizes of cores may be accom- 

modated by varying the size of the block 

A, which is fastened to the jig by the 

screw. Spring clip B is necessary to hold 

the bobbin securely. 
For counting the turns, the shuttle 

winding mechanism of the machine is 

useful. It frequently has a reciprocating 
arm to help in threading the bobbin 

evenly, which moves back and forth 

slowly. On this particular machine, I 

used one complete cycle of this arm to 
correspond to 36 tarns of the flywheel. 

Counting the number of turns was thus 
easily accomplished.-ALLEN W. JACKSON. 
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Doubling Voltage 
Many questions have been asked as to 

just how we get away with using a small 
power transformer (plate) and get so 
much high voltage. 

High voltage from small power transformer. 

Those who build this unit will find the 
cost low and the construction easy. Also, 
it will prove trouble -free. 

You can double your present trans- 
former rating, and get up to five hundred 
watts output, depending on the tubes you 
use as rectifiers. And the rectifierg are 
receiving tubes! 

I have run anywhere from six hundred 
to twelve hundred volts input this way, 
and front two hundred to seven hundred 
milliamperes. 

This can easily be seen as the plates of 
each rectifier are connected in parallel. 

Three 5 -volt or 2.5 -volt filament trans- 
formers with good insulation should be 
used. 

The input of the plate transformer will 
be double, since the use of the center tap 
is done away with.-WILFRED NEIL.. 

Experimental Coil Form 
When changing coils in experimental 

receiving sets, use an above -chassis sock- 
et and to each terminal solder a Fahne- 
stock spring clip. Standard coils can still 
be plugged in if desired without inter- 
fering with the clips and temporary -per- 
manent connections can be made if 
desired. 

When constructing a new coil, if the 
exact number of turns is not determined, 
simply wind about half a dozen more 
turns than you think are necessary to do 

a required job, attach the free end of the 
wire or wires to the Fahnestock clip and 
then begin taking off turns, making a 

temporary connection after each turn 
until the desired number of turns is 
reached. 

This idea can also be used on tube 
sockets when experimenting with a new 
type of circuit and where many tem- 
porary experimental connections have to 
be made. A good deal of superfluous 
soldering can be avoided in this manner. 
-JOSEPH CZABAN. 

l'lug-in Coil 
Here is an economy for radio beginners 

who have bought plenty of 45 -volt B bat- 
teries of the plug-in type. I use a plug 
and a socket taken front a worn-out 45 - 

volt battery. Front the plug, I cut off the 
clips (Fig. 1) leaving only the hook 
straightened up as in Fig. 2. Now take a 

cardboard tube of one -inch diameter and 
make three small holes near the base to 
suit the location of the hooks. Bend the 
hooks through the holes so that the coil 

F,yl 

F9 2 

fist 5 

T -To An! 

F9 3 

Sockc! 
CIWss/s ChOssls 

F9 4 

Sock.! 

Plug-in coil from battery plug and socket. 

form is held intact to the plug. Then 
wind your coil and solder the ends of the 
wires to the prongs of the plug. In the 
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rase of Eveready plugs, the prongs are 
hollowed. Since there are three prongs, 
the terminal leading to the antenna can 
be left hanging as in Fig. 3. 

The socket may be used like an ordi- 
nary socket to suit the purpose. Cut off 
the metal strips as in Fig. 5, and mount 
on the chassis. The terminal of the socket 
would serve as the terminals for the cor- 
responding leads as in Fig. 4. - 
A. Loctt.Io. 

Simple Line Booster 
In many temporary installations and 

not a few towns, the a.c. power lines may 
have very poor regulation. 

As a result, many sets, especially some 
of the a.c.-d.c. type, do not give good 
service during the evening hours, and 
some stop entirely. To overcome this, I 

used an ordinary old power transformer 
to boost the voltage. Only the filament 
windings are used. On old transformers, 

Using filament windings 
booster. 

TAPE rHFSE 
NOT USED 

as line voltage 

these are usually 2.5 and 5 volts, so you 

can have either of those voltages or 7.5 

by connecting them together. If you have 

a transformer with a 6.3 -volt filament 
winding, you can get as much as 11 volts, 

and some of the old-timers have several 
windings, also making a choice possible. 
On some of the smaller a.c.-(1.e. sets, an 

ordinary bell -transformer with a 10 -soli 
secondary worked well. 

The drawing is self-explanatory. If the 
set does not work with this arrangement 
simply reverse the leads connected to the 

secondary terminals. This must also be 

watched in connecting two secondaries 
together, for in one direction the voltages 
add but in the other they subtract. - 
GEORGE MURAKAMI. 

Push -Pull Transformer 
I constructed a general-purpose ampli- 

fier with a push-pull output stage, but I 

could not get a push-pull transformer 
with a center -tapped secondary. I had 

two single transformers from an old Fada 

480, so I connected them as shown in the 

illustration.-ERNEST W. CiIusoN. 

Improvised push-pull transformer. 

('oil Winder 
As sketched, the motor (if used) drives 

section E which may be moved against 

the driving wheel by pressure on the 

clutch lever, while the spring tends to 

cause its return. Iland operation is used 

where heavy wires are involved, the 

handle being connected to either the top 

or middle shaft. Gears A and C are 

best of the same size, so that a 1 to 1 

ratio is obtained for motor drive. B may 

be large enough to give a 4 or 5 to 1 ratio. 
To mount the coil form, the end brack- 

et is pulled back along its hinge and the 

outer cone (see figure) removed. The 
form is placed in position and the cone 

replaced. The latter is then tightened by 

means of a set screw. 

Flexible coil winder with counter. 

To carry the wire spool, two brackets 
may he mounted away from the winder. 
Two ordinary cones (not squared) may 

then be mounted on a %-inch shaft.- 
W. SMITH. 
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Section 8 .. 

NIIXCELLAWOUN 

Protractor Dial 
When in need of a precision dial, why 

not try a protractor? Its divisions are ac- 
curately spaced and make a neat ap- 
pearance, as may be seen in the photo. 

Dial at right made -from protractor. 

The metal types are usable where the 
readings are referred to a graph or chart 
for interpolation. When it is desirable to 
have a direct -reading dial, a celluloid pro- 
tractor is most useful. A paper hacking 
with the necessary markings and nota- 
tions is placed behind the transparent 
dial so that the calibration may be seen 
at a glance. A knob with a transparent 
hairline pointer increases the accuracy of 
the dial readings. 

Three small screws or rivets may be 
used to fasten the dial to the panel.- 
HAROLD PALLATZ. 

Dial Marking Template 
Often the experimenter finds it difficult 

to mark dials for home-made equipment. 
When this is attempted free -hand it often 
results in a splotchy job with markings 
not running true with the pointer. 

1 have made the job easy by employing 
a gadget made of thin metal as shown at 
the left of the figure. The device should 
be slightly longer than the pointer on the 
dial and the marking side should line up 
exactly with the center of the shaft. The 
tab at the outer end should be turned up 
so the marker can he held firmly in 
position. 

To use, remove the dial pointer and 
drop the marker guide down on shaft. 
replacing pointer again, as shown at the 
right. 

Now, suppose you are calibrating some 
instrument, say an oscillator. After tuning 
to the exact point on the dial, the guide 
is brought into exact line with the pointer 
and held firmly and then the pointer is 
moved out of the way and the line 
marked in. 

THIS 
TURPS 

UP 

THIS TC BE IN EXACT LINE 
WITH CENTER OF SHAFT 

This template makes dial marking easy. 

Main points can be marked with longer 
cross lines and intermediate points with 
shorter ones, as shown.-AUDIS ROBERSON. 
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Fluorescent Lamps 
Burned -out fluorescent lamps may be 

used to advantage by Radio Amateurs. 
They may be used as resonance or output 
indicators on the transmitter. They may 
be mounted on the panel of the r.f. stage 
of the transmitter, or coupled closely to 
the antenna feeders. If the r.f. output is 
not great enough to light the lamp, a 

wire connected to it should he placed 
close to the tank coil or the antenna post. 
Not only does it serve this purpose but it 
also beautifies the transmitter with its 
glow. It may be used as a modulation 
indicator on phone transmitters, since it 

FLUORESCENT WIPE COUPLED LAMP I/ CLOSE ro ANT. OR -\i L,/,` F/NAG TANK /F 
AMP REFUSES 
TO GLOW WITH- 

-'9 'I «/1 OUT/ON T CONNEC- j 
ANT. 

TUN//VG 

Q.F. 
STAGE 

Fluorescent lamp lighted by r.f. field. 

will glow more brightly when the audio 
voltage is impressed on the carrier. - 
ALEXANDER Rlccto. 

Series Outlet 
The sketch and photographs show a 

simple series -parallel attachment outlet 
which has a multitude of uses around the 
repair shop. 

One of the many uses would be to 

connect the soldering iron to one outlet 
and a 100 -watt lamp (or other size de- 

pending on the wattage of the iron) to 
the other. To keep the iron warm but to 
prevent tip burning, throw switch to 
series position. For full heat throw to 
parallel position. 

The use of two photoflood lamps of the 
kind used in photography, connected to 

these outlets permits, in the series posi- 

tion, plenty of light for focussing and 
composition together with exceptionally 

How the outlet box is wired. 

The box has a neat appearance. 

long life, and a pre -conditioning before 
turning on full brilliancy in the parallel 
position. 

For compactness, standard interchange- 
able plates and receptacles are used. The 
radio type, double -pole, double -throw 

SUPPLY 

r 

OUTLETS 

' 
' I 

' 

L----- 

SWITCH 
Switch to left - "series"; to right - 

"parallel". 

switch is mounted in one of the triple 
knockouts in the plate and wired as per 
sketch.-A. B. KLYNE. 
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Voltage Adjuster 
To prolong tube life in experimental 

apparatus where the line voltage ran to 
about 124 volts, I converted a bell -ring- 
ing transformer into an auto -transformer 

124-v.AC 

kººQQ-ººº 
óaó -06o01 

o o 
Auto -transformer hook-up to control line 

voltage. 

which permits lowering the voltage. 
Simply connect one , terminal of the 
secondary winding to a terminal of the 
primary so that they aid each other and 
connect the two windings in series across 
the line. 

The transformer used in this case had 
a 16 -volt center -tapped secondary. A few 
sockets, the transformer, a fuse block and 
a snap switch all mounted on a bread- 
board, provided a handy power supply 
outlet for the workbench. A more elabo- 
rate device can he constructed if desired 
by using a multiple switching arrange- 
ment as shown in the figure, from which 
you can obtain a boosting or bucking 
auto -transformer or a straight step-down 
to rated secondary voltages.-HAROLD .1. 

MAHAFFEY. 

(A hell transformer is not too good for 
this purpose. An ordinary toy transformer 

would be more efficient, as it is built for 
continuous load.-Editor) 

Cable Mack 
I have found a new use for old fluor- 

escent starters. After failing in my at- 
tempts to find a cable extension jack, I 
hit upon the idea of using a standard 
chassis jack and a defective fluorescent 
starter for the purpose. The starter is first 
dis-assembled. The metal shell is used for 
the housing. The plastic bottom plate is 

used as a base for the jack. The starter is 

disconnected from this plate and the 
terminals are punched out, leaving two 
small holes. A I ole is drilled in the 
closed end of the metal shell. Wires are 
connected to the chassis jack and are 
pushed through the holes in the plastic 
base. The nut is screwed on the jack and 
then the base is fitted to the casing. In- 
sert the paper insulator that originally 
was in the starter. Bend the metal tabs 
hack into position and the job is done. 
An ordinary phone plug is used.-JERRE 
H. PAPIER. 

Common Ground 
When a number of leads are to be 

grounded, a neater and more efficient job 
is made by using a common post con- 
sisting of soldering lugs mounted in 

IOLDER/NG 
LUGI 

NUT t. 
LONG 
3017 

LONG 8UIH/NG 

CHAS.!' II ®Gr. u iuiiiiiiu. 
LONt^j , r 
B UIN/y 

STAGGERED 

Multiple ground terminal. 

staggered positions on a screw grounded 
to the chassis. N. Z. Radiogram. 
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Automatic Off Switch 
This is for the benefit of those who 

listen to late programs in bed and do not 
want their radio to go on playing all 
night if they should fall asleep. 

Merely set the clock to ring at the end 

SP. f.r.'WITCHON ANGLE IRON ICNf INFO TO 
SACK OF C, 
ALARM 
CLOCK 

/ -t/o /9/, 
''.g i 
1.11: 

_ -- --- 
«l/NF COPO FPOM MO/ FCFIFR 

Radio cut-off switch made from alarm 
clock. 

of your favorite program. When it goes 

off, the wing nut turns the switch off 

automatically.-ROBERT I.. REVARD. 

Winding Indicator 
An old "Readrite" or similar moving - 

vane type of meter, or one that has a 

burned -out winding can be utilized as an 
excellent test meter to differentiate be- 

tween the various windings of a power 
transformer. Some transformers are not 
coded in accordance with R\IA speci- 
fications. 

To test, the meter is simply laid on top 

of the core of the transformer. Then each 
winding is excited by connecting the 
leads to a 1.5 -volt dry cell. There will be 

only a slight deflection when the high - 
voltage leads are connected, but the 5 - 

volt and 6.3 -volt windings will indicate 
approximately half -scale deflection. The 
5 -volt winding will read slightly higher 
than the 6.3 -volt winding while a 2.5 -volt 

filament winding will read highest of all. 
With a little practice and some sort of 
calibrated chart, the settings for each 
winding can be discovered. It will then 
be possible to determine whether any 
windings are shorted partially or com- 
pletely. 

It would not be advisable to use a 

meter that is still in regular daily use. 
as the intense magnetic field developed 

may cause a change in the meter magnet 
which would cause inaccuracy in future 
voltage readings.-PETER R. HEATH. 

Heavy Wire Lug 
It is often difficult to attach heavy 

stranded wire to any device that is 

equipped with small screw terminals. 
This task is made easier and more sub- 

stantial by filling the end of the wire 
wtih molten solder and allowing it to 
cool. The end is then pounded flat and 
drilled to pass the screw. The screw is 

run through the wire and into the ter- 
minal block to make a semi -permanent 
fastening.-THEODORE A. BYLEs. 

Simple Mercury Switch 
The figure illustrates an easy -to -build 

mercury switch for use at 110 -volt loads. 
Two common pins are pushed through a 

cork in a glass pill -bottle (obtainable 
from drug stores), leads being soldered to 
binding posts. I bent the ends of the pins 
into loops to make better contact. 

CINDING POST 

STOPS 

WOODEN 

ARM 

WOODEN BASE 

WOODEN UPRIGHT 

BRASS CLAMP 

PILL BOTTLE 

FLEXIBLE 

/CORK 

MERCURY L-PINS 
Home made II0-volt mercury switch. 

A small amount of mercury is placed 
in the bottle and the bottle clamped to a 

wooden arm.-HowARD H. ARNOLD. 
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Audio "Squegger" 
I have been using this audio oscillator 

circuit for some time. It is simple to con- 

struct, very cheap to build and uses no 

large parts such as transformers. 

1541EG. 

11 
CI -.0010 

10-100ywf 
TOM/If/1 

6J5 - 
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Simple audio oscillator. 

Actually it is nothing but a simple self - 
pulsing oscillator with the pulse rate fall- 
ing in the desired part of the audio 
spectrum. The one I have at present is 
adjusted to oscillate at 800"cycles which 
is a standard m.c.w. (modulated con- 
tinuous wave) frequency. If the coil 
specifications are followed, it will trans- 
mit a modulated c.w. signal which can be 
picked up on any broadcast set within 20 

or 30 feet. No connections between the 
broadcast set and the oscillator are 
necessary. 

If the plate lead is broken at point X 

one or more pairs of headphones may be 
operated directly from the oscillator with- 
out the use of the broadcast set. 

If the 5-meg potentiometer is set too 
low, (which would increase the audio fre- 
quency) the oscillator may start acting as 
a superregenerative detector and cause 
hissing in the broadcast set. This will 
occur only when the frequency is set 
much too high for proper audio output 
(around 6 kc). It can be eliminated by 
experimenting with the value of Cl. 
Using this exact circuit, no such trouble 
should be encountered.-J. W. HARFORD. 

Improved Volume 
Control 

When a receiver using the antenna 
shunt plus grid -bias type of volume con- 
trol circuit is tuned to a powerful sta- 
tion, it is often difficult to completely 
silence the set at the minimum setting of 

the volume control. This may be cured by 

connecting a resistor from the B plus end 
of the plate coil to the cathode of the r.f. 
tube. This causes additional current to 

flow through cathode biasing resistor thus 
increasing the bias on the grid. 

The value of the resistor will have to 

be determined by experiment, but will 

probably range between 50,000 and 100,- 

000 ohms. A two -watt resistor is recom- 
mended in this revised circuit, as con- 
siderable current flows when the volume 
control is in a position which connects 
its lower end to ground direct.-H. A. 

NICKERSON. 

Two Short -Wave Kinks 
A music stand base makes a FB an- 

tenna for either 21/2 or 11/4- meter bands, 
giving directional characteristics in three 
directions. If legs are adjustable, experi- 
ment to find resonant length. Approxi- 
mately 24 inches is a quarter -wave at 21/2 

and a half -wave at 11/4 meters. 
A five -cent pyrex bowl makes a good 

feed -through insulator. Drill through, 
using low-pressure drill and light oil for 
lubrication. Total cost is 20 cents com- 
pared to about $3.00 when purchased 
complete.-GERALD SAMKOFSKY. 

Speaker Grille 
A convenient and modern -looking grille' 

for small speakers can be made from a 

plastic screen or old dial celluloid. The 
dial covering is well adapted for this 
purpose as it is convex rather than flat. 
It can be glued in place from the inside 
of the cabinet. If thin celluloid is used, 
slots can be cut with a penknife or 
single -edged razor blade following any 

PlAiT/C ICRFEN 
IV EOAe)UNDL34CK.4ND OWED, 

271E 
`PLASTIC SCREEN 

Plastic speaker grille. 

design which may appeal to the con- 
structor's taste. The grille can be given 
a coat of shellac or paint if desired as 
a finish.-Toni LA MB. 
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Interference Eliminator 
Interference in radio receivers caused 

by doorbells ct1n be eliminated in two 
ways: (1) By connecting a condenser 
across the contacts of the bell, or (2) by 

making the bell an alternating -current 
type. Since most bells now work on a 

transformer, this can be done easily. The 
wire leading to the armature contact of 
the bell is removed and connected to the 
coil, as shown in the diagram. The bell 
will vibrate as well on a.c. with this con- 
nection as it did previous to the change. 
The armature may have to be stiffened 
slightly to permit vibration. - V. 

PETRUCELLY, JR. 

NKMN /{/KG 
MAGNET 

TO A.C. 
TRANSFORMER 

Doorbell noise eliminated by converting 
to a.c. 

Band -Spread Condenser 
This band -spread condenser was made 

from an old junk box condenser (from 
one of the first battery radios made). 
This was one of the condensers that was 
put together with screws instead of by 

other means. 
First it was taken apart and the two 

bars at each end that held the stator 
plates were cut out about 1/2 inch in the 
center of this bar (see diagram). All but 
two plates were then removed from the 
two sections. 

Before doing this affix the two bakelite 
pieces on each end by putting a bole 
through the bakelite and the center of 
the bar that is going to be cut out. Then 

TAKE CUT ALL PLATES 
BUT 2 IN ROTOR AND 
2 IN FIXED POSITION 

make two holes % of an inch from the 
center of the first hole and tap these. This 
condenser took me about four hours to 
construct. 

CUT OUT TO MAKE 
2 -GANG CONDENSER 

RAKEL TE 
STRIP 

BAND SPREAD CONDENSER 

Band -spread condenser made by removing 
plates. 

Other types of condensers can be made 
into band -spread condensers with a little 
work and thinking. A two -gang condenser 
would be still better for a band -spread 
condenser if the plates are broken or 
taken out.-LAWRENCE IIANT. 

Binding Posts 
llere is a good idea for amateurs and 

experimenters when stuck for binding 
posts or phone terminals. The brass fe- 

male contacts inside an ironing-cord'sock- 
et can be used in the following manner. 
A wood screw is used to hold the contact 
to a breadboard. The wire from the unit 
being connected is wound around the 
head of the screw. The screw is then 
tightened down securely. Phone tips or 
test leads can then be plugged in at will. 
If there is any high voltage present, the 

WOOD SCREWS 
TO BASE FASTEN 

BOTH WIRES 
AND TERMINALS 

WOOD BASE 

PHONE OR TEST LEADS 

Ironing cord terminals as binding posts. 

contacts can be covered with cellulose 
tape to prevent shock and minimize the 
danger of shorting.-V. GroWsxt. 
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Odd -Sized Resistor 
If you need, let's say, a 10 -watt 30 -ohm 

resistor, look for one of approximately the 
same wattage; for example, a 300 -ohm or 
as close as you can get to the desired re-' 
sistance. (The resistor must be of the in- 
sulated type.) Get from a burnt -out wire 

NEW WIRE 

SLIDE CLAMP 

0 ERMINALS TINY 
CLAMP 

-.Id: IIII , 

TIN SQUARES 

MOUNTING SCREWS 

BAKELITE STRIPS 

Odd -sized resistors from old insulated units. 

resistor a piece of wire. Wind it securely 
around one of the ends of the resistor, 
make a tiny clamp with a little screw and 
two small nuts; clamp the wound wire to 
the resistor terminal with the clamp. 

Wind over the same resistor the 
amount of wire required to satisfy your 
needs, then put over the new terminal a 
previously fixed slide clamp from a dis- 
carded resistor, and . . . Oh, yes! A 

mounting. Solder two little squares of tin 
or brass sheet to the wire points of the 
resistor. Get two strips of bakelite or 
other similar material. Make two slots in 
one ofethe strips to receive squares and 
wire, bend wires properly. Drill two holes 
in strips of bakelite so you can mount 
on chassis.-GILRERTO G.ARZAC. 

Stánd-By Switch 
On our signal generators in the lab we 

installed a stand-by switch in the B plus 
circuit so that the signal could be cut off 
when not wanted, yet was ready to use in 
an instant without warming up. This pre- 
vented an interfering signal from being 
picked up when we did not want one. 
Simply placing a toggle switch in the B 

plus circuit does the trick.-KENNET 
C. DIKE. 

A Good Kink 
For beginners who want to learn the 

code, but who own broadcast receivers 
without a b.f.o. here's a good trick. 

There are two simple ways to get re- 
generation and enable the set to pick up 
c.w. signals. One way is to wrap a piece 
of thin wire around the plate of the first 
i.f. tube and then wrap it around the grid 
of the same stage. Needless to say the 
wire must be insulated. Experimenting 
will indicate just the right amount of 
wire to use. 

Another method is to disconnect the 
screen bypass condenser of the first i.f. 
stage. Either method will cause the tube 
to oscillate. thereby beating with c.w. 
signals and making them audible. - 
.IOItN OLIVEIRA. 

Quick Battery Rook -Up 
Many times one desires to use flash- 

light cells without having to solder wires 
to the terminals of the batteries. One can 

TERMINAL 

Soupert 
GRID 

IrrhWWW1 / C A P 

BARE WIRES 
BETWEEN COVER as. BATTERY 

Grid caps make fine battery connectors. 

avoid this by using grid caps for the posi- 
tive terminals and a bare wire slipped 
under the cardboard cover of the battery 
for the negative terminals.-DoN Lint. 
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Belays 
This substitute for a high -resistance re- 

lay uses a core from an old audio trans- 

former or filter choke with the core cut 

as shown in the dotted lines. Earphone 

pole pieces might be used also. The core 

is cut or one side is removed, and the 

windings left on. Both windings may be 

connected together for added impedance, 
but is not necessary, it being possible to 

use a transformer with a burnt -out pri- 

mary by connecting the secondary alone. 

Windings are not shown in the diagram 

for the sake of simplicity. The armature 
is of soft iron to prevent its maintaining 
magnetism. C is a copper rivet. Space 
between armature and core should he 

small for higher efficiency. The armature 
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Audio transformer converted into sensitive 
relay. 

could conveniently be one of the lamina- 
tions cut out to proper size and shape. 

The upright for the pivot may be made 
up from an old lamination. 

A Ford ignition coil secondary might 
he used with a few modifications in de- 

signs.-GtLEs M. CRABTREE. 

Battery Charger 
You don't need expensive apparatus to 

charge your storage battery. You only 
need a 6 -amp charger bulb and a resist- 
ance. The latter may be a 600 -watt cone 
heating element with one-half ¡he resist- 
ance wire removed and the remainder 
stretched to fit the cone form. This ar- 
rangement produces a 5 -amp charge rate. 
If the entire resistance unit is used the 
charging rate will be about 2 amp. An 

inexpensive ammeter may be inserted at 

A to indicate charging rate. 
To operate: connect clip C to one cell 

of the battery and as soon as the bulb 
filament glows, insert plug into a 110 - 

volt a.c. outlet. When rectification starts, 

A.C. ll7r- - 6 JTOR.46E BATTERY r-- 
T+ 
6AA/R. ChARGFR BULB 

Simplest a.c. battery charger. 

remove clip. Heat produced by rectifica- 
tion maintains the action.-HAROLD E. 

BU LM ORE. 

Potentiometer 
Some time ago I had need for a 10 - 

watt potentiometer but could find none 
available. I made the following substitute 
from a 10 -watt voltage divider. 

From an old Atwater -Kent model 40 
radio, I removed the outside mounted 
potentiometer, using the case, knob and 
wiper. As shown, the wiper (of springy 

I i : 
PttdItBNIUA'71U1't;li.4d't11 I 

Heavy current potentiometer. 

metal) moves across the turns of the vol- 

tage divider. The result is a smooth vari- 

ation of resistance throughout the entire 
range. Adjust the wiper to make good 

contact yet little friction.-DEAN SPEIDEI.. 
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Powerless Intercom 
A good intercommunicatOr, for short 

distances, may he made without using 
batteries or switches. 

ORDINARY 500n LINE TO VOICE COIL TRANS. i L 

3"PM SPEAKER 3 P M SPEAKER 

Simplest of intercoms-two PM speakers- 
plus two output transformers. 

Two 3 -inch PM dynamic speakers are 
connected to output transformers (500 - 

ohm to voice -coil) and the primary wind- 
ings of the transformers connected to- 
gether by a line. 

By speaking into one of the speakers, 
from a short distance, a voltage is set up 
within the voice coil and stepped up on 
the secondary. It is then passed through 
the primary of the other transformer and 
the voice coil is excited. This works re- 
markably well with the high -efficiency 
speakers which use alnico magnets. - 
E. A. CHAPMAN. 

Transmitter Kinks 
Kink number one is a home-made neu- 

tralizing condenser for small tubes such 
as 6L6, 2A5, etc. Take a piece of copper 
tubing 3/16 -inch size as one plate and 
use a piece of well -insulated wire for the 

TO 80r raw OF , PLATE COIL 

L 

WELL INSULATED WIRE 
THAT FITS CLOSELY 

IN TUBE . 
COPPER TUBE Az=7 TO GRID 

OF TUBE 

STANDOFF INSULATOR 

COPPER TUBE 

a - STANDOFF 
INSULATORS 

Top-Low-capacity condenser. 
Bottom-Standoffs for coil mounts. 

other plate. The copper tube is about 4 

inches long, and the capacity can be 

varied by pushing the wire into the tube 
or pulling ít out. 

Kink number two is the use of two coil 
mounts for one stage in a transmitter. 
The idea came to me when I found that 
I could get much more output on 10 

meters with a self-supporting copper tube 
coil, than with a coil wound on a coil 
form of the plug-in variety. I use a T-40 
as the final on 10 neters, but when oper- 
ating on the other bands the T-40 stage 
becomes a buffer amp and feeds a 203A 
final. As the 203A is link -coupled to the 
T-40, a coil of the plug-in variety was 

found to be the best suited to the case. I 
wired in a coil socket for the plug-in coils 
in parallel with the standoff insulators, 
which have large jacks for the copper 
tube coil.-GEORGE LEVENSALOR. 

Multi -Point Switch 
This is an excellent switch for a num- 

ber of purposes, such as tone controls, 
band changing, meter ranges, etc. 

VOLUME CONTROL BEARING 

NUT r -CONTACT POINTS 

SPRING WASHER - 
- INDEX HOLES 

BRONZE SPRING - 

BAKELITE OR 
PRESSED WOOD 

Multi -point switch easy to build. 

Some volume -control shafts and bear- 
ings can be easily adapted to this switch. 
They have the spring washer and pin or 
split washer to hold the control arm tight. 

A square hole should be punched in the 
arm and the shaft riveted on. The ground 
connection can be made by putting a 

large lug under the nut.-DON LOTZER. 
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An H -F Buzzer 
This buzzer produces an excellent high - 

frequency note and is not particularly 
difficult to construct. Any headphone unit 
will do, though a large one will be easier 
to work with. 

Details are given below: 
1. Telephone case cover (insulated). 
2. Housing. 
3. Telephone coils. 
4. Brass plate (app. V2"). 
5. Fixing nut. 
6. Silver contact. 
7. Permanent magnet. 
8. Diaphragm. 
9. Adjusting screw. 
The diagram tells the whole story. No 

Z ° rJri 

H.f. buzzer from headphone unit. 

further instructions are necessary.-W. 
SNAJBERK. 

Cuts Condenser Capacity 
- This plan will change an ordinary 
broadcast condenser into a low -capacity 
type. 

A trimmer is connected in series with 
the broadcast condenser. This lowers the 
capacity, the amount depending on the 
size of the series condenser. 

To change a 365-µµf to a 140-µµf con- 
denser, use a 200-µµí condenser in series. 
A mica condenser or a trimmer type will 

do. For a 100-µµí condenser use 150 

µµf in series, and for a 75941f condenser, 
100 µµf. 

This will work either with a single 
condenser or with a ganged unit. - 
EDWIN BOHR. 

Novel Fuse Clips 
It is sometimes desirable, in a radio 

set or especially in measuring instru- 
ments, to use fuses of the cartridge type 

to protect the apparatus from damage due 
to short circuit, overload or other cause... 

In some cases there is not sufficient 
space for the usual fuse mounting. It will 

Grid clips make good fuss terminals. 

be found that the grid clips, sold for use 
on metal tubes, will fit perfectly on the 
caps of these small cartridge fuses and 
require practically no space. New Zea- 

land Radiogram. 

('ode Oscillator 
Illustrated is a simple but efficient code 

practice oscillator, which is ideal for code 
classes because it uses no transformer and 
does not require a tube and its filament 
supply. The note is not quite a sine wave, 
but it is very easy on the éars as there 
are melodious overtones. 

The circuit is a relaxation oscillator 
which is almost foolproof. Some bulbs 
will work better than others and on the 
whole argon bulbs will be found to oscil- 
late more readily than neon ones. If the 
lamp lights, but no cscillations occur, in- 
crease the value of the potentiometer in 
small steps until the oscillations do occur. 
If the light goes out before oscillations 
occur, try a new lamp or more voltage. 

OR AR(ON 
BULB 7hVI. 

-1+ 
90V D.C. 

CODE OSCILLATOR 
(RELAXATION TVVF) 

Code practice oscillator utilizing neon tube. 

The current drain is very small, so small 
portable -type B batteries can be used. 
Even these will last almost indefinitely. 
-ROBERT IIAUFE. 
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Phase Experiments 
Here are two easily performed experi- 

ments to show the effects of an inductance 
and a capacitance on lag and lead of 
currents. 

In the first figure, when the switch is 
closed, the voltmeter indicates far in ad- 

oppr. 200n 

"Lag" and "lead" of current are demon- 
strable with these simple circuits. 

vance of the ammeter. The coil may be 
one of about 200 ohms d.c. or the second- 
ary of a high -voltage transformer, (If a 

large condenser [400-700 mil is added in 

series, both meters rise at the same rate, 
showing resonance.) 

In the second figure the ammeter indi- 
cates first. The condenser may be about 
500 pf and the resistor between 2000 and 
3000 ohms. A 1.5 -volt cell is sufficient for 
both experimetlts.-J. H. SHAY. 

"Metallized" Panels 
Old bakelite panels can be renewed if 

they are badly drilled up and scratched 
by gluing or cementing a piece of fancy 
gift paper (the metal embossed type) 
over the surface of the panel, then ap- 
plying a coat of clear lacquer. Old Bake- 
lite dials from which the numbers or 
scale markings have been worn, may he 
renewed by rubbing tooth paste over the 
obliterated marks, then removing the ex- 
cess. They will show up white as new and 
last as long.-ROBERT E. DESMOND. 

(The Editor remembers distinctly his 

trouble in making a radio work in an 
apartment papered with a special dull - 
gold wallpaper. Only after noting sparks 
between it and the aerial of the a.c.-d.c. 
set did he inquire, discovering that the 
room was papered with a metal foil used 
for packing tea. A 3 -foot antenna out of 
the window restored reception to normal.) 

Fixed Crystal Detector 
Obtain one of the very many types of 

adjustable crystal detectors available. 
Polish the end of the catwhisker with 
sandpaper and find the most sensitive 
spot on the crystal. 

Now let fall a drop of collodion, used 
in aeroplane model making, and you have 
a fixed sensitive detector that will last 
for years without needing adjustment.- 
JOSEPH D. AMOROSE. 

Print. Timer 
For photographic and other 'uses, this 

timer provides an accurate, dependable 
circuit to determine time intervals. With 
SW1 in position 1 the tube acts as a 

diode, charging condenser C. In position 
2, the negative bias (which cuts off plate 

PRINTER 
or 

ENLARGER 

Adjustable 

Rp 

time -interval circuit controller. 

current) slowly leaks off and the relay 
opens. 

The timing interval (during which the 
relay is closed) is controlled by the 5- 

megohm potentiometer, increasing as the 
resistance of the latter is increased. - 
JOHN YEAGER. 
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Xial Adjuster 
The crystal detector enthusiast and ex- 

perimenter is constantly changing and 
trying new circuits and substituting com- 

ponents and coils of various sizes and 

Diode detector useful in comparing 
crystals. 

types. In making these changes it is 

necessary to adjust and reset crystals. 
Often a true comparison of the changes 
and substitutions cannot be made. By 

using one side of a 61I6 tube and heating 
it with either a 6 -volt battery or a 6 -volt 

transformer you have a perfect and stable 
detector. No other voltages are necessary. 
It works the same with the cathode or 

plate hooked either way' in the circuit. 
For easy handling place the tube in an 

unmounted octal socket and solder leads 
to one plate and one cathode pin (either 
to pins 3 and 4, or to pins 5 and 8). 
Using Fahnestock clips this detector can 
be slipped in and out of the circuit very 
easily. 

This is a little louder than the average 
crystal, but good crystals will equal its 
volume. This also gives a good check on 

the various crystals being experimented 
with. The compact size of this tube and 
socket makes it less bulky than some 
crystal holders and detectors. 

The real crystal fan, however, operates 
without tubes and batteries and will 
therefore replace this 61116 detector with 
his crystal after he has made his adjust- 
ment.-J. B. TANNEIIILL. 

Improving The Crystal 
Some years ago I tried the fixed crystal 

detector in tubular form put out by Car- 
borundum, and a little later tried their 
adjustable model, claimed to be perman- 
ently sensitive. Success was indifferent, 

and the crystals were abandoned. 
Recently I got out the old carborundum 

crystals and started a few experiments. 
The old fixed crystal was supposed to 

have five pounds contact pressure. I re- 

moved the cap with the adjusting screw, 
mounted the tube in a vertical position, 
soldered a light flexible pigtail to the 
brass side of the chromium -plated brass 
slug and let the slag rest on the crystal 
with its own weight only. 

I find this to be a great improvement 
over either the fixed or adjustable types, 
and use it regularly. I sometimes lift the 
slug by its pigtail and rotate it a little, 
or jar the set, to revive sensitivity, but 
this need only he done at rare intervals. 

In short, I find that chromium-on-car- 
borundum, with light pressure, is the 
most satisfactory crystal.-If. R. SMITH. 

Canned Crystal Set 
Most junk boxes have the necessary 

parts for this one. Use an old shield can 
(2) over which is fitted snugly the coil 
form (3) which has about 125 turns of 
No. 24 insulated wire. The form is about 
2 inches in diameter. Another shield can 
(I) is now fitted over the coil, so that 
it will slide back and forth over the coil 
for tuning. 

Use flexible wire for coil connections. 
Can No. 2 should be wrapped with gum- 
med paper so as to prov:de a snug fit 

with the coil over it. I believe this design 
to be original.-JOHN 111AYNES. 

TO AERIAL 
3 

TO 
GND. 

Shielded tuning coil for crysta set. 

(Experiment has shown that operation 
is improved if the shield cans are slotted 
lengthwise with a slot about %s -inch 
wide. Editor) 

2 
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35Z5 Repair 
Having quite a few old resistor line 

cords on my bench and several 35Z5's 
with a defective filament tap, I tried to 
use the resistance wire of the line cords 

ri" 
h 

'r ( 
«E) 

#3 
Repairing 35Z5 with open filament tap by 

winding resistance wire on base. 

to repair the tubes, and it worked! I 

measured 30 to 35 ohms of the line cord 
resistance, and cut that piece off. I then 
connected one end of the resistance wire 
to pin No. 3 of the 35Z5 which is one 
side of the filament tap. This is brought 
up onto the tube base to the point where 
the bakelite base meets the glass. A layer 
of tape is then wrapped around this to 
hold it in place and to prevent shorting 
the wire to succeeding turns. The rest of 
the wire is wound around the base of the 
tube, beginning from the top and working 
down. After this has been completed, an- 
other layer of tape is wrapped around 
the entire winding, and the free end of 
the resistance wire is brought to the other 

side of the filament tap, pin No. 2. - 
DAVID FRIEDt AN. 

(This idea is much more satisfactory 
than the usual repair job of jumping the 
tap at the base, and either doing without 
a pilot light or wiring in a separate 
light. Editor) 

Wattage Receptacle 
Most wattmeters require current trans- 

formers, expensive shunts and the like. I 

submit herewith one which is easily made 
from odd parts. 

An 0-10 volt Jewell movable -vane type 
voltmeter was used. The meter coil was 

too high to use "as is" so we removed 
turns, to convert it to an a.c. ammeter. 
Light bulbs were used as a load, and the 
turns were removed from the bobbin, until 
a 50 -watt bulb read half -scale. We now 
have a wattmeter reading between 0-100 
watts. 

When we get a receiver to repair we 
immediately put it on the wattmeter re- 
ceptacle to see how much wattage it con- 
sumes. If the wattage is about the same 
as the manufacturer's rating, we know we 

can't harm the receiver by letting it run. 
If the wattmeter shows excessive wattage. 
we immediately shut it off and the ohm- 
meter goes to wgrk to find the "short." 

The receiver may read slightly lower 
than normal and still be all right 
since the power factor of the average 
transformer is about 80%. Light bulbs 
were used for calibration since they are 
non -inductive and cause no phase dis- 
placement of current and voltage. For 
those who don't like to read meter scales, 

WATTAGE Vii\ 
RLCEPTACLE 

Current consumed by set is indicated on 

meter. 

you can calculate the wattage by multi- 
plying the current by voltage by 80% 
power factor.-GEOR.E R. TARR. 
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Handy "Trouble -Light" 
When making repairs or looking for 

defects, this clamp -on light made from a 

FL ASH LIGHN 
BULB 

BRASS 
CONTACT 

BRASS CONTACT 1 SCREW 

This trouble -light can be clamped 
anywhere. 

spring clothespin lends an extra hand to 

the radio mechanic. 
To prevent splitting the wood of the 

clothespin, first drill a small hole about 
half -way through before inserting screws. 
Be sure to use heavy bare wire for the 
coil around the base of the bulb. 

The uses of this device are practically 
unlimited. The battery holder can be 

made to hold more than two cells if de- 

sired. Almost any convenient length of 

wire can be used between batteries and 
lamp. Flexible twisted cord is good. - 
G. BAGDY. 

Unique Crystal Detector 
A single disc from a dry kuprox bat- 

tery charger makes an excellent "crystal" 
detector. Use the copper oxide disc as the 
crystal and a piece of carbon or old motor 
brush as a catwhisker. 

The carbon should be about t/ -inch 
thick and held to the copper oxide side 
of the disc with moderate pressure. 1 use 

a wooden spring type clothespin.- L. E. 

SHEPARD. 

Knobs From Bottle Caps 
Sometimes, especially in fixing up old 

or discarded sets, the serviceman needs a 

set of knobs. Sets of these can easily he 

made from plastic bottle caps, quanti- 
ities of which can be found, in all colors 
and sizes, around the ordinary household. 

All that ís needed ís a few empty 

thread spools and a strip of metal, such 

as clock spring or a steel from an old 

corset, about t/ -inch wide. 
Simply trim the spool and cut it the 

size of the inside of the cap, then glue it 

in place. Cut a short piece of the metal 

strip and drive it into the spool across 

the hole, leaving enough space to fit the 

hole snugly to the control shaft of the 

PUSH SPOOL 
INTO CAP, 
AND GLUE 

PLASTIC 
CAP 

METAL 
STRIP 

Plastic cap, plus spool se:tion = radio 
knob. 

set. The whole idea is illustrated in the 

diagram.-R. W. SOCKWELL. 

II ead phone Adoption 
For humless headphone reception from 

an. a.c. radio, try connecting the phones 

in the power tube input circuit instead of 

the output. Quality will be better and 
volume loud enough for all practical 
purposes. 

In some cases it may be found even 

better to go back to the first audio tube 
grid circuit, and headphones can be 

hooked into the phono input circuits of 

some radios. 
A switch should be connected as shown 

in the drawing. A s.p.d.t. switch will both 

OUTPUT TUBE 

Phones connected to amplifier input circuit. 

connect the phones and cut out following 

stages, silencing the speaker. - PETER 

BEDROSIAN. 
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Crystal Tuner 
If you have a PA system or 

this little tuner will come in 
can be connected directly to 
circuit of the amplifier and 
better than average reception. 

GALENA pa 
FIxFD 

amplifier, 
handy. It 
the input 
will give 

To INPUT OF AMPLIFIER 
WIELDED CABLE 

Crystal tuner for use with any amplifier. 

The coil is wound on a form 3 inches 
in diameter, using 100 turns No. 24 cot- 
ton -covered or enameled wire tapped 
every ten turns.-A. LAPOINTE. 

Dip Soldering 
For production soldering by the dip- 

ping method, accumulation of dross ís al- 
most entirely eliminated by putting a 

good supply of powdered charcoal on top 
of the solder, as shown in the drawing. 
In dipping, the charcoal spreads away 
from the component being dipped and 

POWDERED CHARCOAL 

SOLDER 
POT 

WITHOUT DROSS 

To solder object, simply dip it in pot. 

none is withdrawn on the tinned object. 
The charcoal is gradually consumed 

and more should he added as needed. It 
is important to use mood charcoal pow- 
der. Do not use animal bone charcoal, as 

it retains grease and will adhere to the 
parts dipped.-WILLIAM LYON. 

handy Tool Tray 
The tool tray illustrated is the one 

found ill the usual metal tool box. By 
constructing a "goose neck" from stan- 
dard plumbing fittings the tray can be 
kept off the Serviceman's work bench 
and, yet, can be replaced in the box for 
outside jobs. 

One-half- or three -quarter -inch water 
pipe sizes will serve for the plumbing fit- 
tings required. These parts are commonly 

BOTTOM Ylf JHOWING ENGAGEMENT 

B 

3 WOOD IcREWI 

A- 
X 

END Of 'ORK BENCH 

Adjustable tool tray from pipe fittings. 

used and can be obtained either from 
your local plumber or from the local 
hardware and plumbing supply store. 

"A" is a base used for attachment to 
wood. Two are required. "B" is a Street 
Elbow. Two required. "C' is an Elbow. 
Two required. "D" is a six-inch length of 
pipe threaded at each end. It comes in 
stock at this length, threaded as specified. 
Three required. 

Parts should be joined together tightly, 
except at the three points marked "X" on 
the illustration. These points must be a 
little loose to allow for easy swing. The 
weight of the tray will hold the rig firm. 

At points "Y," tracks (grooves), are 
required to engage the inverted base. 
These can be made as shown from any 
available metal strips, or Bakelite. Stan- 
dard radio bolts (6-32), will be strong 
enough.-WILLI ADS LYON. 
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Iron, 32 -volt 

30 
36 

Wax, Removal from Coll 
Winder: 

42 i 
Irons, Tinning 31 Coll 42 Speaker: Coil Jig 15, 47 
Cone Mounting 26 Winding Indicator 61 Grille 52 Wire: 

Squegger, Auto 52 Gauge, Simple 35 Stand-by Switch 64 Lug 61 Starter Rectifier 9 Stripper 36 Stripper, Wire 36 Wireless Phono Player 40 Substitution Box 16 Wrenches, Color Coded 32 

64 
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RADIO -CRAFT LIBRARY SERIES 

Each book in this new series is crammed full of meaty material 
for immediate, practical application. All are set in modern 
easy -to -read type, carefully printed and illustrated. 50c each. -=,- 
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29-HANDY KINKS AND 
SHORT CUTS. A compila- 
tion of practical methods 
of overcoming difficulties 
encountered by every radio 
man. Here are kinks on an- 
tennas, servicing, the shop, 
power supplies, etc. - ar- 
ranged by sections for easy 
reference, and illustrated. 

30-UNUSUAL PATENTED 
CIRCUITS 1944-46. A di- 
gest of new radio -elec- 
tronic patents, many the re- 
sult of wartime research, 
valuable to anyone in the 
electronics field. Covers: 
Control Circuits; Power 
Supplies; Detectors and 
Amplifiers: Foreign Patents 
and others. Simplified cir- 
cuit diagrams. 

31-RADIO QUESTIONS 
AND ANSWERS. Here are 
answers to questions most 
frequently asked the "Ques- 
tion Box' editor of RADIO - 
CRAFT. The material se- 
lected is well diversified 
and chosen for practical 
application to workaday 
problems. Many diagrams. 

32-ADVANCED SERVICE 
TECHNIQUE. An up-to- 
date collection of in- 
formation on specialized 
phases of servicing, appeal- 
ing to the advanced ser- 
viceman. The book is a 
diversified library of ideas, 
methods, and procedures 
not found in other books 
for professional servicemen. 

33-AMPLIFIER BUILDER'S 
GUIDE. A valuable book 
for the designer and con- 
structor of sound equip- 
ment. Theory and construc- 
tion of audio amplifiers are 
treated. It contains a wide 
range of technical data on 
amplifier design, followed 
by constructional details 
for variety of amplifiers. 

34-RADIO-ELECTRONIC 
CIRCUITS. Here is n ex- 
tensive collection of cir- 
cuit diagrams with a brief 
description of each, to 
serve as source of inspir- 
ation to the experimenter 
bent on developing new 
circuits. Constructional date 
is purposely limited to al- 
low space for maximum 
number of circuits. 

35-AMATEUR RADJO 
BUILDER'S GUIDE. Here is 

book for the "hem" who 
builds his own. Practical 
and down-to-earth, it is 
divided into sections on 
receivers, transmitters, and 
miscellaneous (antennas, 
converters. and other 
equipment). The book is 

packed with information. 

36-RADIO TEST INSTRU- 
MENTS. Every radio man 
can use this new book on 
building test equipment. 
Among the instruments de= 
scribed are signal tracers, 
capacity meters, portable 
and bench multicheckers, 
signal generators, tube 
checkers, and electronic 
voltmeters. 

37-ELEMENTARY RADIO 
SERVICING. How to get 
started end keep going. A 
wide range of essentials is 
covered: Planning and 
Equipping the Shop, Sys- 
tematic Circuit Checks, 
Signal Tracing Methods, 
Servicing Midget Receivers, 
and other fundamental 
servicing topics. 

38-HOW TO BUILD 
RADIO RECEIVERS. Her 
is a book for the se 

.builder. 18 modern sets are 
described including short- 
wave, broadcast, v.h.f., 
portable, a.c.-ope rated, a.c.- 
d.c., and miniature types- 
a sufficient vari tv to ap- 
peel to practic,lly ever 
radio fan, 
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