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PRA07'10AL RADIO KINKS AND SIIORT OUTS 

CHAPTER I 

Introduction 
7IC' VERY Service Man and radio experimenter has his own 
Jll9"pet" way of accomplishing certain details of set repair 

or construction, whether it is the way in which he hangs 
his soldering iron on the bench or some individual way of test
ting a circuit or piece of apparatus. Many of these "Kinks" 
have a distinct advantage over the accepted ways and natur
ally will interest the serious radio man. 

It is the purpose of this book to present some of the most 
useful of these "Kinks" and Short Cuts in a form that will 

· be of interest to everyone. Naturally, we can all learn from 
the experience of others and even the most clever technician 
will profit by a careful study of this :tittle volume. 

The financial return, in servicing radio equipment to
day, depends to a great extent on the speed with which th!! 
Service Man eliminates the trouble and places the receiver 
or equipment in correct running order._ The man who can 
handle the greatest number of service calls a day is the one 
who will gain most, either directly in service fees or in
directly in increased business. A number of the "Kinks" 
are directly applicable to service work and may be instru
mental in reducing the time required to locate an obscure 
difficulty in some set. 

We all know the peculiarities of short-wave sets· and 
the fact that some work much better than others for no 
apparent reason. The Short-Wave Fan will note that he 
has not been slighted as a generous number of short-wave 
hints will be found in the chapter on this subject. 

In compiling the volume, the editor found that a large 
percentage of the available material could be classified under 
general headings such as Servicing Short Cuts, Testing 
Equipment, Vacuum Tubes, Speakers, etc. However, some 
of the "Kinks" were rather stubborn and refused to be un
tangled into the headings selected. It was necessary to place 
these unruly items in the topic most nearly associated with 
them. The headings in the Contents can, therefore, only be 
used to supply a general idea of the details included. 

3. 



CHAPTER n 

SERVICING SHORT CUTS 

A PILOT-LAMP ADAPTER 

By Audie Robertson 

FOR the Service Man, the device 
shown in Fig. 1 is very convenient 
when working in the dark corners of 
the set. A miniature socket, to fit a 
dial-light hulb, and a burnt-out bulb, 
with two flexible insulated wires, are 
the only requisites. 

Ll>.MP 
SOCKET 

/ Ll>.MP 

FIG. I-The dial-light is converted into a trouble
shooting lamp by the use of this simple adapter. 

Take the pilot lamp out of the set, 
put it in the socket of the extension 
lead; ,and screw the plug of the latter 
into the pilot lamp's socket. The lamp 
continues to operate from the set's cur
rent. Two-foot leads are u,;ually 
enough. 

ILLUMINATED VERNIER DIAL 

By Louis B. Sklar 

A HI_G HL Y efficient vernier illumi
nated dial can be made from an RCA 
vernier drive, Part No. 6675. The com
plete assembly of parts is iJlustrated 
in Fig. 2. 

Secure a piece of light-gauge cellu
loid, and shape it as shown in Fig. 2A. 
Make a mark with a needle or other 
sharp-pointed instrument in the center 
of the celluloid strip to form a "hair 
line." Glue strip to the outer shaft of 
the RCA drive as indicated. With a jig
saw or other suitable tool make a semi
circular slot in panel. The dial mark-

ings are drawn on -transparent paper or 
tracing cloth and pasted on the back 
of panel. The dial markings can be 
drawn O to 100 ou- in kc. if you know the 
exact position of the variable conden
ser for the various frequencies. 

CELLULOID 
INDICATOR 

- FRONT v1ew-

FIG. 2-Sketch of the dial shown In Fig. 2 A. 

FIG. 2A-Homemade illuminated vernier dial 

A miniature base socket, radio type, 
can be soldered on at the shaft shown 
so that the light will always be di~ectly 
in back of the "hair line" indicator. 

This vernier dial can be built for 
about 25c, yet, it will surpass in service 
and smoothness of operation, dials cost
ing about 6 times that amount. 
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HOME-MADE SET DIALS 

By D. P. Hartley 

IN MAKING dials for receivers, me
ters, etc., the idea shown in Fig. 3 will 
enable you to have a neater job than 
can be secured in the ordinary way. 

DRAW 
DIAL 
ON 

BRISTOL 
BOARD 
WITH 
INDIA 
INK 

HAVE NEGATIVE MADE TO DESIRED 
SIZE ANO PRINT ON HEAVY 

PORTRAIT PAPER 

FIG. 3-Make your own all-wave dial to suit. 

Make a master dial, calibrating as 
desired (this may be merely a sketch), 
then enlarge to scale, on Bristol board, 
to 12 ins. or more, and draw as care
fully as possible in India ink. Take 
the drawing to a photographer, having 
him make a negative; and then prints, 
with the portrait camera, to the size 
you want, on heavy paper. A sample 
dial I made this way for an all-wave 
receiver is illustrated; the original wac; 
10¼ ins. in dia. 

(A simpler scheme than using a pho
tograph would be to get a "glossy pho
tostat."-Editor) 

ELIMINATING HUM FROM 

NEARBY LIGHT LINES 

By J. H. Mills 

WHEN your antenna must be placed 
parallel and close to high-tension lines, 
a great deal of hum is picked up by it. 

To eliminate the biggest proportion 
of this hum, put up a two-wire antenna, 
as shown in the drawing above. See 
Fig. 5. 

FIG. 5-"Phaslng" an antenna, to reduce the effects 
of interference pick-up. 

The wires cross in the center of the 
span and they must not come in con
tact with each other. 

The principle ,on which this aerial 
works is as follows: The pick-up of 
the interfering current is equal in each 
end of the wire and as the positions of 
the wires are reversed at the central 
point, the current picked up in one of 
the wires opposes that picked up in 
the other. 

A HUM KILLER 

By George W. Brown, A. I. R. E. 

MANY A.C. sets hum even though 
the filter system is quite efficient. I 
have found that, in sets using push-pull 
audio stages, a 100,000-ohm resistor 
(Rl) connected across the secondary 
of the input transformer will reduce 
the hum considerably. In extreme cases, 
another 100,000-ohm resistor (R2) may 
be connected across the secondary of 
the first audio transformer. This sec
ond resistor may make a very slight 
change in the volume; but it will cer
tainly kill whatever hum may be left. 
See Fig. 4. 

FIG. 4-These resistors give a solution of the per
sistent hum problem. 
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CAR-RADIO IMPROVEMENTS 

By John E. Mason 

A CONSIDERABLE improvement 
in performance of car-radio sets may 
be had by retuning the antenna trim
mer after the set has been installed 
and connected to the car antenna. 

In some cases it is also necessary to 
slightly retune the first-detector trim
mer. 

CLOSED-CIRCUIT TIP-JACK 

By Charles Horvath, Jr. 

THIS handy jack may be made from 
an ordinary tip-jack. All the needed 
instructions are given in Fig. 6. vVhen 
the phone tip is inserted, the two 

TIP JACJC 

IN$ULATI'4G 
WASMER$ 

Al'TER WIRf IS lfNT 
t0 SMAPf. SPUAO SOlOlR 

ON IT TO MAKE IT STIFF. 

WllM PHONE TIP lfrll JACK ORCUIT SHOULO BE 
IROk.EN HTWEEN JAtk ANO·WIR.E. 

FIG. 6, above-Re-making a tip jack. 

lengthened prongs spread apart and 
open the circuit with the heavy wire 
that is to be added. An ideal jack for 
use in test sets and many other appli
cations. 

PLUGS AND JACKS IN THE LAB. 

By Joseph Riley 

SINCE the convenience and adapt
ability of plugs and jacks in the labora
tory are not known to ,every experi
menter, the writer ventures to call at
tention to the numerous arrangements 
illustrated in Fig 7 A. Although not 
new (having appeared originally in an 
issue of the "General Radio Experi
menter") it is believed they are ex
cellent examples of the versatility of 
plugs and jacks. 

The following lines are quoted from 
,this interesting numher of the "Experi
menter": "In the laboratory the space 
provided under the hench too often be-

FIG. 7A-A number of plug and jack arrangements 
that facilitate experimental work. Clean-cut appara
tus like that illustrated above makes experimenting 

easy. 

comes the resting place for discarded 
bread boards, a procedure which soon 
proves both unsightly and uneconomic
al. A satisfactory solution is a universal 
breadboard provided with the neces-. 
sary jacks for plugging in various cir
cuit elements. This s•ort of device is 
illustrated in Fig. 7B. 

FIG. 78-A laboratory breadboard, illustrating one 
of the many uses for which plugs and jacks may be 

used. 

"To meet this need for a flexible sys
tem of connection, G. R. units have 
been designed around the Type 274 
plugs and jacks. A spacing of ¼-in. 
has been adopted. 

"This manner of arranging test equip
ment makes it extremely convenient to 
make comparisons between units of a 
given type, such as audio transformers; 
for that matter, even systems of opera
tion may be compared, such as the rela
tive performance of transformer or re
sistance audio-amplification, provided 
the voltages, etc., are correctly hal
anced." 
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SCREEN GRID CLIP 

By Fred Erdos 

THIS "kink" used by the writer may 
be of interest to the readers of Radio 
Kinks. Fig. SA shows the adaptation of 
a Fahnestock clip to fit the control-

FIG. 8-A clip for the control-grid cap of a screen
grid tube is quickly and effectively made as shown. 

grid cap connection on the top of a 
screen-grid tube. At SB we have the 
clip before the little middle spring 
has been broken off and a larger, out
er one, bent to fit 

AN EFFECTIVE INTERFERENCE 
ELIMINATOR 

By Ernest V. Amy 
MOST Service Men are familiar with 

the use of a choke coil for the sup
pression of artificial "static" radiations. 
However, it is generally believed that 
a successful unit must be purchased. 
The construction and application of the 
unit pictured in these columns will ex
plode that fallacy. 

In practically every instance of in
terference from motors it is usual to 
apply a palliative at the point where 
the motor line connects to the power 
line. This materially reduces interfer
ence conduction into the light lines; 
but, it does not prevent interference 

A 

B 

FIG. 9A-An effective "static" radiation reducer, 
for use on sparking devices, wired as described. It 
is quickly and inexpensively constructed and easily 
applied: and will give relief from the "man-made 
static" generated by so many installations. The 

closer it ls to the sparking device, the better. 
FIG. 98-"Skeleton" and schematic circuit of the 

radio-frequency choke coil. 

radiation from the current lead between 
socket and motor. 

The design of this device is based on 
the fact tha:t all motors of any real size 
have "fused switches" close to them. 

To install this air-core choke. (Fig. 
9C) a fuse is removed from this switch 
box, the choke inserted, and the fuse 
screwed into the choke. The opposite 
side of the line is tried; one in each 
side may be necessary-in extreme 
cases. 

Fig. 9A illustrates the series circuit 
so formed. This schematically indi
cated in Fig. 9B. 

A brass shell is ar
ranged in one end of 
a fib'er tube. This is 
the receptacle shell, 
R.S. for the fuse. In 
the opposite end is 
fastened the plug-in
shell P.S. On the tube 
are two windings; 
each of which con
sists of 140 turns of 
No. 18 D.C.C. wire, 
plain layer-wound. 
They are spaced as 
shown to reduce 
self-capacity which 
would act as a high
frequency by-pass 
and nullify the reac
tive effect of the 
choke. 

FIG. 9C 

CONVENIENT WORKBENCH 
LIGHT 

By Boris S. Naimark 

THIS handy extension light for the 
workbench takes the place of several 
lamps permanently installed; it is avail
able a:t any point of the work-bench 
and can be shifted from point to point 
with ease; and it requires nothing, that 
can not be found in the junk-box, for 
its installation. 

Stretch a length of steel or "stove
pipe" wire from one end of the bench 
to the other, preferably over the center 
of the bench and approximately three 
feet above it. Slip over it a piece of 
insulating tubing which may be be
tween thr~e and five inches long. Se
cure the electric-light socket, as show11 
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WIR.IE. F'R.OM 
.-------ONIE. END OF' 1£NCH--------oi 

TO OTHER : 

FIG. 10--The method of suspending a lamp above 
a work-bench is safe and convenient to a high 

degree, 

in the accompanying drawing, a,t the 
height considered most convenient, 

The lamp can now be moved the 
entire length of the bench, and thus 
makes light instantly available where 
it Js needed most. (Fig. 10.) 

POPULAR RADIO ACCESSORIES 

By J. G. Sperling 

IN spite of many opportunities, the 
average Service Man does not avail 
himself of the possibilities of selling 
various radio accessories in the home. 

The writer has carried a few items 
in his kit for the past year, all of 
which have proven very successful. It 
is a rare home, indeed, in which at 
least one of these accessories could 
not be sold. 

Noise Reducer 
The first of these ac,cessories is a 

noise or static reducer. As seen from 
Fig. 11, it consis•ts of a neon glow-lamp 
in series with a variable resistance. 
This device is connected across the 
voice-coil terminals of the loud-speaker 
Its operation is relatively simple, it be
ing a form of an automatic volume
control. First, the manual volume-con
trol is set at ,some definite level. It 
will be necessary to mark this point on 
the dial, for successful operation of 
this device depends upon the corr:ect 
position of •this volume control. Then 
the variable resistance in the unit is 
adjusted till the lamp s•tarts to flicker. 

Therefor;e, if there are any extrane
ous noises such as static or electrical 
interference it will be shunted or by
passed through this device. There will 
not be any loud crackling such as pre
viously present, but only a low-pitch 
noise · or "plop" whenever there is a 
large amount of s•tatic. Whenever this 
occurs, the neon lamp will glow . 

.....-&ET-

FIG. II, left--Circuit of the static reducer. 
FIG. 12, right-Hum-control circuit, 

The parts used in this device are a 
G.E. 1-watt neon glow lamp with a 
small Edison base, and a 100,000-ohm 
variable resistor. This unit is housed 
in a small container and sold to the 
customer for $2.50. After a free dem
onstration on a bad night, the cus'1:omer 
will always buy this devioe. 

Hum Eliminator 

Many of the early type as well as 
some of the later model A.C. sets had 
a very bad hum. Different methods 
have been tried to combat this evil but 
only one device seems •to be the panacea 
for all our hum troubles. This is an 
adaptation of the hum-bucking unit de
signed by Miessner and U!fCd by Loftin
White in their amplifier. Almost every
body knows what a success it has been 
in •the above units. It is simple to con-

] 

FIG. 13, right-Another hum-control connection. 
FIG. 14, left-Tone-control unit. 
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struct and adjust. It promises an in
viting field of revenue for the wide
awake Service M:a~. As seen in Figs. 
12 and 13, it consists of two .5-mf. con
densers of 400-volt rating and a 5000-
ohm variable resistor. When installed 
it is only necessary to turn the arm of 
the oesistance to a point where no hum 
is heard. 

This hum-bucker has been used with 
success in such sets as the Majestic 
"70" and "90," Temple "8-80," Victor 
"RE-32" and RCA "16," "18," "33" and 
"60." It should be connected in the 
last radio-frequency stage. 

Tone Control 
In spite of the great popularity of 

dynamic speakers, many sets are still 
found employing ,the magnetic speaker. 
Very often the owner complains of in
sufficient bass and a superabundance of 
tones in the middle register. This sit
uation can be remedied by the use of 
a d;evice called ,the equalizer. 

The constants for the trap for use 
with magnetic speakers are one .1-mf. 
condenser, one 80 mh. choke such as 
Samson, and a 0-50,000-ohm resistor. 
The device is connected across th;e 
terminals of the magnetic speaker. The 
resistor is then adjusted until a pleas
ing response is obtained. The schema
tic is shown in Fig. 14. 

DEMAGNETIZING PHONE POLES 

By L. B. Johnson 

HEAD-PHONES that give a low 
signal and appear worn-out often may 
be rejuvenated by removing the coils 
from the phone (the magnet may be 
remov,ed instead) and connecting S 

FIG:. 16-A 6-volt supply 
for dry shaver from a 

car radio. 

.l 
LJ 
POWER ir 
SUPPI.Y 

5 VOLTS 
A.C. 

FIG. IS-Demagnetizing phone poles. 

volts of A. C. across the coils for about 
S minu:tes. This eliminates residual 
magnetism in the polepieces. Head
phones "treated" in this manner have 
outperformed previously more sensi
tive ones. Figure 15 indicates how this 
is clone. 

ELECTRIC RAZOR POWER 
SUPPLY 

By G. E. Weniger 

MANY people who possess 110-volt 
"dry shavers" would like to be able 
to use them on camping trips when 
110-vol,t electricity is not available. As 
,these electric razors operate on either 
A.c: or D.C. and draw only very little 
current, they can be run from the 
power supply of an auto-radio set and 
may be easily connected as shown in 
the diagram, Fig. 16. The switch dis
connects th~ filaments of all the tubes 
except ,the rectifier (if any), thus re
lieving the power supply of the pL·te 
current. The resistance, R, must be 

~A.· _____ _. 
TO 

FILAMENTS 
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of the correct value to reduce the 
voltage delivered by the power sup
ply to approximately 110 volts when 
the razor is running. This value must 
be found by experimentation. 

PANEL ENGRAVING 

By Erick Erickson 

FOR the experimenter who has no 
facilities for the regular type of en
graving, it is possible to get good re
sults at practically no cost as follows: 
take ordinary painter's white lead and 
mix white shellac with it to the proper 
thickness. Using a sharp pointed in
trument, apply the mixture to the 
panel as required. If you desire to re
engrave, simply apply some plain shel
lac and wipe ,the panel clean. This 
type of "engraving" gives a very good 
appearance on test sets and the like 
and best of all, the mixture will not 
come off, even under hard use. The 
handier the builder is at engraving, the 
nicer the finished job will look. It 
may be necessary to experiment with 
the mixture to get a consistency which 
will flow properly and yet not be too 
thin. 

FINE RESISTOR ADJUSTMENTS 

By J. E. Noble 

WHEN a fine adjustment of resistor 
values was required for some experi
mental work, I made up the vernier 
slider, for a "Truvolt" wire-wound re
sistor, which is illustrated herewith. 
As may be seen, it consists of a slider 
mark slightly wider at its midpoint, 
with a distinct semi-globular indenta 
tion impressed or stamped therein; 

• '_, ~:: .. ·,. ,·_ \>';' -D II 
V 

FIG. 17-This slider obtains very fine adjustments on 
a standard wire-wound resistor for calibration 

purpose. 

this indentation is made to ride the 
threaded channels of the resistors, al
lowing almost a micrometric adjust
ment to be made. Rough adjustments 
are first made in the regular up-and
down manner; then a turn to the right 
or left does the ,trick. 

Those who desire an easier method 
of constructing the slider can simply 
cut two small slots in a standard slider; 
filing away ithe part which 'is not re
quired, and giving the remaining small 
portion a slight inward bend with a pair 
of pliers. Be sure to file off any sharp 
corners which remain, to prevent cut
ting the resistance wire when making 
the adjustment. 

(See Fig. 17.) 

FURNITURE SCRATCH REMOVER 

By Morris Dorsey 

THIS idea is a remove,r that will 
eradicate the worst scra;tch, yet costs 
only a few cents to make. Grind up 
about a dozen pecan kernels, taken 
fresh from the shells and rub them 
into a piece of cheese cloth. You now 
have one of the finest scratch remov
ers it is possible to make. The cloth 
will last for a year or more before 
needing renewal of the pecan oil. Sim
ply rub the cloth over the scratch, let 
the oil dry a few moments, and polish 
with a clean, dry cloth. 

MEASURING PLATE RESISTORS 

By J. E. Kitchen 

\Vith the increased use of resistors 
in pla•te circuits, it may be sometimes 
desirable to determine their value, 
without pulling the chassis, and using 
an ohmmeter. 

Plug a set tester into the receiver in 
the usual manner and place the tube in 
operation in the tester. Note the plate 
voltage reading, say 130 volts, and the 
plate current reading, say 0.2 ma. Now 
take a lead from the "B" tap concerned 
and plug it into the unused socket of 
the analyzer (which is connected in 
parallel with ,the sockt't heing used). 
Note the new plate voltage reading, 
say 180 volts. The voltage d·rop across 
resistor is seen to be 50 volts. As a 
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FIG. 18-This simple method of measuring voltage 
on both sides of a resistor, when the current is 
known, quickly gives its ohmage. (A high-resi•tance 

meter is needed.) 

current of .0002-ampere is flowing, the 
resistance will therefore be 50/.0002, or 
250,000 ohms. 

The method shows up high-resistance 
joints in the plate circuit and is quicker 
and slightly more accurate, than going 
over the set with an ohmmeter. It also 
affords an easy way to try new values 
of resistors. ( See Fig. 18.) 

MIDGET RADIO SENSITIVITY 

By G. H. BAIRD 

MANY of the popular 4-tube mid
get sets with a single s,tage ,of R.F. 
are somewhat lacking in selectivity 
and sensitivity, and may Le im
proved Ly the addition of a tuned an
tenna. The size of the coil will de
pend on the set and antenna used, but 
as a rule 70 T. of No. 30 D.C.C. wire on 
a 1¼ in. form will be about right when 
tuned by a 350 mm£. condenser. The 
coupling coil consists of 10 or 15 turns 
of the same size wire wound on top of 
the other coil. "A" and "G" of Fig. 19 
go to the antenna and ground connec
tions of the set. If the set has no 
ground connection, the "G" post may 
be connected to chassis. In Fig. 19 B, 

FIG. 19-lncreasing sensitivity of midgets. 

the same circuit is shown with a switch 
added to cut out the tuner if desired. 

Service Men should find this gad
get an excellent demonstrator to aid 
in showing the need for modernizing 
older sets. 

TIME SWITCH 

By A. A. Schmitt 

HERE is an idea of mine which I 
wish to enter in the Short-Cut ideas 
contest. It is a simple, inexpensive 
method of turning on a radio set at 
any predetermined time and can be 
assembled in a few hours. As the dia
grams herewith slow the only parts 
needed are an alarm clock, a phonog
raph stop switch and a thin strip of 
spring brass, bent as per drawing, its 
size depending on the type of alarm 
clock used. 

/ RADIO RECEIVER 

FASTEN 
CLOCK TO BASE BOARD 
WnH WASHER AND SCREW 

REMOVE SCREW ANO 
5TOP•ARM.0N 

THIS LEVER. 

BREAI< H£RE 
ANO CONNECT 

SWITCH 
LEADS 

BOLT SWITCH TO BRASS 
BRACKET ANO SOLDER. 
An ER SWITC" IS ADJUSTED 

TO CLOCK. 

FIL£ ENDS ALARM 
WOOD SCREW SQUARE~ WINDING 

TO MOUNT THIN HANDLE 
BRASS 8RArKET [==:J ~ 

SOLDER TO SHAFT 

FIG. 20-Alarm clock and phonograph stop make a 
practical electrical time switch. 
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The operation is as follows:-Turn 
on your radio set and tune in the sta
'tion you will want to hear next morn
ing. Then set switch arm "A" (Fig. 
20) in the "off" position and rest it on 
the alarm clock winding key in the 
posi'tion shown in Fig. 8B. Now set 
your alarm clock in the usual way and 
forget about it all. When the alarm 
goes ,off the alarm winding handle will 
unwind or turn, pushing up switch arm 
"A" which locks mechanically and 
turns on the radio receiver, lights, or 
what-have-you. 

This little device can be made for 
the small sum of 60c (cost of. switch) 
provided you already have the alarm 
clock. The switch assembly, for ap
pearance's sake, can be enclosed in a 
small box. 

A NOVEL TEST LAMP UNIT 

By W. B. Sanford 

THIS little unit is made, as Fig. 21 
shows, by re-assembling a standard 
cube-tap. In drilling ouit the rivets 
holding the receptacle springs to the 
plug prongs, lthe hole is made large 
enough to admit a fibre bushing around 
the small screw used to reassemble the 
parts as shown in the self-explanatory 
diagram. The front spring of A is 

SMALL SCREW 
REPLACES 

RIVET 
FIBRE 
BUSHING 

FRONT ~. ..,···'"·,:;;.,,,.:-, ;;;;;;; 

SPRING~---- FIBRE 
INSULATED " @~ WASHERS 

-®, 
NUT ·A· REASSEMBLY 

/A 
HALF OF CASE 

- REMOVED. 
SHOWING 

'-B JUMPER 

NUT---~ . FIBRE 
SIDE SPRINGS ~ '-7 WASHERS 

INSULATED._.LJ/ _ 

~ VG" 
FIBRE " 
BUSHING~ 
SMALL SCREw__..W -8· REASSEMBt.V 

FIG. 21-The test-lamp adapter unit. 

insulated from the rest, as are the 
side springs of B. The connection be
tween these two insulated springs, as in 
the diagram with the cover removed, 
completes a unit in which the side re
ceptacles are in parallel with each other 
and in series with the front. Complete 
the equipment by adding a plug-in 
adapter with screw-in socket, a plug 
base, plug fuse, and test prods leading 
from a plug. 

A list of applications would entail 
considerable space, so a few are men
tioned and the rest left to the creation 
of the reader. A continuity tester is 
had by putting the adapter with a lamp 
into ,the front receptacle and the test 
prods in the side, or vice-versa, with 
the whole plugged into the 110-volt 
service. To use the lamp in series with 
the line as a current limiting device, 
when working on a shorted appliance 
or radio set, plug radio receiver in 
front and lamp in side. When the 
short is remedied shunt the lamp by 
joining the prods on the other side or 
replace the lamp with a fuse. Discon
nected from the "110," with the lamp 
and prods in the sides,· it can be used 
as for checking circuits other than those 
with sfandard plug connections. When 
fused, 110-volt flexible leads are needed, 
plug in adapter with a fuse on one side 
and the leads on front. When the 
writer does low-voltage testing-as on 
doorbells and auto systems-he uses a 
low-voltage lamp and drycell in place 
of the 110-V. supply. By fastening a 
plug receptacle on the battery, it makes 
an ideal portable set-up to use where 
"110" is not available. 

HOME-MADE PHOTO-VOLTAIC 
CELL 

By Donald Roberts 

MY contribution is a home-made 
photo-voltaic cell for the experimenter. 
This cell changes varying light inten
sities into electrical impulses by vary
ing the potential between the elec
trodes of a primary cell. The solution 
is made by adding 1 oz. of lead nitrate 
crystals to 1 gill of distilled water ( 4 
gills = 1 pt.). An ordinary pickle bot-
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-PHOTO VOLTAIC CELL-
SACK HAl~ , ,.;:,. TERMINAL 

~~J<r,1Jf~ · INl~c\-~1E!'P 
SIDE OF 

COPPER 
PLA"TE PA1NTE 

BLACK 

COPPER 
PLATE 1"X4" 
CONTACTED 
WITH CUPORUS 

OXIDE 

~j'""' 

~) 
A R, 
~ 10,000 

OHMS 

LEAD STRIP 
1/2"X6" 

FIG. 22-Hmme-made photo-voltaic cell. 

tie is used for a container. See dia
gram A. The electrodes used are a 
lead strip :½ by 6 ins. and a copper 
plate 1 by 4 ins. Heat the copper plate 
in a flame until the en tire surface is 
coated with a black flaky substance 
called cupric oxide. (Use a blue flame 
instead of a yellow one, to avoid a de
posit of soot.-Editor.) Now wash the 
plate in a weak solution of ammonia 
water to dissolve the cupric oxide. This 
leaves a golden brown coating of cu
prous oxide, which is light-sensitive. 
The back half of the pickle bottle and 
the back side of the copper plate should 
be painted with black lacquer. 

See Fig. 22. 

CHAPTER m 

TESTING METHODS 

FREQUENCY-DOUBLING IDEA 

By John E. Clark 

HERE is a frequency-doubling idea 
which I have found useful when a rela
tively small amount of power is re
quired at a frequency higher than that 
of the available supply voltage. The 
circuit shown in Fig. 1 was used when 
a frequency of 120 cycles was desired. 
The arrangement shown readily adapts 
itself to multi-stage doubling but re
quires the addition of a power ampli
fier of some sort if other ,than a few 
milliwatts of power output is desired. 
The doubling arrangement is nothing 
more than a full-wave rectifier with 
output filter purposely omitted and a 
suitable A.C. output coupling device 
substituted in its place. 

• Standard audio components are en
tirely satisfactory for the circuit and 

the output coupling can be of any type 
which will be suitable to feed into the 
following amplifier. 

~-------s-
FIG. I-Circuit of frequency-doubling idea. Lower 

right, frequency quadrupled. 
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FINDING ELIMINATOR 
"REGULATION" 

By Samuel Eidensohn 

IF the experimenter knows just how 
the voltage delivered by his power sup
ply varies with the load, he is in pos
session of some important information. 

He knows, for instance, whether he 
can change the audio circuit to include 
push-pull operation without altering 
his "B" supply; perhaps by purchasing 
a new power 'transformer. 

The simplest method of determini~g 
the "regulation" of the "B" output is 
to connect a 0-100 milliammeter MA 
a 0-500 voltmeter VM, and a 0-25,000-
ohm variable resistor R3 (capable of 
carrying 100 milliamps without burn
ing) in accordance with the diagram 
(Fig. 2) Rl and R2 are portions of the 
voltage divider in the "B" unit. 

FIG. 2-lt is standard practice now to test the A.C. 
input for fluctuations. It should be equally so, to 

!~st the D.C. input of the voltage divider, 

As indicated, only one wire in the 
unit, ,the "B Max.", is broken. The lead 
from ,the rectifier and filter net-work 
is Ito be connected to the "+" post on 
the milliammeter. 

The resistance of the voltmeter does 
nort matter; because the current it 
consumes is a relatively slight propor
tion of the total amount indicated by 
the milliameter. However, if the re
sistance of the voltmeter VM is wanted 
the following procedure is followed: 
Read MA with VM disconnected; read
ing equals lo. Re-connect VM, and 
read both meters; current in milliamps 
la, and voltage equals V. To find the 
resistance of the voltmeter, these val
ues are to be interpolated in the fol
lowing formula: 

V 
1000 

la - lo 

With the instruments connected as 
shown in the diagram, resistor R3 is 
varied and the readings on the meters 
are plotted. 

This method is applicable ,to all pow
er supplies. It is advisable to keep the 
voltage-divider unit, Rl-R2, and the 
milliammeter permanently in circuit to 
avsoid the strain on the filter conden
sers tha:t would result if this portion of 
the filter circuit were open while the 
current is on. 

RAPID METHODS OF LOCATING 
FAULTS IN RADIO RECEIVERS 

By Delbert Myers 

FAULTS occurring in radio receivers 
are all similar in characteristic mani
festation. 

One common trouble or fault in sets 
is tube failuire. For rapid work we pro
ceed by the process of elimina:tion. All 
tubes are tes,ted for emission, and pos
sible shorts, and all faulty tubes are 
replaced. 

To test, put receiver in operation. Re
move detector tube and replace. If this 
action produces a click, we can con
sider that the audio system is 0. K. 
Tapping the detector tube lightly with 
the finger should produce a ring in the 
speaker if the detector and audio sys
tem are 0. K. We, therefore, eliminate 
this part of our circuit. Next pull out 
the tube in the radio-frequency ampli
fier preceding the detector and replace. 
If click is heard the trouble is in pre
ceding stages. Take each succeeding 
R. F. tube out of socket and replace. 
If one of the tubes does not produce a 
click the fault is in that stage or in one 
of the preceding stages. This process 
will work for any part of the circuit. 

METHOD OF DETERMINING 
POWER (WATTS) 

CONSUMPTION 

By A. E. French 

FOR the Service Man, experimenter 
or amateur a means of accurately de
termining the power in watts consumed 
by any electrical apparatus, radio re
ceiving set or transmitter, which de
rives its power from the usual alter
nating current power lines, is very oft-
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. en beyond the range of available test 
equipment, due mainly to the expense 
involved in securing an accurate A. C. 
wattmeter. 

In order to determine the power or 
watts input to any electrical equipment 
where a wattmeter is not available, the 
service kilowatt-hour meter which is 
provided for utility customers can be 
used. Connect the unit to be checked 
to the source of supply, being very sure 
that it is the only equipment connected 
to the load side of the meter. Next 
count the number of revolutions made 
by the meter disc. Next determine the 
meter disc constant. This will be found 
on •the nameplate. 

After determining the meter disc con
stant and the number of revolutions 
per minute, it is only necessary to ap
ply the following formula: Revolutions 
per minute x basic constant x 60= 
Load in watts. 

-c

so/s1 AMP. 
CURRENT 

TII.ANSFORMER.. 

LINE \ 

FIG. 3-How to figure wattage drain by use of the 
regular light-line power meter. 

The basic constant is usually found 
on the name plate of the meter. Some 
of the constants watt-hours-per-revolu
tion of the more commonly used me
ters follows: 

General Electric-0.3 Duncan-¼ 
Westinghouse-1/3 Sangamo-5/24 
These are all 60-cycle, single-phase 

meters of the basic 5 A., ll5 V. 2-wire 
type. For 220 volt meters, the constant 
is doubled, while if it has a higher cur
rent rating, such as 10, 15, or 25 am
peres, the rating is doubled, tripled, 
etc. Where instrument current trans
formers are used with a meter on larger 
installations, the result, after solving 
the formula must be multiplied by the 
transformer ratio. 

A ,power rating in D. C. watts is fig-
ured the same way. (See Fig. 3.) 

METHOD OF DETERMINING 
PARALLEL RESISTANCE 

By Al Robinson 

TIME is money, so this time-saver is 
a moneymaker, when no resistance chart 
is handy and the resultant resistance of 
parallel resistors must be computed. It 
avoids the confusing "reciprocals of re
ciprocals" which must be used in com
puting values by means of the formula. 

From any two points on a horizontal 
line, erect the perpendiculars, AB and 
CD (see Fig. 4A), proportional to the 
respective known resistances, Rl and 
R2, using any convenient scale such as, 
1000 ohms to each 1116th of an inch 
etc. Join AD and BC. From F. th~ 
point where AD and BC intersect, drop 
a perpendicular (FE) to AC. The length 
of this perpendicular, FE, represents 
the total resistance (Rx) desired to the 
same scale. If more than 2 resistors 
are 1to be used in parallel, take any 2 
and work out as before. Then apply 
the same method again, using the result 
of the first 2 with the next, and so on. 

If the required resistance is known 
and you have none of the right value, 
you can select from your stock those 
which, in combination, will fill your 
need, by using the following method, 
shown in Fig. 48. 

On a horizontal straight line erect 
AB representing the required value (for 

Rx• 11/32''oR 
5,500 OHMS 

aS 
A E C 

Rx 

E 

FIG. 4-Simple graphic: c:alc:ulating of parallel 
resistances. 
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example, 12,000 ohms, R; the scale 
might be, as above, 1/16-inch per 1,000 
ohms). If you have, among others, a 
16,000-ohm resistor (R2), erect the 
perpendicular CD to the same scale. 
Run a straight line from D through B 
to a point, E, on the horizontal line, 
and erect a perpendicular there. Then 
run a line from C through B to this 
perpendicular, intersecting it at a point, 
F. Measuring EF, you will find that 
you require an additional resistor of 
approximately 54,000 ohms. 

A SIMPLE METHOD FOR MEAS
URING A.C. RIPPLE IN FILTERS 

By Clifford E. Denton 

THERE are many times when the 
experimenter or Service Man wants to 
know the exact ripple voltage from 
a high voltage power system or motor
generator. 

A simple method which has been 
used by the author for this purpose em
ploys a rectifier-type A.C. voltmeter, 
which will measure the average (0.636) 
value of the A.C. or "ripple" voltage. 
See Fig. S. 

To isolate the meter M from the 
DC., but allow the A.C. to pass through 
it, condenser C is used; a 4-mf. high
voltage type unit will be satisfactory. 

It is important that the "working" 
voltage of the condenser be equal to, 
or greater than, the power supply's 
"peak" voltage; which is equal to the 
"R.M.S." value of the voltage applied 
to the plate of the rectifier tube, multi
plied by 1.41. 

FIG. &--Measuring "ripple." A.C. Voltmeter M, 
D.C.insulated by C, indicates potential when switch 

Sw. ls depressed. 

The switch Sw. should be of the 
closed-circuit type, which remains 
closed except when pressed; this pre
vents the initial charging current drawn 
by the condenser C from passing 
through the meter. The meter should 
be connected into the circuit only after 
the receiver is in operation. This places 
the actual working load on the filter 
system and reduces the chances of 
ruining the meter. 

If we have a power supply which de
livers, say, 500 volts under load, and 
the meter range is SO volts, then a full
scale reading would indicate that the 
ripple is 10% of the applied voltage. 
It can readily be seen that this method 
requires a minimum of parts; and sat
isfactory approximations of the ripple 
voltage can be obtained. 

TESTING TRANSFORMERS 

By G. H. Nakas 

ONE of the most frequent causes of 
noisy or scratchy reception in receivers 
is a defective winding of an A. F. trans
former. It is very difficult to test for 
such a condition, since the winding is 
not actually open. A 4.5 V. battery 

FIG. 6--Testing for noisy audio transformers. 

may be connected across either wind
nig of a suspected transformer, and a 
pair of phones across the other wind
ing. If the transformer is faulty, a 
loud scratching sound will develop in 
a few minutes. In case no noise shows 
up, reverse the phones and battery, 
connecting each where the other pre
viously was, so as to test both windings. 

(See Fig. 6.) 



CHAPTER IV 

TESTING EQUIPMENT AND METERS 

CALIBRATED 
AUDIO-FREQUENCY 

ALTERNATOR 

By Cal Brainard 

HAVING need for a source of A.C. 
of known frequency, I made a simple 
machine from a portable phonograph, 
the general layout being shown in Fig. 
1. A 9-in. gear wheel is mounted on the 
turntable, and a (Brandes) headphone 
unit is used as a pickup. The phone is 
used without the cap and diaphragm, 
and is mounte,d on a heavy lead block 
so that it may be moved for best posi
tion. The pole pieces are set so that 
they are parallel-to, and just clear, the 
gear teeth, and they must be even with 
any 2 of the teeth. 

FIG. I-Calibrated A.F. Alternator. 

The sp~ed of the turntable is 80 
r.p.m., so 12,000 teeth pass the pole 
pieces per minute, or 200 per second, 
giving a 200-cycle note. The output 
may be amplified to any level. 

THE "HOWLER" AS A SERVICE 
OSCILLATOR 

By B. Fox 

THE old idea of putting a microphone 
transmitter against a receiver may now 
be put to more practical use than an
noying the party at the other end of 
the wire, as illustrated in Fig. 2. 

Transformers Tl and T2 are any 
handy telephone or high-radio audio 
tlransformers; .while condenser C (or-

~ui~ 
me_:: 

FIG. 2-A telephone transmitter, receiver, and 
transformer, are the essentials of this "audio howl

er" designed for use in radio adjustment. 

dinarily about .01-mf.) may be varied 
for different tones. The telephone re
ceiver is designated as H; the micro
phone, M; the voltage supply for the 
microphone, A (which will vary with 
each mike-although its average value 
is 3 to 4½ volts). 

If no microphone is available, one 
may be conveniently made by mount
ing on the diaphragm of the receiver a 
"microphone button," oMainable for 
about a dollar. The assembly is to be 
taped ,together and placed in · a box, 
padded with felt or cotton to prevent 
the audio howl being heard in the room. 

JUNK-BOX CONDENSER ."TESTER 

By L. H. C. Smout 

FIG. 3 shows a circuit diagram of 
a useful rndio servicing device. The 
job can be constructed very cheaply, 
in fact most of the components will be 
found in the Service Man's junk box. 
Owing to ,the advent of the "tuning 
eye" tube, the older tuning meters are 
being discarded and 1the device has been 
designed around a Weston Tune-a-Light 
meter. The plate voltage and grid bias 
resistor are selected to suit the tube 
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used, so that with a free grid, the plate 
current will have a value of about S 
ma. which, with a Weston tuning me
ter, will cause the light beam to prac
tically ,disappear. However, when the 
bias is applied to the grid by shorting 
the input terminals, the pla,te current 
will be reduced to about 0.5-ma. which 
will give nearly a full-scale light beam. 
Thus when the device is switched on, 
the light beam will disappear, but by 
connecting a high resistance between 
input terminals the bias is applied with 
a consequent appearance of the light 
beam. The job will detect leakages 
above 10 megs., and I have found it 
very useful in detecting inter-element 
leaks in tubes and small-value coupling 
condensers. Condensers of a value of 
.01-mf. and over show a full light beam 
which gradually disappears as conden
ser charges up, the time varying from 
a second or two ,to several minutes with 
large-capacity condensers. The job will 
not give quantitative measurements, and 
care must be taken not to touch any
thing connected to the g,rid terminal 
while operating, as body capacity will 
give a false reading; also the grid term
inal must be insulated with a good qual
ity insulator as any high-resistance leak 
in the material will nullify results. 

A LOW-CAPACITY CONDENSER 
TESTER 

By Arthur Zagon 
THIS novel circuit will test conden

sers as low as SO mm£. Enough plate 
voltage is used on V2 to cause the meter 
to swing to maximum with no voltage 
applied to Vl. The latter tube acts as 
a rectifier, and when A.C. is applied to 

FIG. 4-Low-capacity condenser tester. 

it, a varying voltage will be applied in 
turn to the g.rid of V2 This voltage 
will vary in accordance with the size 
of the condenser being tested. By clos
ing the switch, resis1tance or A.C. volts 
may be read at the proper binding 
posts. Inductance can also be meas
ured. Calibration is made by compari
son with known values. 

(See Fig. 4.) 

"NEON" CONDENSER TESTER 

By Alfred Kafoury 

THE diagram Fig. 5, shows how the 
Service Man may construct a conden
ser tester using a neon tube, that is 
suitable for testing all types of conden
sers. 

FIG. 5-A Neon-Tube condenser tester. 

A S.P.D.T. switch, Sw. 1, is placed 
in position 1 when testing paper con
densers, and in position 2 when test
ing electrolytics The latter must be 
tested according to polarity. Switch 
Sw. 2 is closed when first testing elec
trolytics, for protection of the meter, 
then opened and a reading taken. If 
the condenser passes more than ½-ma. 
per microfarad, it should be discarded. 

In testing paper condensers, with Sw. 
1 in position 1, the voltage can be reg
ulated to the working voltage of the 
unit being tested. The 500 V. D.C. 
meter is for this purpose, and while not 
absolutely necessary, it is very handy. 

A SIMPLE WATTMETER 

By Eugene Kingrey 

HERE is a simple method of con
structing a wattmeter, which is as ac
curate as needed for ordinary measure
ments. The device may be calibrated 
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f 
4~V.,AC 

1.0MM 
--.SHUNT 

FIG. 6-Clrcult of a simple wattmeter. 

by the use of bulbs, electric irons, or 
any other apparatus of known (note 
the emphasis) drain. 

There is only one precaution to ob
serve-have the meter shunt fastened 
in place firmly so that it cannot be re
moved unintentionally, as removal while 
the apparatus is in operation will ruin 
the meter. Incidentally, various ranges 
may be had by using different sizes of 
shurtts for the meter, but the switch 
used to change the range must be of 
the shorting type. 

The line voltage across A-B should 
always be adjusted 1to read 100 V. be
tore taking a measurement of watts 
drain. 

initial calibration should be made 
with a 150-W. lamp. Then other appli
ances may be connected to the output 
socket, and meter readings noted until 
enough are obtained to make a cali
bration chart. 

I believe Service Men will find this 
apparatus of some use. 

See Fig. 6. 

FIG. 7-Clrcult of Electrlcal 
Ultra-Micrometer. 

ELECTRICAL MICROMETER 

By Bell Labs. Record 

MANY requests have been received 
for a circuit of an "electrical micro
meter." Figure 7 shows such a circuit, 
while Fig. 8 gives a detail of the micro
meter "head." The arrangement con
sists of 2 oscillators, one of which is 
fixed. The variable oscillator is con
nected to, and tuned by, the plates of 
the micrometer. Moving the top plate 
and thus changing the capadty, changes 
the frequency of oscillator VI, this 
change causing galvanometer G to 
move. This particular equipment works 
on 2,000 kc. No constants are given 
since the technician will doubtless have 
his own ideas about them. 

The principle is that which is com
mon to all ultra-micrometers-the va
rious types differing only in their meth
od of measuring the change of fre
quency produced by the displacement. 

By making the spacing between the 
plates very small the frequency change 
will be relatively large for small plate 
displacement. By substituting this fre
quency change for a displacement 
change, the instrument gains greatly 
in sensitivity. 

The potentiometer F must be set so 
that the galvanometer reads on-scale, 
and for la.rge displacements the poten
tiometer must be constantly adjusted, 
while for very small displacements, the 
change can be watched on the meter. 
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OSCILLATOR 
ANO 

FREQUENCY 
MEASUP.u•,t(;, 

CIRCUIT 

FIG. 8-Ultra-Micrometer head. 

It must be emphasized that the ap
paratus here is of the highest preci
sion type, but the principle is very in
teresting, and might be put to use by 
the home mechanic. 

INCREASE THE METER'S RANGE 

By John J. Nothelfer 

MANY good Wes ton or Jewell me
ters, designed for the old RCA ba.ttery
model receivers, can now be bought 
very cheap in some of the salvage 
stores. The fan who cannot afford to 
buy a new voltmeter, or milliammeter, 
can make use of an old instrument by 
a few changes and convert it into a volt
ammeter ,of all ranges with great sav
ing to his purse, since these meters can 
be bought for around a dollar to a 
dollar and a half. 

As Fig. 9C shows, the case is re
moved from the meter and a small 
piece of insulated stranded wire is sol
dered to the resistance terminal which 
leads to the armature at the bottom of 
the meter. (Care should be taken not 
to solder to the terminal that leads to 
the terminals of the meter). A small 
hole is drilled in the bakelite back, and 
the wire is drawn through. (Fig. 9A.) 
The case is then replaced, and the 
meter is ready to be mounted on a 
small box. 

I \ 
I \ 

X WIRE SOLDER. 
-A- HERE. 

"---v,--1550250 
-B- MILLS. VOLTS 

FIG. 9-Connections to the meter illustrated in Fig. 
9C. With the action used, R3 is 5625 ohms; R4, 

61,875. 

Various meters have different inter
nal resistances and draw more or less 
ohms per volts, so the correct resist
ance values cannot be given. However, 
the manufacturers of most instruments 
will be willing to give the rated re
sistance, upon request. The Jewell and 
Weston meters mentioned, however, 
have a resistance of 125 ohms per volt. 
So, for each volt to be added, a resist
ance of 125 ohms should be used. (Fig.· 
9B.) 

FIG. 9C-A voltmeter, with its case removed, un
dergoing the operation described by Mr. Nothelfer, 
which gives access to the basic milliammeter unit. 

The meter has already a 5-v:olt scale, 
with a 625-ohm resistance built in. To 
increase the voltage of this meter to 
50, a total resistance is required of 
50 x 125 = 6250. The meter already 
has 625 ohms resistance; subtract this 
from 6250, and the additional . resist
ance required is found to be 5625 ohms. 
A fixed resistor of this size is quite hard 
to obtain; and a good substitute is one 
of variable type, with 6000 ohms max
imum, adjusted to ,the required length. 

To obtain milliampere readings from 
the meter, the wire which was soldered 
to the armature is used with the term
inal of the meter which connects di
rectly to the other winding of the arma
ture. Resistance wire from old, heavy 
rheostats will answer nicely as a shunt. 

UTILIZING A GALVANOMETER 
IN TESTING WORK 

ELECTRICAL meters are the eyes 
of the radio experimenter and Service 
Man, for spotting trouble, and I am a 
close adherent and zealous user of these 
valuable electrical devices. I know of 
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FIG. iO-A galvanometer (or milliammeter) takes 
the guesswork out of servicing. All data sheets are 
based on the assumption that the Service Man has 

means of measurement. 

many a Service Man who still depends 
upon guesswork, a pair of phones with 
a battery or 110-volt line with a lamp 
in series, 'as the only means of locating 
faults, disregarding other factors and 
ignoring the actual cause of the trouble. 
For mos't Service Men are interes,ted 
only in shorts and breaks in the wir
ing; and anything else is immaterial to 

c them. 
A continuity test is all that is .re

quired in most cases, but 'there are in
stances where partial breaks or shorts 
occur and a phone or lamp test yields 
very little information, if any. 

A galvanometer (or a low-reading 
milliammeter-which is practically the 
same instrument, in principle) is the 
ideal device for testing; and very valu
able information may be gained through 
its use. See Fig. 10. 

With a small "C" battery and a va
riable high resistor in series with the 
instrument a number of different tes,ts 
may be performed. 

This combination is exceedingly help
ful for testing windings in audio-fre
quency transformers and, by taking 
readings, we may determine the ap
proximate transformation-ratio of the 
windings and .establish the identity of 
the primary and secondary when these 
are not marked. Other comparative 
tests of resistance may be performed 
as one becomes more familiar with the 
possibilities of this valuable instrument 
for radio testing. 

Care should be taken, when making 
the necessary connections to the instru
ment, that the resistance is at a max
imum and of a value of at least 100,000 

ohms, when first closing the circuit 
with the battery in series. These in
struments are very sensitive and del
icate, and may be damaged even with 
a small run down battery. 

By varying the resistor, we may read
ily adjust ,the pointer to any desirable 
place on lthe scale, and the instrument 
is then ready for use. The same pro
,cedure as in the case of phone testing 
is followed; but instead of hearing clicks 
we watch the deflection of the pointer. 

ADDITIONAL METER SCALES 

By J. Christine 

THE trend in service equipment, for 
the man who "rolls his own," is to 
use one instrument for a multiplicity of 
purposes. If a single meter is to be 
used · as a voltmeter, ammeter, milli
ammeter, ohmmeter, capacity meter, 
etc., the numerous scales that are nec
essary complicate the reading of the 
meter to such an extent as to make the 
instrument impractical. If separate 
scales are to be used, then we are faced 
with the problem of removing the glass 
from the meter every time a change in 
the scale is to be effected. The novel 
scheme illustrated in Fig. 11 overcomes 
this difficulty. 

The zero and top mark lines of the 
meter scale are drawn on the ,second 
scale to facilitate lining it up when it is 
placed on the instrument. The m_eter 
is then calibrated and the markmgs 
placed on the new scale.· 

With this arrangement it is possible 

FIG. I I-The desired paper scale is pasted over a 
removable non-magnetic plate (A). 
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to use as many extra scales as is de
sired, without, at the same time, open
ing the actual instrument itself. 

EXTENDING RANGE OF A.C. 
VOLTMETERS 

By D. V. Chambers 
SERVICE Men who have old-style 

A.C. voltmeters with very low voltage, 
full-scale, such as 0-3 volts or 0-4 volts, 
find very little use for them in present 
day A.C. receivers. However, by the 
addition of a shop-made transformer, 
they may be made to read low, me
dium or high voltages. Such a transfor
mer is herewith described and is suffi
ciently accurate for all set measure
ments, even up to 1,000 volts or more 
by the use of series resis·tors. See Fig. 
12. 

Take an old audio transformer (those 
in the RCA catacombs of old, are a 
good size), the smaller the better. Re
move all old windings and use original 

750\1. 

ISOV 

FIG. 12-Clrcuit for extending range of low-voltage 
A.C. voltmeters, as used in instrument pictured. -cardboard core, with side pieces cut 

to fit, and cemented in place to just fit 
inside window of laminations. 

If a 3-V. A.C. Weston 476 is used, 
which I have, the primary will require 
about No. 24 or No. 26 enameled wire, 
45 turns, and 4-volt-60 turns. (Core 
cross-section squared and divided by 
6, gives volts-per-turn available for 
your particular laminations. If it is 
¼-in. wide and ¼-in. thick, then ¼ x 
¼ + 6 = between 10 and 11 turns
per-volt. 10 is OK, for it isn't used 
for any great length of time, and so 
will not overheat.) 

Several layers of tape, varnished 

cloth or heavy brown paper are shel
lacked in place, for insulation. Then, 
start winding the secondary, which is 
continuous and tapped. For the 1st 
section, 8 volts, wind 120 turns in even 
layers, using about No-. 28 enameled 
wire; for the next tap, wind 120 more 
turns (for the 16-V. tap), using No. 32 
E. wire; then, 360 turns of about No. 34 
for the 40-volt winding. If there is suf
ficient room and you want to include 
a 150- or 160-volt tap, then (for a 150-
volt tap) add 1,650 turns of very fine 
wire, such as No. 38 or No. 40 enameled, 
in layers with a thin sheet of paper be
tween each layer. 

Having finished the coil, shellac and 
immediately wind several layers of tape 
or paper around and shellac. Put the 
laminations in place and, if a small me
tal box such as coil shield with lugs 
for mounting is handy, place in can and 
fill with pitch or wax; this makes a 
neat job. 

Having only wound to 40 volts, I 
used resistors (I-watt carbons), for 
higher voltages, namely, 150 and 750. 
Use several 1-watt resistors in series 
for 750-volt reading, as it should be 
about a 5-watt resistor to drop this 600 
volts. It requires about 5,2000 ohms 
for the ISO-volt reading and about 21,000 
ohms, 5-watt, for the 750-V. reading. 

This whole affair can be put in a 
small box size ahout 4 x 7 ins., and 3 
to 4 inches deep. An aluminum panel 
makes for an attractive-looking prod
uct. This arrangement, to avoid shocks 
or fireworks, must be well insulated! 
By the simple addition of a right-size 
resistor to make the meter read full
scale with 110 V. circuit, condensers 
can be checked, chokes measured, etc. 
It is the next handiest thing to the 
ohmmeter, which in my case it matches 
in size and shape. 

TUBE TESTER AS V.T. 
VOLTMETER 

By William Wilson 
ALMOST any emission-type tube 

tester may be used as a fairly accurate 
vacuum-tube voltmeter. With the use 
of a 1,000-ohm potentiometer and a 
4~/, V. "C" battery, a wide variety of 
different tube types may be used. An 
adapter is made for the tube to he used 



PRACTICAL RADIO KINKS.AND SHORT OUTS 23 

FIG. 13-Any emission-type tube tester may be used as a vacuum-tube voltmeter. 

with the grid circuit left open. If grid 
connects to top cap, no adapter is need
ed. I used a type 6F5 since it has a 
top cap which can be used as a prohe 
atHI the socket can he connected to a 
plug and cable for high-frequency meas
urements. My instrument is a Supreme 
89D and the circuit is shown ,in the 
diagram of Fig. 13. Calibration curves 
can be made to suit the instrument used. 

VERSATILE V.T. VOLTMETER 

By William Chaney 

I \/1/TSH to present an A.C.-operated, 
flexible, vacuum-tuhe voltmeter of en
tirely original design, simplicity and 
proven worth. I use this meter in ser0 

vice work, and it was used as an out
put meter "on the line" in one of the 
local radio manufacturing companies, 
comparing favorably with the special
ized equipment used for this purpose. 
The 6J7 metal tube is used because the 
response is linear from 2 to 5 ma. (with 

· circuit constants used) so that the meas
ured voltages may be read directly from 
the meter scale. The ranges are 10, 
100, 500 and il,000 V. A.C. and 0-13 V. 
D.C. (with use of the 9 meg. potentio
meter, the D.C. range may be extended 
much higher and still have linear res
ponse). Frequency error is small up 
to 200 or 300 kc. I have used it to 
measure output of an all-wave oscilla
tor. Some of the uses of this meter 
are: measuring A.C. voltages from 
transformer; A.V.C. voltages; bias on 
audio tubes at the grid, and when tap
ped high-resistance voltage dividers are 
used; output meter (from plate to 

ground or across voice coil); gain in 
final s•tages of a receiver; etc. In some 
cases an A.C. operated V.-T. voltmeter 
will induce a terrific hum in a receiver 
when A.V.C. voltages are being _meas
ured. There are a number of things 
which can be done to cure this: (1) 
change the power transformer of the 
V.T. voltmeter (which may have leak
age or too high a capacity between pri
mary and secondary, etc.); (2) insulate 
all grounds from the chassis, including 
insulated mounting of the filter con
densers of V.T. voltmeter; (3) insert a 
resistance and capacity filter in the 
ground lead of the D.C. section of the 
V.T. voltmeter (see diagram); (4) 
reverse line plug; (5) remove external 
ground from receiver and line hypass 
condenser (if there is one). See Fig. 14. 

FIG. 14-A Versatile V.T. Voltmeter. 
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A DYNATRON VACUUM-TUBE 
VOLTMETER 

By C. W. Melotte 

IN Fig. 15 is shown the wiring dia
gram of a vacuum-tube voltmeter I use. 
Its advantage is that very small volt
ages can be measured with it without 
the use of an ultra-sensitive meter. 

FIG. IS-Circuit of a Dynatron V.T. Voltmeter. 

An ordinary 0-1. milliammeter is sen
sitive enough to measure such small 
voltages as would not operate an 9r
dinary V.T. voltmeter using the more 
standard three-element tube. An input 
of 0.05-volt gives a reading of approx
imately 0.2-ma. 

The potentiometer is used to accur
ately adjust the plate voltage to the 
correct operating point. 

"MAGIC EYE" LEAKAGE TESTER 

By Ray Jefferson 

I RECENTLY finished building a 
"Magic Eye Leakage Tester" and have 
found .it can be made very useful by 
making the additional changes as in
dica:ted in the diagram, Fig. 16. 

As an output meter it is very sensi
tive, as it will operate on a signal which 
is barely audible. This is a great help 
in aligning sets with A.V.C. and sets 

with poor L.F. gain. This sensitivity 
can be controlled by the 0.5-meg. po
tentiometer. 

As may be noted in the diagram, the 
6.3 V. filament circuit is used to test 
the capacity of small condensers. 

I used only one filter condenser, as 
an input condenser was found unnec
essary; it raised the voltage too high. 

A 50,000-ohm variable cathode resis
tor was found to be too large, as all of 
the action took place on one end. A 
10,000-ohm tapered unit was found to 
be satisfactory. (Switch Sw. 6 is of the 
"skip" type in order to pre"ent short
ing the "B" units.) 

The 6 input terminals are connected 
as follows: 
1 and 2- to voice coil of speaker. 
3 and 5- to plate of output tube. 
4 and 5- to test leakage ( open Sw. 1). 
4 and 6-- small condenser capacity test 

(open Sw. 1). 
4 and 5-A.V.C. line (open Sw. 2). 

SIMPLE OUTPUT METER 

By Andrew Frevert 

A SMALL output meter, that is made 
up to use in conjunction with a service 
oscillator, is shown m the sketch. 
(Fig. 17.) 

The combination (of jacks A, B, C, 
D; switches SI, S2; and transformer 
T) makes a variable input to meter M 
and detector CD which forms the out
put indicator; depending on types of 
sets. 

With connections to set on jacks A 
and B and switches in No. 2 position, 
primary of transformer is in series 
with speaker: secondary in series with 
meter and detector. With switches in 
No. 1 position, input with primary in 
parallel is fed direct to meter and 
crystal. 

FIG. 16-Here is an im
proved version of the 
"Magic Eye" leakage test
er described in March, 

10,000 6,000 
OHMS. OHMS, 
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FIG. 17-Thls set-up Is flexible for measurements on 
various sets; and also for continuity tests. 

With input leads in jacks C and D 
and switches in No. l position, second
ary is in series with input, primary 
feeding to meter. With switches in No. 
2 position, input is in parallel with sec
ondary and feeding to meter. 

With input leads in A and C jacks, 
Sl on No. l ,position and S2 on No. 2 
position, meter is connected direct to 
input signal. 

For use as voltmeter: Jack E plus, 
G minus 5 volts; Jack E plus, H minus 
25 volts; Jack E plus, I minus 100 volts. 

Jacks E and J are for continuity 
testing or, if scale is calibrated, for use 
as ohmmeter. 

A.C.-D.C. VISUAL OUTPUT 
INDICATOR 

By P. J. Donneau 
A VISUAL output indicator can be 

made with nothing more than a 6ES 
visual tuning indicator tube and socket, 
a 30-watt electric light bulb and socket, 
a line plug, a 0.1-mf. fixed condenser, 
some wire, a 1-megohm fixed resistor, 
and 3 battery clips. The 6-prong socket 
and the ten-cent-store light socket may 
be screwed to a small baseboard. 

The connections, (see Fig. 18) are 
as follows :-One side of the line plug 
is connected to the filament and cathode 
prongs of .the tube socket; the other 
side to one terminal of the light socket 
and the plate prong of the tube socket. 
The remaining terminal of the light 
socket connects to the other filament 
prong of the tube socket. A large bat
tery clip for grounding the unit is con-. 
nected to the cathode through the fixed 
condenser; 2 small battery clips are 

directly connected to the control-grid 
and cathode terminals of the socket. 
These two dips connect to the output 
transformer of the receiver, in place of 
the voice coil. The tube is placed in 
its socket and the 30-watt bulb (pre
ferably painted black to avoid glare) 
is screwed-in, and the unit is ready to 
operate. In some cases it works bet
ter if a 1-meg, resistor is externally con
nected between ,the plate and target 
prongs of the socket. 

FIG. IS-Efficient output meter, improvised from 11 
6E5 tube and parts found around any workshop. 

The unit may he used on A.C. or D.C., 
and if care is taken 'to make sure the 
cathode s.ide of the plug is always on 
the grounded side of the line, the fixed 
condenser may be omitted. 

MEASURING A.V.C. VOLTAGES 

By Willard Moody 

FUNDAMENTAL Circuit: (See Fig. 
19A.) When opposing voltages are 
equal there is a zero current and there
fore infinite resistance; the voltage as 
read on V. is then equal to the source 
being measured. In the diagram (Fig. 
19A) T are the -terminals for the volt
age to be measured; J is the jack for 
headphones or micro-ammeter and B 
the battery supplying the bucking 
voltage. 

Practical Circuit: (See Fig. 19B.) 
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Fl&. 19-Measures A.V.C. circuits accurately. 

Important: Proper polarity must be 
observed in connecting the infinite re
sistance voltmeter in the .circuit under 
test. 

A PHONOGRAPH-CASE 
OSCILLATOR 

By R. Douglas Clerk 

· THIS novel and useful oscillator, to
tally shielded and fitting into a port
able phonograph case, is an audio
modulated R.F. oscillator covering the 
broad-cast band. The R.F. coil used in 
this job was taken from an Atwater 
Kent "Model 35" receiver; coupled to 
this coil L1 is a 10-turn winding L2 
in variable inductive relation. This 
pick-up coil is connected to ,the anten
na and ground binding posts of the 
receiver under test. 

It is shown by diagram in Fig. 20. 
The electrical characteristics of an 

average antenna are simulated in the 
electrical values of a "dummy anten
na" arrangement of the complete input 
connec·tions to the radio set being test-

Fl&. 20-The "portable broadcaster" is a very com
pact oscillator, built into a portable phonograph 

which gives modulatlon, 

ed; its components being L2, R, and C. 
The entire set-up is shielded, as in• 

dicated in the diagram, and the pho· 
nograph turntable motor and the pho
nograph pick-up are grounded to this 
shield. In this particular unit, tube V 
was a Northern Electric "peanut" tube 
(which has a 1.1-volt filament), and the 
pick-up was a Canadian Marconi unit 
of the high-impedance type; although, 
of course, any make of appara,tus hav
ing equivalent characteristics may be 
used without the least bit of trouble. 

AN A.C.-OPERATED SERVICE 
OSCILLATOR 

By W.R. Wheatley 

NO doubt, every radio experimenter 
and Service Man has many times wished 
for a small portable generator of sign
als of various frequencies, either modu
lated or unmodulated. I have con
s•tructed one which is exceptionally 
compact, obtains its power supply by 
simply plugging into the light socket,· 

Fl&. 21-Thls oscillator, with home-made power 
transformer, is an extremely-compact and conve
nient device, modulated by the A.C. hum of the 
light ltne. A jumper is put across the lower tip · 

jacks when the meter Is not in circuit. 

and covers a wide range of frequen
cies with three plug-in coils. It com
prises a '27 tube used as an oscillator, 
in the conventional tuned-grid circuit, 
and an '01A tube with grid and plate 
tied together as rectifier. (See Fig. 21.) 

One 30-henry choke is used in the 
filter circuit, which is conventional; the 
voltage divider is a 50,000-ohm poten
tiometer, with the plate of the '27 con
nected to the slider, so that a variable 
voltage is provided for the plate of the 
oscillator. The filament supply of the 
two tubes is from a transformer, and 
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the plate voltage is taken direct from 
the I IO-volt A.C. line; as this supplies 
voltage high enough for the purpose 
after it is rectified. Tip jacks are pro
vided in the grid-return cicuit, so that 
a meter may be plugged in to be used 
in lining up gang condenser or testing 
the resonance of circuits. A small 
variable condenser is provided, with 
one side connecte,d to the grid and the 
other to a tip jack; so that the oscil
lator is easily coupled to other circuits. 

This oscillator is very handy for lin
ing up gang condensers and neutraliz
ing sets; I have used it as the oscilla
tor in a superhet. An ordinary set can 
be converted to a super by connecting 
the grid of the first tube to an external 
tuned circuit coupled to the oscillator. 
Although a very slight A.C. ripple re
mrains in the voltage supply of the os
cillator, when the signal of the oscil
lator is tuned in on a sensitive receiver 
it appears about the same as the A.C. 
hum in ordinary receivers. · 

In order to modulate the signal suf
ficiently, so that it may be heard dis
tinctly, a switch is connected across 
the 30-henry choke. When closed, this 
modulates the signal with the 60-cycle 
hum which is very distinct. The sche
matic diagram shows all details. 

However, when I looked for a fila
ment transformer I was unable to find 
one small enough; so I constructed one. 
I used the core iron from a 30-henry 
choke, and also the form on which the 
wire was wound; on this I wound 1200 
turns of No. 28 enameled wire for the 
primary. Over this were 28 turns of 
No. 18 D.C.C. wire for the 21/,-volt sec
ondary, and over this 55 turns of No. 
20 D.C.C. wire for the 5-volt secondary. 
Although •this ,transformer becomes 
warm when in operation, I have oper
ated several hours without undue heat
ing. 

To illustrate the compactness of this 
oscillator, the panel is 7 inches wide by 
9 inches long, and the entire appara
tus is housed in a box 31/, inches deep. 

A BRIDGE-TYPE TESTER 
By Lowell Slack 

THIS unit, which operates on the 

principle of a simplified Wheatstone 
bridge, is very useful for Service Men 
and experimenters in testing for resist
ance, capacity, plate resistance of vacu
um tubes, ratio of transformer wind
ings and a comparison of inductive re
actance. 

The unit consists of a type 56 or 27 
triode tube and a 3-to-1 A.F. trans
former connected as an audio oscilla
tor, feeding a potentiometer which is 
equipped with a scale calibrated in 
equal parts (of the resistance of the 
pot. See Fig. 22A). 

25-WATT 
/ LAMP 

110V, 
AC. OR 

D.C. "> 

FIG. 22A-Simplified A.C. Bridge unit. B, method 
of calculation at lower right. 

In operation, for resistances, con
densers, and inductances, the unknown 
unit is connected to one side of the 
bridge and a corresponding unit of 
known value is connected in the other 
branch. Then the potentiometer is 
shifted for minimum tone from the os
cillator and the ratio of units on the 
scale of the potentiometer will give the 
ratio of unknown to known. In the 
example shown in Fig. 22B the un
known capacity is 3/2 of the known 
capacity which equals 11/, mf.; and, in 
the instance of checking an unknown 
resistance, when compared to a 10-ohm 
resistor it is 15 ohms. 

To arrive at the plate resistance of 
a tube, the tube should be connected 
with "A," "B" and "C" batteries of 
correct size for the particular tube 
operation desired and the negative lead 
£om the "B" battery to cathode should 
be opened and connected to the "un
known" terminals of the bridge. Then 
by iinserting a suitable known value of 
resistance in the "known" side, the ra
tion of plate resistance to known resist
ance can be determined. 
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In the comparison of inductive re
actances, an inductance having a known 
reactance is inserted in the "known" 
side of the bridge and the unknown tin
ductance in the "unknown" side. The 
bridge is then balanced and the reac
tances are thus compared on the poten
tiometer scale. 

IMPROVING THE OHMMETER 

By J. E. Kitchin 

THE ordinary method of measuring 
resistances with a 4,500-ohm resistor 

. and 0-1-scale milliammeter· will not go 
below 50 ohms with a shunt; and the 
slide-wire bridge is not suitable for 
carrying around. 

A better idea can be incorporated in 
many set testers by adding one binding 
post to the existing circuit, as shown. 
The writer used two positions on his 
Weston bi-polar switch; instead of add
ing a D.P.-D.T. switch. (See Fig. 23.) 

FIG. 23-ln this ohmmeter the D.P.D.T. switch may 
be part of a larger unit. 

To operate it, close the meter switch 
on the low side, and adjust the current 
to one milliampere Then, if the un
known resistor Rx ,is of high value, 
switch ·the meter to the high side, and 
connect Rx across H and C (as at B). 
The higher the resistance, the less will 
be the current indicated by the meter, 
as is well known. 

If Rx has a low value, leave the meter 
on low, and connect Rx across termin
als L and C (as at C). The meter 
reading will be low in proportion as the 
value of Rx is low; for Rx is a shunt 
around the meter. 

Calibration, by means of Ohm's Law, 
is performed -in the usual way; the low 
scale should be calibrated with known 
resistance values, since the internal re
sistance of the meter must be taken in-· 
to consideration. 

A RESISTANCE-CAPACITY BOX 

By E. A. Marchant 

I GIVE a diagram of what I term 
one of the handiest pieces of equip
ment around our shop. As can be seen 
from the diagram any resistance value 
from 200 ohms to 2 megs. ·may be had 
by merely operating the switch; but in 
addition to this, any one of these values 
may be varied to any desired value by 
the use ,of the variable control in the 
negative leg of the circuit. The 3 decks 
make it possible to name a deck for 
low values of resistance, a deck for 
high values, and a deck for condensers; 
which means that the whole thing is 
in one box, with only one switch. See 
Fig. 24. 

A neat, 3 scale dial plate can be drawn 
for the switch and the volume controls 
may be calibra:ted or the regular plates 
purchased for them. 

When repairing a set I manipulate iny 
condenser switch for different values of 
condensers at different points of the 
receiver. You will be surprised at how 
much improvement you can make in the 
receiver with a few extra condensers. 

Another place where the condenser 
resistor box saves time is in cases of 
open high-value resistors: If you are 
in doubt about a resistor of high value 

FIG. 24-A resistance-capacity box which save11 
time. 
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and your ohmmeter will not measure 
that high, then set your resistor switch 
to the value needed and go directly 
across the resistor in doubt, and also 
sometimes you will find an open re
sistor which is not color-coded and the 
service manuals do not give the value. 
From your tube characteristics chart 
or other data determine what voltage 
or current you should have, connect a 
volt or current meter to the circuit and 

· place the test leads from your condenser 
resistor box across the open resistor and 
vary the resistor switch until you find a 
resistor that gives nearly the voltage 
or current wanted, if necessary you may 
cut in the volume control and bring the 
exact amount of resistance in. Also 
you can experiment with resistors in 
load circuits and greatly improve a 
receiver. 

You will find many additional uses 
fo this condenser-resistor box. 

CONSTRUCTING A RESISTANCE 
·METER 

By Malvern H. Berry 

ALMOST every radio and electrical 
experimenter has need of an efficient 
and reliable resistance meter. With this 
he can design his own resistors, choke 
coils, and many other things. The in
strument mentioned in this article was 
constructed from a potentiometer, a 
galvanometer, two binding posts, one 
dial, and a small box (Fig. 25). 

Assemble and wire in accordance with 
the diagrams; Fig. 25A is ,the schematic 
circuit. The potent,iometer R should be 
one of abou,t 1000 ohms. The galvan
ometer G may be replaced by a high
range milliammeter and the results will 
be the same. The battery B is just a 
two-cell flashlight battery, which cat\ 
be purchased from the ten-cent store. 

After everything is assembled comes 
the calibration of the potentiometer R. 
This can be done with a Wheatstone 
bridge. (If the constructor does not 
have a Wheatstone bridge, one may be 
had for the asking at your local high 
school. In the event that the construc
tor is not familiar with the Wheatstone 
bridge, the physics instructor at the 
high school would be glad to explain' 
it.) If you can use the bridge, proceed 

FIG. 25-Layout of resistance meter; the graph In 
the lid is the reference calibration. 

as follows: attach to the potentiome
ter a dial, (vernier preferred) and ad
just the potentiometer for a reading of 
5 on the dial. With this fractional part 
of the potentiometer in the circuit, con
nect it to the Wheatstone bridge and 
find what the resistance of that part 
is. Get a piece of "graph" squared pa
per and graph the resistance in ohms, 
for every five marks or degrees on the 
dial, across the paper; and graph the 
reading or degrees on the dial up and 
down. Where the two intersect on the 
graph page, place a dot. After the re
sistances have been calibrated from 
zero to the full value of the dial for 
every five degrees, draw a line through 
all of the dots. This will be your cali
brated curve for the resistance meter. 

To operate the meter, place an un
known resistance Rx across at the bind
ing posts, and note the reading of the 
galvanometer G when the unknown re
sistance is placed in the circuit. Switch 
on to the calibrated potentiometer R 
and adjust until the galvanometer reads 
the same as before. The value is then 

Rx 

FIG. 25A-A good wire-wound potentiometer, a 
galvanometer, some calibrated resistance standards, 
and a few odds and ends, compose this handy 

instrument. 
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the same in both resistances. Take the 
reading of the dial in degrees and look 
that reading up on the graph, and the 
value of the unknown resistance can be 
read direct from there. 

By ganging several varfable resistors 
of assorted ranges at R, and tapping 
them to a selector switch, the resistance 
range may thus be greatly increased. 

BUILDING A RESISTANCE 
CALCULATOR 
By S. H. Burns 

FEW experimenters are fortunate 
enough to have an ohmmeter or other 
instrument for the measur.ement of re
sistance. There is no end to the oc
casions that call for the use of some 
such device, even while carrying on the 
simplest of experiments. 

With the current and the voltage 
known, the resistance can be calculated 
by apply,ing the formula for resistance 
in Ohm's Law. A voltmeter and a 
milliammeter, when used in connection 

. with a battery, will give these values. 
The disadvantage of this method is in 
having a voltage supply that is con
stant while the current that must flow 
through the resistance being measured, 
is drawn from it. Then too, a consider
able variation in the voltage must be 
available to accommodate the measure
ment of greatly different resistance 
values with any degree of accuracy. For 
a low resistance measurement, it is not 
possible to use a high voltage; on the 
other :hand, when dealing with higher 
values the voltage should be increased 

Where the work can be done quickly 

FIG. 2&A, left-Theoretical circuit of the resistance 
calculator. 

FIG. 2&8, right-Final circuit dla9ram of the cal
culator. 

batteries are satisfactory, but often
times tht: voltage required for accuracy 
may be as high as 100 volts. In these 
days of battery eliminators, it is some
what of a problem to secure this bat
tery voltage. 

A Reliable Voltage Source 
Various schemes were tried out while 

searching for something that would sup
ply any reasonable voltage for as long 
a time as was necessary to complete 
·the work at hand. It was decided 
that 100 volts would be sufficient for 
all requirements. The A.C. lighting cir
cuit seemed to offer an unfailing source 
of energy. Now to convert this into 
the direct current required. After dis
carding several ideas as altogether too 
complicated, the scheme illustrated in 
Fig. 26A was adopted. 

The only things needed are tube for 
rectifying and a var,iable resistance to 
regulate the voltage output supply. 
Several tubes were tried and a '26 was 
selected since the rectified voltage was 
plenty high enough and the current out
put sufficient. Then also, most experi
menters will have several of these tubes 
not in use since they have been re
placed by other types. 

The 110-volt line has· one side tied 
to the grid and plate terminals of the 
tube while the other side of the line is 
not connected to the rectifying tube 
directly. A variable resistance of 25,-
000 ohms is in series with the tube fila
ment and the other side of the line. 
The 2-mf. condenser shown across this 
resistance levels out the rectified volt
age just as in any rectifying circuit. 
It can be of the low-voltage bypass 
type since the voltage is not grea:t. 

The filament of a '26 operates on 1.5 
volts and consumes 1.05 amps. An idle 
filament transformer having such a 
winding can be 1used for this; or, if 
one is not handy and the device is to be 
made more or less permanent, a heater 
transformer can be quickly made. For 
the core, remove the laminations from 
a burned-out audio transformer. That 
portion of the core inside the coil is in 
most cases about ¼-in. square. 

If the dismantled transformer had a 
bobbin in which its coil was wound, re
move th'e wire and use the bobbin for 
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the new coil. Otherwise, a form can be 
easily made of cardboard. The total 
current is low, therefore a primary 
wound with No. 32 B&S wire will 
carry it. Using this wire with ena
mel insulation, or better still, enamel 
and silk, wind 1800 turns on the coil 
and insulate it with tape. As the wire 
is quite thin, flexible leads had best be 
soldered to the start and finish of this 
primary. The 1.5-volt winding consists 
of 24 turns of No. 20 B&S enameled 
wire. Cover the coil with tape to pro
tect the wire. The laminations should 
now be put back in place in the new 
coil. To eliminate any tendency to 
hum, dip the transformer into a pot of 
melted wax; this when cool will hold 
everything firmly. 

The Variable Voltage Feature 
In Fig. 26B, the parts are shown con

nected diagramatically. It is the con
nection from the movable arm on the 
25,000-ohm resistor that gives the volt
age and current used for our purpose 
With the arm at the end nearest the 
filament connection, the voltage ob
tained will be 100 volts when the maxi
mum of 10 ma. is being used. The drain 
through the resistance will be about 4 
ma., making the total less than 15 ma. 
at maximum. 

The meter connections are shown in 
this figure also. The voltmeter should 
have a 0-100-volt scale and preferably 
marked in 10-volt divisions. The 25000 
ohm resistance in series with the milli 
ammeter is only used when measuring 
low resistance, and can be cut in or 
out of the circuit at will, with the single 
pole switch shown. 

The Resistance Curve 
To eliminate 'the necessity of work

Ing out each resistance problem, the 
curve given in Fig. 26C is used. Along 
the 'lower edge appear the current val
ues in milliamperes. The resistance in 
ohms is at the left, vertically. This 
curve gives the resistance value di
rectly when the voltage used in meas
uring is 10. 

To make a measurement, proceed as 
follows: referring again to Fig. 26B the 
unknown resistance is connected to the 
terminals at 3 and 4. There is no need 
for haste in taking the readings as the' 
current used will have no effect what-
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FIG. 26C-The 10-volt calibration curve. The dotted 
portion Is for an applied voltage of 100, 

ever upon the voltage. Assuming that 
the resistance is not known, have the 
switch at the left open thus cutting the 
25000-ohm resistance into the circuit. 
Move the pot. arm to the right as far 
as possible, thus decreasing the volt
age to a minimum. Plug into the 110-
volt lighting circuit. Next move the 
voltage adjustment to the left until the 
voltmeter indicates 10 volts. If the 
reading on the milliammeter is low, 
close the switch and forget about the 
25000 ohms. The most accurate con
clusions are arrived at when using that 
part of the curve between 2 and 5 ma. 

· Therefore, should the meter show less 
than 2 ma., move the voltage up until 
it comes within these limits. 

Assume lthat it requires a potential 
of, say, 40 volts to produce the desired 
current flow, and again for purpose of 
explanation, assume that this current is 
3 ma. Following the vertical 3-ma. line 
t-o the point where it intersects the 
curve, and looking left along the hori
zontal line also intersected at this point, 
it is found that the resistance value lies 
between 3000 and 4000 ohms. And as 
each horizontal line represents 1000 
ohms, the exact value is 3,330. This 
would be true if the voltage used was 
10; however, as 40 volts were used sim
ply multiply the result by 4, giving 
13,320 ohms as the resistance. 
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In this manner, one curve is used for 
any multiple of 10 volts by simply mul
tiplying the result by the multiple used 
Using SO volts, multiply by 5; or using 
90 volts, multiply by 9. Any value can 
be measured with 10 volts between 1000 
and 10,000 ohms and taken directly from 
the curve. 

TIME-DELAY CIRCUIT 

By J. E. Templier 

MANY experimenters want a means 
of delaying the closing of a circuit by 
an accurately predetermined length of 
time; this would be useful in the con
struction of robots, selector systems, 
burglar alarms, etc. The following de
scription of one may prove useful (Set> 
Fig. 27) Unit Ll-L2 is a 2-coil relay; 
Ll has a high impedance, to match the 
input signal, and L2, which is wound 
over Ll, a low impedance. The signal 
applied to Ll closes switch Sl and 
completes the secondary circuit of the 
filament transformer T, which includes 
L2. The coil L2 holds the circuit closed 
until the cathode becomes heated and 
current flows through L3; this closes 
switch S2 and, a fraction of a second, 
later opens S3 and cuts off the current 
from L2; this releases Sl and the circuit 
is again ready for operation, as soon 
as the cathode has cooled. 

FIG. 27-A V.-T. type time-delay relay circuit which 
is variable from 10 to 60 seconds. 

By using the older, type 27 tube and 
normal filament voltage, about 30 sec. 
is required to close S2. However, by 
using a transformer, T, with a 5-V. sec
ondary, anrl a rheostat, R, of about 7 
ohms, the time may he adjusted from 
10 to 60 seconrls. By using the fila
ment-type tube, this time may he great
ly decreased. 

Details for relays Ll-L2 and L3, are 
not given; as most experimenters· have 
relays on hand or know how to build 

them. · Note that L2 must have a low 
resistance. The arm of S2 should be 
about one-half the length and weight 
of that of S3, so that it will close soon
er and have time to operate the output 
relay (not shown). , 

Notice that S2 is closed only mo
mentarily, so that another relay must 
be added to keep the circuit closed; 
also that only a momentary signal need 
be applied to Ll. However, by chang
ing the transformer connection, from 
X-Y to X-Z, S2 will remain closed 
as long as the signal is applied to LL 

FORD CUT-OUTS MAKE RELAYS 
FOR BURGLAR ALARMS 

By J. Theriault 

RADIO Service Men who are called 
upon to install burglar alarm systems 
can oftentimes get a used 110 V. A.C. 
telephone signal bell and with the ad
dition of two old Ford cut-outs, make 
the required relays as shown in Fig. 28. 

~~BELL 

'---~--
ALARM BUTTONS 

,.., 
l10V .. 
AC. 

',. 

:.__] 
....._ 
RELAV 
N2 1 

FIG. 28-Burglar alarm system using Ford cut-outs. 

Remove the heavy outside windings 
from both cut-outs. For relay No. 2 
he sure to remove the first layer, next 
to the core. This can be easily done 
by catching the outside turn, next to 
the core, and pulling it out. 

When any of the alarm buttons have 
once made contact, the bell will keep on 
ringing until the master switch is 
opened, as the two relays form a "lock
ing" c{rcuit. 

LOW-COST TEST OSCILLATOR 

By Louis B. Sklar 

THIS simple instrument will give 
good results on either A.C. or D.C. 
Since it is intended for such universal 
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FIG. 29-Here Is a simple 
A.C. • D.C. test oscillator 
with several novel features. 

use, the 5-W mm1ature lamp is used 
as shown in Fig. 29. If the lamp lights 
when the plug is put in the socket, the 
plug should be reversed. Of course, a 
ground is needed on the oscillator for 
this test. This test should always be 
made; since if the plug is not inserted 
in the correct manner, the tuning con
denser and some of the other parts 
of the unit will be "hot" and unless 
shielded may cause injury or damage. 
The rest of the circuit is very simple 
and may be followed from the diagram. 
Either a line cord resistor or a 30-W. 
lamp may be used as the series resist-
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,-- -3ow llOV' 
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L..J\,VV\,~--:_ ELECTRIC : 

(RES. IN Ll>JE CORO)iJSOOl-lMS LINE GNO.+ 

ance to feed the heater of the 12A7. 
Standard plug-in coils of the desired 
band ranges are used for tuning. 

The use of the line cord resistance 
will enable the builder to construct a 
more compact unit, while the 30-W. 
lamp will be cheaper and will likely be 
easy to obtain. The cord should have 
a resistance of 350 ohms. The calibra
tion chart may be fastened to the cover 
of the box, and the extra plug-in coils 
may be mounted there also. This oscil
lator is so simple that it cannot get out 
of order and it will be found extremely 
convenient to use. 

CHAPTER V 

VACUUM TUBES AND CIRCUITS 

A PHOTO-TUBE RELAY FOR 
UNIVERSAL OPERATION 

By C. H. W. Nason 

ONE of the writer's friends is a stage 
designer. He builds pretty models of 
stage sets with trick lighting effects. 
The other night he suggested that a 
photo-electric relay would be a nice 
adjunct to one of his display sets. The 
trouble was that the "gadget" had to 
operate on either A.C. or D.C., re
gardless. 

A few moments of thought followed 
by a half-hour or more of intensive sol
dering resulted in the arrangement 
shown in Fig 1. It will be noted that 
the triode tube may be of any type that 
uses a heater voltage of 6.3 V., and 
draws 0.3 ampere. Types 37, 76, or 
6CS are suitable. 

The filament is lighted through a se
ries resistance and the device may thus 
be operated on either A.C. or D.C. 
110-volt supply oircuits. 
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The grid bias is made variable by 
means of a potentiometer connected be
tween cathode and ground. This should 
be adjusted so that the relay does not 
trip under normal light conditions. 
This permits the room to be illuminat
ed without such indirect illumination 
of the photo-cell affecting the opera
tion of the device. The relay may be 
so adjusted as to operate either to turn 
the controlled circuits on or off with 
the application of light. 

This same device may be used so 
that automobile head-lamps control the 
opening of the garage door-so that 
persons intercepting a beam which nor
mally keeps the relay closed will cause 
it to open and thus sound an alarm. No 
long-winded description is necessary, 

CON1ROL 

® 

' V~HEV 
10 000 
0MM 
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+ Al •rn~g~~~/:ii~\ 
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FIG. I-A P.E. tube relay for A.C. or D.C. mains. 

however, for a thousand uses for the 
device will immediately suggest them
selves. 

The parts. are as follows: Rl, 350 
ohms, 5 watts; R2, 3500 ohms, Elec
trad potentiometer; R3, 1- to 5-meg
ohm grid leak; P.E.C., a caesium type 
gas-filled photoelectric cell; Relay, 
Y axley 10,000-ohm relay or device of 
similar sensitivity. 

BATTERY TYPE TUBE TESTER 

By Floyd M. Glass 

THIS tester is designed particularly 
for the rural Service M.an, or anyone 
who must test tubes without the use 
of power from the light lines. It will 
test the most widely-used battery tubes. 
The equipment may be assembled in a 
small box, and small-size batteries may 
be included, if desired, to make the unit 
entirely self-contained. Socket No. 1 

FIG. 2-A self-contained tube tester. 

1s for OlA, 0lAA, 71A, 30, and 31 
tubes. Socket No. 2 takes the 32 and 
34s, while Socket No. 3 is used for 
33s. The tester should be calibrated 
with new, good tubes. All tubes are 
tested first with switch Sw. 1 closed and 
Sw. 2 open. A good tube will show a 
fluctuation upon opening and closing 
Sw. 1. The screen-grids are tested the 
same way-but by opening and closing 
Sw. 2 (See Fig. 2.) 

MATCHING PUSH-PULL TUBES 

By E. J. Christians 

PUSH-PULL tubes must be matched, 
in order to obtain good quality, lack 
of hum, and plenty of pep. A perfect 

FIG. 3-lllustrating procedure for matching push-
pull tubes. 

match will be shown by zero reading 
when the voltmeter is connected be
tween the plate prongs of the output 
tubes. If meter reads backwards, re
verse the connections. A reading of 
more than one volt indicates that a new 
tube should be put in. (Fig. 3.) 
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A TUBE SHORT TESTER 
By A. E. Ellison 

THIS is a worthy addition to any 
tube testing e.quipment, and is very sim
ple to make and use. As may be seen 
from Fig. 4, the switch is the heart of 
the tester and will have to be home
made. Any 7-point switch wiJJ serve, 
but :the arm must be replaced with a 
7-contact fan, as shown. The seventh 
arm is of bakelite, with a contact on 
the end, which is connected to the cir
cuit with a flexible lead. 

FIG. 4-A tube-short tester. 

In operation, the switch arm is re
volved rapidly over the contacts, a 
short showing up by a flash of the neon 
bulb. 

USE FOR OLD TUNING EYE 
TUBES 

By Roland T. Schaefer 

OLD tuning eye tubes that no longer 
can be used as indicators but in which 
the triode section still checks O.K. 
Most Servicemen have a few such 
tubes in their shops. Types 6ES, 6GS, 
6TS and 6US are more common. 

These tubes can be used as audio am
plifiers with quite a bit of gain. The 
circuit in F,ig. SA is an example. The 
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FIG. 5-Uses for old "tuning eye" tubes. 

target should be grounded when not 
used. 

Another example, Fig. SB, is for 
using the ,tube as a 2nd-detector in a 
superhet. In this case the target is 
used as a diode. This works almost 
as well as a type 75 tube. 

INDICATOR FOR CONDENSER 
ANALYZER 

By H. A. Wirsching 
I SHOULD like to contribute the 

following to ·the Service Men who built 
or bought the Thordarson Condenser 
Analyzer as I know that the phone 
method of minimum hum was, and is, 
tiresome to use. 

I conceived ,the idea that the "eye" 
tube (6ES or 6GS) might take the place 
of the phones and found tha1t it works 
very well, and is very compact and 
light as I use a 2525 in a voltage
doubling (transformerless) circuit. I 
trust that others may find this an easier 
way to balance the bridge. See Fig. 6. 

FIG. 6-Circuit for use of "tuning eye" as Indicator for condenser analyzer. 



CHAPTER VI 

VOLUME CONTROL METHODS 

A VOLUME-CONTROL METHOD 

By Vincent Campbell 

RECENTLY I decided to build a 
four-tube regenerative receiver which I 
knew would give me excellent volume 
and tone. But here arose the problem 
of obtaining a real volume control. Of 
course I tried the antenna control and 
"B" lead control, but all I could obtain 
was a continuous whistle. After some 
time, I finally hit upon the method to 
be described which gives control rang
ing from the merest whisper to terrific 
volume. 

The section outlined in dotted lines 
in Fiig. 1 is the control. I have used a 
Centralab 500,000-ohm modulator and 
a .02-mf. fixed condenser. The positive 
"A" and negative "B" lead connects to 

.._ 
AUDIO 
AMPLI· ~J~'" 

DET 

FIG. I-Design for a good volume control. 

the center post of the resistor; the con
denser on the end of the resistor to the 
grid of the R.F. coil, as shown. 

You can pass this on to anyone who 
wants a good volume control. (See 
Fig. 1.) 

AN IMPROVED VOLUME 
CONTROL 

By Russell L. Wooley 

AUTOMOTIVE radio receivers have, 
usually, a 50,000-ohm potentiometer, 
shunted across the 67Y,-volt section of 
the "B" supply, to vary the screen-grid 
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·son· ------

1,111,11~ 
TO POWER 
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"LOUD' 

TO SCREEN _ 67i V. + TOT~:R. 

GRIDS / llllllllllllllllilt---'-flllllllll_j_ 
2.s,000/ 

OHMS -IMPROVEO METHOD-

FIG. 2-Just as tuning is spread by adding another 
condenser, so volume control may be made less 

critical by a series fixed resistor. 

voltage. This is a good method of 
volume control; but the useful range 
is limited to about half the arc of the 
slider's movement. The result is that 
the change in volume from "soft" to 
"loud" is very abrupt. 

This method of volume control may 
be improved by' using a fixed resistor 
of, say, 25,000 ohms value, connected 
in series with a variable potentiometer 
of 25,000 ohms; the useful range 1s 

thereby spread over the entire arc. 

These particular values do not, of 
course, hold true in every case; condi
tions, such as the sensitivity of the re
ceiving set, the field strength of local 
stations, the number of screen-grid R.F. 
stages, and the screen-grid voltage, de
termine the value of the potentiometer. 
The total resistance, however, should be 
50,000 ohms. 

Inasmuch as a volume control of this 
type is shunted directly across the "B" 
supply, a switch should be included, to 
disconnect it from one terminal of the 
"B" battery when it is not being used; 
for otherwise it wastes current. (See 
Fig. 2.) 
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TONE CONTROL BOX 

THIS may be made as illustrated in 
Fig. 3. The pictorial schematic indi
cates a fixed condenser of .02 mf. ca
pacity in series with a variable re
sistance. This resistance must be noise
less. 

Many dynamic loudspeakers sound 
harsh, due to the presence of very 
strong high frequencies. The modern 
dynamics have this tendency the least, 
as they ordinarily have a high frequen
cy cut-off obtained either mechanically 
or electrically. The Tone Control Box 
illustrates one way of doing. rt electric
ally when the loudspeaker does not 
contain such compensation. 

The exact dimensions of the com
pleted unit will depend upon the partic

ular parts used. 

FIG. 3-The circuit of the portable tone-control box. 

As the resistance is lowered, the high 
notes are by-passed more and more, 
with the final results-very drummy re

production. 

The unit connects between the ra<lio 
set and the loudspeaker. The loud
speaker plugs into the jack and the 
Tone Control Box plug is plugged into 

the jack on the radio set; of course, the 
plug is not necessary if the receiver 

has binding post provision for ,the 
loudspeaker cord tips. Two binding 
posts may be used on the Tone Control 

Rox in lieu of a jack. 
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FIG. 4-A novel tone-control circuit. 

NOVEL TONE-CONTROL CIRCUIT 

By Lansing L. Post 
FIG. 4 shows a circuit of a variable 

tone control. The value of the poten
tiometer is 0.5-meg. while the condenser 
values can be arrived at by expenment, 
to suit the builder. 

I find that shifting from "highs" to 
bass is gradual instead of suddenly as 
with a single condenser and variable re
sistor in series. 

REMOTE VOLUME CONTROL 

By Quentin Achzehner 

IT is very handy to have a remote 
control for the radio receiver situated 
at the telephone or any other point, 
so that the control on the set may be 
cut out at will and the remote con
trol substituted. This is easily done by 

FIG. 5-A remote volume-control arrangement. 

the use of the circuit in Fig. 5. A vol
ume control of the same type as that 
used on the set is needed, as well as 
a D.P.D.T. switch (to select either vol
ume control). 



CHAPTER VD 

AMPLIFIERS AND PHONOGRAPH REPRODUCERS 

EMERGENCY CLASS AB 
TRANSFORMER 

By Lando K. Meyer 

THE power transformer from almost 
any make of old "B" eliminator, will 
~erve as a very efficient input tr.ansform
er for a class AB amplifier. The trans
former must, of course, be one that has 

FIG. I-Emergency transformer for Class AB ampli
fiers. 

a center-tapped high-voltage second
ary. Those taken from a Majestic Su
per "B" work very well. The second
ary has ample carrying capacity for 
the grid current on positive peaks. 
(See Fig. 1.) 

A MOVIE ADDRESS SYSTEM 

By Russell L. Woolley 

A "TALKIE" operator uses the meth
od shown herewith, to make short an-

FIG. 2-The mechanical coupling of a pickup 'to a 
magnetic speaker gives an Input for an audio 

amplifier. 

nouncements over his Western E'lectric 
sound equipment. All that is needed to 
do this is a portable broadcast set, with a 
double-circuit jack connected across the 
grid-circuit of the first audio stage of 
,the receiver; a good "mike," a center
tapped transformer; and four dry-cell 
batteries. Two old audio transformers, 
with their windings connected in se
ries, may be used in place of the mi
crophone transformer. The broadcast 
receiver acts as a speech amplifier; the 
speaker-a magnetic one-is mounted 
near the pick-up un~t of the "talkie" 
system. When it is desired to make an 
announcement, the needle of the pick
up is centered on the diaphragm of the 
speaker unit. (Fig. 2.) 

A RADIO-PHONOGRAPH KINK 

By Louis B. Sklar 

HERE is a very novel scheme of 
playing the radio and phonograph si
multaneously. Anyone having an elec
tric pick-up and a phonograph can per
form this stunt without difficulty, as 
shown above. (Fig. 3.) 

TURN-
1 ABLE RECORD 

1UNE- ARM 
NEEDLE 

FIG. 3-This use of the same disc for radio and 
phonograph at once is not only amusing, but a test 

of quality. • 

Looking at the layout, you see that 
the pick-up needle is at one side of the 
record; while the tone-arm needle is 
exactly opposite. When the record 
star,ts to rotate, music will be heard 
coming from the phonograph as well 
as from the radio speaker. The music 
from the two speakers will be slightly 
out of synchronism, because the two 
needles are not on the same point of 
the record; even though they are placed 
in the same groove. This produces an 
effect as if one instrument were playing 
and the other accompanying -it. 
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A LOW-COST MIXER 

By C. M. Dibrell 

BY this means, several sources of 
input may be mixed and any may be 
varied without disturbing the others. 
Ordinary 0.5-meg. potentiometers are 
used for the individual volume controls. 
The cost of the extra tubes and asso
ciated equipment is less than that of the 
expensive, constant - impedance type 
mixers that are ordinarily used. (See 
Fig. 4.) 

FIG, 4-Circuit of the low-cost mixer. 

HOME-MADE PANEL RACK 

By Robert Duncan 

IN building some radio equipment I 
had need for a relay rack. As com
mercial racks were so expensive, I de
cided to build my own. 

Two old bed rails were obtained from 
the junk yard and cut to the desired 
lengths. They can either be bolted or 
welded together in the form of a rack. 
The finished product makes a very stur
dy and efficient rack. 

The general idea is illustrated in 
Fig. 5. 

BED 
RAILINGS 

FIG. 5-A trip to the junkyard, and the use of this 
kink, saves dollars. 

CHAPTER VIII 

POWER SUPPLY EQUIPMENT 

AN EMERGENCY BATTERY 

By John J. Nothelfer 

RECENTLY, the writer was called 
out of ,town to service a battery-model 
console radio set. Upon arriving, a 
day ahead of the promised date, I found 
that the storage battery had been taken 
away to be recharged, and it would be 
returned early the next day. The idea 
of ,coming back the next day over the 
rough country road was unpleasant; 
and that of using the car battery seemed 
the solution. 

Upon trying to loosen the clamps on 
the battery, it was found that they were 
too tight; the pliers would never loosen 
them, and the required wrench had been 
left home. Having a roll of No. 14 
rubber covered lead-in wire, I drove 
the car as close as possible to the win
dow nearest the set; and the wires were 
connected to the battery terminals. In 
this manner six-volt direct ,current was 
obtained, and the set was tested and 
repaired in 'the usual manner. 
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EDISON "B" BATTERIES 

By Chester Rector, W9BFW 

REBUILDING a storage "B" bat
tery of the Edison type has several ad
vantages: first, the investment is small; 
second, no destructive acid to spill; 
third, the nickel steel elements are non
sulphating and last indefinitely; and, 
fourth, the Edison type is lighter than 
most others. These batteries hold the 
charge for a long time when not in 
use. If one is not at hand, it can be 
obtained from a radio store very cheap; 
and can be made to give very good ser
vice by the following method: 

Carefully remove all of the elements 
and test ,tubes from the rack, and clean 
thoroughly. After they are completely 
cleaned, Jay them out to dry. From 
the drug store purchase two pounds of 
potassium hydroxide, 5 lbs. distilled 
water, and 1 oz. mineral oil. 

Mix in an earthenware or glass bowl 
the distilled water and potassium hy
droxide until there is a reading of 1,250 
in a clean hydrometer, one that has not 
been used for testing acid batteries. At 
this stage the solution will be,come quite 
warm; so it should sit until cool, being 
tested again for correct reading. If the 
reading is higher or lower than 1,250, 
distilled water or potassium hydroxide 
should be added as required. Leave the 
solution to settle, and then filter. 

B so 100 
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FIG. I-The storage "B" battery is much favored In 
Europe still. Many old ones may be picked up here. 

Next assemble the battery, as in Fig. 
1. Fill each cell to within one inch of 
the top, by using the hydrometer. The 
plates will soak up some of the solu
tion; so th~ process should be repeat-

ed. With a clean medicine dropper, 
place about three to four drops of the 
mineral oil (liquid paraffin) upon the 
top of the solution in each cell. 

The charging can be done from a 110-
volt A.C. line, by the use of a trickle 
charger. However, if a 32-volt D.C. 
lighting system is available, the battery 
can be charged this way, after it is 
divided into 25-volt sections; of course, 
no rectifier is necessary. 

The battery must be tested with a 
voltmeter since the specific gravity re
mains the same whether it is charged 
or discharged. The solution should he 
changed about once every year when in 
use; and the level should be kept up 
by adding distilled water. 

Two of these units make a very good 
plate supply for the beginner's ama
teur transmitter. Also, this type of 
battery works very well on any radio 
receiver. 

A 6-VOLT BATTERY FOR 2-VOLT 
TUBES 

By Audie Roberson 

NO doubt the best way to furnish 
power for the 2-volt tubes is by using 
the Air-Cell battery, but a great many 
people have an old 6-volt storage bat
tery and are reluctant to throw it away. 
They may easily be converted to 2-volt 
batteries and I believe that it is econo
mical ,to do so. 

The first operation is to saw the con
necting bars, as shown in Fig. 2. The 
center cell is then raised and its posi
tion reversed; when placed back, it will 
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FIG. 2-A conversion that certainly makes for econo
my. Old 6-volt storage batteries may be rebuilt as 
described, for use with new 2-volt battery tubes. 
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appear as shown. Now procure two 
strips of lead connectors that will just 
reach across the battery and bend one 
end so that it will fit as shown. A hole 
is then drilled through the connector 
and the battery post so they may be 
securely fastened. 

Now as near as possible to the ends 
of each curt connector bars, drill a hole. 
The bars are then bent upward until 
a bolt can be inserted and then bent 
down with the end of the conn@ctor 
bar fastened to the battery poS't as 
shown in the sketch. Two more holes 
are drilled to correspond with the holes 
in the cut connectors which are then 
bolted securely as shown. · It is well 
to sand-paper each connection before 
tightening so that the very best con
nections can be obtained. 

HOME-MADE BATTERY CABLE 
By M. W. Johnson 

MOST battery sets employ for the 
battery leads a cable, one end of which 
is soldered to the receiver. This ar
rangement therefore presents several 
disadvantages. 

For one thing, it is not convt!nient to 
move the set to a position beyond the 
limi•t of the cable's slack, without first 
removing all the battery connections. 
Also, it is inconvenient to make tests 
on the receiver without the battery po
tentials, unless it is desired to remove 
battery ,connections. 

FIG. 3-The set builder who is working over an old 
battery set can use the connecting method shown to 
provide a 5-lead cable which will facilitate connect-

ing and disconnecting. 

Electric sets an<l the more expensive 
hattery sets overcome this situation by 
arranging the current-supply cahle to 
plug- into a receptacle on the receiver. 

This idea may he applied to any re-

ceiver requiring not more than five leads 
in a single cable, as shown by Fig. 3. 
A 5-prong UY socket is mounted on 
the rear of the set cabinet, and the cab
inet ends are soldered to the prongs; 
while the battery cable is connected to 
those of the old tube-base. The cable 
may be held in place with sealing wax 
poured into the ex-base. If desired, an
other plug and socket may be "rigged 
up" for the opposite end of the cable. 

CONNECTIONS FOR 110 V., D.C. 
By Oscar Block 

IN those districts where the "Ham" 
i5 accursed with D.C. mains and at the 
same time uses all .25 or all .3-amp. 
type tubes, either one of two methods 
·of connecting the filaments may be 
used, as shown at A and B, Fig. 4. 

Circuit A has the advantage of low 
current consumption, but has the dis
advantage that the "B" battery poten
tial on each tube will be low. It is 
also not adaptable to push-pull circuits 
since this type of hookup requires a 
parallel connection of the filaments in 
order to use conventional push-pull 
transformers. 

FIG. 4-"DC"-tube filament connections. Circuit A 
consumes little filament current, but "8" potential 
is low; that of 8, results in high "A" current and 

"811 potentlal, and; C, a safer arrangement. 
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Circuit B illustrates a series-parallel 
connection of filaments. This mode of 
connection has none of ithe disadvan
tages inherent in the connections of Fig. 
4A, although the current drain is great
er. It has the distinct disadvantage 
that if one of the tubes is removed, the 
increase of current through the tube 
with which it is in parallel is apt to 
burn it out. Figure 4C shows a circuit 
that eliminates this latter difficulty and 
at the same time retains all of the ad
vantages offered by the connections of 
Fig. 4B. 

In this case, since each branch of 
the filament circuit and its regulating 
resistance is independent of the other 
branch, any fluctuation in one will not 
manifest itself in the other. A sug
gested layout for the power unit of a 
D.C. set is depicted in Fig. 5. This lay
out is designed for .25-amp. tubes and 
is intended for those of '71A type. The 
pilot light should consume 25-ampere 
at 2.5 V. 

\ 
GRID 
.RE

TURN 
A.F.2. 
R.F:1 
R.F.2 

R.F I DET PUSH-PULL A.F2 
'01 A '01 A '71 A 

R.F.2. 
'OlA 

uov.,o.c. 
'------> LINE """-------' 

FIG. 5-Final connection of the series-parallel cir
cuit C, Fig. 4. 

If tubes are used with characteristics 
0 1ther than those assumed, then the val
ues of Rl, R3, and the grid returns of 
the various tubes, must be changed. 
The variable 20 ohm resistors are 
placed in the circuit to compensate for 
line voltage irregularities. They are to 
be adjusted until the voltage across the 
tubes is at its rated value. 

It would be interesting to determine 
just how the various values of resist
ance used .in this connecition are "de
termined. 

First, it is known that the line volt
age is 110, and second, that the term
inal voltage of each tu,be is 5.0. The 
pilot lamp requires 2.5 volts for oper
ation. Each branch of the circuit has 
three tubes in series, and since each 
tube requires 5.0 volts, the three tubes 
must have 15 volts. This voltage, when 
added to the 2.5 volts of the pilot lamp, 
gives a total of 17.5 volts, which, when 
subtracted from the 110 volts of the 
supply line, leaves a remainder of 92.5 
volts across both Rl and R3. 

Now the current through either 
branch 1 or 2 is ,the filament current 
of the tubes, which in this case is .25-
ampere. The resistance of both Rl and 
R3 is then computed from the formula 

E 92.5 
R=-=--=370 ohms. In order 

I .25 
to provide a means of adjusting the 
filament voltage, 350 of the 370 ohms 
are made fixed and the remaining 20 
ohms variable. The computation is ex
actly the same for either branch. 

"MODERNIZING" WITH A 
TRICKLE CHARGER 

By John J. Nothelfer 
YOU may be interested to learn how 

I adapted the transformer of an old 
Philco trickle charger as the filament 
supply unit for a type 45 power tube. 
Naturally, any tube having a 2½-volt 
filament may be heated in the same 
manner; and, by changing the number 
of secondary turns, a 1 ½- or 5-volt 
filament. 

The case is remo.ved from the itrans
former and the laminations pulled out. 
The secondary windings are then re
moved, and the core rewound with No. 
16 S.C.C. wire (As different makes of 
transformers vary in wattage output it 
is difficult to state the exact number of 
turns to be wound.) 

A simple test of correct number of 
secondary turns is as follows: after 
winding what is thought to be the cor
rect number of turns for the secondary, 
(perhaps 10 to 15 turns, for a 2½-volt 
winding; other sizes in the roughly ap
proximate ratio of 5 turns per volt), 
replace the laminations and connect the 
transformer primary to •the 110-volt 
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FIG. 6A and 6B-Left, rewinding a power transformer. Right, first replacing the laminations and finally, 
the completed instrument, looking as good as new. 

A.C., line. Now, connect an A.C. volt
meter across the new secondary, and 
note the output. 

If an A.C. voltmeter is not available, 
an old '99-type tube may be brought 
into service as a visual indicator of the 
approximate output of the supposed 
2¼-volt secondary. If it glows dull 
red when shunted across the secondary 
leads, add turns; if very bright, remove 
turns. The '45 tube filament burns with 
a dull red glow on 2¼ volts. 

Before connecting the transformer in
to the operating circuit, check both pri
mary and secondary for shorts and, 
more particularly, grounds to each other 
and to the core. The latter should be 
insulated from the secondaries and 
grounded. 

Three of the stages, winding the sec
ondary, replacing the laminations, and 
the finished assembly, are illustrated 
in Figs. 6A and 6B. 

D.C. FROM YOUR AUTO 

By Joseph Riley 

A RECENT news item stated that a 
young man interested in radio had mar
ried a young woman also interested in 
mdio. They made a special five-tube 
set, for use during their honey-moon, 
to be operated by the storage "A" bat
tery in the automobile they owned. 

Anyone can operate their receiver 
this way by following the idea illus
trated in Fig. 7. Any burnt-out "bay
onet-base" lamp may be used. The 
glass part is broken out and two leads 
are soldered to the contact points. There 

are two types of base; single-contact 
and double-contact; use one which prop
erly fits the particular outlet you want 
to take the six-volt supply from. 
Caution: Examine one of the auto 
lamps and make certain that the D.C. 
supply is not 12 ¥olts. 

A wooden handle is fastened to the 
lamp shell; this makes it easy to re
move the current tap and replace the 
lamp. It is usually most convenient to 
tap the current at the instrument board. 

The amount of current consumed by 
the average five-tube set in an hour is 
about one and one-half amperes; the 
automobile lamps probably consume 
three to ten amperes. So, the compari-

DOU&lE 
CONTACT g 

SINGLE 
COMTACi 

gt 
FIG. 7-A simple tap to the automobile storage 

battery will operate a receiver efficlently. 
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son indicates, there is no objection on 
the score of undue battery drain. In 
fact, the starting motor wilJ probably 
draw as high as 300 amperes (instan
taneous value) for the few seconds it 
is on during starting. 

If a two-color cord is used for con
necting, it will be easy to distinguish 
"A" positive from "A" negative, by 
using a red lead for the former and a 
black wire for the latter. 

Of course, it is necessary to have the 
right connection when the plug is made 
up; but, as the sockets will probably 
all be connected the same way, the "A" 
polarities to the set wilJ not be reversed 
if another socket should be tapped at 
another time. Usually, the shell of the 
single-contact base will be negative and 
the contact positive; a simple test for 
the double-contact base is to connect the 
plug "A" leads to the set. If it works, 
the connections are correct; if it does
n't, the "A" connections are reversed. 

A clever arrangement would be to in
stall a set of "B" batteries in the car 
and wire them to an outlet on the in° 
strument board, to be tapped with an
other plug. Be sure these "B" volt
ages are by-passed inside the set. 

A TEMPORARY FUSE 

By J. B. McGirt 

THE writer ran across this "kink" 
when the new Crosley screen-grid mod
els first came out. The sets were equip
ped with a 1-amp. fuse and frequently, 
when the radio was first put in use, 
the fuse would blow; whereas the fuse 
would hold if the heater-type tubes 
could be brought up to operating tem
perature. To keep from blowing so 
many fuses, I resorted to a tinfoil fuse. 

Take a piece of tinfoil on paper (such 
as ;you find around chewing gum and 

METAL 
FERRULE: 

CARTRIDGE. 
TUBE. 

I 

FIG. 8-Emergency repair of old fuse. 

cigarettes) and cut it to a size that will 
just about go around the old fuse tube. 
Next, cut away a portion of the paper 
and tinfoil; and your fuse then should 
look like the one illustrated. (Fig. 8.) 

Ordinarily, the least amount of tin
foil that can be used is about right; al
though it can be made to fuse at high
er current levels by making the con
ducting strip wider. 

CHOICE OF RECTIFIERS 

By Edward J. Arnold 

HAVING use in the shop for a 
power-supply unit capable of using 
either an '80 or a "EH" gaseous recti
fier tube, the writer evolved the circuit 
shown in Fig. 9. It may be of interest 
to others who can utilize the idea. 

BO BH 

TO 
FILTER 

+ 

FIG. 9-Two different type of rectifier tubes can be 
used in this way. 

The sockets should be labeled plainly: 
as it will be exceedingly deleterious to 
an '80 tube to insert it in the socket 
intended for the Raytheon. 

A.C.-D.C. "B" POWER SUPPLY 

By Oliver H. Smith 

"NECESSITY is the mother of in
vention." A small amount of 90 V. 
"B" was needed. An inventory of the 

FIG. 10-A novel A.C.-0.C. "B" power supply, using 
a filament-type tube as rectifier. 
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available junk box showed no trans
formers, not even for filaments. The 
accompanying diagram shows the exact 
"B" eliminator that was rigged up. An 
0lA, 71A, or s,imilar tube that draws 
¼-A. filament current would give more 
output. The less said about the effi
ciency of this circuit the better, but it 
is simple and served the purpose. (See 
Fig. 10.) 

I have never seen a similar hook-up 
using a filament-type tube. 

HIGH-VOLTAGE POWER SUPPLY 

By Hubert Bussard 

"HAMS" and experimenters often 
want high plate or D.C. voltages. This 
can be supplied by using ordinary good 
broadcast-receiver power transfomers, 
w.ired in a bridge circuit which, in con
junction with 83s or some other mer
cury-vapor rec•tifier tube, give a D.C. 
output nearly equal to the A.C. voltage 
of the power transformer. Now, to 
further increase the voltage, wire the 
high-voltage filament of the bridge rec-, 
tifier •to center-tap of next power trans
former. You will then have the volt
age of No. 2 added to No. 1. You can 
make two bridge circuits like No. 1 and 
get still higher voltages, wiring them 
in series, of course. All filament wind
ings to rectifiers must be separate. 
They can be part of the same power 
transformer, but separate filament trans
formers would be less likely to have 
any breakdown trouble. By these cir
cuits the voltages are raised but the 
transformers are not overloaded. (See 
Fig. 11.) 

·A· + 

FIG. I I-Circuit of novel high-voltage power supply. 

INCREASING VOLTAGE OF FULL
WA VE RECTIFIER 

By Roy Hockin 

THE usual full-wave rectifier circuit 

is shown at Fig. 12A. Occasionally a 

higher voltage than this affords will be 

needed while at the same time retain

ing the advantages of full-wave rectifi

cation. This may be accomplished by 

using the circuit at Fig. 12B, where the 

original equipment is all used, the 

changes allowing an increase in voltage 

of about 90 V. The resistors added 

should be of at least 5-W. rating, and 

may have a slightly different resistance 

value 1than shown, as for example 10,000 

or 15,000 ohms, but both must be of the 

same value. 

.....- 110 V., A C.---.. 

•B• + 
FIG. 12, left-Usual full-wave rectificatien circuit is at left; improved version at the right. 



CHAPTER IX 

COILS AND TUNING cmCUITS 

MEASURING THE FUNDAMEN
TAL WAVELENGTH OF A COIL 

OR A COIL AND CONDENSER 

By Melvern H. Berry 

EVERY Radio Fan has known of a 
time when he would give a portion of 
his anatomy to have some means to 
test the fundamental wavelength of 
his coils before placing them in his set 
to see wha:t they would do. Of course, 
some approximate idea can be obtained 
from tables and the use of formulas, 
but for real accurate results it is im
possible to obtain the information with
out some laboratory ,testing apparatus. 

Most every radio fan has an oscilla
tor and a wave meter. If you have a 
calibrated oscillator, it will be much 
better. 

A neat and accurate galvanometer 
can be made for a few cents by wind
ing a few turns of fine wire on a form 
one inch square. Hang this solenoid 
between the poles of a horseshoe mag
net, allowing the ends of the coil 1to 
support it. 

Place the galvanometer across the 
ends of the coil to be measured (Fig. 1) 
and bring the coil in close proximity 
to the coil of the oscillator. Rotate the 
dial of the oscillator until there is re
sonance between the two coils. When 
the wavelength of the oscillator is the 
same as that of the coil to be measured 
a current will be noted to flow in the . 

galvanometer. The indication may be· 
very slight. The amount of deflection 
o.f the galvanometer depends upon its 
sensitivity and the coupling of ,the two 
coils. If your oscillator is calibrated 
the fundamental wavelength can be 
read right from the curve. 

If your oscill:J:tor is not calibrated it 
will be necessary to employ a wave
meter to cget the wavelength of your 
coil. This can be done by bringing 
your wavemeter (absorption type) close 
to the coil to be measured, and when the 
resonance of the meter is adjusted to 
coincide with the frequency of the os
cillator ,there will be a second deflec
tion of the galvanometer towards zero. 
The actual maximum fundamental can 
be read directly from the meter or from 
the curve. 

When using as a test for the wave
length of a coil and condenser combina
tion, refer ·to Fig. 2. 

It will be necessary to put a radio 
frequency choke coil in the lead from 
"B" plus ito plate. Otherwise, the bat
tery resistance would proba1bly be so 
low there would not be sufficient radio 
frequency voltage drop to cause cir
cuit oscillation. This· choke may be 
of any convenient size. On an ordin
ary thread spool, 250 turns of 30 to 36 
gauge wire with almost any kind of 
insulation would work well. 

It must be noted that incorrect coup
ling of ,the absorption circuit to the cir-
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FIG. I and 2-The two schematic arrangements above Indicate proper connections and coll relations to be 
observed when determining wavelength range of a particular coll, or coll-and-condenser. 



PRAOTICAL RADIO KINKS AND SHORT OUTS 47 

cuit under test w:ill result in double 
hump resonance, - the indicating de
vice will register at two different wave 
lengths quiite close together. To rem
edy this it is only necessary to loosen 
the coupling until the two resonance 
points merge into one. (It might be of 
interest to point out that this phenom
enon is harnessed to furnish the cir
cuit selectivity of the Hammarlund 
Hi-Q2 receiver, where the coupling has 
been reduced to one per ·cent.) 

Instead of the 25-ohm potentiometer 
diagrammed, it is suggested that a 
300- or 400-ohm one be used if a bat
tery type tube is used rather than one 
of the A.C. type. 

Also, the oscillator may work more 
smoothly if the grid leak connects to 
filament of the tube. The negative "A" 
is the correct side for an oscillator. 

The .002 mf. fixed condenser must be 
of high grade as the "B" potential is 
impressed on it at all times. 

It must be remembered that loose 
coupl,ing must be maintained between 
coils, if maximum accuracy is to be 
realized. As it is necessary to have a 
frequency or wavelength standard from 
which 'to work, such a standard must 
be built or purchased. A simple meth
od for calibrating a home-constructed 
unit is to use the tuned circuit as an 
absorption trap in conjunction with a 
regular radio set, setting 1the eventual 
wavemeter so· that it "tunes out" the 
carrier of a broadcast station using 
crystal control; 'these stations can be 
depended upon to be adjusted to their 
assigned frequency. Once the dial read
ings for these frequencies have been 
determined, the rough calibration of a 
"wavemeter" has been accomplished. 
Plotting these values on graph paper 
will supply intermediate values. 

A SEMI-BAND PASS FILTER FOR 
THE BROAD TUNING RECEIVER 

By R. William Tanner 

MANY times the Service Min is con
fronted with •the problem of increasing 
the selectivity of a receiver and, partic
ularly, of one which was manufactured 
when distance was the main qualifica
tion of a set. He, generally, either 
cuts down ,the length of the antenna 

FIG. 3-Two band-pass arrangements which may be 
applied to give greater selectivity to a receiver. 

system or installs a small-capacity con
denser in the antenna lead. Both of 
these methods increase the selectivity 
but reduce the strength of signals as 
well. 

I,t was at a ,time when the writer was 
working as a Service Man that he de
vised a rather unique means of increas
ing selectivity and at the same time, 
improving the quality. This was ap
plied in the form of a semi-band pass 
filter. No tiresome mathematics are re
quired to determine inductance and 
capacity values. The only parts need
ed are a few feet of No. 26 to 20 cot
ton-covered wire, a smal'l battery clip, 
and one of the old style variometers 
(200 to 600-meter types). 

Referring to Fig. 3A, it will be oeen 
that the variometer is connected in se
ries with the antenna and ground. A 
coil L, coupled to the grounded end of 
the variometer, and another coil LI 
coupled to the filament end of the first 
R.F. transformer, compose a link cir
cuit through which the antenna cur
rents are applied to the grid of the R.F. 
or detector tube, whichever the case 
may be. L consists of 6 ,turns, fastened 
in place in any manner which comes to 
mind. Ll should have 10 turns, tapped 
every turn down to 3 (less than three 
turns will result in poor quality due to 
clipping of side bands). This is what 
the clip is needed for; to vary the 
number of turns in order to secure a 
satisfactory band-pass action, Before 
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Ll is wound, the regular primary or 
antenna coil (if one is used) should 
be removed, to eliminate the losses 
which would result from the "dead" 
coil being in close inductive relation to 
the grid coil. 

In operation, the number of ,turns in 
Ll is decreased until selectivity is at 
its best with a good quality of repro
duction; always remembering that, the 
more turns in circuit, 1he less will be 
the selectivity and the better the qual
ity; and vice versa. If no shielding is 
employed in the receiver, the band
pass effect will not be very pronounced. 

If the variometer is not available, a 
coil and a variable condenser similar 
to those used in the receiver may be 
employed; this arrangement is depicted 
in Fig. 3B. A variometer is recom
mended; as then the tuning is not so 
critical as with a coil and condenser. 
However, when tuning, either may be 
set at minimum and, after the signal 
has been regularly tuned in, varied for 
best results. 

A NOVEL COUPLING IDEA 

By Alan Hamilton 

THE problem of adding an antenna 
winding to a single-winding short-wave 
coil of the "tube-base" type has been 
"solved" by most amateurs, who do 
without this coil; with consequent loss 
of the qualities obtained by this ar
rangement. 
Fig 5.) 
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FIG. 4-A tube-base plug-in coll is easily equipped 
with an adjustable winding in this way. 

Another solution of the problem is 
illustrated in Fig. 4; a coil, larger than 
the "tube-base" coil, is mounted slid
ably on two vertical rods, which may 
be bus bar. The two clips are of the 
"Fahnestock" type and may be loos
enned from the rods by pressing; the 
coil thus being easily adjusted to any 
position. · As the experimenter may de
sire to use this newly-applied coil as a 
regenerative (tickler) winding instead 
of an antenna coil, the desirability of 
easy adjustment is apparent. 

The coil when used as a tickler is 
wired into circuit with an external con
trol . of circuit oscillation. 

TUBE-BASE TICKLER COIL 

By Louis E. Fay 

IN winding tube-base coils for 80 
meters or above, it is impossible to wind 

· both the secondary and the tickler on 
the outside. A method that I use puts 
the tickler on a small ,tube-base, in
stead of the usual jumble-wound coil. 

I 
UV '99 
BASE. 

II 

\ 
\ 
\ 
I 

Ul< 'OlA 
BASE. 

FIG. 5-A tickler for a UX tube-base coil, with fixed 
coupling, is obtained with a smaller (UV) base. 

\Vind the secondary on the large 
tube-base as usual. Then take an old 
tube, having a smaller diameter base, 
remove the glass, and contact prongs. 
This base will fit inside the large base 
nicely. Wind the approximate number 
of turns, place inside the large base and 
s<,Ider leads to the prongs of the large 
b!ise. Vary either the number of turns 
or coupling until proper regeneration is 
obtained. Then pour in melted wax 
to hold tickler in place. (See Fig. 5.) 
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HOW TO MAKE FORMS FOR 
WINDING YOUR OWN COILS 

By Charles P. Hansen 

THE tyro, the fellow just breaking 
into the game, can seldom find the in
.formation as to just what to do to 
obtain a certain result, in the best way. 
It is obtainable only in the "School of 
Hard Knocks." Occasionally, a bit of 
data will be found which lightens the 
work of becoming an experienced tech
nician. 

For example, below is described the 
manner in which the writer fabricates 
his own· coils (generally referred to as 
being of the "solenoid, low-loss" type). 
Ten "forms," of various standard sizes, 
comprise the kit of ,the author. 

Shaping the Wood 

When making coil forms the first re 0 

quirement is a rettangular piece of wood 
(Fig. 6). On each end of this block 
a circle is scribed. Just how much 
oversize this should be, depends upon 
the wood-working ability of the con
structor; because these ,two circles de
termine the resultant size of the form, 
since the wood is to be worked down 
to the diameter these circles indicate. 
Sandpaper the form to the final size. 
All sharp corners are rounded off with 
knife and sandpaper. 

Dimension A is two inches longer 
than the desired length of the winding 
space of the form; and dimension B 
is, approximately, the desired diameter 
of the form. Lines C are drawn across 
one end of the block, to show the small
est thickness of the wedge which will . 
result (as described below); dimension 
D is the largest thickness of this wedge. 
Lines E are then drawn; these being the 
lines to follow with a saw, to produce 
the wedge. Holes F, for machine 
screws, are drilled now. At this point, 
saw, knife and sandpaper are called 
into use to obtain the shape shown in 
Fig. 7. 

Fig. 8 illustrates the end and side 
appearance of the finished form. Fl;;.t
head machine screws drop flush with 
the surface, and thread into nuts sunk 
in the form. 

FIG. 6, 7 and 8-The various steps for form making 
are evident in this drawing. 

Making the Coil 
To start the coil, wind a piece of 

writing paper twice around the form. 
Hold with rubber bands. Press thumb 
tacks at desired start and finish points 
of coil. Fasten wire by threading 
through holes G, and wind. 

When wound, coat with collodion, 
(being careful not to slop it on the 
wood form). When dry, remove the 
two screws, tap wedge with hammer, 
and disassemble; and finish by gently 
pulling the writing paper from the in
side of the coil. 

Coils may be mounted on paraffin
dipped wood strips (w) as illustrated 
in Fig. 9. 

The photograph (Fig. 10) shows an 
almost-completed space-wound short
wave coil, with holding strips cemented 
across the outside. One at a time, dup
licate strips are cemented to the inside 

FIG. 9-A convenient way of mounting "low loss" 
coils constructed with the aid of the forms 

of Figs. 6-7-8. 
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FIG. ID-Coils completed and in the course of con
struction are Illustrated above, 

when the coil is removed. Use of too 
much cement at this time will cause the 
coil to come apart. The "S-and-10" 
stores stock tubes of this (transparent) 
cement. 

A UY PLUG-IN COIL 

By W. G. Ruppenthal 
PERHAPS this method for con

structing a UY plug-in coil will inter
est other readers. 

The base is cut as indicated in Fig. 
11 so that it is a tight fit in the fiber 
tube used for the coil form. A circle 

· with a ¾-in. radius is drawn in the 
center. A horizontal diameter is then 
drawn, and where it intersects each 
side of the circumference of this circle, 
a mark is made. From each of these 
two points, arcs are drawn with ¾-in. 
radii in order to intersect the circle 
above the diameter. 

From the center, a vertical line (90) 
is dropped until it also intersects the 

COi L FORM MOLES FOR COil 

fsA~QE;~E ~LEADS 
WOOD . 

/ PIN _ ::::,..}"R . 8 . 
MACHINE O " 

_scREW .. 90° 
. ..I ¼· -

•UV· I INSIDE 01l~I 
COIL FORM°1 °~o~~l r-

FIG. I I-Mounting coll-tubes to a plug-In base. 

circle. These five points of intersec
tion are drilled for either 6/32 or 4/32 
machine screws; if 6/32 screws are 
used, the threads will have to be filed 
off a little where they go into the 
socket. The manner of winding the 
forms is left to the construc,tor. 

Small holes are ,drilled in the base 
to let the coil le:Ltts out Holes 1/16-
in, in diameter are drilled through the 
fiber into the base, and wooden pins 
are then driven in and cut off flush to 
hold the base and coil rigid if there 
should be any tendency for them to 
separate. 

A FORM FOR COILS 

WITH a hack-saw, cut lengthwise 
through a piece of bakelite of the de
sired diameter, as shown in Fig. 12. 

The next step is to wind a piece 
of stout paper around.the (now slotted) 
tube, and paste it firmly, using care to 
prevent 1the paste from sticking the 
paper to the tube. (The paper should 
be spaced about 1 ¼ inches from each 
end of the tube.) 

WIRE'\ 

BAKELITE.j 

FIG. 12-The method shown makes It possible to 
prepare coils with lessened dialectrlc losses. 

Wind the wire on the paper, under 
which is the bakelite tube, being care
ful not to wind so tightly as 1to cause 
the slot in the tube to close completely. 

When dry, ,the coil is easily removed 
by sliding it off the bakelite tube after 
pressing the tube until the slot has 
closed. 

The finished coil may be mounted in 
any convenient manner; the writer 
usually bolts two strips together, one 
inside and one out, and then fastens 
the mounting in the position dictated 
by the circuit. 
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TESTING I.F. TRANSFORMERS 

By H. E. Wessel 

SOMETIMES a transformer is sus
pected of having insufficient tuning 
range to reach a ,certain I.F. This may 
be due to shorted turns or any other 
cause. Testing such units is very simple 
if a workable receiver having the same 
I.F. as the suspected unit is at hand. 
The doubtful transformer is simply con 

FIG. 13-Determining inductance of I.F. transformers, 

nected in the control-grid circuit of 
the I.F. stage of the receiver as shown 
in Fig. 13. If the transformer is in 
good condition a decrease in signal 
strength will be noted as its trimmer 
condenser is ,turned. If no change is 
noticed, the transformer is not capable 
of tuning to the desired range, or it is 
defective. 

NOVEL 3-CIRCUIT TUNER 

By Louis B. Sklar 

A DESIGN for a ,coil of the tuned 
radio-frequency type and having an ad
justable primary to compensate for 
various lengths of aerials. 

That single sentence tells almost the 
entire story. 

For those who want details it may 
be mentioned that the construction of 
the coil is extremely simple and it may 
easily be made from o,dds and ends 
about the work-shop. The sketch shows 
the coil assembly, but it does not show 
any specific dimensions, as they are 
not necessary. It is only necessary 
that the primary coil be small enough 
in size to slip easily into and out of 
the secondary. 

The number of turns on the secondary 
depends of course on the size of the 
tube on which it is wound and the fre-

quencies which it is desired to cover; 
these data may be obtained from vari
ous sources. Usually, with these data 
for the secondary, the number of turns 
for the primary is also given where the 
primary :is to be wound on the same 
tube. In •this case, however, the pri
mary is wound on a smaller sized tube 
and may also be moved away from the 
secondary, both conditions reducing 
the inductive coupling between primary 
and secondary. To offset these condi
tions it is therefore recommended that 
about twice as many turns be wound 
on the primary as would be the case 
if the primary were wound on the same 
tube as the secondary. (Fig. 14.) 

The primary coil is supported as 
shown by a piece of ordinary bus-bar, 
which is bent into the shape of a curve 
and operates through a binding post of 
the thumbscrew type. When the pri
mary is moved as far as possible away 
from the secondary, it is also then at 
right angles to the secondary, because 
of the curve in the bus-bar. Thus it 
is adjustable through the entire range 
from maximum to minimum coupling, 
and provides a gradual variation in 
coupling impossible to obtain with pri
maries of the tapped variety. 

The author worked out this design 
when winding the ,secondary on a 2-
inch tube for •the broadcast frequen
cies. A coil similar to the primary was 
mounted on the opposite end of the 
secondary as a tickler coil, the feed
back control being a midget condenser. 
The result was a home-made 3-circuit 
tuner which, in tests, proved to be su
perior to a high priced and well known 
factory made tuner. 

THUMB SCREW 1N SlNDING POST PERMITS (LAMPING THC 
ADJUSTABLE PRIMARY IN 115 ~OST EFFICIENT PO&ITION 

,,,1 

FIG. 14-A novel 3-clrcult tuner. 
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A SIMPLE WAVETRAP 

By C. H. Nason 

SERVICE Men at times face the ne
cessity of providing a wavetrap of sim
ple but effective characteristics. Al
though in years past many such devices 
were on the market, they have now 
ceased to be a standard commodity; 
and the radio fan or the Service Man 
must shift for himself in the construc
tion of a suitable circuit arrangement. 

"Just anything" will not serve this 
purpose. It is often desirable to elim
inate the signal from a station which 
is but a few kilocycles removed from a 
desired carrier. If this is to be done 
it is essential that the losses in the 
wavetrap be small, so that a sharp ef
fect may be obtained. Figure 15 shows 
the schematic circuit of a simple wave
trap employing a Hammarlund "MC" 
Midget condenser in conjunction with 
suitable coil, the specifications of which 
are given below. The degree of ef
fectiveness of the device is determined 
by the tapped connection to which the 
antenna is connected; it is necessary 
to find the best arrangement in each 
case. 

FIG. 15-The combination of low-loss tapped induc
tance and variable condenser makes this wavetrap 

adjustable for varying conditions. 

If the entire winding is connected in 
the circuit, the maximum effect is ob
tained; but with the possibility of re
moving the desired signal also, if the 
interference is from a station on an 

adjacent channel. With the antenna 
connected so that but a small portion 
of the wavetrap winding is in series 
with the antenna lead, the sharpness of 
the effect is greatly increased; although 
its magnitude is somewhat reduced. 
This will allow us to separate stations 
having dial readings quite close together. 

In some localities it may be desirable 
(to p.revent picking up the signals of 
powerful locals) to shield this wave
trap; and perhaps ground the shield, as 
indicated in dotted lines. 

When the selector switch is set on 
tap 1, the wavetrap is entirely out of 
the circuit--except for a slight "dead
end" effect (which cannot be detected 
unless the wavetrap is in close induc
tive relation to unshielded coils in the 
radio set). When the switch is on tap 
2, only one turn is in use and the 
wavetrap action is very slight; a good 
condition when trying for "distance," 
with just a little cross-talk observable 
between two weak, distant stations. 

The maximum effect in the use of 
the wavetrap is observed when the 
switch is placed on tap 6; in which po
sition primary Ll is not in use and 
has a practically negligib'le action on 
the circuit. 

Although the coil in Fig. 15 may be 
used with the old 350-mmf. Hammar
lund variable condenser, it may be used 
to even greater advantage with the 
more efficient "Type MC-M" 322-mmf. · 
unit recommended. This tuning capac
ity shunts a coil L2 having 60 turns. of 
No. 22 D.C.C. wire, spaced 36 >turns to 
the inch, on a form 3 in. in diameter; 
while in inductive relation to it (inside 
and at the filament end) is the pri
mary winding Ll, consisting of 15 turns 
of No. 24 D.C.C. wire, spaced 39 turns 
to the inch, on a form of 2-13/16 inches 
in diameter. The leads are brought 
from the 1st, 4th, 8th, and 15th turns. 
( Of course, these coil and condenser 
proportions may be varied to suit indi
vidual preference as to parts or con
nections). 



CHAPTER X 

SHORT WAVES 

ADAPTER FOR POLICE 
BROADCASTS 

By P. L. Pennock 

MANY set owners have asked me, 
time again, if it were possible to get 
the short-wave broadcasts of the local 
police stations on their present broad
cast receivers. This may be done some
times, when the receiver is very close 
to the transmitter, which works only a 
little ways below the broadcast band; 
but, as a rule, a short-wave converter 
or adapter will be required. However, 
the method described here involves 
practically no cost and very little time; 
though it is true that the arrangement 
is not very efficient. 

WOUND FULL .. 28 
ENAMELED WIRE 

-B-

FIG. I-An additional inductance in shunt across a 
coil lowers the wavelength, if there is not too much 

self-capacity. 

Procure some empty thread spools 
( of the ordinary type) and, at each end, 
drill a small hole to the center, just in
side the flange. (Fig. IA.) Then in
sert one end of a No. 28 enamelled 
wire through this hole, leaving at least 
three inches for a lead; and wind a 
layer completely to the other end, pass
ing the lead through the other hole (as 
at Fig. lB). One of these inductors 
will be needed for each tuned R.F. cir
cuit in the broa,dcast receiver, whether 
R.F. or detector; but none for the an
tenna coupler, if it is untuned. 

If the receiver has screen-grid stages, 
lift the cap of the connecting lead from 
each tube until you can slip a term-

inal lead, from one of these chokes, 
under the cap and make an electrical 
contact with both tube and grid lead. 
Connect the other lead to some ground
ed point on the chassis or tube shields 
(See Fig. lC) and set the spool on top 
of the regular coil; do this with each 
tuned stage. In any stage which does 
not use a screen-grid tube, the spool 
is connected between the grid prong 
of the tube socket and the filament side 
of the tuned circuit. These terminal 
wires should be polished with very fine 
sandpaper, until they will make good 
metallic contacts. 

It will be found, when this has been 
done, that broadcast stations will tune 
much higher on the dial; and the short
wave stations on police, amateur and 
experimental waves will have come up 
among the lower readings of the scale. 
On a Crossley "42S" located here (Can
ton, Ohio), Louisville, Cincinnati, 
Akron, Cleveland, Richmond, Youngs
town, Detroit and Buffalo have been 
heard. I would suggest that the local 
station be expected, but the distant 
ones merely hoped for. 

A HINT TO SHORT-WAVE .FANS 

By Wayne Starch 

MANY short-wave fans, like myself, 
may have short-wave sets which tune 
up about 150 meters. Probably at 
times, they wished that they could 
tune a little higher in order that they 
might receive broadcasts when the 
short-wave stations are not on the air. 
In my case, it happened that I wanted 

FIG. 2-At A, standard short-wave connection. At 
B, circuit changes for longer wave reception. 
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a friend of mine to hear the dynamic 
speaker that I was using, but was un
able to do so in view of the lack of 
short-wave stations at the time. I de
cided then and there to fix up my re
ceiver so that I would be able to tune 
in a few of the higher wave broadcast 
stations. 

Instead of winding a new R.F. coil. 
I obtained an old one from my junk 
box (most radio experimenters have 
junk boxes) and used its secondary as 
the secondary of a new plug-in coil, 
and the primary as the tickler. This 
idea is shown in Fig. 2. I found it 
necessary to reverse the . tickler con
nections on the new coil in order that 
regeneration might be secured. The 
antenna was connected to the "P" ter
minal of the tickler rather than the an
tenna coil as shown. 

The type of plug-in system to use 
depends on the type that the short-wave 
receiver uses, and obviously should be 
made so as to fit. 

With the size tuning condensers as 
shown and using a standard R.F. coil, 
the range of the set was extended up 
to 345 meters. 

A SHORT-WAVE COIL FORM 

By Herbert L. DeWolf 

HAVING built a number of short
wave coiis and giving them a thorough 
test, the writer is of the opinion that 
coils made in accordance with the ar
rangement shown in Fig. 3 work bet
:er than any others. 

The idea is to hack-saw supporting 

FIG. 3-Another version of the home-made plug-in 
coll, with low-loss construction. 

strips from an old coil; and fasten them 
with machine-screws to a tube-base, and 
to the R.F. coil by means of top clamps. 

The wire for the tuned coil should be 
about No. 16 enameled, spaced 1/16-in.; 
on the regular celluloid-acetone form. 
The tickler may be wound at the bot
tom end of the tuned coil; outside of 
the straps; or formed first and cemented 
inside the coil. 

SIMPLE CODE-PRACTICE SET 

By Richard Grey 
TWO people may practice code in 

the same room using a single buzzer 
and two separate telegraph keys. No 
batteries are required. An o,rdinary 
bell-ringing transformer is employed. 

/' KEYS "'. 

uov, 
A.C. 

FIG. 4-Simple code-practice set. 

When one party is sending, the other 
party must throw his switch in order 
to short out his key, and vice versa. 
Works from the 110 V. 60 cycle house 
lighting circuits. (See Fig. 4.) 

TUNING IN SHORT WAVES 

By John C. Heb~rger 

IF one has a modern broadcast re
ceiver equipped with a power amplifier 
tube and a short-wave set with at least 
one stage of audio amplification, foreign 
short-wave broadcast stations can be 
tuned in on the loudspeaker of the 
broadcast receiver if the two receivers 
are connected together according to 
the simple diagram shown in Fig. 5. 

The writer tunes in daily, by mean:.. 
of this combination, the afternoon pro
grams from G5SW at Chelmsford, Eng
land, with volume and quality equal to 
a local station. Three stages of ampli
fication are none too many because the 
level of background noise is usually 
very low on the short waves. Howling 
caused by mechanical feed-hack from 
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OUTPUT TUBE OF S.W SET B.C.SET A.F.T. 

SW. 

TO DET.OF 
B.C. RECEIVER. 

FIG. 5-Short or broadcast waves on the L. S. by 
switching the S. W. set to the A.F. of the B. C. set. 

the speaker may be avoided by using a 
1onger ,speaker ,cord or, if necessary, 
placing the speaker in another room. 

Referring to Fig. 5, the lamp cord 
"A" joining the two receivers can be 
of any length, and if the sets are lo
cated in different rooms the phones 
"B." which are left connected all the 
time, can be used to find the station be
fore putting it on the speaker. 

The switch SW is placed inside the 
cabinet of the broadcast receiver in any 
convenient position. One side of the 
switch -connects the output of the short
wave set to the audio amplifier of the 
broadcast set; the other side is used for 
normal operation of the broadcast re 
ceiver. Care should be taken in connect
ing the leads to the switch so that the 
connections to the transformer are not 
reversed when reconnected to the de
tector of the broadcast receiver through 
the sW1tch. 

INCREASING SHORT-WAVE SET 
EFFICIENCY 

By W. H. Nilsson 

THE writer has been using the sim
ple switching circuit illustrated in Fig. 
6 for changing from a long aerial to a 
short one ,to obtain better results with 
a short-wave receiver, the long aerial 
being used only with the broadcast 
band coil. 

FIG. 7A-Flnlshed ap
pearance of the multi

ple switch. 
FIG. 71-Schematlc of 
connections for switch 

shown In Fig. 7A. 

COIL 
IIOUNTIN6 

' LONG AMT. 

llCKLER 

FIG. 6-Wlth a set covering several wavebands, this 
switch makes It more convenient to change the aerial 

coupling. 

This arrangement has the merit of 
convenience, and the better perform
ance of the receiver makes it well worth 
while. 

A MULTIPLE SWITCH 
By W. A. Guider 

THE arrangement in Figs. 7 A and 
7B may be made with any number of 
prongs from 4 to 7, depending upon 
the number of circuits it is desired to 
break. The two sockets are the same 
and are fastened firmly together. The 
particular unit shown was made for use 
in a short-wave set, two sets of coils 
being made available. The 6-prong 
tube base has eve'ry other prong cut: off 
for this use, so that to shift from one 
circuit to the other it is only necessary 
to pull the plug out and turn it 1 /6th 
revolution before replacing it. When 
used simply to lireak a number of cir
cuits at once, no prong need be cut off. 

SELECTOR SWITCH 
By T. H. Caserta 

THE switch shown in Fig. 8 may be 
made in any type from 4 to 8 contacts 
by use of the proper type of socket. 
The top lamination and the washer are 
removed from the socket, then the lat
ter is replaced to hold the prongs in 
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FIG. 8-The novel selector switch made from a 
wafer socket. 

place. The shaft and bearing plate of 
an old volume control are then bolted 
onto the socket, using spacers between 
the two. The contact part of the 
prongs should be filed slightly in the 
center to provide a small groove for 
the arm contact to drop into. 

A MULTI-TAP SWITCH FROM A 
VOLUME CONTROL 

By Fred Boettscher 

A GOOD switch may be easily made 
from an old Frost potentiometer by 
removing the resistance element and 
drilling as many circumference holes as 
needed for taps. 

OLD FROST 
POTENTIO
METER WITI-I 
RESISTANCE 

STRIP RE• 
MOVED. 

DRILL AS MANV '\CUT BAC< I· I 

HOLES AS TAPS Al~~1c1iED ~ 
NEEDED. ROUND-

HEAD SCREWS GROUND BY DOTTED LINES 
FLAT, AND CONCAVE. 

FIG. 9-A selector switch made from a volume 
control. 

Remove the contact arm and cut it 
back as indicated in the sketch, Fig. 9. 
This will allow the contact point to 
sfide back further to clear the heads 
of the screws. Stops may be made by 
bending the small pieces of metal used 
in the original control to hold the ends 
of the resistance element. 

Roundhead screws ground· flat on the 
top (and concave if possible) are used 
as taps. 

CHAPTER XI 

LOUDSPEAKERS AND PHONOGRAPH PICKUPS 

MULTIPLE SPEAKERS 

By Victor Trad 

A SIMPLE and economical method 
of wiring every room for a radio
speaker, illustrated here, obviates drill
ing holes through the ceiling or floor; 
because one wire may be taken up
stairs or downstairs from the outside 
of the building. I have used the idea 
quite successfully in making such in-

stallations in my neighborhood, and 
they a.re working quite well. The ar
rangement shown lessens losses caused 
by the use 0£ two wires. (Fig. 1.) 

A volume control, and a switch also, 
may be used in each room, if desired by 
the set owner; convenience outlets are 
obtainable, or ordinary electrkal wall 
That attached to the receiver's output 
receptacles may be made to serve. The 
condensers used are of 2-mf. capacity. 
That attached to •the receiver's output 
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FIG. I-This method of wiring several speakers to a 
receiver is not only simple, but profitable, 

is connected to the ground post of the 
set, when the latter runs directly to the 
radiator. 

(The method shown will be of value 
to many Service Men who are prepared 
to add a profitable extra to installation 
work. It is desirable, perhaps, to add 
a caution that the use of speakers in 
parallel reduces the impedance and, 
thereby, the total effective output of 
the set to all of them. The pentode, 
particularly, requires a large output 
impedance. However, if more than two 
speakers are required, the use of a 
series-parallel connection will restore 
the matching of the load to the output 
tubes. On this subject, it will be of 
interest to refer to the paragraph 
"Matching Reproducer Impedance," in 
the article on page 727 of Radio-Craft 
for June, 1931; while a very large in
stallation is described therein, the prin
ciple is the same.-Editor) 

A UNIVERSAL TEST SPEAKER 

By R. R. Smith 

I FIND this idea useful for auto
radio work. 

It eliminates the removal of over
head or separate speaker from the car. 

The diagram is self-explanatory. (See 
Fig. 2.) 

The jumpers indicated are equipped 
with phone tips. 

Several 24-in. leads are made up using 
phone tips on one end and a large or 
small tube prong on the other to con
nect speaker to radio set. 

Most speaker sockets have large and 
small holes. 

The cable-and-plug shown is used 
for the '35 and '36 Ford radios. These 
models predominate in this locality and 
I use this arrangement to speed up 
connections. 

The long lead with clip is used on the 
models having the "A" lead connected 
to speaker plug. 

The speaker is a 6-in. auto-radio mod
el with output transformer and is 
housed in a wooden case, 12 x 8 x 6 ins. 
wide. The back cover is hinged and all 
cables, leads and diagrams of speaker 
sockets are kept inside. 

The jacks shown on diagram are 
mounted in the top of the box at one 
end. In all cases a lead must be con
nected between jack marked Gnd. and 
radio chassis or case. 

Servicemen must judge for them
selves whether their car-radio service 
work is sufficient to warrant making 
this unit. 

REPAIRING SPEAKER CONES 
By John J. Nothelfer 

HAVING bought several speakers 
with damaged cones (at a good price 
and with an idea of reselling at a 
profit), I learned, much to my chagrin, 

the prices for new cones! The prices 
were so high that a loss instead of a 
profit would result. 

r::====;---::-------;:~--::~:-:s:::PE-:A::-:K::E::R::-si~ii<ER7 

FIG. 2 - A universal test 
speaker circuit and me

chanical arrangement. 

FIELD 
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FIG. 3-A repair kink for that busted speaker-cone. 

The speakers were damaged at 1the 
centering device; this is the case with 
nearly all damaged cones. I tried re
pairs, and with good success, after sev
eral attempts. 

Cutting out the damaged area, I 
sandpapered the edges of the cut to a 
rough finish. Cutting a piece of paper 
from an old cone, I pasted the patch 
to the damaged area, with white col
lodion. 

It takes a while to dry, and the patch 
mus·t be held in place all that while, 
probably an hour. The ordinary hot 
iron came to the rescue. After raising 
it to a good, hot "heat," I pressed the 
iron over the pasted area. In a few 
minutes the collodion had dried, and it 
held as firm as if the patches were met
al and soldered! To prevent the collo
dion from getting to the surface of the 
iron, a piece of paper is laid over the 
area to be heated. 

A new centering device should be in
stalled and the cone replaced on the 
speaker. The cone is then as good as 
new, and no fear should be entertained 
that the pasted patch will come loose. 
(Fig. 3.) 

This idea also works very well with 
dynamk speakers which have been 
punctured by accidental means; in· this 
case, ordinary typewriter paper is used. 

NEON BULB USED IN CENTER
ING SPEAKER CONE 

By Samuel H. Beverage 

HERE is a kink for centering dyna
mic speaker cones. It consists of a 
110-V. neon bulb in series with the 
speaker output transformer primary and 
the A.C. line (see Fig. 4). A low
pitched hum will be reproduced. The 
centering screws should be loosened and 

UOV-120\I 
A.C 

NEON 
TUBE 

FIG. 4-Using a neon bulb as a help in centering 
speaker-cones. 

then, with the A.C. ripple still being 
reproduced, the centering screws should 
be tightened. The voice coil will be 
perfectly centered. This arrangement 
is much more convenient than the meth
od of disconnecting filter condensers 
in the set in order to produce hum. 

SIMPLE EXCITER FOR SPEAKER 
FIELD 

By H. P. Kelly 

THIS exciter costs almost nothing 
to build and is an extremely handy unit 
to have at hand. The output voltage 
under load of about 80 ma. will be 
around 145 V. Only a 40 W. lamp 
should be used, as this provides the cor
rect voltage drop for the filament of the 
25ZS rectifier. (Fig. 5.) 

llOV 
~ AC 

40 
WATT 
LAMP 

,/ 

FIG. 5-A.C.-D.C. speaker field exciter. 
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REPAIRING PHONOGRAPH 
PICK-UP 

By Ralph Bills 

OTHER than actual burn-out, trou
ble in pick-ups is usually caused by 
drying up of the rubber armature dam-· 
pers. Repairs can easily be made with 
rubber from an inner tube which still 
has good resiliency, and bits from a 
(transparent) rubber nursing nipple. 

NEEOL.£ UOLOEA SLOT FOR ARM-
NEEDLE __.- .ATullf. BLADE 

AU86EA. DAJ,,tPfR ----~ 
C\JT FROM INNEA. TUB£ 

RUBBeA. PIVOT DAMPERS ~ ....h 
CIJT no,.t'c1.u.lt' .. uRSING NIPPLE~ 

FIG. 6-lllustrating the method of repairing a 
pickup. 

Use care, when taking the assembly 
apart as the fine wires from the coil 
break off with the slightest pull. (See 
Fig. 6.) 

THE RADIO-VIOLIN 

By Fess Christiani 

RADIO programs may now be re
ceived through the medium of the vio
lin. Find the center of a small magne
tic speaker disc, and solder a small 
wood-screw to it at the center. Then 

VI.OLIN MUTE 
/ 

~~ 
~ 

SPEAKER DIAPHRAGM 
AND WOOD SCREW. 

~ 

TO SPKR. TERMS. 

FIG. 7-The home-made "mute" is screwed to mag
netic speaker diaphragm, and attached to a violin 

as in Fig. 8. 

cut a wooden violin mute as shown in 
Fig. 7, and s.crew it to the speaker dia
phragm. The telephone unit is now as
sembled together with the mute and the 
entire arrangement attached to the 
bridge of a violin as shown in Fig. 8. 

When a program comes over the ra
dio, one may have the novel experience 
of walking about the room accompany
ing it. I play an obligato, and the tone 
is very clear. There is a great "kick" 
in it for both listener and player. 

FIG. 8-The radio-violin. The improvised speaker 
unit, on the violin bridge, facilitates radio accom

paniments. 

CHAPTER XIl 

TOOLS AND ACCESSORIES 

A LIGHT BLOW TORCH 

By J. E. Kitchin 

PROBABLY some of you Service 
Men with the ever-handy power lines 

have never had to solder without a 
soldering iron. The following, how
ever, may interest those, who, like my
self, are sometimes in a district where 
power is not available. 
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FIG. I-Blowpipes are obtainable from laboratory 
supply houses; but Mr. Kitchin takes this ingenious 
way to make one of light weight. (The bottle may 

be retained as a handle!) 

Procure an atomizer, of the type use<l 
for perfuming, or for spraying the in
terior of the mouth and nose. Remove 
the cork, to which are attached the rub
ber and metal tubes. Cut off the stem, 
which dips down into the bottle in reg
ular use, and plug this tight with stop
per S. Cut the bulb off· the rubber tube 
and, if there is a spray nozzle at the 
end of the metal tube, remove this. 
You now have a blowpipe which will 
direct a flame with needle-like sharp
ness. Carry this, with a short length 
of candle, in your kit. (Fig. 1.) 

AN INEXPENSIVE SMALL-PARTS 
STORAGE CABINET FOR 

THE AMATEUR 

By Lester P. Young 

MANY experimenters like to "file" 
their radio small parts. Stationers 
often throw away convenient-sized 
boxes of the type illustrated; and the 
writer finds them handy for this pur-

FIG. 2-The cabinet here shown provides a place for 
everything; yet it is made of paper boxes, etc., 
which would otherwise be thrown away. Small wood• 

en. strips serve instead of partitions, as shown. 

pose. A couple of dozen of these card
boanl boxes of varying depth may lie 
fitted into shelves spaced to fit the tiers, 
as they are placed in a wooden pack
ing case of correct dimensions. 

To prevent the boxes from binding, 
and insure their sliding in the proper 
place, dividing strips made of ¼-inch 
square wood are nailed to each shelf, 
between each pair of boxes. 

Ordinary round-headed brass paper 
fasteners may be used to make a prac
tical and good-looking "pull" (Fig. 2.) 

CORDLESS SOLDERING IRON 
By H. R. Wallin 

WHEN one is using an electric sol
dering iron, especially in wiring radio 
sets, the cord of the iron is usually in 
the way; yet at times it is not long 
enough. 

ELECTRIC 
SOLDERING 

IRON 

. ... 

PRONGS FITTED 
TO BOTTOM 
OF HANDLE 

Q 
; 

/ 
SOCKET AND 

COVER. TOP 
VIEW 

FIG. 3-By inserting the soldering iron into a fixed 
socket to keep it hot, it may be used without a cord. 

To prevent this annoyance, the con
nection shown in Fig. 3 was used; it is 
very simple to rig up. A standard 110-
volt socket is set into the top of the 
bench, by cutting a hole to fit. A flat 
metal-plate cover is set over this hole, 
to prevent dirt from falling in; a spring 
should be used on this cover, so that 
it will close automatically. 

Into the handle of the soldering iron, 
two prongs are fitted and connected to 
the terminals of the wires, 
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For heating, the soldering iron is set 
upright into the socket; and when 
needed for use, it is pulled out and 
brought to the work. Where continu
ous work is necessary two irons may 
be used. The heat will be retained in 
the iron for some time. 

SOLDERING WITH ELECTRIC 
ARC 

By Oscar 0. Boucher 

THE S V.-secondary of a power 
transformer from an old radio set is 
UiSed to supply the energy for the "iron" 
(which, unlike the usual "copper," is 
made of "carbon"!) illustrated in Fig. 
4. One heavy, flexible lead terminates 
in a heavy alligator clip which is used 
as the ground connection. The other 
lead, · which t•erminates in a holder, 
fastens to an electrode-a piece of 
carbon rod about 2 ins. long and ¼-in. 
in diameter. (The type of rod used 
in arc lamps will do, or it may be taken 
from a flashlight cell.) 

FIG. 4-Set-up of the electric-arc apparatus for 
soldering. 

The clip is fastened to the material 
to be soldered and the rod placed on 
the part whe/re soldering is to be done, 
When the part heats up, solder is ap
plied. The iron is particularly handy, 
since there is no wait for heating up 
and it is always ready for use. 

KEEPING THE IRON CLEAN 

By Luther C. Welden 

KEEPING the soldering iron clean 
is half the job of doing a solder job; 
so it is a good idea to keep two handy 
accessories on the work bench for this 
purpose. 

First, a ,small sheet of rather fine
grade sandpaper; on which flow a small 
bit of resin or solder paste and a small 
amount of solder (Fig. SA). Next, 

50LDER PASTE 
CANVAS, 

\ I 

II!' 
SANDPAPER../ A B 

FIG. 5-The two accessories shown make it more 
convenient to do a good job of. soldering. 

procure a small round tin can about 
2¼ inches in diameter and 2 inches 
deep. Take a strip of canvas 2¼ inches 
wide, or ¼-inch wider than the can is 
deep. Roll the canvas in a tight roll 
until it will fit snugly into the can, with 
about ¼-inch _ extending above the 
edge; "fuzz" this outer edge. (Fig. 
SB.) 

When the iron is hot, clean the tip 
by rubbing on the sandpaper; it will 
be well "tinned" at the same time, be
cause of the paste and solder on the 
paper. Then clean off the surplus paste 
by passing it over the canvas pad. 

An iron holder made of a strip of tin 
may be fastened to the can. 

A SOLDERING IRON HOLDER 

By Louis Rick 

THE idea is merely to connect a 60-
wa:tt lamp in series with the solder
ing iron. When the iron is removed 
from Hs holder, the contact K closes, 
short-circuiting the lamp; the full line 

·A· 

FIG. Ir-A novel soldering Iron holder. A, lh elec
trlc•I circuit: B, mechanical arrangement . . 
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voltage is then applied to the iron. 
When not in use the iron is placed on 
its holder, which opens the contact and 
connects the lam]? in series with the 
iron; reducing the voltage applied to 
the iron. With the usual amount of 
use, the iron is thus kept at a constant 
temperature. 

At A is shown a schematic diagram 
of the circuit. The arrangement may 
be housed in a box as illustrated in B, 
(Fig. 6), and then mounted in any con
venient location. 

A HOME-MADE ELECTRIC GLUE 
POT 

By C. M. Parks 
SOME time ago a glue pot was need

ed in a hurry. There was none around, 
so a serviceable one was made as 
illustrated. 

Resistor R may be any unit having 
the required value, which must be de
termined by experiment. If the water 
is too conductive, too much current may 
flow for the resistor to carry safely 
and it will burn out. It is therefore 
suggested that a lamp bank be used. 

The water serves a dual purpose, as 
the resistor required to develop the re
quisite heat, and to isolate from direct 
contact with a localized heat (known 
as the "water-ba:th" method) which is 
a requirement for properly heating glue, 
sealing wax, paraffin and similar plastics. 

The rubber washer is required to in 
sulate the inner metal container from 
the outer metal can. (Fig. 7) 

FIG. 7-An easily-constructed glue pot, recommend• 
ed as an emergency construction design. It may be 

used regularly for light work. 

The outer container is an ordinary 
metal can of convenient dimensions; 
the inner one is of proportionate size 
and the top is slit to form two ears 
which are bent over to rest on the 
rubber washer. 

PUNCH AND JIG FOR METAL 
WORK 

By Eugene Douglass 

EVERY set-builder and experimenter 
knows of the difficulty encountered in 
drilling or cutting holes of large diam
eter in the metal sheet that he uses for 
a chassis base. Obtaining neat holes 
was a problem to me until I had made 
up the outfit illustrated. The method 
is as follows: 

Two pieces of flat iron (about 30 
inches long, ¼-inch thick, and two or 
three inches wide) are obtained and 
clamped together, one above the other; 
so that, after drilling, the holes in 
both, pieces will correspond to size and 
location. Now, drill a ¼-inch hole, 
about 1 inches from each end of the 
iron strips; and also, near the center 
of the strips, drill holes of the sizes that 
will later be required in the chassis base. 
Next, remove the clamp that holds 
them together, and bolt them together. 
Use two ¼-inch bolts for this, and 
place a 3/32-inch washer at each end, 
between the iron strips. (See Fig. 8.) 

FIG. 8-Wlth a set of jigs and punches of this kind, 
large, clean holes may be punched In fairly stout 

sheet metal. 

This completes the construction of 
the jig, but you will need punches, to 
fit the various holes in it; they are 
made of round steel and should fit 
neatly into the holes. 
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FIG. 9-A, simple eyelet punch used to form termi
nals on a coil; 8, a cable with neat eyeletted ter

minals. 

A CONVENIENT TERMINAL 

By Russell L. Woolley 

MORE and more, pressed eyelets 
are being used in the manufacturing of 
radio parts. Radio-frequency trans 
formers, R.F. choke coils, connector 
strips, and the ends of the wires of a 
cable are all parts of a radio receiver 
where eyelets may be used to advan
tage. Perhaps the most notable exam
ple of the use of punched eyelets is the 
A. K. terminal strip. 

Now then, the point is that the set 
builder may also use this comparative
ly simple manufacturing process, with 
practically no expense; and at the same 
time, make a really neat job of his ex
perimental home-made apparatus. 

The use of the punch and eyelet kit 
is illustrated in the accompanying draw
ing. Here the punch pliers is shown, 
inserted into a hole drilled in the. sol
enoid coil form. To use, without re
moving punch from hole, put on the 
eyelet over the punch-small end down 
-and close tool. (Fig. 9A.) 

A second illustration, suggesting the 
use of punched eyelets, shows a dynam
ic speaker's four-wire cable with eye
let terminals. It is apparent that, when 
these terminals are put -on a 6/32 or 
8/32 machine-screw binding post, they 
cannot come loose. (Fig. 9B.) 

RULING PEN HANDY TOOL 
By Arthur Bernd 

IN putting nuts on bolts in tight cor
ners and down deep in the set, I use a 

draughtsman's steel ruling pen, which 
(as you know) is shaped like a pair 
of tweezers, with a stud running 
through to tighten it. 

By placing the nut in the ends of the 
pen and screwing down on the stud, it 
is easy to set the nut on the bolt; after 
a few turns the pen is withdrawn and 
the job finished with a "spin-tite" or 
wrench. 

REPAIRING SCREEN-GRID TUBES 

By Frank C. Atkinson 

DON'T throw away a screen-grid 
tube if the control-grid tip should pull 
off the top, leaving only the lead stick
ing up. Clean out the cap, and around 
the top of the bulb; clean the end of 
the control-grid wire, and solder to it 
a short length of fine wire. 

Then, procure from a paint store a 
small amount of litharge (yellow oxide 
of lead) and a small quantity of gly-

---_ADO SHORT 
LEAD 

. 

) 
CLEAN OUT 
CAP ANO 
!'ILL WITH 
LITHARGE 

FIG. 10-The loosened cap of a screen-grid tube may 
be cemented back into place, quite satisfactorily, 

in the manner shown. 

cerine. Mix a small quantity of the 
litharge into the glycerine, until a stiff 
paste is formed; pack the grid cap with 
this, and run the control-grid lead of 
the tube through the paste and out 
froµi the small hole in the cap. Press 
the cap down upon the glass, clean 
away the excess paste; and allow this 
cement to set for twenty-four hours. 
Then clean the cap, and· solder the end 
of the wire to it; and the job is fin
ished. You will find the tube as good 
and as ,strong as new; I have used this 
method for some time and it has never 
failed me. (See Fig. 7.) 
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J. E. SMITH, President 
National Radio Institute 

Established 1914 

The man who has directe<l 
the home study training of 
more men for the Radio 
Industry than any other 

mun in America 

Earned $50 
First Month 

in Spare Time 

"I knew noth-
1 n g about 
Radio. After 
four lessons I 

hegan servicing Radios, 
earning $50 the first month. 
Last winter I made as .high 
as $100 a month in spare 
time."- G. F. WALTON. 
808 West Olney Road, 
Norfolk, Va. 

Own 
Business 

Pays 
$300 

a Month 

"l now have 
nty own Radio 
business which shows three 
hundred dollars a month 
profit - thanks again to 
National Radio.'' FRANK 
·r. REESE, 39 N. Felton 
Rt,. Philadelphia, Penna. 

en FREE LESSON 
on Radio Servicing Tips 
Here's proof that N. R. I. 
Training is.; practical, 
money-making information, 
that It is easy to under
stand-that it Is just what 
you need to master Radio. 
The sample lesson text, 
"Radio Receiver Troubles 
-Their Cause ana Reme
dy," covers a long list of 
Radio receiver troubles in 
A. C., D. C., battery, 
universal, auto, T.R.F., 
superheterodyne, all•wave 
and other types of sets. 
Get this lesson Free. Mall 
Coupon, 

I Will THAIN YOU 
TO START A SPARE TIME DR FULL TIME 

RADIO SERVICE BUSINESS 
WITHOUT CAPITAL 

Do you want to make more money? 
The world-wide nse of Radio has 
made many opportunities for you to 
have a spare time or full time Radio 
service business of yom· own. Three 
out of every four homes in the 
United States have Radio sets which 
regularly require repairs, servicing. 
new tubes, etc. Many sets are old 
and will soon be replaced by new 
models. I will train you at home 111 
your spare time to sell, install, ser
vice, all types of Radio sets-to start 
your own Radio business and build 
it up on money you make in your 
spare time while learning. Mail cou
pon for my 64-page book. It's Free-
It shows what I have done for others. 

Many Make ss, s10. S15 a Week 
Extra In Spare Time 

While Learning 

Practically every neighborhood 
heeds a good spare time serviceman. 
The day you enroll I start sending 
you Extra Money Job Sheets. They 
show you how to do Radio repair 
jobs that you can cash in on quickly. 
Throughout your training I send plans 
and ideas that have made good spare 
time money for hundreds of fellows. 
I send special equipment which gives 
you practical experience-shows you 
how to conduct experiments and 
build circuits which illustrate im
portant Radio principles. 

There's A Real Future in Radio 
for Well Trained Men 

Radio already gives good jobs to 
more than 300,000 people. And in 
1936, Radio enjoyed oue of its most 
prosperous years. More than $ti00,-
000,000 worth of sets, tubes and 
parts were sold-an inerease of more 
than 60% over 1935. Over a million 
Auto Radios were sold, a big in
crease over 1935. 24,000,000 homes 
now haYe one or more Radio sets, 
and more than 4,000,000 autos are 
Radio equipped. Every year mil• 
lions of these sets go out of date and 
are repJaeed with newer models. 
More millions need servicin~;. new 

tnhes, repairs, etc. A few hundred 
$30, $50, $75 a week jobs have 
grown to thousands in 20 years. And 
Radio is still a new industry-grow• 
ing fast! 

Get Ready Now for Your Own Radio 
Business and for Jobs Like These 

Broadcasting stations employ ~n
gineers, operators, station managers 
and pay up to $5,000 a year. Spare 
time Radio set servicing pays as 
much as $200 to $500 a year-full 
time servicing jobs pay as much as 
$30, $50, $75 a week. Many Radio 
Experts own their own full or part 
time Radio businesses. Radio manu
facturers and jobbers employ testers, 
inspectors, foremen, engineers, ser
vicemen, paying up to $6,000 a year. 
Radio opera tors on ships get good 
pay and see the world-. Automobile, 
police, aviation, commercial Radio, 
and loud speaker systems offer good 
opportuniU.ee now and for the future. 
Television promises many good jobs 
soon. Men I trained have good jobs 
iu these branches of Radio. 

Find Out Wh.at Radio Offers You 
Get My 64 Page Book Free Now 

Act Today. !\fail the coupon now 
for my Free Lesson and my book. 
"Rich Rewards in Radio." Both are 
free to anyone over 16 years old. 1\1.v 
book describes Radio's spare time 
and full time opportunities and those 
coming in Television; tells about mv 
r1~raini11g in Radio and rrelevisio1l; 
sho,vs you actual letters from men 
I have trained, telling what thev are 
doing and earning, tells aboui my 
Money-Back Agreement. Find out 
what Radio offers YOU! MAIL THE 
COUPON 
in an en~ 
velope, 
or paste 
it on a 
penny 
p O 8 t 
card
NOW! 

J. E, SMITH, President, National Radio Institute 
Dept. 7JA1, Washington, D. C. 

I 
I 
I 
I 
I 
I 
I 

Dear lllr. Smith: Without obligation, send me the Sample Lesson 
and your book about spare time and full time Radio Oi;Jportu~ities, 
and how I can train at home in spare time. (Please write plamly.) 

Name ............................................. Age ......... . 

I Address , •.•. : ....... ~ ... , •....... ; •.. , .•• , .. , •••••.•..•••• .- • • • • • I 
I I 
,_city ..................................... State ............. . 14Xl_ \ 



Easily Assembled Unit 
W ITH the easily assembled unit illus

trated, you can convert your regular 
superheterodyne set into a "diversity 

receiver" that will provide signals of constant 
strength free from the bothersome fading so 
common to short-wave reception and often 
experienced on the broadcast band. Called a 
"diversity coupler," the unit operates on the 
same principle as the "diversity receivers" 
with this one main difference-what the re
ceivers do electrically, the coupler does me
chanically. 

The secret of diversity reception is based 
on the fact that the degree of fading of a 

given signal varies with different antennas. 
The coupler, acting as a link between two an
tennas-one vertical and the other horizontal 
-and the receiver, automatically couples the 
receiver by means of a motor-driven variable 
condenser to the antenna providing the 
stronger signal. 

The coupling condenser, sold complete with 
its motor, consists of three plates, two sta
tionary and one movable. One stationary 
plate is connected to the vertical antenna, 
the other to the horizontal antenna, while the 
movable plate is wired to the receiver's an
tenna terminal. As the signal in one antenna 

or the other fades, the movable 
plate is turned automatically to 
a new position. Thus, the an-
tenna receiving the stronger 
signal becomes "capacity cou
pled" to the receiver in di
rect proportion to the signal 
strength. 

Three tubes are used in the 
coupler circuit, a 6B8G ampli
fier, a 2A4G control tube, and a 
25Z6 rectifier. The 2A4G, the 
heart of the circuit, acts as a 
sensitive relay to control the 
tiny magnetic motor that op
erates the dual coupling con
denser. When the signal fades, 
this tube allows current to flow 
to the motor until the condenser 
has been adjusted to the new 

All connections must be soldered carefully, and a metal shield, 
as at the right, must be used to eliminate radio interference 



Kills . Radio Fading 
setting for maximum signal 
strength. The action is en
tirely automatic, and so 
swift that audible signal 
strength is constant. 

In wiring the circuit, fol
low the diagram carefully. 
Make sure that all connec
tions are well soldered, 
since any poor joints will 
cause losses that will com
pletely upset the balance of 
the hook-up. When connect
ing the coupler to your re
ceiver, use shielded cable 
and ground the outer 
sheathing as indicated. 
Shielded cable also should 
be used for the antenna 
lead-ins. A wafer adapter 
can be used to make the 
necessary connection to the 
plate prong of the receiv
er's last intermediate-fre
quency tube, as shown in 
the diagram. 

To adjust the coupler, 
tune in a short-wave signal 
which is fading, as indi
cated by the rise and fall in 
volume, or by the fluctua-

How the various parts are arranged above and below the metal 
chassis. The tiny motor, which turns the dual condenser to tune in the 
antenna giving the strong signal, is on the top face of the chassis 

These drawings show how the coupler is connected to receiver and antennas, and the complete wiring diagram 



A close-up of the motor that turns the dual condenser 

tions of the visible tuning meter if the set is 
equipped with one. Then advance the sensi
tivity control or 500,000-ohm potentiometer 
until the signal remains constant. Do not 
turn the control too far or the motor will 
tend to operate continuously. It is best to 
adjust it to a point just below that of maxi
mum response. The best point can be per
manently marked on the dial with a pencil. 

Some experimenting may be necessary in 
placing the two antennas for best results. 

LIST OF PARTS 
FOR RADIO-FADING ELIMINATOR 

Antenna - selecting condenser, and 
motor. 

Plate transformer. 
Filament transformer. 
Intermediate - frequency transformer, 

455 Kc. 
Trimmer condenser (C-1). 
Condenser, 10 mfd., 300 volt. 
Fixed condenser, 20 mmfd. 
Tubular condenser, .5 mfd., 200 volt. 
Tubular condenser, .1 mfd., 200 volt. 
Tubular condenser, .1 mfd., 400 volt. 
Mica condenser, .0005 mfd. 
Two resistors, 150 ohm, ¾ watt. 
Resistor, 1 meg., ¾ watt. 
Resistor, 100,000 ohm, ¾ watt. 
Volume control (500,000 ohm) with 

switch. 
6B8G tube. 
2A4G tube. 
25Z6 tube. 
Three octal sockets. 
Toggle on-off switch. 
Special chassis with cover and bottom 

plate. 
Miscellaneous:-Nuts, clips, washers, 

lugs, wire, etc. · 



Suppressor Built from Junked Parts Reduces Man-Made Static 

OWNERS of sets ranging all the way from 
headphone "one-lungers" to 12-tube con

sole models may find good use for this static sup
pressor. Easily attached across the output cir
cuit, it will in most cases reduce severe man
made static by at least 50 percent. There is a 
slight loss of volume, but this can be overcome 
by turning the volume control. 

The unit comprises a full-wave rectifier tube 
(such as the 6X5-GT/G or 50Z7-G), a push-pull 
output transformer, a 220-ohm line-cord resistor, 
a S.P.S.T. toggle or rotary switch, and a 4½-volt 
"C" battery. The secondary of the output trans
former must have a high resistance. One of the 
old output transformers used with magnetic 
speakers will do admirably, and may be retrieved 
from the junk box. A class "B" interstage trans
former might be tried, but make sure that the 
primary winding passes enough current. It is 
useless to attempt to use a transformer with 
an 8-ohm secondary. 

Any kind of chassis, wood or metal, may be 
employed. The transformer, eight-prong tube 
socket, and switch are mounted on the top of the 
chassis. Drill ½" holes in the back for the line 
cord and the two leads to the "C" battery. The 
secondary leads of the output transformer (pri
mary side if it is a class "B" interstage trans
former) are connected to two plastic binding 
posts, which provide connections to the set. 

Remove the radio chassis from the cabinet. 
Connections are then made to the plate of the 
last tube and the B+ lead. The leads from the 
unit to the radio chassis should not exceed 3' or 4'. 

LIST OF PARTS 
Chassis, metal or wood Small "C"battery,41/2 vOtts 
F~l~~t':t 1~c~\~e50~f'&. Line-cord resistor, 220 ohms 
Eight-prong octal wafer Binding posts (2) 

socket Rotary or toggle switch, 
Output transformer (see text) S.P.S.T. 

Left, the unit connected 
to a small AC-DC receiv
er. It may be used with 
almost any type of radio 

~ top view of the unit 
,s shown in the first 
photo below. Few con
nections ore necessary, 
as can be seen in second 
photo. Drawing shows how 
the sta,tic suppressor is 
hooked up to a receiver 
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