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Pioneers —Forty Years of
Transformer Manufacturing

THE THORDARSON Electric Manufacturing Company built trans-
formers long before they were applied to radic transmission and
reception, The early "spark” transmitters depended upon THOR.-
DARSON high voltage transformers to produce the roaring, crackling
discharge which characterized e¢arly radio transmission.

W ITH the development of vacuum tubes, THORDARSON devised
audio coupling transformers. The early receiver manufacturers such

as Kennedy, Zenith, Silver-Marshall, and others used THORDARSON

Transformers in their sets.

THE first entirely A. C. operated receivers using Type 112 tubes
employed THORDARSON Transformers,

WETH the development of the heater type tubes THORDARSON

made the power equipment, B eliminator chokes, and audio trans-
formers,

T ODAY THORDARSON Transformers and Chokes are tound in the
finest quality radio receivers and in the best custom-built public ad-
dress systems. THORDARSON make all the parts, except the wire,
from raw material in one plant. Features which have characterized
THORDARSON products are uniform quality, which has never been
sacrificed for any reason; conservative rating, which has insured long,
satisfactory service; and a special process of transformer impregna-
tion, which withstands the most severe conditions of climate, humidity,
and salt sea air,

T HORDARSON is particularly proud of the performance record of
its products under adverse conditions. Not satisfied to rest upon
laurels, THORDARSON is constantly developing new products in
its research [aboratory. Satisfied customers are the proof of
THORDARSCN'S position in the electrical industry. Ask any "old

timer" in radio what the most dependable make of transformer is and

he will invariably reply—"THORDARSON."
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Audio Systems

CIRCUIT A

R-100 R-100 R-107

‘56

LT

A ——
T —

INPUT
QUTPUT

L

A good, straight, audio amplifier circuit, The center tap of the

R-107 transformer is ignored in this circuit. From 45 to 55 Db.
gain may be secured from this circuit with 3 to 4 watts power
output. Fair quality,

CIRCUIT C

T-5731 T-3%9
56 '

INPUT
QUTPUT

1‘}- L

—
el

Straight audio into push-pull. Improved by use of 56 and 45
tubes over original 27 and 7iA tubes used in ecarly radio sets.

Secures 20 to 25 Db. gain with about 4 watls output, Tone
quality excellent.

CIRCUIT E
'24-A o
o) 2 &
2 S .
N = &
b q 1 o 208 C.T. 2
% o IO,
= 8% asn
I. i P 200N 7754 AT00R (25,0000 0.1 MEG,
: W |
= 4 4

Basic Loftin-White direct coupled amplifier. Resistance values
are rather cntical and are given to assist servicemen in making

repairs. About 45 Db. gain and good quality possible up to
3 watts,

CIRCUITG
"o 1-6760

QUTPUT

—

A battery operated Class B amplifier widely used in two-volt rural

sets. WHl deliver 2 watts with heavy duty B batteries as power
supply. About 40 Db, gain with good quality on full volume,

CIRCUIT B

%2927
e -
UTPUT T

. — INPUT

mrrwrwirt
—
—

Voltage amplifier, primarly for condenser microphone or one of
the newer crystal, ribbon, or dynamic microphones preceding a
power amplifier, Brings signal level up about 25 to 28 Db, Good

quality.
CIRCUIT D
% 45
T-213% ¢ 1-5744
-
| =
= o

F

l,'

i’ -1- > r

rhrrrrerer

Bouble push-pull, a circuit _with“hmazing handling capacity and
freedom from distortion. Probably the best low power circuit in
use, About 25 Db, gain with 4 to 5 watls power output.

CIRCUITF
1 g SR
@ i
| g
| || :
5
o
145
- Jrr - b > y

Tone compensating circuit. Different values of coupling con-
densers change frequency response. Primarily for use where bass
notes must be overemphasized te compensate for a small speaker

haffle. About 25 Db. gain.
CIRCUIT H

AG
T8 T-6152
[ -
=
[
i_.-
o
S
RS2l
- l L
r

{
Good design in Class B utilizing the dual grid 46 tubes, first as
a triode-driver and in push-push as a power output. Will deliver

20 watts if supplied from a good power pack. Only about 22 Db,
gain.
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Scientific Inductance Measuring

The actual inductance of iron cored
filker chokes is largely dependent upon
the working conditions under which a
choke is used. It is well known that
the amount of direct current passed
through the choke affects its induct-

AY

ance, but it is not widely known that
the applied A, C. voltage also affects
the actual inductance.

The copper resistance of a choke is
usually small compared with its induc-
tive reactance, and in many measure-
ments it is neglected., However, the
core fosses are usually large enough to
show a marked difference between the
apparent inductance and the actual in-
ductance. The core losses consist of
eddy currents circulating within the

molecules of the iron and around the R it

paths set up by the magnetic lines of
force, The hysteresis losses are due
to the tendency of tron, when mag-
netized, to hold its magnetic polarity
and hence reluctantly reverse its polar- - E

ity as the current reverses its phase. ¢ 1
In well-designed chokes, laminated iron
reduces the eddy currents, and special

alloys of tron, having the least seiuc-
tance magnetically, reduce the hystere-
sis losses, hence, the difference in
cost between an efficient, weil-designed
choke and an indifferently designed
choke. The difference can be detected
by measurement and by the hum level
when used in the filter circuit of an
amplifier's power supply.

The THORDARSON Laboratory em-

pioys an interesting and accurate indue-
tance measuring circit,

The diagram illustrates the method em-

cored inductances under conditions
equivalent to normal working condi-
tions,

Two identical chokes are measured at

A'C# MA. once, Heavy storage batteries are

used to provide any voltage between
2 and 200 for the equivalent of the
steady D. C. fiowing through the choke.

DECADE | The resistance R s & non-inductive
BOX

precision resistance box. A well regu-
lated alternater supplies the A. C. com-
ponent through a 10 Mifd. paper
dielectric condenser with less than /s of
1% power factor. The measurements
are made with a vacuum tube volt.
meter. Of course, the frequency sup-
plied by the alternator is equivalent to
the ripple frequency of a full wave
rectifier, or 120 cycles for the average
choke used on a 60 cycle power supply.

The V-T volimeter is calibrated in
R. M. 5. values,

The simple method -of calculation is
g“’“"‘“““‘ with a vector diagram wherein a dis-
tance of 4 inch equals one volt
With a compass the lengths equivalent

ployed in the measurement of iron

ot to the three voltages, Ei E. E: are
plotted in the form illustrated. The
acute angle formed by E: and an ex-
tension of E: is measured with a pro-
tractor and recorded in degrees. From
the tables of 'sines” in a trigonometry,
the sine of the acute angle is deter-
mined. The formula for actual induc-

tance 1s:

L R [in ohms) EITSine o

7L 'F Eg
where § is the frequency of the alter
nator and R is the resistance of the

standard.

The Wheatstone Bridge

The method of inductance measurement given above is
much too slow for production testing, It is employed as a
laboratory method of establishing a standard. After the
actual inductance of a choke is determined, it is substi-
tuted as the known value K, in a Wheatstone Bridge.

Thereafter production chokes are maiched to the stand-
ard of the same type on the bridge. Repeated tests have
indicated that this is the most accurate method of rapidly

testing a large number of inductances of the same type.

| -
i

It is possible to make comparative measurements of
chokes of unknown or questionable inductance rating with
the aid of the Wheatstone Bridge described on Page {8
as a Condenser and Capacity Leakage Tester; however,
the results will not be equivalent to the accurate method
of test under load outlined above., The difference in
air-gaps of different chokes makes their performance under
load quite different from their no-load characteristic.

All THORDARSON inductances are measured under

actual working conditions,
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Determination of Transformer Ratios

Voice Coil Impedance

An empirical formula has been evolved which simplifies
the calculation of voice coil impedance. |t is [.5 times
the D. C. resistance of the coil and hum bucking wind-
ing.

To measure the D. C. resistance of a voice coil, it must
be disconnected from its transformer. Connect a 41/,
volt C battery in series with a 1000 or 2000 ohm rheo-
stat and an 0-15 milliammeter. One side of the milliam-
meter and one end of the battery connect to the voice
coil. With an 0-5 or 0-10 1000 ohm per volt voltmeter,
read the voltage across the voice coil when the rheostat
has been adjusted to pass 100 milliamperes through the
voice coil. |f the voltage is 1.2 with [00 mils., the re-
sistance from ohms' law would be |0 times the voltage

reading. if the reading is 0.5 volts, the resistance is
5 ohms.

For every combination of power tube and speaker there
is a ratio of winding which will transfer the output of the
tube to the speaker with the greatest possible efficiency.
While this ratio is not extremely critical, a transformer
should be used which has a ratio of windings reasonably
close to the theoretically perfect ratio. For all standard
conditions, the tube data sheets on pages 22 and 23 will
provide the recommended plate load impedance data
which should govern your selection of a transformer.

In the table below, the intersection of a vertical voice
coil impedance value with a horizontal output
load impedance value gives the ideal value or ratio
of transformer for coupling the tube and voice coil.
tubes are used in parallel, divide the load for stated
power output by the number of tubes in parallel. 1
tubes are used in push-pull, use twice the value of load
for stated power output of a single tube or the manu-
facturer's recommended load.

Chart for Matching Speaker Voice Coils to Standard Power Tubes

Figures in Squares=—Correct Transformer Ratio

VOICE COIL IMPEDANCE IN OHMS

e,

Stég;:i:u%?:f o (1.5 X D. C. Resis‘fanca} ) W
Chms : | Z 3 4 5 & 7 | 8 9 0 {2 Hj4 16 3! 20 |
1500 | 39| 28 | 23 |19 |18 |16 | 145|136 12.8] 122 t1.1] 103 97| 9.1 | 86
2,000 45 | 32 | 26 | 223120 |18.2] 169 | 15.8| 149 t4.1| 12.8] 12 | 11.2] 105 | 10
3,000 55 | 39 | 32 | 27 | 245 | 223|207 | 19.3 | 18.2] 17.3| 158 | 146 13.6| 12.8 | 12.2
4,000 64 | 45 | 37 | 32 |28.2 |25.8)|23.9 | 223 | 21.1| 20 | 182 169 | I15.8( 14.8 | 141
5,000 70 | 50 | 41 | 35 |32 |28.8|267 |25 | 23.5| 22.3| 203 18.8] 17.6] 16.6 | 15.8
6,000 78 | 55 | 45 | 39 |35 |32 |29.1|27.3| 25.8| 245 223 | 20.6| 19.3| 182 | 17.3
7000 | 84 | 59 | 48 | 42 |38 (34 |32 |293|28 | 264 24.1| 223|209 19.7 | 187
8,000 90 | 64 | 52 | 45 |40 |37 |34 |32 | 29.5| 28.2| 25.8| 23.9| 223 21 | 20
9,000 95 | 67 | 55 | 47 |43 |39 |36 |34 |32 |295|27.3)|253) 237|223 | 21.2
10,000 00 | 71 | 58 | 50 |45 |41 |38 |35 |33 |32 |20 |27 |25 | 235 | 223
2000 | 110 | 78 | 63 | 55 |49 |45 |42 |39 |37 |35 |32 |29 | 27.5| 25.8 | 245
4,000 118 | 84 | 68 | 59 |52 |48 |45 |42 |39 |38 |34 |32 | 295|273 264
IIIIIII 16000 | 127 | 89 | 73| 64 |57 |51 |48 |45 |42 |40 |365|34 |32 |30 |285
8000 | 134 | 95 | 78 | 67 |60 |55 |51 |47 |45 |425(39 |36 |34 |32 |30
20000 | 141 | 100 | 82 | 71 |64 |58 |54 |50 |47 |45 |4l |38 | 35534 |32
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Method of Coupling Several Speakers
» » to a Iransmission Line

Determine the impedance of each speaker voice coil by
multiplying its D, C. resistance by L.5.

Determine the number of speakers to be attached to
the line,

Determine the desired distribution of volume.

For uniform distribution of volume, select the transformer
ratio for ecach speaker from the chart. Thus for three
speakers, each with different voice coil impedances,
select the transformer ratios under each voice coil

impedance in the line designated for three speaker
outlets,

For half volume on two duplicate speakers and full vol-
ume on one speaker of the same or different impedance:
in the line for two speaker outlets, select a transformer to
match the single speaker and one to match an imped-
ance equal to one half the impedance of the duplicate
speakers, which should be connected with voice coils in
parallel.

Chart for Matching Speaker Voice Coils to Standard Transmission Lines

Assuming a 500-Ohm Line Circuit, Figures in Squares = Correct Transformer Ratio

Number | Voice Coil impedance in Ohms {1.5 x D. C. Resistance)
£ Spke. | -
Outlets | | 2 3 4 5 | 6 | 7 8 9 | 10 | 12 | 14 | 16 | I8 | 20

e

o=l - | T

—r— e

22 116 L 13 | 1t 110 | ¢ 8

g | 7 7 71 & 5 5 | 5

rrrr. e

r——

7T 50 | 41 [ 36 |33 |29 |27

el

R~

2 33 |22 | 18 |16 |14 | I3 | 12 i | 1o 9 8| 8 7 | 7
3139 727 |22 |19 |17 16 |14 &1 137 12 7 11 16| 10 9 9

4 45 |33 | 26 |22 |20 | 18 | 17 5 | I5 | 14 3 | 12 |l ¥ {0

5 (50 | 36 | 29 |25 |22 | 20 |09 8 ¥ 16 5 | 13 13 | 12 ]

6 |55 | 39 | 33 |28 |25 | 22 | 2 9 | 18 17 | 16 [ 15 | 14 | 13 | |12

7 159 |42 | 34 |30 |27 | 24 | 22 211 20 | 19 7 1 16 | 15 | 14 | I3

8 | 64 | 45 | 37 |33 |29 | 26 | 24 22 | 21 | 20 g8 | 17 | 16 | I5 | 14
G 167 | 48 | 39 | 34 |30 | 28 | 26 24 | 22 | 2 19 | 18 | 17 | 16 | 15

0

i

256 | 24 | 22 | 20 | 19 | 18 | 17 | 1é

e

Chart for Matching Standard Power Tubes in
any Arrangement to Standard Transmission Lines

~mr

Load for Desired value of line impedance
Sfﬂgipﬂr'ﬂ; {Figures in squares == correct transformer ratinL
nOhms | 125 250 | 500 | 750 | 1,000
1,500 | 3.4 | 24 | L7 .4 .2
2,000 | 4 2.8 2 .6 |.4
3000 | 49 | 35 | 24 | 2 | 17

4000 @ 56 | 4 | 2.8 | 23 | 2
5000 | 63 | 44 | 3. 25 | 2.2
6000 | 69 | 49 | 34 28 | 2.4
7000 | 74 | 5. 3.7 3 2.6
8,000 8 | 56 | 4 33 | 28
9,000 8.4 6 4.2 34 | 3
10,000 @ 89 | &3 4.4 3.7 3.1
12,000 | 9.7 | 6.9 4.8 4 | 34
4,000 | 10.5 7.4 5.2 | 43 3.7
6000 | 113 | 8 5.6 | 46 | 4
8,000 | 12 84 | & 48 | 42
20,000 [ 12.6 8.9 6.3 52 | 4.4

Method of Individual Speaker Volume Controi

on a Jransmission Line

An individual T pad, capable of dissipating the same audio power
as the speaker is expected to handle, should be connected between
the transmission line and the individual speaker’s transformers. The
following table gives the size T pad for each speaker on the
various transmission lines,

R

Total | Desired value of line impedance
Number . [Figures in squares = constant resistance of T
of Spke. ! pad in chms) )
Outlets | 125 | 250 500 750 1,000
1 ) 125 | 250 | 500 | 750 | 1,000
2 250 500 | 1,000 | 1,600 2,000
B 375 750 | 1,500 | 2,250 3,000
4 500 | 1,000 | 2,000 | 3,000 | 4,000
5 | 625 | 1,250 | 2,500 | 3,750 | 5,000

750 | 1,500 | 3,000 | 4,500 | 6,000
875 | 1,750 | 3,500 | 5,250 7.000

;
;

1,125 | 2,250 | 4,500 | 6,750 | 9,000
(250 | 2,500 | 5,000 | 7,500 | 10,000

rm raar

G}ﬂm-quh

\ )
71,000 | 2,000 | 4,000 | 6,000 | 8,000
1

AT L
bbby MY R et S S—
S b
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Handy Probing Light

A piece of fiber tubing § or & inches long and I inch in dia-
meter, a radio pilot light socket, a multiple outiet plug, and at
least 8 feet of light, flexible, wire cord, will provide a very handy
probing light,

The source of power for the fight may be a small radio C battery
or a dynamic speaker output transformer mounted on a three-hole
fixture-plug, as illustrated. These speaker output transformers
come in ditferent ratios, which range between 60:1 and 20:1. _if
the primary is connected to 120 volts A, C., the secondary voltage
will be between 2 and & volis,
suitable for a standard radio
pifot light. A binding of
leather or tape with some bus-
bar braces will hold the trans-
former on the fixture socket to
which the apparatus under test

may be connected., Use Trans-
former T-3399.

Method of Neutralizing Single and
Push-Pull Output Stage to Secure

High Fidelity

For Push-Pull Output Stage: Two 0.00001 Mfd. mica condensers,
rated for at least 1000 volts, are required., Connect these con-
densers as in circuit diagram B,

For Single Power Tube Stage: Substitute a push-pull cutput trans-
former for the straight output transformer; connect one 0.00001
Mfd. condenser between the grid of the tube to the terminals of
the output transformer, which is not connected to the plate of the

tube. The center tap is connected to B plus. Connections are
made as in circuit diagram A.

L R L e R I R A A T : B
?E.Ewyﬂéﬁ'ib:-ﬁ?é'; gt aE : -:_ Be g e T Lo

- B
e el
A
-2
e
B

lq.:
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DIAGRAM A 0hoar
- 1l 2
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Ce L0005 B+

SERVICEMEN’S GUIDE ===

Neon Qutput Indicator

A transformer and Neon 4 watt 110 volt lamp are the essential
parts of a practical output indicator for use while making tests
with a service oscillator or audio oscillator. The use of a poten-
tiometer permits the operator to adjust the output until the bulb
will only flash when the output voltage is at its peak value. The
theory of operation is that the transformer steps the potential
across the speaker voice coil windings up to a value sufficient to
Hlash the Neon bulb. The flexible wires on T-3399 go to the poten.
tiometer.

Complete Parts List

b T-3399 Thordarson Transformer

I 279 Electrad Potentiometer

i GFE !y Watt Neon Glow Lamp, 110 Volt
I  Porcelain Candelabra Socket

24 Inch Test Leads, Hook-up Wire, ete.

I Metal or Wood Case

ELECTRAD #279 POTENTIOMETER

TOMDICE COtL QF SET 28,0004
BEING ALIGNED z WATT tiovoLy
NEON LAMP
3399

R. M. A. Color Code

For Fixed Condensers, Unit, Micro-Microfarads

e b b R D

] =

[T T

First Dot Second Dot | Third Dot

Black 0 Black 0

Brown | Brown i | Brown 0
Red 2 Red 2 | Red 0C
Qrange 3! Orange 3 | Orange 000
Yellow 4 Yellow 4 | Yelfow 0000
Green b Green 5 | Green 00000
Blue b Biue & | Blue 000000
Purpie 7 | Purple 7 | Purple 0000000
Gray 8 | Gray 8 | Gray 00000000
White 9 | White 9 | White 000000000

For Resistors, Unit, Ohms

-
———a [T T LRUITINIEArY

un e,

Body Color | End Color | Dot Color

Black 0 | Black 0 .

Brown i | Brown | | Brown 0
Red 2 | Red 2 | Red 00
Orange 3 | Orange 3 | QOrange 000
Yelow 4 | Yellow 4 | Yellow 0000
Green 5 | Green h | Green 00000
Blue & | Blue & | Blue 000000
Purple 7 | Purple 7 | Purple (000000
Gray 8 | Gray 8 | Gray 04000000
White ¢ | White 9 | White 000000000

1
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How to Measure Gain of Power

» »

The human car is less sensitive to a change in volume of sound
as the intensity of the sound increases. Thus a thunderclap might
represent several million times the audio power of a watch ticking,
yet our ears can stand the tremendous volume of thunder and at
the same time detect a watch ticking., Scientists have discovered

that the =zar's response to changes in sound intensity follows
mathematical rules,

Relative audio powers may be expressed as power ratios. For
instance, if the output power of an amplifier is 10 watts and the
input power is | wall, we have increased the power level of the

signal through the amplifier 10 times. The output power divided
by the input power gives the ratio of signal increase,

But our ears do not respond according o power ratios. So we
have to change these ratios to sound units or decibels. Don't be
frightened by this term decibel-it is no more difficult to handle
than ohms, watts, or any of the other terms you use every day
in radio service. An ecasy method of thinking in decibels is
expressed thus: In terms of power gain in an amplifier—

Relation of Mu and Actual

The static value of Mu is given in all standard tube character-
istic charts. The actual voltage gain of a tube in an audio ampli-

fier is less than the theoretical Mu because part of the gain is
always lost across the plate load resistance. In the Cunningham-

Radiotron Manual, Series RC-12, a formula appears on page 10
by which the actual voltage gain of a tube may be calculated.
This is:

Mu x Plate Load

Plate Load -+ Plate Resistance

The table following gives the theoretical gain in Db. for several
values of Mu and also the Db, gain for actual voltage amplifica-
tion as derived from the above formula, Thus for a tube with an
actual voltage amplification which is less than the rated Mu, the
column headed Audio Decibel Gain may be used.

Actual voltage amplification equals

Yoltage | Equivalent Audio Yoitage Equivalent | Audio
Gain or Decibel Decibel Gain or Decibel Decibel
My Gain Gain Mu Gain Gain
i { 0 12.5 21.9 i5.9
2 & 5 . 5 235 i7.5
3 %.4 8 , 20 26 20
4 | 17 10 25 Z8 219
5 14 1.5 {00 40 33.9
b 15.6 iz.h 200 45 35
7 16.9 3.5 i 500 54 375
8 18.1 14 1000 &0 40
? 19 14.4 1500 63,5 42
10 ; 20 14.8

If the serviceman will think in terms of Db. rather than in Mu or
voltage gain, he will find that it is much casier to make calcula-
tions, The overall Db. gain of an amplifier is the sum of the Db.

in Audio Amplification

A power ratio of | is a 0 decibel gain

A power ratio of 10 is a 10 decibel gain

A power ratio of 100 is a 20 decibel gain

A power ratio of 1,000 is a 30 decibel gain

A power ratio of 10,000 is a 40 decibel gain

A power ratio of {00,000 is a 50 decibel gain

A power ratio of 1,000,000 is a 60 decibel gain

A power ratio of 10,000,000 is a 70 decibel gain

Studying this series of relations, you can quickly see that the
number of times 10 would have to be multiplied by itself equals
the significant figure of the decibel gain, But cach decibel gain
figure is 10 times the significant figure. Therefore, any gain ratic
even though it is a billion, which is 10 multiplied by itself 9 times,
needs only to have the 9 multiplied by 10 to secure the decibel
gain which in this case would be 90. Those who prefer the log-
arithmic method of calculating decibels use the formula:

P
Db. = 10 Loguo ower output

Power input

Voltage Gain to Decibels

gain figures for each tube. Any coupling device between tubes
merely transfers but does not increase power, hence there is no
Db. gain except that secured by the tubes. H you are in favor
of doing your own mathematics, figure the actual voltage ampli-
fication of each tube, find the logarithm of that figure in a log
table having & base of 10, and multiply the logarithm by 20 to
obtain the exact Db. gain,

A practical method of using this information may be applied to
an amplifier. You may wish to know the probable amplification in
Db. of an amplifier. Suppose this amplifier had a 57 tube working
into & 86 through a resistance coupling, and that tube coupled
through a | to 2 ratio transformer to a 2A5, Then with the tube
chart on pages 22 and 23, which gives the Db. gain of each type
of tube in an audio amplifier, add the Db, gain of a 57 o a
56 to a 2AS5, thus 42 -~ 16 + 35, or 93 Db, Of course, if the

amplifier works some of its tubes at a lower gain level by reducing
the voltage or using low plate resistance for the sake of stability
or hum elimination, and consequently does not carry a Db. rating
as high as figures indicate might be possible, that is no reflection
upon the amplifier. [n calculating the gain of push-pull or paral-
lel tubes, assume the Mu of one of the tubes and from the above
chart or the tube chart, use the audic decibel gain for that value
of Mu. The mathematical analysis of this appears ie the formula
for actual voltage amplification—with parallel tubes, the net plate
resistance is one-half that of a single tube, but in good design, the
plate load is made one-half also, hence the gain remains the
same as for a single tube. The same reasoning holds true for push.
pull tubes where the plate to plate impedance is twice that of a
single tube. {See tube manufacturers’ recommendations for push-
pull plate impedance,} |

{1
3
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Temperature Rise of Transformers

DON'T BURN YQOUR FiN-

Brand C

Sensitive thermo couples are

GERS!  The _must important Section Under Test T.5002 | Brand B used to measure core tempera-
facter in radio power trans- - s ture and accurate thermome-
former design is the allowable No Load—Watts. ... 3.2 10 5.75 ters check room temperature.

: No Lead—M. AL e 100 390 240 { iaht h § full I d
temperature rise under rated After eight hours of full loa
load. A transf il serve Full Load-—Watts.. 44 47.5 43.5 operation, the resistance of all
oad. A fransiormer W S Full Load—M. Aol 400 500 425 peration, o ot
its purpose for many years if p. yopo 18 (s T windings is measured while the
it is not subjected to excessive  p. Meat Rise. 1 273°C | 71.8°C | 843°C  transformer is still hot. Well-
heat, The heat generated in a  Sec, No. |—Volts @ 2 amps __________________ 4.97 4.62 4,62 known formulas give the in-
transformer is due to two  Sec. No.l—Heat Rise . et 365°C | 70°C 52.5°C  crease in resistance of copper
causes: the copper loss is the Sec. No.2—Volts @ 5 amps;_-_-_.___..__..‘ 2-43¢ 2.4 . 2*%5 wire per degree centigrade in-

C L el Sec. No, 2—~Heat Rise ... 4 269°C | 79.5°C 64°C § ¢ e

power which is dissipated by crease of temperature. Hence,
h ist f the wire t Sec. No. 3—D. C. ¥olts @ 040 amps..| 320 230 298 the actual temperature within
the resistance of the wire to g, No,3—Heat Rise.. | 263°C | 672°C | B22°C [ 2w [hure Wi
the electrical cument; the iron  Core Temp. Riseoo oo 21°C T e the transtormer of each wind-
loss is due to eddy curents Core Sectiun—Sq. In....... 117 75 87 ing can be accurately deter-

and hysteresis characteristics of
the core material. In ideal

design, the no-load watt loss due to each of these factors is about
Under load, transformers pass much more current than
Consequently, more power is consumed by the

equal,
under no l[oad.
resistance of the copper and the reluctance of the core material

to the magnetic flux.

THORDARSON'S method of measuring temperature rise of trans-

formers may be of interest to radio servicemen, The resistance of

all windings is first measured very accurately with a precision
Wheatstone Bridge,

heat test bench and operated under conditions similar to those

The transformer is then placed upon the
which are applied in a radio power circuit. Resistors duplicate
the effect of full load operation, A synchronized alternator is used

to supply the power at any frequency desired.

mined. Engineering design and
underwriters’ requirements lmit
the temperature rise of a transformer to 40°C. As room tempera-
ture is usually in the vicinity of 25°C, this means that a trans-

former should not exceed an actual temperature of 65°C. (35°C.
below the beiling point of water.] This temperature will not cause

a sensation of burning when a human hand is placed upon the
core of the transformer, In good transtormer design, the tem-
perature of all the windings should be approximately equal,
Fowever, due to conduction of heat by the core and radiation
of heat in the air-—due to the large exposed surface of the trans-
former—the middle windings are sometimes a few degrees warmer
than the other sections of the transformer,

The heat rise measurements of the THORDARSON T-5002 Trans-
former and two competitive transformers of equivalent rating are
given in the accompanying chart. This data tells its own story,

When you use a THORDARSON.-built transformer, you have the
finest engineering in the world back of its design.

Relation of Transformer Core Size to V. A. (W atts) Capacity

To Determine Watt Capacity of a Radio Power Transformer

The iron content of a weil-designed radio power transformer has
a direct relation to the power handling capacity of the transformer,
Many other factors affect the relationship between iron and power
handling capacity, such as air-gaps in the core assembly, which
lower the rating: allowable temperature rise, which should never
exceed 40°C.: design of the transformer which should reduce heat-

ing from eddy currents to a minimum; and the quality of iron
which should be expressly for trans-

on each winding; usually the space is rnadequate without materially
reducing the size of wire which results in excessive heatmg

The Wasteless Shell Type Transformer is the type in which the
core is stamped out irl:e a letter £ and the open side of the core
is completely filled by laminated stampings. Some transformers
are assembled from twu letter E stampings interleaving in such a
manner that only half the core arca is effective in the return
magnetic path, Deduct one-third from the measured core area of

such a transformer to determine its power

: 4y — Ty : . :

;Tn;.iﬁ ?2{:1 ?}ﬁ:trer:?'i ‘f::i p;?ﬁ:f* . b Sy h ;F__jfi"'jj_'_ i T handling capacity from this chart, In the
ati 4 l . 4 it ST T T

al tEE-"E ‘fﬂg"ms into ﬂnnﬁidﬁfi E T i *H d ::";f;;&:; igzp:en’:-;mg:ft;?ihzhz wcnrsist;
; h b Laborator o O T eeiynys sarsvay: .

Eﬂ:' :ﬂ; i-!i-:;IORa A:igﬁ rab hia”‘f g;% fapeerssSlEERIEHITRS G peesand £has e e be hard to measure, but it is equal to the
a Omp y graphicaily & IiAEIEReas Pl CAATERER IRssans { th & f the t d

Hiustrating the relation between trans- 5 F3scai et et e R e ?Tia ]E e:t:;;sﬂ:ecgnn;n € top an

former cote area and the secondary Eﬂz S1E3 E8Ra%s Lo CaERaNE IREsEsaarerpasee srananens EG om eﬁ © ; € £, Assume 3 trans-

‘ by i H o ied d RN 3 N

A. C. volt-ampere rating, As the ﬁ:ﬁ ' ‘}2: B eennas SERERENRES oo ormer with a 14" core mdﬂ: f'd .’che

power load of a radio set is not pure gg : AT e e B R {‘JE’; am:i bottom I:"E E‘fch /2" high.

resistance, volt-amperes are approxi- hE "_;:;;: L T e T T o e /2 I”/{ plus 12 xt4” equals 1.55

mately equal to 80%, of the primary - - =3 gael CRETRERRE: o supanan: s squase inches. Locate {.55 on the core

watts., In transformer design it is pos- 8 EEH b R T e st area side of the chart. It intersects the

sible to compensate for small core sec- .06 50 106 15D 200 z50 2300 curve at 7OV.A, Thisisapproximately 80°/

tion by increasing the number of turns

YOLT- AMPERES &0 CED,

of the total power consumption in watts,
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Fundamental Power Supply Circuits

CIRCUIT A
T~1892 T-i1B9L
e s

Filamentless gascous fube rectifier~the first in all-electric sets,
The 0.1 Mid, buffer condensers and the first 2 M¥d. condenser
must be rated for 600 volts or else .

CIRCUIT C %D
T-3321
=
(

| m ‘81
| .

High voltage power supply., One tube is sometimes omitted in
half-wave systems, necessitating double the filter capacity for

hum elimination,

T-5602

CIRCUIT F

I

g |8

FIELD COIL

Fypical midget set power supply system where low-frequency
response of set is not sufficient to amplify the 60 or 120 cycle

hum usually encountered.

174900 CIRCUIT B
1-5751 T-57 5l

‘a0

Brute-force twin-choke system using the popular 80 type tube.
This is a rugged and dependable type of B power supply -with a
very pure D, €. output.

T-5604

CIRCUIT E
2158 celo coiL
000 SIS

NYOOO0

oL
4]'4 B

Popular modern circuit using any of the full-wave rectifiers, First
choke is tuned to double the supply frequency. The speaker field

serves as the second choke.

T-3173B CIRCUIT G
I B
T Zal TaE2® e co
N
133

F F T

Circuit suggests method of changing C and D into a2 modern
hook-up with a lower priced rectifier tube and a speaker field

supply. VYery practical,

uuuuuuuuuuuuuuuuuuuu
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Tumng Filter Chokes for
Hum Suppression i
. _ |
The inductance of filter chokes varies
with any change of direct current flow- 42 |
ing through the coil. This is because the
presence of the direct current magnetic- |
ally saturates the iron core of the choke. 4% t [ ' i ' ‘ 1]
THORDARSON Choke Coils have a |
small gap to relieve this condition of 38 "
saturation. This broadens the saturation ,@7‘*
curve to a certain extent and permits gl i Ay
tuning of the choke to the 120 cycles |
necessary to relieve the most intense and  ;,,1 [ | | [ |
annoying amount of hum encountered in ©
60 cycle rectified power filters, | I
in the accompanying chart, the tuning ¥
curves for popular THORDARSON Z 4, . . o
Choke Coils permit the expenmenter or g l ; AT
serviceman to select the right capacity .4 | S
to tune the choke to 120 cycles, whicz e
is the ripple frequency of a full-wave &
rectifier on a 60 cycle power supply. 1;.25
o L1 1 jT 1 1 [ ¥t . 4
Determine with a good D. C. milliam- £ 94 ] -
meter the amount of direct current flow- &
ing through the choke with a receiver or < | ! o
amplifier adjusted for low volume. For &’ ; f
currents between 50 and 175 milliam- 3 /1
peres, select a point on the horizontal - 1 | 2
base line of the chart equal to the D. C. ¥ 3 &z %2
in milliamperes. At the intersection of .18 1 -
the vertical line with the curve of any | |
particular choke, trace over to the verti- 16 -r +
cal figures. This is the capacity in micro- ]
farads which should be connected across |4 . !
the choke. I a fixed condenser slightly 62
below this value is bridged in parallel . L [<® i | |-
with a variable trimmer condenser, the
adjustment may be made with a recti- 4 -
fier type meter in the amplifier's output 50 60 0 80 90 100 110 120 130 140 150 160 110 180
to indicate the least trace of hum. D.C. THROUGH CHOKE ~ MA,
Method of Measurement e @ 500
This interesting circuit is used to determine the resonant frequency of IBC '—0
chokes in the THORDARSON Laberatory. | )
A D. C. saturation current is passed through the choke under test. D.C. . ~J
Two high inductance chokes are in series with the unit under test. 12 I 120 CPS,
cycle A, C. is applied through a blocking condenser of 8 Mfd, {paper], ‘ AC, L
and a precision variable decade condenser box is shunted across the . x 000 @ A
choke. The capacity at any given direct current saturation which -
causes the lowest reading on A. €. ammeter [I. A. C.) determines == 4 f.{"'u'} .
the point on the curve in the above chart. “:;.;:_;*TEST .

irabieisiirrie
L b
L,

|4

......



— SERVICEMEN'S QUIDE ==

Planning a Radio Business

Your Market

A preliminary survey of your market will do more to
establish a radio service business on a firm foundation
than any amount of hit or miss advertising. Determine
first your logical trading area.

Make a house-to-house canvass to learn how many radio
sets are in the community you expect to serve. You
can anticipate an average of two calls per year on each
receiver.  As all servicemen charge at least $1.00 to
$1.50 per call, you should take in & minimum of $2.00
for labor for every radio set in your trading area within a
year. Thus, if there are 1,000 radio sets within your
trading area, you have a possible market for at least
$2,000.00 worth ot service per year.

For Future Tube Sales

While making your survey, observe the types of tubes
employed in the receivers in the homes you visit. if
you do not have an opportunity to look in the set, you
can usually identify the make and type of the receiver
and from your service manuals determine the tubes re-
quired. From these records you can compile a list of
the tubes your customers will likely require for replace-
ment purposes in these sets,

Tubes rarely give more than one year of satistactory
service. Customers, however, retain tubes as long as
three or four years. Hence, you can anticipate selling at
least one-fourth of the total number of tubes your custo-
mers now have in service, per year.

Note the condition of the aerial installation on each set.
New aerials are profitable to install and improve the
reception of programs.

The OId “Oil”

This preliminary call presents an excellent opportunity to
make friends with your prospective customers. Leave a
card with your name and address to help them remember
your visit. Follow up this visit with a penny postcard to
each address {the names of the residents can be secured
from your local directory) thanking the party for the
courtesy extended to you when you called. This leaves
a good impression in the customer's mind and enhances
your opportunity of getting his business. A number of
servicemen have their pictures printed on cards of this

type.
Publicity

Get acquainted with the editor of the newspaper which
serves your community. Supply him with a good photo-
graph of yourself; tell him you are starting in the radio

business. Most editors are very kind to prospective ad-
vertisers starting in business, and you can most likely
secure some free publicity which will assist you in getting
started. As soon as your picture appears, go to the ad-
vertising manager of the paper and ask him to prepare
an advertisement for you, employing the same picture.
Have the advertising manager save the "mat” contain.
ing your picture and ad in case you wish to use it at
some later time. After your ad appears, go to the
editor again and offer to supply him with articles of
interest to local radio users. These you can write up at
your leisure.

For example, you can explain in one article why stations
fade; in another, the proper type of lightning protection
on an aerial; and in still another article, how to identify
defective tubes or short circuits,

One serviceman in an Indiana city supplied his local
newspaper with articles of this nature every day for over
two years. Needless to say, he commanded the largest
service business in the city as a result of this publicity.
Always ask the newspaper to print your name as the
author of these articles, which you supply to them free.
This will establish a reputation for you as a skilled techni-
cian whom the newspaper respects as a capable service-
man.

Initial Investment

In planning a store or shop, the first and most important
purchase is tools. You will not need many tools, but it
will pay you to buy the best quality you can afford. The
next most important equipment consists of meters, a
tube tester, an all-wave oscillator, and service manuals.
If you are located on a street with any appreciable traf-
fic, endeavor to purchase a Neon sign stating "Radio
Repair’” or "Radio Service" in brilliant red, and let it run
day and night. You will need a small stock of tubes,
probably not over 50 or 75 of the types used by most of
your prospective customers. [t is not advisable to lay
in a large stock of parts until you know the requirements
of your trade.

Success 777

Your future success will depend largely upon the quality
of the material you sell and the satisfaction which re-
sults from your workmanship. Always consider that the
customer is nght, regardless of how unreasonable his de-
mands may be. You will often have to do a job over
in order to please a customer, but you will find that
honest effort will be rewarded by an ever increasing and
profitable business.
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A Method of Service Procedure

A systematic method for radio servicemen to follow in
testing a defective receiver is to:

f~—Turn on the set and observe if any peculiar pink or
purple haze gathers around the plates of the rectifier
tube. This is an immediate indication of power pack
trouble, except in mercury vapor rectifiers. If the
haze appears immediately, turn off the set.

2-—-If there is apparent trouble in the power pack, mea-
sure the resistance from the cathode or filament terminal
ot the rectifier tube to the chassis. ¥ the value of re-
sistance is less than 5,000 ohms, it is very probable that
a condenser in the filter circuit is defective. If the re.
sistance is over 5,000 ohms, check the tube for a possible
detect first, then check the power transformer secondary.

A simple method of making this test is to measure the
resistance from each plate terminal of the rectifier socket
to the chassis. If these resistances differ by more than 50
ohms, it is an indication of trouble within the trans-
tormer,

It in the initial test the tubes did not light at all, the
trouble probably lies in the power switch or the primary
of the transformer. {If there is a fuse in the circuit, test

it!)

3—To test the primary of the transformer, remove the
A. C. plug from its socket and measure the resistance
from one terminal of the plug to the other with your
ohmmeter. With the switch turned on, this resistance
should not be over 50 ohms and is usually in the neigh-
borhood of 5 or & ohms. f you fail to get a circuit on
this test and the switch is all right, it is probable that
the transformer primary is open—a trouble which usually
necessitates replacing the entire transformer.

4—On rare occasions, a filter choke coil will develop a
short to the chassis, A good method of test for this
trouble is to disconnect the speaker field and measure
the resistance from the filament or cathode terminal of
the rectifier to one of the plate terminals. With the
speaker field disconnected, this test should indicate no
circuit or a resistance of at least | megohm.

5—If the power supply circuit of the receiver is not at
fault, the next test should be made at the speaker. A
slight residual hum of a dynamic speaker should vibrate
the cone if the output transformer and speaker voice
coil are performing properly. If this slight hum cannot
be detected, test with a pair of headphones across the
primary of the output transtormer,

An audio oscillator is the most satisfactory source of
signal for a test of this nature. |t may be connected o
the grid of the tube preceding the power stage in the
receiver. |f no signal is heard from the primary of the
output transtormer, remove the power tube and test
from the grid terminal of the power tube socket to the
cathode terminal or ground. If signals are not heard in
this test, the trouble is obviously between the point of
test and the audio oscillator. This may be a defective
audio transformer or a defective resistance coupler.

One of the most difficult troubles in this portion of the
circuit exists when there is a slight leakage in the coup-
ling condenser in a resistance-coupled stage. There is
one good method of testing for this trouble, and that is
to remove the original coupling condenser and substitute
an .01 Mtd, test condenser in the circuit.

An older method of determining this trouble involves
the older type service analysis instrument which meas-
ured the plate current of the power tube. Any leak-
age in the coupling condenser always causes an exces-
sive plate current in the power tube.

é—There are three general methods of tracing down
trouble in the R.F. and LF. portions of a receiver.
Roughly the methods are as follows: First, voltage
analysis, which includes measuring the plate current and
voltages on each terminal of the tubes,

The second method is a test of the resistance of each cir-
cuit of the receiver with the power turned off. The read-
Ings are compared to the manufacturer's service data
sheet, or in the case of a receiver without adequate
service data, the judgment of the serviceman determines
the approximate values which should exist in each circuit.

The third method requires @ modulated oscillator and
either headphones or a good rectifier type output meter.
This method follows the same system outlined for testing
the power and audio portion of the receiver with the
audio portion of the modulated oscillator, and then con-
tinues through the R.F. and LF. stages with the modu-
lated oscillator producing the frequency signals for which
the set is designed. This latter method lends itself to
a simultaneous tube test made by substituting a new
tube for each of the original tubes in the receiver. Any
improvement will be detected by an increased reading
on the output meter while a constant signal is supplied
to the antenna and ground terminal of the receiver by
the modulated oscillator, |
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The Octone Generator

Eight different audio frequencies for radio and amplifier
testing! Suitable for all manner of bridge measurements
at audio levels!

The Octone Generator is a simplified audio oscillator
for home construction by radio servicemen, experi-

menters, and students. [t employs one or two 2214 volt
No. 4156 Burgess batteries. |f a 56 type tube is used,
a T-5061 THORDARSON Filament Lighting Transformer
may be used, deriving its power from [10-115 volt 50-60
cycle A, C. lines. A type 76 tube may be operated
from either a 6 volt storage battery or a & volt T-6185
transformer, with equal satisfaction.

Most of the parts will be found in the surplus equipment
of radio servicemen. Values are given on the diagram.

An interesting use of the audio oscillator is in testing a
P. A. system for acoustic feedback. A headphone
should be connected to the output of the Octone Gen-
erator and placed near the microphone of the P. A.
systemn. By varying the tone of the Generator and ad-
justing the position of the speakers, feedback can be re-
duced to a minimum. A "Christmas tree’ flasher but-

ton in the primary circuit of the filament transformer
will cause the Generator to produce a wavering tone
which is easy to identify and work with during P. A.
adjustments.
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A Soldering Iron Pilot

An excellent pilot light for a soldering iron may be made
by inserting a small resistance in series with the power
supply line to the soldering iron outlet. Across this re-
sistance a standard 2 vult pilot light bulb may be
connected to indicate when the soldering iron is con-
nected. The size of the resistance is determined by the
power consumption of the soldering iron. In the case
of a 100 watt iron, which draws approximately 1 ampere
of current, a resistance of 21/, ohms capable of passing
| ampere will cause a voltage drop of approximately

22 volis.

A short section of wire from an old radio filament
rheostat or from an old electric toaster will serve as a
The wire may be wound on a strip of bake-
lite or on a round pencil, from which it may be removed
in the form of a spiral spring.

The drop in voltage will not seriously cut the efficiency
of the soldering iron but does provide ample current for
the pilot light. The pilot will only light when the solder-
ing iron is drawing current through the circuit. {See
diagram.}) By experimenting with various resistances, it
is possible to make simple pilot lights for flatirons,
toasters, percolators, and other household appliances,
which may otherwise be left connected for a long time.

Polarity of Auto Batteries

This handy chart of battery polarity in the leading
makes of automobiles will indicate correct connections
to make when testing auto-radios removed from cars.
[t is also helpful when preparing a new auto-radio for
installation.

Positive Side Grounded Negative Side
tu Chassis Grounded

Auhurn LaSa!Ie Buick Nash

Austin Marmon | Chevrolet (960, 970}
Cadillac Mash Cunningham  Oldsmobile
Chrysler (980, 990} DeVYaux Pontiac
Cord Packard Duesenberg Reo

DeSoto Peeriess Durant Stutz

Dodge Pierce-Arrow Essex Witlys-Knight
Ford Plymouth Hudson Willys-Overland
Franklin Rockne Lincoln

raham Studebaker

Hupmobile
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Condenser Capacity and Leakage Tester—

An economical capacity and leakage tester is the most logical
service instrument to construct, THORDARSON engineers have
perfected a design which is simple and economical to build and
which may be assembled from standard parts available from radio
parts distributors,

Condensers, by their very nature, are the most vulnerable paris
in & radio receiver. A method of testing the two principal factors
which affect their performance is essential in good radio service
work. Condenser testers have been offered on the market in two
styles: one measuring the reactance to alternating current as an
indication of capacily; and the other measuring the leakage, irre-
spective of capacity as an indication of merit,

Both methods used to test condensers are important—THORDAR-
SON design combines an efficient leakage tester with a bridge
method of balancing the reactance of one condenser against
another for a comparative measurement. While the accuracy of
this test depends largely upon the comparison standard, the pos-
sibility of error in selecting a standard unit of capacity is no
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greater than the error occasioned by a slight drift of voltage or

frequency while using a metered type capacity tester, The standard
units of capacity should be checked against two metertype capaec-
ity testers, The leakage test further reduces possibility of error

in capacity.

The Wheatstone Bridge principle is employed in the capacity
measuring portion of this tester. The calibrated potentiometer indi-
cates the ratio between an unknown condenser's capacity and the
capacity of the known standard built into the tester. The scale
is calibrated both in ratic and in actual units of capacity in micro-
farads. The test voltage may be any power source of 80 cycles
or more at 115 volts or less, Thus an audio oscillator may sup-
ply the testing signal, Headphones are the simplest and most sat-
isfactory means of identifying the potentiometer position which
cancels all current in the phones. The Neon famp in series with
any direct current source over 90 volts tests leakage., If this

potential is secured from the set in which the condenser is used,
the test is actually under working conditions!

POLARIZING VOLTAGE

SWITCH FOR ELECTROLYTICS
--—] B+ -@®
(> NEON t AMP
lénaaa
+ (& > . O
UNKROWA ] 00000 l STANDARD
Og = T i85 ®
ELECTRADF2TT
- ’\/\Q’fv\/‘ é 3 4
“y [
4 C N A
& GL'F“T I:" E E
iy 0
—e ol
L4 ]
C)
PHONES

Essential Parts List

The transformer 7-6185, made by THORDARSON, is the
heart of the tester. The THORDARSON Choke T-1892
permits accurate capacity tests while the leakage test is
on. Other important parts are Electrad No. 277, 4000
ohm potentiometer, and the following Acrovox Con-
densers: one 4 Mfd., 400 S; one | Mfd., 400 S: two 0.5
Mid., type 484; one 0.05 Mfd. type 484; one 0.005
Mfd., type 484—all 400 volt rating. Six binding posts,
two phone-tip-jacks, one 1!/4” bar knob, one 214" bar
knob, one single pole single throw switch, one 1/ watt
Neon bulb, one miniature socket, one Yaxley No, 1316
selector switch.. A Bl4L” x8l45” panel on a metal or
wood case 4l/,” deep will adequately house the unit.
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You Can Make This Tester Yourself!

The actual assembly of the condenser tester presents no difficulties
to & man engaged in radio service work requiring capacity mea-
surements. Certain features will be pointed out which will simplify
calibration and use of this instrument,

When all connections have been made and the dial covered with

a piece of celluloid, connect a pair of phones. Take two 1000-
ohm resistors which test alike and connect one to cach pair of

binding posts at the top of the scale. Adjust the small knob
to the ratio position. Tumn the shaft of the potentiometer with
your fingers until the least possible sound is heard in the phones,
then attach the bar knob with the pointer indicating | on the out-
side scale,

Remove the resistors and test a paper condenser of 0.5 Mid,
rating, which you are quite certain is correctly marked. |f this
condenser matches your internal standard, the pointer should point
at 0.5 Mfd. on the middle scale, when the least hum is heard in

the phones.

The condensers recommended for standards were purchased in a
group of assorted condensers from a parts distributor. They tested
exact capacity. Electrolytic condensers obviously cannot be used
as standards, |

Testing clectrolytic condensers! The first test is for leakage. Here
the polasity markings on the diagram must be observed and fol-
lowed, A source of polariting voltage from the rectifier tube of
the radio should be connected. Any D, C, potential between 90
volts and the maximum D, C. working voltage of the condenser
may be used, Upon completing the circuit, the Neon bulb will
glow brightly. [|f the condenser under test is good and has jow
leakage, the light in the bulb will become dim or die out entirely
in ten or fifteen seconds, Then the switch shunting the light may
be closed and the condenser measured. for capacity. If the posi-
tive lead is opened, the condenser may be tested in the set under

its actual working voltage.
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What Would You Do?

Chiseling

Jack Nevins made it a policy to quote free estimates on repair
jobs to customers who had at some previous time called him for
service, When Dan Hutchinson called him to look over an Apex
42 model Jack had serviced a year before, the trouble was quickly
located as a burned-out filter condenser, the one microfarad unit
following the speaker field circuit, and Jack observed that the
volume control, a 400-chm potentiometer, had several frayed turns
of wire and should be replaced. Figuring mentally a ore micro-
farad, 400-volt condenser at $1.00, a new volume control at
$1.25, and $2.00 for labor, Jack quoted his client $4.25 for the
complete job, guaraniceing that the set would work satisfactorily
when it was repaired,

The customer replied that while he would rather have Jack do the
work, having rendered satisfactory service in the past, another
firm had offered to repair the set for $2.00 and Mr. Hutchinson
said he couldn't afford to pay Jack twice that much.

Jack Nevins was quite certain he knew who quoted the low price,
having observed the card of a rival service concern in the set,
and rather than let his competitor get the job, he offered to meet
his price.

After getting the set to the shop, Jack had his assistant call the
other company, and outlining the trouble, ask for an estimate.
The reply was that the job would run between $5.00 and $56.00.
This led Jack to think his customer had tricked him in obtaining
the low price and determined to retaliate by installing a condenser
rated at 150 volts and merely soldering the volume control instead

of replacing it. He then returned the set and obtained his
$2.00 fee.

What was wrong about Jack Nevin's actions on this service job?

in quoting a price, whether giving an exact list of the parts you
intend to use or mentally determining that certain parts of a given
quality will be used, you are morally obligated to supply that qual-
ity. If the customer insists on a lower price that would make the
job unprofitable i you used the originally planned merchandise in
making the repair, and you decide to do the job with inferior parts
within the price range determined upon, you must inform the cus.
tomer of that fact. The best way to win out over a price haggling
customer s to agree to his price request, but explain that such a
price forces you to use inferior material—always let the customer
know he is getting only what for which he chooses to pay.

The Old Army Game

A telephone call came to Ray Myer's Radio Shop and the voice
on the wire asked, "How cheap can | get a good set of tubes for
my Sparton Model 931 radio—it uses six type 484, two type 482-B,
and one type 2807

Now Myer carried those tubes in stock, but shrewdly figuring that
the customer had called other shops for estimates, determined to
obtain the business—and quickly figuring the cost of six type 56
tubes that could be substituted for the 484 Cardon brand by
reducing the voltage with the adjustment on the back of the set—
figuring type 71A tubes in place of the 482-B power tubes—and
adding the cost of the type '80, he replied, "We can supply first
quality standard tubes for $6.60. For our 50 cent testing charge.
we will deliver and install these tubes, adjusting the voltage of
your set to suit the tubes and give you maximum service."

The customer accepied Myer's price and had the tubes installed.

Shortly thercafter, an R. F, by-pass condenser burned out and
after shopping around, the owner of the set hired a young service-
man to inspect the trouble, The serviceman blamed the trouble
on the tubes that were used, explaining that the manufacturer's
specifications called for the original type of tube.

The customer then requested that Myer make the repair free,
having sold tubes unsuited for the radio. This Myer refused to do.
How would you have handled this case?

Ray Myer should have quoted both the price of the specified
original tubes and the price of the standard tubes that could be
substituted, giving the customer the option. It is always well to
explain to a customer when changing from one type of tube to
another, that the cheaper substitute tubes may cause a greater
strain on certain parts of the set. Under the circumstances, it
would have been a good policy for Myer to assume the customer
was right and replace the burned out by-pass condenser, then sug-
gest installing the regular tubes at the full price with a reasonable
allowance for the old tubes. The good will of a customer is
more important than the cost of a minor repair job.

Kidding Yourself

Henry Cashmere learned his service profession, like most of the
ofd timers, from magazines, sound reasoning, and practical experi-
ence. Some of the lessons came hard—to the customers.

Dr. Stone’s radio was one of those mysterious brands that circu-
lated freely during the period of conversion from battery opera-
tion to electric power. During that period eight or ten inches
were not considered a fong path for common grid return leads to
associate in the shaft of a tuning condenser. Mence, when a bear-
ing at the end of the condenser nearest to the one grounding fead
became dirty, the R. F. currents had to skip down to the othes
bearing and then back along the frame of the condenser to the
ground lead, as this chassis had a wood base.

Henty worked three conscientious hours, puttering, cussing, and
reasoning this trouble out. Eventually, extra pigtail leads between
each condenser section solved the problem and Henry felt a little
guilty about running up the bill with this time charge that was
really due in part to his lack of knowledge. Dr. Stone's bill was
only for an hour and a half labor.

Hearing of Dr, Stone's satisfaction, a neighbor with the same type
of set and the same trouble came to Henry with his set. Instantly
recognizing the trouble, Henry waited until the customer left his
shop, then made the necessary repair in about fifteen minutes,
Fearing to anger Dr. Stone by charging the neighbor less, Henry
made the same charge,

What is wrong about Henry Cashmere's policy? What would
you do?

Fecling as he did about Dr. Stone’s set did not change the fact
that considerable time had been spent on it and if Henry had
been working for a dealer who paid on the basis of a 40-hour
working week, the three hours’ effort would have been charged up
to the doctor. It is important to be fair to yourself and charge
for your time. H lack of experience causes you to use more time
than justified, your rate should be less, as the customer is entitled
to a fair amount of results for a given expenditure. The regular
minimum charge should have been made for the second customer,
tor it Henry had ten or twelve more people with the same type
of set come in for the same repair, it would be obviously unfair
to make them all pay for his lack of knowledge in fixing Dr. Stone's
radio. It is no crime to displease a customer—but it is unfair
to overcharge him. -
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BUILD YOUR OWN.
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Aul-

L-WAVE Superheterodyne X
For Profit and Pleasure

Service Data

A. C. line voltage, 115, 60 cycles. D. C,
volt measurements made with a 0-50-250-
00 voltmeter with 1000 ohms per volt re-
sistance. All  measurements from tube
socket terminals to chassis, which serves as
a common ground.

bAT7 socket terminals: Plate, 215:
Grids 3&5, 100; Grid 2, 155; Grnd |,
14; Cathode, 0; Top Cap, 0.

6F7 socket terminals: Plate, 215

Pentode Screen, 100: Triode Plate,
10; Triode Grid, 2; Cathode, 41/,

77 socket terminals: Plate, 100; Screen,
10; Suppressor, 5; Cathode, 5; Top
Cap, 0.

42 socket terminals: Plate, 205;
Screen, 215: Grid, 0;: Cathode, 14,

80 socket terminals: Plate, 325 A. C.;
Heater, 305.

Veoltage readings may vary 10%  without
afecting the performance of the receiver.
However, heater voitages should not ex-
ceed 6.5 on the R. F. and A, F. tubes, and
should not exceed 5 volts on the filament

of the 80 tube.

VWhen Junior Earns

His Way

Custom-built receivers formed a large part
of the radio serviceman's activities in the
carly days of radio. A conscientious serv-
iceman could build a better radio than a
customer could buy elsewhere. With the
improvement in manufacture of parts came
the inevitable quantity prndu-:’cmn of low-
priced receivers, forcing the serviceman out
of the custem-building market. Because
of keen individual competition, manufactur-
ers permitted their quality of material and
workmanship to be sacrificed on a price
market. Desian has been improved so
much that this makes little difference on
the broadcast market, but in the high-fre-
quency band, precisien hand work means

better distance and superior performance.

Servicemen can sell these specialized ALL-
STAR JUNIOR Receivers to the multitude
of enthusiastic short-wave listeners who lack
the tools and the courage to tackie a new
job, but who desire the fruly amazing re-
sults obtainable.

Not only can the parts and labor of as.
sembly be sold, but a doublet antenna
system, tubes, and a cabinet will add to
the initial profit.

Build the ALL-STAR JUNIOR vyourself—

offer to help {at your usual service fee)}
anyone else who wants to build his own.
If he likes your set, sell it at a profit and
butld another. After the first assembly, you
will find the sets can be wired in two or
three hours. f your customer wants to
buy his own parts, offer to complete the
assembly for a flat rate. {At least $10.00.}
The sponsors have dozens of letters from
servicemen who have built ALL-STAR Re-
ceivers for resale. Many have sold more
than ten of these receivers. You, too, can

increase your earnings by building these
splendid receivers,

I

*

Armchair Explorers
Secek new irails through the etheri
fo voices and strange music beyond the
Follow the planes and ships to ad-
ventures and thrills as they battle the

Listen

SEas.,

forces of nature. Catch the staccato orders
of police patrols, the nervous chatter of
code, and the homely jargon of amateurs
joshing each other from one continent to
another. Come home if you wish to your
native broadcast stations—the wotld is al
your fingertips, the dial of your ALL-STAR
JUNIOR.

The ALL-STAR JUNIOR is a five-tube super-
heterodyne, all-wave, all-electric band-spread

receiver, which can be assembled by anyone
familiar with a screw driver, pliers, and

soldering iron. [t tunes over a wave band
of 0 to 550 meters, equivalent to a fre-
quency range of 30 megacycles to 545
kilocycles, The volume and tone quality
of reception are equal to the higher priced
factory-built American broadcast sets,

The outstanding feature of the JUNIOR,
which is not found in commercial receivers,
is the beat-frequency-oscillator which per-
mits {ocating and tuning in far distant sta-

tions, even though there is no audible
sound modulating the station's carrer
wave . . . 4§ & period between announce-

ments which is often as long as ten min.
utes at foreign stations.

Write to THORDARSON for free detaiis
about this radio and how to build it.
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Tube data which directly affects the selection of transformers has
form.  Other tube data may

——rre.
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been compiled in this convenient
be obtained from the tube manufacturers' bhulletins.

g | | Max. _ Chms Load
. : : 4 i Max.t Max, | Max. Audio Power

WPe NG | Vells| Ampe| Watts| lste] Blote fsceen SISt Lok | Db | May Be Used e | ForSated louiputi

- -~ 5 g } . or Mu ] 1 Outpu} B

| Ab 26 |2 |0.06] 12 180| 1.3 |67.5 [2.4 | . | . Pent Grid L T

1Cé 26 | 2 |02 2471800 2.8 1675 | 0.1 | T Converter o

2A3 1 1 | 25|25 | 8l [300] 40 || . 4.2 |10 P. P. Amp. 3.5000 | 15-10

2A5 I5A| 2.5 | 1.75| 44 | 250 34 |250 |65 | 220 |35 P. A. Pentode 7000 3

2Ab 13 | 25|08 {2 [250] 0.8 | T 50 {26 Hi-Mu Triede | ... |

2A7 20 | 25108 |2 [250| 3.5 100 |22 ... .. | Mixer-Ose. | e

2B6 Spec| 25| 2l/4 1 5.6 |350] 45 | - 1264 122 P. A. Dual-Triode 5000 4.10

2B7 21 125(08 |2 |250] 9 (12523 | 730 |37 Det-Amp. | | .

25-45 23 | 2511 25 || .. N e B R Diode-Det. | .. | ...

6A4 6 {1 63103 | 1.9 |[180] 22 [180 3.9 100 {34 P. A. Pentode 8000 1.4

6A7 20 | 63103 |19 250 35 (10022 | T Mixer-Ose.

685 .. 163108 1504 300| 45 300 16 58 (28 Cas. P. A. Dual-Tri. | 7000 4.10

6B7 21 163(03 | 1.9 |[250] 9 1125 |23 [ 730 (37 Det.-Amp. | ...
~ 6Cé 11 {63103 | 1.9 11250] 2.3 1100 | I 1500 | 42 3-Gnd |

6D6 | 11 163103 | 1.9 [250] 7.5" [100 | I.75 [1280 |41 R. F. Amp. N

6D7 Spec| 63103 | 1.9 280 237 (100 | 1 1500 | 42 l. F. Pentode

6E7 | 'Spec| 6303 | 1.9 |250| 7.5 | 100 | 1.75 | 1160 | 40 R.F. Pentode | .

6F7 1 27 {63103 |19 250 65 [100 | 1.5 | 900 |39 Triode-Pentode | ... ... | ..

00.A I 115 |025] Il 45| 1.5 e | | Do, VT T

0I.A i 1|5 Jo025] 10, 11383 |1 8 14 Bat.-Amp. 20,000 0.02

10 L 75 1 9.3 /425 18 |... | . 8 14 P. A. Triode 10,200 1.6

=12 20 | Ly Y03 138 3 [ | 6.6 |13 Drycell Det. N
C12A 1|5 ul 1, 11801 7.7 | ) 8.5 |14 Det.-Amp. 9400 0.05

19 | 25 |2 [026[05 1385, B | | T Class B Only 10,000 | 1.9
""""""" 20 1 1331.032| 43 135165 | | 339 | Drycell P. A. 6500 | O.11

22 - 4.1 3.31.132| 43 135 3.7 167.5 | 1.3 160 | 34 R. F. Amp.
24A 9 | 25| 1.75| 44 | 275| 45 | 90 | 1.7 | 630 |38 R. F. Amp. R
26 | 1 | 15| 1.05] 1,15 180] 62 | | .. 8.3 | 14 R. F-A.F. Amp. | 15,000 0.02
““““ 27 | 8 | 25| 1.5 44 | 275| 5.2 e i 9145 | Det.-Amp. 18,500 0.025

30 i 12 1006 .12 180 3.0 | | 93146 | DrycellAmp. 20,000 0.01
3T 12 [0.13] .26 180123 | . | 3.8 9.5 | Drycell-P. A, 5700 0.375
32 412 1006] 12 180 1.7 [67.5 | 0.4 1780 139 | RRF. Amp. | .
"""" 33 6|2 [026f 52 180/22 1805 | 90 131 | P. A, Pentode 6000 1.4
"""" 34 4A 12 10060 12 180 2.8 (6751 62038 | R.F. Amp.
3851 9 | 25| 1L.75| 44 275 65 | 90 | 2.5 | 420 |37 R.F-A.F. Amp. | 3
" 36 916303 9 250| 32 [ 90| 1.7 595 (38 | R. F. Amp. . -

37 86303 1.9 250|785 | 1 . 9.2 | 145 | Det.-Amp. e B
38  9A| 63,03 | 1.9 250|22 [250 3.8 | 120 |34 P. A. Pentode 10,000 | 2.5
3944 "9A 63703 | 1.9 250| 5.8 | 90 | i.4 1050 | 40 R. F. Amp. | I -
'—_"&_{j—_“m"m“:' I k 5 ] 0.25 h ll/.q, lBOﬂ 0+2 m“ - “Elﬂ 30_ 22 Yﬂltagﬁ Amp' | """"""" ﬂ_l_:m_.'_:'_'__'_'"_'_'_';_
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The Audio Db. gain figures are based upon extensive measurements in THORDARSON'S Labora-
tory. Future developments may increase these values to 20 times the logarithm of My, an ideal con-

dition.

I : , : o i Max.| Max.| Max. Max. Audio Ohms Load Power
VR RE Vet Ampa| Wotts | Flte| Flote sceen LT iy | Dl | Moy Be Used s | g Ottt

I N - or Mu R utput |
41  I5A| 63|04 | 25 250|32 |250 |55 || 150 |345 | P.A.Pentode | 7600 | 3.4
42 IBA| 63107 | 43 [ 250/34 |250 &5 || 220 |35 P. A. Pentode 7000 3
43  15Aj26 103 | 75 135134 1357 80 {27 | P. A Pentode 4000- 2
45 b 2506 1 3.7 1 275(36 U 35| 9 P. A, Triode 4600 2
46 7 125]1.75 44 ||250(22 .. ... 16612 P. A. Triode 6400 1.25
47 6 | 251,75 44 ||250(31 (250 |6 | 150 |345 | P. A Pentode 7000 2.7
48 I5 {30 |04 [12 | 125|56 |100[9.5 | 28 |22 Tetrode ) 1500 | 2.5
49 712 70612 25013506 | .| .. . 1 451105 | P. A. Triode [1.000 | 0.17
50 | 1| 75| 1.25] 9.3 | 450(55 | ... | .. [ 38 95 | P.A Triode 4380 | 4.6
52 | 14 | 6303 | 1.9 100{42 | .| ... 7 | Tetrode 9400 | 3.5
53 T2425(2 5 300 6 | .| .. 25 219 | V. A, Triode 16,000 | |
55 13 | 25|11 |25 2508 ... | .. | 831714 | Det-Amp. 2000 3.5
56 = 8 | 25|11 {25 |250] 5 | | ... 13.87| 16 Det.-Amp. 119,000 | 0.03
57 Il [ 25{1 |25 |250{ 2 |100| 0.5 |1500 |42 R.F-AF. Amp. | . e
58 Il | 251 2.5 |250( 8.2 |100| 2 1280 |4l R. F-Amp. | .. T
59 18 | 25| 2 5 1250126 || ... 61125 | P. A, Triode 5000 | 1.25
59 | 18 | 252 [ 5 1250{35 [250| 9 | 100 {33.9 | P. A. Pentode 5000 | 3
59 18 | 25|2 |5 400 B | 1 | Class B 6000 20
7IA 1[5 |025] 1,180(20 | | . 3| 8 P. A. Triode 4800 0.79
75 13 6303 |19 1250|044 | | . | 50 [ 26 Diode-Triode | ... T
76 86370319 |'250/ 5 | | . 13.8 |16 | Det- Amp. | ]
77 11 [ 63703 | 1.9 |250] 2.3 [100| 0.5 1500 |42 R. F. Amp. R
78 1V | 6303 [ 1.9 [250(10.5 [125| 2.6 | 990 | 40 R.F Amp. | o
79 19 | 6306 | 38 [|250| B [...] .. . Class B 14000 | 8
85 13 | 6303 | 1.9 1250( 8 | .. .. | 8314 Diode-Triode 2000 0.35
87 Il | 63|04 | 25 250 2 [100| I 1250 |4l R. F. Pentode | I G
88 11 [ 63704 | 25 | 250| 8.2 [100| 3 1280 | 41 R. F. Pentode  |...  _ .
89 | 14 | 63|04 [ 25 |[250(32 ... | ... 4.7 | 11 A. F. Triode 5500 0.9
89 | 14 | 63,04 | 25 ||250{32 |250 |55 | 125 |34 P. A. Pentode 6750 3.4
89 | 14 | 6304 |25 18| B ... | .. || . Class B 9400 3.5
181 Spec! 3 75| 5if, 180|120 |. ... T I s TS | Sparton P A, 7000 1.5
401  Spec| 3 3 1801 & .| ... 8.7 | 143 Kellogg Triede 14,000 0.03
482B 1 |5 | 1.25| &V, [ 250(18 ... s | 51115 | P. A Triode 4500 1.4
483 1 |5 |1.35] 6% |250(253 | | ... 33| 8.5 | P. A. Triode 3900 1.6
485 8 | 3 1257 33 9015 || ... 12.5 [ 15.9 | Sub. for 484
586 = | | 7.5 |1.25| 9.3 45055 | .. | ... 1738 95 | Same as 50 4350 4.6
864 1 | L1 1025) .3 |135[35 | . . 8.2 | 14 Porta. Ose. | | ...
955 Spec| 631 0.16] | 180 45 | | ... 25 {21.9 | H.F. Det-Osc. | ... | ,
WUNA [Spec| 63|04 | 25 ||250| 7 | .| .. | 9 [144 | Dual Mike Mix | ... I
WUN Spec| 25 | 1.0 | 25 2807 .| .. 9 144 | Dual Mike Mix e |




TUBE SYMBOLS AND

BOTTOM VIEWS OF SOCKETY CONNECTIONS

PLATE  SCREEM
R scred

L w SRID-WETAL TOP (AP

FiG.4A

FI1G.4

these diagrams are
marked according
to the new R. M
A. standard sys-
tem of tube termi-
nat designation.
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FIG.I

FiG.9A Fi1G.10
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FIG 15A }*1
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FIG. 2t

FiG.20
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£ GRID NE4~WMETAL TOP CAP AFENTODE CRID-NETAL TOP CA®
FI1G,.28 FIG.2T-
Rectifiers
. . . . A.C. Yolts B.C. . . . i ALC. Volts D.C.
Typem_ FIE' _ FIF' v' Fli‘ A. MF‘L W' Pg; P!Giﬂ Cungnt Mux_ TYPE thi F!;- V. Fit- A. FIL W. Pﬁf FLﬂtE CUHEﬂt Mﬂla

231 2 | S S0 115 W] S00V. | 250 M. 8 | 3 | 75 | 125 | 94 W. | T00V. 35 Ma.
2525 5 | 25 03 |7 W.| 125V, 100 Ma. a3 5 | & 3 W, | E0OV. | 250 Ma.
I'\" 22 6'-3 0-3 i.a? W. 350 V. 50 Mﬁf 34 23 6 3 045 31/4 w- 350 V. 50 Mﬂ-
80 2 5 2 160 W. | 400V, 110 Ma. '
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