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• 

orty ears o 1oneers 

rans ormer anu acturing 

THE THORDARSON Electric Manufacturing Company built trans­
formers long before they were a pplied to radio transmission and 
reception. The early 11s park11 t ransmi tters depended upon THOR­
DARSON high voltage t ransformers to produce the roari ng, crackling 
discharge which characterized early radio transmi ssion. 

W ITH the development of vacuum tubes, THORDARSON devised 
audio coupl ing transformers. The early receiver manufacturers such 
as Kennedy, Zenith, Si lver-Marshal l ,  and others used THORDARSON 
Transformers in  their sets. 

THE first entirely A. C. operated receivers us i ng Type 1 12 tubes 
employed THORDARSON Transformers. 

W ITH the deve lopment of the heater type tubes THORDARSON 
made the power equipment, B elimi nator chokes, and audio trans­
formers. · 

TODAY THORDARSON Transformers and Chokes are found in the 
finest qual i ty radio receivers and in the best custom-bui lt publ ic ad­
dress systems. THORDARSON make al l 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 rat i ng, which has i nsured long, 
sati sfactory 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 laboratory. Satisfied customers are the proof of 
THORDARSON'S posi tion in the electrical industry. Ask any 11old 
timer" in radio what the most dependable make of transformer is and 
he wil l i nvariably reply-"THORDARSON." 
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C\RCU\T A 
R·IOO 

--- ----. '5 6 .,.. ... 

• 

u 10 
R·I01 

A good, straig ht, audio a mplifier ci rcuit. The center tap of the 
R-107 tra nsformer i s  ignored i n  this circuit. From 45 to 55 Db. 
gain  may be secure d  from this circuit with 3 to 4 watts power 
output. Fair quality. 

CIRCUIT C 

T-��91 _ _,_____ '1.5 T·S101 

-

Straight aud io into push-pul l. I mproved by use of 56 a n d  45 
tubes over o r ig ina l  2 7  a n d  7 IA tubes used in ea rly radio sets. 
Secu res 20 to 25 Db. ga in  with a bout 4 watts output. To ne 
qu ality e xce l lent. 

CIRCUIT E. 
'24·A�.-... -------�·4S �----� ,.... 

0 -

--

� 
0 
0 
0 
0 
0 
"' 
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« ----

4100.t\. 2S,OOO.fl. 0.1 ME 

4 
8dsic Loftin-White d irect coupled amplifier. Resista n ce values 
are rather critical an d are given to assist service men i n  m a lting 
repairs. About 45 Db. gain a n d  good q ua l ity poss ib le  up to 
3 watts. 

CIRCUIT G 
T· 54t>� '19 T·�1GO 

'30 .-----:. 
.----.;... ,,_ ;+-..... 

--- -

A battery operated Class B a mplifier wid ely u se d  in two-volt rura l 
sets. Wil l  de liver 2 watts with heavy d u ty B b atte ries a s  power 
supply. About 40 Db. gain with good qu al ity on full vol u m e. 
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... ::> 0.. 
z -

CIRCUIT 8 

---

Voltage a mpl ifier, primar i ly for condenser mi crophon e  or one of 
the newer crysta l, ribbon, o r  dynamic mi crophones preceding a 
power ampl ifier. Bri n g s  signa l  level up a bout 2 5  to 28 Db. Good 
quality. 

CIRCUIT D 
'45 

...----1,--. - -

T·51�<>. 

'-'lf----1- ----
'56 '45 

---

1·5744 
5 
0.. 
... 
::> ...__o 

Double push-pull, a circuit with amaiing  handling capacity an d 
freedom from distortion. Probably the best low power circuit in  
use. About 25 Db. g a in with 4 to 5 watts power output. 

CIRCUIT F 145 
.l .1 �-------

-

........,:t---t- - -·-

'45 

-
Tone compensat ing circuit. Diffe rent  va lues of coupl ing con· 
dense rs change frequ ency re sponse. Primarily for u se where bass 
notes must be overe mphasized to compe n sate for a small  speaker  
baffie .  About 25 Db. gain. 

'4� .---...-

------ ----
-

CIRCUIT H 
•«. .------>+- -... -... 

T-'0116 ---· 

l--_,_-'+:.:.:::: 

1·�152. 
t­:> 0. 
...... :::> 0 

Good d e sign  in Class B util iiing the du al  grid 46 t ubes, first a s  
a triode-driver a n d  in  push-push a s  a power output. Will d e liver 
20 watts if suppl ied from a good power pack. Only a bout 22 Db. 

• g a in. 

-····· -··-···------------------------------------------------------------··--·-------------·· - ............................... .,,,,,,,, ............................... . 
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uctance cienti ic n 
• 

easur1ng 
The actual  i n d uct a nce of iron co re d 
fi lter chokes is l a rgely d epend e nt u pon 
the working condit ions un der which a 
choke is used. It  is well known that 
the a m ou nt of d i rect curre nt passed 
through the cho ke affects its induct-
a n ce, b u t  it is not widely known that 
the applie d A. C. volt age also affects 
the actual  i n ducta nee. 

The copper res ista n ce of a cho ke is 
usua l ly  smal l  compa red w ith its i nd uc­
tive re actance,  a n d  i n  m a ny m e asure­
ments  it is neglect e d .  Ho wever, the 
core losses a re usu a l ly la rge enou g h  to 
show a m a r ked d ifference betwee n t he 
a ppa rent i n d u ctance a n d  the a ctua l in ·  
d u ctance. The core losses co ns ist of 
ed dy cu rrents circu lating within the 
molecules  of the iron a nd around t he 
paths set u p  by the m a g netic lines of 
force. The hysteresis losses are due 
to the te n d e n cy of  iron, when m a g ­
netized,  to hol d  its m a g n et ic pol arity 
and he nce relu ctantly reverse its polar­
ity a s  the cu rrent reverses its phase.  
I n  well-desig n ed cho kes, la minate d iron 
reduces the e d d y  curre nts,  a n d  speci al 
a l loys of iron, having the le ast reluc­
tan ce m a g netical ly, reduce the h yste re­
sis losses,  hence, the d iffere nce in 
cost between a n  e ffi cient, we l l-de sig n ed 
choke and an ind iffere ntly desig n ed 
choke. The difference ca n be detected 
by measure m e nt a n d by the hum level 
when used in  the fi lter circuit of a n  
amplifi er's power supply. 
The TH ORDA'RSON Labora tory em­
ploys a n  inte re sting a n d  accurate in d u c­
ta n ce measuring ci rcuit. 
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cored ind ucta nces und er condit i ons 
equivalent to normal working condi ­
t ions. 
Two id entical chokes are measured at 
o nce, H e a vy storag e  batte r ies  are 
used to  provi de any voltag e  betwe e n  
2 a n d  200 for the equ iva l ent of the 
steady D. C. flowing through the cho ke. 
The resistance R is a no n-ind uctive 
precision resista nee box. A wel l  regu· 
late d alternl!tor supplies the A. C. com­
ponent thro ugh a 10 Mfd. paper 
d ie lectric co nde nser with less tha n V4 of 
I °/0 power factor. T he measu reme nts 
a re m a d e  with a vacu um tube volt­
meter. Of course, the frequency sup· 
pl ied  by the alternator is equiva lent to 
the ripple frequ e n cy of a fu l l  wl!ve 
rectifier, or 120 cycles  for the avera g e  
choke u sed o n  a 60 cycle powe r supply. 
The V-T voltmeter is ca librated in 
R. M. S. va l ues. 
The s imple method ·of ca lculation is 
with a vector d illgram where in  a dis­
ta nce of 1/4 in ch equals  one volt. 
With a compass the lengths equivalent 
to the three voltag es, E1, Ez, Ei, are 
plotted in the form il lustrl!te d.  The 
a cute a ngl e formed by E1 a n d  an ex­
tension of E1 is meas ure d with a pro­
t ractor a n d  recorded in d egrees. From 
the tables of "sine s" in a t rigonometry, 
the sine of the acute ang le  is deter­
mine d.  The formula for actual induc­
tance is:  

R (in ohms) E1 . 
, ___ $1n(" 0 

n f E2 

The diagram illustrates the method em- E 2 
ployed in  the measure m e nt of i ron '"'---------=:..::=------t�l-------1--

where f is the freque ncy of the alter· 
nator a n d  R is the res i stance of the 
sta n d ard. 

The Wheatstone Bridge 
The method of ind u cta nce measurement given a b ove is 
m u ch too slow for prod uction testi n g .  I t  i s  employed as a 
laboratory method of esta blishing  a standard.  After the 
actual in duct a nce of a choke is determined, it is su bsti­
tuted a s  the known value K, in a Wheatstone Bri d g e .  
The reafter production cho kes are m atched t o  the sta nd­
ard of the s a m e  type o n  the bridge.  Repeat e d  tests h a ve 
ind icated that th is is the most a ccurate method of ra pi d ly 
te �ti ng a l a rge num ber of inductances of the same type. 
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It is possible to m a ke compl!rative measu rements of 
chokes of u nk nown or questionable i n ductance rating with 
the a id of the Wheatstone Bridg e  d escribed on Page 18 
a s  a Co ndenser a n d  Capa city Le akage Tester; however, 
the results will not be equival ent to the a ccurate method 
of test u n d er load outlined a bove.  The d ifference in 
a i r-ga ps of d ifferent cho kes makes their perform a nce u nd er 
loa d  quite d iffere nt from their no-load characteristic. 
All THOR DARS ON inducta nces are me l!sured u n der 
actual  working con dition s. 
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etermination o rans ormer atios 
Voice Coil Impedance 

An empirical formula has been evolved which simplifies 
the calculation of voice coil impedance. I t  is 1.5 t imes 
the D. C. res istance of the co i l and h um bucking wind-

For every combination of power tube and speaker there 
i s  a rati o  of winding which will transfer the output of the 
tube to the speaker with the g reatest poss ible  efficiency. 
While this ratio is not extremely critical, a transformer 
should be used which has a ratio of wi ndings reasonably 
close to the theoretically perfect ratio. For al l  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. 

• 1ng. 
To measure the  D .  C. resi stance of a voi ce coil ,  it must 
be disconnected from its transformer. Connect a 41/2 
volt C battery in series with a I 000 or 2000 ohm rheo­
stat and an 0-15 mil l i ammeter. One s ide of the mil l iam­
meter and one end of the battery connect to the vo ice 
co i l . With an 0-5 or 0-10 I 000 ohm per volt voltmeter, 
read the vol tage across the voice coil when the rheostat 
has been adjusted to pass I 00 mill iamperes through the 
voice coil. If the volta ge is 1.2 with I 00 mi ls., the re­
s i stance from ohms' law would be I 0 times the voltage 
reading. If the readi ng is 0.5 volts, the resi stance is 
5 ohms. 

In the table below, the intersection of a vertical voice 
coil impedance value witli a horizontcil output 
load impedance value g ives the ideal value or ratio 
of transformer for ceupli ng the tube and voice coil. If 
tubes are used in paral lel, divide the load for stated 
power output by the number of tubes i n  parallel. If 
tubes are used in push-pu l l ,  use twice the value of load 
for stated power output of a si ngle tube or the manu­
facturer's recommended load. 

Chart for Matching Speaker Voice Coils to Standard Power Tubes 

figures in Squares Correct Transformer Ratio 

Load for 
VOICE COIL IMPEDANCE IN OHMS 

Stated Power { 1.5 x D. C. Resistance) 
Output in --·--···· .. -··---------·--·-------------··----·�·----·-·--·---·--

===O=h =m =s ==1- __ 1 _,_ 2 3 J 4 5 6 7 - �--- 9 L I o_ 12 J __ �� 16 18 20 
9.7 9. I 8.6 

� 

1 , so·o 
... .... ___ 39- ==

2
=
8

=1==
23·-·�=- .. =j ... 9=· = .. 01=10==1= 16==1= 14= .=5::::=1=3 .=6=1=,= 2=.9 =--:: =1=2=.2=1===, 1=. 1 J 1 o.3 ----- 1 -----J---J-.. .. ......... _ __, ___ 1 --- 1 -- 1--1-----

,.,_ 

.. ,,_,t-----_ -+-- --- -j---
2,000 I 45 32 26 22.3 20 18.2 16.9 15.8 14.9 14.1 12.8 12 
------ 1,---1----- ___, ,,_._,�-----i---i-------,..._.__.- -- -1 --· 1--_,_-------J --- -1---1------1---- 1�-�•n-� 

I 1.2 I 0.5 I 0 
I 3,000 1 11 55 39 32 27 24.5 22.3 20.7 19.3 18.2 17.3 15.8 14.6 

------ 11---1---�f---.... .... 
, _

_

_ -----·· --- 1 --- 1--- 1 .. -·
··-·-l---l----\-------l---1----·--1------ ____ , , , , __ 

13.6 12.8 12.2 
4,000 I 64 45 37 32 28.2 25.8 23.9 22.3 21.1 20 18.2 16.9 15.8' 14.8 14.1 

--5-.0 -00-- · j,--1-1 -i- -5 -o -t--- 4- 1-----135,_1_32--·- 29 :s -26,_.1 __ 1_2_ 5-l--2-3�s-+----22-.3-,_io-. 3-1---18-.8-1-- 11-.6----l--16-.- 6-1--15-.8-
-

- -..................... .,,,_ 

6,000 
, 1---

·
-

·
--·

·
-- �---· 

'----· 1--- 1----- 11--- 1--- 1----

·

-- ---1---. . ·1---i------ ·-t
--

•l
----

---
·

- l-- -
i 78 55 45 39 35 32 29. I 27.3 25.8 24.5 22.3 20.6 19.3 18.2 17.3 

-�--�- ""'''·-···--·--·�1 ]�,=·"��·�I--,._ ·.--..·---1r-------t----1---:r---------!---1----;--··-+----- l-----l---'-+-----l---�""-
7,000 il 84 59 48 42 38 34 32 29.3 28 26.4 24.1 22.3 20.9 19.7 18.7 

---------- 11--- 1----1 -- -- -------1---- 1----1---l----I----+ ---1---- -·-'-- '°"""-�""'�----- 1 ��
··
-

·
�
·-� 11 � -·- ��---- � ���..... ... �....... . � 

11 
ii 90 b4 52 45 40 37 34 32 29.5 28.2 25.8 23.9 22.3 21 d 8,000 20 

------- 11--- 1----1-----·--->--- .. -· ·---

li 95 67 55 47 43 3'9 36 34 32 
. __ ,,_ .. _+------· .� .. ---j------·-t--------+-------1--

9,000 29.5 27.3 25.3 23.7 22.3 21.2 
�: 

-- ----- il ·M---l··-

li 100 71 58 50 45 41 38 35 33 32 29 27 25 23.5 22.3 
�--i--------1�--f--------t------t---""'--1-------

I 0,000 
<' 

·i'---- i---------- 1-----1-----!----1---1--- r----1 --- .. --------1 ---·� .. 
--. -- .

. 

_ ---1-'-·--.. 

-­<' 
<' 

12,000 11 110 78 63 55 49 45 42 39 37 35 32 29 27.5 25.8 24.5 
------ � _ _. ....._ __ iJ .. --� �

·
�............_..· 1--�--� ��

··
�
·"

- 1--1 
" <--:1-----+-- f---1----- -->----t-----·�

�

� 1 -� 
i : :: 118 84 68 59 52 48 45 42 39 38 Ii 

14,000 34 32 29.5 27.3 26.4 
M-�

··
�
·

�
·
���- -

16,000 
11----- .. ------- ---

>-----·-
... - -"·-·--l--- 1-----1---.. --i---1-- -1�·-l-------t-----!------

11 127 89 73 64 57 51 48 45 42 40 36.5 34 32 28.5 
I ! ���·"___ --1------i---�---1---

18.000 rl 134 95 78 67 60 55 51 47 45 42.5 39 36 34 
30 
32 

----- 1r----i------·-+-----l---1--·-·-·1-------
30 
32 

------ 11 1:--- 1---- 1---1--- 1---1·,-� 1 I 20,000 I 141 I 00 82 71 b4 58 54 
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ransm1ss1on 
• 

1ne 
Determine the impedance of each speaker voice coi l by 
multi plying its D. C. resistance by 1.5. 
Determine the number of speakers to be attached to 
the l i ne. 
Determine the des i red d istr ibution of volume. 
For uniform distr ibution of volume, select the  transformer 
ratio for each speaker from the chart. Thus for th ree 
speakers, each with d ifferent voice coi l  impedances, 
select the transformer ratios under each voice coil 

impedance i n  the . l ine designated for three speaker 
outlets. 
For half volume on two dupl icate speakers and ful l  vol· 
ume on one speaker of the same or different impedance: 
In the l i ne for two speaker outlets, select a transformer to 
match the s ingle 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 
paral lel. 

Chart for Matching Speaker Voice Coils to Standard Transmission Lines 
--·--

-- Assuming a 500-0hm Line Circuit, Figures in Squares Correct Transformer Ratio 
Total 

Number : Voice Coi l  Impedance i n  Ohms ( 1.5 x D. C. Resistance) 
7 14 16 -�a 1 20 

9 8 6 
� · -��� � 

6 5 5 
2 --1! 33 22 18 i-1-6 14 13 12 11 11 10 9_, __ 8_,_,,_S 7 7 ---· 3 1r-39 · 

- 21 22 1 ,-9--'-11--·-1-6-�--r4------1--- 1 4-1--,- 3-l--f ·-2 -i---1 ,-1---ro---l--10-1--9-�--9 · -

=��-· _4 _]!�5 -�3 3 --�� __ l, __ 2-Z_--
·
�_:-._-:-.�--=--�.��·.-_-_ l-=8-=:==1 7==�:==16==:==1=5=_11_-_"14-... :_,��-1-3�� ���13·---+-l -I ____,_,_I -I -:I--1-0 -� 

____ s_i]__�o _1_36_1�-�---.___2_5_ �22_, __ 20 __ ,_1_9 _�--�� 11 16 � __ 
1_5_,..._1 J.......____,._1_3 _.r=.�2_1 __ 

11 __ _ 

6 i 55 39 3 3 28 2 5 22 21 19 18 17 I I 6 15 14 I 13 12 

---1 -,,__[-5=9==:=.-4_2_· _:_--_34==· 1[- -3.o-.--=.� 2
·
1 _,_24_1--2._2 _,_2 _1 _, __ 

2_0 
_1_._1 _9 ___,1 __ 

1._ 1_i-_16_1 __ 

15_;--I _14_1:=13_�= 
s 1 1 64 45 31 1 3 3 29 26 24 22 21 20 1 a 11 16 1 s 14 -----1!>------!---- i·---::--- :--::--:---l---1---1·-·-·--1----1----_, ____ +-- --l----f- � ... -l-----J---9 1!67 48 39 34 30 28 26 24 22 21 19 18 17 16 15 , , 

--, o-----'il>---7- 1 _ ,_ 50 I 41 36 .,-3-3-129.._:-2 7�-i---2-5- 1-r- 2 4--I· _2_ 2 ____, __ 2_ 0_,__ 19-f-, 8-l-1-7 -l--,-6 -==--==-=··===- ........ 

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

' , ..._ � 

Desired va lue  of line impedance 
(Figures in squares "--

-= correct transformer ratio} 
750 1,000 

8 

Method of Individual Speaker Volume Control 
on a Transmission Line 

An ind ividual T pad ,  capable of d issi pating the same audio power 
as the $peake r  is expected to handle, shou ld  be connected between 
the transm ission l ine and the individual  speaker's tra nsformers. The 
following table g ives t he size T pad for each spe aker on the 
various tra nsmi ssion  l ines. 

Total ii Desired value  of line im pedance 
Number lj {Figure s in squares = constant resistance of T 
of Spkr. : t-1 ________ p_a_d in oh ms} 
Outlets :; - ..... I_ .... 

I I 
125 

� T� 

125 
250 500 750 F=-1

1:�6°0---�=-

.. ··- -
250 500 750 -- -

2 , I 250 
' ' - . : � � 

3 ; : ' I 375 -
! i 4 500 

_._ ... _,_j ·-� .. �� 5 i 625 ' 
: , �� .... ii --

6 750 �i ,.,.,,,.,..,........,......! �·�� 
7 875 
--- ,1 --·-s 

_ II 1,000 
9 !� I , 12 5 !h-· - "' 
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Handy Probing Light 
A piece of fibe r tu bin g 5 or 6 inches long a n d  V2 inch i n  dia·  
meter, a radio p i lot l ight socket, a m ultiple outlet p l u g, a nd at 
least 8 feet of l ight, flexible,  wire cord , wil l provid e a very handy 
pro bing lig ht. 
The source of power for the light  may be a sma ll  radio C battery 
or a dynamic speaker output tra nsformer mounted on a three-hole 
fixtu re-pl u g ,  a s  i llustrated. Th ese speaker output tra nsformers 
come in d iffere nt ratios, which ra n g e  between 60: I a nd 20: I, .Jf 
the primary i s  con nected to 120 volts A. C., the secondary voltage 
will be  betwee n  2 and 6 volts, 
s u ita ble for a standard radio 
pilot l ig ht. A bind ing  of 
leath er or tape with some bus- , . . . .  

bar  braces will h old t h e  trans-
? '· . 

·
. ; .; , . 

former on the fixture socket t o  !"';;;,;;" 
which the a pparatus u nder  test E 
may be connected. U se Tra ns - <\'\'.,. . ... . 

former T-3399. -·" ,, 

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

High Fidelity 
For Push -Pu l l  Output Sta g e :  Two 0.0000 1 Mfd . mica condensers, 
rated for at  least I 000 volts, are required. Connect these con· 
densers as in  circuit d iagram B. 
For S ing l e  Power Tube Sta ge:  Su bstitute a push-pull  output trans· 
former for the stra ight output transformer: connect o n e  0.00001 
Mfd. conde nser betwe en the grid of the  t u be to the terminals of 
the  output tra n sform er, which is not con n e cted t o  the plate of the 
tu be. Th e c enter ta p i s  connected to B p lus.  Connections a r e  
m a d e  a s  in c ircu it d ia gram A. 

DIAGRAMS 
O\AGRAM A .00001 

T-5146 

�----

c- ooOOi 

Neon Output Indicator 
A tra nsformer a nd N eon Y4 watt 110 volt lamp a re the  essentia l 
parts of a practical  output indicator for use while making tests 
with a service oscillator or aud io  oscillator. The use of a poten­
tiometer perm its the operator t o  a d ju st the output until the  bu l b  
wi ll only flash when the output voltage is at its peak va lue.  The 
th eory of o peratio n  is that the  tra nsform er steps  the  potenti a l  
across the s peaker voice coil windings u p  to a v<!llue sufficient to 
flash the Neon bulb.  The flexi ble wires on T-3399 go to the poten­
tiom eter. 

Complete Parts List 

I T-3399 Thordarson Transform e r  
I 279 E lectrad Pote ntiometer 
I GE lj4 Watt Ne on Glow Lamp, 110 Volt 
I Porcelain Candela bra Socket 
24 In ch Test Leads,  H ook-u p Wire, etc. 
I M etal or Wood Case 

TOIJOtC.E COIL OF SET 
BEING ALIGtJEO 

ELECTR�D � 219 POTENTIOMETER 
?5,000A 
�WATT tlOVO�T 

NEON l.AMP 
T-3399 

R. M. A. Color Code 

For Fixed Condensers, Unit, Micro�Microfarads For Resistors, Unit, Ohms 
------

Body ... Color 
.....,-,. • .,.... , ..... " �"" � h •••• ---First Dot Second Dot l Third Dot End Color I Dot Color 

OT••�=· --- -�T ™- ........................... --.- ' 
Black 0 Bl ack 0 Black 0 Black 0 
Brown I Brown I Brown 0 Brown I Brown I Brown 0 
Red 2 Red 2 Red 00 Red 2 Red 2 Red 00 
Oran g e  3 Ora nge  3 Ora n g e  000 Ora nge 3 Ora nge 3 Ora n g e  000 
Yellow 4 Yellow 4 Ye llow 0000 Yellow 4 Yellow 4 Yel low 0000 
Green 5 Gre e n  5 Green 00000 Gree n  5 Green 5 Green 00000 
Blue 6 Blue b Bl ue 000000 Blu e  b Blue 6 Blue 000000 
Purple 7 Purple 7 I Purple 0000000 Purple 7 Pu rple 7 Pu rple 0000000 
Gray 8 Gray 8 I Gray 00000000 Gray 8 Gray 8 Gray 00000000 
White 9 White 9 , White 000000000 Wh ite 9 White 9 Wh ite 000000000 

--·-h· ··--- .h ••••••• ��-·- ""'·'-- ·�--.. ��·-·--�-�·-
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ow to 

>> 

easure 
• 

>> 1 n  
The human ear  is less sensitive to a cha ng e  in  volume of sound 
as the  inte nsity of the  sound increases. Thus a thunderclap m i g ht 
represe nt severa l mi l lion times the a udio power of a watch ticki n g, 
yet our ears can sta nd the tremendous vo lume of thunder  and at 
the sa m e  time detect a watch ticking.  Scientists have discovered 
that the ea r's response to c h a n g es in  sound intensity follows 
mathemati cal ru les. 
Re lative a u dio powers may be expressed as power ratios. For 
insta nce, if  the output powe r of an  a m p lifi e r is  10 watts and the  
in put power is I watt, we have inc reased the  power leve l of  the  
si gnal  through the  amp lifier 10 tim es. The  output power divided 
by the  in put power g ives the ratio of si gna l  increase. 
But our ears do not respond according  to power ratios. So we 
have to cha nge th ese ratios to sound units or decibels. Don't b e  
frig htened b y  this term decibe l-it is n o  more difficult t o  h andle 
than ohms, watts, or any of the other term s  you use every day 
in ra dio service.  An easy method of th inking in decibels is 
expressed thus: I n  terms of power g a in in  a n  a m p lifier-

ow er 

mp i ication u 
• 

10 
A power ratio of I is a 0 decibel gain  
A power ratio of 10 is a 10 deci bel ga in  
A powe r ratio of I 00 i s  a 20 decibe l gain 
A power rat io  of 1,000 is a 30 decibel  gain 
A power ratio of I 0,000 is a 40 decibel gain 
A power ratio of 100,000 is a 50 decibel  gain 
A power ratio of 1,000,000 is a 60 decibel  gain  
A power ratio of I 0,000,000 is a 70 decibel gain  
Studyin g  this series of relations,  you can quickly see that the 
number of times I 0 would have to be mu lti plied by itself equals 
the significant fig ure of the  decibel gain.  But each decibel gain 
fig ure is 10 time s  the sig nificant figure. Therefore, a ny gain ra�io 
eve n  thou g h  it is  a bil l ion, which is  I 0 multiplied by itself 9 times, 
n eeds only to  have the 9 m ulti plied by 10 to secure the decibel 
gain  which i n  this case would be 90. Those who prefer the  log·  
arithmic method of cal culating decibels use the formula: 

Power output 
Db.= IO Log 10 

Power input 

Relation of Mu and Actua l  Voltage Gain - to Decibels 
The static va lue  of M u  is  g ive n  i n  a l l  sta ndard tube character­
istic charts. The actua l  volta g e  g a i n  of a tube in  a n  audio a m pl i· 
fier is less than the  theoretica l M u  beca use part of the g a i n  is 
a lways lost across the plate load resista nce. In the Cunning ham­
Ra diotron M a nual, Series RC-12 , a formula ap pears o n  page 10 
by which  the actual volta g e  ga in  of a tu be may be ca lcul ated. 
This is: 

M u  x Plate Loa d  
Actual voltage ampl ification e quals 

Plate loa d  + Plate Resistance 
The table following g ives the  theoretical  gain in D b. for several 
va lues of Mu a nd a lso the Db. gain  for actual  volta g e  am pJifica­
tion as derived from the a bove form ula.  Th us for a tube with an 

actual volta g e  a m plification which is less tha n  the rated M u, tht 
column h ea de d  Audio Decibel Gai n  may b e  used. -

Volta ge Equivalent Audio Voltage Equivalent Audio 
Gain or Decibel Decibel Gain or Decibel Decibel 

Mu Gain Gain Mu Gain Ga in 

I 0 0 l 12.5 2 1.9 15.9 
2 6 5 ' 15 23.5 17.5 ; ' 
3 9.4 

' 

20 26 20 8 ' ' ' 
4 12 10 25 28 2 1 .9 
5 I 14 I I .5 100 40 33.9 
6 15.6 1 2 .5 2 00  46 35 
7 16.9 13.5 500 54 3 7.5 
8 18. 1  14 1000 60 40 
9 1 9  14.4 1500 63.5 42 

10 ! 20 14.8 

If the serviceman wi l l  think in terms of Db. rather than in M u  or 
volta g e  gain ,  he will find that it is  much easier to make calcula­
tions. The overall D b. ga in  of lln am plifier is  the sum of the Db. 

I I 

gain  fi g u res for each tube. Any coupling device betwee n tubes 
merely tra nsfers but does not increl!se power, hence there is no 
Db. gain except that secured by the  tu bes. If you a re in favor 
of doing your own math ematics, fig ure the actual volta g e  a m pli· 
fication of each tube, find the logarithm of that fig ure in  a log 
ta ble h avi ng  a base of  10, a n d  multiply the logarithm by 20 to 
o btai n the exact D b. ga in. 

A practica l method of using this information may be a p plied to 
an  amp lifier. You may wish to know the probable  am pl ification in 
Db. of a n  amplifier. S u ppose this a mplifier h a d  a 57 tu be working 
into a 56 through  a resista nce coupl ing ,  and that tube coupled 
throug h  a I to 2 ratio transform er to a 2A5. Th en with the tube 
chart o n  pages 22 a nd 23, which g ives the  Db. g a in of each type 
of tube i n  a n  a u dio ampl ifier, add the  Db. g a i n  of a 57 to a 
56 to a 2 A5, thus 42 -!- 1 6  + 35, or 93 D b. Of cou rse, if the 
am plifier works some of its tu bes a t  a lower gain l evel by reducing 
the volta g e  or using  low plate resista nce for the sake of sta bility 
o r  hum elimination ,  a n d  consequ e ntly does not carry a Db. rating  
as h igh  as fig ures i n dicate might  b e  possible, that is  no  reflection 
upon  t h e  a m p lifier. In calculating the gain  of push-pul l  or para l ­
lel  tubes, assume the M u  of one of t h e  tubes a n d  from the a bove 
ch art or the tube chart, use the  audio decibel ga in fo r that va lue 
of M u. The mathem atical  analysis of  this appears ira the  formula 
for actu a l  volta g e  amp lification-with paral lel  tubes,  the net plate 
resistance is one-half  that of a sing l e  tube,  but in good desi g n , the 
plate loa d  is made one-half a lso, hence the gain  remains the 
sam e  as for a sin g le tube. The same reasonin g h olds true for push· 
pull t u bes where the  plate to plate impeda nce is twice that of a 
sin g l e  tu be. ( See tu be ma nufacturers' recommendations for push· 
p u ll plate impeda nce,)  

�······-·---··-.... -------------------------------------------------------------------� ···········••h······· 
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emperature 1se o rans ormers 
DON'T BU R N  YOU R FI N-

Section Under Test 
-----��-�"·-·-·--"�"�------

N o  Load-Wat ts .. . . . ..... .. . . . .................... ___ 

j 

N o  Loa d-M .. A .. . � ..... .... ...... .... � ......... .......... ��···� ·· 

Full Load-Wat ts ........................... ···-····· . 

Full Load- M. A ...................................... . 
Pri. Volts ........... . . . . . . . . . ...... . . ........................ • 

Pri. H ea t  Rise: ........................................... . 
Sec. N o. I-Volts @ 2 a m ps •. . . . . . . . . . . . . . . . . 

Sec. No. I-Heat Rise .. ...... ................. . 

Sec. N o. 2-Volts @ 5 amps .................. . 

Sec. N o. 2-Heat Rise . . . . .. . .......... .. . . ..... _ � 
Sec. N o. 3-D. C.  Volts @ .040 a m ps •. • 

Sec. No. 3-Heat  Rise . . . . . . ..................... · 

Core Tem p. Rise ........ .............................. . 

Core Section-Sq. I n  .............................. . 

T-50�_.J Brand B 1_B_ra _n�-� 
3.2 
1 00  

44 
400 
I 1 5  

27.7°C 
4.97 
36.5°C 
2.48 
26.7°C 
320 

26.3°C 
21°C 
1.17 

10 
390 
47.5 
500 
I 15 

71.8°C 
4.62 
70°C 
2.4 
79.5°C 
290 
67.2°C 
58°C 
.75 

5.75 
240 
43.5 
425 
I 1 5  

54.3°C 
4.62 
52.5°C 
2.35 
64°C 
298 
52.2°C 
45°C 
.87 

GERS! The m ost im portant 
fa ctor in radio power trans­
former des ign  is the all owable 
tem pe rature rise under rated 
load. A transform er  will serve 
its pur pose for many ye a rs if 
it is not subje c ted to excessive 
heat. The h e at generated in a 
transform er is due  t o  two 
causes: the  copper loss is the 
power which  is d i ssipated by 
the re sista nee of the wire to 
the electrical  current;  t h e  iron 
loss is due to eddy currents 
and hysteresis c haracteristics of 
the core material. In ideal  

I ---------··· .. - ·-------'-----'-----------'---� 

Sensitive thermo coup les a re 
used to measure core t e m p era­
ture a n d  a ccurate thermome­
ters check room tem perature. 
After e ight  hours of full load 
ope rat ion,  the r esista nee of a ll 
windings is measured while  the 
transformer is still hot. Well. 
known formulas  give the in ­
crease in resistance of copper 
wire per degre e  centigra d e  in·  
crease of tem peratu re. H e nce,  
the actual temperature within 
the transformer of e a ch wind· 
ing can be a ccurately d eter­
m ined.  Engineer ing d es ign  a n d  
underwriters' requi re m e nts limit 

design,  the  no-load w a tt loss due t o  e ach of thes e  factors is a b ou t  
equal.  U nder load, transformers pass m uch more current tha n 
under  n o  loa d .  Consequently, m ore power is  consumed by the 
resistance of the c opper a nd th e reluct ance of the core material 
to the m a gn etic flux. 

THO R DARSON'S method of measurin g temperature rise of tra ns­
form ers may b e  of interest to radio servicem e n. The re sista nce of 
a l l  windings is first measured very a ccurately with a precision 
Wheatstone Bridge.  The transformer is  t h e n  placed upon  the 
heat  test bench a n d  o perated under  conditions similar t o  those 
which a re a pplied in a radio power circuit. R esistors duplicate 
the effect of full load operation, A synchron ized a lternator is used 
to s u p p ly the power at a ny freque n cy de sire d.  

the temper ature rise of a t ransformer to 40°C. As room t e mpera­
ture is usually in the vicin ity of 25°C, this  m e a ns that a tra ns­
former should n ot exceed a n  a ctual  temp erature of 65°C. (35°C. 
be low the  boili n g  point of water.) This t e mperature  wi l l  not cause 
a se nsation  of burning when a human h a n d  is placed u pon t h e  
core o f  the  tra nsformer. In g ood tra nsformer des ign ,  t h e  tem­
perature of al l  the windings shoul d be a pproximately equal. 
H owever, due  to con d u ction of h e at by the core a nd ra d iation 
of heat in the air-du e  to the large exposed surface of t h e  tra ns­
former-the middle  windings a re sometimes a few d egrees warmer 
than the  other sections o f  the transformer. 
T h e  h ea t  rise measure m e nts of the T H ORDARSON T-5002 Trans· 
former a n d  two competitive tra nsformers of equivale nt rating are 
give n in the  accom panyin g chart. This  data tel ls  its own story. 
When you use a TH ORDARSON-built tra nsformer, you h ave t h e  
finest engineering  in the world back  of its design. 

Relation of Trans former Core Size to V .A. (Watts) Capacity 
To Determine Watt Capacity of a Radio Power Transformer 

The iron content of a well-desig ned radio power transformer has  
a d irect relation t o  the power h a n dling capa city o f  t h e  transformer. 
M a ny other factors affect the relationship betwe e n  i ron a n d  power 
ha ndling c apacity, such a s  air-ga ps in t h e  core assembly, whic h  
lower t h e  rating;  allowa b l e  temperature rise, which should n ever 
e xceed 40°C.: d e sign of the transformer which should reduce h ea t­
ing from e ddy currents to a mini mum; a nd the qua lity of iron 

on each  wind ing;  usual ly t h e  space is inadequate without materially 
re ducing the size of wire which res ults in excessive heating.  
Th e Wasteless Shel l  Type Trailsformer is the type in which the 
core is stamped out like a letter E and the open side of th e core 
is completely filled by lamina ted stampi ngs. Some transformers 
are  asse m bled from two letter E sta mpings interleaving in such a 
m anner  that only h alf  the core a rea is effective i n  t h e  re turn 
mag netic path. Deduct o ne-third from the measured core area of 

which should be expressly for t rans­
formers a n d  offer the least p ossible 
heating from hysteresis losses. Taking  
all these factors into considera­
tion, the TH ORDARSON La boratory 
has compiled a chart, graphica lly 
i llustrating the  relation between trans­
former core area and the  secondary 
A. C. volt-am pere rating. As the 
power loa d  of a radio set i s  not pure 
re sis ta nee, volt-amperes are a pproxi ­
matcly equal to 80/'0 of the primary 
watts. In transformer d esig n it is pos· 
sible to com pe nsate for smal l  core sec­
tion by in creas ing the nu mber of turns 
-

<( -7-· H .. !- t .. _.. � . . . · �--�., +· · , ... .. . . . � . + :m·1"� · �:±: r ·• "P' . . ·•· � :r. H ,, t:tt ' · . i. . • , . 
0 ·-+-I< ... .1.. ..... J .... 
v 0 50 100 150 200 Z�G 

\/OlT• AMPERES liO C.P.&. 

12 

�00 

such a tra nsformer t o  determ ine its power 
han dling  capacity from this  cha rt. In t h e  
Wasteless Type La mination the  cross 
sec tion of the center bar of the E would 
be h a rd to me asure,  but it is equal  to the 
sum of the cross sections of the top and 
bottom le g of the E. Assume a tra ns· 
former with a I Y4" core width a n d  the 
top a n d  bottom leg e ach Y2" high.  
Y2"xl Y4" plus Y2"xl Y4" equals 1.55 
square inches.  Locate 1.55 on the  core 
a re a  side of the  chart. It intersects the  
curve at 70 V.A. This is a pproximately 80�0 
of the total power consumption in  watts. 

.. , 
>------�""""·
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--

------------------------------------------------

-.... ,.. -



SERVICEMEN'S GUIDE 

un amenta ow er upp y ircuits 
C I R C U I T  A 

8H 

2.._ 

Fila me ntl ess gase ous tube rectifier-the first in al l-electric sets. 
The 0. 1 Mfd. buffer cond ensers a n d  the first 2 Mfd. condenser 
must be rated for 600 volts or else······· .... 

T- �32 1 
CIRCUIT C !t- D  

T� 3'!'Z 7 T- 3�Z7 

I 2. 2. 

High v olta ge  power s u pply. One tube is  sometimes omitted in 
half-wave systems, n ecessitating d ou ble the  fi lter ca pacity for 
hum elim ination. 

CIRCUIT F 

8 

FIELD CO I L  

Typical midget  set power supply system where low-freque ncy 
re sponse of set is not sufficient to a m plify the 60 or 120 cycle 
hum usualty e ncountered. 

1 3  

T-4900 C IRC U I T  8 

T· $'1 5 1  

'80 
4 

Brute-force twin-choke system using the po pular 80 type tube. 
This is a rugged a nd d e p e n d a ble  type of 8 power su pply · with a 

very pure D. C. o utput. 

T- 5604 
,,,... ___ _ C I RCU I T  E 

4 8 

Popular modern circ uit u sing  a ny of the full-wave rectifiers. First 
choke is tuned to d ou ble the supply frequency. The spe aker fi eld 
s erves as the  seco nd choke. 

G 
Ol 1.sv. 

• 0 

CJRCU\T G 
T- 1100-e 

=::."::': Flf:LO COIL 

Circu it su ggerls m ethod of cha n gi ng C and D i nto a modern 
hook-up with a lower priced rectifier tµbe and a spea ker field 
supply. Very practical. 

�-.... -�,,,,,,,.._.._, ________________________________________________ __ ................ . 



TtlORPMlSON SERVICEMEN'S GUIDE 

Tuning Filter Chokes for 

Hum Suppression 

The i nductance of filter chokes varies 
with any change of d i rect current flow� 
ing through  the coil . This is because the 
presence of the di rect current magnetic­
ally saturates the iron core of the choke. 
THORDARSON Choke Coils have a 
small gap to rel ieve this condition of 
saturation. This broadens the saturati on  
curve to a ce rta in extent and permits 
tun ing of the choke to the 1 20 cycles 
necessary to relieve the most i ntense and 
annoying amount of hum encountered i n  
60 cycle rectified power fil ters. 
I n  the accompanying chart, the tun ing 
curves for popular THORDARSON 
Choke Coils permit the exper imenter or 
serviceman to select the right capacity 
to tune the choke to 1 20 cycles, wh ich 
is the ri pple frequency of a full-wave 
rectifier on a 60 cycle power supply. 
Determine with a good D. C. m i l l iam­
meter the amount of d i rect current flow­
ing through the choke with a receiver or  
ampl ifier adjusted for low volume. For 
currents between 50 and 175  mil l iam­
peres, select a point on the horizontal 
base l ine of the chart equal to the D. C. 
i n  mi l l iamperes. At the intersection of 
the vertical l i ne with the curve of a ny 
particular choke, trace over to the verti­
cal figures. This is the ca pacity i n  micro­
farads which should be connected across 
the choke. If a fixed condenser sl i gh tly 
below this value is bridged in  pa rallel 
with a va riable trimmer condenser, the 
adjustment may be made with a recti­
fier type meter i n  the amplifier's output 
to ind icate the least trace of hum. 
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This interesti ng circ uit is used to determine the resonant fre quency of  
c hokes in  the THO RDARSON Laboratory. I oe .  ...-----�I-+ 

rv A D. C. saturation current i s  passed throu g h  the choke under test. 
Two h igh  i nducta nce chokes are i n  series with the u n it under test. 120 
cycle A. C. is a pplied through a blocking condenser of 8 Mfd. { pa p er } ,  
and a precision variable decade con denser box is shunted across the 
c hoke. The c apacity at a ny given direct c urrent saturation which 
ca uses the lowest reading  o n  A. C. ammeter { I. A. C.} determines  
the point on the cu rve in the a b ove c h art. 
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ann 1ng a 
Your Market 

A pre l iminary survey of your market wi l l  do more to 
establish a rad io service busi ness on a firm foundation 
than  any amount of h it or miss advert is ing. Determine 
first your log ical trading area. 
Make a house-to-house ca nvass to learn how many radio 
sets a re in the community you expect to serve. You 
can anticipate a n  average of two calls per year on each 
receiver. As a l l  servicemen charge at least $ 1 .00 to 
$ 1 .50 per cal l ,  you should take i n  a mi nimum of $2.00 
for la bor for every radio set i n  your trad ing area with i n  a 
year. Thus, if there a re 1 ,000 rad io  sets within your 
trad ing a rea, you have a possible market for at least 
$2,000.00 worth of service per year. 

For Future Tube  Sales 

While making your survey, observe the types of tubes 
employed i n  the receivers in the homes you visit. I f  
you do not have an opportunity to look i n  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 compi le a l ist of 
the tubes your customers wi l l  l i kely requ i re for replace­
ment purposes i n  these sets. 
Tubes rarely g ive more than one year of sati sfactory 
service. Customers, however, retain tubes as long as 
three or four years. Hence, you can anticipate sel l i ng at 
least one-fourth of the total number of tubes your custo­
mers now h ave in service, per year. 
Note the condition of the aerial i nsta l lation on each set. 
New aerials a re profitable to instal l  and improve the 
rece ption of programs. 

The Ole/ ''Oil'' 

This pre l im inary ca l l presents an  excel lent opportunity to 
make friends with your prospective customers. Leave a 
card with your name and address to hel p 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 d irectory) thanking the party for the 
courtesy extended to you when you called. This leaves 
a good impress ion i n  the customer's m ind and enhances 
your opportunity of getting h i s  business. A number of 
servicemen have the i r  pictures printed on cards of this 
type. 

Publicity 

Get acqua inted with the ed itor of the newspaper which 
serves your communi ty. Supply h im  with a good photo­
graph  of yourself; tel l h im  you are starting in the radio 
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business. Most ed itors are very kind to prospective ad­
vertisers start ing i n  business, and you can most l i kely 
secure some free publ icity which wi l l assist you i n  getti ng 
started. As soon as your picture appears, go to the ad­
vertis i ng  manager of the paper and ask him to prepare 
an  advertisement for you ,  employing the same picture. 
Have the advertisi ng manager save the "mat" conta i n­
ing your picture and ad in case you wish to use it at 
some later time. After your ad appears, go to the 
editor aga in  and offer to supply h im with articles of 
i nterest to local rad io users. These you can write u p  at 
your leisure. 
For example, you can expl a i n  i n  one article why stations 
fade: in  another, the proper type of l ightning protection 
on an  aerial ; and in st i l l  another article, how to identify 
defective tubes or short circuits. 
One serviceman i n  an I nd iana 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 i n  the city as a result of this publicity. 
Always ask the newspaper to pri nt your name as the 
author of these a rticles, which you supply to them free. 
This wi l l  establish a reputat ion for you as a skilled techni­
cian whom the newspaper respects as a capable service­
man. 

Initial Investm ent 

I n  plann ing  a store or shop, the first and most important 
purchase is tools. You wi l l  not need many tools, but it 
will pay you to buy the best qual ity you can afford. The 
next most important equipment consists of meters, a 
tube tester, an  all-wave osci llator, and service manuals. 
If you are located on a street with any appreciable traf­
fic, endeavor to purchase a Neon s ign stating "Radio 
Repa ir" or "Radio Service" in bri l l iant red,  and let it run 
day and n ight. You wi l l  need a small stock of tubes, 
probably not over 50 or 75  of the types used by most of 
your prospective customers. I t  is not advisable to lay 
in  a large stock of parts u nt i l  you know the requirements 
of your trade. 

Success ? ? ?  

Your future success wi l l  depend largely u pon the q ual ity 
of the materia l  you sel l and  the satisfaction which re­
su lts from your workmanship. Always consider that the 
customer i s  right. regardless of how unreasonable h i s  de­
mands may be. You will often have to do a job over 
i n  order to please a customer, but you will find that 
honest effort wil l be rewarded by an ever i ncreasing and 
profitable busi ness. 

"""" """""•�----------------------------------------------------�-�····· ·  
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A systematic method for rad io  servicemen to follow in 
test ing a defective rece iver is to: 
1 -T urn on the set and observe if any pecul iar pink or 
purple haze gathers around the p lates of the rectifier 
tube. This is an  immed iate ind ication of power pack 
trouble, except i n  mercury vapor rectifiers. If the 
haze a ppears immed iately, turn off the set. 
2-lf there is apparent trouble i n  the power pack, mea­
sure the resi sta nee from the cathode or fi lament terminal 
of the rectif ier tube to the chassis. If the va lue of re­
s istance is less than 5,000 ohms, it is very probable that 
a condenser in the filter circuit is defective. If the re­
s istance is over 5,000 ohms, check the tube for a poss ib le 
defect first, then check the power  tra nsformer secondary. 
A s imple method of making this test is to measure the 
resistance from each plate term inal of the rectifier socket 
to the chassis. If these resista nces differ by more than 50 
ohms, it i s  a n  i nd ication of trouble with i n  the tra ns­
f ormer. 
If i n  the in it ial test the tubes d id  not l i ght at al l , the 
trouble probably l ies i n  the power switch or the primary 
of the tra nsfo rmer. { If there is a fuse i n  the circuit, test 
it!) 
3-To test the primary of the transformer, remove the 
A. C. p lug from its socket and measure the resistance 
from one term inal of the plug to the other with your 
ohmmeter. With the switch turned on, th is res ista nce 
should not be over 50 ohms and is usually i n  the nei gh­
borhood of 5 or 6 ohms. If you fa i l to get a circuit on 
this test and the switch is all r ight, it i s  p robable that 
the transformer p rimary is open-a trouble which usua lly 
necessi tates replaci ng the e ntire transformer. 
4 ..... on ra re occasions, a filter choke coil wi l l  deve lop a 
short to the chass is. A good method of test for this 
t rouble is to d isconnect the speaker field and measure 
the resista nce from the filament or cathode terminal of 
the rectifier to one of the plate term i nals. With the 
speaker field disconnected, th i s  test s hould i ndicate no 
circu it or a resistance of at least I megohm. 

5-lf the power supply circuit of the receiver is not at 
fault, the next test should be made at the speaker. A 
s l ight res idual hum of a dynamic speaker should vibrate 
the cone if the output t ransformer and speaker voice 
coil are perform ing properly. If this s l ight hum cannot 
be detected, test with a pa i r  of headphones across the 
primary of the output transformer. 
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An audio osci llator is the most satisfactory source of 
signal for a test of this nature. It may be connected to 
the g rid  of the tube preceding the power stage in the 
receiver. If no s i gnal is heard from the primary of the 
output tra nsformer, remove the power tube and test 
from the grid terminal of the power tube socket to the 
cathode termi nal or ground. If s ignals are not heard in 
th is test, the trouble is obviously between the poi nt of 
test and the audio osci l lator. This may be a defective 
audio transformer or a defective resistance coupler. 
One of the most d ifficult troubles in  this portion of the 
circuit exists when there is a s l ig ht leakage i n  the coup­
l i ng conde nser i n  a res i sta nce-coupled stage. There is 
one good method of test ing for this trouble, and that is 
to remove the origina l coupl ing condenser and substitute 
an  .0 I Mfd.  test condenser in  the c i rcuit. 
An older method of determin ing th i s  trouble i nvolves 
the older type service analys is i nstrument which meas­
ured the plate current of the power tube. Any leak­
age i n  the coupling condenser always causes an exces­
sive plate current i n  the power tube. 
b There are three general methods of tracing down 
trouble i n  the R.F. and l .F. portions of a rece iver. 
Roughly the methods are as follows : First, voltage 
analysis, which i ncludes measuri ng  the plate current and 
voltages on each term inal 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
i ngs are compared to the manufacturer's service data 
sheet, or i n  the case of a receiver without adequate 
service data , the judgment of the serviceman determ ines 
the approximate values which should ex ist in  each c i rcuit. 
The third method requ i res a modulated osci l lator and 
either headphones or a good rectifi er type output meter. 
This method fol l ows the same system outl ined for test ing 
the power and audio port ion of the receiver with the 
audio port ion of the modulated oscillator, and then con­
t inues through the R.F. and l .F. stages with the modu­
lated osci l lator producing the frequency sig nals for wh ich 
the set i s  designed. This latter method lends itself to 
a s imulta neous tube test made by substituting a new 
tube for each of the orig ina l tubes i n  the receive r. Any 
improvement will be detected by an increased reading 
on  the output meter whi le a constant signal i s  s uppl ied 
to the antenna and ground terminal of the receiver by 
the modulated oscillator. 

"'··--________________________________________________________ ...,._., .............. .,-•···· 
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Audio Frequency Oscil l ator 
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The Octone Generator 
Ei ght different audio frequenci es for rad io and amplifier 
test i ng !  Suitable for a l l  manner of bridge measurements 
at aud io levels ! 
The Octone Generator is a s implif ied audio oscil lator 
for home construction by rad io serv icemen, experi­
menters, and students. It employs one or two 22 1/2 volt 
No. 4 1 56 Burgess batteries. If a 56 type tube is used ,  
a T-506 1 THORDARSON Filament Li ght ing Transformer 
may be used, deriving its power from I I 0- 1 1 5  volt 50-60 
cyc le A. C. l i nes. A type 76 tube may be  operated 
from either a 6 volt storage battery or a 6 volt T-6 1 85 
transformer, with equal satisfact ion. 
Most of the parts will be found i n  the surplus equi pment 
of radio servicemen. Va lues are g iven on the d iagram. 
An i nteresting  use of the aud io oscillator is i n  test ing 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. 
system. By varyi ng  the tone of the Generator and ad­
justing the position of the speakers ,  feedback can be re­
duced to a min imum. A "Christmas tree" flasher but­
ton i n  the  primary circuit of the fi lament transformer 
wi l l  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 Pi lot 
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An excellent p i lot l ight for a soldering iron may be made 
by inserting  a small resi sta nce i n  series with the power 
supply l i ne to the soldering iron  outlet. Across this re­
s istance a sta ndard 21/2 volt pi lot l ight bulb may be 
connected to indicate when the soldering i ron is con­
nected. The size of the resista nce is determined by the 
power consumption of the solderi ng  iron. I n  the case 
of a 1 00 watt i ron ,  which draws approximately I ampere 
of current, a resistance of 21/2 ohms capable of pass ing 
I ampere wil l cause a voltage drop of approximately 
2Y2 volts. · 

A short section of wire from an  old radio  filament 
rheostat or from a n  old electric toaster wil l serve as a 
resistance. The wire may be wound on a str i p of bake­
l i te or on  a round pencil, from which it may be removed 
i n  the form of a spiral spri ng. 

. 

The drop i n  voltage  will not seriously cut the efficiency 
of the solderi ng  iro n  but does provid e  ample current for 
the pi lot l ight. The pilot will only l ight when the solder­
i ng  iron is drawing current through the circuit. (See 
d iagram.) By experimenting with various resistances, it 
is possible to make simple p i lot l ights for flatirons, 
toasters, percolators, and other household appl iances, 
which may otherwise be left connected for a long time. 

Polarity of Auto Batteries 
This handy chart of battery polarity i n  the leading 
makes of automobiles wil l  ind icate correct connections 
to make when test i ng auto-radios removed from cars. 
It i s  also helpful when preparing a new auto-rad io for 
i nstal lation. 

Positive Side Grounded 
to Chass is 

--MON��nn-- --��M�--

A uburn 
Austin 
Cadi l lac 
Chrysler 
Cord 
DeSoto 
Dodge 
Ford 
Fra n kl in  
Graham 
Hupmobi le  

LaSalle 
Ma rmon 
Nash 

( 980, 990 )  
Packard 
Peerless 
Pierce-Arrow 
Plymouth 
Rockne 
Stu d ebaker 

Negative Side 
Grounded 

-----�················���·-�-

Buick 
Chevrolet 
Cunningham 
De Vaux 
Duese n b erg 
Durant 
Essex 
H u d son 
Lincoln 

Nash 
{ 960, 970) 

Oldsmobi le 
Pontiac 
Reo 
Stutz 
Willys-Knight 
Willys-Overland 
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on enser apacity an ea age ester-
An economical  c apacity a n d  leakage  tester i s  the most logical  
service instru m e nt to construct. THO RDARSON e n g ineers have 
perfe cte d a d e sign which is s i m ple  a n d  economical to bu i ld  a n d  
which may be a ssembled from standard pa rts avai lable  from ra dio  
parts distri butors. 
Condensers ,  by their  very nature , a re the most vulnera ble parts 
in a radio rece iver. A method of testi ng th e two princi pal  factors 
which a ffect their  perfo rma 11tce is esse ntial in g ood radio service 
work. Conde nser testers have been offere d on the market in two 
styles: o n e  m easur ing the rea cta nce to a lternating current as an 
indication of c a pacity; a n d  the other measuri n g  the leakage ,  irre ­
spective of ca pacity a s  an  i ndication of merit. 
Both m ethods u s e d  to test condensers a re  i m portant-THO RDAR­
SON design combines  an efficient leakage tester with a brid ge 
method of ba la ncing the re actance of one condenser a gainst 
a nother for a com parative measure me nt. While the  accuracy of 
this test d e p e n d s  large ly upon the comparison sta ndard ,  the pos­
sibi l i ty of error in  se lecting a stand ard unit  of ca pa city is no 
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greater than t h e  error occasioned b y  a s l ight drift of volta ge or 

fre q uency while us ing a metered type capacity tester. The standard 
u nits of capacity should be c hecked a g a i nst two meter-type c apac­
ity testers. The lea ka g e  test further reduces possibility of error 
in capacity. 

The Whea tstone Bridg e  principle is em ploye d in the ca pa city 
m easuring portion of this tester. The calibrated potentiometer indi­
cates the ratio betwe e n  an u n known conde nser's capacity a nd th e 
capacity of the known sta nd ard bu ilt into the tester. The sca l e  
is ca l ibrated both i n  ratio a n d  in a ctua l un its of ca pacity i n  micro­
farads. The test volta g e  may be any p ower source of bO cycles 
or more a t  1 1 5 volts or less. Thus a n  a udio oscill ator may su p­
ply the test i n g  si gnal. H e a dphones are t h e  s implest and most sat­
isfactory means  of ide ntifying the pote ntiometer position which 
ca ncels al l  curre nt in  the phones. Th e N eon la mp in series  with 
a n y  direct c u rrent so urc e  over 90 volts tests l eakage.  I f  this 
potentia l  is secured from the srtt in which the con d e n ser  is used,  
the  test is act u a lly under  working con d itions! 
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Essential Parts List 
The transformer T-6 1 85, made by THORDARSON, is the 
heart of the tester. The THORDARSON Choke T- 1 892 
permits accurate capacity tests while the leakage test is 
on. Other importa nt parts are El ectrad No. 277, 4000 
ohm potentiometer, and the fol lowing Aerovox Con­
densers :  one 4 Mfd., 400 S ;  one I Mfd., 400 S ;  two 0.5 
Mfd., type 484; one 0.05 Mf d. type 484; one 0.005 
Mfd., type 484--·--all 400 volt rating. Six b i nding posts, 
two phone-tip-jacks, one 1 1/4" bar knob, one 2'/4"  bar 
knob, one si ngle pole s i ngle throw switch, one l/4 watt 
Neon bulb, one m iniature socket, one Yaxley No. 1 3 1  b 
selector switch . . . A SV2"  x 8V2"  panel on a metal or 
wood case 4V2 "  deep will adequately house the unit. 
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<< « OU an a e 
The a ctual assembly of the condenser tester prese nts no difficulties 
to a m a n  engaged in radio service work requiring ca pacity mea­
sure ments. Certa i n  features will  be pointed out which wil l  simplify 
calibration and  use of this instrume nt. 
When a ll conn ections have been made and the dia l  covered with 
a piece of celluloid, connect a pair of phones. Take two I 000· 
ohm resistors which test a like and connect o n e  to each pair of 
bind i n g  posts at the top of the scale. Adjust the smal l  knob 
to the ratio position. Turn the sh aft of the potentiometer with 
your fi n g ers until the l east possible sound is h eard i n  the ph ones, 
then a ttach the bar knob with the pointer i ndicating I o n  the out­
side sc&le. 
Remove the · resistors a nd test a paper condenser of 0.5 Mfd.  
rating,  which you are  quite certain is correctly marked.  If  this 
conden ser matches your interna l  sta ndard ,  the pointer should point 
at 0.5 Mfd.  on the middle scale,  when the least h u m  is heard i n  
the  p hones. 
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The condensers recommended for standards were purchased in a 

group of a ssorted conde nsers from a parts d istributor. They tested 
exact capa city. Ele ctrolytic condensers o bviously cannot be used 
a s  standards. 
Testing e lectrolytic cond ensers I The first test is for leakage.  Herc 
the polarity markings o n  the d iagram must be o bserved and fol­
lowed,  A !>ource of pola ri:r:ing volta g e  from the rectifier tube of 
the radio should be connected. Any D. C. pote ntia l  between 90 
volts a nd the maximum D. C. working volta ge of the condenser 
may be used. Upon completing the  ci rcuit, the Neon bulb will 
glow brightly. I f  the conde nse r under  test is good a nd has fow 
leakage,  the l ight in the bu lb  will become d im or die out. e ntircly 
in t e n  or fifteen seconds. Then the switch shunting the l ight may 
be closed and the cond enser measured .  for capacity. If the posi· 
tive lead is o pened , the cond e;iser may be tested in the set under 
its actual working voltage • 
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Scale Calibrated for Electrad No. 277 Potentiometer. 
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Chiseling 

Jack N evins made it a policy to q uote free estimates on  repair 
jobs to customers who h a d  at some previous time called him for 
service. When Dan H utch inson cal led h im to look over a n  Apex 
42 model Jack had serviced a year before, the trouble was qu ickly 
located a s  a burned-out fi lter condenser, the one microfarad unit 
following the speaker fie ld  circuit, and Jack observed that  the 
volume control, a 400-oh m potentiometer, had  several frayed turns 
of wire and  should be re placed. Figuring me ntally a one micro­
farad, 400-volt condenser at $ 1.00, a new volume control at 
$ 1.25, and $2.00 for la bor, Jack q u oted his client $4.25 for the 
complete job, g uarante eing that the set would work satisfactorily 
when  it was re paired. 
The customer replied that while h e  would rath er have Jack do the 
work, havi n g  rendered satisfactory service in the past, a noth er 
firm h a d  offered to repair the set for $2.00 and  Mr. Hutchinson 
sa id he could n't afford to pay Jack twice that much.  

Jack Nevins was q u ite certain he knew who q uoted the low price, 
having observed the card of a rival service concern in the set, 
and rather than let his com petitor get the job, he offered to meet 
his price. 
After getti n g  the set to the shop, Jack had his assistant call the 
other company, and outl in ing the trouble ,  ask for a n  esti mate. 
The reply was that the job would run betwee n $5.00 and $6.00. 
Th i s  l ed  Jack to think h is  customer h a d  tricked him in obta in ing 
the low price and d etermined t o  retaliate by insta l l ing  a conde nser 
rated at 1 50 volts and merely soldering the volume control instead 
of  re placing it. H e  then returned the set  a nd obtained h is  
$2.00 fe e.  
What was wro n g  a bout Jack Nevin 's  actions on th i s  service job 7 
In quoti ng  a price, whether giving a n  exact l ist of the parts you 
intend to use or me ntally determining that certa in  parts of a g iven 
qua lity will be used,  you are morally obl igated to supply that q ual­
ity. I f  the customer insists on a lower price that would m ake the 
job u n profita b le if you used the orig inal ly p lanned merchandise in  
making the repair, and you decide to do the job with inferior parts 
within the price ra nge d etermi ned u pon, you must inform the cus­
tomer of that fa ct. The best way to win out over a price hag gl ing  
customer i s  to  a g ree  t o  h is  price request, but  expla in  that such a 
price forces you to use i nferior material-always let  the customer 
know he is gett i n g  only what for which he chooses to pay. 

The Old Army Game 

A t elephone ca ll  c a me to Ray Myer ' s  Radio Shop a nd the  voice 
on the wire a ske d,  " H ow cheap ca n I get a g ood set of tubes for 
my Spa rton Model 93 1 radio-it uses six type 484, two type 482,B, 
and one typ e 280?" 
Now Myer carried those tubes in stock, but shrewdly fi guring that 
the customer had ca l led other shops for estimates, d etermined to 
obta in the business-a nd q uickly fi guring  the cost of s ix type 56 
tubes that cou l d  be su bstituted for the 484 Cardon brand by 
reducing the volt age with the a djustment on  t h e  back of the set­
fi guring type 7 1 A  tubes in place of the 482-8 p ower tubes-a n d  
add i n g  the cost of the type ' 80, he repl ied,  " We can supply first 
quality standard tubes for $6.bO. For o u r  50 cent testi n g  charge,  
we will de l iver and instal l  these tubes,  a djust ing  t h e  volta ge of 
yo ur set to suit the t ubes and g ive you maximum service." 
The customer accepted Myer's price and had the t ubes insta l led.  

20 

OU o? 
Sh ortly thereafter, a n  R. F. by-pass conde nser burned out a n d  
after shopping around,  the owner of the set h ire� a youn g  service­
man to inspect the trouble.  The service man blamed the trouble 
o n  the tu bes that were used, explaining that the m a n ufacturer's 
spec ifications cal led for the original type of t ube. 
The customer then requested that Myer make the repair  free,  
havi n g  sold tu bes u nsuited for the radio. This  Myer refused to do. 
H ow would you have h a ndled this case ? 
Ray Myer should have q u oted both the price of the specified 
orig inal  tubes and the price of the stan dard tubes that coufd be 
su bstituted , giving the customer the option. It  is a lways well to 
explain to a customer when chan g i n g  from one type of tube to 
a n other,  that the cheaper  substitute tubes m a y  cause a greater 
stra in on certain parts of the set. U nder the circumstances, it 
would have be e n  a good policy for Myer to assume the customer 
was right and replace the burned out by-pass condenser, then  sug· 
gest instal l ing the regular  tubes at the full price with a reasonable 
a l lowance for the old tubes. The good will of a customer i s  
more important  th a n  t h e  cost of a minor repair job.  

Kidding Yourself 
Henry Cashmere learned his service profe ssion, l i ke most of the 
o ld  timers, from ma gaiines,  sound reasoni ng, and practical experi· 
e nce. Some of the lessons came hard-to the customers. 
Dr. Stone's radio was one of those mvsterious brands that c.ireu· 
lated freely d ur ing the period of conversion from battery opera­
tion to electric power. During that period eight or t e n  inches 
were not considered a long p ath  for com mon grid return leads to 
associate in the shaft of a tun ing  condenser. Hence ,  when a bear· 
ing at the e nd of the conde nser n earest to the one grounding lead 
became dirty, the R. F. currents had to ski p down to the other 
bear ing a n d  then back a long the frame of the condenser to the 
ground lead,  a s  th is  chassis had a wood base. 
He nry worked thre e con$cie ntious hours,  puttering,  cussing,  and 
reasoning this trou ble out. Eventu ally, extra pigtail leads betwee n  
each conde nser section solved the problem a n d  Henry felt a l ittle 
g u i lty a bout running u p  the bill  with th is  t ime charge that was  
really due in part to his lack of knowledge.  Dr. Stone's b i l l  was 
only for a n  hour a n d  a half l abor. 
H e aring of Dr. Stone's  satisfa ction,  a ne i g h bor with the same type 
of set and the same trouble came to H enry with his set. I n sta ntly 
recognizi ng  the trouble, Henry waited until the customer left h is 
shop, then made the necessary repair  i n  a b out fifteen min utes. 
Fearing  to a nger Dr. Stone by charging the neig hbor l e ss,  Henry 
made the same charge. 
What is  wrong a bout Henry Cashmere's policy? What would 
you d o ?  
Fee l ing  a s  h e  did a bout Dr. Stone's  set did not change the fact 
that considerable time h a d  been spent on it a nd if Henry h a d  
been working  for a de aler who paid o n  the basis of a 40-hour 
workin g  week, the thre e  hours' effort would have been  charged up 
to the doctor. It  is important to be fa ir to yourself and charge 
for your t ime.  I f  lack of experience causes you to use more t ime 
than justified, your rate s hould b e  less, a s  the customer is e ntitled 
to a fair am ount of resu lts for a give n expenditure . The regular  
minimum charge should have been made for the second customer, 
for if H e nry 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. Ston e's  
radio. It  i s  no cri me to d i splease a customer-but it  i s  unfair 
to overch arge him.  



Service Data 
A. C. line voltag e , 1 1 5, 60 cycle s. D. C. 
volt m easure ments m a d e  with a 0-50-250-
500 voltmete r with I 000 ohms pe r volt re­
sistance.  All measureme nts from tube 
socket terminals  to chassis, which serves as  
a common g rou nd . 

6A7 socket terminals: Plate, 2 1 5; 

Grids 3&5, I OOi Grid 2 1  1 55: Grid I ,  
1 4 ; Cathode. Oi  Top Cap, 0. 

6F7 socket te rmi nals: Plate, 2 1 5 ;  

Pe ntode Screen,  I 00; Triode Pla te , 

I O ; Triode Grid,  2 ;  Cathode, 41/2 ·  
77 socket terminals : Plate , I 00; Screen, 

I O ;  S u p pressor, 5; Cathode. 5; To p 
Ca p, 0. 

42 socket terminals:  Plate, 
Scre en, 2 1 5; Grid,  O; Cathode, 

205·  I 

1 4. 

80 socket term inals :  Plate,  3 2 5  A. C. ; 
Heater, 305. 

Voltag e re a d i n g s  m a y  vary I Oj'0 without 
affect ing t he pe rforma nce of the receiver. 
H owever, heater voltages  shou ld not ex­
ceed 6.5 on the  R.  F. and A. F. tubes, and 
s hould not exceed 5 volts on the fi l ament 
of the 80 tube.  

SERVICEMEN'S GUIDE 

For Profit and Pleasure 
When Junior Earns 

His Way 
Custom-built receivers formed a lar g e  part 
of the radio serviceman 's  activities in the 
ear ly days of radio. A conscie ntious serv­
ic eman could build a be tter radio than a 
customer could buy e lsewhere. With the 
improveme nt in m a n ufa ctu re of parts came 
the i n evita b l e  qv a ntity prod uction of low­
priced receivers, forcing the serviceman out 
of the custo m-b u i lding market. Beca use 
of  ke en ind iv id ua 1 com petition, m a  nuf actur­
ers permitte d t heir qu a l ity of material  and 
workma nship t o  be  sacrificed on a price 
market. Design has been improved so 
much that this makes l ittle d ifference o n  
the broadcast market,  but i n  the high-fre­
q uency band,  precision h a nd work means 
better d ista n ce a n d  s u perior p erforma nce .  
Servicemen can  sel l  these specia lized ALL. 
ST AR J U N I OR Receivers to the m u ltitude 
of enthusiastic short-wave l isteners  who lack 
the tools a nd the coura g e  to t ackle a n ew 
job, but who de sire the truly am azin g re· 
suits o btai n a ble .  
Not  o n ly can the parts a n d  l abor of a s ­
sembly be so ld ,  but a do ublet a ntenna 
system,  tubes, a nd d c ab in et will add to 
the initia l  profit. 
Bui ld t he ALL-STAR J U N I OR yourself­
offer to he l p  { at your usua l  servi ce fee )  
anyone e lse who wa nts to build his ow n. 
If he likes your set, sel l  it at a profit a n d  
build another. After the first assem bly, you 
will  find  the sets can  be wired in two or 
three hou rs. If  your customer wa nts to 
buy his own p arts. offer to comp l ete the 
assembly for a flat  rate. ( At le a st $ I  0.00. ) 
The sponsors have dozens of letters from 
servicemen who h ave bu ilt All-STAR Re­
c eiver s for resa le .  M a ny have sold more 
than ten of th ese receive rs . You, too, can 
incre ase yo ur earnings b y bu i ld in g these 
sple ndid receivers. 

2 1  

Arr:nchair Explorers 
Seek new trails thro u g h  the ether!  listen 
to voices a nd strange music beyond the 
seas. Fol low the plane s  and ships to ad·  
ventures a nd thri l ls  a s  they battle the 
forces of nature. Catch the staccato orders 
of police patrols, the nervo us chatter of 
code, and  the homely ja rgon of a m ateurs 
joshing e ach other from one conti n e nt to 
a n other. Come home if you wish to your 
na tive broadcast stations-the world is a t  
your fi ngertips, the dia l of your ALL-STAR 
J U N I OR. 
The ALL-STAR J U N I OR is a fi ve-tube super. 
heterodyne, all-wave, a l l -e lectric b a nd-spre a d  
receiver, which can b e  assem bled by a nyone 
fa miliar with a screw d river, pliers, a nd 
soldering iron. I t  tunes  over a wave band 
of I 0 to 550 meters, equiva lent to a fre­
qu e ncy ran ge of 30 m e g a cycles to 545 
k i locycles. The vol ume and tone qu a lity 
of rec ep tion are equa l to the higher  priced 
factory-bui lt American broadcast sets. 
The ou tstand ing fea ture of the J U N I OR, 
which is not foun d  in commercia l  receivers, 
is the be at-fr eque ncy-osc illator which per­
mits focating  a n d  tuning in far d istant sta­
tions, even though there is no  au d ib le 
sound m odulating the station's carrier 
wave • • • a s  a period between a n nou nce­
me nts which is oft en as long as te n  min­
utes at foreign stations. 
Write to THORDARSON for free d etails 
a bout this radio and  how to bui ld it. 



Tube data which d i rectly affects the selection of transformers has been compiled in this convenient 
form. Other tube data may be obta i ned from the tube manufacturers' Pulleti ns. 
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The Audio Db. gain figures are based upon extensive measuremen s in THORDARSON'S Laboraw 
tory. Future developments may increase these values to 20 times the logarithm of Mu. an ideal con­
dition. 
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0-,--0--1·--1 .25 --------<: :�---+-- ---1---- l: , ,  __ i--------1--::::------:---=-----.-----1--,-,-,----59 : :  1 8  2.5 2 5 ii 250 35 250 9 j ' I 00 I 33.9 P. A. Pentode 6000 ! 3 
59 [\" 1 8  2. 5 2 5 ] 400 _ B _ . . . . - _ _ _  . .  _ 1 �:-:-.��-!---. . _-_ . ---1--C=cl;--a s-s-:::-B---�"l-60 ___ 0_0 _I __ 2-0 -

-7-1 A--· I 5 0.25 1 1/4 1 80 20 - · - - · ·  . . . . . 1 3 j--8-----1-,;;:--P.-A.,---.---::oT,,.......ri-od-:-e---lr--4-8-00---;f-0.-79-
75 ; 1 3  -6.3 0 . 3  J 1 .9 i 250 -0:4-- -- - - -· · 

- · - · -
i 50 I 26 - Diode-Triode ---·- -;1---- - --- - --- - --- ----:-! --·_ 

,_!__� _____ : : 8 6.3 0.3 I 1 .9 ' 1� 5 . . . . . . _ _ _ _ _ _  1 3.8 I I 6 -1---:::cD_e-=-t.-_A-,----m_p. __ =-1---·-· · .

_ 

. . .  _ 
. . . _ 

. . _,J ___ : . _ _  . 
77 1 1  6.3 0.3 I 1 .9 ! 250 2.3 1 00 0.5 1 1 500 1 42 R. F. Amp. - - - - - · · · - - - ·  I . . . . - · - · ·  

__ 7_8_-_-_-�: j=-T I - 6. 3 0.3 -� ,/ 250 1 0.5 - 1�--=-·�:6 .1-99-0-----+--40--1--R.,,.....-F=-.-A.,...m---'--p.----+-
.
-_ _  -_ . . -. . -- - --- _-I· __ _:_: .... .::..:.:.:_ 79 ; 1 9  6. 3 I 0.6 3 .8 250 B . . . . . . · - - · - - !! · · - - - - - . . . . . .  Class B 1 4,000 I 8 

--85 __ ____ 1_3_1 6.3 I 0.3 I 1 .9 250 8 . . . . . .  ---- . . . . . .  'I 8.3 1 4  Diode-Triode 2000 i 0.35  -
87 ! :  1 1  6.3 0.4 I 2.5 d 250 2 I 00 -, i l-1 2_5_0 ____ 1_4_1_

-
-l----R.-F=--

.
-=p-en_t_ode___ - - - - - - - - - - - - r - · - · - - - _-:-

_-_ -_88===-
-
-'·-··---1--.r-.-6_.3_1_0_.4_,l_-_2:-_5--il!,.. -::-2,,..-,50:-1-,-_a._2_1-_1 o_o_.-_·-_--3_--_-__ "ll=1-2_a=o=:1 4=1===·:==R=·=F:. :P-e=-n=-t-od�_�----

----1---
- ---· -,--:-- - --=--- - -_- -_lc_-_· -_- - -_- --_--

a9 i i  1 4  6.3 0.4 I 2.-5 ' 250 32 . . . . . . " " " " • •  i' 4.7 1 1 1  A. F. Triode 5500 I 0.9 
89 --<----,4- 6.3 0.4 I 2.5 250 32 250 5�5 l 1-l 2-5--+--l 3-4--1---:::-

P.-----,--A-. --=-P-en-to-d-:--e--+-6-75_0 __ 1_ -3,----.4-
89 - 1 1- 1 4  6.3 0.4 I 2.5 i 1 80 B . .  . . . .  .. . . . .  I _ _ _ _ _ _ _ _  [ _ _ _ _ _ _  - Class B 9400 I 3.5 
1 8 1  i ,  Spec 3 1 .75  51/4 jjl 80 20 . . . . . . --. . . . . .  -ii--5-!-l -1 1-. 5-. -l---S,,_p_a_r -on--=-P-.A-.---1-7-0-00--1--1-.5� 

---40 I Spec 3 I 3 ! 1 80 6 _ _ _ _ _ _  . . . . . .  i_ 8. 7 I 1 4.3 Kel logg Triode 1 4,000 I 0.03 
-49-2--=-s-: I 5 1 .25  61/4 Ii 250 1 8  . . . . . . _ _ _ _ _ _ _ 11;1-_-_-_?-:I--1 1-.5-f---:--P-. -A---=.'-"-T=--ri_o....,..de-----1-4-5_0_0 _ _.l_l_.4_ 

483 , I 5 1 .3 5  6:Y4 j 2so. 25.3- - - - - · · - · - - - - 1_3_.3---11-_a_.5_!---,,,P_. :--A_. ::--T_rio_d_e __ -i-_39_0_0_-+I 1 .6 
485 8 3 1 .25 3:Y4 � 5 . . . . . .  - - · · - - _!3.5 1 5.9 Sub. for 484 · · · · - · - - · · · ·  1 --- - - - - - · · · ·  
586 I 7.5 1 .25  I 9.3 ! 450 55 - - · · · ·  . . . . . .  1 3.8 9.5 Same as 50 4350 4.6 

---- ��-1---1---:---1 �--1---�--�--fr--------l--=--------�-1----:- -

864 I I .  I 0 .25 .3  1 35 3 .5  - - · · · ·  - - - · · ·  8.2 1 4 Porta. Osc. . . . . . . . . . . . . I - - - - - - - · - ·  
955 
WU NA 
WUN 

Spec 
Spec 
Soec 

• 

6.3 0. 1 6  1 1 80 4.5 - - · · - - . . . . . .  j 1_2_5_:_2_1_.9--l--=-H_. -,-F_. D-,-e..,-t_.-O_sc_. ---:f-_- -_· - -_- - ·_- - -_· _J_
. - -

_ 
. . . _ . . :.. 

6.3 0.4 2.5 250 7 _ _ _ _ _ _  - - - · ·  ! 9 1 4.4 Dual Mike Mix . · · · · · · - - - · j 
2.5 1 .0 I 2.5 ,: 250 7 . . . . . . . . . . . .  i i- 9 - 1 4.4 Dual Mike __ M ix 

_ - - - - - . . . .  .:.�- I 

23 
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TUBE SYMBOLS AND BOTTOrfl V I EWS OF SOCKET CONN ECT I ONS 

' 

--·-

FIG.I 
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FIG.2 
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' 
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f' I G. 6 

I ·• H(Al(R . 
I 

... Cl'! ;O·ME tA1.. lOP ( M' 
F I G . 9A 

, 
I l<AlEJ! •. 

4GR'O N• I-METAL lOf' <AP 

F I G .  1 4  

� '  • H(.A l(R �· 
� 

4<;R>O N•4 ·Mt TA� TO;> (AP 

F I G . 2 0  

f' I  G . 2 5  

F I G . 3  

These diagra ms are 
marked accord ins 
to th e new R. M. 
A. standard sys­
tem of tube termi­nal designation. 

F I G  . 1 0  

F I G . 1 5  

I <. 
I 

'--<.R•O ·"1( !A\.. TOP GAP 

F I G .  2 1  

Rectifiers 

• 
.. • <;mo. METAL lOP <AP 

f IG.4 

f' IG.7 

, ' J ,' •, H(ATtR ,. 
f.GRIO·MCI"- TtR CAP 

F I G .  1 1  

f lG . 2 2  

J 
• 

I 

I 
' 

- - - _... J 

L .. <;R•O-i..otTAL 10P GN' 
FI G .4A 

r - - - �  ' ...--1-... 
t 

- ----

r- l 

F I G . 8  

F I G . 1 2  

F I G . 1 8  

f" I G . 23 

·--� 

' 

Type i Fig . 
-�-- --

5Z3 2 
1 2Z3 22 

25Z5 5 
1 -v 2 2  
80 2 

Fo rm No. SD-2 11i 

A.C. Volts D.C. Fi l. V. Fil. A. Fil. W. Per Plate Current Max. ---..... - - -·�- -
Type Fig. Fil. V. Fil. A. Fil. W. A.C. Volts 

Per Plate 
5 3 1 5  W. 500 v. 250 Ma. 

1 2 .b 0.3 lo/4 w. 250 V. 60 Ma. 
2 5  0.3 7'/2 w. 1 25 v. 1 00 Ma. 

b.3 0.3 1 .89 W. lSO V. 50 Ma. 
5 2 1 0  W. 400 V. 1 1 0 Ma. 

8 1  3 7.5 1 .25  9� W. 700 V. 
82 2 I 2.5 3 7 2 w. 500 v. 
83 2 5 3 rs w. SOO Y. 

84 23 ' 6.3 0.5 lV4 w. 350 V. 
i 

��M-�M•� . ....,..M._.,,•n--

THORDARSON ELECTRIC MFG. CO. 
500 W. HURON ST. CHICAGO, ILL. 

o.c. 
Current Max. 
-

85 Ma. 
1 2 5  Ma. 
250 Ma.  

50 Ma. 

Printed in U.  S.  A 




