


Suice 1895 -
Since 1895 the Thordarson organization has pioneered in the development and manufacture 

of quahty transformers in the progressive electrical world. The policy of the company - to 

engineer the best product for the application - is consis tently maintained. Small wonder 

that Thordarso n is the recipient of both national and international awards for outstanding 

contributions to better engineering. 

From. the earliest sparle coil days Tlwrdarson has devoted the major part of ·its engrneenng 

and laboratory resources to the development of Amateur Radio. Today, the Amateur R adio 

fraternity is the training ground for broadcast, communications and government engineers. 

To further promote the interest and pleasure of this worthy hobby, Thor darson presents this 

latest Transmitter Guide. This guide offers you a wide choice of units f ram the smallest 

transmit ter for the beginner to the larger and more elaborate rigs for the advanced amateur. 

These transmitters are conservatively rated and employ the latest technical developments for 

efficient and economical operation. The cabinets and panels are beau11jully designed and 

the circuits are adaptable to a multitude of amateur applications. Simplified construction 

methods are employed throiighout the guide and the use of Thordarson transformers and 

chokes will insure pe1Ject performance for many years. 

Our sincere wish is that this guide will enable you to find many hours of enjoy1nent in con

tacting old friends and making new ones on the amateur bands . 
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FOR the newcomer in amHeur rad io 
desiring a simpl e yet reliab le tran s

mitter, this transmitter with metal 
chassis has been designed. Its crystal 
controlled circuit is of such a type that 
operation is possible on five amateur 
bands. If higher power is desired at 
some later date this transmit ter may 
also be used as the crystal oscillator 
stage of a larger multi-stage trans
mitter. 

Circuit Operation 

Operation on the five amateur bands 
from 160 to 10 meters is possible. On 
all of these five bands the oscillato r will 
work "straight through"; that is, the 
crystal frequency and the output fre
quency are the same. In addition, the 
oscillator will give good outputs when 
doubling, using 160, 80 and 40 meter 
crystals. 

The plug-in coils on thi s tra nsmitter 
are of a type having a built-in link on 
the "cold" end of the coil. If used as 
the exciter for a larger transmitte r this 
unit may be link-coup led or capacity
cou pied to the succeeding stage. 

Successful operation of this type 

THORDARSON TRANSFORMER 
and CHOKE 

T-1 T-70R61 Power T ransform e r 
CH-1 T-44C02 Filter Choke 

Resisto rs ; 

R-1 20,000 Ohm 25 Watt Wirewound Resistor, 
Semi-Variable 

R-2 20,000 Ohm I Watt Resistor 
R-3 300 Obm 10 Watt Resistor 

Condensers: 

8:~) Double 8 Mid. 450 Volt Condenser 

C-3 .0001 Mid. Mica Condenser 
C-4 .01 Mid. 400 Volt Condenser 
C-5 .01 M fd. 400 Volt Condenser 
C-6 .002 Mid. J,000 Volt Mica Condenser 
C-7 JOO Mmld. Varia ble Condenser 
C-8 .00025 Mid. Mica CondeMe r 

Chassis View 

oscillator on the five amateur bands is 
made possible by including condenser 
C-8 in the 40 meter coi l base. Since 
the capacity, C-3, which gives adequate 
performance with JO and 20 meter 
crystals results in excessive crystal 
current with a 40 meter crystal, the 
0.00025 Mfd. condenser, C -8, is mounted 
on the 40 meter coil base in such a 
manner that it is paralleled with the 
cathode-to-ground circuit of the 6L6G 
when the 40 meter coil is used. This 
minimizes the like I ihood of high crystal 
current in the 40 meter crystal, yet it 
permits the 20 and 10 meter crystal s to 
oscillate with highest efficiency. 

A pilot lamp in the negative high 
voltage lead makes an inexpensive yet 
effect ive wning indicator. f or best re
sults in tuning it is recommen ded th a t 
rhe operator s tart to tune from mini
mum capacity tow ard maximum ca
p;icity, until the lamp passes through 
its first minimum in brilliancy. The 
condenser should then be tuned back 
a slight ,1mount toward minimum ca
pacity ro m;iintain good oscillator sta
bility and ease of sta rting when keying. 
A flashlight bulb connected to a two 
or three rurn wire loop placed over rhe 
tank coil is a handy indicator of circuit 
conditions when tuning. 

Parts Required 
RF Choke s: 

RFC-1 RF Choke 
RFC-2 RF Choke 
RFC-3 RF Choke 

Miscellaneous Parts : 

l Chassis 8 ½" x 6' x 2½" (Pu nched and Drilled) 
2 Feed-thru Insu lators. 
l Name Plate 
I D ial Plate 
1 Octal Socket 
1 4-Contact Socket 
1 5-Contact Socket 

5-Contact Socket, Steatite 
Pilot Lamp Socket 
Line Cord and Plug 
SPST Switch 

J Knob 

Bottom View 

The parts l:iyout shown in the above 
photograph should be closely followed 
for best results. The position of the 
power supply leads is not critical, but 
a ll connections in the RF circuit shou ld 
be made as show n. 

The keying jack is mounted on the 
rea r apron of the ch;issis. It is of the 
circuit closing type so that the removal 
of the keying plug closes the circuit. 

When properly loaded the input to 
the 6L6-G plate is about 20 watts. At 
slightly greater antenna loading, the 
change in "B" currtnt when tuning 
through resonance is barely noticeable. 

The screen vol cage may be adjusted 
by mov ing the tap on the bleeder 
re sistor R-1. The recommended setting 
for this tap is ;ipproximately one-fifth 
of the distance from the B+ end. The 
position of thi s rap has been selected 
as being optimum for reasonable out
put on all five bands without exceeding 
the rated crystal current of ;iny crysral, 
or the rated diss ip ation uf the tu be in 
any condition of loading. With the 160 
or 80 merer crystals the moving of this 
tap closer to the B + end of the bleeder 
will result in greater output without 
damage to the crystal or without ex
ceeding the rated dissipation of the 
tube . 

Mi.sc. Parts:~(Coot'd) 
Clo::Jed Circuit Jack 
6.3 Volt Pilot Light 

Miscellaneous outs, bolts, soldering and mounting 
lugs, lock-wo.sbers and other hardware. 

Accessories: 

160 Meter RF Coil, End Linked, Bud OEL-160 
or EQuivalent 

1 80 Meter RF Coil, End Linked, Bud OEL-80 
or Equivalent 

1 40 Meter RF Coil, End Linked, Bud OEL-40 
or Equivalent 

1 20 Meter RF Coil, End Linked, Bud OEL-20 
or Equivalent 

L 10 Meter RF Coil, End Linked, Bud OEL-J0 
or Equivalent 
Phone Plug Yaxley No. 75 or Equivalent 
Crystal 
80 Tube 
6L6-G or 6L6 GX Tube 

Complete kit of the above parts with large size circuit diagram available 
from your local Thorda, son distnbc,tor. ( Accessories not included in k1£i 
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Cabinet View 

T HIS compact transmitter is cap
able of 35 watts input 011 CV..1 and 

phone. Its power supply and its Class 
B audio amp'ifier :,re included on the 
same ch:1ssis as the RF section, and its 
flexibility makes it a desirable trans
mitter for those wishing low power on 
the five amateur bands from 160 to 

JO meters. The complete transmitter 
is built upon a rectangular chassis 
and is housed in an ;1ttractive cabinet 
with a curved panel of modern design. 
The cabinet, panel and chassis are 
finished in gray Bat enamel. All con
trols are mounted on the front panel. 

The 6V6-G crystal oscillator circuit 
easily provides enough driving power 
for the 6L6-G final amp'ifier. The 
oscillator and amplifier plate voltage is 
315 V. and the oscillator screen voltage 
is 210V. H,irmonic operation of the 
crystal oscillator may be obtained when 
using 160, 80 arrd 40 meter crystals. 

There is a condition of optimum 
excitation for the beam power final 
amplifier. In some cases it may be 
desirable to reduce the output of the 
oscillator stage so that the final stage 
wi ll not be overdriven. To do this the 
oscillator tank is detuned by turning 
the tank condenser toward its mini
mum capacity setting. 

The final amplifier may be worked 
"straight through," or it may be used 
for doubling. lt delivers good power 
outputs when doubling to 80, 40, 20 
and 10 meters. The final amp lifi er 
stage uses plate neutralization so that 
even on the highest frequencies no 
difficulty is experienced with self
oscilla tion. Cathode bias is used on the 

final amplifier; this aids in !uniting 
the plate current when the final tank 
is not tuned to reso nance or when there 
is no excitation on the final grid. 

The plate tank coils for both stages 
are of the plug-in type. Although the 
crystal oscillator stage is capacity 
coupled to the final amplifier stage, 
the plug-in coil used is a Bud type 
OEL having a link on one end so that 
the coil may be used in other applica
tions. The fil)a[ tank coil is of the 
center-taped, center-linked type \.Vith 
a semi -fi xed link. For the :imateur who 
changes bands often, this provides the 
advantage of being ab le to change coils 
without changing the loadrng adjust
ment for each band. 

Both the oscillator and fin:il stage 
are keyed. The keying jack is of the 
closed circuit type so that no change in 
connections is necessary for changing 
quick ly from CW to phone oper:ition. 

When properly loaded, the plate cur
rent rn the final amplifier stage is 

Bottom View 

Chassis View 

110 MA; and the current in the crystal 
osc illator plate is 25 to 30 MA. The 
modulator is a Class B 6A6 opera ting 
wi th 255 volts on the plate. Despite 
the high pl:ite voltage , operation is 
ve ry satisfactory in intermittent service. 

The 6A6 opernes ;, t ze ro bi as, a nd 
it is driven by another 6A6 triode 
with its two sections in parallel. T he 
plates of the driver are also operated 
at 325 volts. The cathode bias on the 
driver is of the order of 5 to 6 volts. 
High g:iin 1s realized in this stage so 
th:it no additional amplification is 
needed to obtain 100% modulation 
when using a carbon microphone. 

The current for the ca 1·b on micro
phone 1s obtained by passing the bleed
er current through the microphone cir
cuit. Adequate filtering is provided so 
that no hum enters the audio circuit 
at this point. In order that the removal 
of the microphone p lu g from the chassis 
wi ll not place a high voltage ;icross 
C-4, the microphone connector is of 
the short ing type which closes the 
microphone circuit even when the mi
crophone ha s bee n removed. 'vVith such 
a feature the operato r can never in
advertent ly place high voltage on the 
conde nser, C-4. 

The power supp ly uses a 5Z3 recti
fier tube. Separate switch es are pro
vided for the plate a nd filament sup
plies. A filam ent swi tch is mounted 
on the volume control. A handy toggle
switch on the panel controls the plate 
supply. A single meter is provided with 
switching which permits the reading of 
either the final plate or the oscillator 
plate current. 

ffit❖H'ifi•m ______ T_R_A_N_S_F_O_R_1_M_E_R __ s_P_E_c_r_A_L_r_s_T_s __ s_r N_C_E __ 1_s_9_s ______ ~ 
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T-1 CH-1 

T-1 
T-2 
T -3 
T-4 
CH- 1 
CH-2 

THORDARSON TRANSFORMERS 
and CHOKES 

T-92R21 
T-86A02 
T-19D06 
T-19M13 
T-13C30 
T-74C30 

Power Transformer 
7'.1icrophone Transformer 
Driver Transformer 
:Modulation Transform er 
Filter Cho ke 
Filter Choke 
Resistors: 

R-1 W,000 Ohm 25 Watt Semi-Variable Resistor 
R-2 500,000 Ohm Volume Control with Switch 
R-3 1,000 Ohm l Watt Res;slor 
R-4 50 Ohm 10 Watt Resistor 
R -5 50 Ohm 10 Watt Resistor 
R-6 3,500 Ohm 10 W a tt Resistor 
R-7 50,000 Ohm l Watt Resistor 
R-8 200 Ohm 10 Watt R esisto r 
R-9 20,000 Ohm 1 Wa tt R1•sistor 
R-10 200 Ohm 10 Watt Resisto r 

C-1 

C-21 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-1 3 
C-14 

Condensers: 
8 Mfd. 600 Volt Co ndenser 

Double 8 Mfd. 450 Volt Condenser 

10 Mid. 2 5 Volt Electrolytic Condenser 
10 Mid. 25 Volt Elect rolytic Condenser 
.002 M(d. 500 Volt Mica Condenser 
.0001 Mfd. 500 Volt Mica Condenser 
.002 Mfd. 500 Volt Mica Co ndenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.0001 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt M ica Condeoser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
100 Mmfd. Variable Co ndensi,r 

Parts Required 

C-15 
C-1 6 

Condensers: (Cont.) 

100 Mmfd. Variable Condenser 
Neutralizing Condenser 

RF Chokes: 
RFC-1 
RFC-2 
RFC-3 

RF C hoke 
RF Choke 
RF Choke 

RFC-4 RF Cho ke 
RFC-5 RF Choke 

Miscellt,neous Parts: 

Ch assis 14" x 10" x 3" (P unched and Drill ed) 
Panel (Pu nched and D rilled) 
Ca binet 

4 Feed-thru [nsu lators 
2 5-Contact SoC'.ke ts, Steatite 
2 7-Contact Sockets, Large 
2 Octal Sockets 

I 
3 

2 

4-Contact Socket 
5-Contact Socket 
Switch Plate 
SPS T Switch 
DPDT Toggle Switch 
Mic. Input Plug 
Input Plug S hield 
Knobs 
Name Pla tes Marked "CRYSTAL OSC. 
PLATE" 
Name Plates Marked "POWER AMP. 
PLATE" 
Name Pla t e Marked "A.F. GAIN" 
Name Plate Marked "PLATE VOLTAGE" 
Name Plate Marked "MICROPHONE" 

A 
SW-3 

Miscellaneous Parts: (Cont .) 

C ircuit Closing Jack 
Line Cord and Plug 

!v!iscellaneou:-t nuts, bolts, sold ering and moun ting 
lugs, lock-wa8hers and other hardware. 

Accessories: 

L-1 160 M eter RF Coil, End Linked 
Bud Type OEL-160 or Equivale~t 

L-1 80 Meter RF Coi l, End Linked, 
Bud T ype OEL-80 or Equivalen t 

1 L-1 40 Meter RF Coil, End Linked, 
Bud T ype OEL-40 or Equivalent 

L-1 20 M ct,•r RF Coil, End Li nked , 
Bud Type OEL-20 or Eq uiva lent 

L-1 10 Meter RF Coil, End Linked, No Tap 
Bud Type OEL-10 or Equivalent 

L-2 160 Meter RF Coil, Center Linked, Cen-
ter Tapped , Bud Type OLS-160 or Eq uiv-
alent 

L -2 80 Meter RF Coil, Cent er Linked, Center 
Tapped, Bud Type OLS-80 or Equivalent 

L-2 40 Meter RF Coil, Cen ter Linked, Cen te r 
Tapped, Bud Type OLS-40 or Equivalent 

L-2 20 M eter RF Coil, Center Linked, Cen ter 
Tapped, Bud Type OLS-20 or Equivalent 

L-2 10 Mete r RF Coil, Center Linked, Center 
Tapped , B ud Type OLS-10 or Equ iva lent 
0-150 MA DC Meter, 2" Squa re Case, 
No Illumination Triplett 227-A or Equiv-
aleot 

1 Crysta l 
1 6V6G Tube 

6L6-G or 6L6GX Tube 
1 5Z3 Tube 
2 6A6 Tubes 

Complet e kit of the above parts with lnrge size circuit diagram available 
.from your lo cal Thordar son distributor. ( A ccessories not in clu.ded in k it). 

~ ------T_R_A_N_S_F_O_R_M_E_R_S_P_E_C_I_A_L_I s_T_s_s_I_N_C_E_l 8_9_s _____ 11mjMJM•m 
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Cabinet View 

T HIS transmitter, design ed especial
ly for operation on the 5 ,ind .10 

meter bands, inc ludes on one chassis 
a 50 Wdtt RF section, a 25 watt modu
la tor and the powe r supp lies for both 
the RF section and mod ulator. 

The tube line-up for the RF sec tion 
is a 6L6-G tri-tet osc illa to r , ;in HK-24 
doubler and an HK-24 final a mplifi e r. 

The 6L6-G oscill a tor uses 40 and 20 
me te r crystals for transmi tte r outputs 
on 10 and 5 meters res pective ly. The 
plate tank of the tri-tet is always to 
be tuned co a frequency double that 
of the crys tal, and in thi s conditi on 
good ou tputs are obta ined. Attempts 
to operate the osci 11 a tor plate tank at 
the crystal frequency when using a 
6L 6-G a re likely to damage the crysrn l. 
The coil and conden ser combination, 
L-1 and C-1, has been chosen to give 
a good oscill ator output with reason ab ly 
low crystal current. 

The HK-24 driven by the osciJI a tor 
is not neutralized an d ·i s a lways used 
as a doubler s tage deli vering power on 
10 and 5 meters. The crys tal osc illator 
and doubl er stages operate at a plate 
voltage of 400 volts. and the voltage 
on the sc reen-grid of the oscillator 1s 
250. 

The HK-24 final amplifier is a con
vention al Class C stage using a split
s t a tor tank condenser with plate neu
traliza tion. Neutralization is :iccom
plished as eas ily as in transmitters 
operated at lower frequenci es. The 
neu tralizin g conde nser , C-15, is located 
on the under side of the chassis and is 
su pported by the large wire co nnected 
to its terminals. It shou ld always be 
adjusted with a non-metallic screw 
driver. 

The osc illator cathode an d plate 
tank coils are wound on l" forms, a nd 

Chassis View 

the doubl er and final amplifier coil s are 
se lf-supp orting coils wound with large 
copper wire and m ou nted o n National 
type PB-16 plugs. The doubler plate 
t;ink is capacity coupled to the final 
a mplifier gr icl, and power is t aken from 
the final amplifier plate coil by m eans 
of a link which is supported on the coil 
base terminals. When prope rly lo;i ded. 
the final amplifier plate current is 60 
MA at 800 volts. The plate transformer 
has a nominal rating of 750 volts DC. 
but because of the light loading the 
highe r plate volt:igc is obtained. The 
exci t~ tion of the fi.n a I a mplifier tu be is 
such th at 25 to 30 MA grid cu rrent 
is ob tained. The cathode tank of the 
tri-te t oscillator should be adjusted for 
the maximum output consistent with 
good osci.llator sta bility . It will be 
found that this occurs with the JOO 
mmfd. cathode co nden se r , C-1. at about 
one-half of its maximum capacity. 

A mete r, M-1 , ;i nd me ter switch, 
SW-3 , are provided for metering the 
cu rren t to th e oscillator plate, the 

Bottom View 

,doubler plate, the final am plifier grid 
and the final amplifier plate. 

The mod ul a tor uses two 6L6-G tubes 
in push-pull a nd ope rates at a pl ate 
voltage of 400 and a scree n-gri d voltage 
of 260, ope ratin g in Class AB, . The 
audio amplifier tube lin e-up is o ne 
6J7 pentode , on e 6J7 triode and one 
6N7 ph ase in vertor. This arra ngemen t 
provides hi gh gain for use with crystal 
mi crophones. 

The power su ppl y uses a s ingle tran s
former to suppl y all Jilaments and 
a dual pl ate tr ;insformer to supp ly 
two separate rectifi ers. These tra ns
formers ;ire controlled by separate 

10 M ETER O PERATI ON 11 -~ 
I 

Diam. 
of 

1 :\IT ET FR OPE RATION 

-Diam. 

Wire 

e-~o~ I _Turns I -~-iz_e_ 

L-1 
1 

L-2 

L-3 

L-4 

10 
No. 16 
Enam. 

I- - --

11 

7 

16 
Center
Tapped , 

No. 16 
Enam. 

N o. 10 I 
Bare 

No. 10 
Bare I 

Wind- Windin g 
mg Length Turns _, 

Close 
l " Wound .J. 

l" ½" 6 

- 1--
l" l" 3 

1" 2" 

Wire 
Size I Wi~d- 1 Windin g 

ing Length 
-- ----

No. 16 1 
E na m. 

No. 16 
Enam. I 

N o . 8 
Bare 

No . 8 
Ba re 

1 " 

l " 

l " 

l " 

Close 
W ound 1--

1 ¾" 

¾" 

l " 
Link coupled to L-4 is of No. 14 bare copper JO meters a. 2 turn lin/.: is used: for 5 metns, 

wire I½" in diam. wound over the center of a I !urn link. Coils L-1 and L-2 are wound on 
the plate tank coil and supported by the lugs l" 'nrms, M illen N o. 45004. Coils L-3 and L-4 
at/ached to the pins on thr PB-1 6 base . For are self-supporting on National PB-16 plu.gs. 
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switches on the panel. The Ii.lament 
switch, SW-1, is associated with the 
audio amplifier gain control, and the 
plate switch. SW-2, is of the toggle 
type placed in a position for convenient 
operation. The 400 volt supply delivers 
the current required by the oscillator, 
doubler, modulator and audio stages. 
It uses .i type 5Z3 rectifier tube. The 
800 volt supply handles the final plate 
power only. Although this transformer 
is rated at 400 and 7S0 volts. it is 
being operated at less than full load so 
that advantage may be ta ken of the 
higher-than-norma I voltage a va ii ab le. 
Economy in the filtering of the two 
high voltage power supplies is obtained 
by using the same chokes for filtering 
the output of both rectifier systems. 
These chokes are in series with the 
center tap of the dual plate transformer. 

The comp'ete unit is contained on 
a chassis 17" x 13" x 3" and is attached 
to a · panel 19" x 10 ½" with the con
ventional type of chassis mounting 
brackets. The chassis, panel and chassis 
mounting brackets are finished in gray 
flat enamel, giving an unusually attrac
tive appearance with the chromium dial 
plates. The transmitter may be en
closed in a cabinet or mounted 1n a 
rack with other equipment. 

T-1 
T-2 
T-3 
CH-I 
CH-2 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-ll 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-19F77 
T-19P70 
T-l9Ml4 
T-75C51 
T-75C51 

Filament Transformer 
Plate Transformer 
Modulati on Transformer 
Choke 
Choke 

Resistors: 
50,000 Ohm I Watt Resistor 
350 Obm 10 Watt Resistor 
10,000 Oh:n 10 Watt Resistor 
2,500 Ohm 10 Watt Resistor 
50 Ohm 10 Watt Resistor 
50 Ohm 10 Watt Resistor 
50 Ohm 10 Wa tt Resistor 
50 Ohm 10 Wa!·t Resistor 
5 Megohm ½ Watt Resistor 
5,000 Ohm 1 Watt Resistor 
3 Megohm ½ Watt Resistor 
500,000 Oh-n ½ Watt Resistor 
1 Megoh:n Volume Control with Sxitch 
5,000 Ohm I Watt Resistor 
100,000 Ohm I Watt Resistor 
250,000 Ohm ½ Watt Resist.or 
2,000 Ohm ½ Watt Resistor 
100,000 Ohm I Watt Resistor 
100,000 Ohm I Watt Resistor 
250,000 Ohm ½ Watt Re.,istor 
12,000 Ohm ½ Watt Resistor 
250,000 Ohm ½ Watt Resistor 
250 Oh'l'l 10 Watt Resistor 
20 Ohm 10 Watt Center Tapped Resistor 
40,000 Ohm 50 Watt Resistor 
300 Ohm 10 Watt Resistor 
20,000 Ohm 50 Watt Se:ni-Variable Resistor 
20,000 Ohm 1 Watt Resistor 
20,000 Ohm I Watt Resistor 
7,500 Ohm 25 Watt Semi-Variable Resistor 

L-o 

C-28 R·28 
- ---- ---.c.... ..J\NV'v-

Parts Required 

Condensers: 
100 Mmfd. Va riable Condenser 
.01 Mfd. 400 Volt Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35 Mmfd. Variable Condenser 
.0001 Mfd. 1,000 Volt Mica Cond enser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35 Mmfd. Variable Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.0001 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35-35 Mmfd. Variable Condenser 
Neutralizing Condenser 
10 Mfd. 25 Vol t Electrolytic Condenser 
.04 Mfd. 400 Volt Condenser 
.04 Mfd. 400 Volt Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
. I Mfd. 400 Volt Condenser 
.I Mfd. 400 Volt Condenser 
.I Mfd . 400 Volt Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
2 Mfd. 1,000 Volt Condenser 
2 Mfd. 1,000 Volt Condenser 
8 Mfd. 600 Volt Electrolytic Condenser 
8 M(d. 600 Volt Electrolytic Condenser 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C~27 
C-28 
C-29 
C-30 

I . · c a fTnple 8 Mfd. 450 V El ectrol ytic oncoenser 

RFC-I 
RFC-2 
RFC-3 
RFC-4 
RFC-5 
RFC-6 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RP Choke 
RF Choke 
RF Choke 

~ 
E F 

A C 

AL·_J 
~;.'J . 7 

• __; 8 D 

E G 

F H 

Miscellaneous Parts: 

SW-3 

I Chassis 17" x 13 ' x 1" (Punched and Drilled) 
I Panel 19" x 12 ¼" (Punched and Drilled) 
1 Pr. Chassis l\1oun ting Brackets 
6 Octal Sockets 
l 4-Contact Socket 
6 4-Contact Sockets, Isolantite 
2 Plug-in Sockets 
4 Plu~-in Bases 
4 Coil Forms 
1 Crystal Socket 
4 Knobs 
1 Pointer Knob 
I SPST Switch, N. P. 
I Double-Pole, 4-Throw Switch, Isolantite 
l Input Plug 
l Input Shield 
2 Metal Tube Grid Caps 
2 Metal Tube Grid Cap Shields 
2 Name Plates Marked "POWER AMP. PLATE" 
I Name Plate Marked "POWER AMP. GR[D'' 
2 NamePlatesMarked "BUFFER PLATE GRID" 
2 Name Plates Marked "CRYSTAL OSC. 

PLATE" 
Na:ne Plate Msrke:l "AP GAIN" 
Line Cord and Plug 

Miscellan eo us nut.s. bolts, soldering and mounting 
lugs, lock- washers a nd other hardware. 

Accessories: 

0-150 MA DC Meter 3" Square Case, Reor 
Illumination, Triplett 327A or Equivaleat. 

I Cabinet 3 6L6-G or 6L6GX Tubes 
l Crystal I 5Z3 Tube 
2 6J7 Tubes 2 866-JR Tubes 
l 6N7 Tube 2 HK-24 Tubes 

Complete kit of the above pnrts with large size circuit diagram available 
from. your local Thordarson distributor. ( Accessories not included in kit). 

@) ______ T_R_A_N_S_F_O_R_"t-_vf_E_R __ s_P_E_C_I_A_L_I_S_T_s_s_I_N_C_E __ 18_9_5 ______ 1ijcm)Nifi•Ri 
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--55 Waii Phane, BO 

Cabinet View 

COMPACTNESS, reliability, ease 
of operation and neatness of ap

pearance are salient feature s of this 55 
watt phone and 80 watt CV..1 transmit
ter. D esigned with en ti rely separ;1 te 
audi o and RF sections ;ind each hav ing 
its own power supp ly, either of rhese 
two matched units may be used sepa 
rately. For the CW operator the com
pact and ne;1t appearing RF section is 

'a pleasure to have on the operating 
table or in the rack. Operating with 
80 watts input, the hi gh plate efficiency 
of the final st age not only makes it an 
outstandin g transmitter but also a 
highly des irable exciter unit for tra ns
mitters havin g inputs as hi gh as SOO 
watts. Circuits are str ictl y conven
tional, an d components are conserva
tively chosen. 

The modulator, with an output of 
30 watts, easily modulates th e 5 5 watt 
Class C in put of the RF amplifi er. The 
high ga in (122 db ) enables it to modu
late the transmitter 100% with very 
wea k aud io signals. With the Multi
M atch modul;iti on transformer the 
ama teur may use it to modul ate any 
transmitte r requiring 30 watts of audio 
power. 

The RF line-up is as fo ll ows : a 
6F6-G crystal oscillator stage, a 6L6-G 
bu ffer- dou bler stage, a nd an 809 final 
amp lifier stage. The 6F6-G operates 
with 320 volts on the plate and 270 
volts on the scree n-grid. The 6L6-G 
oper.Jtes with a plate volta ge of 340 
volts and a screen-grid voltage of 250. 
For phone operation the vo lta ge on the 
809 plate is 62 5 vol ts, and for CW 
ope rat ion this voltage is raised to 785. 

T he oscillator stage opera tes with a ll 
cryst;ils from 160 to 10 meters, but 

for best stability and freedom from 
"chirps" it is recommended that for 
10 meter operation a 20 meter crystal 
be used and doublin g be carried on in 
the buffer-dou bier stage. When the 
crystal stage is in an oscillating con
dition and is loaded by the g rid of the 
next stage, the oscillator plate current 
is approximately 30 t o 40 MA. The 
buffer-doubler stage is neutralized and 
ma y be used with excellent resul ts 
eithe r for frequency multiplying or as a 
regular buffer. When using 160 and 80 
meter crystals, not only is doub ling 
e;isily accomplished in the second stage 
but enough output can be obta ined 
by quadrupling to give good excitation 
to the 809 grid on 40 and 20 meters. 
When the 6L6-G is driving the 809 
grid to 30 MA of grid current, the 
plate current of the 6L6-G is o n the 
order of 70 MA. The antenna load ing 
should be ad ju s ted so that the final 
amplifier plate current is 88 MA for 
a 55 watt phone inpu t. For an tiO wat t 
CW input the loadi ng is adjusted so 
that the final amp lifier plate current is 
102 MA. The secondary of the pbte 
tr;insformer supplying energy to the 
final amp lifie r is equip ped wi th taps 
so that by merely changing these taps 
the change from 625 volts for phone 
o peration to 785 volts for CW opera 
t ion may be made. Correct tunin g 
of the buffer-doubler plate circuit is 
accomplished by noting the grid cur
rent reading of the final amp lifier stage. 
Care shou ld be taken that the 6L6-G 
pl ate circuit is not tuned to some un
desired harmonic of the crystal fre
quency. 

The sa me final tank coil is used for 
opera t ion on 80 and 160 meters. For 

Rear Vie w 

160 meter operatio n a fixed air con
den se r is plugged into the jack-base 
wh ich is shown in rhe top view of th e 
R F section on p;1ge 9. If the ama teu r 
does not desire operation on 160 mete rs, 
it is unnecessary to have the Cardwell 
JB base or the Card well JD-80-OS 
condenser. The spacing of the fin a I 
tank conde nser is 0.070", which is 
grea ter than is usua lly found for u se 
with the volta ges encou ntered in this 
circuit. Howe ver, such sp;icing permits 
grounding of the rotor. Should the 
amateur wish to build for C\V ope ra
tion onl y, a spacing of 0.050" is sa tis
factory. 

T he mod u lato r has for its output 
stage two 6L6-G's opera ting in Cla ss 
AB,. At no-signa l the plate-to-ground 
(-B) volt,1ge is 390 volts. The sc reen
grid vo ltage to ground shoul d be ad
justed by means of R- 14 to a va lue 
of 310 volts. In thi s condition the 
voltage measured from cctthode to 
ground across R- 13 is 20 volts. 

T he three st;iges before the output 
stage provide ;idequate g:i in for the 
use of this modulator with all types of 
microp hones. The input to the first 
stage, a pentode-connected 6J7, is 
s l1ieldecl to avoid hum pick-up and to 
prevent pick-up of RF energy. As a 
further precaution ;1g;i inst th e entra nce 
of RF energy to the grid of this stage, 
a filter consisting of C-J, RFC-1 ;rnd 
C-2 is in sta lled in the in pu t circuit. 
These e leme nts, in addition to the grid 
lead an d R-1, ;ire carefully shielded 
with pieces of tinned copper. The re
su lt is tha t with the volum e control 
wide open, the amplifier operates per
fectl y ; and the residual hum is 45 to 
50 db below the full output power. 

(Co nr.:nrN;,1 on Page 10) 

•M-+PM•m ______ T_R_A_N_S_F_O_R_M_E_R __ s_P_E_C_I_A_L_I_S_T_s_s_1_N_C_E __ 1_B_9_s_;__ ____ ® 
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Top View of RF Se ction F ront View of RF S ection 

Bottom View of RF Section Top View of Modulator 

COIL DATA - 55 or 80 WATT TRANS. 

-1 AND L-2 L-3 

I
Wmd,n ? W,~-1 Turns 

Band Length Size 
Wind ;;;-;;-1 \V ire Link 
L ength Size Turns 

-- - - --- ---- - - - - · ---_ ~ ------=- =-::. 

~ - s_8 _ 1 1.%" ;;22 1 42 l ¾ " ;; 18 4 

80 30 I l ½ " ;;18 42 l¾" 1~ 1-4-
--- -- ------ - ------

40 16 1 ¾" ;:;1 8 32 2¾" #18 4 
-----1- ------- ------

20 8 I l ¼ " ;±18 14 2" ;;1 6 2 
---- - --- - ---1- - -

10 4 l¼" I ;;18 , 6 l¼" #16 
--------

L-1 and L-2 arc wound on Jl am11,.arlund X P-53 Coil Forms. The 
coil ends are connertcd to No . 1 and No. 4 pins. L-2 is center-tapped, 
the tap being brought out on pin No . 3. L-3 is wound on N ational 
XR-1 3 Coil Forms al/ ached to a PB-5 plug. L ink is wound with 
insulated wire directly over bare wire of plate coil. 

Plug -In Coils 

~ TRANSFORMER SPECIALISTS SINCE 1895 ;M•INWi•m 
----------------------------------------
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--55 Wait Pltone, ao Wait ew <'J~ 1t--

(Con.tinued from Pag e 8) 

The power supp ly for the RF unit 
consists of two rectifier sys tem s, one 
using a 5Z3 to sup pl y the pl a tes and 
screen-grid s of the two low power 
stages an d th e othe r using a pair of 
866-JR's to supply the plate of the 
fina l amplifier. The power supply on 
the modulator chassis uses a 5Z3. On 
each chassis there is a sepa rate fil ament 
supp ly. On the RF chassis and on 
the modulator chassis there a re two 
switches one for the filament supply 
and on; for the plate supply. Thus, 
one unit can be operated indepen
dently of the other. When using the 
RF unit alone for CW operation, join 
termina ls No. 2 and No. 3 and con
nect the 11 5 volt suppl y line to ter
minals No. 1 and No. 2. In this condi
tion of opera tion SW-1 controls the 
filaments and SW-2 controls the plate 
supp lies . For phone ope ra ti on, in wh ich 
it is desired that a sin gle switch operate 
a ll plate supplies, connect the 115 volt 
supply line to terminals N o. 4 and 
No. 5 on the modulator chassis; then 
connect terminals No. 1, No. 2 and 
No. 3 on the modulator to th eir re
spectively numbered terminals on the 
RF chassis. On the RF chassis, close 
SW-1 and SW-2. Then, on the modu
lator chass is, SW-1 control s a ll the 
fil aments and SW-2 controls a ll the 
plate supplies. 

T -1 
T-2 
T-3 
T-4 
CH-1 
CH-2 
CH-3 
CH-4 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 

C'.- 1 
C-2 
C-3 
C-4 
C~5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C- 12 
C-l3 
C-1 1 
C-15 
C- 16 
C-17 
C-18 
C-20 
C-21 

3 

RF Section 

FOR C.\J 

(9 p) 
l 

LINE 

Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES, 

T-19F76 
T-19P54 
T-19P56 
T -19F88 
T-19C39 
T-19C46 
T-57C53 
T-57C53 

Filament Trans(ormer 
Pla te Transformer 
Plate Transform er 
Filament Transformer 
I nput Choke 
Smoothing Choke 
Filter Choke 
Filler Choke 

Res is t o r s: 
7,500 Ohm 50 Watt RP.sistor 
50,000 Ohm 1 Watt Resistor 
50,000 Ohm 10 Watt Wirewound Resistor 
350 Ohm 10 \.Vatt \.Virewound Resistor 
3,500 Ohm JO Wa tt Wirewo unci Resistor 
20 Ohm 10 Walt Center Tapped Resistor 
20,0()0 Ohm 50 \V:-itt \Virew ound l1rsistor 

Condensers: 
4 Mfd. 600 Volt Condenser 
4 Mfd . 475 Voll Co nde nser 
4 M fd. 475 Volt Co od enser 
.002 Mfd. 1,000 Volt Mica Cr nd enser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Co nd enser 
100 M1rfc'. Variabl e Condenser 
.001 Mfd. 1,000 Volt Mica Condenser 
.0001 Mfd. 1,000 Volt Mica Condenser 
N~utralizing Condenser 
.002 M{d. 1,000 Vol t Mi ca Condenser 
,002 Mfd . 1,000 Volt Mi ca Co nde nser 
I 00 Mmfd. Variable C ond enser 
.0001 Mfd. 1,000 Vo lt Mica Condenser 
Neutra lizing Condenser 
.001 Mfd. 1,000 Volt Mica Condenser 
.001 Mfd. 2,500 Volt Mica Condenser. 
100-100 Mmfd. Variable Condenser 
2 Mrd. 1,000 Volt Oil Filled Condenser 
2 M fd. 1,000 Volt Oil Filled Condenser 

RF CHOKES, 
RF C hokes 

Misce llane o us Parh : 
J Chassis 17" x I 2 " x 4 • (Punched & Drilled) 
I Panel 10 }~• x 19 " (Pu nched & Drilled) 
l Pr. Chas!'-is M oun ting BraC"kets 
I 5-Contact Socket 
2 Octal Sockets 
3 4-Cont.act Tsolantite Socket:q 
3 4-Con tact Sockets 
2 Feec!-thru Bushings 

10 Stand-off Ins ula t o rs 
2 Coil Forms, 4-Prong 
I PhonP. Jack , Circuit C lo~in~ 
2 SPST Switches 
L Grid Grip 
:J Dinis, 2¼" Diamelpr 
I Coil Form 
1 Coil Form Plug 
I flase for PB-5 Plug 
I Name Plale Marked "OSC ILLATOR" 
1 Name Plale Marked "POWER -~ MP. 

GRID" 
Name P late Ma rk en "POWER AMP. 
PlATE" 

Mi~c:Pll ~neous nuts, bolts, sold er and mounting lu~s. 
kw!\- -.vashers and othP r hardware. 

Accessc r ies: 
Coil Furm per band N:~tional XIll3 <.:-r Equiv. 
Coil Form Plug per b:ind Nat,ion:i.l PB-S or 
Equivalent 
Coil Forms per Band Hammarlund XP-5:J or 
Equivalent 
150 MA DC Meter, 2 " Square Case , No Illumi 
nation, Tripletl 227-A or Equivalen l 
100 MA DC M eter, 2" Square Case, No Illumi 
nation, T riplei-.t 227-J-\ or Equivalent 
250 MA DC M ete r, 2" Sq uare Case, No Illumi
nation. Triplett 227-A or Equivalent 
Cabinet 
Crystal 
6F6-G Tube 
6L6-G or 6L6 GX Tube 
5Z3 Tube 
Jack Base Ca rd well JB 

1 809 Tube 
2 866-J R Tu be, 

80 Mmfd_ F ixed Air Condenser (C-1 9) Cardwell 
JD-80-OS (Used on ly on 160 Meters) 

Complete kit of 
.from your local 

the above ports with large size ci rcuit diagram available 
T hordarson distribntor. ( Accessories not included in. kit) . 

•M❖HWi•m TRANSFORMER SPECIALISTS SINCE 1895 
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--55 Wait Pkuie, 80 

T-1 
T-2 
T-3 
T-4 
CH-I 
CH-2 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-ll 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-ll 
C-l2 l 
C-13 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-74A31 
T-19MH 
T-19P54 
T-19F76 
T-17C00-B 
T-13C27 

Push-pull Input Transformer 
!\1odulation Transformer 
Plate Transformer 
Filament Transformer 
Filter Choke 
Filter Choke 

Resistors: 

5 Megohm ¼ Walt Resistor 
5,000 Ohm ¼ Watt Resistor 
25,000 Ohm 1 Watt Resistor 
250,000 Ohm ½ Watt Resistor 
500,000 Ohm ½ Watt Resistor 
l Megohm Volume Control 
2,500 Ohm I Watt Resistor 
100,000 Ohm l Watt Resistor 
250,000 Ohm ,¼ Watt Resistor 
1,000 Ohm I Watt Resistor 
50,000 Ohm I Watt Resistor 
50,000 Ohm I Watt Resistor 
150 Ohm 25 Watt Resistor 
2,500 Ohm 25 Watt Semi-Variable Resistor 
12,000 Ohm 25 Watt Resistor 
20,000 Ohm l Watt Resistor 
20,000 Ohm I Watt Resistor 

Condensers: 

.0001 Mfd. 500 Volt Mica Condenser 

.0001 Mfd. 500 Volt Mica Condenser 
10 Mfd. 25 Volt Condenser 
.03 Mfd. 400 Volt Condenser 
.1 Mfd. 400 \'olt Paper Condenser 
10 Mfd. 25 Volt Condenser 
.l Mfd. 400 Yott Condenser 
10 Mfd 25 Volt Condenser 
10 Mfd. 50 Volt Condenser 
8 Mfd. 600 Volt Condenser 

Triple 8 Mfd. 450 Volt Condenser 

RF Choke, 
RFC-l RF Choke 

l 
l 
I 
l Pr. 
2 
5 
I 
l 
I 
I 

Modulator Section 

Parts Required 

Miscellaneous Parts: 

Chassis 17" x 10", 2'' (Punched and Drilled) 
Panel 19" x 7" (Punched and Drilled) 
5-Lug Terminal Board 
Chassis Mounting Brackets 
Feed-thru Bushings 
Octal Sockets 
4-Contact Socket 
Dial Plate Marked "GAIN" 
Microphone Input Plug 
Microphone Input Plug Shield 

Miscellaneous Parta: (Cont.) 
2 SPST Switches 
2 Metal Tube Grid Caps 
Miscellaneous nuts, bolts, resistor and moW1tin~ 
lugs, lock-washers, and other hardware. 

l Cabinet 
1 Crystal 
2 6J7 Tubes 
I 6C5 Tube 

Accessories: 

2 6L6-G Tubes 
l 5Z3 Tube 

Complete kit of the abo11e parts with large size cirrnit diagram available 
/rorn your local Thonlarson distrib11.t.or. ( Accessories not included in kit). 

Bottom View of Modulator 

TRANSFORMER SPECIALISTS SINCE 1895 •ijMM&f,m1 -------------------------------------------
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Chassis View 

PORTABLE mobile operation on 5 
and 10 meters is the distinctive fea

ture of this unit. It is of a rug
ged chassis type constructi on espe
cially planned to be used in auto
mobiles. It operates from a 6 volt 
storage battery using a vi bra tor power 
supp ly which may be remotely con
trolled from a point several feet away, 
as for example, a driver's sea t. 

The RF tube line-up is as follows: 
a 6V6i-G tri-tet crystal oscillator, and 
a T-21 final amplifier. The oscillator 
stage ope rates with a 20 meter crystal, 
and doubling is carried on in the p late 
circuit. At no time is operation of the 
crystal stage "straight through" recom
mended. The oscillator plate tank is 
ca paci ty-cou pied to the T-21 grid . 
The T-21 operates "straight through" 
on 10 meters, and for 5 meter operation 
doub ling in the final is accompl ished. 
The final tank condenser is of the split
stator type. The fin al amplifier is neu
tralized in a conventio nal manner. The 
ca th ode tank coil is wou nd on a 1" 
form, and the oscillator plate and final 
plate tank coils are wound on National 
PB-1 6 bases with heavy copper wire. 
Power is taken from the final tank by 
means of a link. 

The power input to the final ampli
fier plate when it is properly loaded is 
of the order of 10-12 watts. The final 
stage cathode current should be be
tween 50 and 55 MA. 

Since the transmitter will be oper
ated in an unattended condition, the 
three variable condenser adjustments 
are made with a screw driver and then 
locked with special nuts. The metering 
of the oscillator cathode current, the 
final grid current and the fin al cathode 
current is done by plugging in an ex
ternal meter in the jacks provided. 

A single 6V6-G tube operates as a 
Class A amp lifier to modulate thE: T-21 
tube. Provision is made for remo tely 
connecting a carbon microphone to the 
primary of the microphone transformer 
whi ch is installed on the under side of 
the ch assis. A contro l with a screw 
d1·iver adjustment permits the adjust
ment of the gain of the audio system 
to the desired amount. 

The power supply uses a vibrator 
having accessible actuating coil ter
minals. With such a vibrator it is pos
sible to avoid switching the high cur
rent which flows in the primary of rhe 

Bottom View 

vibrator transformer, and consequently, 
the con trol of this vibrator may be 
done at a distance without the neces
sity of using connections of high cur
rent carrying capacity. The rectifier 
tube is a 6WS-G. Connections made 
through socket S-2 to the contro l box , 
which may be located at any given con
venient place, are such that the closing 
of switch SW-1 causes the filaments to 
hea t and the current to tlow in the 
microphone circuit. The closing of 
SW-2 starts the vi bra tor. Con sequent
ly, SW-2 may be used as a stand-by 
switch. The operator is cautioned 
against closing SW-2 before the fila
ments have had time to heat, for the 
premature closing is lik ely to damage 
rhe 6W5-G. 

Separate plugs and sockets are pro
vided for the entrance to the chas is 
of the power supply and the control 
wiring. This also aids in keeping vibra
tor noises out of rhe microphone cir
cuit. As a further precaution against 

(Co11li1wed on following page ) 

Coil Turns 
Wire 
Size 

Diam. of 
Winding 

Winding I 
Length 

Sup porting 
Form 

==== - ===-..= --=-- - - - ---- - ---
N o. 16 

L-1 5 Enameled 
- I -

L-2 6 No. 10 
Bare 

16 
L-3 Center- No. 10 

1" 
C lose 

Wound 
Millen No. 4500+ 

Coil Form 
---- - ------ -

l " I 1" 

1 

_ _ 1_ 

Self-Supporting 
on National 
PB-16 Plug 

Self-Supporting 

10 Meters Ta pped Bare 
I l'1 2" on National 

_____ 
1 
_____ 

1 
_____ 

1 

____ , ____ ,_ PB-16 P_Iu_g __ 

6 I Self-Supporti ng 
L-3 Center- No. 10 l " I I" on National 

~ters Tapped _ Bare I __ __ _ I _ PB-16 Plug __ 

The l-i11k 011 L-3 iJ made of I /u rn r,f 1\'o. 14 bare cup prr w ire abou t I½" in dian ,d er looped 
arou nd the renter portion of L-3 and sup ported by the termi nal /up 0 •1 the PB-16 plug . 

UMN'ifi•m TRANSFORMER SPECIALISTS SINCE 1895 
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having any vibrator interference in the 
microphone circuit, any ripple which 
is superimposed on the leads from SW-1 
is effectively filtered out by the CH-2-
C-12 filter. All leads carrying current 
to the 6V primary of the power trans
former should be of heavy wire, No. 16 
or larger. This measure must be taken 
so that the full battery volta ge is avail
:ible at the transformer. Sim il arly, the 

1'-1 
T-2 
T-3 
CH-l 
CH-2 

R-l 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-l0 

J-1 

THOROARSON TRANSFORMERS 
nnd CHOKES 

T-14R38 
T-86A02 
T -!9Ml3 
T-57C53 
T-14C61 

Power Transformer 
?i.1icrophone Transformer 
1vlodulatlon Transformer 
Fitter Choke 
Filter Choke 

Resistors: 
200 Ohm 1 Watt Resistor 
500,000 Ohm Volume Control 
300 Ohm 10 Watt Resistor 
20,000 Ohm 10 Wal.t R tasis t or 
50,000 Ohm 1 Wast R c-sistor 
350 Ohm 10 Watt Resist.or 
12,000 Ohm 10 Watt R es istor 
50,000 Ohm l Watt R istor 
350 Ohm 10 Watt Resistor 
l0,000 Ohm 10 Watt Resistor 

Condensers: 

C-l .002 Mfd. 500 Volt Mica Condenser 
C-2 .0 l Mfd. 400 Volt Condenser 
C-3 .002 Mfd. 500 Volt Mica Condenser 
C-4 .002 M fd. 500 Volt Mica Condenser 
C-5 100 Mmfd. Variable Condenser 

wire in the power cable from S-1 to 
the battery should be l;irge. This pre
caution a lso tends to minimize vib rator 
noise. 

The polarity of the battery when 
connected to the transmitter is not im
portant. However, when in stalled in 
an automobile in which one battery 
serv es both the transmitter and the car 
electrica l sys tem, some attention should 

C-r~ 

C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-l7 
C-18} 
C-19 

Parts Required 

Condensers: (Cont.) 
35 Mmfd. Variable Condenser 
.0001 Mfd. 500 Volt Condenser 
.002 Mfd. 500 Volt Mica Condenser 
.002 Mfd. 500 Volt Mica Condenser 
Neutralizing Condenser 
35-35 Mmfd. Variable Condenser 
100 Mfd. 25 Volt Electrolytic Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
.1 Mfd. 400 Volt Condenser 
.1 Mfd. 400 Volt Condenser 
.05 Mfd. Oil Impregnated Condenser 
.05 Mfd. Oil Impregnated Condenser 
Double 8 Mfd. 450 Volt Condenser 

RF Chokeo, 

RFC-1 RF Choke 
RFC-2 RF Choke 
RFC-3 RF Choke 
RFG-4 RF Choke 

Miscellaneous Parta : 

Chassis 11" x R" x 31r (Punched and Drilled) 
Vibrator Mounting Plate 
Bottom Plate 

be given 
especially 
chassis is 
of the car. 

to the polarity. This 1s 
necessary if the transmitter 
in contact with the frame 

In wiring, careful attention should 
be given to the placement of lead s 
and chassis connections. Wherever pos
sible the leads carrying v ibrator current 
should not be common with those car-
rying signa l currents. 

9-1 

C-19 

Miscellaneous Parts : (Cont.) 

l Control Box 
3 Octal Sockets 
l 4-Conta<·t Socket, Steatite 
l 6-Contact Socket. Steatite 
I 6-C,mtact Socket 
1 6-Prong Plug 
1 4-Prong Plug 
1 6-Contact Socke t 
1 4-Con tact Sockei. 
2 Feed-thru Insulators 
2 Coi l Sock~t.s 
3 Coi l Base Plugs 
3 Circuit C losi ng Jacks 
l Crysta l Socket 
2 4-Prong Coil Forms 
6 ltesi~Lor iv!ounting Strips 
lVIiscellaneous nut.<;, bolts, solderiug and mounling 
lugs, lock-washer~ and other hardware. 

Accessories: 

Vibrator, Electronics #427 or Equlvaleut 
Crystal 

I T-21 Tube 
l 6W5-G Tube 
2 6V6-G Tu bes 

Complete kit of the above parts with large size circuit diagram available 
from yollr local Thorclarson distributor. ( Accessories not included in kit). 

TRANSFORMER SPECIALISTS SINCE 1895 DMniMM•m -------------------------------------------
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----f :l. 'Wait i,~ <JI/.~----
FOR PORT ABLE AND EMERGENCY SERVICE 

Cabinet V iew 

OP ERATING on either 115 volts 
AC or 6 volts DC this unit not 

on1y prov id es the ;im ;teur with an 
emerge ncy transmitter for battery op
eration but ;ilso may be used as the 
regular transmitter in the "shack" when 
so desired. No changes of parts or 
wiring are necessary for convers ion 
horn AC to DC- on ly the insertion 
of the proper power p.ug is required. 

On ba ttery operation 10 to 12 watts 
in put may be ob tai ned, and on AC 
ope ra tion , slightly more than 12 watts 
input may be expected. 

The oscil lator tube is a 6V6-G used 
in a recrenerative type circuit having an 
RF ch~ke in the cathode circuit. The 
final s tage uses an 807 tube. 

The final tank circuit consists of 
two co ndense rs, C-1 0 a nd C-11, and 
a coil, L-2. This tan_k circuit may be 
use d in t he conventiona l manner by 
turnin~ C-11_ to maxi mum cap;ic,ity, 
in wh ich position a bent rotor p,;ite 
shorts it out and grounds one s ide 
of the link. For se ttings of C-1 l Jess 
than fJJ!I capacity, the _807 is workin g 
into a Ri network having for its e le
ments C-10, C-11 and L-2. A single
wire anten na may then be connec ted to 
the high s ide of C-11_, and t he deg_ree 
of loading may be ;id1usted by varying 
C-11 ;rnd retuning C-10. In all 
cases C-10 shou Id be tuned for the 
minimum plate current , _a nd eac_h re
adjustment of C::-1_1 will_ require a 
change of C-10. 1 hi s provides an easy 
method of connecting a wide v;iriety 
of types of si nrie-wi_re a11tennas _to the 
transmitter and quickly ad1ustmg to 
th e proper degr , e of loading. T he_ load
ing is made greater as the capacity of 
C-11 is decreased. 

A single meter is provided with a 
switc h which permits reading plate 
cu rrent in either the oscillator or the 
fi na I stage. Bec;i use of the excellent 
sh ielding and the good circuit layout 
it was unnecessary to neu tral ize the 
807 tube. 

The transmitter may be used on all 
bands from 160 to IO meters, a nd 
doubling may be accomplis hed in the 
crystal stage when using 160, SO and 
-W meter crysta ls. A closed circu it 
jack is provided which permits keying 
the osc illator a nd amp lifi er stages s im
ultaneously. Too much gr id excitation 
on the 807 final causes the scree n-grid 
current to become too h igh. Because 
the screen-grid voltage is obtained 
through a dropping resister, this in
crease in screen current causes the 
screen-grid voltage to become low 
enough th a t the power output capabil
ity of the 807 is reduced. In cases 
where less exc itat ion is desired, the 
osc illato r tank condenser C-6 may be 
turned toward its minimum capacity 
setti ng. 

Bottom View 

Chassis View 

T he modulator is a 6Y6-G operating 
Class A, and the audio ampl ifier section 
consists of two 6J 7 tubes, pentode con
nected, prov idin g enough _gain for 
operation with a crystal microphone. 

The power supp ly uses a special 
vibrator tra nsformer whi ch may be 
used on either 6 volts DC or 115 volts 
AC. For AC operation the heater 
voltage fo r th e tu bes is obta ined from 
a transformer win d ing; a nd for DC 
operation the heater vol t age is obta in ed 
d irectly from the battery. 

In DC operation the clos ing of SW-1 
causes the filJments to be heated, and 
the clos ing of SW-2 causes the vibrator 
to operate. ;\ short time should be 
allowed for the heate rs to w;irm up 
before closing SW-2. Unless suc h a 
precaution is taken, there is possibility 
of dam;1ging the 6W5-G tube. 

In AC operation SW-1 should be 
closed , and the complete power supply 
is then co ntroll ed by SW-2. To pro
vide a source of high voltage D C for 
the operation of rece ivers or any othe r 
auxil iary equ ipment , a sw itc h is pro
; ided on the meter p:i nel wh ich re
moves the plate voltage from the tu bes 
in the tra nsm itter an d makes it avai l
able at a te rmin a l board to which may 
be connected any other equipment. 
Th is switch . SW-3. c;in then be used 
as a stand-b y switch between t ra ns
missions. T his source of voltage is 
avai lab le in either AC or DC operation. 
It is a n extremely handy way of sup
p lying the hil!h voltage re quired for 
J receiver. Currents up to 100 MA 
m ay be drawn from the supp ly for 
use o n external equipme nt. 

The complete transmitter is mounted 
in a small m eta l cabi net and the entire 
unit, incl uding the cabinet, is finished 
in gray Rat enamel. 

iijr1m%fiam ______ T_R_A_N_S_F_O_R_M_E_R __ S_P_E_C_I A_L_I_S_T_S_S_I_~_7_C_E __ I_B_9_s ____ _ 
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T-1 
T-2 
CH-1 

R-1 
R-2 
R-3 
H-4 
H-5 
H-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 

THORDARSON TRANSFORMERS 
and CHOKES 

T-14R40 
T-19Ml 3 
T-57C53 

Power Transformer 
Modulation Transformer 
Fil te.r Choke 

Resistors: 
20,000 Ohm 1 Watt Resistor 
360 Ohm 10 Watt Resistor 
16,000 Ohm 10 Watt Resistor 
100,000 Ohm I Wa tt Resistor 
300 Ohm 10 Watt Resis tor 
16,000 Ohm 10 Watt Resistor 
50 Ohm 10 Watt Resistor 
60 Ohm 10 Watt Resistor 
6 Megohm ½ Watt Resistor 
5,000 Ohm 1 Wa tt Resistor 
3 Megohm ½ Watt Resistor 
500,000 Ohm ½ Watt Resistor 
1 Megohm Volume Control 
6,000 Ohm 1 Watt R esistor 
3 Megohm ½ Watt Resistor 
600,000 Ohm ½ Watt Resistor 
500,000 Ohm ½ Watt Resistor 
300 Ohm 10 Watt Resistor 
20,000 Ohm 1 Watt Resistor 
20,000 Ohm 1 Watt Resistor 
30,000 Ohm 20 Watt Resiotor 

Condensers: 
.01 M fd. 400 Volt Condenser 
.0001 Mfd. 500 Volt Mica Cond.enser 
.01 Mfd. 400 Volt Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.000 1 Mfd. 500 Volt Mica Co ndenser 
100 Mmfd. Variable Condenser 
.002 Mfd . 500 Volt Mica Condenser 
.002 Mfd . 500 Volt Mica Condenser 

FOR PORT ABLE AND EMERGENCY SERVICE 

C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21} 
C-22 
C-23 
C-24 

RFC-I 
RFC-2 
RFC-3 

Parts Required 
Condensers: (Cont.) 

.002 Mfd. 1,000 Volt Mica Condenser 
100 Mmfd . Variable Condenser 
100 Mmfd. Variable Condenser 
10 Mfd . 25 Volt Electrolytic Condenoer 
.04 Mfd. 400 Volt Condenser 
.04 Mfd. 400 Volt Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
.04 Mfd. 400 Volt Condenser 
.04 Mfd. 400 Vol t Condenser 
10 Mid. 25 Volt Electrolytic Condenser 
.5 Mfd. 400 Volt Condenser 
4 Mfd. 600 Volt Condenser 
Double 8 Mfd. 450 Volt Condenser 
.05 Mfd. 1,600 Volt Condenser 
.05 Mid. 1,600 Volt Condenser 

RF Chokes: 
RF Choke RFC-4 
RF Choke RFC-5 
RF Choke 

RF Choke 
RF Choke 

Miscellaneous Parts: 
l Chassis 10• x 14 " x 3 " (Punched and Drilled) 
1 Panel (Punched and Drilled) 
1 Cabinet 
1 Vibrator Mounting Plate 
3 Feed-thru Insulators 
3 5-Con tact Sockets 
5 Octal Sockets 
1 4-Contact Socket 
1 5-Con tact Socket 
2 DPST Switches 
I SPDT Switch 
I DPDT Switch 
1 Phone Jack, Circuit Closing 

MiaceJla.neoue Parts: (Cont.) 

I Plug 
2 Sockets 
I Mic. Plug 
I Mic. Plug Shield 
4 Knob• 
1 Name Plate Marked "A.F. GAIN" 
1 Name Plate Marked "CRYSTAL OSC. 

PLATE" 
2 Name Plates Marked " POWER AMP. PLATE" 
I Name Plate Marked "SEND-RECEIVER" 
I Name Plate Marked "PLATE VOLTS" 
1 Name Plate Marked "KEY" 
1 Name Plate Marked "PLATE CURRENT" 

Miscellaneous nuts, bol ts, soldering lug~ lock
washers, grommets and other hardware. 

Acce • aorie• 1 

Vibrator Mallory 825 or Equivalent 
0-100 MA DC Meter 2' Square Case Triplett 
227A or Equivalent 
Crystal 

I 6W6-G Tube 
2 6V6-G Tubes 
2 6J7 Tubea 
1 807 or HY61 /807 Tube 
2 160 Meter RF Coils, End Linked, No Tap, Bud 

OEL--160, or Equivalent 
2 80 Meter RF Coils, End Linked, No Tap, Bud 

OEL--80, or Equivalent 
2 40 Meter RF Coils, End Linked, No Tap, Bud, 

OEL--40 , or Equivalent. 
2 20 Met.er RF Coils, End Linked , No Tap, Bud 

OEL--20, or Equivalent 
2 10 Meter RF Coils, End Linked, No Tap, Bud 

OEL--10, or Equivalent 

Complete kit of the aboue parts with Large size circuit diagram available 
from your local Thordarson distributor. ( Accessories not inclnded in kit}. 
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Panel Vie, 

T HIS 40 w:itt exciter operates on 
the five :im:i teur ba nd s from 160 

to 10 meters, ;di bands being selected 
by switches on th e panel. The ope rator 
ha s the ch oice of three crys t;il frequen
cies, which may provide oper;it ion on 
al l bands or at s'ightly different points 
in the sa me band. 

The exciter is ;i three-stage unit 
usrng a 6 \16-G crystal oscillator, a 
6L6-G buffer-doubler and an 807 final 
a mplifi er. The excite r is built on a 17" 
>< 13" x 4" chassis, complete with its 
filament and high v oltage power sup
plies. It is supp lied with a speci:illy 
prepared 19" x 12¼" panel design ed 
to harmonize with the many high power 
units with whi ch it may be associated. 
The p,1nel is fini shed in black with white 
lettering oppos ite all switches and dial s. 
No additional markings or lettering a re 
necessary. The position of each coil 
switch is clearly shown. The chassis 
is equipped with a fiv e- lug terminal 
bo:i rd so that connections can be made 
for controITing high volt;ige power sup
plies a nd filament suppli es for other 
uni ts by mea ns of the switches on th is 
chassis. 

Circuit Details 

The 6\16-G crystal oscillator is of 
the regenerati ve type ha ving ,111 RF 
choke in its c;ithocle circuit. The os
cillator pl ;ite tank coi l is a Barker 
;,nd William son type 2AB, which may 
he tuned with one condenser to all five 
frequency bands. This tank coil is di
vided into five sections, an d the switch
ing is such that a ll fi ve sections are used 
for 160 meters; and only one sect io n 
for IO mete rs. The shorting switch on 
chis coil is such that not only a re 
the unused portions of the coil shorted 
out, but the unused portion ad 
jace nt to the o ne in operation is inde
pendently and direc tly shorted out. 
This feature reduces the losses due to 
shorted turns. 

The oscillator stage operates with 
a plate voltage of 350 volts a nd a sc reen 

,·ol cage of 180 vol ts. \,\/hen loaded by 
the buffer-doubler st:ige, the osctl I a tor 
pl;ite current is about 20 to 25 MA. 
For 10 meter ope ration best results 
are obtained by using a 20 meter crys
tal, although quadrupling from 40 
meters may a!so be e;is ily c;irriecl out 
in the buffer-doubl er. The crystals are 
rr>ounted on the chassis with very sbort 
le ads to the grid circuit. Cryst,1{ switch
ing is accompli shed by means of a Aex
ible shaft connected to the crystal 
switch on the p,1nel. This allows the 
cryst;il to be well placed to avoid un
desirable electrica l effects and also per
mits the crystal S\\itch to be placed in 
;i position on the panel which m akes 
operation most convenient. 

The buffer-doubler st age uses a 
6L6-G with a plate voltage of 400 V. 
;ind a screen voltage of 180 V. This 
stage also ha s for its pla te t;ink coil 
a type 2AB coil which covers five bands 
with one condenser. When lo;id ed down 
by the grid of th e final s tage, the buf
fer-doubler pla te current is 35 to 40 
MA. With excit;ition on any band from 
160 to 20 meters the bL.1 ffer-dou bier 
stage very efficiently doubles. With 
exci tat ion on 160, 80 and 40 meters, 
quadrupling may be accompli shed in 
this s t;ige. Alth ough th e 6L6-G is no t 
neutr;ilized, the ,1mount of feedb ack 
is so low ch a t the stage may be worked 
"stra ight through" on 160 meters. 

The final a mplifier stage uses an 807 
and oper;ites with 400 volts on the 
plate and 270 volts on th e screen. A 
power input of 40 w:1tts may be ob 
tained under such conditions, a nd the 
power output is of the order of 25 
watts. The excitation to thi s s tage 
shou 1d be adju sted so that the grid 
current is 5 to 10 MA. Care should be 
taken not to overdri ve this beam power 
tube, for in such a case the plate effi
ciencv decreases. Usuallv more than 
enough excitation is obtain;ible, and 
the reduction of excitation to thi s stage 
may be accomplished by slightl y de
tuning th e buffer-doubler tank . The 

Chass is View 

cathode bias on the buffer-doubler 
stage prevents the current from rising 
to ;1h norm al values when decurnng. 
The final plate coil is of turret type 
co n st ruction ; and the turre t has 
mounted upon it a coil for each of the 
five b:rnds, each coil with its associ
ated link. Provision is made for sho rt
ing out the four unu sed coils and their 
links. The fin a l tank condenser is of 
the sp lit-sta to r type with the rotor 
grounded. It was not found necessary 
to neutralize the fin a l ;implifier. 

The power supply uses an 83 recti
fier, and the power transformer is con
se rva tively rated. Filament and plate 
supplies ma y be sw itched separa tely 
from the front of th e pane l. The 
switches a re plainly marked on each 
panel. 

The oscillator tank and buffer t ;i nk 
coils are mounted with th eir axes at right 
angles to each other to ;1vo id any inter
action. The final tank coi l is mounted 
above the chassis. and no coupling 
exists from the final coil co ,1ny of th e 
low power s tages. 

The powe r output is suflicient to ex
cite Class C stages h ;iv ing in pu ts as 
high as 250 to .J.00 watts. A single 
meter on the p;i nel and its associated 
switch provide current re:1dings in the 
followi ng circuits: crystal oscillator 
plate, buffer-doubler plate, final arnpli
F.er grid and fin:il amplifier plate. 

The chassis construction is so ar
ranged JS to provide for an increase in 
power output by ch angi ng to th e c ir
cuit show n for the 120 watt ba nd 
switching exciter. Knock-out holes are 
made for the addition of rectifier tube 
sodets . :,nd extra holes are drilled in 
the ch:1ssis to accommodate the dual 
plate transformer :1nd the T-19F77 fila
ment transformer ,·equired becau se of 
the ;iddition:il 866-TR filament load. 
Space is provided on the under side 
of the ch,1ssis for the mounting of the 
high voltage condensers used to filter 
the output of the 866-JR's. 

Mte\i1NM•m ______ T_R_A_N_S_F_O_R_M_E_R_S_P_E_C_I_A_L_I_S_T_s __ s_IN_C_E __ 1_8_9_5 _____ ~ 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 
T-2 
CH-I 
r.H-2 

T-19F76 
T-~4P60 
T-7 5C5 l 
T-75C51 

Filament Transformer 
P\ale Transformer 
Filter Ch oke 
Filter Choke 

Resistors: 

R - 1 20,000 Ohm I Wa tt. Resistor 
P, -2 350 Ohm 10 W att Resistor 
R-3 l 00,000 Ohm I Watt R esis lo r 
R-4 350 Ohm 10 Watt Resistor 
R-5 10,000 Oh,, 10 Wa n Resisto r 
R-6 350 Ohm 10 Wat t Resistor 
R-7 50 Ohm 10 Watt Resisto r 
R-8 50 Ohm 10 Wan Resisto r 
R-9 50 Ohm 10 Watt Resistor 
R-10 50 Oh m 10 Wntl Resisto r 
R-11 25,000 O hm 50 Watt Sem i-Va ri a ble 

Resistor, Ohmite or Equivalent 

Bottom View 

C-15 C-16 
R- 11 

Parts Required 
Condensers: 

C-1 .002 Mfd. 1000 Volt Mi ca Co ndenser, 
CD-1-6D2 or Aerovox 14 55 

C-2 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6Tl or Aerovox 14 55 

C-3 .002 Mfd. 1000 Volt Mica Cond ooser, 
CD-4-6D 2 or Aerovox 14fi5 

C-4 .002 Mfd. 1000 Volt Mic, Condenser, 
CD-1-6D2 o r Aerovox 1455 

C-5 100 Mmfd . Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-6 .000 1 Mfd. 1000 Volt. Mic a Condenser, 
CD-4-6Tl or Aerovox 1455 

C-7 .002 Mfd. 1000 Volt Mi ca Condenser , 
CD-4-6 D2 or Aero vox 1455 

C-8 .002 Mfd. 1000 Volt Mi ca Condenser, 
CD-1-6D2 or Aerovox 14 55 

C-9 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-10 100 Mmld. Variable Co nden ser, Cardwell 
ZU-100-AS or Equivalent 

C-11 .000 1 Mid. 1000 Volt Mica Cond enser , 
CD-4-6Tl or Ae rovox 1455 

C-12 .002 Mi d. 1000 Volt Mi ca Condense r, 
CD-4-6D 2 or Aerovox 1455 

C-1 3 .002 Mid. 1000 Vo lt Mi ca Condenser, 
CD -4-6D2 or Aero vox 1455 

C-1 4 260-260 Mfd . Va riable Condenser, Card
well M R -260-BD o r Equivalent 

C- 15 8 M id. 600 Volt. Electrolytic Condenser, 
Mall ory I-IS-693 or Equivalent 

C-16 8 Mfd . 600 Volt E lectroly tic Condenser , 
Mall o ry HS-693 or Equivalent 

Tube~: 
6V6-G 
6L6-G o r 6L6 GX 
807 or HY61/807 
83 

Tube 
Tube 
Tube 
Tube 

RF Chokes: 
RFC-I RF C hoke, Millen 
RFC-2 RF Choke, Millen 
R FC-3 RF Choke, Mill en 
RFC-4 RF Choke, Millan 
RFC -5 RF Choke, Millen 
RFC-6 RF Choke, Millen 

, 341 0 I o r Equiv -
• ~4101 or Eq uiv-
. 34 100 or Equiv . 
#34101 or Equiv. 
; :J4 100 or Equiv. 
134 100 or Equiv. 

A /:, E G 

~ 
1 ! 

I S\11-4 

T T T T 
8 D F H 

Miscellaneous Parts: 

Punched Chass is 17" x 13 '' x 4 " 
Panel 19 " x 12 ;/," 

1 P r . Chassis tvi ounLing Brackets 
1 Co ndenser M o untin g Bracket 
2 B ushin gs 
2 Oci·a\ Soc~et s 

1 
3 
2 
1 
3 

4-Contact Socket 
5-Contact Soc ket, Steatite 
4-Contact Soc kets, Steatite 
F eed-thru T nsulators 
Grid Grip 
Crystal Socke ts , Millen f 33002 or Equ iv_ 

SW-I S ic-,gle Pol e 4-Throw Switch, I sola ntite, 
Centralab 2542 o r Equivalent 

SW-2 SPST Swi t ch, Arrow H & H '20994 
SW-3 SPST Switch, Arrow H & H •20994 or 

Equiva len t 
SW-4 2-Po le 4-T hrow Swi tch, lsoJantite , Cen

trala b 2543 or Equi valent 
L-1 Band Swi tch Coil, B-W Type 2AB o r 

Equi valent 
L-2 Band Sw itch Coil , B-W Typ e 2AB o r 

Equiva len t 
L-3 Baby Tur ret, B-W Type BTCL 
M- 1 0-200 MA DC M eter, 3' Square Case, 

Rear Illu'Ylination, Triplett #327A o r 
Equiv;:i lent 

1 G rid G rip, National Type 24 or Equi v. 
3 Control \Vheels 2¼ 11 Diameter, Coto 

CI -45 or Equivalent 
5 Kn obs, Crowe #588 or Equi va len t 
I Tu be S hield, Hammarlund Type PTS 

or Equi val ent 
Shaft Extension, Yaxley #RS-242 
Pa nel B earing Assembly, Johnson #256 
o r Equivalen t. 
Sha ft Couplin g, National TX-11 

i\1 iscell aneous screws, nuts , bolts , lock-washers 
required hook-u p wire and othe r hardware. 

Ci rcuit dial!.rnm, drawings and full size tem[Jlate of chass is 
available ./ram Th ordarson 15 cents net each, posrpaid. 
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Panel View 

FOR transmitters having inputs as 
high ;is 700 or 800 1y;1tts this exciter 

provides adequate excitation on :ill 
bands from 160 to 10 meters without 
the necessity of plugging in differe nt 
coils. Three crystal frequenci es and 
five operating bands may be se lected 
at will by mean s of control s on the 
panel. 

The exciter uses for its final i\mplifier 
an 811 tube operilti11g at ;i plate volt:ige 
of 1000 volt s. The power input to 
the final stage is 120 watts, and power 
.outputs of over 70 w;Jtts ma y be reaL 
ized on all bands. 

Th e panel is an es pecially des igned 
unit requtnng no additional n;ime 
plates or markings. It is finished in 
black with white le ttering. and rhe 
position of eac h control is clearly rn
dica ted. 

The chassis and panel are the sa me 
as those used on the 40 watt band 
switching exc irer. For converting rh e 
40 watt unit to this 120 watt unit it 
is ne cessa ry only to rep 1ace the fil :i ment 
plate tran sformers, to adcl two filte r 
condensers, a ncu trali zing condenser 
an d a bleeder resistor; and to rep lace 
the final tank circuit with a l,irger 
unit. The sa m e convenience of opera
tion and attractive appearance will be 
retained by the amateur who wi shes to 
increase th e power output o f his exc irer 
without obso leting the sm all er equip
ment. 

The crystal oscillator s t age uses a 
6V6-G tube operating with ;i plate 
voltage of 1 SOV. and ;1 sc reen-gr id 
voltage of 190\1. This st,1ge drives a 
buffer-double r stage with a 6L6-G tube 
operating at ;i plate voitage o f 400V. 
and a sc reen-grid vo ltage of 275V. 
This buffer-doubler stage provid es ;ide
quate excitation to the 8 11 grid 011 a ll 
bands . 

Chassis View 

The cryst,d osc i!l ;1 tor stage orera tes 
wi th cryst;ils in ;iny band from 160 
to JO meters. Wh en using crystals in 
the 160, 80 a11d 40 m eter band s , doubl
ing m ;iy be accomplis hed in the oscilla
ror ; ;ind eno ugh output is ;ivailab1e 
from it to dri ve th e 6L6-G buffer
doubler stage eas il y. 'vVhen working 
"s traight through" in the crysta l oscilla
tor s tage, the plate current is of th e 
order of 20 to 2 S MA when load ed 
with th e grid of the buffer-doubler 
stage. T he buffer-clo• •hler stage may he 
operated " st raight throu g h ," or it may 
be used to double. With grid exc itati on 
on 160, 80, 40 an d 20 1T1eters. doubling 
is easjj1 accomplished in this s tage with 
enough power ou tp11 t to exci re the 811 
bnal st;1ge easilv. \Vith excitation on 
160, 80 an d 40 n-ete rs. qu;iclrupling 
ca n be ca rri ed on to gi ve good outputs 
on 40. 20 and 10 m eters. 

Although the huffer-doub 1er srage is 
not neutrali zed. no difficulties w ill be 
encountered when operating " str;i ie-hr 
th rougl1." Hmvever. for best resu I ts. 
it is recomme nd ed that w hereve r ross i
ble frequency multiplicati on be ac
comp lished in thi s stage. 

The osc ill;ito r and buffer-doubler 
plate tank coils are secti onalized and 
mounted on a swi tch so th at th e 
;i m oun t of the coi I being u sed can he 
eas ily con troll ed from the panel. It 
is thu s possihle to tun e to all fiv e bands 
w ith :i sing le condenser. These r;rnk 
coi Is a re of the type in which the u n
u se d winding is short circuited. 

The buffer-doubl e r stage is capacity 
coupled to th e 81 1 grid . At resonance. 
an d when load ed by the fin ;i l grid , the 
plate current i11 the buffer-doubler 
sta ge is of the o rder of 55 to 60 MA. 

The fin;il tan k circuit consists of a 
split-s t :i tor conden ser and a Barker
Williamso n type BCL turret asse mbl y. 
This coil assembly consists of fi ve coils , 
o ne for ea ch frequency band. The coil 

Bottom View 

wh ich is des ired m av be se1ec ted from 
the panel. and th e· other four coi Is 
with the ir link s shorted out. 

The 8 l l tu be is neu tr.1li zed in a co n
ven ti ona I manner. a nd no diffi cu lty is 
encountered in nbt a ining perfect 11eu
tra liz,1 ti on. 

Sin ce it is a high mu tube, the 811 
requires no bias to protec t it in th e 
event of failure of excitation. In this 
exciter g rid leak bia s is used . . With 
prorer excitation the grid current 
should be 30 to 35 MA 

Two DC power supplies are mounted 
upon this chassis. one delivering 400 
volts to sup ply the osc illato r and 
buffe r-doub ler st ages and the other 
de liverin g 1000 volts to th e 8 11 tube. 
The low voltage recti fier uses a 5Z3 
tu be, .1nd the hi gh voltage rect ifi er 
uses two 866-JR tubes. These power 
su ppli es :ne filtered with the sa me 
chokes. 

Fi lament supplies for the RF tub es 
an d for the rec tifier tubes are contro lled 
by .1 s ingle switch on th e panel, and 
the two hi g h voltage sup plie s by an
other switch. The termi nal board on 
the rear of the cha ssis ha s three ex tra 
terminals so that o ther units associated 
with thi s exciter may be controlled 
by the exci ter switches. 

A si ngle meter is mounted upon the 
panel, and und er it a four-position 
switch permits the reading of the osc il
lator plate current, the buffer-doubler 
plate current, the final amplifier grid 
current and rbe final amp li fier plate 
current. 

The three crystal soc kets are m ount
ed on the chassis base. The selector 
switch is courled to the panel switch 
by me.ins of a Fl ex ible shaft , thus 
permitting the c rys tals to be located 
for best perforn1.1nce .1nd re taining a 
co nveni ent sw itch position on the 
panel. 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 
T -2 
CH-I 
CH-2 

T - 19F77 
T -19P57 
T - 75C5 1 
T-75C51 

Filament Transform er 
Plate Transformer 
Filter Choke 
Filter Choke 

Resistors: 

R-1 20,000 Ohm I W a tt Resis tor 
R-2 350 Ohm 10 Watt Resisto r, O hmi te 

Bro wn Devi l o r Equi va lent 
R-3 I 00,000 Ohm 1 Watt Resistor 
R-4 350 Ohm 10 Watt Resistor, Ohmit e Brown 

Devil or Equivalent 
R-5 2,500 Ohm JO Watt Resistor, Ohmite 

Brown Dev il or Equivalent 
R-6 20 Ohro JO Watt Center Tapped R es isto r, 

Ohmite Bro wn Devil or Equivalent 
R-7 50 Ohro 10 Watt Resistor, Ohmite Brown 

D evil or Eqll..lva lent 
R-8 50 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-9 50 Ohm 10 Watt Resistor, Ohmite Brow n 

D e v il o r Equivalent 
R-10 50 Ohm [0 W a t t Resistor, Oh mite Brow n 

D ev il o r Equiva lent 
R-11 25,000 Ohm 50 W att Semi-Variable Re

sistor, Ohmit"<• 0585 o r Equi vale nt 
R-12 100,000 Ohm 50 Watt Resistor, Ohrnite 

o r Equivalent 

Condensers: 

C-1 .002 Mfd . 1,000 Volt Mica Condenser, 
C-D 4-6D2 o r Aerovox 1455 

C-2 .0001 Mid . 1,000 Volt Mica Condenser, 
C-D 4-6T I or Aero vox 1455 

C-3 .002 Mfd . t ,00 0 Volt i\1ica Condenser, 
C-D 4-GD2 or Aerovox 1455 

C-4 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Ae rovox t455 

C-6 

C-7 

C-8 

C-9 

C- 10 

C-11 

C-12 

C-13 

C-14 

C- 15 

C- 16 

C-17 

C- 18 

C-19 

Parts Requ ired 

Condensers: (Cont.) 
.0001 Mfd. 1,000 Vol , Mica Condenser, 
C-D 4-6T l o r A .. c rovox l4f> J 
.002 Mfd. 1,00() Volt M i,·a Condenser, 
C-D 4-6D2 or Aerovox 14 5., 
.002 Mfd. 1,000 Volt Mi,•:, Condenser, 
C-D 4-6D2 or t-\erovox 14 5J 
.002 M fcl . 1,000 Vol t Mil'a Condenser, 
C-D 4-602 or Ae rovox 14 .~,.J 
100 Mmfd. Variah le Co nd c11:;.e r , Cardwell 
ZU-100-AS or Eq ui valent 
.0001 Mfrl. J ,000 Volt :V[ica Condenser , 
C-D 4-GT I o r Aerovox 1450 
.002 Mfcl. 1,000 Volt i\1ica Condenser, 
C-D 4-6D2 or Aerovox 1455 
.002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Ae.rovox 1455 
210-210 Mmfd . Variable Condenser, 
Cardwell XT-2 10"PD or Equ ivalent 
8 Mfd. 600 Volt E lectr olvti c Condenser, 
Niallory HS-693 or Eq ui ValPnt 
8 Mfd. 600 Volt Electroly ti c Condenser, 
Mallory HS-li9 3 o r Equivalent 
2 Mid. 1,500 Volt Co ndenser, Mallory 
TX-808 or Equi valent 
2 Mid. 1,500 Volt Condenser, Mallo ry 
TX-808 or Equi va lent 
Nculraliz ing Cood(Jnc;e r, E. F. J o hnson 
:'. 13G45 or Eq ui valent 

Tubes: 

6V6-G Tube I 8 11 Tube 
6L6-G or I 5Z3 Tuhe 
6LGGX Tube 2 866-.Jr. Tubes 

RF Chokes: 

KFC-1 RF Choke, .Mille11 ~,1101 ('Ji Equiv. 
RFC-2 RF Choke, Mill en • ;34 10 1 or Equiv . 
RFC-3 RF Choke, MIIIPn :11 10 I o r Eriuiv. 
RFC-4 RF Choke, Mill en · :)4 101 o r Equiv. 

Pr. 
I 
2 
2 
I 
I 
0 
2 
I 
3 

SW-I 

SW-2 

SW-:J 

SW-.j 

L-J 

L-2 

1.-'J 

M-1 

:J 

Miscellaneous Parts : 

Pu11chcd Chassis 17 '' x 13" x 4 " 
Pane\ l~ " x 12 ¼" 
C hassis Mounting Bracke ts 
C'on den:wr Mounting BraC' ke t 
Bus hings 
Oct a l Sockets 
4-Con l.,ac t Soc ket 
;j-~onla <"t Socket, Steatil.,e 
4-Conta<..:L SockHs, SLeatiLe 
Vi•t.'cl-l hru Insulators 
G rid Gr ip 
Crys tal Sockets, Millen R33002 or Equiv. 
S ingle-Pole, 4-Throw Switch, Isolantite, 
Ce ntralab .:. zs,i'.1 or Equivalent 
SPST Sw'lch, Arrow H & H #20992 
(N ick ~l Pla t.ed) or Eq:uivalent 
SPST Switch, Arrow H & H 1i20992 
(Nickel Plated) or Equivalent 
2-Pole. 11-Thro w Switch, Isolantite, Cen
l r.-tlab 254a or Equivalent 
Uand Switc h Coil, Barker-Williamson 
T y pe 2AB or Equi valent 
Band S wi1.,c h Coi l, Barker-\Villiamson 
T y pe 2AB or E qui valent 
Co! \ Turre t Assembl y, Barker-\Villiam
so n Typ e BCL or Equivalent 
ll-21)IJ MA DC Meter, 2 ' Square Case, 
/{.~ :tr lllum inal.ion, Triplett #327- A or 
Equiv a lent 
Control \.Vhee ls, 2 ¼" Diameter, Coto 
CI-45 or Equivnlenl 
Knol.>s, Crow e f588 or Equivalent 
Sha ft Exl.en:;ion, Yaxley JRS-242 or 
Equiva lPn t 
Pan el B earing Assembly , Johnson §256 
or Equ ivalent 
8 hafl Co upli ng, Na lional ~f' X -11 

C-5 100 Mmfd . Va ri able Condenser, Cardwell 
ZU-100-AS or Equi vale nt 

KFC- 5 
RFC-6 

RF Choke, Millen 
RF Choke, Mi lle11 

, :H I OI o r 
:)4 10 1 or 

Equi v. 
Equiv. 

M iscellaneous nut.s, bolls, soldedng lu gs, lock 
was hers, varnisl1<·d tubin g , ca ble and ot her ha rd wa re . 

Cirr:uil diagrflm, drnwings and lull size te,w,lrtre of c·hassis 
(ll'llilable .from Thordarsv11 I.> ceuls 11er ,•ach, /Jus11mid. 
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-----Band-Swdcli </~~-----

T HIS complete 100 watt transmit
ter consists of two units, each hav

ing its own power supply. The RF 
sec tion may be modulated or may be 
used for CW only. I ts final stage oper
a res at 1000 volts with 100 watts in
put. The modulator provides sufficient 
power output to modulate 100% the 
RF sec ti on, and the speech ;1mpldier _is 
incorporated in the modulator chassis . 

Any three pre-selected amateur bands 
in the range from 160 to IO meters 
may be se lected with panel swircb es. 

The RF sect ion is a rhree-srnge cir
cuit using a 6L6-G oscillator, a 6L6-G 
buffer-doubler stage and a TZ-40 final 
stage. 

The oscil lator stage has provision for 
switching in its plate tank circuit any 
one of three co il s, and the same switch
ing opera rion which selects the coils 
also selects the proper crystal. With 
160 and 80 meter crysta ls, doubling can 
be accomplished in the oscillator stage, 
but crys ta ls in the ra nge from 160 to 
20 meters may be used in the oscillator 
s tage when working "straight through." 

I n the buffer stage provision is made 
for switchi ng to a ny one of three tank 
coils. Because the 6L6-G buffer-doubler 
tube is not neut rali zed and since, when 
the second stage is used in frequency 
multiplying service, adequa te drive is 
obtained on the TZ-40, it is recom
mended that doub!ing be car ri ed on in 
this stage whenever possible. However, 
on the lower frequency bands, there is 
no tendency towa rd trouble when oper
a ting "straight through." In all cases 
the final stage is operated "straight 
through." For 10 meter output it is 

100 WATT MULTI-BAND 

RF Section 

recommended that a 20 meter crystal 
:~e used ;i nd that doubling be carried 
on in the second stage. 

The oscillator stage is capacity cou
p1ed to the buffer-doubler stage, and 
the latter is capacity coupled to the 
final grid. 

T hree Barker-Williamson center 
linked, center rapped tank coils , 
mounted in a type B coil turret, per
mit the seiecrion of a ny o ne of these 
coi ls for use in the fin,il rank. With 
this a rra ngemen t the Ii n k around the 
coil in use is connected to the antenna 
or to an antenna matching network. 

vVi th one meter and four meter 
sw itches prov ision is made for reading 
the osci ll ator cathode current, the buf
fer-doub!er cathode curre nt, the final 
grid cu rrent and the final plate current. 
The meter sw itches are of such a type 
that the circuit controlled by each 
switch may be opened by placing the 
switch in its "half way" position. 

Two direct current supp li es are in
s talled in thi s chassis, o ne of which 
delivers ap proxi m ate ly 400 volts to 
su pply the plates of th e 6L6-G 's and 
the other which delivers 1000 volts 
to supply the plate of the TZ-40. The 
screen supply for the 6L6-G 's is taken 
from taps on the 400 volt bleeder R-5, 
these taps being adjusted so that the 
voltage on th e oscillator sc reen-g rid 
is about 150 to 200 volts and on the 
buffer-doubler screen-grid it is about 
200 to 2 50 vol ts. When the oscillator 
cube is operating properly, the cathode 
current shou ld clip to a value of 50 MA 
or less, and the cathode cu rrent in the 
buffer-doubler stage at resonance, 
shou Id be about 75 MA. The grid cur
re nt o n the final should be 25 MA 
or more; and for a 100 watt input to 
the final stage, the TZ-40 plate cur
rent shou ld be JOO MA. 

The remova l of the high volta ge for 
neutralizing the final stage may be 
done easily by remov ing th e 866-JR 
tubes from the ir sockets and then 
making the neutrali zing adjustment in 
the conven tional m;rnner with the an
tenna or antenna matching network 

rv1ouuIa1:ur 

connected to the link on the final tank 
coil. 

For CW opera rion the key is con 
nected between terminals l a nd 2 on 
the five-screw terminal board on the 
back apron of the chassis, the l l 5 volt 
line is connected to term inals 3 and 4 
and the plate volt age is controlled by 
a switch connected between term111als 
4 and 5. The terminals of the two No. 
)) feed-thru insulators on the re ar 
apron of the chassis are connec ted 
together. 

Modulator Unit: 

The modulator tubes a re 6L6-G's 111 

push-pul l, C lass AB,. These tubes are 
connected to the C l;iss C load th rough 
a Mult i-March modulation transfor mer. 
The connections to the modulation 
transformer are as follows: One 6L6-G 
plate is co nn ected to term inal l, and 
the other plate to 6. T erminal s 2 and 5 
:,re joined and connected to the plate 
supp ly. Terminals 9 ;ind 10 are also 
joined, but no connection 1s made to 
them. The Cl:1ss C load is connected 
to terminals 8 and 12. 

The ,peech amplifier tube line-up is 
as follows: a pentode connected 6]7, a 
6F5 and a 6F6, triode connected. 

The power supp ly uses an 83 to sup
ply high voltage to all tubes and an 
82 in the bias supply fo r the 6L6-G's. 

In preparing the modulator unit for 
ope rati on, an ad ju stme nt mu st be m ade 
of the bias and the screen vol rage on 
the 6L6-G's. For obta ining the correct 
bias adjust R-11 until the voltage across 
it is 25 volts. Then adjust R-12 until 
the screen voltage is 310 vol ·rs . It may 
be necessary to readjust R-11 to 
mainta in the 25 volts of bias. The 
modulator plate current should be 
about l 15 MA for two tubes, and w ith 
a sine wave signa l of sufficient magni
tude to modu\a re 100% the RF section 
the plate current wi ll rise. to approxi
mately 225 MA. For speech waves 
h:,ving the s;ime pe;ik power plate 
current will kick up to :ibout 170 MA . 

To connect the modulator to the RF 
sect io n terminals 3, 4 and 5 on the RF 
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-----Bawl.-Sw.dcli ~~-----

section should be connected to term i
nals I , 2 and 3 on the modulator. Con
nec t ion should be made from the termi
nals of t he No. 55 feed-thru insu lators 
011 the modul ator chassis to the corres
µonding insu lators on the RF chass is. 
With the two cha sses so interconnec ted 
the fi lament swi tch on the modulator 
chassis controls all the filaments, a nd 
the pl;1te switch control s al l p late 
su pµlie s. 

The Rf sectio n may be used a lone 
:,s an exc iter for tran smitters havi ng 
power inp uts of a 'most one ki!ow:itt. 

WINDING 
BAND TUR NS LENGTH 
- ---

160 40 Close wound 
80 22 Close wound 
40 12 ll/4 ' 
20 6 I¾" 
10 --- - - ___ ¾ 

Osc. & Bu f. coils are identical. Use No. !SE 
wire on 1 ½" Diam. form. 

I 
T-1 
T-2 
T-3 
T-4 
T-5 
CH-I 
CH-2 

RF Unit 
Parts Required 

THORDARSON PARTS 
T-17K21 
T-19F97 
T-19F93 
T-19F88 
T-19P57 
T-19F91 
T-75C5I 
T-75C 51 

Foundation Unit 
Filam ent Transformer 
Filament Transrormar 
Filament Transform er 
Plate Transformer 
Filament Transformer 
First Choke 
Second Choke 

Tubes : 

2 6L6-G or 6L6-G X Tubes 2 866-JR Tubes 
l TZ-40 Tu be I 83 Tube 

Res istors : 
R- 1 50,000 Ohm I Watt Resistor, IRC BT- I 
R-2 50 ,000 Ohm 10 Watt, Oh mite Red Devil 
R-3 2,500 Ohm 25 Watt, Ohmi te, Wirewound 
R-4 100 ,000 Ohm 50 Wa tt, Ohmile Wirewound 
R-6 20,000 Ohm 50 Wa tt, Ohmite Se mi-Variable 

Condensers ; 

C-1, C-2 Variable Condenser, National TMS-250 
C-3 Variable Condenser, National TMC-200D 
C-4 Neutralizing Condenser, Johnson 13G45 
C-5, C-7, C-8 , C-9, C-10, C-11, C-13, C-14 , C-15, 
C-16 .001 Mfd. 1000 Volt Mica Condense r, Aero-

vox , 1455 or C-D 4-6D I 
C-6 .0001 Mfd . 1000 Volt Mi ca Condenser, Aero

vox h1455 or C-D 4-6TI 

100 WA TT MUL Tl-BAND 

RF Unit 
Condensers: (Cont'd) 

C-l2 .005 Mfd. 1000 Volt Mica Condenser, Aei·o
vox 0455 or C-D 4-6D5 

C-l 7, C-l8 .001 Mfd. 5000 Volt Mica Condenser, 
Aerovox ~14 57 or C-D 4-25D l 

C-19, C-20 2 Mfd. 1500 Volt Oil Filled Condenser, 
Aerovox #1505 (2 " Ca n) 

C-21 4 M[d. 600 V. El ectrolyti c, Aerovox GL-6 00 
C-22 4 Mfd . 600 V. E lectrolytic, Aerovox GL-600 

Mi scellaneou s P a rts: 

3 5-Contact Sockets, Amphenol S5 
5 4-Contact Sockets, Amphenol S4 
2 Octal Sockets, Amphenol S8 
5 4-Contact Isolantite Sockets, Amphenol SS4 
8 Feed-thru Insulators, Johnson f55 
4 Feed-thru I nsulator,, Johnson :42 
3 RF Chokes, National R-100 
I 4 • Shalt Extension, Yax ley #RS243 
I 2-Gang Band Switch, Centralab ' 2543 
I I-Gang Band Switch, Centra lab , 2642 
l Coi l Turret, Barker-\.Vi lliamson i\ilodel "B'' 
I 160 Meter Coil , Barker-Williamson 160BL -

Center Linked 
I 80 Meter Coil, B-W 80B L, Ce• ter Linked 
1 40 Mete r Coil, B-W 40BL, Cente r Linked 
I 20 Meter Coil, B-W 20BL, Center Linked 
I 10 M eter Coil, B-W lOBL, Center Linked 
3 2 ¼" Coto-Coil Wheels C I-45 Wi t h Indi cator 

Plates C I -47 Marked "OSC . PLATE," "'BUF
FER PLATE," "PWR. AMP. PLATE." 
Indicator P lates, Marked "OSC. PLATE," 
"'BUFFER PLATE," "PWR. AMP. PLATE," 
"PWR. AMP. GRID," Coto-Coil C I-47 . 
Meter Switches, Yaxley (762 
0-200 MA Meter, Simpson /,27S or Triplett 
3327-A (Ilium.) 

3 I ¼" Ba r Knobs, Black 
I Grid Cap, L a rge, Natio• a l Type 12 
2 SPST 6 Ampere T o~gle Switches, H & H "26993 
6 Coil Forms, Notional XR-4 
I Cone Ins ulator, Johnson !601 
I Cabinet, Bud #697 or Par Metal i SC26 13 
1 Variable Resistor Lug, Ohmlte !0358 

l 
T-1 
T-2 
T-3 
T-4 
CH- I 
CH-2 
CH-3 
CH-4 

ModulatoriUnit 
Parts Required 

THORDARSON PARTS 
T-l 7K22 
T-67D78 
T-11 M7 5 
T-79F84 
T-84 P 60 
T-74C30 
T-75C49 
T-75C51 
T-68C07 

F ou nda tion Unit 
Driver Transformer 
CRT Modulation Transformer 
Filament Transformer 
Pl ate Transformer 
Third Choke 
Bias Choke 
First Choke 
Second Choke 

Modulato r Unit 

Modulator Unit 
GJ7 Tube 
GF5 Tube 
6F6 Tube 

Tubes : 
2 6L6-G or 6L6-G X Tubes 
I 82 Tube 
I 83 Tube 

Res istors : 
l{- 1 5 Megohm ½ Watt Resistor, IRC BT- ½ 
R-2 3 Megohm l Walt Resistor, IRC BT-I 
R-3, R-8 250,000 Ohm I Watt llesisto r, IRC BT-l 
R-~ 500,000 Ohm Volum e Control, !RC 13-133 
R-o 2000 Ohm 1 Watt Resistor , TRC BT-l 
R-6 20,000 O hm 1 Wan Resistor, !RC BT-1 
R-7 100,000 Ohm l Walt Resisto r, !RC BT-l 
R-9 750 Ohm lO Watt Resistor, !RC Type AB 
R- lO 10,000 Ohm 2 Watt Resistor, I RC BT-2 
R- 11 1500 Ohm 2~ Watt Semi-Va riable, Ohmite 
R-12 2500 Ohm 2, Wa tt Se:ni-Variable, Ohmite 
R- l3 25,000 Ohm 50 Watt Wirewound, Ohmite 

Condensers: 
C-1, C-2 .OOOl Mfd . 500 Volt M ica Condenser 

Aerovox •1467 or C-0 5W-5TI ' 
C-3 ~o;x M/t,i :~ti:io1tt~1s°J Condenser, Aero-

C-4, C-7 . l Mfd. 400 Volt Paper Condenser Aero -
vox f, 484 or C-D D T-4PI ' 

C-5 8 Mfd. 450 Volt Electrolytic Condense r 
Aerovox PBS-450 or C-D JR508 ' 

C-6 JO Mfd. 25 Volt Electroly tic Con denser 
Aerovo,, Pll-25 or C-D ED-2100 ' 

8j5) 8-8 Mfd . 450 V. Dual E lect., Aerovo, 2G 
C-9 10 Mfd. 50 V. Elecl., Ae rovox PR-50 
C- l O, C-11 0.002 Mfd. 1000 Volt Mica Condenser 

Aerovox #1455 or C-D 4-6D2 
C-12, C-13 8 Mfd. 200 Volt Electrolytic Conden

ser, Aerovo, PBS-200 or C-D JR208 
C-14 8 Mfd. 600 V. Elect., Aerovox GL-600 
C- 16 0.01 Mfd. 400 Volt Paper Condenser, Aero

vox #484 or C-D DT-4S l 
M iscellaneou s Parts : 

I RF C hoke, Nalional R-100 
I Mic. Con nector, Amph enol M C-! F 
I Mic. Conn ector, Amphenol PC-1 M 
I Bias Cell , Mall ory !! F7 
l Bias Cell Holder, Mall ory HGB -IA 
l 1 ¼ • Bar Knob, Black Streamlined 
l AC Line Co rd and Plug, Belden µ 1725 
5 OctRl Sockets, Amphen ol S8 
2 4-Conqct Sockets, Amphenol S4 
2 Metal Tu be Grid Caps 
l Dial Plate, Crowe • 066 
2 Feed-thru Insulalurs, Johnson iW 55 
l 0-300 MA Mete r, Si mpson •27S or Triplett 

f327-A (Illuminated) 
2 Meta l Tube Shields, ARH CO #92 
I Red J ewel ~nd Candelabra Bracket, A RHCO 

.' 93 or Drake Mfg. Co. noc 
Green Jewel and Candelabra Bracket, ARHCO 

,93 or Drake Mfg . Co. ~ [OC 
2 11 0 Volt Ca rbon Lamps Type G6 

Complete lnst,ruction Book S D-386-A giving full details of building data, photos, 
diagrams and layout available at 25 cents postpaid. 
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Chassis View 

USING low plate resistance output tubes, this am
plifier is capable of easily delivering 10 watts of 

audio power for driving the larges t modulators used by 
amateurs. Its low internal output impedance pro
vides the excellent regulation required in Class B driver 
service, and its high gain makes it usable with crystal 
microphones. 

The circuit shown is that incorporating the peak 
" limiting feature, but this amplifier is al so available 

with a circuit for overmodularion control or as a con
ventional amplifier. The punched chassis is designed 
to fir either the regular type am ateu r transformers or 
the C.H.T. Series of transformers, which give better 

I 
T-1 
T-2 

T--3 
T-4 
CH-I 
CH-2 
CH-3 

l-6F5 

R-1 
R-2 
R-3 
R-7 
R-8 
R-9 
R.--10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 

Thordarson Parts 

T-17K20 Foundation Unit 
T-15A 74 
T-15S90 or T-67S54 for 500 ohm ou tput or 
T-15076, T-15077 , T-15078 or T-1 5D79 or 
T-!9DOI. T-19002, T-19D03 or T-19D04 
T-15R06 o r T-87R85 
T-78D46 
T-15C54 or T-74C29 
T-7 5C49 
T-74C30 

Tubes: 

l-6C5 l -5Z3 l-6R7 l-6L7 2--2A3 

Resistors: 

5 Megohm, ½ Watt, IRC BT-½ 
250,000 Ohms, I Watt, IRC BT-I 
500,000 Ohms, Volume Control, IRC 13-1 33 
350 Ohms, 10 Watts, Ohmite Brown Devil 
500,000 Ohms I Watt, IRC BT-I 
150 Ohms, 10 Watts, Ohmite Brown Devil 
100,000 Ohms, I Watt, IRC BT-I 
4,000 Ohms 10 Watts, Ohmite Brown Devil 
250,000 Ohms I Watt, IRC BT-I 
500 Ohms, I Watt, IRC BT-I 
12,000 Ohms, 25 Watts, Ohmite Semi-Variable 
20,000 Ohms, I Watt, IRC BT-I 
20,000 Ohms, I W att, IRC BT-! 
2,500 Ohms, 25 Watts, Ohmite Semi-Variable 
500,000 Ohms, Volume Control, IRC 13-133 
1,000 Ohms, I Watt, !RC BT-I 
2,500 Ohms, I Watt, !RC BT-I 
10,000 Ohms, I Watt, !RC BT-I 
100,000 Ohms, 1 Watt, !RC BT-I 

1- 80 

II S V 60C -.:~,-----

frequency response and less distortion. The amplifier 
m ay be adapted to rack and panel m ou nting, or a 
cover may be obtained for use on an opera ting table. 

For T-2, a driver tr ansformer m ay be used to couple 
the 2A 3 plates directly to the Class B grid s; or, if 
it is desired to locate the amplifier remotely from the 
modulator, an ou tput transformer may be instal led 
to couple the 2A3 plates to a 500 ohm li ne. 

Specifications showing the different circuits, to
gether with a complete parts list , are shown on the 
Thordarson SD-389 bulletin , av ai la ble at all jobbers. 

C-1 
C-2 
C-8 
C-5 

Condensers: 

0.0001 Mfd., 500 V Mica Aerovo x 1467 or C-D 5 \V-51'1 
0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4Pl 
8 M fd., 4 50 V El ect. Aerovox PBS-450 or C-0 JR508 
0.5 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P5 

C-6 
C-7,C-11 
C-8 

8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
8-8 Mfd., 450 V Dual Elect. Aerovox 2G 
0.1 Mfd., 400 V Paper Aerovox 484 o r C-D DT-4Pl 

C-9 
C-10 

8 Mfd., 45 0 V Elect. Aerov ox PBS-450 or C-0 JR508 
JO Mfd., 25 V Elect. Aerovox PR-25 or C-D ED-2100 
8-8 Mfd ., 450 V Dual Elect. Aer ovox 2G C-12, C-13 

C-14 
C-15 
C-17 
C-18 
C-19 

8 Mfd., 200 V Elect. Aerovox PBS-200 or C-D JR208 
8 Mfd., 200 V Elect. Aerovox PBS-200 o r C-0 JR208 
0.1 M fd. , 400 V Paper Aerovox 484 or C-D DT-4Pl 
10 Mfd ., 25 V Elect. Aerovox PB-25 or C-D ED-2100 
0.1 Mfd ., 400 V Paper Aerovox 484 or C-D DT-4Pl 

Miscellaneous Parts: 

Mic. Input Connecto r, Amphenol 
MCIF 
Mic. Input Connec-tor. Amphenol 
PCIM 
R-.d Jewel and Bracket, Yaxley 
No. 3IOR 
Bias Cell, Mallory No. F7 
Bias Cell Holder, M allory No. 
GB-IA 
l¼' Bar Knob, Black Stream
lined 

SPST Toggle Switch, H & H 
No. 20992 
AC Line Cord and Plug, Belden 
No. 1725 

3 Meta l Tube Grid Caps 
2 Meta l Tube Shields, ARHCO 

No. 92 · 
1 Dial Plate, Crowe No . 566 
I RF Choke, Nati onal R-100 
4 Octal Sockets, Amphenol S8 
4 4-Contact Sockets, Amphenol S-4 
I 6.3 Volt Pilot Light, Mazda No. 40 

The parts list shown is for the amplifier with either the over-nwdnlation control or the peak 
limiting circuits; complete drawings, photos, parts li sts and instructions for easy assembly of 
either of the above circu.its r,re r:ontained in Instruction Book SD-387, 15 cents postpaid. 
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450 WATT CW-160 TO 10 METERS 

PARTICULARLY de signed for use 
with the new RCA-811 and 812 

tubes, this transmitter, with its un
usual mechanical layout and ca refu ll y 
planned wi rin g, give s superior perform
ance on the five amateur bands from 
160 to . JO meters. With an input of 
250 watts for phone operation , a carrier 
output of 190 watts is easi ly obtained; 
and with 450 watts input for CW, 350 
watts may be delivered to the antenna. 
Higher than usu a I plate efficienci es are 
obtained by careful attention to me
chanical layout and by the selection of 
high quality parts. 

In addition to the RCA-812 the 
transmitter will al so operate satisfac
torily with other tubes such as the 
Taylor TZ-40, Taylor T-55, or the 
Eimac 35T. It is only necessary to use 
the correct filament transformer and to 
adjust the grid bias resi stor. 

A semi-fixed swinging link grid tank 
coil of the plug-in type is used in the 
grid circuit. This a llows not o nl y close 
adjustment for optimum excitation but 
also permits the coil to be removed 
without changing the link setting. This 
latter feature is particularly desirabl e 
for the amateur who wishes to avoid 
time-consuming operations when cha ng-

High Efficiency Final Stage 

* 
Multi-Match Modulator 

* 
1250 and 1500 

Volt Power Supply 

* 
Up to 150 Watts 

Modulator Output 

ing bands. The plate tank coil is also 
of the sw inging link type, which per
mits quick adjustment of the amplifier 
loading. The Class C amp lifier is easi ly 
driven by the Thordarson 40 watt 
Band-Switch Exciter unit, this com
bination affording the advantage of 
quick band changing without involving 
costly coi l switching parts in th e high 
power stage. 

The Class C am plifier requires 200 
MA at 1250 volts for a phone input 
of 250 watts. For a 450 watt CW 
input the plate cur rent is 300 MA at 
1500 volts. The grid current for the 
Cl ass C tubes depends upon the choice 
of tubes and whether CW or phone 
operation is desired. For 8 12's it is 
50 MA for two tubes. To meet the 
various bia s requirements of the dif
ferent tube types , an adjustable grid 
re sis tor is provided. 

Should the amateur wish to install 
an external fixed bias supply for CW, 
provision has been made for its easy 
connection. If external bias is used, 
the negative of the bias su pply con
nects to termin al No. 1 and the posi
tive to No. 2. If external bias is not 
desired terminals No. 1 and No. 2 on 
the Cl ass C amplifier chassis are con-

nected together. About 30 vol ts of 
fixed bias are required to maintain the 
tubes within their rated plate dissipa
tion without excitation. 

Both the gr id and the plate currents 
are me tered, the meters being in the 
cathode return leads. This places both 
meters at a low DC potential wi th re
spect to th e chassis, thus eliminating 
any tendency toward deflection of the 
needle due to electrostatic effec ts and 
removing the possibility of fl ash-over 
from the mete r terminals to the pilot 
lamp mounting. 

The modulator uses the new 8 11 
tubes and easily deli vers the required 
125 watts of au dio frequency power 
wi th very little dis tortion . It is de
signed to ope rate from a "500 ohm" 
line. The modulation transformer is 
of the Multi-Match type so that it 
may be used to modulate any Class C 
stage of 300 wat ts input power. The 
no-signal plate current of the 8 1 l's is 
60 MA, and the current with a 125 
wa tt sine wave output is 177 MA. 
For speech si gnals having the same 
peak power the plate current should 
swing to about 90 or 100 MA. 

The required driving power is very 
small, being on the order of 4 peak 
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watts .. If 2A 3 's Jre used JS the driver 
tubes, an unusually high s tep-down 
ra tio from the plates of th e 2A3's to 
the gml s of the 8 1 I's m:1y be used to 
obtain excelle nt driving regulatio n. Th e 
·rho rd arson Am il teu r Speech Amplifier 
is an exce 11ent unit to furni sh th e driv
ing power required by this modulator. 

RF Bottom View 

THORDARSON TRANSFORMER 
T-6 T-l 9F85 F ilament Transform er 

Resistor: 

ll -2 4,000 O hm 50 Wall W irewound 
Ohm ite Semi-Variable or Equiva
len t 

Condensers: 

C-3 Va riable Air Condenser, Ca rdwell 
MR- 150-BD or Equivalent 

C-4 Variable Air Condense r 1 Cardwell 
XP-165-KD or Equival ent 

C-5 Neutralizing Co nden sr. r , Hammar
lund N-10 or Equi valent 

C-6 Neutralizing Cond enser, Hammar
lund N -1 0 or Equi valent, 

C-7 .001 Mfd. 3 ,500 Volt M ica Con
denser Aerovox 16 53 or Equi valent 

C-8 .002 Mfd. 1,000 Volt Mi ca Con
denser CD-4-6D2 or Aerovox 1455 

C-9 .002 Mid. 1,000 Volt Mica Con
denser CD-4-6D2 or Aerovox 1455 

C-10 .002 Mfd. J ,000 Volt Mica Con
denser CD-4-6O2 or Aerovox 14 :i0 

C-11 .002 Mfd. 1,000 Volt Mica Con
denser CD-4-6D2 or Aerovox 1455 

Tube3: 

2 812 Tubes 

450 WATT CW - 160 TO JO METERS 

The power sup ply, with its tapped 
phte tran sformer, is rated at 300 MA 
;1 t 12 50 o r l 500 vol ts. The load re
quirements of the C\;i ss C amplifier 
;111d th e moduL1tor ;ire such that the 
p:)wc r sup ply is full y loa ded for both 
ph one and CW so that reg a rd 1ess of 
rh e typ e of operati o n the amateur 

chooses, he is no t investing in a power 
st1pp'.y which is not being loaded up 
to its rJ ting J t a 11 ti m es. The power 
supply is e ntirely se lf-contai ned with 
se p;1rate p: :1te and filament switches, 
maki ng it ;1 11 id e:il power supply for 
other equipment of simihr load re
q u 11-erne n ts. 

RF Section 

Parts Required 

Miscellaneous Parts: 

Pun ched Chassis 8 ½" x 10 " x 3 '. 
Panel 19" x 14 " 
Sub-Panel 
Terminal Board 

4. Bushings 
3 Feed-th ru Insulators 
2 4-Con tact Isolanti te Sockets 
2 Stand-off Insulators 
2 Shaft Co uplings, Natio nal TX-11 

or Equivalent 
Shaft Coupling , Johnson No. 252 
or Equivalent 

2 Panel Bearing Assemblies, Johnson 
No . 256 or Equivalent 

M-2, 0-200 MA DC Meter, 3" Square 
Case, R ea r Illumination, Triplett 
No. 327-A or Equiv alent 

M-3 0-300 MA DC M eter, 3' Square 
Ca!e, Rear Illu mination , Triplett 
No. 327-A or Equi va lent 

2 Control Wheels, Complete. Co to 
C I -45 or Equivalent 
lndicator Plate Mark ed "PW R 
AMP GRID" Coto CI-47 or Equiv
a lent 
Indicator Plate Marked "PWR 
AMP PLATE" Coto CI-47 or 
Equivalent 

Mi sc. Parts: (Cont'd) 

Coil Socket . Nalional Type XB-lti 
or Equi valent 

L-1 l60 M eler Coil, Natio nal Type 
ARl6-160C or Equivalent 

l L- J 80 Meter C oil, National 'fype 
AR16-80 S or Equiv ale n t 

L-1 40 Meter Coil, Nati onal Type 
AR J6-4 0S or Equ ivalent 

L-1 20 Meter Coil , National Type 
AR16-20 S o r EquivalenL 

L-1 10 ,M eter Coil, National Typ e 
AR16-10S o r Equ ivalent 

l L-2 Swi nging Link & J ack Bar ABSern 
bly, B-W Type TV or Equiva\ ent 

L -2 IG O Meter Coil , B-W 160 TVL o r 
Equivalent 

L-2 80 Meter Coil, B-W 80 TVL or 
Equivalent 

L-2 40 Meter Coil, B-W 40 TVL or 
Equivalent 

L-2 20 Meter Coi l, B-W 20 TVL o r 
Equivalent 

L-2 10 M N.er Coil, B-W 10 TVL or 
Equivalr-nt 

2 G rid Grips, Na tional Type 12 or 
Equi va lent 

RFC-1 RV Choke, Nationa l Type R-J54U 
or Equivalen t 

fvlisc:ella neous scre ws, nuts, bolts, lock-washers, 
required hoo k-up wire and o ther hardware. 

( ircnit. diagram, drawings and /nll siie template of chassis 
available from Thorclarson 15 cenls net each, postpaid . 
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Modulator 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-3 T -l9F99 
T-4 T-19O05 
T-5 T-19Ml6 

Filamenl Transformer 
Dri ver Transformer 
M od ulat ion Transformer 

Miscellaneous Parts: 

2 811 Tubes 
M-1 0-200 MA DC M et.er, 3" Squa re Case, 

Rear Illumin aLion, Trip\ett k327 A or 
Equivalent 
Pun ched Chassis 17 " x 8" x 3• 
Pan el 19 " x J.0 ½ " 

Pr. C hassis M ounting Brackets 
I 5-Lug T erminal Board 
2 F eed-th ru Insul ators 
2 4-C ontc.c t Sockets, Steatlte 
2 lsola nt ite Plate Caps 

Miscellaneous nuts, bol ts, lock-washers, grommets, 
soldering lugs a nd other hard ware. 

T 

450 WATT CW - 160 TO 10 METERS 

Modulator and Power Supply 

Bottom Vie w or Modula.tor 

250WATT RF UNIT 

II!! V. LINE 

l 
l 

Power Supply 

Power Supply 
Parts Required 

Tl-:ORDARSON TRANSFORMERS 

T-1 
T-2 
CH -I 
CH -2 

and CHOKES 

T-l9f90 l<"'i l ame11t Transformer 
T-l9P60 Plate Transformer 
T-l9 C37 In put Choke 
T-19C44 Sm oothi ng Choke 

Resistor: 

1, -1 40,000 Ohm 200 Watt Wirewound Resis
lor, Ohmite l370 or Equivalent 

Condensers: 

C-1 2 Mfd. 1,500 Vol t Condenser , GE ,23F21 
or Equi vale nt 

C-2 2 Mfd. 1,500 Voll Con densu, GE •23F2 1 
or Equivalent 

Tubes : 

2 866 Tubes 

Miscellaneous Parts: 

Punched C hassis 17" x 12" x :r 
Paoel 19 " x 12 ¼ ' 

l Pr . 
2 

Chassis Mounti ng Bra c-1-:e t :5 
4- Con ta ct Sockets, Ste1;J.tite 
F eed-thru Insulator 
I solanti te Plate Caps 

l 
2 
I SW-I 

SW-2 

Switch, Arrow H & H Type HOT or 
Equivalent 
Swi tch , Arrow H & H Type HDT or 
Equi valent 

Misce llaneous nuls, bolts, lo ck -washe rs , solder ing 
luRS a nd ot he r hardw a re. 

Circuit diagram, drawings and _lu.ll size template oj chassis 
available from Thordars on 15 cen/.s net each , postpaid. 

~ ------T_R_A_N_S_F_o_R_M_E_R __ s_P_E_c_I A_L_I_S_T_s_s_I_N_C_E __ IB_9_s _____ iijMN'ifi•m 
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Wide Choice of Class C Tubes 

* 

Adjustable Excitation 

* 
Adjustable Loading 

* 
Multi-Match Modulator 

High Efficiency with Adjustable Loading 

T HI S -WO wJtt phone tra nsmitte r 
h:1s the same construction and su 

perior fe ;1tures of the trangmitter shown 
on pa ges 2+, 2S and 2n. It is suit
able for oper;,ti on on all bJnds from 
160 to 10 meters. It is e;1s ily driven 
by any exciter having an output of 
20 watts; ;rn ideal exci ter for thi s tr;,ns
mitter is the Thordarson 40 W:itt 
Band-Switch Exciter. 

The transmitter is supplied with 
pJnels fini shed in black wrinkle, a nd 
the ch assis and chassis mounting brack
ets are in gray fl a t enamel. 

RF Section: 

The unu sual mechanical construct1011 
of the RF Section results in improved 
electrical performance. Fl ex ibl e shafts 
are used to couple the gr id an d place 
tuning condensers to the pan el controls. 
The tubes used in the RF section a re 
Heintz and K au fm an HK-54's or T ay lor 
T-SS's. The HK-54's require a T -19F85 
filament tra nsformer, and the T -55's, 
a T-19F94 fil a ment transformer_ Holes 
are prov ided on the chassis fo r either 
of these types. 

A swinging link which coup les the 
plate tank coil to the antenn a, permits 

the a ma teur to adjust the loading of 
th e fin al stage to the desired powe r 
input For 400 watts input, the Cl ass C 
plate current is 267 MA at 1500 volts. 
A plate effic iency of between 75% and 
80% ma y be obtain ed when the tran s
mitter is in proper adjustme nt. 

The grid tan k co il s a re the pl_ug
in type, ha ving link cou pling to the 
exciter. The coils for the 80, 40, 20 
a nd 10 meter bands have semi-fi xed 
swingin g link s, and th e 160 m eter coil 
h as a fixed link. E xci tation should be 
adjusted so that th e total gr id current 
for both Class C tubes is 40 MA The 
value of the grid resis tor used with the 
HK-54's is 3750 ohms; with the T-55's, 
5000 ohms. 

Since the RF unit wa s designed 
primarily for phone o peration , no ilt
tempt wa s made to install a fixed bias 
supply on the RF ch assis. H owev er , 
for CW, provision has been ma de 
on the te rminal board for the con
nectio n of a n external bias supply. 
About 45 vol ts of bias is required to 
hold the tubes a t their rated dissipation 
with no excitation. \Vhen external bias 
is not used terminal s No. 1 and No. 2 
a re connec ted toge ther. If external 
bias is used, the nega tive of the bia s 

su ppl y con nects to ter min al No. l and 
th e positive to No. 2. 

Boch th e grid :,nd the plate cu rrents 
a re metered. The meters are in the 
cathode return le ads, thus p lacin g both 
meters ;1t a low DC potential with 
respect to the chassi s, and thereb y 
a voidin g any possibility of fla sh -ov ers 
fro m the meter terminals to the pilot 
lamp mounti ng a11d any lik elih ood of 
deAection of th e movements du e to 
electros tati c effects. 

Modulator: 

The m od ulator, u sing 81 l's with 1500 
vo les on the plates, ha s a power output 
of 200 wa tts. The no-sign al plate cur
rent for two tub es is a bout 70 MA. 
\Vich a 200 wa tt sin e-wave output 
rhe plate cu rrent ri ses to 2 17 MA For 
speec h signal s of suffici ent magnitude 
co modulate rh e Class C s tage 100% , 
the ,we rage plate current is about 125 
MA. TJ1 e modul at ion tran sform er, as 
we ll as the driver transformer, is 
of the Multi-Match type so th a t a 
large va riety of Class C load s and 
sou rces of driving power may be ac
co mmodated. T he primary of the driver 
transformer is de sign ed to couple from 
a "500 ohm" line. Very little driving 
power (3.5 w;1tts) is needed to ob tain 
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200 watts output; thus the large excess 
of power output ca pa bili ty of the 
usually chosen pair of 2A3's serving as 
driver tu bes can be turned to good 
advantage in obtaining a driving volt
age of exceptionally good regulation. 
The plare-to-pbte load on the modula
tor tubes is 15 ,500 ohms. 

Power Supply : 
T he power supp ly for this transm it

ter uses two 8(,6's ,1 nd has a rating of 
500 MA at 1500 volts DC. On its 14" 
panel a re mounted two switches: one 
for controlling filam ents and the other 
for controlling the pl.ate tra nsformer. 
Having well insulated line terminals 

RF Section 

THORDARSON TRANSFORMER 
T-6 T-l9F99 Filament Transformer 

Resis tor: 
R-2 4,000 Ohm 50 Watt Wirewound O1:lmite 

Semi -Variable or Equiv~1Jent 

Condensers: 
C-3 150-150 Mm(d. Variable Condenser, 

Cardwell MR-1 50-B D o r Equivalent 
C-4 165-165 Mrnfd. Variable Condenser, 

Ca rdwell XP-165-KD o r Equivalent 
C-5 Neutra lizi ng Conde nser , H ammarlund 

N-10 o r E q ui va lent 
C-6 Neutralizing Co nde nse r, H a mmarlund 

N-10 o r Eq uiva lent 
C-7 .001 Mfd. 3,500 Volt Mi ca Condenser 

Aerovox 1653 or Equivalent 
C-8 .002 M(d. 1,000 Volt Mi,·a Conden ser 

C D4-6D2 or Aerovox 1455 
C-9 .002 Mid. 1,000 Vol t Mi ca Condenser 

CD4-6D2 o r Aerovox 14 55 
C- 10 .002 M fd . l.000 Volt M ica Condenser 

CD4-6D2 or Aerovox 1455 
C-11 .002 M(d. 1,000 Volt. Mi ca Cond enser 

CD4 -6D2 or Aerovox 1455 

Tubes: 
2 HK-54 Tubes 

J 
4 
3 
2 
2 
2 

I 

2 

2 

RF Section Parts Required 

M -2 

M -8 

l'AisceJlaneous Parts: 

Punched Chassis 8 Yi" x 10" x 3" 
Panel 19" x 14 • 
Sub-Panel 
T er rnina l Board 
Bushings 
Feed-thru In su la tors 
4-Contact Isolantite Sockets 
SLand-off Insulators 
Shaft Co uplin gs, Nation al TX-11 or 
E qu ivale nt 
Shaft Coupling, Johnson , 252 o r Equ iv. 
P a nel Bearing Assemblies, Jobnson 
#256 or Equivalent 
0-200 MA D C M eter, 3• Square C ase, 
Rea r Illum ination, Triple tt #H27-A or 
Eq ui va lent 
0-300 MA DC M eter, 3' Square Case. 
R ea r Illumination , Triplett #327-A o r 
Equiv,1.len t 
Control Wh eels, Complete, Coto Cl-45 
o r Equ ivalent 
Indi cator P late Marked "PWR AMP 
GRID" Coto CI-47 o r Equi va lent 
Indicator Pla te Marked " PWR AMP 
PLATE" Coto Cl-47 or Equivalent 

a nd high voltage terminals mounted on 
the rea r a pron of the chassis, the power 
supply matches in appearance and con
struct ion the modul::itor and RF units 
with which it was designed to operate. 
Its simplicity and completeness make 
it ;in exce llent general purpose power 
supply. 

I 

2 

RF Bottom View 

L-1 

L-1 

L-1 

L-1 

lrl 

L-2 

L-2 
L-2 
L-2 
L-2 
L-2 

RFC-I 

Misc. Parts: (Cont'd) 

Coil Socket, National Type XB-16 or 
Equivalent 
160 Meter Coil, National Type ARl6-
160C or Equivalent 
80 Meter Coil, National Type AR16-
80S or Equivalent 
40 Meter Coil, Nati ona l Type AR16-
40S or Equivalent 
20 Meter Coil, National Type ARl6-
20S or Equivalent 
10 Meter Coil, National Type ARl 6-
10S or Equivalent 
Swinging Link & .Jack Bar Assembly, 
B-W T y pe TV or Equivalent 
160 Meter Coil, B-W 160 TVLor Equiv. 
80 Meter Coil, B-W 80 TV L or Equiv. 
40 Meter Coil, B-W 40TVLorEquiv. 
20 Meter Coil, B-\V 20 TVL o r Equiv. 
I0Meter Coil,B-W I0TVLorEqui v. 

Grid Grips, National Type 12 o r Equi v. 
RF C hoke, National Type R-154U or 
Equivale nt 

Miscell aneous screws. nu ts, bolts, lock-washers, 
required hook-up wire and other hardware. 

Ci rc11.it diagram, drawi.ngs an d _foll size templa/.e of chassis 
availavle from Thor!larson JS cent, net each , postpaid. 
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Modulator 

Modulator 
Parts Required 

THCRDARSON TRANSFORMERS 
and CHOKES 

T-3 T-19F99 Fila ment Transformer 
T-4 T-19D05 Driver Transforme r 
T -5 T-19Ml7 Mod ulation Traosformer 

Tubes: 
2 811 Tubes 

M-1 

l Pr. 
2 
2 

2 

Miscellaneous Parts: 

0-300 MA DC Meter, 3" Square 
Case Triplett 327-A or Equivalent 
Punched Chassis 17" x 10• x 3" 
Panel 19" x 10 ½" 
Chassis Mounting Brackets 
F eed-thru Insulators 
4-Contact Sockets, Steatite 
Isolanti~e Plate Caps 

MisC"ellaneous nuts, bolts, lock-washers, grommets 
anj other hardware. 

Modulator and Power Supply 

Bottom View of Power Supply 

Bottom View of Modulator 

400 WATT RF UNIT 

I 500 VOLT 

POWER SUPPLY 

115 V. LINE 

2 

l 
I 
I 
I 
2 
I 
2 

Power Supply 

Power Supply 
Parts R e quire d 

THORDARSON TRANSFORMERS 

T-l 
T-2 
CH-l 
CH-2 

R-l 

C-1 

C-2 

866 

SW-l 

SW-2 

Pr. 

and CHOKES 
T-J 9F90 Filament Transformer 
T-l9P64 Plate Transformer 
T-!9C37 I nput Choke 
T-19C44 Smoothing Chok~ 

Resistor: 
40,000 Ohm 200 Watt Wirewound Resis-
1· o r. Ohmjte 1370 or Equivalent 

Condensers: 
2 Mfd. 2,000 Volt Condeoser GE G23F31 
or Equivalent 
2 Mfd, 2,000 Volt Condenser GE ,23F31 
or Equivalent 

Tubes: 
Tubes 

Miscellaneous Parts; 

Switch, Arrow H & H Type HDT or 
Equjvalent 
Switch, Arrow H & H Type HDT or 
Equivalent 
Punched C hassi s 17" x 12" x 3" 
Panel 18" x 14 ¼'" 
Chassis Mount!ng Brackets 
Terminal Board 
4-Contar-t. SoC'kets, Steatit.e 
F'eed- t hru Insulator 
Isolantit.e Plate Caps 

Miscellan eous nuts, holts, lock-washers and other 
hardware. 

Circuit diagrnm, drawings and full size template oj chassis 
a-i:ailabte from Thordarsun / .5 cents net each, postpaid. 

ot•rn-tiifi,m- TRANSFORMER SPECIALISTS SINCE 1895 tt) 
---------------------------
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limr .. 
H:i: 

T HIS transmitter consists of a 
Class C amplifi er of 600 watts 

input, a rnodt:lator ca pable of deliv
eri ng 300 warts of audio freq uency 
power and a 1750 volt power sup
ply of suA,cient capacity to furni sh 
rhe cur rent required by both the RF 
stage and the modulator. Operati on 
may be obta ined on all fi ve amateur 
bands from 160 to 10 meters. Rel ay 
switch ing is incorporated in thi s tr,1ns
mi tter, th us not only permitting com
plete control of the tran smitter with 
;1 sin<?;!e swirch but also pro tec ting 
the Class C amplifier from under
excitation an d preventing rhe possibility 
of abuse to rhe modu lation transform er 
by underlo,1ding it. 

The CJJss C amplifier may be oper
a ted with any one of three rypes of 
tu bes, namely Taylor TvV-1 S0's, Eima c 
I00TH's or Heintz and Kaufman 
HK-2 54's. The modulator tubes are 
Tay:or 80S's. and the rectifier tubes 
:ire 866's . 

The p;inels are suppl ied in a black 
wrink 1e fini sh; and the cha ss is. chassis 
mounting brackets and oth er sma ll 
metal fixtures in a gray An enamel. 

Completely Relay Controlled 

* 
Under Excitation Protection 

* 
High Ouality Audio System 

* 
Multi-Match Modulator 

RF Unit: 
The Cla ss C am plifi er circuit is of the 

conventiona l pu sh-pull type ope rating 
with 600 watts input at 1750 vo lts. It 
requires from 30 to 40 watts of driving 
power. The Thordarson 120 watt Band
Switch Excite r or th e Thordarson 
100 Watt Multi-Band Transmitter are 
ideal excite rs. These units are de
sc ribed on p:1ges 18 :111d 20. Plare 
and grid coils are of the plug-in type 
with a swinging link and jack bar 
assembly, thu s permitting close :idjust
ment of grid exc itation and plate load
ing. Provision is made on th e chassis 
for using ei rher the UX sockers 
required by the TW-150's and rhe 
100TH's, or the SO watt sockets needed 
for use with H K-254's. The grid re
sisro r is of th e semi-va riabl e type so 
that the correct bia s requirements for 
va rious tu bes may be met. The pl:i re 
tuning condense r is of the split-stator 
type, having each stator section divided 
into two parts. This permits a very 
favorabl e L/C r;itio to be obtained oi1 
all bands. Th e coil s specified for the 
plate t;ink circuit h;ive such a b;1se 
con struction that the correct st ;1 tor 
com bi na tion is au tom a tic ally obt::iined 
on each b;ind when the coil is plugged 
1n. 

v\iith 600 watts input the Cla ss C 
plate current is 343 MA at 1750 volts. 
Piate efficiencies on the order of 75 % 
are easil y obta inabl e. When the ampli
fier is unlo:ided the plate current at 
resonanc e dip s to :ibout 25 MA on 
the 160, 80 ;ind 40 meter bands; ;rncl 
to aboL:t 40 and 50 MA when operat ion 
is on th e 20 and lO n1e ter bands re
specrively. The grid current 1s abour 
100 M A (for two tubes), and rh e grid 
resi stor shou ld be :1cljusted to about 
12 00 ohms. 

Modulator: 

The modulator has a "500 oh m" 
input and c,1n be eas ily driven by th e 
T hnrda rson Amateu,· Speech Amplifier. 
A rectified AC bia s supply is installed 
on the modulator ch:issis. It uses a 
type 83 tuh,", whic h furnishe s 20 vo lts 
of bi;1s. This bia s not onl y prevents 
the plate dissiparion of the 805's from 
rising to an ;1bnormal v:d ue during 
peri ods of no-s1gn:il but :il so rends to 
reduce di stortion in the output of th e 
modulator. 

With no-sign:i l on the grids of rhe 
805's th e plate current (two tubes) 
is about 80 MA. This cu rrent ri ses to 
H5 MA wit h a sine w;ive signal of 
magnitude suAici ent to c:iuse JOO% 

~ ------T_R_A_ I\_1 S_F_O_R_M_E_R_S_P_E_C_I_A_L_I_S_T_s __ S_I N_1 _c_E __ r_s_9_, ______ lm1Hli~,ifi•m 
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modulation, but for speech the same 
degree of modulation can be obtained 
when the modulator current ri ses to 
about 150 MA. 

When the "500 ohm " input to the 
modul ator grids is supplied by a 

RF Chassis View 

RF Bottom View 

THORDARSON TRANSFORMER 

T-7 T-74F23 Filament Transrormer 

Reai • tor-: 

R-3 2,500 Ohm 50 Watt Semi- Variable Resistor, 
Ohmite or Equivalent 

Conden • er•; 

C-6 260-260 Mm[d. Variable Condenser, 
Cardwell MR-260-BD or Equivalent 

C-6 160-160 Mmfd. Variable Condenser, 
Cardwell XE-160-70-XQ or Equivalent 

C-7 Neutralizing Condenser, Hammarlund 
N-10 or Equivalent 

C-8 Neutralizing Condenser. Hammarlund 
N-10 or Equivalent 

C-9 .001 Mfd. Mica Condenser, CD-21C-86 
or Equivalent 

C-10 .002 Mfd. Mi ca Condenser, CD-4-6D2 
or Aerovox 1455 

C-11 .002 Mfd. Mica Co ndenser, CD-4-6D2 
or Aerovox 1455 

C-12 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aero vox. l455 

C-13 .()02 Mfd. Mica Cori.denser, C D-4-6D2 
or Aerovo:i:. 1455 

Tube•: 

2 TW-150 or HK-254 or 100TH 

Thordarson Amateur Speech Amplifier, 
the driver transformer ratio should be 
1 to 1.4, primary to half the secondary. 
The turns ratio of the modulation 
transformer is l.4 to 1, and the p)ate
to-plate load on the modulators is 
10,000 ohms. 

The driver and modulation trans
formers are of the Multi-Match type 
so that not only may a variety of 
Class C load s be accommodated but 
also different driving tubes may he 
used. 

I f:n 111 i11 11,>d n:, PrtgP .Ill 

RF Section 

l 
1 
I 
2 
4 
2 
8 
I 
2 
2 
2 
4 
4 
I 

r®1 
X lC 

RF Section Parts Required 

Miacellaneoua Part •: 

Punched Chassis 17 ' x 13 " x 2 ½" 
Panel 19" x 14" 

Pr. Chassis Mounting Bracket,s 
Socket Mounting Pla tes 
Condenser Mounting Brackets 
Coil Mounting Brackets 
Bushings 
Feed-thru Bushing 
Feed-thru Insulators 
4-Contact Sockets, Steatite 
50 Watt Sockets 
Grid Grips 
Cone Insulators 

RY-3 SPST Underload Relay , Ward-Leonard 
507-514A or Equivalent 

M-2 0-200 MA DC Meter, 3' Square Case, 
Rear Illumination, Triplett ¥327 A or 
Equivalent 

M-3 0-500 MA DC Meter, 3' Square Case 
Rear Illumination, Triplet t #327 A or 
Equivalent 

L-1 Swinging Link & Jack Har Asaembly, 
B-W Type BVL or Equivalent 

L-1 160 Meter Coil, B-W Type 160 BVL 
or Equivalent 

L-1 80 Meter Coil, B-W Type 80 BVL 
or Equivalent 

L-1 40 Meter Coil, B-W Type 40 BVL 
or Equivalent 

2 

2 

C-7 

Mie.cellaneous Parts: ( Cont.) 

L-1 

L-1 

L-2 

L-2 

L-2 

L-2 

L-2 

L-2 

RFC-I 

RFC-2 

20 Meter Coil, B-W Type 20 B VL 
or Equiva lent 

10 Meter Coi l, B-W Type 10 BVL 
or Equiv a lent 
160 Meter Coi l, B-W Type 160 TVH 
or Equivalent 
80 Mete r Coil, B-W Type 80 TVH 

or Equivalent 
40 Meter Coil, B-W Type 40 TVH 

or Equivalent 
20 Meter Coil, B-W Type 20 TVH 

or Equivalent 
10 Meter Coil, B-W Type 10 TVH 

or Equivalent 
Swinging Link & .Jack Bar Assembly, 
B-W Type TVH or Equivalent 
RF Choke, National Type R-100- U 
or Equi valent 
RF Choke , National Type R-154 or 
Equivalent, 
4' Shaft Extensions , Y aJ<.ley RS-242 or 
Eq ui valent 
2 ¼" Control Wheels, Coto CI-45 or 
Equivalent 
Indicator Plate Marked " PWR AMP 
GRID," Coto Cl-47 or Equivalent 
Indicator Plate Marked " PWR AMP 
PLATE," Coto Cl-47 or Equivalent 

i\iliscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire a nd other hardware. 

Cinuit diagram, drawings and full size template oj chassis 
available .irom Thordarson JS cents net each, pos tpaid. 

OMMhfiaRi TRANSFORMER SPECIALISTS SINCE 1895 ~ 
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Modulator and Power Supply 

Modulato1· 

Top View of Modulator 

Power Supply: 

FOR BOTH the convenience of the operator and the 
protection of the equipmen t, relay sw itching was 

chosen. Wh en th e fil;iment swi tch on the exciter is 
closed , R Y-1 closes, ca using the application of voltage 
to the speech amp:itier and the filaments of the recti
fiers, modulator tubes and Class C amplifier tube. 
In addition, this operati on places bias voltage on th e 
modulator grids and prepares RY-2 for closing. Turn
ing on the p!Jte switch of the exc iter results in the 
grid current in the Class C amplifier closing RY-3, 
which in turn c:iuses RY-2 to apply primary voltage 
to the plate tra nsformer. The opening of SW-1 pre
vents the oper:it ion of RY-2 even though RY-3 may 
be closed. This feature makes neutralizing convenient, 
:111d in addition affords more protection to the operator. 

For C\,V operation it is only necessary to pl ace a 
jumper between terminals 2 and 3 at the back of the 
RF chassi s and insert a 22.5 volt battery at point A. 

Since the power supply is rated at 1750 volts at 
500 MA, 700 watts CW opera t ion may be carried on 
by opera ting with a Class C plate current of 400 MA. 

Power Supply 

Bottom View of Power Supply 

Bottom View of Mcdulator 

TRANSFORMER SPECIALISTS SINCE 1895 
---------------------------------------------
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Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
a nd CHOKES 

T-3 T-t9F77 Fi lament Transformer 
T-4 T-19R3 1 Bi~s Transformer 
T-5 T -15D82 Driver Transformer 
T-6 T-11M77 1\1odulation 'T' ransforme r 
CH-3 1'-!9C42 Filter Choke 

Resistor: 

R-2 100 Ohm 25 Watt Semi-Variab le Resistor 
Ohmi te ff 0368 or Equivalen t 

Condenser s: 

C-3} 
C-4 

Double 16 Mfd. 250 Volt Condenser, 
Aerovox rf'ype PBS or Equ iva len t 

Tubes: 

83 Tube 
805 Tubes, Taylor or Eq uivalent 

Mi s cellaneous Parts: 

0-500 MA DC M eter, 3" Square Case, Rear 
Illuminalion, Triplett §327-A o r EQuivalent 
Pun ched Chassis 17 " x 12" x 2 ½" 
Panel 19" x IO½" 

l Pr. 
4 

C hassis Nioun ting Brackets 
Bushings 

I 
2 

2 

2 

Terminal Board 
50 Watt Sockets 
4-Contact Socket, S t eatite 
Lead-in Bushings 
Gr id Grips 

Miscellaneous screws, nuts, bolt s, lock
washers, req uired hook-up wire and other 
hardware. 

Modu lator and Power Supply 

T-\ 

600 WATT R. F. UNIT 

-h I 
~ ~ I 6669 I~ 

120 WATT BAND 

SWITCHING EXCITER 

~ f...-0 I ~Q¢'l I 

AMATEUR SPEECH AMPL . 

[ _()_ i] 

300 WATT 

MODULATOR 

-
-

-
I 

I 1o<i I@({;) ~~ 

17!)0 VOLT 

POWER SUPPLY 

-

t'.::~ '.:::o::tJ ~ ~ 

115 V. LIN~ 

2 

l Pr. 
I 
2 
2 

Power Supply 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-1 
T -2 
CH-1 
CH-2 

R-l 

1'-191"90 Fil ament Trans fo rm er 
T-19P66 Plale T ransformer 
T-1 9C38 C hoke 
T-19C45 Cho ke 

Resistor: 

75 ,000 O hm 200 Walt Wirewound 
Resist or, Ohmi le No . 0924 or 
Equi valent 

Condensers: 

C-1 2 Mfd. 2000 Volt Con denser, 
Mallory TX-811 or Equivalent 
2 Mfd. 2000 Volt Condenser, C-2 

866 

R Y-1 

RY-2 

SW -1 

~'lnllory TX-811 o r Equivalenl 

Tubea: 

Tubes 

Miscellaneous Parts: 

Relay , SPST, Ward-Leona rd 
No . 507-510 or Equ ivalent 
Relay, SPST, Ward -Leonard 
No . 507- 518 or Equivalent 
SPST Switch N. P., Arro w Hand H 
No. 20992 or Equi va knt 
Pun ched Chassis 17" x 13u x 2 ½'' 
Panel 19'"' x 14" 
Chassis Mounting Brackets 
Switch Plate 
4-Contact Sockets, Steatite 
Isolao tite Plate Caps 
Lead-in Bushing 
6-Con tact Socket 
6-Prong P lug 

Niisce\Janeous sc rews, nuts, bolts, lock-washers., 
required hoo k-u p wire and other hardware 

Circuit diagram., drawings and fidl size template of chassis 
available from Th.arr/arson 15 cent s net each , post.paid, 

TRANSFORMER SPECIALISTS SINCE 1895 
-----------------------------------~ 
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H ERE is a conservatively rated 
transmitter which is designed to 

handle the maximum allowable input of 
1 kilowatt. The transmitter is built up 
in two racks, one containing the R.F. 
section with associated power supplies 
and the other the speech equipment, 
drivers, modulators, and necessary 
power equipment. 

The exciter unit is built up on a 
separate chassis. Three stages are pro
vided so that there is ample excitation 
on all bands. It may be found necessary 
to neutralize the 6L6 and the RK-39, 
especially if they are operated as straight 
buffers on the higher frequencies. These 
neutralizing condensers ( N C-I, NC-2) 
may consist simply of a few turns of 
twisted wire. The RK-39 is link coupled 
to the T125 buffer; this stage should 
always be operated as a straight ampli
fier ,ind all doubling should be clone in 
the preceeding low power stages. The 
buffer in turn is link coupled to the final 
stage, which consists of ;i pair of T-200's 
in push-pull. The plate voltage is 2500 
volts and the plate current 400 M.A.; 
the grid current should be 125 M.A. 

No pre-amplifier is incorporated in 

~ 
. ·•- .. . - . . . ---------

the transmitter proper. It is far more 
desirable, both from the standpoint of 
convenience and performance, to place 
the low level speech stages some dis
tance from the transmitter. The im
pedance of the speech input is 500 ohms 
and the level appriximately zero db. 
The first stage consists of a pair of 
6F6's, triode connected, which provide 
ample grid swing for the 845's. The !HS 
drivers operate at 1250 volts, and the 
necessary bias is obtained from a re
sistor in the filament return. The 822 
modulators operate .it 2000 volts .incl 
provide ample power to modulate the 
1 kilowatt input. 

An important feature of high power 
equipment which has not been over
looked is the installation of .in under
load and two overload relays. 

The unclerloacl relay is so connected 
that the Class C current must be 250 
M.A. before the moclubtor plate sup
ply is turned on. Possible damage to 
the modulation transformer is .ivoiclecl 
in the event that excitation to the fi na I 
fails with a signal applied to the modu
lators. If the current of either the 
Class C stage or the buffer should be-

come excessive, the overlo.icl rel;1y will 
autom.itically turn off all plate supplies. 
Another overload relay is inst.illecl in 
the moclu]a tor plate supply, however 
this rel.iy controls only the mocluL1tors. 
In order to simplify operation, relays 
are also used to control the filaments 
and plate supplies. The wiring is so 
arr.ingecl that it is impossible to turn on 
the plate supplies without having the 
filament relay closed. This relay opera
tion of both filament .incl plate supplies 
enables the transmitter to be controlled 
from the operating table simply by ex
tending the light leads connected to the 
reh y switches. 

The correct bias for the 822 modu
lators is -67.5, and this is shown as 
battery bias in the diagram, although in 
rhe photograph an experimental bias 
supply is shown. This bias supply has 
not yet been fully developed and it is 
felt that it should be with-held until its 
performance is proven satisfactory. 

The pre-amplifier is shown on page 
37. It is mounted in a metal cabinet 
and if remote control is desired the fila
ment and plate relay switches may be 
mounted on this panel. 

(!) ______ T_R_A_N_S_F_O_R_M_E_R __ s_P_E_C_I A_L_I_S_T_S_S_I_N_C_E __ 1_8_9_s ______ lijrrnl,,;iifi1Nf 
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(CONTINUED) 

Parts Required 

Thordarson Transformers and Chokes Fixed Condens'!rs: 

T-1 
T -2 
T-3 
T -4 
T-5 
T-6 
T-7 
T-8 
T-9 
T -1 0 
T- 11 
T-1 2 
T-1 3 
T -14 
T-15 
T-1 6 
T-17 
T-18 
T -19 

R-1 
K-2 
R-3 
R-4 
R-5 
R -6 
R -7 
R -8 
R-9 
R- 10 
R -1 1 
R -12 
R-13) 
R-14 
R-15 
R-1 6 
R -17 
R-18 

C-1 
C-2\ 
C-3 / 
C-4 
C-5 
C-6 
C-7 

T-!9F97 CH-1 T-!5C36 
T-19F95 CH-2 T-15C36 
T-11F51 CH-3 T-15C45 
T-1 5R60 CH-4 T-15C39 
T-19F91 CH-5 T-15C48 
T-15Pll CH-6 T-15C39 
T-11F54 C H-7 T-15C45 
T- 15P21 CH-8 T-t5C36 
T-11F54 CH-9 T-15C36 
T -1 5P21 CH-10 T-1 5C45 
T -1 9F89 
T- 15P 15 
T-15R03 
T- 19F96 
T-llF5 1 
T-15A67 
T-15D76 
T-18D19 
T-11M78 

Resistors: 

50 ,000 Ohm l Watt !RC BTl or Equiv. 
200 Ohm 10 W att Ohmite or Equiv. 
10,000 Ohm 10 Watt Ohmite or Equiv. 
200 Ohm 10 Watt Ohmite or Equiv. 
10,000 Ohm 10 Wa tt Ohmite or Equiv. 
50 Ohm 10 Watt Ohmite or Equiv. 
5,000 Ohm 25 Watt Ohmite or Equiv. 
2,000 Ohm 25 Watt Ohmite or Equiv. 
2,000 Ohm 50 Watt Ohmite or Equiv. 
10,000 Ohm 50 Watt Ohmite or Equiv. 
1,000 Ohm 75 Watt Ohmite or Equiv. 
25,000 Ohm 50 Watt Ohmite or Equiv. 

100,000 Ohm 200 Watt Ohmite or Equiv. 

50,000 Ohm 100 Watt Ohmite or Equiv. 
500 Ohm 25 Watt T Pad Utah or Equiv. 
750 Ohm JO Watt Ohmite or Equiv. 
2,000 Ohm 50 Watt Ohmite or Equiv. 

CONDENSERS 
Variable Condensers 

150 Mmfd. Cardwell MRl50BS or Equiv. 

260 Mmfd. Cardwell MR260BD or Equiv. 

150 M mfd . Nationa l TMCl50 or Equi v. 
100 Mmfd. Notiona l TMAIOODA or Equi v. 
200 Mmfd. Nationa l TM C200D or Equiv. 
200 Mmfd . National TMC200DA or Equiv. 

COIL DATA 

C-8 to C-1 0 

C-Ll 

C-12, C-1 3 

C-14 

C-16 to C-20 

C-2 1 

C-22 t o C-24 

C-25 

C-26, C-27 

C-28 

C-29, C-30 

C-31 to C-33 

C-34, C-35 

C-36, C-37 

C-38 

.001 Mfd. 1000 Volt Mica Ae rovox 
1450 or Equiv. 
. 0001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 
. 001 M(d. 1000 Volt Mica Aerovox 
14 50 or Equiv. 
.0001 Mfd. 1000 Volt M ica Aerovo, 
1450 or Equiv. 
.00 1 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 
. 001 Mfd. 5000 Volt Mi ca Aerovox 
1652 o r Equiv. 
. 001 Mfd. 1000 Vol t Mica Aerovox 
14 50 o r Equiv. 
.001 Mfd . 10,000 Volt Mica Aerovox 
1654 o r Equiv. 
.001 Mfd. 1000 Volt Mi ca Ae rovox 
1450 o r Equiv. 
16 Mfd. 450 Volt Elec. Aerovox 
G475 o r Equ iv. 
2 Mfd. 1000 Volt Aerovox 1010 or 
Equiv. 
2 Mid. 3000 Volt Aerovox 3009 or 
Equiv. 
2 Mfd. 2000 Volt Aerovox 2009 or 
Equiv. 
8 Mfd. 450 Volt Elect. Ae rovox 
G475 or Equiv. 
. 001 Mfd. 1000 Volt Mica Aerovox 
14 50 o r Equ iv. 

Neutralizing Condensers: 

NC-1 
NC-2 
NC-3 

NC-4\ 
NC-5 / 

See note in copy 
See note in copy 
12 Mmfd. 8000 Volt National NC-150 or 
Equiv. 

13 Mmfd. 12,000 Volt Johnson N376 or. 
Equiv. 

MA-1 0-100 M.A. Sim pson 27S (Ilium. ) or Equi v. 

~!=~) 0-150 M. A. Simpson 27S (Illu:n .) o r Equiv. 

MA-4 0-100 M .A. Simpson 27S (Iliu m. ) or Equiv. 
MA-5 0-500 M.A. Si mpson 27S (Ilium .) or Equiv. 
MA-6 0-250 M.A. Simpson 27S (Illu :n.) or Equiv. ~~=n 0-750 M .. \. Simpson 27S (I lium .) or Equiv. 

See page 37 for Pre-Amplifier 

BAND I 160 I 80 40 _ __1 20 IO I 

- - ------
LI, L2, L3, L4 40T -/f l8 I 26T i/ 16 12T # ,6 

I 
8T # 16 3T # 16 

-- - - ----
LS, L6 36T # 16 34T # 16 22T #16 16T # 14 4T # 14 

4½" Diam. 
1 

2½" Diam. 2½" Diam. <½" Diam. 2½" l)iam 
- - - - -

L7 42T # 14 30T #i0 20T #IO I0T #IO 4T # iO 
51/s" Diam. L.½'' Diam. 3¼" Diam. 1¼" Diam. :,¼"Oiam. 
- -- - --1------ ----

Link for 4T # l8C. C. 3T 4 I8C.C. 12T # l8C.C. i2T # 18C.C. l, 2T # I[C.C. 
L3, L4, LS, L6 

LI, L2, L3 wcund on I½" Diam. winding length I¾", L4 wo.:r:d en 
I¾" Diam. winding length 2". Winding length of LS, L6, 4½". Wir.d-
ing length of L7, 6½"-

RF Chokes: 

RFC-! lo RFC-3 125 M.A. Nationa l RlOO or 
Equj v . 

RFC-4 600 M.A . National }{154 U or Equiv. 
RFC-5 125 M.A. Nat ional RlOO or Equiv . 
RFC-6 600 M .A. Nationa l Rl54U or Equiv. 

Relays: 

• l , ,,z G uard ian BlOO o r Equ iv. 
,,. 3 G ua rdian L500 o r Eq ui v . 
• 4 G uardian (special) o r Eq ui v. 
.. 5 Gua rdian L500 o r Equiv . 

Miscellaneous Parts: 

5 Pr. Chassis Mounting Bra(:kets 
4 3 >{ " \Vheels Co lo or Equiv . 
3 2½ " \-Vheels Coto or Equiv. 
~ Coil Forms National XR-4 or Equiv. 
1 Coil Assembly NaLional UR- 13 or Equiv. 
2 Coils Coto-Coil 80 BTVL or Equiv. 

Coil Colo-Coil 80 TVL or Equiv. 
11 Sockets Johnson type 21 I or Equiv. 
2 C-1 Dases Coto-C oi l 6BTLM or Equiv. 

C-1 Base Coto-Cai! 8TLM or Equiv. 
2 Cone Insulators John son ~604 or Equ iv. 
4 Dee Hive insulalors J ohn son ,;.·4 3 or Equiv . 
8 Feed-thru insulators .Johnson ... ,J 2 o r Equiv, 

l" Cone insulators .Johnson " 60 1 or Equiv. 
2 Insulators National GS-2 or Equiv. 
3 Insulators National GS-1 or Equiv. 

SPST Toggle Switches H & H or Equiv. 
4 St.eatite SoC'kets A~phenol or :Biquiv. 
2 Stea(ite OC'tal Socke1.s Amphenol o r Equiv . 

23 Bakelil.e Sockf'I.:-. .\mph Pnol or 8quiv. 
2 Oakelite Oct,1l Sockel~ A mphenol or Equiv. 

J 8 Plugs Amphenol or Equiv. 
Bakeli t e Knob 

14 I .a rge Grid G ri ps 

Tubes: 

I RK39 T-12:, 
2 T-200 872 
2 866 2 83 

-'iZJ 2 6Ffi 
2 845 2 822 

2GL6-C or 6LGG X 

MODULATOR POWER SUPPLY 
Chassis: 20" x 15" x 3 1/ 4 ''; P a nel: 14" 

Circuit diagram, drawings and full size tem.plr1le of chassis 
available from. Thordurs"n 15 cen ts net each. postpaid. 
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(CONTINUED) 

R. F. POWER AMPLIFIER BUFFER EXCITER UNIT 

Chassis: 17" x 17" x 3"; Panel : 19 1/4 " Chassi s : 17" x 1011 x 1" ; Panel: 15 3/4
11 Ch a ssi s: 17" x 10" x 3"; Panel: 10 1/z'' 

BIAS AND EXCITER POWER SUPPLIES 

Chass is: 17" x 13" x 3 11
; Panel: 10 ½" 

DRIVER AND SPEECH AMPLlFIER 

Chassis: 1711 x 10'' x 3"; P a nel: 10 1/ 2 " 

R.F. POWER SUPPLY 

Chassis: 20" x 15" x 31/4 "; Pan e l: 14 " 

DRIVER AND SPEECH POWER SUPPLY 

Chass is: 17" x 12'' x 3'f; Panel: 12¼ " 

CLASS B MODULATOR 

Chassis: 13" w. x 131/ 2" d.; P anel; 19if.1" 

lijM\liJi1ifimf TRANSFORMER SPECIALISTS SINCE 1895 
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PRE-AMPLIFIER CHASSIS AND ASSEMBLY 
Chassis: 17" x 10" x 3"i Case: 19" x 13" x 8 3/..1, 11 

PRE-AMPLIFIER PARTS REQUIRED 
Thordarson Transformers and Chokes: R esisto rs: (Cont'd) Condensers: (Cont'd.) 

T-1 T-15A71 CH-l T-13C26 
T-2 T-70R78 Cff-2 T-J3C26 

l~-1, R-2 
11.-3 

Resistors: 
5 Meg. ½ Watt TRC BT½ or Equiv. 
l00,000 Ohm I Watt IRC BTl or Equiv. 
100,000 Ohm l Watt Ohmite or Equiv. 
500,000 Ohm Volum e Cont. rol IRC or 
Equiv. 

R-10 
R-11 
R-12 
R-l3 
R-14 
11.-15 

20,000 Ohm I Watt Ohmite or Equiv. 
50,000 Ohm I Watt IRC BTl or Equiv. 
250,000 Ohm I Watt IRC B'1'1 or Equiv. 
2,000 Ohm l Watt Ohmite or Equiv. 
50,000 Ohm I Watt IRC BTl or Equiv. 
10,000 Ohm 25 Watt Ohmile or Equiv. 

C-6 10 Mf<l. 2-5 Volt Blect. Aerovox PB2.i 
or Equiv. 

C-7 . 1 Mf<l. 400 Voll Paper Aerovox 48•1 
or Equiv. 

C-8 lo C-Ul -9 Mrd. 4:10 Voll E lect. f\provox C41.-1 
or Equiv, 

R-4 
R-5 Condensers: 

Mi scellaneous Parts: 

11.-6 500,000 Ohm ½ Watt 1 RC BT½ or 
Equi v. 

C-1, C-2 

C-3 

.I Mfd. 400 Volt paper Aerov·ox 484 
or Equiv. 2 i\.1ike Conneelo rs Amphenol or J<:qui,·. 

l Bakf)lile Socke1 .\mphenol or Equiv. 
R-7 500,000 Ohm Volume Control IRC or 

Equ iv. 

l0 Mfd. 25 Volt E lect. Aerovox Pl325 
or Equiv. 4 JJakp! il e (kt ;11 So<'k(? l.c. Amphenol or Equi , .. 

2 Ba keli1.e Knobs 
R-8 500,000 Ohm ½ Watt IRC BT½ or 

Equiv. 

C-4. 8 Mfd. 450 Volt Elect. Aerovox G475 
o r Equiv. L Termim1I S t rip 

C-5 
R-9 2,000 Ohm 1 Watt Ohmite or Equi v. 

.1 Mfd. 400 Volt paper Aerovox 484 
or E qu iv. Tubes' t-80 , 2-6Fii, 2-6C5 

No. 333 - Amateur Radio .75c Postpaid 
ivlr. Fortune. Thordarson engineer and a promin ent amateur 
radio enthusiast, spent over twelve months in preparing chis 
text-book. There are approximately 160 pages, and matt ers 
covered includ e Learning the Code, Receiver Theory and Con
srruction. Crystal Oscillator Transmitter, Two-stage Trans 
mitter, Three-stage Transmirte r, Consnucrion of the Modu
lator and reference notes on receivers, inductance, capacity 
and many other elecrrical and radio terms. Ir is a book 
recomme~ded to a ll exper imenters, beginning amateurs and 
eve n to amateur s of lon g experience. Amateur ne r price ?Sc. 
Profusely illustrat ed with o ver JOO compreh ensi ve photo
graphs and drawings. Heavy cover fini shed in wear-resistant 
blue cloth , with attractive gold stamping. This is a cloth covered 
case bound text-book. 

No. 340 - Complete Transformer Manual 35c Postpaid 
The Thordarson Trans former iVlanual is a complete book, 
containing the Replacement Transform er Encyclopedia and 
Servicing Gu id e, the Transmitter Guid e, and the Sound 
Amplifier Guide, plus current Thordarson cata logs. lr is 
bound in a strong attractive blue and oran ge cover with loose
leaf arrangement, giving the user opportunity to keep the 
Manual up-to-date bv adding later Thordarson releases. A 
book that has proven to be most popular in th e t echnical 
Ii brary. 

No. 352-Replacement Encyclopedia, Service Guide, Free 
Thordarson R eplacement Transformer Encyclopedia and 
Service G uid e No. 352 recommends prope r transformer and 
choke replacement for receivers listed in Rider's Manuals. 
This handy, userul time-saver, o ri gi nated by Thordarson is 
now used by good service engineers the wo1ld over. In addition. 
it contains a new edition of the popular Service Guide giving 
practi ca l solutions to everyday service problems , including 
us eful charts and tables. 

No. 346 - Amplifier Guide 15c Postpaid 
P. A. 1nen and experimenters interested ,n building l11gh 
quality amplifiers find the T hordarson Amplifier Cuide No. 
346a worthwhilesourceofinfo,m:ition. It contains laborato1Y 
designed and tes1ed citcuirs of a ,n p lili crs from 8 to 120 watt-s 
output. Complete parts list, mech:inical chass is drawings, and 
comprehensive illustrations enabl e th e cons rructor to obtain 
superior results with n1atch ecl transformer and choke compo
nents. Data is included for pre-arnplihers. dual lone contrnls. 
speaker impedance marchin g and test in g. 

No. 500 - Broadcast Components Catalog Free 
Thordarson offers a comp lete lin e of trans rormers and chok es 
for broadcast use, eac h capab le of meeting and s ur pass ing th~ 
most rigid broadetst tol erances. Th ese lransformers are listed 
and described in t he new Broadcast C,ralog, No. SOO. 
Broadcast stations. experimenters, lahorator ies or arr crafr 
stations are urged to secure a copy of rhis va \u;ih\c· listing. 

,No. 600 - Amplifier Catalog Free 
The hnest amplih ers are bui lt by Thordarson - pioneers ,n 
producing (lUaliry audio components. Absolute hdelin· 1s 
assured by accurate laborarorv design and ng:id inspection 
during production. New models from 8 ro 900 "atts satisf,· 
practically every sound req uirement. Pre-amplifiers and 
boosters round our a truly com1)lere line of e<1u1p111e11t for 
sound technicians. Fully desc ribed in Catalog 600. 

No. 400 - Complete Transformer Catalog Free 
A catalog of trans form ers and reac tors for eve ry radio use. 
Contains full ph vs ical and electrica l descriptions. 

Obta-inable fr om ycur ra.dio pa.rts di,·tr ih11t ,,r_r or direrl /10111 

f a,tury. 
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----eLa,d-d, B (!)uipui ea,lcu/.~- - - -
Class B Audio Frequency 

Amplifiers 

C LAS S B modulators are usually 
used in transmitters having plate 

modulated Class C inputs of more 
than 50 or 60 watts. Fo r aud io fre
quency power outputs of more than 30 
watts, the increased cost a nd size of 
tubes wh ich can be used in C lass A 
arnµJifiers , and the power supply com
ponents used to sup ply these tubes 
make Class B systems economica 111 
justifiable. 

The pri nci pa 1 cl ilferences be tween 
Cla ss A and Class B audio amp lifi e rs 
are as follows: 

1. The plate cl issi pa tion of the tu bes 
in a Class B amplifier increases 
with inc reasing signals and i~ 
a maximum at som e level near 
full power output. In a Class A 
amplifier the plate loss of the 
tubes is a maximum at no
signa l. 

2. The excitation of a Class B amp li
fier is carried into the positive 
grid regio n of the tu be ch ,1rac
teristics, cau s ing grid curre nt 
to flow, with the resultant re
quirement that rhe source of 
audio frequency exc it arion is 
called upon to de'iver an app re
ciable amount of power. Class A 
amplifiers. in general. are not 
designed to operare with a posi
tive grid in an y condition of 
norm al excitation. 

3. In a Class B a mplifi er the ch ang
ing plate current requires bet
ter regulation of the power sup
ply than does the Class A am
plifier. 

4. Class A amplifiers usually requ ire 
nega rive bias on the grids. In 
many Class B amplifiers there 
are conditions of operation in 
whi ch no bias is required. 

5. Cla ss B au dio frequency amplifi
cation requires the use of two 
tubes, whereas Class A amplifi
ca t1on can be obrained wirh 
one tube. 

Class B Audio Freauency Output 
Cnlculations 

The amateur h;,s many occas ions in 
which it is desirah'e ro h:ive more da ta 
concerning the opera rion of given tu bes 
in Class B service th:111 ;ire l!iven by 
th e tub e manufacturers. The dat·a 
wh ich are given usually show typical 
onera ting cha ra crc risrics at a gi ven 
pl ate voltage, showin ~ rhe plate loa d 
which delivers a e-iven a mount of 
power with nominal· distortion, driving 
power, and tube losses. 

1n a particular insta lla tio n there 
often ari se circumsrances in whi ch op
eration in so me cond iti on other than 
the "typical" case is desirable. For ex-

amp le: ( I ) th e plate suppl y voltage 
may be othe r than th a t listed; (2) more 
o r less distortion may be t ole rated ; 
( 3) greater tu be losses may be per
mi ssible at full-signal or at no-signa l; 
( 4) the regulation of the source of 
dr iving voltage may be poor; (5) the 
voltage or power output capabilities 
of the dri vi ng source may be limited ; 
(6) the output power requirements may 
be differe nt; ( 7) the wave form of the 
signal may be unusual; (8) the opera
tion may be inte rmittent; an d (9) space 
and we ight requirements may justify 
ove rload ing. · 

So that the am ateur may take full 
;1dvantage of th<: possibilities of vary
in g the p late load on his Class B tubes 
by changing con nections on th e Multi
Match modulation transformers, an ex
ample of Class F3 outpu t calculations 
is shown below: 

Suppose that a Class C a mpli fier of 
'.l30 wa tts input is to be 100% modu 
lated by the tubes having the cha r
acteristics shown in Fig. 1. The plate 

u 
o ' ' I 

:.OO·i+HHH'~ '--s!--:::±=!--t-~t=
1

__,.l>..!i=1==·f-~-l-H--+-I 
~ -~~ 

6 ~·~= 
r. 

0 

"" 

PLAT£ VOLTS 

Fig . I 

supply vo ltage is 1250 V. , the rated 
maximum tube di ss ip a tion is 40 watts , 
and the maximum pl ate current is 
125 MA. 

T he aud io freq uency requ irement is 
that 165 average watts of output power 
be delivered to the Class C stage. This 
fi gure is based on a s ine wave signal. 
The maximum allowable power input 
to th e modulator (two tubes) is 1250 x 
0. 125 x 2 = 31 2.5 wa rts. Thus an over
all effic iency of at lea st 

100 ~ 
X 312 

or 52.5 % is required. This is not at a ll 
unreasonable for a Class B a udio fre
que ncy stage; in an a mplifi e r of power 
output capabilities of 150 watts an 
overa ll effici ency of 60 to 65 °/4 is ea sily 
ob tai nab le. 

Practice ha s shown that to all ow for 
tra nsformer losses and the deviat ion of 
tube cha ra cte ri stics from average va l
ues, the va lue of power delivered by 
the tubes as calculated from their aver-

age cha racteris tics shou ld be, for out
puts of this order of magnitude, about 
16% highe r th an the power required ro 
be deli vered from th e secon dary of the 
modul ation transform er. Jn this case, 
the ca lcul a tions should be ba sed on a 
power output from the tu bes of 165 x 
1.16 or 192 watts output. 

Since the maximum plate loss in a 
Class B amplifier occurs at a le ve l 
sligh tly below maximum power out put, 
an a llowa nce of 35 ave rage watts loss 
per tube at full signa l is reasonab le 
in this exam ple. Considerable leeway 
may be rnke n with this in cases whe re 
speech wa ves of 330 wat t s peak power 
a re required at the outpu t of the modu
lati on transformer. H owe ver, in this 
ex;imple , it is assu med that sine wave 
modul;ition w ill occur. 

The power input to th e two tubes at 
full-signal will th e n be the sum of 
power ou tput ,1nd tube losses. Thi s is 
192 + (2 x 35 ) or 262 watts. A check 
no w shows that the Class B pl ate effi
ciency, ti-lat is. the efficiency of conver
si on fmm DC ene rgy supplied to the 
p late to audio freq uency energy, is 

l92 
10'.lx 

262 
or 73%. 

Thi s is a reaso nabl e valu e, for rhe 
maximum possible effic iency of a Cl:iss 
F3 stage is ?R.5 °;~- · 

For a power input of 262 wa tts at 
12 50 volts th e direct cur rent supp li ed is 
wa tts 262 
volts or l 250 o r 210 MA. The a vera ge 

current in each tube is h a lf of rhis 
amount, or 105 MA. With the tubes 
biased to a va lue near cut-off, the shape 
of th e current wave i 11 each tu be very 
n_early approx im a res rhat of a half
sine wave. 

The ave rage value of current tn a 
se ri es o f half-sine w;l\'e pulses is 31. 8% 
of the peak value of th e cur rent. There
fore , the peak va Ju e of t he cu rren r , n 

h b . 105 1\ t e tu e 1s O.J JR or 330 1A. 

At the tim e rhe peak power occ1• rs , 
only o ne of the two modulator tub es 
is working, and , therefore, it alone is 
delive rin g this power. The peak power 
is twice the average AC power de vel 
oped or 2 x 192 or 3 84 watts. The 
peak AC vo]t,1ge across the load is 

peak watts . _2§j_ _ 1160 I 
peak current ·- 0.330 - vo ts. 

The AC load on the tube is the peak 
voltage divided by the peak cu rrent or 
1160 . 
0.3 30 = .1500 ohm s. On the family of 

curves show n in figure L the oblique 
straight lin e AD is known as the loa d 
line. It is a plot of the ins tantaneous 
volta ge and current rel ations for one 
Class B tube when working into 
a resistive load of 3500 ohms. T he 

OMN'ifi•m ______ T_R_A_N_S_F_O_R_M_E_R __ s_P_E_C_I_A_L_I_S_T_s_s_1_N_C_E __ 18_9_5 ______ ~ 
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location of the Jine is found by lo
cating any two sets of simu ltaneous 
values of plate voltage and plate cur
rent. The value of 1160 peak volts 
across the load and 3 30 MA in the 
tube corresponds to a value of 1250 -
1160 or 90 volts across the tube. Thus 
c = 90 volts and i :-- 330 MA is one 
set of points. It is located at point C. 
Then, knowing the load, any other set 
of points can be found. At one-ninth 
power output the peak current and the 
peak voltage are one-third of that oc
curring at fuJI power output. At this 
power level , then, the peak current is 
l 10 MA, and the peak voltage across 

the load is 
1
\
60 

or 387. This corres

ponds to a peak voltage across the tube 
of 1250 - 387 or 863 V. Thus another 
point on the load line is e - 863 volts 
and i = 110 MA. This point is shown 
at F. A straight line through C and F 
locates the load line. 

A simpler way of locating the load 
line is to draw a line through the point 
1250 volts on the abscissae axis, which 
is sho,vn at point A, and the point 
1250 1250 -R or 

3500 
or 0.3.'.>7 ampere on the 

ordinate axis. This latter point is desig
nated as D. Then the points A, C, D 
and F are on the load line , and any two 
of them might have been used to obtain 
its position on the family of curves 
shown. 

It will be seen that the point C falls 
on the curve correspond ing to a grid 
voltage of +70 V. This voltage of 
+ 70 is the voltage on the grid at the 
instant of minimum plate voltage and 
peak power output. It ( + 70 volts) is 
the most positive value of grid voltage 
required for this condition of oper
ation. It is to be noted that the maxi
mum grid voltage and the minimum 
plate voltage occur at the same instant; 
furthermore, the minimum plate voltage 
of 90 V. is on ly slightly greater than the 
maximum grid voltage of 70 V. 

The load of 3500 ohms on the plate 
of one audio tube represents a plate-to
plate load of four times this or 4 x 
3 500 = 14,000 ohms. This plate-to
pla te impedance is of no particular 
value in the calculation of Class B per
formance by the method outlined abovtl 
but it is useful in describing the char~ 
acteristics of the required Class B 
output transformer. 

The calculation shown has been that 
for the solution of the operating charac
teristics for a given power output with 
a given tube loss. Where it is desired 
to find operatin g conditions to meet 
other requirements, such as a specified 
plate load o_r a spec ified peak driving 
voltage, a different order of procedure 
must be used. A study of the above ex-

ample wil l be a guide in other solutions. 
Whether or not the tu bes are to be 

operated at zero bias involves the con
sideration of the plate loss at no-signal 
and the tolerable distortion. In the 
example given the value of no-signal 
plate current for zero bias voltage may 
be found at the intersection of the 1250 
volt ordinate and the curve for Ee= 0. 
This is shown at the point B. Here 
the current for one tube is 10 MA, 
and the plate loss per tube is 1250 x 
0.010 or 12.5 watts, well below the 
allowable limit. 

The dotted curve represents the re
lation of grid current to plate voltage 
for a grid vo ltage of + 70 vol ts. If 
from the coordinates Ep = 90, Ip = 
330, a vertical line is passed which 
intersects the dotted line at E, the ordi
nate (90 MA) at this point represents 
the peak value of grid current. The 
peak grid driving power required to ob
tain full output under the conditions 
specified may now be obta ined. It is 
Eg x lg = 70 x 0.090 = 6.3 watts. 
The ratio of peak driving power to 
ziverage driving power depends mainly 
upon the plate load, the type of tu be, 
and the peak grid voltage and its rela
tion to the minimum plate voltage. For 
some conditions of operation the aver
age power is one-ha lf the peak power. 
and for other conditions it may be only 
one-third or one-fourth the peak power. 

The fo llowing cha racteristics have 
thus been obtained for two tubes in a 
Class B stage: 

Plate voltage - 1250 volts 
Average no-signal plate current -

20 MA 
Average full-signal plate current•-

210 MA. 
DC grid vol ts - 0 
Peak grid-to-grid voltage - -140 volts 
No-signal plate loss -25 watts 
Full-signal plate loss - 70 watts 
Load resistance (per tube ) - 3500 

ohms 
Plate-to-plate load - 14,000 ohms 
Peak driving power - 6.3 watts 
Plate efliciency - 73 % 
Stage efliciency - 65% 
Power output -165 watts 
The maximum efliciency of a Class B 

amplifier is 78. 5%. This value is real
ized on ly wl1en the instantaneous plate 
voltage swings to zero and the half
sine wave shape of current in each tube 
is retained. 

In the example given, if such a con
dition could be obtained, the average 
plate current ( two tubes) would be 
0.357 x 0.3 18 x 2 = 0.227 ampere. 
The power output would be 0.3 57 x 
[250 . 
- 2- = 223 watts, and the power JOput 

would be 1250 x 0.227 = 284 watts 

for an efliciency of 100 x ~~~ or 78.5%. 

Considerations in Selecting Driver 

Transformer Ratios 

Although the driving power for a 
Class B stage is usually obtained from 
a Class A amplifier. ordinary Class A 
amplifier design for maximum power 
output doe s not suffice. Most Class A 
amplifiers not intended for driver ser
vice are planned to deliver the maxi
mum possible undistorted power into 
a given fixed load. 

Unfortunately, the load on Class A 
tubes in driver service is not constant 
throughout the cycle. This is due to 
the fact that the grids of the modulator 
tubes do not ha ve a consta nt resistance 
over the audio cycle. In the positive 
grid region the grid cur rent increases 
mo~e _rapidly than the grid voltage, thus 
exh1bitJOg the characteristic of a de
creasing grid resistance with increasing 
voltage. The degree to which the re
sistance changes depends mainly upon 
the relat10n between minimum plate 
voltage and maximum grid voltage. 
For tubes operated with zero bias the 
resistance change in most cases is, fortu
nately, not large. In a Class B stao-e 
working into a resistance load the 
maximum instantaneous grid v~ltao-e 
and the minimum instantaneous pla1e 
voltage occur at the same time. During 
the part of the cycle that the minimum 
plate voltage and the maximum grid 
voltage _are not greatly different, the 
change JO grid-to-cathode resi stance is 
most apparent. Tt is we ll to plan 
to have the ratio of minimum plate 
voltage to maximum grid voltage ex
ceed two JO cases where low driver dis
tortion is desired. In instances where 
more driver distortion can be tolerated 
or in ca ses where the apparent internal~ 
output impedance of the driver is very 
low, as compared with the minimum 
Class B grid resistance, th.is ratio may 
be reduced to 1.0 or 1.5. With tubes 
having negative grid bias the resistance 
changes from a very high value to a 
very low va lu e within a small per 
cent of the time required for a complete 
cycle. 

If a driving vo ltage of perfect regula
tion were available, this change in re
sistance wou Id not be of such serious 
consequence. However, all practical 
drivers have some internal impedance, 
and in delivering energy to a varying 
load, harmonic distortion will occur. 
If the internal output impedance of 
the driver has an appreciable reactance, 
extremely disagreeable distortion can 
result. This is especially true if the 
Class B grids are biased. It is impor
tant to have a driver tran sfo rm er hav
ing a low leakage reactance. 

(!) TRANSFORMER SPECIALISTS SINCE 1895 HM;JNifi•m 
------------------------------------

39 



----~~~~ R~----
AN IMPORT ANT problem in the 

selection of a driver is to obtain 
a source of adequate voltage of good 
regulation without prohibitive amounts 
of driver tube capacity. Fortunately, 
there are receiving tubes (2A3's) which 
will supply driving power for most 
modulators having power outputs up 
to several hundred watts. 

In general, for amateur work, the 
amateur should use tubes which in 
normal Class A amplifier service will 
deliver an average power output of at 
least one-half as much as the peak 
power required to supply the Class B 
grids. It is preferable in nearly all 
cases to have the average power out
put capabilities of the driver be one 
to two times as great as the peak power 
requirements of the Class B grids. This 
corresponds to peak power capabilities 
of two to four times the peak power 
which is required at the driver grids. 
The ratio of average power capacity 
of driver to peak power required at the 
Class B grids may approach the lower 
value when the Class B tu bes are oper
ated at zero bias and the ratio of 
minimum plate voltage to maximum 
grid voltage is large ( two or more). 
In such a case, the grid resi s tance is 

.substantially cons tant during the cycle. 

The installation of driving tubes 
having power output capabilities great
er than required allows the changing of 
the plate load from that which is opti
mum for maximum undistorted output 
to a higher value which delivers Jess 
power, but which lowers the internal 
impedance of the driving source as seen 
from the Class B grids. 

In selecting the turns ratio of a driver 
transformer, it is desirable to make the 
step-down ratio as high as possible 
from the driver plates to the Class B 
grids and yet be able to develop the re
quired peak driving voltage on the 
Class B grids without overloading the 
driver tu be. 

The determination of the correct 
driver transform er ratio can be studied 
by reference to the following discussion. 
In figure 2, Eg is the peak value of the 
AC vol ta~e required on the Class B 
grid. Rg 1s the grid resistance at this 
value of voltage. (This is the lowest 
value of grid resistance.) Ro is the 
internal resistance of the source of 

Ro N: I 

driving energy, and Eo is the peak 
open circuit voltage developed by the 
driver source. The tran sfo rmer ratio is 
N to 1, primary to secondary. Figure 3 
is a simplified version in which the 
secondary vol cage and resist a nee a re 

Ro 

Eo NEg 

j____~ 1 
Fig. 3 

reflected to the primary side of the 
transformer. The secondary voltage is 
stepped up K times and appears across 
the primary as NEg. The secondary 
load, in accordance with regular trans
former theory, is stepped up N 2 times 
and appears to the primary as N 2Rg. 

At all instants the ratio of the volt
ages is equal to the ratio of the re
sistances across which they occur. Thus : 

Eo Ro _._ N'Rg 
N Eg = N' ~ --

There are two solutions, one giving a 
turns ratio which gives relatively good 
regulation and the other giving a turns 
ratio with poor regulation. For either 
solution there is adequate driving volt
age. The desired solution is given by 
the formula: 

N ~ EoRg 

Example: 

+ VF:u2 Rp;• ~ £g, RgRn 
2tgRg -

Assume a pair of push-pull 2A3's 
with 300 volts on the plates, 60 volts 
bias and an available signal of 53 peak 
volts on each 2A3 grid. The Class B 
grid minimum resistance is 780 ohms 
at +70 volts. The Class B tubes are 
at zero bias. The 2A3 tubes have a 
mu of 4.2 and a plate resistance of 1050 
ohms. 

Solution: 
The open circuit drivmg voltage of 

two 2A3's in series is 2 x 4.2 x 53 or 
445 volts. This voltage may be con
sidered as that in a genera tor of inter
n al resista nce Rp x 2 or 1050 x 2 or 
2100 ohms. T hen: 

445 X 780 + V(445) '(780)' - - (70)' (780)(2 100) 
N - 2X70 X780 - .. -

Solving: 
N = 6.25, which is the turns ratio from 
the to tal primary to one-half the secon
dary. In this case, the 780 ohm grid 
load is reflected as a 30,500 ohm plate
to-plate load on the 2A3's, much higher 
than the 5000 ohm pl a te-to-plate load 
often encountered. 

Line to Class B 
Grid DriV'er Ratio 

In selecting the driver transformer 
to transf r energy from a so-called 
"500 ohm" line to Cbss B grids, the 
fact is oft en overlooked that the "500 
ohm" line is usually not of 500 ohms 
internal output resistance. Its internal 
output resistance ( when the source of 
energy to it is not "padded down") is 
usually far from being 500 ohms. This 
is of considerable consequence in calcu
lating driver transformer ra tios. 

Suppose, for example, that the "500 
ohm" line had been fed from two 2A3's 
having an amplification factor of 4.2, 
a plate resista nce of 1050 ohms and a 
maximum ava ilable signal voltage on 
their grids of 53 peak vol ts. If the 
2A3 output transformer was designed to 
pl a e a 5000 ohm plate-to-plate load 
on the tubes when a 500 ohm load was 
connected to the secondary , the turns 
ratio of tot a I primary to tot a I secon
dary would he 3.16 to 1. The 500 ohm 
line would then have ;in intf'rnal im-

2 X 1050 
pedance of (3Jb)' 

or 210 ohms, and the maxi mum avail
able open circuit voltage on the line 
sid '" of the transformer would be 

2 x 53 x tl~ or 140 peak volts. This 

voltage and the source res is ta nee of 210 
ohms should be used in calculating the 
line to Class B grid ratio. 

For the Class B grid condition pre
viously given , the solution yields: 

140 x 7 O+ V (140)' (780)' - (70) ' (210) (780) 
N - . 2 x70 X 780 -

which gives N ~ 1.97 as the ratio from 
the line to one grid ( that is, the pri
mary to one-half the secondary). It 
is to be noted that this ratio (1. 97) 
multiplied by the ratio of the trans
former with which it is associated 
(3.16) gives 1.97 x 3. 16 6.25, which 
is the ratio obtained for th e solution 
of turns ratio for a driver transformer 
coupling the 2A3 plates directly to th e 
grids. 

In the calculation of driver ratio 
shown, no allowance ha s been made 
for transformer losses or for deviations 
of the driver tube characteri stics from 
the average values given by tu be manu
facturers. Furthermore, it is not well 
to have a pea k signal on the driver 
tube grid s which reduces that grid 
voltage to ze ro. It is better to limit 
the maximum peak grid voltage on the 
driver to about 95 % of the bias voltage. 
Allowance for these three factors can be 
made by reducing the step-down ratio 
of the dri ver tr:msformer 10 to 15% . 
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H AVING selected tl:e proper load 
resistance mto which the modu

lator should deliver energy it is neces
sary to couple the modulator to its 
Class C load through a transformer of 
the proper turns ratio. 

It is characteristic of a transformer 
chat the resistance to which the second
ary delivers energy can appear as a dif
ferent value of re~istance at the pn
mary terminals. The degree to which 
chis actual load resistance and the re
Aected load resistance differ depends 
upon the turns ratio of the transformer. 
Of the total energy supplied to the pr_i
mary of a transformer almost all 1s 
available for delivery to the load on 
the secondary. Thus, the actual load 
resistance presented by the Class C 
amplifier may be made to appear as 
the desired load on the modulator 
tubes and all of the alternating current 
energy developed in the modulator 
stage can be delivered to the Class C 
amplifier and its load. In general, 
then a transformer may be thought of 
as a'n impedance changing device. in 
which very little of the energy supp lied 
to it is lost. In amateur work, the 
transformers a re of such size and con
struction that the efficiency is good 
enough that little attention need be 
given to the losses; that 1s, for most 
calculations it may be assumed to be
have as an ideal transformer. 

To show how a transformer acts as 
an impedance changin_g cl_evice the fol
lowing demons tration 1s given: 

Referring to Figure 4 a transformer 
is shown having a turns ra t10 of pn
mary to secondary of 1 to N. The load 

l:N 

010 
Fig. 4 

on the secondary is R ohms, and the 
voltage impressed on the primary is E. 

Ordinary transformer theory indi
cates that the voltage across each wind
ing is proportional to the number of 
turns on the winding. Thus, with E 
volts across the primary, the voltage 
across the secondary is N times as 
much, or N E. The power at the load 
resistance R is equal to the square of 
the voltage across it divided by the 
resistance. Thus, in this case the power 

KE)' 
at the secondary load is - R- · 

With a perfect transformer the power 
at the primary is the same value as 
it is at the secondary. Thu s, the power 

at the primary is also {l'J:l' -

For the moment, assume the second
ary load resistance, R, appears at the 
primary terminals as another resist
ance, R1- It is desired to find the value 
of the turns ratio of secondary to pri
mary in terms of these resistances, R 
and R1. The power at the primary of 

the transformer 1s I<:_'_ But this value 
R1 

is also equal to (NE)'. Therefore , ~ R-

E' (NE)' l ~Ri, and N• = ~-
R1 = - R or If, = R1 

Thus, it is to be seen that the re
Aected resistance is equal to the sec
ondary resistance divided by the square 
of the turns ratio from secondary to 
primary. Stated in another manner, 
the reflected resistance is equal to the 
secondary resistance multiplied by the 
square of the turns ra tio from primary 
to secondary. It is important not to 
become confused by the indiscriminate 
use of the terms "turns ratio," "step-up 
ratio" and the like. These terms are 
used i11terchangeably, but they are not 
necessarily equal to each other. 

Suppose, for example, that it is de
sired to calculate the turns rat10 of 
the full primary to the full secondary 
of a modulation transformer used under 
the following conditions: 

Power input to Class C amplifier -
330 watts. 

Plate voltage on Cla ss C amplifier-
1250 volts. 

Modulator plate-to-plate load de
sired - 14000 ohms. 

w 
The Class C plate current 1s E or 

310 1-h C 
1250 

or 0.264 amperes. e Class 

load on the secondary of the modula-

r . l E . 1250 
cion trans ormer 1s t1en I or_

0
_
264 

or 

1740 ohms. This is equal to R. 
R 4740 

Then, if N2 = R/ N• = 14000 
0.338 and N is equal to the square root 
of this value, or 0.58. In this case 
N is the ratio of secondary tu ms to 
primary turns. The value of 0.58, being 
less than unity, indicates that the sec
ondary has less turns than the prim_ary. 
This is as it should be when a given 
Class C load is less than the plate-to
pla te load which it is desired be rc
Aected on the primary side of the 
modulation transformer. The amateur 
may avoid making the mistake of ob
taining a turns ratio which is the in
verse of the proper value by always 
making an estimate of which winding, 
primary or secondary, has the greater 
number of turns, this estimate to be 
ma de before the start of calculations. 

MULTI-M ATCH 

MODULATION 

TRANSFORMER RATIOS 

Tapped double winding coils as used 
in Multi-Match modulation transform
ers make possible a large number of 
impedance ratios, so many in fact that 
it is not practical to list in table form 
all the combinations possible. How
ever there are occasions when the 
moct'u!a tor plate-to-plate load, or the 
Class C load, are of values not shown 
in the table and yet are within the range 
covered by the transformer. The chart 
shown on the opposite page may be 
used to determine the correct modula
tion transformer connections when the 
desired turns ratio is known. The trans
former connections may then be found 
from the list of ratios in the adjoining 
table. As an example, to match a 
10,000 ohm plate-to-plate load to a 
Class C load of 5000 ohms, a turns 

' I -
ratio of \ / l~,uou or 1.41 is necessary. 

I! ),000 

The connections shown in the table 
should be used to secure this ratio. In 
this particular case these connections 
are: 

For the primary, connect the modu
lator plates to terminals 2 and 5; 3 and 
4 are joined and connected to the mod
ulator plate supply. For the secondary, 
join terminals 7-11 and 8-12. Connect 
the Class C load to terminals 7 and 8. 

Since only part of the winding is 
used for some combinations, the maxi
mum allowable value of plate-to-plate 
load is necessarily variable. This maxi
mum value is shown in the last column 
of the table and should not be exceeded. 

Care should be taken that the DC 
secondary current does not exceed the 
maximun1 rating of the transformer. A 
parallel connected secondary will carry 
twice the current of a series connection, 
and in the event that the Class C 
current is greater than the allowable 
current of the series connection, a paral
lel connection must be used. 
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Turns Ratio 
P rimary 

to 
Secondary 

2 8 
- 2 61 

2 .5 

I-
I 

I 
I 

PRIMARY 

I 

Plate B+ 

2-- ~ 

7-- - !Hi 

I 
7 
t 

9- 10 

Plate 

1-2-

--6-

12 
6 

6 

1-2 - -

l- SE CO NDARY 

SERIES 

J oln I Connect 
T ogether ~i::'ct ",f ~' 

- ·Y- 11-l - -r-=l 

2 ::S ~ 6 

-I 
PARALLEL 

_\ 
I 

Join 
Together 

8 9--· 
lO- l 1 

23- 1 
4 5 -

89 
10 l 1 

7- 11 
8- 12 

- f"'3 -
4-6 

Conn ect 
Class " C" 
L oa d To 

810 
- £4 

~taximum 
Allowable 
Plate to 

Pla te Load 

1200U Ohms 

16000 Ohms 

200UO Ubrns 
20000 O hm_s __ 

l00U0 Ohms 

2.07 
1. 8 

D a --1 
7 

-,r 
7 

HO 
8 -11 

3- 4 

- -12 

~ 
6 

3-4 
2-5 

2- fi 
i'=-6 

7- 9 
10 12 

20000 Oh ms 

~000 Ubms 
16000. Ohms 
20000 Oh ms 

1. 61 

I .60 

---1 .fi.9 
~ 7-
1. 49 
I. 44 _J._4 __ 

1 . 32 
-- 1.28 

--17 
I. 03 
1. u2 

. 967 

. 866 
--_-8-

.rr--

. 742 

.714 

. 7 
- - --.639 

. 555 
---_49 5--
- - - _-48-3 

.458 
--_455 

~ 5 
.357 

Type 
No. 

T-11M74 

T-11M 75 

T-l1M76 

T-II M 77 

T-HM78 

T-19Ml3 

T-19M14 

T-19Ml5 

T-19Ml 6 

T-19M1 7 

8 9- 10 

8 II 

11 

~ 

--1~ 

2.:S 
1- 5 
I -3 
4-6 

2 
9 10 
3- 4 

9 - 10 
8 11 
3 - 4 

-:~ -1-
2-3 
9- 10 
3-·4 
:f=4 

5--

I -3 4- ---6 --

8 ~ o 11 

I- - ~I 
I - z_:5- -

7 
7 - -

7 
7 

1=--J-
2 

l
~ -~o 

~ - II - _ 12 -1 
8-11 12 
g': 4 -- - 7 - -
3-4 -- - 5--

1- 3--l 
8-=i 1 

6 
- -12 

I~ T ~ 
2 I 3- 4 5 

- 6 

8 -- - g':jo 11- -

1
- - 2 J-,1 5 
- s --

1

- 9-=Io --1-1 
I --2--5 -- -- - 6 
2 - 3-::.-4-- -- 5 

7- -
8 

2 . 

8 

,--2-:-g - 6 
9- 10 I.I 

1 
a-4-- --·s 
9-10 - Il-

l 2- .', - -6 
2 -.5- - -6 
9-10 U 

7-11 
8-[2 

9-10 8 - 12 

!---:=-:~ -
2-3 
4 

8 11 
9- [0 
3 4 - ! 1 -6 -

7 .[ [ 
8 - 12 

2 3 __ l --6 

3- 4 
8 9 

!l- l0 
;J 4 

9- LO 

8-1·1 

3 
y::-10 
8- 9 
811 
2- 3 
9-[0 

- 3.:y 
8- 9-

2 - 6 
7-12 

--79-
10 12 

7-12 --
16 

8- 12 

I- 7- 12 

2- 5 
R- 12 

Fl=f: 
2::-6 

- 7-12 - J 

7-12 1-
tT 

7::§'" 
10 12 

3 
6 

Thordarson Multi-Match Transformer Ratings 

I - -
7-8 

- 2-:...i·-

I -

I 

l 
- - \-

·souo Ohms 

16000 Ohms 

20000 O hms 
12000 Uhm• 
~0000 Oh·;;;, 
16000 Ohms 
12000 Ohms· 

_ , --- 7 8 - - 1- 10000 Uhm,- -- -

16000 Ohms---
-16000 Ohms 

20000 Uhms-
12000 Ohms 

1- -~ I 

~ I 
I - -,, 10 

I 4 

- -20000 o1,ms 
- ,i>ooo Uhm,,' 

10000 Ohms-

12000 Ohrn ,-

8000 Ohms 

12000 Ohm ~ ---

8000 Ohms 
I0U00 Ohms 
120011. O h ms 

1 0000 Ohms 
MOO Ohms 

12000 Ohms 
8000 Ohn10 --· 

I _ . 10000 Ohms 
10000 Oh;;:;:, -
8000 Ohms 

Max. A ud io 
Wa.tts 

Max. Pri. M.A. Max. Sec. M .A. Ma.. Sec. M.A. 

40 

75 

125 

300 

500 

15 

30 

fiO -- --
100 

250 

Each Sid e 

100 

14 5 

2 10 

2/i0 

320 

50 

75 

125 ----
175 - - - ---- ---- ---
225 

Series 

80 

14 5 

lfiO 

250 

320 

60 

12 /\ 

175 

225 

Parallel 

160 

29 0 

320 

500 

640 

100 

150 

250 

3fi0 

450 
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T HESE matched power supp lies 
provide the amateur with :mv of 

the direct current voltages ordinarily 
encountered in amateur radio work. The 
dual transformers T-l 9PS7, T -19P70 
and T-19P71 are especially useful for 
transmitters having Jov, vo!tage exci ter 
and hi gh vo lta ge final ampl ifi er stages 
on the same chassi s. T he trnnsformer 
T-1 9P58 is especially usefu l in trans
n1itters with a Class B modul:1tor :111 d 
Cl;iss C amplifier ha ving slightly differ
ent p\;1te voltage requ irements. All of 
them ma y be depended upon to give 
the rated direct current volrnge Jnc\ 
current when usin g the prescribed 
chokes. 

F or CW work or for use in tr:rnsmit
ters where the Class B modulator and 
Class C amplifier plate volt:1ge are to 
be taken from one su pply, the excellent 
regulation of these matched units is 
desirabl e. When the bleeder, R, is of 
such magnitude as to drain approx i
mately 10% of the r;ited current, the 
regulation of these supplies is approxi
mately 15% Jnd the ripple is approxi
mately 1°/4. 

The power suppl ies u sing the tr;ins
former T -1, m:1rked with an asterisk, 
;ire dual sup plies; that is, power is 
supplied at two direct current voltages 
simultaneo usl y. The du :d su ppl ies using 
the transformers T-1 9PSS and T-19P71 
use two chokes in each B+ lead, ;incl 
the proper chokes are specifi ed opposite 
these transformers. For the dual sup
plies using the tra nsf armers T-l 9P 5 7 
:ind T-19P70, two chokes in the high 
vo ltage ce nter tap conn ecti on provide 
filtering for both the direct current 
vol rnges obrninable. The rated second
ary load currents of each of these four 
dual plate transformers may be de
li ve red simultaneou sly. But, when it is 
desired to use only the low voltage 
tap on any one of these dual units, the 
current rating of thi s tap is then equal 
to the sum of the current ratings of 
the two sec tions. 

The filament transformer chosen for 
each pl:ite supply is designed for mount
ing underneath th e chassis. The plate 
transformers and chokes are supplied 
with black cases to provide not onl y 
matched electrical performance but 
;ilso matched appearance in the rig. 

The T -19F83 filament transformer 
supplies the filament of a 5Z3, the 
T-1 9F88 is fo r S66JR's and the T-l9F90 
is for 866's. The T-19F7S fi 1:11nent 
transfom1er is to be used with a 5Z3 
:rnd S66JR's. 

Power 
Trans. 

T-1 

T- ! 9P54 

T-19P55 

T-19P70* 

T-1 9P56 

T-19P57* 

T-19P58* 

T-!9P69 

T-19P71 * 

T-19P59 

T-19P60 

T-19P61 

T-19P62 

T-19P63 

T-19P64 

T-19P65 
---
T-l 9P66 

T-l 9P67 

T-19P68 

T-2 

~ 
T-1 

]I 

DC Volts 
from 

Tap A 

400 

500 

750 

750 

1000 

1000 

1000 

1250 

1250 

1500 

1750 

2000 

12 50 

1500 

2500 

1750 

2000 

2500 

CIH CH-? 

DC Volts Input 
from DC Choke 

Tap B MA CH-I 

150 T-19C39 

400 250 T-1 9C36 

100 T- 19C36 
400 225 

600 225 T-!9C36 

125 T-75C51 
400 150 

200 T-19C35 
750 150 T-19C39 

750 300 T-19C36 

125 T-19C39 
400 200 T-!9C35 

1000 300 T-l 9C36 

1250 300 T-1 9C36 

1500 300 T-19C36 

1750 300 T-1 9C36 

1000 500 T-19C38 

1250 500 T-l 9C38 

2000 300 T-19C36 

1500 500 T-!9C38 

1750 500 T-19C38 

2000 500 T-19C38 
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Smoothing 
Choke 
CH-2 

T-1 9C46 

T-19C43 

T-19Cl3 

T-19C43 

T-75C5 l 

T-19C42 
T-19C46 

T-1 9C43 

T-19C46 
T-19C:42 

T-19C43 

T-19C43 

T-1 9C4."l 

T-19C43 

T-19C45 

T-19C--l-5 

T-19C43 

T-19C-Vi 

T-19C--J.5 

T -19C45 

---------------------------------------
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Fil. 
Trans. 

T-2 

T-19F83 

T-19F88 

T-19F88 
T-1 9F83 

T-19F88 

T-1 9F78 

T-19F90 
T-1 9F88 

T-19F90 

T-1 9F90 
T-19F83 

T-19F90 

T- 19F90 

T -19F90 

T-19F90 

T-19F90 

T-19F90 

T-19F90 

T-19F90 

T-19F90 

T-19F90 

1M•1i1-P ifi'Ri 




