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OR the newcomer in amateur radio
desiring a simple yet reliable trans

mitter, this transmuitter with metal
chassis bas been designed. Irs erystal
controfled circuit is of such a type that
operation is possible on five amateur
bands. If bigher power is desired at
some later dite this transmicter oay
also be used us the crystal oscillator
stage of a larger multistage trans-
miter.

Circuit Operation

Operation on the five amateur bands
from 160 to 10 meters is possible. On
all of these five bands the oscillator will
work “straight through’; chat is, che
crystal frequency and the output fre-
quency are the same. In addition, che
oscillator will give good outputs when
doubling, using 160, S0 and 40 merer
erystals

The plug-in coils on this transmitrer
arc of 4 type having a builtin link on
the “cold” end of the coil. If used as
the exciter for a Jarger transmitter this
unit may be link-coupled or capacity-
coupled to the succeeding stage

Successfuf operation of this type

THORDARSON TRANSFORMER
aud CHOKE

T-1 T-70R61 Power Transformer
CH-1 T-4C02 Filter Choke

Resiscora:

Bl 20,000 Ohm 25 Watt Wircwound Kesistor,
Semi-Variable

RZ 20,000 Ohm 1 Wait Resistor
R-4 300 Obm 10 Watt Resistor

5} Dot 8 ta 450 Ve Concerer
5 10001 M4 tica Gondenscr
S oL o0 e Codenser
50 Mid 190 Volt Conderser
§ 502 Nta w00 Veie ren Condenser
7 100 Mmid, Variable Condenser
5 00025 i, Men Condemest20000

000

Chassis View

oscillator on the five amatewr bands is
made possible by incfuding condensce
C-8 in the 40 meter coil base. Since
the capacity, C-3, which gives adequate
performance with 10 and 20 meter
crystals results in cxcessive crystal
current with a 40 meter crystal, the
0.00028 Mfd. condenser, C-8, is mounted
on the 40 meter coil base i such a
manner that it is paralleled with the
cathode-to-ground areuit of the 6L6G
when the 40 merter coil is used. This
minimizes the likelihood of high crystal
current in the 40 meter crystal, yet it
permits the 20 and 10 meter orystals to
oscillate with highest efficiency.

A pilot famp in the negative high
voltage lead makes an inexpensive yet
cfiective tuning indicator. Tor bese re-
sults in tuning it i recommended that
the operator sfart to tune from mini-
mum capacity toward maximum ca-
pacicy, until the lamp passes through

st minimum in brilliancy. The
condenser should then be tuned back
4 slight amount. toward minimum ca-
pacity o maintain good oscillacor sa-
bility und ease of starting when keying.
A fashlight bull connected to a two
or three turn wire loop placed over the
tank coil is i1 handy indicator of circuit
conditions when tuning.

Parts Required
RF Chokeu:

RFC-1 RF Choke
RFCZ RF Choke
RFC3 RF Choke

Miscellancous Parca:

Chassis 84" 5 67 £ 215 (Punched wnd Drilled
Veed-thru Tusulators
Nome Plate
Dial Plate
Qutal Sncket
4-Contact Socket
s-Contuet Sovket
5-Contact Socket, Steatite
Pilot Lamp Socket
Line Cord snd Plug
SPST Switeh
Knob

20 Weatl CUW Trandmillern—

Bottom View

The parts layout shown jo che above
photograph should be closely follawed
for best results. The posiion of cthe
power supply leads i3 soc critical, but
all connections in the RF circuit should
be made as shown

“The keying jack is mounted on the
rear apron of the chassis. Lt is of the
circuit closing type so that the removal
of the keying plug closes the circuit,

When properly loaded che input o
the 6L6-G plate is about 20 wacrs. At
slightly greacer anrenna Joading, the
change in “B” when tuningcurrent

through resonance is barely noticeable,
The screcn voltage may be adjusted

by moving the tap on the bleeder
resistor R-1. The recommended setting
for cthis tap is approximarely one-ffth
of the distance from the B+ end. The
position of this tap has been selected
as being optimum for reasonable out-
put on all five bands wirhout exceeding
the rated crystal curcent of any crystal,
or the raced dissipation of the tube in
any condition of loading. With the 160
or 80 merer crysals the moving of this
tap closer 1o the B+ end of the bleeder
will result in greater output without
damage to the crystal or without ex-
ceeding the rated dissipation of rthe
tube

Misc. Parta:
1 Closed Cireuit Jack
1 6.3 Voit Pilat Lighc
Miscellanenus nuls, bolts, acldering und mounting
Luga, Jck-wasbees and other bardwara,

Conc’d)

Accesso

L 180 Meter RY Coil, End Linkes
or Equivalent

1 80 Meter RF Cuil
or Eouivalent

1 40 Meter RF Cnil, End Linked, Bud OFL-40
or Bauivalent,

1 20 Meter RF Coil,
or Eruivalent

L 10 Meter RF Cofl,
or Equivalent

1 Phone Plug Yaxley No, 73 or Equivalent
1 Gy
1
1 ST6-C or 616 GX Tube

Bud OEL-160

|, Bad Linked, Bud ORL-S0

Fnd Linked, Bud OBL-20

Fnd Linked, Bud OBI-10

Complete Iit of the wbose purts with lurge size circwit diagram available
from your local Thordarson distriburor. i Aecessori s not included in kit)
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HIS compacr transoutrer is cap-
able of 35 wates input on CW and

phone. Tts power supply and its Class
B audio amplifier are included on the
same chassis us the RE section, and its
fAexibility makes it a desitable reans-
mitter for those wishing low power on
the five amateur bands from 160 to
10 merers. The complete transmitter
i built upon a rectangular chassis
and is housed in an artractive cabinet
with a curved panel of modern design
[he cabinet, panel and chassis are
finished in gray fat enamel. All con
trols are mounted on the front panel.

The 6V6-G erystal oscillator cireuic
easily provides enough driving power
for the 6L&-G final amp'ifier. The
oscillator and amplifier plare voltage is
215 V. and the ascillator sereen voltage
is 210V, Harmenic operation of the
crysral oscillator may be obrained when
using 160, 80 and 40 meer crysals,

There is a condition of optimum
excitation for the beam power hoal
amplifier. 1o some cases it may be
desirable to reduce the output of the
oscillator stape so that the final stage
will oot be averdriven. To da this the
oscillator tank is deruned by turming
che tank condenser toward its mini-
mum capacity seteing

Ihe fnal amplifier may be worked
“steaight through,” or it may be used
for doubling. Lt delivers gaod power
outputs when doubling to 80, 40, 20
and 10 meters. The final amplifier
stage uses plate neutralization so that
even on the highest frequevcies no
difficulty is expericnced with seli-
oscillation. Cathode bias is used on the

final amplifier; chis aids in luviting
the plate currenc when the final fank
i not runed to resonance or when there
is no excitation on the final grid

“The plare rank coils for both stages
are of the plug-in type. Although the
crystal oscillator stage s capacity
coupled to the final amplifier stage,
the plug-in coil used is a Bud type
OLL having « link on one cad so that
the coil_may be used in other applica-
tions. The fial rank coil is of the
center-taped, center-linked type with
2 semi-fixed link. For the amatear who
changes bands often, this provides the
advantage of being able to change coils
without changing the loading adjse-
mene for cach band

Both the ascillacor and final stage
are keyed. The keying jack is of the
closed circuit type so that no change in
connections is necessary for changing
quickly from CW ro phene operation

When properly loaded, the plate cur-
vent in the fnal amplifier stage is

Bottom View

35 Walt Phone-CW Tramsmitlen—

Chassis View

£10 MA; and the current in the crystal
oscillator plare is 25 o 30 MA. The
modulator is a Class B A8 operating
with 237 volrs on the plare. Despite
the high plate voltage, operation is
very satisfuctory in ntermirtent service

“The GAG operates at zero bias, and
it is driven by another GAG triode
with its two scetions in parallel. The
plates of the driver are also operated
ar 325 volts. The cachode bias on the
driver is of the order of 5 to 6 volts
High gain is realized in this stage so
that o additional amplification is
needed o obrain 100 modufation
when using a carbon inicrophone.

The current for the carbon micro-
phone is obtuined by passing the bleed-
er current through the microphone cir-
cuit. Adequate Altering is provided so
that no bum enters the audio circuit
at this paint. In order that the removal
of the microphane plug from the cha
will not piace a high voltage ncross
C4, the micraphone connector is of
the’ shorting type which closes the
microphone circuit even yhen the mi-
crophane has been removed. With such
a feature the operaror can never in
advertenely place high voliage on the
condenser, (-4

sis

The poser supply uses a SZ3 recti-
her tube. Scparate switches are pro-
vided for the plate and Hlament sup-
plies. A filament switch mounted
on the volume control. A handy toggle-
switch on the panel controls the plate
supply. A single mcter is provided with
switching which permirs the readiag of
either the final plate or the oscillator
plate current.

TRANSFORMER SPECIALISTS SINCE 1895
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35 Wait Phone-CW Tramimitler——
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THORDARSON TRANSFORMERS
and CHOKES

TA2R2U Power Transforrmer
T-86402 Microphune Transfurmer
T-19D06 Driver Translormer
T-18M13 Modulutin, Tranelormer

T-13C80 Filter Choke
T-74CED Filler Choke

Resistors:
20,000 Olim 25 Walt Semi-Variahle Resistor

500,000 Ohre Volume Control it Swilch

3,000 Obm 1 Wate Resiecor
50 Ohm L0 Watt Rusistor
50 Ohm 10 Walt Resistor
3,500 Oha 10 Wanl, Resistor
0,000 Olim 1 Watr Resistor
200 Ohm 10 Waet Resistor
20,000 Ohen L Wall Rosistor
200 Ohm 10 Watt Resistor

Candensers:
8 Mid. 600 Volt Condenser

Double § Mid. 450 Volt Coadensec

10 Md. 25 Volt Iecteolytic Condenser
10 Mid. 25 Volt Llecurulylie Condenser

002 Mid. 500 Vel Mice Condenser

-0001 MId, 500 Vst Mica Condenser

002 Md. 500 Volt Miea Condenser
002 Mid. 1,000 Yoit Miea Condenser

0001 MId. 1,000 Volt Mica Condenser

0u2 MId. 1,000 Volt Miex Condenser
002 Mfd. 1,000 Volt Mica Condenser

002 Mid. 1,000 Vlr Mica Condenser
100 Mmid. Variable Gandenser

Parts Required
Condensers: (Cont.)

C-15 100 Mrmfd. Variable Gundenger
C-16 Neweralizing Condenser

RF Chokes:

RFC-l RI Choke
RECZ RF Choke
RFC-3 RF Choke

RFC4 RF Chuke
KFC-5 RF Choke

1

1

Miscellaneous Parts:

Chusis 147 X 10° x 3° (Punched and Drilled)
Panel (Punched and Drilled)

Cabinet

Feed-thry Dosulators

5-Contact Sockors, Stestite
T-Contact Sockets, Large
Octal Sockets
-Contact Sockel
5-Cuntact Sockes

Switch Plare
SEST Switeh
DIDT Toggle Switch
Mic. laput Pug
Tnput Flug Shield
Knobs

Nume Plates Marked “CRYSTAL O5C.
PLATE"
Nime Plates Marked "POWER 4MP.
PLATE"

Narme Plate Marked "AF. GAIN
Name Plate Marked "PLATE YOLTAGE”
Nime Plale Marked "MICROPHONE”

Miscellaneous Parts: (Cont.}

U Cieewit Closiug Jack
1 Line Cord and Dhvg

Misceltaneous nuts, bolus, saldering and mounting
lugs, lock washers and olher hardware,

Accestoriens

1 L 160 Meter RE Coil, End Linked,
Buad Type OBLIIG wr Equivaiont

1 LA 80 Meler RF Coil, Eng Linked,
Bud Type O30 or Eqlivalenr

T T 40 Meter R Coil, Bog Linked,
Bud Tvpe ORC-1i or Equivalent

1 L-U 20 Meter RF Coil, ing Linked,
Bud Type OBL-20 or lquivalent

L T-1 10 Meter RE Coil, End Linked, No Tup
Bud Type OBL-10 or Bquivalent

1 L2 180 Metec kI Coil, Conter Linked, Cen-
ier Tapped, Bud Ty'pe OLS-160 ar Lauiv
alent

1 Te2 80 Meter RF Coil, Center Linked, Center
‘apped, Bud Type OLS-80 or quivalent

I Tr2 40 Meter RF Coil, Center Linked, Center
Tapped, Bud Type OLS-40 or Egusvalent

1 L2 20 Meter RE Coil, Center Linked, Center
Tapped, Bud Type OLS-20 or Equivaleot

1 T2 10 Meter RF Cull, Center Linked, Center
Tapped, Bud Type OLS-10 or quivalenl

1 0-130 Ma DC Meter, 27 Square Case,
No Hlumination Triplell 227-4 or Bquis-
alent

1 Crystal

1 6VEG Tube
1 L6-C ur GLEGX Tube
1 Tube
2 816 Tubes

Complete kit of the above purts with large size circuit diagram arailuble
drom. your locgl Thordarson distributor. (Accessories not cluded in Tt
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—— 50 Watl 5 and 10 Meler Phone Tranimitlor——

Cabinet View

HTS transmirrer, designed cspecial-
Iy for operation on the 5 and 10

meter bands, inclides on one chassis
a 30 warr RE section, a 23 wart modu-
lator and the power supplics for both
the RE scction and modulator

The tube linc-up for the RY section
is a 6L6-G tri-tet oscillator, an HK-24
doubler and an HK-24 final amplificr.

The 6L6-G oscillator uses 40 and 20
weter crystals for transmitter outputs
on 10 and 3 meters respectively. The
plate rank of the rri-rer s always o
be runed ro a frequency doublc that
of the crystal, and in this condition
good outputs are olrained. Atterpts
to operate the oscillator plare tank ar
the crystal frequency when using a
51.6-G are likely to damage the crysral.
The coil and condenser combination,
-1 and C-1, has been chosen tu give
3 good oscillator eutput with rcasonably
fow crystal currenc

The TK-24 driven by the oscillator
is not neutralized and s always used
as a doubler stage delivering power on
10 and 3 merers. The cryseal oscillacor
and doubler stages operate at a plate
voltage of 400 volts, and the volrage
on the screen-grid of the oscillator 15
250

The HK-24 final amplifier is a con-
ventional Class C stage using a split-
stator tank condenser with plate neu-
tralization. Neutralization is accom-
plished as casily as in transmitters
operated at lower frequencies. The
neutralizing condenser, C-13, is Jocated
on the under side of the chassis and is
supported by the farge wire connected
to 115 terminals. It should always be
adjusted with a non-metallic screw
driver

The oscillator cathode and plate
rank coils arc wound on 17 forms, and

Chassis View

the doubler and final amplificr coils arc
sel-supporting coils waund with farge
copper wire and mounred on Nartional
type PB-16 plugs. The doubler plate
tank is capacity coupled to the final
amplifier grid, and power is taken from
the final amplifier place coil by means
of 4 link which is supporred on the coil
buse terminals. When properly loaded.
the final amplifier place current is 60
MA 800 voles. The plate transforaer
has a neminal rating of 730 vofts DC.
but because of the Jight loading the
higher plate voltage is obrained. Th
excitation of the final amplifier nube i
such that 25 to 30 MA grid currenc
is abtained. The cathode fank of the
tri-ter oscillaror should be adjusted for
the maximum autpar consistent wirh
good oscillator stability. It will be
found chat this occurs with the 100
mmfd. cathode condenser, C-1, at about
one-half of its maxinuim capaciry

A meter, M-1, and meter switch,
are provided for merering the

curtent. to the oscillator plate, the

Bottom View

doubler plate, the fnal amplifier grid
and the final amplifier plate

The modulator uses two 61.6-G rubes
in push-pull and operates ar a plate
voltage of 400 and screcn-grid voltage
of 240, operating in Class ABi. The
audio amplifier twbe line-up s one
617 pentade, one 617 rriode and onc
N7 phase invertor, This arrangement
provides high gain for use with crystal
microphones

The power supply uses a single trans-
former to supply all filaments and
a dual plare transformer to supply
fwo separate veerificrs. hesc rrans-
formers are coutrolled hy separate

| 10 Muter Ovination
Diarn.

of
Wire Wind- Winding

3 MeTEr OPERATION
Diam.

of
fire | Wind- | Winding|

Coil | Turns | Size | g | length | Tums ing | Length

| No. 16| Close | No. 16 Close |
L1 10 Enam | 1* Wownd | 4 | Eoam. | 1° | Wound

No. 16 No. 16 |
L2 U Faam. I 6 | Enam. | 1 ur

No. 10 | No. §
IR Bare | 1" i Bare |17 %

R k - Txos |
L4 | Center-| No. 10 || center- | B 8 |

apped Bare | 1" | 2° | Tapped | I 1
i couled 10 14 0. 14 bare

re 136" in diam. swound over the ce
the plaie tunk coil and supportad by the Lugs
atiaced fo the pins on the PB-I6 buse. For

E « wsed for

a { turn fink. Coils L-L and L-2 are wosnd on
1" forms, Millen No_ 45004, Coily L-7 and Lt
aré self-tupporting on National PB-16 plugs.

mieters,

THORDARSON, TRANSFORMER SPECIALISTS SINCE 1895
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— 50 Watl 5 and 10 Meter Phone Transmitter—

switches on the panel. The filament
switch, SW-l, is assosiated wich the
audio amplifier gain control, and the
plate switch, SW-2, js of the roggle
type placed in a position for canvenient
operation. The 400 volt supply delivers
the current required by the escillator,
doubler, modulator and audie stages.
Tt uses a type 373 rectifier cube. The
800 volt supply handles the final plate
power only. Alchaugh chis transformer
is rated at 400 and 750 velts, it is
being operated at less than full load so
that advantage may be taken of rhe
higher-than-normal volrage available
Economy in the filtering of the two
high voltage power supplies is obtained
by using the same chokes for flrering
the output of both rectifier systems.
These chokes are in series with the
center tap of the dual plate rransformer.

The complete unit is contained on
a chassis 177 x 137 x 3 and is attached
to 4 panel 197 x 1047 with the con-
ventional type of chassis mounting
brackets. The chassis, panel and chassis
mounting brackets are finished in gray
flac enamel, giving an unusually attrac-
tive appearance with the chromium dial
plates. The transmitter may be en-
closed in a cabiner or mounted in @
rack with other equipment

THORDARSON TRANSFORMERS
nd CHOKE:
Filament Tmna!mmrr
Plate Transformer
Modulation Transformor

hoke

Resistor:
R-l 50000 Ohm L Watc Resistor
Rz 350 Ohun 10 Warl Resistor
B3 10,000 Ohm 10 Wait Resistor
R4 2,800 Ohm 10 Wat Resistor
R-3 30 Obm 10 Wart Resistor
R 30 Obm 10 Walt Resistor
R-7 50 Obm 10 Watk Resisior

0 Obm 10 Walt Resistor
Megohm 16 Wacl Resislor

0 5,000 Ohm I Walt Resistar
1 3 Meguhm |5 Watr Revistor
2 500,000 Ohm 1, Watt Resiator
31 Megabhm Volume Control with 8 viroh
45,000 Ok 1 Wall Resistor
5 100,000 Ohm 1 Watt Resistor
250,000 Ohm Js Watt Redistor
7 2000 Ot % Wart Revisior

9
0
1

100,000 Ohm 1 Watt Resistor
100,000 Ohm 1 Watt Resistor
250,000 Ohm L Wat, Resistor
12,000 O 14 Wast Reetor
250,000 Ohm_Us Watt Resistor
250 Ohm 10 Witt Resisrar

Ohm 10 Watc Center Tapped Resistor
40,000 Ohm 30 Watt Resistar
300 Ohm 10 Watt Resistor,
20,000 Obwm 50 Watt Semi-Variahle Resistor
20,000 Ohm 1Wart Resistor
20000 Ohm 1 Watl Resistor
7,500 Ohm 25 Wate Serni-Variable Resistor

SR
S 

R
 

A
R

 I
R

mEmnm
mm

Complete kit of the above purts
from your local Thordarson' distributor

"X Cionge
TR

Parts Required

Condensers:
£00 Mrafd. Variable Condenser
91 Mid. 400 Volt. Condenser

{002 Mfd. 1,000 Voit Mica Condonser
002 MEd. 1,000 Vot Mica Condenser

35 Mmfd; Vaciable Condenser
10001 M, 1,000 Volr Mica Condenser
052 Mfd. 1,000 Vot Mics Gundenser
002 MEd’ 1,000 Volt Mica Condenser

35 Mmid. Variable Condenger
002 Mrd 1,000 Volt Mica Condenser
0001 M1d. 1,000 Volt Mics Condenser

102 Mfd. 1,000 Volt Mica Condenser
1002 Mfd. 1000 Volt Miea Condenser

85 Mm(d. Varinble Condenser
Neatealizing Conden
107373, 25 Vol Flemrolytic Condanser
04 MId. 400 Volt Condenser

{04 Mra’ 400 Volt Condeaser
10 Mfd. 23 Valt Blectrolytic Condenser
I MEQ 400 Voit Condenter

1 Mfg. 400 VoIt Gondonser
1 MId. 400 Volt Condenser

10 Mid. 25 Vit Flecrralytic Gondenser
2 Mfd. 1,000 Voi Condenser
2 M(d. 1,000 Volt Condensar
& MIA. 600 Volt Blectrolytic Condenser
8 A 500 Vot Electrolytic Condenser

Triple 8 MId, 450 V Elecirotyric Condenser

RF Chokes:

RF Chnke
BF Choke
RF Choke
RF Choce
RF Choke
RF Choke

Miscellancous Parts:

Chassis 177 x 18" x 37 (Punched and Drilled)
Banel 19° x 124¢" i Punched and Drifled)
Pr. Chassis Mounting Brackets
Octal Sockets
4-Contart Sucket
4-Contagr Sockets, lsoluntite
Plug-in Sockels
Tlug-in Bases
Goil Forms
Crystal Rackot
Kobs
Puinter Knab
SPST Switch, NP
Daoble-Pale, 4-Fhrow Switeh, TrolandiLe
Input Tlug
Input Shicid
Metal Tube Geid Caps,
Metal Tube Grid Gap Shield:
Nama Diaces Macked *POWER AMP. PLATE"
Name Plute Marked “POWER AMP, GRLD”
NamePlates Marked “BUFFERFPLATR GRID "
Narme Plates Marked “CRYSTAL 0SC.
PLATE'

L Name Plate Marked “4F GAIN"
L Tine Cord und Ving

Miscelluneous nuts. bolls, soldering and mounting
Lugs, lock-washers and other hardware,

Accessoriex:

1 0150 MA DG Moter 3° Squase Cuse, Rear
Wuuminaiion, Tripletf 8274 or Pauivalest,

1 Gabinet SLE-G or SLEGX Tubs
1 Crysual 1 Tabe
2 617 Tubes 2 38R Tubes
T OENT Tube 2 HEK?24 Tubes

with lerge size circuir diegram avcilable
{Accessories not included in Jit).
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—— 55 Woatt Phone, §0 Wall CW Tranimitten—

Cabinet View

OMPACTNESS, reliability, case
of aperation and neatness of ap-

pearance are salient features of this 33
wart phone and 80 watt CW transmit-
ter. Designed with entirely separate
audio and R¥¥ sections and each having
its own power supply, either of these
two matched unirs may be used sepa-
rately. For the CW operator the com-
pact and neat appearing RT section is
2 pleasure to have on the operating
table or in the rack. Operating with
80 wats input, the high plate efficiency
of the final stage not only makes it an
ourstanding transmitter but also a
highly desirable exciter unit for trans-
mitters having inputs as high as 300
watts. Circuits are strictly conven-
tional, and components are conserva-
tively choscn

The modulator, with an eutput of
30 watrs, casily modulates the 5§ ware
Class C input of the RF amplifier. The
high gain (122 db) enables it to modu-
latc the transmitter 100% with very
weak audio signals, With the Mulri-

Match modulation transformer the
amateur may use it to modulate any
transmitter requiring 30 warts of audio
power,

The RF lincup is as foliows: a
F6-G crystal oscillator stage, 2 6L6-G
buffer-doubler stage, and an %09 final
amplifier stage. ‘The 6F6-G operates
with 320 volts on the plare and 270
volts on the screen-grid, The 6L6-G
operates with a plate voltage of 340
volts and a scroen-grid voltuge of 250,
For phone operation the volrage on the
809 plate is 625 volts, and for CW
operation this voltage is raised to 75,

[he oscillator stage operates with all
erystals [rom 160 to 10 meters, but

for best stability and freedom from
“chirpsTM it is recommended that for
10 meter operation a 20 meter erystal
be used and doubling be carried on in
the buffer-doubler stage. When the
crystal stage 35 in an oscillatiog con-
dition and is loaded by the grid of the
pext stage, the oscillater plate current
is approximately 30 to 40 MA, The
buffer-doubler stage is neutralized and
may be nsed with cxcellent results
cither for frequency multiplying or as a
regular buffer. When using 160 and 80
meter crystals, mot only is doubling
casily accomplished to the second stage
but encugh output can be obtained
by quadrupling to give good excitation
to the §02 grid on 40 and 20 meters,
When the 616-G is driving the 809
grid to 30 MA of grid curcent, the
plate current of the 6L.6-G is on the
order of 70 MA. The antenna loading
should be adjusted so that the final
amplifier plate current is 88 MA for
a 55 wart phone japut. For an 80 wart
CW inpur the loading is adjusted so
that the final amplifier plate corrent is
102 MA. The secondary of the place
transformer supplying encrgy to the
final amplifier is cquipped with taps
so that by merely changing these raps
the change from 623 volts for phone
operation to 785 volrs for CW opera-
tion may be made. Correct tuning
of the buffer-doubler plate circuit is
accornplished by noting the grid cur-
rent reading of the final amplificr stage.
Care should be taken that the 6L6-G
plate circuit is not tuned to some un-
desired harmonic of the crystal fre-
quency.

The same final tank coil is uscd for
operation on 80 and 160 meters. For

Rear View

160 meter operation a fixed air con-
denser is plugged into the jack-base
which is shown in the top view of the
RF section on page 2. If the amatewr
does not desire operation on 160 merers,
it is unnecessary to have the Cardwell
JB base or the Cardwell [D-80-0S
condenser. The spacing of the final
wnk condenser is 00707, which s
greater than is usually found for use
with the voltages encountered i this
circuit. However, such spacing permits
grounding of the rotor. Should rthe
amatcur wish o build for CW opera-
ton only, a spacing of A.0S07 s satis-
facrory.

The modulator has for its output
stage two GLG-Gs aperating in Class
AB. At no-signal the plate-to-ground
(-B) voltage is 390 volts, The scrcen-
gid volrage ro ground should be ad-
justed by means of R-14 to a value
of 310 volts. In this condition the
voitage measwed from cathode 1o
ground across R-13 js 20 volts.

The thece stages before the output
stage provide adequate gan for the
use of this modulator with all types of
microphones. The input to the first
stage, a pentode-connected G]7, is
shielded to avoid hum pick-up and to
prevent pick-up of RF energy. As a
further precaution against the entrance
of RT enecgy to the grid of rhis stage,
a filter cousisting of C-J, RTC-1 and
C-2 s installed in the input circuit.
These elements, in addition to the grid
lead and R-1, ure carefully shielded
with picces of tinned copper. The re-
sult is that with the volume control
wide open, the amplifier aperares per-
fectly; and the residual hum is 45 (o
50 db below the full output power.

(Coutisrnd o Dage 10)
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55 Weatl Phone, §0 Weait CW Trandmitlon—

Top View of RF Section Front View of RF Section

Bottom View of RF Section Top View of Modulator

COIL DATA — 55 or 80 WATT TRANS.

L-1 ano L-2 |

Turns [Winding] Wire | Tumns |Winding| Wire | Link
| Band Lengrh | Sige | [Lerarh | Size | Turns

160 | 58 ‘w’ 2020 42 13 e8| 4

80 | 30 1 13¢ 418‘ 21| a4
[

7| 1 T |0016 1% :w\ 2 :13“ i
0 8 1" x84 a6 | 2

LHS 6 Ug w6 L

1ol and 12 are wound vn Hansmarluwd X P-53 Coil Forms. The
@ o No. | and No. 4 pins. L0 iz center-tap ped,

3 is rwound on National
Link is wovnd wish Plug-In Coils

0 ¢ 1y

@ TRANSFORMER SPECIALISTS SINCE 1895
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RF Section

55 Wait Phone, 50 Watt CW Transmillen

fae e e
P . nER

oz

¥Lt

The pawer supply tor the RF unis
cansists o fwp cectifer systems, ooe
using = 573 to susply the plares and
saicon-giids of the two Jow power
stages and the othur sieg a paic of
SR o supply the piate of he
final amplificr. The powc supply on
the modulator chasss uses a 3743, On
each chassis thie js 4 separsre flameat
supply. Om the RF. ch and on
the modulara: chassis there are two
swizches, oo or the Blament stpply
and one Lo the plate supply. Tncs.,
one wmic can be opeird ivdepsns
dently of the othee, When wsing e
RE unit alone for CW operation, “uin
terwrdds No. 2 ard No. 3 znd con-
vece the 1S veil spply line o ter-
aisats No. £ and Mo 2. In this tondi-
tion of oparation SW.1 contrcls che
Blunens oud SW-2 contreis the plate
supplies. Fnr phonc aoeration, in wkich
iUis desized that 2 swegle switch uperate
all plate spphes, connece ©ae 115 valr
spply tice to terminas No. 3 el
Nao s an che modulazor chassis: rhen
connect terminals Mu. -, No. 2 and
No. 3 ac the modulztor o rheir re-
spectively numbesed terringds on the
R chassis, On the RF chassis, clo
SW 1 znd §W-2. Then, an the modu-
fator cussis, SW-D cantrols all the
flaments and SW-2 controls all rae
plate suppies

Parts Required

THORDARSON TRANSFORMERS
nd CHOKES:

Elengn: Transtormes
Plac g
T o
Ttk
Tnsun Chie
S LG Sluke
i G
R hake

Revtatars:

4300 D 20 Ve Wi
5o On 1 Wears Reok
SCDE O 10 Wit s Revisi
il G 10 Welt B et nun demsesr
5000 0 10 i1 Wircsvuna Hga e
ke 10 W Conro s Resain

RN D 53 Wt Wires . Frinton

Conderntors

i Vel Condtmer
4. 175 5 G ondeier

s X0 1
01 St Venabie Coudrsgr
e N1 SV W Candsaser

I
3

i

Miscellaneous Part .
Gl 1T B 4 P ehad € Dusted)
Fannl S0 5" Punghon & Liilec)
Chases Mour ng Rt

Ieiasting Somets

e s R
o okt e
e it
e Tarh, Cireui Gl
T i
G[ET—
et
31 Ean P
B 167
Ry Pt
Reme Finie
LD
Fms st Marke ave,rowok
P
s s, Ralts, e sné wountisg s
R e

Gt Fere e band Sacians X2 ur g
R ¥arm B En St PR
Bt
R e Band arneniva X5 o

OV N congenee: e M S e, e I
Vo i Eeianser AN et 2 S e

SR e al
el v L DT ey
SN VR e e DB s o 4 ST b

HE CHOKES, LS ER e 0 cariwar

Gompiers &35 of the above posts with donge s oot Fiogan wwiiobie

TRANSFORMER SPECTALISTS SINCE 1895
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55 Wall Phone, §0 Watl CW Tranimitler—
Modulator Section

00
0

Parts Required

‘THORDARSON TRANSFORMERS Miscellancous Parts: Miscellancous Parta: (Cont.)

agHa
un

[ZELG
G

rEPRER
IDDR

PEE
E

EEERERTICI
TICNERE

P
QEANOENG

AN000

RFC-1

@ TRANSFORMER SPECIALISTS SINCE 1895

and CHOKES:
T-74A31 Push-pull Input Transformer
T-19M14 Modulation Transformer
T-19P54 Plate Transformer
T-18F76 Filament Transformer

Filter Choke
Filter Choke

Chassis 17 x 107 < 2” (Punched and Drilled) 2 SPST Switches
Panel 19" x 77 (Punched and Drilled) 2 Metal Tube Grid Caps
5-Lug Terminal Board Miscellaneous nuts, bolts, resistor and mounting

Pr. Chassis Mounting Brackets lugs, lock-washers, and other hardware.
Feed-thru Bushings
Octal Sockets Accessor
4-Contact Socket U Cabinet
Dl Pinse Marked "GAIN" I Crystal
Microphone Input Pl 2 6J7 Tubes 2 6L6-G TubesNiiroPhone Tnput Plog Shield 1 6C5 Tube 1 573 TubeResistors:

5 Mogohm b Watt Resistor

5,000 Obin 1< Watt Resintor Complete kit of the above parts with large size circuit diagram available
520,000 Obm 14 Watt Resator from your local Thordarson' distributor. (Accessories not included in kit).
500,000 Ohm 15 Watt Resistor
I Megohm Volume Control
2,600 Ohm 1 Watt Resistor
100,000 Ohm | Watt Resistor
250,000 Ohm !4 Watt Resistor
1,000 Ohm 1 Watt Resistor
50,000 Ohm 1 Watt Resistor
50,000 Ohm 1 Watt Resistor
150 Ohm 25 Watt Resistor
2,500 Ohm 25 Watt Semi-Variable Resistor
12,000 Ohm 25 Watt Resistor
20,000 Ohm 1 Watt Resistor
20,000 Ohm 1 Watt Resistor

Condensers:

L0001 Mfd. 500 Volt Mica Condenser
{0001 Mfd. 500 Volt Mica Condenser
10 Mfd. 25 Volt Condenser
.03 Mid. 400 Volt Condenser
"1 Mfd. 400 Volt Paper Condenser
10 Mfd. 25 Volt Condenser

1 Mfd. 400 Volt Condensec
10'M86 5. volt Condonser
10 Mid. 50 Volt Condenser
8 Md. 600 Volt Condenser

Triple 8 Mfd. 450 Volt Condenser

RF Choke;
RF Choke Bottom View of Modulator

11



——— 12 Waitt Mabile Trantmitter for 5-10 Melers—

Chassis View

ORTABLE mobile operation on §
and 10 meters is the distinctive fea-

wre of this umt. It is of a rug-
ged chassis type construction espe-
clally planned to be used in auto-
mobiles. It operates from a 6 volt
storage battery using a vibrator power
supply which may be remotely con-
croffed from a point several feet away,
as for example, o driver's scat.

The RF twbe rine-up is as follows:
4 6V6-G tri-tet crystal oscillator, and
2 121 final amplifer. The oscillator
stage operates with a 20 meter erystal,
and doubling is carried on in the plate
circwit. At no time is operation of the
crystal stage “seraight through” recom-
mended. ‘Ihe oscillator plate tank is
capacitycoupled w0 the 121 grid.
Ihe T-21 operates “straight through”

on 10 meters, and for > meter operation
doubiing in the final is accomplished.
The final tank condenser is of the split-
stator type. The final amphfier is neu-
tralized in a convencional manner. The
cathode tank coil is wound on a 17
form, and the oscillator plate and final
plate tank cails are wound on National
PB-16 bases with heavy copper wire.
Power is taken from the final tank by
means of a link.

Ihe power input to the final ampli-
fier plate when it is properly loaded i
of the order of 10-12 warts. The fnal
stage cathode current should be be-
tween 50 and 5§ MA.

Since the transmitter will be oper-
ated in an unattended condirion, the
three variable condenser adjustments
are made with a screw dnver and then
locked with special nuts. The metering
of the uscillator cathode current, the
final grid curreat and the final cathode
current is donc by plugging in an ex-
rernal meter in the jacks provided.

A single 6V6-G tube operates as a
Class A amplifier to modulate the T-21
tube. Provision is made for remotely
conneeting a carbon microphene to the
primary of the microphone transformer
which 15 installed on the vnder side of
the chassis. A cootrol swith a screw
driver adjustment permits the adjust-
ment of the gain of the audio system
to the desired amount.

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

e 2

Bottom View

vibrator transformer, and consequently,
the control of this vibrator may be
done at a distance without the neces-
sity of using connections of high cur-
yent carrying capacity, The rectifier
wube is a 6W3 G, Connections made
throngh socket §-2 to the control box,
which tay be lacated at any given cone
venient place, are such that the closing
of switch SW-1 causes the filaments to
heat and the current to fow in the
microphone cireuit. The closing of

2 starts the vibrator. Cansequent-
v, SW-2 may be used us 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 likely to damage
the 6WS5

Separate plugs and sockets are pro-
vided for the entrance to the chassis
of the power supply and cthe control
wiring, This also aids in keeping vibra-
tor noiscs out of the microphone cir-
cuit. As a further precaution against

(Comimwed on following poge)

Wire Diam.of Winding ' Supporting
Coil I'urns Size | Winding | Length Torm

No. 16 Close Millen No. 43004
951 5 Enameled 1 Wound Coil Form

Self-Supporting
L2 6 No. 10 1 1 on National

‘ Bare | PB-16 Plug
A R S e

16 Self-Supporting
L3 Center- | No. 10 v 2 on National

10 Meters | Tapped | Bare | | PB-16 Plug

6 Self-Supporting‘ Center- | No. 10 1 I on National
Tapped | Ba i

fe of 1 turn
around the center pariion of L3 a

No. 14 bare
supported by ihe terminal bugs on the PB

16 Plug
meter loopedpoer wire hout 1V in d

TRANSFORMER SPECIALISTS SINCE 1895
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—12 Watl Mobile Tnansmitier for 5-10 Meters—
liaving sy wibator iterferonee i the

micropone civcuir, any tipple whicl
is sapuritapesed on the Jaacs from SWo1
s eFrctively Kcied sot by the CHI—

C 12 filer. AL Tezds carrying current
o e 8V prinary of the puwer trass

torer shewd b of hezvy wire, No. L6
or larger, This measare avust he taken
so thzt the full b
able ut the eransfornie:

volzzge is avai

Sinrlady, the

wire i the powsr cable from S0 o

the battery should be lge This pre-
canrinr alzo ends o mivimize vinyiros
nuise,

The polari of i batisy wher

courccted to the transwitrer is nar -

portant. However installec
an antomohile salteyy

serves borh the transmircer and the car

w e i

i1 which are

electrical sysiun, scms attention: should

This
asmitrer

cortact with the frame
of the

In
aven ta

witing, carell stwention showd
fp

ors

be

aad ch

cement of
Wherever pos-

sible ke Jeads careying vibrator curzeat
choald or be camman

ving pmal curren

s corce

with those car-

W[ZEE |E22dal

THORPARSON TRANSFORMERS
and CHOKES

Fowar Yeamrarmer
Kt iaphene Trans
S Latstos

e
pre
)

TEER Tt Fhe
TCE T Shiee

Resistors:

200 Ol . Wt Resistor
B O Yt Sontet
Sh0 O 0 sy Resicor
S0 Bl 12 Wl Recistur
B Olim 1 Bar: Resator
50 m Th \ench egarar
o1 Wt Tsioror
S0 O Lotk csiror
SO Wl Reater
TR0 B 1 W4 Rewasar

Condenserss

GO0 AT G Ve Biow Cocenae:
E3 A M R i Coniiir

o YT i olt ik Condence-
€558 AL AL I B
&1 i i e

[
oz yone Tocol

Farts Required

Conduomers: (Cont1

5 1y, Vbl Condense
LR GV o
311 203 Vo, i G

54 15 203 Volt Wi Cosdouer
atiling Coc Soniny
SR e —

S5 VLB i Cadnsar
5. 22 Yt By andentsr
a4 Yok Coincar

LN 30 Vi Canenser
0 N it T pregra ad undensse
R NAL GIL T brc 3o Ca e

Deub.e 8 g, 430 Valt Congensac

Biscellancous P
hasi 1173 57 x 3 (Fusosd and Driled)
Sibriag raating Mlite
Boresn P

L

Thorityrson’ deteil r. (Arcossarie ot
e hove garts weth lurge size cireuic diagron

Miscellaarsons Partrs (Gt i

L Coteal Bix
il Skt

e tive
RS ateor
At

Fong Plug
freng Fan

ke Siite
St

Midesla
Fsens

. Sole, zowde-iur and mavining
it S S ARAE

s——

[

uaiehi
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12 Woatt Universal Tramimitler—
FOR PORTABLE AND EMERGENCY SERVICE

Cablnet View

PRERATING on_eicher 115 _volts
AC or 6 volts DC, this unic not

oy provides the amateur with an
cemergency transmitter for bactery op-
cration but also may be used as the
regular ransmiteer in the “shack” when
so desied. No changes of parts or
wiring are necessary for conversion
from AC 10 DC —aonly the insertion
of the proper power pug 15 required

On battery operation 10 to 12 watts
input may be obtained, and on AC
operation, slightly more than 12 watts
input may be expected

The oscillator tube is « 6Y6-G used
in a regenerative type circuit having an
RF choke in the cathode circuit. The
final stage uses an 807 tube,

The fnal tank_circuit consists of
two condensers, C-10 and C-11, and
a coil, -2, This tank circuit may be
used i the conventional manmer by
wurning C-10 ta maximum capacity,
in which position a bent rotor pate
shorts it out and grounds one side
of the link. For settings of C-11 Jess
than full_capacity, the 807 is working
1o 2 pi network having fo its cle-wents G0, CT and Loz, A single-
wire antenna may then he connected to
the high side of C-11, and the degree
of loading may be adjusted by varying
C11 and retening €-10. Tn all
cases C-10 should be tuned for the
minimum plate current, and each re-
adjustment_of C-11 will require a
chiange of C-10. This provides an ea
method of connceting a wide variety
of types of singlc-wire antennas to the
transmitter and quickly adjusting tothe proper degroe o loading. The load-
ing is made greater us the capacity of
C11 is decreased

A single meter s provided with u
switch which permits reading plate
carment in cither the oscillator or the
final stage. Because of the exccllent
shielding and the good circuit layout
it was unnecessary to neutralize the
807 tube.

The transmitter may be used on all
bands from 160 to 10 meters, and
doubling may be accomplished in the
crystal stage when using 160, 80 and
40 meter crystals. A closed circuit
jack is provided which permits keying
the oscillator and amplifier stages sim-
ultancously. Too much grid excitation
on the 807 nal causes the screen-grid
current to become too high. Becausc
the screen-grid voltage is obtained
through » dropping resister, this in-
crease in screcn current causes the
screengrid voltage 1o become low
enough that the power output capabil-
ity of the 807 15 reduced. In cases
where less excitation is desired, the
oscillator tank condenser C-6 may be
turned toward its minimum capacity
setring.

Bottom View

Chassis View

“The modulator is a HV6-( eperating
Class A, and the audio amplifier section
consists of two 6]7 wbes, pentode con-
nected, providing enough gain for
operation with @ crystal microphone.

The power supply uses @ special
vibrator transformer which may be
used on cither 6 volts DC or 115 volts
AC. For AC operation the heater
voltage for the tubes is obtained from
a transformer winding: and for DC
operation the heater voltage is obtained
direatly from the battery.

In 1DXC operation the closing of SW-1
causes the laments to be heated, and
the cJosing of SW-2 causes the vibrator
to operate. A short time should be
allowed for the heaters to warm up
before tlosing SW-2. Unless such a
procaution is taken, there is possibility
of damaging the 6W3-G tube

In AC operation SW-1 should be
closed, and the complete power supply
is then controlled by SW-2. To pro-
vide a source of high voltage DC for
the operacion of receivers ar any other
auxiliary equipment, & switch Js pro-
dided on the meter panel which re-
moves the plate voltage from the tbes
in the transmitter and makes it avail-
able at a terminal board to which may
b comnected_any other equipment
This switch, SW-3, can then be used
a3 a stand-by switch between trans-
missions. This source of volage is
avatlable in either AC or DC aperation,
It'is an extremely handy way of sup.
plying the high voltage required for
a receiver. Currents up to 100 MA
may be drawn from che supply for
use on external equipment.

The complete transmitter is mounted
in a small metal cabinet and the entire
unit, including the cabinet, is finished
in gray Rat cnamel

TRANSFORMER SPECIALISTS SINCE 1895
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12 Watt Univericl T
FOR PORTABLE AND EMERGENCY SFRVICE

THORDARSON TRANSFORMERS
and CHOKAS

T-3Ra0 Power Tranetormer
Y5 Moiulgiicn Traaiuamer
i iver Ce7

Resistors
205 Onm 1t Bt
385 O 5 Wy ematne
13000 B 10 Watl Resftor
Toivade Ot © Wit fcsator
300 G 10 Wt Regarar
TR0 G 16 Wl Rt
B Ohm 18 ekt Hasiior
000 18 Sl RETE
Sty B o
BacoGhm (i teneror
$Menchin 33 Wate agicer
305,362 Ghay 13 Wi Recser
8 Valime Contra:
B U L

SR 2 B i
SI0000 Grin 1 Watt Lncewtor
T R

Condensers

0148, 400 Vot Condanser
AR A -
WS 200 Vol Cngurinr

o MG, LC0 Vot Rins Condescer
Bo1 M5 S Vot Wica Condesicr
SR s G
i B0 Vol g Comer

6% 311 B0% Vols M Condence-

Parts Required
Candansecs: (Cont)

02 AL 1,000 Yol Mich o
U0 virata Yariabte Congonrer
190 B ¥arioms Cundonte-
L0 55 Ve Bleerve Condenser
SR o Yt oo
3 803 340 Vot Co donser
Ry et —
BT o Yo o doni
5 W03, 460 Vol Comoersar
1 8012 Vold EeSTratec Condenser
R 4 Yol Comvaer
Wi 005 Vel Conderser

Dot § M. 446 Vele Condanse-
(4, 63 ¥ols Condanser

R LAM Vo Gomnlenmer

RF Cholee:

1 REChoke RYC4 BE Uik
RPGD RE Chne RFCH RE Cime
KRGS RF Croer

Mincellansous Pasta:
Gnnaia 11 < 147 1 5° (Vuncheg and D=ty
E e Do

G0 Muunting Pl
Faedii hantsiirn
S S
Baar i
S s Sk

it
Flices ok, Cirec’ Closing,

Miscellaneous Prte: (Cont.s

Py

e P
e Flug Shiold

Shrae e Markes " 1 GATNY
Some PAT M WERESIAY o
PR
Nime Kla-es Murked "EOWE R AMP. PLATETM
e B Marsed TSR b TG
Name FIn Mulled “IATR VOLTS:
Name Pl Mxcked Hiry
N Flaie Masked “FLATE £URRINT

Miceabuneou. nate, {wite, stickring luga, locke
arber Srvmiats i BERer v

i

2

Vibrator Hullory K25 or Baivaleat
50 84 DO Meler 2 Sanace Case Trplers

S5 ot Bavatant
[
FOLG Tube
BVSG Tubes
Ry Tunes
307 or HYELAY
150 M 13 Coi
it vy vt

rare

Fad Linked, No Tup, Bud

i Wt o ol o Linked, No “Cap, Bud
RS o fepiesiont
5 i RECare End Linkes, No Tap, B,
GEL or Rttt
U e RY o, Ead Linked, W Tap, Mt
G atent -

15 e E L Bud Linked, No ot Bud
016, 5 B

Complete kit af the whove yarts wivh lorge wize circuit diagram milable
from vous ioel Thordnrson wissribntar (Azcessorics not inctnided in At
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Panel View

SIS 40 wace exciter operates on
the five amiteur bands from 160

t6 16 meters. all hands being selected
by switches on the pancl. ‘T he operator
hiss the choice of three crystal frequen-
aies. which may provide operation on
all bands or ar slightly difierent points
in the same band

The exciter s a three-stage unit
usng @ 6V6-G crystal oscillator, a
616G bufier-daubler and an 807 final
amplificr. The exeiter is bule on a 177
% 137 % 47 chassis, complete with its
flament and high voltage power sup-
plics. It is supplicd with a specially
prepared 197 x 12% panel designed
to harmonize with the many high power
units with which it may be assoctated
The panel is finished in black with white
lettering opposice all switches and dials
No additional warkings oc lettering are
necessary. The position of each coil
switch s clearly shown. The chassis
is cquipped with a fve-lug terminal
board so that connections can be made
for controfling high voltage power sup-
plies and §lament supplies for other
uits by means of the switches on this

Circuit Details

G erystal oscillator is of
the regenerative tvpe having an RF
choke i ity cathode circuir. The os-
allator plate tank coil is a Barker
and Williamson type 2ARB, which may
he tuned with onc condenser to all five
frequency bands. This tank coil is di-
vided into five sections, and the swirch-
ing is such that all five sections are used
for 160 meters; and only one section
for 10 meters. The shorfing switch on
this coil is such thar not oaly are
the wnused portions of the coil shorred
out, but the unused portion ad-
Jacent to the one in operation is inde-
pendently and directly shorted out
This feature reduces the losses due to
shorted turns.

The oscillator stage opertes with
a plate voltage of 350 volts and screen

voltage of 180 volts. When loaded by
the buffer-doubler stage. the oscillator
plate current is about 20 to 25 MA
For 10 meter operation best results
are obtained by using a4 20 meter cr
tal, although = quadiupling from 40
mcters may also be easily cartied out
in the buffer-doubler. The crystals are
meunted on the chassis with very short
feads to the grid circuit. Crystal switch-
ing is accomplished by means of a fiex-
ible shaft connected to the erystal
switch on the panel. This atlows the
crystal to be well pliced to avoid un-
desirable electrical cficers and also per-
mits the ceystal switch to be placed in
a position on the panel which makes
aperation most convenient.

The buffer-doubler stage uses a
6L6-G with a plate voltage of 400 V.
and a sereen voltage of 180 V. This
stage also has for its plate tank col
a type 2AB coil which covers five bands
with one condenser. When loaded down
by the grid of the final stage, the buf-
fer-doubler plate current is 35 to 40
MA. With excitation on any band from
160 to 20 meters the buffer-doubler
stage very cfficiently doubles, With
excitation on 160, 80 and 40 meters,
quadrupling may be accomplished in
this stage. Although the 61.6-G s not
neutralized, the amount of fcedback
is 50 low that the stage may he worked
Sstraight through” on 160 meters

Ihe final amplifier scage uses an $07
and operates with 400 volts on the
plate and 270 volts on the screcn. A
power input of 40 watts may be ob-
tained under such conditions. and the
power output is of the order of 25
watts. The excitation to this stage
shoald he adjusted so that the grid
current is 5 to 10 MA. Care should be
taken not to overdrive this beam power
tube, for in such a case rthe plate effi-
cieney decreases. Usually mare than
cnough excitation is obtainable, and
the reduction of excitation ro this stage
may be accomplished by slightly de.
tuning the buffer-doubler tank. The

Chassis View

cathode hias on the buffer-doubler
stage prevents the current from riging
to abnormal values when detuniog
‘The final place coil is of turrer type
construction; and the turrer has
mounted upon it a coi! for each of the
five bands, each coil with its associ-
ated hak, Provision is made for short-
ing out_che four unused coils and their
finks. The fnal tank condenser 35 of
the split-stator type with the rotor
grounded. It was not found necessary
to neutralize the final amplifier

The power supply ases an 83 recti-
fier, and the pawer transformer is con-
servatively rared. Filamenr and plate
supplics may be switched separately
from the front of the panel. Ihe
switches are plainly marked on each
panel

The ascillator tank and buffer tank
coils are mounted with their ases at right
angles to ach other to avoid any inter-
action. The fnal tank coil is mounted
above the chassis, and no coupling
exists from the final cail to any of the
low power stages

The power outpuc is sufficient to e
cite Class C stages having inpurs as
high as 250 1 00 wat single
meter on the pancl and its associated
switch provide current readings in the
following circuits: crystal oscillacor
plate, butfer-doubler place, final ampli-
Fer grid and final amplifier plate.

The chassis construction is so ar-
ranged as to provide for an increase in
power output by changing o che cir-
cuit shown for the 120 wart band
switching exciter. Knock-out holes arc
made for the addition of rectifier tube
sockets. and esaa holes are drilled in
the chassis to accommodate the dual
plate transformer and the 1-19F77 fila
ment transformer required because of
the additional 866-TR flament load
Space is provided on the under side
of the chassis for the mounting of the
high voltage condensers used To filter
the output of the 866-]R

THORDAR! N TRANSFORMER SPECIALISTS SINCE 1895
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40 Watt Band-Switch Exciter——

THORDARSON TRANSFORMERS

and CHOKES

o) 9176 Filament Transformer
2 T-9P0 Plule Transformer
U1 T75C5) Filter Choke
U2 TT5CE1 Fiter Choke

Resistors:

20,000 Ol 1 Wate Resistor
350 Ohem 40 Wall Resisti-
100,000 Ohm [ Wart Resistor
350 Ohm 10 Wall Lesistor
10,000 Ok 10 Watt Resistor
350 Ohm L0 Wal1 Resisior
50 Ohm 10 Wate Resistor
30 Ohm 10 WatL Resistor
50 Obm 30 Walt Rrsistor
50 Ohm 10 Witt Ltesistor
25,000 Ohmn 50 Wart Sewi-Variable
Resistor, Ohmite or Bgaivalent

cuit diggrum

Parts Required
Condensers:

©-1 002 Mid. 1000 Volt Mica Condenser,
€D4-6D% ur derovox 11555-1-6)
(601 (. 1000 Volt Mica Condenser,a2

1 of Acrovox Ligs
ca 1000 Vol Miea Condenser,

D2 or Acrovos 1455
[e=1 1000 Volt Miva Gondenser,

2 ot Arcovox 1436
cn {00 Varlable Gondenser, Gacdwell

ZT.-100-85 or Equi
e oot Mid 0o Wit Mies Condenser.

CD-46T4 o Aergvox 143!
C g0z MIG 100D Voll Mica Condenser,

CD-6D% ur Acrovoy 1455
o Mig, 1000 Volt Miea Contensor,

TDA-EDS ar derovas 1455
o B AL ot Yok S Gandenser,

D603 or Aeravox 1435
10100 Mm1d; Variablo Condrnser, Casdwell

ZU-100-A$ or Eyuivilen!
Gt o SR oo Vol Bhica. Gondonsce,

CDA6TY or Aergvox 1455
€z {02 MG 1000 Vit Mica Condrnser,

CD-6D% o Acrovax 1405
€13 902 Mid 1000 Volt Mics Condonser,

eyt Aerovne 1435
Cola BE0-250 MKl Varale Condenser, Card-

well MR260.8D o Bauividont
C-15 8 M. 600 Volt Beetrolyiie. Condenser,

Mallory 115683 or Fouivalent,
€-16 8 MAL G0i} Volt Electrolylie Condenser,

Mallory HS-698 or Rquivalent

Tubes:
1o6Ves Tube
1 G6L6G or 6L6 GX Tube
1807 or IY617807 Tuhe
T o83 Tuhe

RF Chokes:
RECL i Chuke, Millen or

RF Choke, Millan or
fGS Tk Ghoke: Milln /31100 o1
REG4 R Cholel Millen 434101 or
RFC3 RF Chake, Mil 100 or Enuiv
REGR RF EhOKs NOhen 34100 Or B

Miscellanaous Parts:

' Punchen Chussis L7« 137 5 4%

L Fanel 19" x 124
17 Ghassic Mounling Brackets
1 Candenser Mounting Bracket

2 Bushings

2 Ocral Sockers

v 4-Contact Sucket
1 5-Caneact, Socket, Steatite

3 4-Contact Sockels, Steatite

2 Feed-thru Tnsulators
1 Grid Grip
3 Crystal Sockets, Millen #3310 or Equiv

L SW-U Single Polp 4-Throw Swileh, Tsolantile,
ClRiratad 2542 or Bquvatmt

1 SPST Switeh, Arrow 1L & H 120994

1 SPST Switch, Acrow H & H 420994 or
Equivalent

1 2Tole 1-Throw Switeh, lawsantile, Gone
tralab 2543 or Equivalont

U Tl Bund Switeh Goil, B-W Type 2AB or
Fouivalent

1 L2 Pand Swileh Coil, B-W Type 2AB or
Equivalent

1 L3 Buby Turret, B-W Type BYCL
1 M-l 0200 Ma DC Meter, 3° Squarc Case,

car Tllumination, Triplete #3274 of
Fuivalent

1 &ria Grip, Nelionus Type 24 or Equiv,
El Conrrol Whecls 2147 Diameter, Cotu

G145 or Equivalent
5 Kiobs, Crowe #588 ur Equivalent
1 Tube Shicld, Hammarluad Type PTS

o Bquivalenl,
1 Shalr Btension, Yaxley /RS-242
1 Panel Beuring dssembly, Johnson §236

or Equivalent
t Shatt. Coupling, Nutional TX-11

Miscellangous screws, nuls. bolts, lock-washers
required haok-up wire anil ather hardware,

drawings mmd_full size lemplate of chassis
available irom Thordarson 15 cents net each, postpoid.
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Panal View

SOR transmitrers having inputs asb high as 700 or S00 watts this exciter
provides adequare excitation on all
bands from 160 to 10 merers without
the necessity of plugging in different
coils. Three erysral freqnencics and
five operating bands may he selccted
at will by means of controls on the
panel

The excirer uses for its finad amplifier
an 811 tube operating ac a place volrage
of 1000 wvolrs. The power input to
the final stage is 120 watts, and poseer
outputs of over 70 wares may be real-
iwed on all bands

The panel is an especially designed
unit requiring o additional name
plates or markings. It is finished jn
black with whire leriering, and the
position of cach control is clearly in-
dicaced

The chassis and pancl are the same
as rthose used on the 40 wart band
switching excirer. For converting the
40 watt unit o this 120 watt unit it
is necessary only ro replace the filamenc
plate transformers, to add two flter
condensers, a neatralizing condenser
and a blecder resistor; and to replace
the final tank cirewit witl o larger
unit. The same convenience of opera-
tion and attractive appearance will be
rerained by the amateur who wishes to
increase the power output of his excirer
without obsoleting the smaller equip-
men

The crystal oscillator srage uses &
AVA-G tube operating with » plare
voltage of 330V. and a screen-gnid
voltage of 190V, This stage drives a
buffer-doubler stage with a 616 G rube
operating at a plare voltage of $00V
and w screen-arid voltage of 275V
This buffer. doubler stage provides ade-
quate excitation to the 811 grid on all
bands,

120 Weatl Rand-Swilch Cxciler

Chassis View

“Ihe crpstal useillator stage operates
with erystals in any band from [£0
to 10 merers. When using erystals in
the 160, %0 and 40 meter bands, doubl-
ing may be accomplished i the oscilla-
tor: and enough outpuc is available
from it to drive cthe GLA-G buffer
doubler stage casily. When working
“seraight chrough” in the erysral oscilla-
for stage, the plate current s of the
order of 20 to 25 MA when loaded
with the prid of the bufer-doubler
stage. The buffer-dobler stage miy be
aperated “straight through,” or it may
be used ro double, Wirh grid exciration
an 160, 80, 40 and 20 meters, doubling
s casily accomplished in this stage with
enoligh power ourpnt ta excite the 811
Fnal stage casily. With cxcitarion on
160, 80 and 40 meters. quadrupling
can be carried on fo give poad oucputs
on 40, 20 and 10 meters.

Although the bufier-doubler srage is
nor neutralized, no difficultics will be
encountered when operating “straiehr
through.” Hoswever, for hest results,
it is recommended that wherever possi-
ble frequency multiplication be ac
complished in this stage

The oscillator and buffer-donbler
plare tank coils are secrionalized and
mounted an o switch so thar the
amount of the coil being used can he
casily controlled from the panel. lc
i thus possible to tune fo all five bands
with a single candenser. These fank
coils are of the type in which the un-
used winding s short cireuited

The buffer-doubler stage is capacity
coupled 1o the Ril grid. At resonance.
and when loaded by the final grid, the
plate current i the buffer-doubler
stage is of the order of §5 o A0 MA

The final tank eircuit consists of a
split-stator condenser and 2 Backer-
Williamson type BCL turree assembly
This cail assembly consists of five coils,
one for cath frequency band. The coil

Bottom View

which is desired mav be selected from
the panel. and the other four coils
with their links shorred our,

The 811 tube is nevrralized in 4 con
ventional manner. and no difficulry is
encountered in obtaining perfect neu-
tralization

Since it is a high ow tube, the 811
requires no_bias to protect ( in the
cvent of failore of excitarion. In rhis
cxcirer grid leak bias is used. .Wich
proper excitation the grid current
should be 30 to 35 MA.

“Two DC power supplics arc mounted
npon this chassis, one delivering 400
volts to supply rthe oscillator and
buffer-doubler stages and the ather
delivering 1000 volrs to the 811 tube
The low voltage rectifer uses a 523
tube, and the high volrage rectifier
uses two 866-|R tubes. These power
supplics arc filtered with the same
chokes

Filament supplies for the RF rubes
and for the rectifier tubes are controtled
by a single switch on the pancl, and
the two high voltige supplies by an-
ather switch. The rerminal board on
the rear of the chassis has three extra
terminals so that other units associated
with this exciter may be controlled
by the exciter swirches

A single meter is mounted upon the
panel, and under it a four-position
switch permits the reading of the oscil-
lacor plate current, the buffer-doubler
plate current, the final amplificr grid
current and the nal amplifier plate
currens

The three crysral snckets are mouni-
ed on the chassis base. The sclector
switch is coupled o the parel switch
by means of a Aexible shafr, thus
permitting the crystals to be located
for best periprmance and refaining a
convenient switch position o the

TRANSFORMER SPECIALISTS SINCE 1895
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120 Well Bend-Switch Erciter—

Parts Required

THORDARSON TRANSFORMERS Condensers: (Cont.) Miscellancous Parcs:

- 7'7““:]"‘“" i €6 DU0L Mrd. 1000 Vol Miea Casdens ! Puuched Chassis L7° x 187 x 47
T1 o IAETT Elament Transormor or o T TV L oo, ] a2l

G OTEAD B S s e M Condensee, ) oo Mooniing DescierCH2 “i8Ce1 Filter Choke D2 or Aa{m'n\ %r\ 2 Bushings
o u Bl L0 Vit M Condonser, o okt

§50 "TM 0 WS R ohite o Gk S TSV Y Conemer, 3 Socaly, Sieutin
Brnn Bl o Bl LY o orguon 1455 3 P Dnsulators
100,000 Ohun 1 Watn, Resistor C-12 OUZ \Md L0006 ¥oll Mica Condenser, 1 Griel Grip,
35000 18 Wt Sintor: Ohrice o &8 B oo Lt il ;
Devil or Eauivalon, s i N Looh i Mk Condenser, ot fuR02 or Buiv.R BT W wenceor, Onmire C13 Q% Wi [odd it bl oy SivdiePae, i St Tk,

o B v or Bt Cots ST M, Ve Condenser, Genttiilo JobR o Fauivaldn,
Rt 50 Ot 10 Wat Cenger Fahped Resiior, RO, Mle Veriakle Conte | swa SPRT Swieh Arcow H & H showz

Onlle Broun, DA or Eyutvulen: Cors & ML G0 Von Fhastriiyels Condsnser, ke Pl o auivalens
R S0 Bhm L0 Watt Rexsbor, Ohmice Srown 410, 590 Vol Flentraiyeie | swar KST Swhon Atow & R s2ps02

Devil or Equivalent C-16 8 Ml 600 Vult Klecirolgtic Condenser, iNickel Plaled; or Lquivalent
R-8 i?c?w?':r‘rqu(xft Kv:wwr Ohmire Grown Mallory HS-693 or Equivalent 1 SW-d o 2-Pute, 4-Throw Switeh, Tsolantile, Cen-

o g0 Onig Wt Hiwor Owmie Brown T RG Gp e M e e Wil
K20 50 Ohm 10 Watl Resistos, Ohmite Brava OB G S oo Malors o pUTEEAR oY Eouiident

Devil or Equivatonc €48 Neuwaliving Oondenser, B. F. Johnson 1 2 Bund Swlich Coll, Barkor-Wiltiamson
R-11 23,000 Ohm 5 Watl Semi-Variable Re- 18645 nr Bquivalent ¥he ZA% ne Fuivadent .

Reaz 06,000 Ohm 50 Wit lesator. Ohaite o T BCL o Bandvatens[ ubers U D0 WA DE Nags 5 Biuare Gase,
o . Vteae Mumination: Frintots S5 o

o Doves o mae Loy Tue Faanvatent
ondensers: Gor [ N 3 Contrul Whesls, 215 Diameter, Gor

G0 Mt 1000 Vit Miey Condenser, BT mwee 2 B W IS 5 Fiquisaten
=D 4-6D2 ar Acrovos [455 & Knobs, Crowe ¢588 or Kquivalent

G N 5080 F M Condonser, RF Chakes: i S oo, Yades RS2 or
S R o e Frutvuton

. G b o depn 0 BECE e Ok Mk sicl o S ! i Assemety, Johnson 1256
PR 0. 1000 Velt Mics Condenser, 5 RE Ghotor, Millen (34101 or lauiv guiva

C-D 4-6D2 or Acrovox 1455 RI* Chole, Millen ¢34161 or Equiv L Shalt Counlivg, Netional TX-11
G5 M Vartotis Cyndamer, Cardwall RE Gk, Milon (3101 o Bauv. Miscelluwsaus nute. balls, snidering lugs, lock-

Circuit dingram. drawings and fall size tenaplare of chssis
wewilable from Thorhursor 13 conts net vach. posipaid.
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Lomgieie dransauiier

HIS complete 100 wart transmit-
ter consists of two units, cach hav-

ing its own power supply. The RF
section may be modulated or may bhe
used for CW only. Its final stage oper-
ates at 1000 volts with 100 warrs in-
pat. The modulator provides sufficient
power output to modulate 1007, the
RF section, and the speech amplifier is
incorporated in the modulator chassis

Any three pre-selected amatcur bands
in the range from 160 to 10 meters
may be sclected with panel switches

The RF section is a three-stage cir-
cuit using 5 616G oscillator, 2 6L6-G
buffer-doubler stage and o TZ-40 fnal
stage

The oscillator stage has provision for
switching in its plate tank circuit any
one of three colls, and the same switch-
ing operation which sclects the coils
also selects the proper crystal. With
160 und 80 meter eryseals, doubling can
be accomplished in the otcillator stage,
but crystals in the range from 160 to
20 meters may be used in che oseillator
stage when working “straight through.”

In the buffer stage provision is made
for switching to any one of three tank
coils. Because the 6L6-G buffer-doubler
tube is not neutralized and since, when
the sccond stage is used in lrequency
multiplying service, adequate drive i
obtained on the T7-40, it is recom-
mended that doubling be carried on in
this stage whenever possible. However,
on the lower frequency bands, there is
no tendency toward trouble wheo oper-
ating “straight through” In all cases
the foal stige is operated “straight
through” Tor 10 meter output it is

RF Section

recommended that a 20 merer crysial
he used and thar doubling be carried
on in the second stage

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

Three Backer-Williamsan center
linked, center tapped tank coils.
mounted in a type B coil rurret, per-
mit the selection of any one of these
cails for use in the final tank. With
this arrangement the link around the
coil in use is connected to the antenna
or to an antenna matching nerwork.

With one meter and four ineter
switches provision is made for reading
the oscillator cathode current, the buf-
fer-doubler cathode current, the final
grid current and the final plate current.
e metcr swirches are of such a type
that the circuit controlled by cach
switch may be opened by placing the
switeh in its “half way” position.

Two direct current supplies arc in-
stalled in this chassts, one of which
dehivers approximately 400 volts to
supply the plates of the 6LG-G’s and
the other which delivers 1000 voles
to supply the platc of the 17-40. The
screen supply for the GL6-(s is taken
from taps on the 400 volt bleeder R-5,
these taps being adjusted so that the
voltage on the oscillator screen-grid
is about 150 ta 200 volts and on the
buffer-doubler screen-grid it is about
200 to 230 volts. When the oscillator
tube is operating properly, the cathode
current should dip to a value of 50 MA
or less, and the cathode current in the
buffer-doubler stage ar resonance,
should be about 73 MA. The grid cur-
rent on the final should be 25 MA
or more; and for a 100 watt input to
the final stage. the 17-40 plate car-

should be 100 MA.
The removal of the high veltage for

neutealizing the final stage may be
done casily by removing the S66-TR
tubes from their sockets and then
making the neutralizing adjustment in
the conventional manner with the an-
tenna or antenna matching network

Band - Switch Tranimitler——
100 WATT MULTI-BAND

connected to the link on the final tank
coil

For CW operation the key is con-
neered between terminals 1 oand 2 on
the five-scrow terminal board on the
back apron of the chassis, the 113 volt
line s connecred to terminals 3 and 4
and the place voltage is controlled by
o switch connected berween terminals
4 and 3 The tenminats of the two Na.
53 feed-thru insulators on the rear
apren of the chassis are connecred
together.

Modulator Unit:

The modulator tubes are 616-G's in
push-pull, Class ABw. These rubes are
connected to the Class € load rthrough
a Muln-Match madulation transformer
The connecrions to the modulation
transtormer are as follows: One 61.6-G
plate is conncered to terminal 1, and
the other plate to 6. Tertminals 2 and 5
e joined and conneered o rhe plate

supply. Terminals Y and 10 are also
jomed. but no connection is made to
then. The Class C load s connccred
to_terminals § and 12.

The speech amplifier tube line-up is
18 follows: a_peatode conncered 6]7,

6F3 and o 6F6. triode connected.
The power supply uscs an 83 to sup-

ply high voliage to all tubes and an
32 in the bias supply for the 616-Cs

In preparing the madulator unit for
operation, an adjustment must be made
of the bins and the screen voltage on
the 61,6-(7s. For obtaining che correct
bias adjust R-1] until the voltage across
it is 25 volts. Then adjust R-12 unri
the screen voltage is 310 volts, It may
be necessary to readjust R-11_to
maintain the 25 volts of bias. The
modulator _plate current should be
about 115 MA for two rubes, and with
4 sine wave signal of sufhcient magni-
tude to modulate 100% the RF secrion
the plate current will rise to approxi-
mately 225 MA. For specch waves
having the same peak power plate
current will kick up to about 170 MA,

To connect the modulator to the RF
section terminals 3, 4 and § on the RP

THORDARSON TRANSFORMER SPECIALISTS SINCE 1895 @
20



100 WATT MULTI-BAND

section should be connecred o termi-
nals 1, 2 and 3 on the modulator. Con-
nection should be made from the termi-
nals of the No. 55 feed-thru insulators
on the madulator chassis to_the carres-
ponding insulators on che RF chassis
With the two chasses so interconnecred
the filament switch on the modulator
chassis controls all the filaments, and
the plate switch controls all plate
supplies

The RF section may be used alone
s an exciter for transmitrers having
power inputs of a'most one kilowate

[
BAND TUN TENGTH

o 40T Close wound
% 2 Glos wound
10 i Tre
20 6 T3y
iy .

Ou & B, exils wrp identical. Use No. 185
wire on L 49" Diam. form.

RF Unit
Parts Required

THORDARSON PARTS

T-17K21 Foundation Unit
Filamen Trausinrmer
Fllament Transiormar
Filament Trausformer
Plate Transformer
Filament. Translormer
First Choke
Second Chuke

Tubea:

2 6L6-G ar BLE-GX Tubes 2 866-JR Tubes
T TZA0 Tube T 83 Tube

Resistora:

150,000 Obm L Watt Resisior, TRC BT-1
2 50,000 Ohm 10 Watt, Ohmite Red Devil

2,800 Ohm 2b Watl, Otirnile, Wirewund
110,000 Otum 30 Ware, Ohmile Wirewound
20,000 Ofwn 59 Watt, Ohmite Semi-Variable

Candensers:

.G Variable Condenser, Nationat TMs-250
Variable Condenser, Nationa) TMC-200
Neulsaiizing Condengor, Jahosin lJ(Aa

€7, G5, 08, C-10, C-1L 14, -1,
0 R Y el Mvm Comnemier, Saro:
“0x #1435 or C-D 4-6D-
o MR T060 Yolt. Mica Condensor, Acro-
Vax 91458 or C-1D 4611

Complete Instruction

ATk ViEw 0 THASSIS

RF Unit
Condensers: (Cont'd)

€tz 003 Mg, 1009 Yol Mica Condenser, Acro-
Vox #1433 or C-D 4.6

17, CIR AL MG, 5000 vm: Micu Condenser,
Aerovox #1457 or C-D 4-25D]

19, i3y BNt L0n Vel O Filed Condenser,
Aerovex #1305 (2" Cant

CZl 4 MId. #00 V. Elecrrolytic, Aerovox GL-600
G224 Mtd. 600 V. Eleclratylic, Aerovax Grean

Miscellaneous Parts:

5 Contact Sockets, Amphonol 55
3 rlonaa S dneot &
FR ke G
¢ LTt e, Amonenot 554

§ Eerdii Ity onmson 42

H
{
i
|
i

[LF Chokes, National R-100
47 Shajt Extonsion, Yaxtey iRS243
E-Gung Bund Switéh, Centralah 13343

554L-Gang Band Switch,
Caoil Turret, Barkec-Williamaon Model

Barker-Willlamson 1608,

Cenlralab

160 Meter Coil.
Center Linked

L 30 Meter Coil, B-W S0LL, Center Linked
149 Meter Col, B-W 0BL, Center Linked
120 Moter Cril, B-W 20BL] Center Linked
U 1§ Mever Coily B-W 10BL; Genter Linked
3 oll Wheels C1-45 With Indicator

Mugken 08

PLAT! W3ie ETATE!
W AP GRID Cotacat GiiT

4 Meter Switches, Yaxley 4762
| 0200 MA Meter, Simpson ¢278 or

3277 (Tilum )
3 13 Lur Knobs, Black
1 Grld Can, Lares, Natlonal Type
i e g T

1
i
1

Tripfett

Coil Forms, National XA
Cans Insulator, Tohnson 4601
Cabinel, Bud 4697 o Par Metal 4802613

uriabié Resistor Lug, Ohmite 30358

ModulatorjUnit
Parts Required

THORDARSON PARTS

T17K22 Foundation it
T67DT8 Driver Translormer
ToLIMT5 CHY Mndyhation Transtormer
Esket’ Dlamont Trunstormer

Plate Transformer
TRC80 T Choke
T75C49 Biss Chinke
96081 Fiest Choke
TZ66COT Second Choke

Book S

Modudator Unit

Modulator Unit
Tubas:

£ 67 Tube £ BLEG or BLE-CX Tuben
s Tyl Toa
1 6P6 Yube 1R

Resistors:
§ Megonn ¢ Wit Regisior, 166 B1-s
3 Megohm | Watt Rewisior, TRC BT,

R S50,000 Ol 1 Watt fiesistor, LG 1)
500,000 Ohm Valnme Conirol, mc 1
2000 Ol U Wart Registor, TRC
20,000 b 1 Watt Teiguor, TRG 1T
100,000 Obm | Walr Resistar, LIKC BI-1

R-$ 750" Ohm L0 Wacr Resistor. LRC Type AR
L-10 10,000 Ohm 2 Witt Resistor, IRC RT3
RI1 1500 Obm 25 Wati Semi-Varianler Ohmite
[-12 2300 Ohm 25 Wit Seai-Variuble, Ohmite
R-15 25,000 Ohm 50 Wett Wirewound, Ohmite

Condensers
L 02 0001 MU 500 Vot Mics Condenser,

Aerovos +1467 or G D
G 0T 300V g Comenser, Aero-

vox 184 o C-0 DT-454
€4, G718 MTd. 400 Vlt Puper Condeaser, Aern-

von #4843 or C-D DT-4P 1
€5 & M 430 Vol Elearolytic Condoascr,

Aernvox [ C-D TR30850 o,
10 Md. 25 Volu Lleuro\vnr Condanser,
Aerovox PR25 or (-D ED-210

(5! 88 Mid. 450 V. Dual Bleet,, Aerovox 2G

G610 MId. 50 V. Bloot, Agrovax PR-50
Gelo, cl1 0ong Mta 1050 Vall Mica Condenser

rivox #1453 6r C-D 4-6
C1z, (',,n i1 20 Vo Fameeiytic Conden-

er, Aergvox PIS-200 w C-D JR208
14 R I 600 V. Blect., Aerovos GLr660

36001 Mid. 100 Yoit ager Condenser, Aero-
vou £484 or G-D V1-51

Miscellancous Parts:
1 RF Choke, Nationa) R-100
1 Mie. Gounectar, Amphenol MC-LF
1 Mic Conncctor) Amphenol PC1M
1 Bias Cell, Malldry iF7
I Rigs Cell'Holder, Mallary 4GB-14
T 134" Rar Knob, Rlack Sfreamlined
1 AC Line Card and Plug, Belden #1723
5 Outal Sockers, Amphiencl S8
2 4-Contact Sockets, Ampheno) 54
2 Metul Tube Grid Caps
T Dial Plate, Crowe 1566
2 Feed-thru 1nsulalors, Johnson (55

T 0800 MA Moter, Simpson 9278 ar Triplett
4273, {lluminated)

2 Metal Tube Shields, ARHCO joz
1 Red Jewel und Candelabra Bokel, ARHCO

93 o Drake Mig,
1 Eh i e s Candelaora Dracker, ARICO

#83 or Drake Mig, Co. #10C
110 Valt Carbon Lawos Type G6

D-386-4 giving full details of building duta, photos,
diagrams and layout aveiable at 25 vents postpaid.
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b

SING low plate resistance output tubes, this am-
plifier is capable of easily delivering 10 watts of frequency response and less distortion. The amplifier

audio power for driving the largest modulators used by~ may be adapted to rack and panel mounting, or
amateurs. Tts low internal output impedance pro- cover may be obtained for use on an operating table
vides the excellent reguiation required in Class B driver . 5 . e e )
service, and its high gain makes it usable with crystal o L dre ransformer may be wsed fo counemicrophones. the 243 plates directly to the Class B grids: or,

it is desired o locate the amplifier remotely from the
The circuit shown is that incorporating the peak

limiting feature, but this amplifier is also available
with a circuit for overmodulation control or as a con-

modulator, an output transformer may be installed
to couple the 2A3 plares to a SU0 ohm line.

ventional amplifer. The punched chassis is designed Specifications showing the different circuics, to-
to &t either the regular type amateur transformers or gether with a complete parts list, are shown on the
the CHT. Series of transformers, which give better Thordarson $D-389 bulletin, available ar all jobbers

Thordarson Parts Condenser:

T 2",1‘ Kl" Foundation Unie [s2Y ©.6001 Mid., 500 V Mica Aerovos L467 or €-D SW-5TL
RS < 500 o gt c 011 M, 460 ¥ Paper Aeravas 434 o €. DT4P1

T T ‘,j)?;g“;flg,’)%? Lo B o e ¢ §'Mid, 450 V Blect. Aerovox PIS-ta0 or C-D JR508
1oDie TUsDTL L1sDTs o TSRS o 0.5 iy 300 ¥ Paper Aerovex 484 o O-D DT-AP5

T-3 T-15ROE or T-8TRIB C-6 # Mid,, 430 ¥ Eteel. Avrovox PBS-430 or C-D JR508
TImhs G, €11 88 MEL, 450 ¥ Dt Bloct. Aeroven 2G
Gy T30h o Traces G 078 M1 400 ¥ Pape Aerovar, 48t or C-D DT-4r1
G Tanca i8] 8 ML, 450 ¥ Elooh Acrovos PESA30 or C-D 0308
CH-3 T-74C30 <10 10 Mid, 25 V Eloct. Aerovox PRZ5 or C-D ED-2100

Tubes: C-12, C-13 -8 Md., 450 ¥ Dual Flect. Aerovox 20
" s s : . Gy O M1 B0V Bieet. Acravax BUS.200 or 0D 1R208

L—6F5 1—8CG 1423 1—6RT 1—6L7T 2--2A% 1 80 C-15 8 Mfd., 200 V Elect. Aerovox PBS-200 oc C-D JR208
Resi. . C-17 0.1 Mid., 400 V Vaper Aerovox 484 or C-D DT-4P1T

esistors: C-18 10 Mfd., 25 V Flect. Aecovox PB-23 or C-D ED-2100
R1 6 Megohm, bz Watt, IRC BT-4; C-19 0.1 Mfd., 400 ¥ Paper Acrovox 48¢ or C-D DT-4P1
R-2 250,000 Ohms, 1 Watt, TRC BT-1
B3 B00/000 Oena: Volums Caners, 1RG 13138
R-7 350 Ohms, 10 Watts, Ohmite Brown Devil
K 0 | e RO B )

150'Ohms, 10 Watts, Ohmite Brown Devil Miscellaneous Parts:
R0 166,000 Chens, 1 Wait, TRE BT
B-11 4,000 Ohma 10 Walts, Ohmite Erown Devii 1 Mic. Input Conncetor, Amphenol 1 SP8T Toggle Switch, H & H
%vlg Zag t())oho ()hmswl V»a‘Laé}g"'BI MC1F No. 20992

13 o 1 m, nput Connector, Ampheu 1 AC Line Cord and Plug, Belden}1‘-14 12,4 0“0‘? 8hms Za“\l\ut:s‘, ()hrgfi‘c_g Semi-Vuriable ! M I put tor, Amphenot No. 1725 *
T 20000 Onona, 1 Wart, el snd Bracker, Yasley 3 Mstal Tube Grid CapsR-16 20,000 Ohms, 1 Wact, IRC BT-1 ! S.d J(“] d Bracket, Yadey 2 Melal Tube sShields, ARHCO

K17 5000 Ot 25 Waith, Ghmite Semi-Variugle LN S lery Mo, £7 NG
R-18 500,000 Ohms, Volume Control, IRC 13-133 ias Cel allary Ko 1 Disl Plate, Crowe Na. 366
R-19 1,000 Ohme. | Watt, TRC BT-1 1 Bias Cell Holder, Mallory No. 1 RF Choke, National R-100
R-20 2,500 Ohms, 1 Watt, IRC BT 1 GB-1A 4 Ocal Sockets, Amphenol 58
R-2l 10,000 Ohms, | Watt, TRC BT L 1% Bar Knob, Black stream- 4 »A Contael Sockets, Amphenol
R-2Z 100,000 Ohms, 1 Watt, IRC BA‘ 1 lined 1 6.3 Voit Pilot Light, Muzda No. 41)

The parts list shown is for the amplifier with either the over-modulation coptrol or the perk
timiting circuits; complete drawings, photos, parts lists and instractions for easy assembly of

either of the above circuits wre contained in Instruction Book SD-387, 15 cents postpaid.
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ARTICULARLY designed for use
with the new RCA-811 and 812

tubes, this transmicter, with its un-
usual mechanical layout and carefully
planned wiring, gives superior perform-
ance on the five amateur bands from
160 to .10 meters. With an input of
250 watts for phone operation, a carrier
output of 190 watts is easily obtained;
and with 450 warts input for CW, 350
watts may be delivered to the antenna.
Higher than usual plate efficiencies 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 also operate satisfac-
torily with other rtubes such as the
Taylor T2-40, Taylor T-55, or the
Eimac 35T. It is only necessary to use
the correct filament transformer and to
adjust the grid bias resistor.

A semi-fixed swinging link grid tank
coil of the plug-in type is used in the
grid circuit. This allows not only close
adjustment for optimum excitation but
also permits the coil to be removed
without changing the link setting. This
latter feature is particularly desirable
for the amateur who wishes to avoid
time-consuming operations when chang-

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 swinging link type, which per-
mits quick adjustment of the amplifier
loading. The Class C amplifier is easily
driven_ by the Thordarson 40 watt
Band-Switch Exciter unit, this com-
bination affording the advantage of
quick band changing without involving
costly coil switching parts in the high
power stage.

The Class C amplifier requires 200
MA at 1250 volts for a_phone input
of 250 wartts. For a 450 watt CW
input the plate current is 300 MA at
1500 volts. The grid current for the
Class C tubes depends upon the choiceof tubes and whether (%W or phone
operation is desired. For 812’s it is
50 MA for two tubes. To meet the
various bias requirements of the dif-
ferent tube types, an adjustable grid
resistor 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 supply con-
nects to_terminal No. 1 and the posi-
tive to No. 2. If external bias is not
desired terminals No. 1 and No. 2 on
the Class C amplifier chassis are con-

250 Well Phone Tranmsmitler—
450 WATT CW — 160 TO 10 METERS

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

Both the grid and the plate currents
are metered, the meters being in the
cathode return leads. This places both
meters at a low DC potential with re-
spect to the chassis, thus eliminating
any tendency toward deflection of the
needle due to electrostatic effects and
removing the possibility of flash-over
from the meter terminals to the pilot
lamp mounting.

The modulator uses the new §11
tubes and casily delivers the required
125 watts of audio frequency power
with very little distortion. It 15 de-
signed_to operate from a “S00 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 watts input power. The
no-signal plate current of the S11's is
60 MA, and the current with a 125
watt sine wave output is 177 MA.
For speech signals having the same
peak power the plate current should
swing to about 90 or 100 MA.

The required driving power is ver:small, being on the order of 4 peal
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250 Wekl Phone Tranimilter
450 WATT CW — 180 TO J0 METERS

warts, [0 ZAZs e used as the driver The power suaply, with its capped chouses, he is nat investing 11 a prwer
shes, an umuswally hign scepedown plawe reasoomer, G5 rored az 300 MA sisply which is wos bting luaded up

“atia fram che plates of the 2AYs ©€ Al VSN or 3300 vulre Joad re-m’irs vating at 2l times The power
the gds of the 81 mey be nsed o quiseats of the Cliss C omalifer spp'y i enrrely self conrained witly
obtaie cses lear Arivicg rgolation he and the modulilos ars sich that the separars plae and Blamear swirches
Therdarson Amatsur Speecl Arplifer pewec sapply is folly loadee for both aizking 't on jden” apwes supp'y for

is an vucelent it t sy the v phone and CW so that mgardiess of orher equiprant of similv load rs-
ing power required by this aduor the tyde of opeation tae amatenr quiromesrs

RF Section

RF Bulinn Vier

Parts Roquired
FHORDARSON TRABSFORMER Miscetbeneous Parta:

T TR Pt oonsdoncst f Punchn G 14 207 2 ! Naionad 20 XIS

K apm Opn s vt W 1 Torssinal e L
Chumite Semi-vraile ar Eruives 4 Busni: ” il
e ¥ u-tan T ‘“‘WM» o [ Cod, Naticoal “ype

L G TR f ot Hatcra T 10 o

S, e ) i, 3c i . 2t e

0 e e A t o Meter Coll, 7
VR el > L v R i, o 0 T
G fD e w L G ZEE il e TVL o

ienper £t B Gl Whesld Gt o [N o, e TM

e Saitsetne e ket B Setioal Type 12 ero N e imfitar Blste B
Baneor €505 o harer B Vi wat Kool Frpe B AT |

v Fadbater Tty Mersed TWR
e LG G T o . R bl s s

2 sizrun Saestint SEired Re ot ire Sl e ardsins
rawings gt fall

w35 cems net e,

THORDARSON TRANSFORMER SPECIALISTS SINCE 1895

24



250 Wall Phone Tranimitler
450 WATT CW — 160 TO 10 METERS

Modulator and Power Supply

Modulator

Parts Required

THORDARSON TRANSFORMERS
and CHOKES

T T-IOR99 Filument Texuatocmer
T4 TA9D0S Driver Transformer

T-5 T-16M16 Modulation Uransformer

Bottom View of Modulator
—

250WATT RF UNIT

llancous Parts:

2 811 Tubes
200 MA DC Meter, 3 Square Crse,

Rear Tlumination, Triplert 3274 or
Faquivalont

Punched Chassis 17" x 8 < 3° nfl
Panel 187 x 1034 e

—

Pr. Chyssis Mounting Brackets sl

Miseullancous nuts, bolts, lock-washers, grommets,
soldering 1ugs ang sther hacdware.

! Bl ‘

T4

40 WATT 8AND

SWITCH EXCITER

)

Power Supply

Power Supply

Parts Required

THEORDARSON TRANSFORMERS
and CHOKES

T9FRH Filament Transormer
T19FE0 Plale Trensiormer
-19CHT Inpul. Choke
TT9CHL Smoothing Choks

Resistor:

161 40,000 Ohm 200 Walt Wiremound Test
luf, Ohmite 1370 ar Equivulent

Condensers:

€12 MU 1505 Valr Candenser, G «23821
or Equivilent

2 2 MId. 1,500 Vol Gondenser, GIt £23F2)
o Bonivilent

Tubes:

2 866 Tubes

Miscellaneous Parts:

Punched Chassia 17 x 127 <"
Pancl 197 % 121"

T Chissis Mowuting Bracliets
£.Contact Sockers, S(eatirc
Fred-hry Tnsulator
Isolantite Plate Caps
Switch, Amow U & H Type DT ur
Bavivalent

1 SWz Suitch, Amow Il & H Type HDT or
Bauivalent

Misceancous nuls, bolts, lock-weshers, soldering
lige and nhee haedware.

Rt

POWER SUPPLY

qED-ALAC) 125 WATT -
|—al WoouLaToR

L

[ s o{ ]

1250 vour

11 V.LIKE |
Circuit diagram, drawings and jull size template of chssis
available from Thoerdarson 15 cenis postpaid,
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High Efficiency with Adjustable Loading

SHIS 4 wanr hone cnsmiver the avmten @ ading the Joading € supply corecrs o enainl Koo 1 ande vt i i vl gy i (i positie e S 2
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by acv excier bavimg an qotpat ol etter i in pieper sdjustmeut espect to toe s anil rhereby
36 wates, an idea’ veeieer for this s hg 0 Yo are the plug Cvoiding ans possibibiy of Heshaen
it 13 ke hordmsen i Wer in tvpe, having link coupiing fe from rhu merer ceeminals o rke pilot
Bend Swirch Lucicer A iexcirer The eoils for he 80, 4, 2 lame mgw;}w: any l\\dlhjw«\ of

N 0 o the mosemint die oanenitte: s suppbied with ¢ 10 merer bands Fave scai-fsel etion o7 the |
(hed 1 black wainkle, ana swicging lioks, znd rbe 10 memee eoil nsratic eftect

s nd chasers moenting bracke has 2 Reec link, Excreton shoald be Modulators

The
[

n geay Aat exemel adjusted so that the Wl i CUTENE The o darar. usiag £1's wich 1500

RF Sections value of the grid zesistor vsed with e (7300 wares, The nosignal place ot
HES3 s is 3756 chms: sith €3 155, oqt for twa wbes i theut 79 MA.Tine unasal mechanics] consercerion 5060 ohng oo fer g subes s shons 7 M

of the RE Seccion resu'ts ir. iniproved it 0 20 wotr sine-wive ausy
E et e . fce the RF cnis was dusgned the plate curens mes tm 217 MA. For

dectrical vertormnce. Flexle shfts kil lor phons opurition, 1t speen ignals of s fcions nagicide
Tnirs somCemecos 2o the panel eoriery, | WEPL was made b wseall o feed bias re quelulite the Case C seage 1097
T e N‘( o RF oo o saprly on the RE chassis However, che averrgs plate ccrnt is adonr 123

. I tor CW, povision bas been made MA. The medutetion mransformer, 75
on the wrninzl hozrd for the con- well s rthe dever trasformen s

; wetior of ar uxterasl biss suppiy. of the Mult Match type so thac a

e ‘;mm’d e e ey old the whes et their ared dissipasion: sourees of driving power nuy b a
R AN s with 1o excitation. When exteraal b comaodzted, The prisnacy of the diiver

of these typ me- is desianed o enuple fromis nor used rerminais No. 1and Na. 2 oz
A swinging link which - = line, Very linle diving

slate tank cail to the arenrs, sesnts hins o used, the negazve of the bias pewer (3.5 wates i aceded 1o abtain

\m The

aples the ace connecred twgether 17 cxrernal 4 300G
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200 wates outputs thus the large excess
o power ouipui capabilicy of the
usually chosen pair of 2A3s serving as
driver mibes can be turned ro good
advancage in obtaining driving volt
age of exceptionally good regulation
The plare-to-placc oad on the modula-
tor tubes is 15,500 ohms

RF Section

400 Well Trandmitter
Power Supply:

I'he power supply for this transmit-
fer uses two 800%5 and has a rating of
500 MA at 1500 volts DC. On its 147
panel are mounted w0 switches: one
for controlling filaments and the other
for controlling the plate transtormer
Tlaving well insulated live terminals

THORDARSON TRANSFORMER
T T-19899 Filument Transformer

Resistor:
R-2 1,000 Ohm 30 Wail Witewound Obrmite

Semi-Variable or Equivaleat

Condenzers:
€3 130-130 Mmid Variable Condenser,

Gardwell MER-130-3D or Equivalent
G4 165165 Mmid Vacable Condensor,

Cardwels XP-165-KD ur Lquivalent
€5 Neutralizing Condenser, Hammarlund

-10 or Equivalent
66 Neutralaing, Gondenser, Hammarlund

210 ar Fouiva
CT el M 8500 Solt Misa Condonsrr

Aeravox 1634 or Bquivalent
€8 002 Mid. Loud Vol Mira Condenser

€DA-6D2 o Acrovos 1435
©9 Diz Mid LODD Volr Mica Condenser

€D4-6D2 o1 Acrovox 1455
G40 00z Mid 1,000 Vot Mica Condenser

GD1-6D2 o7 Aczovox 1435
€A1 002 MEd. 1,000 Vot Mica Condenser

GDa-6D2 or Acrovox 1435

Tubes:
2 HK51 Tubes

Circuit diagram. drgeings and full siz

RF 3Section Parts Required

Miscellaneous Parts:
Punched Chussis 8 137 x 107 x 3"1

i Panc] 19" 12°
3 Sub-Panel
1 Teeminal Bourd
4 Bushings
5 Fecd-chru [nsularors
z 4-Costuct Teolantite Sackets
2 Stand-ofl Tnsulators
2 Shalt Couplings, Nationst TX-11 or

Bauivalent
1 Shatc Counling, Johnson 4252 r Liquis.
2 Panel Beacing Assemblics, Jobnson

€256 o7 Equivalent
1 M2 0-200 MA DC Moier, 3" Sauare Case.

fiewr Maminasion, Tiplafc ¢327-A o
Sguivalent

1 M3 0300 MA DC Mecer, 3° Square Case,
Rear Ilemination, Triplelt 3327-A or
Eauicalent

z Control Wheels, Complete, Cota GI-15
a7 Eauivalent

L Indi tor Plaoe, Marked “TWR AMP
G Coto CL-47 or Lquivalenl

L Tndicator Dlate Markes “BWR 4MP
PLATE" Cotn CI-A7 or Buvivalent

and high voltage terminals mounted on
the rear apron of the chassis, the power
supply macches in appearance and con-
struction the modulator and RF units
with which it was designed 1o aperate
it simplicity and completeness make
it an excellent peneral purpose power
supply.

R Bottom View

Misc. Parts: (Cont'd)
1 Coil Sncker, National Type XB-16 o1

Fouivalont

L L-L 160 Meter Cail, Nationat Type ARIG-
160C or Equivalent

U L-L 80 Meter Coll, Najonal Type ARLS-
808 or Bquivalent

L Lt 40 Meter Coil, Nacional Typs ARG
495 or Equivalent

L L1 20 Motar Coil, Natignal Type ARI6-
208 or Equivalent

t L 10 Meter Coll, National Type ARLS-
108 o7 Bquivalent

I 12 Swinging Link & Jack Bar Assembly,
D-W Type TV o7 Equivaleat
169 Meror Coil, B-W 160 TVI.or Equiv

80 Meter Coll, B-W 30T VLo Bquis.
40 Meter Cail. B-W 40 TVLur Bauiv.
20 Merer Coil, B-W 20 T¥1ar Equiv
10 Mever Coil, B-W 10 TVL or Equiv.

Grid Grips, National Type 12 or Bquiv.
RF Choke, National Tvpe R-L54U oc
Eauivalent

Miscellanenus serews, nuts, bolts, lock-washers,
required houk-up wire and ofher hardware.

|

1
1
1
1
2

L

o template of chassis
wwalable irom Thordurson 13 conis net cech, postpuidl.
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1500 voLT

POWER SUPPLY

Modulator and Power Supply

[

Meodulator Power Supply

Modulator

Parts Required 4 ; Power Supply
Parts Required

THCRDARSON TRANSFORMERS THORDARSGN TRANSFORMERSand CHOKES - and CHOKES

T8 TI9FS Pitament Teanslormer 2 Eilment Trunstormer
T4 T-18D0S Driver Trunsformer ) T ot Choes

5 TOMIT Modulay Traosforme, Bottom View of Madulaler ®
Revistors. Tubes Rl 40,009 Ohm 200 Watt Wisesound Resis-d A Tubes | Tor Gt (570 e Bt satens

WATT REUNIT |. 400 . Condensera:
Miscellaneous Parts: - C-1 2 MId. 2,000 Volt Condenser GE 4231751

1Mol 0800 MA DG Meter, 3 Square €2 3 M R0 Vol Condenaer GF, 423F31Case Triplett 927-A o Eaquivitent ul or Equivalent
Funched Chassia 17° x 10° ¢ 3"

Tubes:Bancl 187 % 1054 = 2 "Pr. Chassis Mounting Brackets 20 WATT BAND 2 868 Tubes

Comtact Seckers, Satie swiTon exareR Miscoluneous Fartn:- = Steal 1 SW-l Swilch, Arrow 1L & H Type HDT orTevlantite Plate Cas 
Bauivalent

1 SWaz Switeh, Arrow T & H Type HDT or
Miseellaneaus muts, bolts, lack-washers. grummets s Rand other hardware o) panchied Sz

e Chassis Mounting Rrackets
Terminal Hpard

AMATEUR SPEECH AP Feed-thru Insulator
Tsolantite Plate Caps

'fll Miscellaneous nuts, holls, lock-washers and ather
Dardware

200 WATT

NODULATOR

||| B e

-

~o ko LEES
—

-

wsvume |
Circuis diugrem, drawings and full sizs template of chassis N
aailallc jrom Thordurson 15 cenis net cach, posipaid. i"»
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“HIS transmitter consists of] Class € amplifier of 600 wates
input. a modulator capable of deliv-
ering 300 warts of audio [requency
power aud o 1750 volt power sup-
ply of sufficient capacity to furnish
the current required by both the RF
stage and the modulatar. Operation
may be obrained on all five amateur
bands from 160 to 10 meters. Relay
switching is incorporated in this trans-
mitter, thus ner anly permifting com-
plete contral of the rransmutter wirh
4 singe switch but alse profecting
the Ciass C amplifier from under-
excitation and preventing the possibilicy
af abuse to the modularion transformer
by undetloadiog ir.

The Class C amplifier may be oper-
ated with any onc of rhree types of
tibes, namely Taylor TW-130’s, Fimac
100THs or Tleintz and Kaufman
HK-2:4s The modulator tubes are
Tayior RO3's, and the rectificr rubes
are 8G('s,

‘The pancls are supplied in a biack
wrinkle finish and the chassis, chassis
mounting brackers and orher small
metal fixeures o a gray flar cnamel

600 Wall Tranimitien

Completely Relay Controlled

Under Excitation Protection

*

High Quality Audio System

*

Multi-Match Modulator

RF Unit:

The Class C amplifier cireuit is of the
conventional push-pull type operating
with 600 watts mput ar 1730 volts. It
requires from 30 to 40 warcs of driving
power. The Thordarson 120 watt Band-
Switeh Fxciter or the Thordarson
100 Wace Multi-Band Transmitter are
ideal exciters. These units are e
seribed on piges 13 and 20, Plare
and grid coits are of the plug-in type
with « swinging link and jack bar
assembly, thus permitting close adjust-
ment of grid excitation and plate Joad-
ing. Provision is made on the chassis
for using cither rthe UX sockers
required by the TW. 1505 and rhe
100THs, or the 50 ware sockets needed
for use with HK-238% The grid re-
sistor is of the semi-variable type so
thar the correct bius requirements for
various tubes may be mer. The plare
tuning condenser is of the split-stator
type, having each stator section divided
nto two parts. This permits a very
favorable L/C ratio to be obtained on
all bands. The coils specified for the
plare tank circuir have such a base
construction that the correer stutor
combination is automarically obtained
on cach band when the coil 55 plugged
in

With 600 wates input the Class €
plate current is 343 MA at 1750 volts,
Plate clticiencies on the arder of 75,
ave easily obtainable. When the amplic
her 3 unloaded the plate current at
resonance dips to abour 25 MA on
the 160, 80 und 40 meter bands; and
to ahout 40 and 50 MA when operation
5 on the 20 and 10 merer bands re-
spectively, The gid current 15 abour
100 MA TM (for two tubes), and rhe grid
resistor shou'd be adjusted to about
1260 ohms

Madulator:

The modulator has a “300 ohm”
input and can he casily driven by the
Thordarson Amareut Specch Apiplifier

A rectified AC bias supply is nsealled
on the modulator chassis. It uses a
type 83 1ube, which furnishes 20 volts
af bios. This bius not only prevents
the plate dissiparion of the 805’5 from
nsing to an abnormal value during
periods of no signal bat also rends to
reduce discortion in the outpur of the
waitulicor

With no-signal on the grids of rhe
055 the plite current (two tubes
is zbout 80 MA. This curcent rises o
343 VA with a sine wave signal of
magnitude sufficient ro cause 100%,
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modulation, but for specch the same
degree of modulation can be obtaincd
when the modulator current rises to
about 150 MA.

When the “S00 ohmTM input to the
modnlator grids is supplied by a

RF Bottom View

THORDARSON TRANSFORMER

T T-74F23 Filament Transtormer

Reaistors

R-3 2,500 Ohm 50 Watt Semi-Variable Resistor,
Ghmite o Bauivalent

Condensers:

C:5 260-260 Mmid. Variable Condenser,
Gardwell MA-260-5D or Equivalent

€6 160-160 Mmfd. Variable Condenser,
Cardwell X1-160-70-XQ o Bquivalent

€7 Neutralizing Condenser, Hammarlund
N-10 or Bquivalent

€8 Neutealizing Condenser, Hammarlund
N-10 or Bquivalent

€5 001 Mfd. Mica Condenser, CD-21C-86
or Equivaient

€10 002 Mid. Mica Condenser, CD-4-6D2
or Aerovox 1455

€11 002 Mid. Mica Condenser, CD-4-6D2
ar Aerovax 1455

C-1z 002 Mid M Condenser, CD-4-6D2
or Aerovox 1455

C-13 002 Mfd. Mics Condenser. CD-1-6D2
or Aerovos [435

Tubes:

o 100TH2 TW-150 or HK

Circait diagrum, drawings and_full 5

600 Woatt Tranimille,
Thordarson Armateur Speech Amplifier,
the driver transformer ratio should be
1 to 14, primary to half the secondary.
The turns ratio of the modulation
transformer is 1.4 to 1, and the plate-
ro-platc load on the modulators is
10,000 ohms.

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

iCstind oa Page 50

RF Section

RF Section Parts Required

Miscellancaus Parta:

Punched Chassis 17° x 13" x 2 45"
Panel 197 5 147

rr Chassis Mounting Brackets
Socket Mounting Plates
Condenser Mounting Brackers
Coit Mounting Brackets
Bushings
Feed-thru Bushing
Feed-thru Tnaulalors
4-Contact Sockets, Steatite
50 Watt Suckets
Grid Grips
€one Tnsulators

RY-3 SPST Underload Retay, Ward-Leonard
5075144 or Eruivalent

M2 0200 MA DG Meter, 2° Squate Case,
Rear Tumination, Triplett #3274 of
Equivalent
0500 MA DC Merer, 3° Square Case
Rear [llumination, Triplett. #3274 or
Eaquivatent

1 Ll Swinging Link & Jack Bar Assembly,
B-W Type BVL or Equivalént.Ul 160 Mater Cotl, B-W Type 160 BVL
or Bquivaten

(I 80 Meter (,nu B-W Type 80 DVL
or Bauivalen

1 %0 Maver Cofl, B-W Type 40 BVL
or Bruivalent

e
 

1
 

9
 

08
 

e

1 M3

Miscellancous Parts: (Cont.}

1oL 20 Meter Coil, B-W Type 20 BVI.
or Eruivalent

1oL 10 Meter Coil, B-W Type 10 BVL,
or Hquivalest

1 L2 160 Meter Coil, B-W Type 160 TVH
or quivalent

1 L2 80 Meter Coil, B-W Type 80 TVH
or Bquivalent

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

1 L2 20 Meter Coil. B-W Type 20 TVH
or Equivalent

1Le 10 Meter Coil, B-W Type 10 TVIL
or Equivalent

1 12 Swinging Link & Jack Bar Assembiy,
BW Type TVH or Equivatent

1 RFC-1 RF Choke, National Type R-100-U
o7 Equivalent .

1 WFC-2 RF Choke, National Type R-134 or
Eguivalen,

2 4"'Shaft Kxiensions, Yasley RS-242 ot
Equivalent

2 221" Control Wheeis, Coto CI-45 o5
Eauivlent

1 Inditator Plate Murked “PWR AMT
GRID,” Coto CI-47 or Lquivalent

1 Indicator Plate Marked “TWR AMP
PLATE. Coto C1-47 or Equivalent

Miscellaneous serews, nuls, bolts, lock-washers,
required haok-up wire and ofher hardware,

o template of chassis
available lrom Thordarson 15 cents net ewch, postpaid.
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Modulator

Top View of Modulator

Power Supply:

OR BOTH the canvenience of the aperator aud the
protection of the equipment, relay switching was

chosen. When the flament switch on the exciter is
losed, RY-1 closes, causing the application of voltage
to the speech ampiificr and the filiments of the rectic
fiers, modulator tubes and Class C amplifier tbe.
Tn addition, this operation places bias voltage on the
modulater grids and preparcs RY-2 for closing. Turn-
ing on the plate switch of the excirer results in the
gnd current in the Class C amiplifier closing RY-3.
which in turn causes RY-2 ro apply primary voltage
to the plate transformer. e opening of SW-l pre-
vents the operation of RY-2 even though RY-3 may
he closed. This feature makes neutralizing convenient,
and in addition afords more protection to the operator.,

For CW operation it is only necessary to place @
jumper between rerminals 2 and 3 at the back of the
RT chassis and inserr a 22,5 volt battery at point A

Since the power supply is raced ac 1750 volrs at
300 MA, 700 watts CW operation may be carried on
by operating with a Class C plate current of 400 MA.

600 Wall Tranimitier
Modulator and Power Supply

Bottom View of Power Supply |

Bottery View of Mcdulator
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Modulator and Power Supply



1000 Watt Transmitier

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.IF.
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. Tt may be found necessary
to neutralize the 6L6 and the RK-39,
especially if they are operated as strz\lgh[
buffers on the higher Irequencies. These
neutralizing condensers (NC-1, NC-2)
may consist simply of a_few turns of
twisted wire. The RK-39 is Jink coupled
to the T125 buffer; this stage should
always be operated as a straight ampli-
fier and all doubling should be done in
the preceeding low power stages. The
buffer in turn is link coupled to the final
stage, which consists of a pair of T-200's
in push pull. The plate voltage is 2500
volts and the plate currenc 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
GF6’s, triode connected, which provide
ample grid swing for the 845’s. The 845
drivers operate at 1250 volts, and the
necessary bias is obtained from a re-
sistor in the filament return. The 822
modulators operate at 2000 volts and
provide ample power to modulate the
1 kilowatt mput.

An important feature of high power
equipment which has_not been over-
looked is the installation of an under-
load and two overload relays.

The underload relay is so connected
that the Class C current must be 250
M.A. before the modulator plate sup-
ply is turned on. Possible damage to
the modulation transformer is avoided
in_the event that excitation to the final
fails with a signal applied to the modu-
lators. Tf the current of either the
Class C stage or the buffer should be-

come excessive, the overload relay will
automatically turn off all plate supplies.
Another overload relay is installed in
the modulator plate supply, however
this relay controls only the modulators.
In order to simplify operation, relays
are also used to control the filaments
and ‘plate supplies. The wiring is so
arranged that it is impossible to turn on
the plate supplies without having the
filament relay closed. This relay opera-
tion of both filament and plate supplies
enables the transmitter to be controlled
from the operating table simply by ex-
tending the light leads connected to the
relay switches.

The correct bias for the 822 modu-
lators is —67.5, and this is shown as
battery bias in the diagram, although in
the 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.
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7000 Woatl Tranimilier
(CONTINUED)



Thordarson Transformers and Chakes

T-19F97 CH-L T-15C35
CH2 T-13C35
CH8 T-15C43
CH4 T-15C33
CH-5 T-15C48
o6 T-13C89

(CONTINUED}

Parts Required

Fixed Condensers:

G810 C-10 001 Mid. 1000 Voli Miea Aerovos
1450 or Fuuiv.

[T 0001 MId. 1000 Volu Mica Agrovos
1450 ur Fauiv

Q0L Mfd, 1000 Vol Mics Agrovos
1450 or Equiv.

1000 Waitl Tranimitien—

RF Chokes:

RFCo) 1g RFC 323 M.A. National R100 or

RFC4
RFC-3
REC-H

Bauiv.
600 M.A. National R154U or Eyuiv.
125 M.A. National R100 or Bguiv
500 M., National RU34U or Equiv.

CH7 T-16C45 cu 0001 Mid. 1000 Volt Mica Aerovos
CHE T-15C36 1450 or Bauiv, Relays:
CHS 115G C-16t0 G20 001 MFL 1000 Vel Mica Acroves Cuardivn B

Gao 0 i or e, 87 Clvun 100 o s
o2 Q01 MId. 5000 Volt Miea Aerovox 4 Guacdian fapecial) or Fauiv1652 or Fouiv 4, Guardian fspecial) o

C-22to C24 001 Mfd. 1000 Vull Mics Aecovax uardian 1500 or Euuiv
1450 or Fauiv.

(=3 (01 MItd, £0,000 Valt Mics Acrovox Miscellaneous Parts:

1654 or Fiaul 6 Fr. Chass's Mounting Brackets
AT T-15D78 C26,C-27 001 Mid 1000 Vot Mica Aevacon |23 0N i’
T 40 or Equiv 4 Whedls Coto o Lquiv
18 T-18D13 s i B 24{" Wheels Colo or B% c28 15 Mid. 430 Vol Blee. Aerovox £ Wheel: Colo or BavivT TS GAT5 or Law. 4 Coil Forms Naviosal X4 or Fauiv

C29,080 2 Md. 1000 Volt Aerovos 1050 or 1 Coil Assombly National UR 18 or Bauiv
Resistora: Eauiv. 2 Coils Coto-Coil 80 BTV or Eaquv

Rl 60,000 Ohm 1 Wart 1RC W71 or Equiv. 81to C-33 2 MId. 8000 Veit Aeroves 8908 oc 1 il Coto-Coll 80 TVI. or Fouiv
&2 200 Ohm 10 Wart Ohwite or Equiv. ) Rguiv ) ) 1L Sockers Jolmson rype 211 or Bguiv
R-3 10,000 Ohm 10 Wa Ohmite or Fauiv. b4, G852 MIL 2000 Vol derovex 2009 oy O nton Gl BUELA o vR4 200 Ohm 10 Wart Ohmaite or Equiv. quiv. UG s GG ST UL e Frate
R5 10,000 Ohm 10 Wt Ohrmite or Bauiv C-36,C-47 & Mid, 450 Vit et Aeravox 211 base Gt Col XTILA or il
R-6 50 Ohm 10 Wart Ohmite or Equiv G4Th or Eauiv 2 Cone Tnsulatozs Jonson 604 or Bauiv
BT 5,000 Ohm 25 Watt Ohmite ar Bauly. - 0L Mrd. 1000 Volt Mica nevocox 4 Jee Live insulaturs Johason 243 or Bauiv
R-8 2,000 Ohm 25 Wart Ohmite or Equiv 1450 or Eaquiv. 8 Feed-thru insudators Johnson #42 or Equiv
RS 2,000 Ohm 50 Wart Ohraite or Kauiv. 417 Cone tasulacors Tohnson ¢604 or Kauiv
R0 10,000 Ohm 50 Warl Ohmite or Eaquiv 2 Insulators Natonal (G52 ur Equiv
R-11 1,000 Ohm 75 Wart Ohmite or Equiv Neutralizing Condensers: 3 Tsulators Natignal $GR-1 ar Equiv
Be12 25000 Ohm 50 Wask Ofmite or Eaie NC-1 See aote in copy 6 SPRT Toggle Swirches H & 1§ or Lauiv
R13 100,000 Ohm 200 Wart Ohmite or Equiv. NC2 Soe note in copy 4 Suwarice Sockets Amphenol or Taui
RIS 50,000 Ohra 100 Watk Ohmite or Bauis NG 12 Mmid, 8009 Yoli Nationd NG-190 6 2 Siontite Ot Sockets Amphénol or Begiy

I8 500 Obm 25 Watt T Pad Utah or Equiv. N v | o 23 Bakelite Sockeix Amphenal ar Buuiv
FA7 730 Ohim 15 Walt Ohmite or Bouis NEA 13 Mt 12,000 Volr Johnson N5 r 5 Lyt Gecal Soctiels Ampinol or Fauie
RAIS 2,000 Ohm 50 Wart Ohimite of Fauiv Eauiv 15 Phugs Amphenol or Eouiv

U Bakelite Enok

CONDENSERS Metere; W large God Grips
Varisble Condensers 831 0100 M.A. Simpson 275 (Illum.} or Fouiv

Tubes:
C-1 150 Mrafd. Cardwel MRLSOBS or Kquiv MAZL 0150 M. Simpson 273 {Lun.) or Bauiv
S ’ Maa] 1Rk Lo

21 250 Mo, Cardwell MUZB0BD or Lauiv MA-d 0-L00 M.a. Simpeon 275 (M) o Fauiv. 3 1200 i e

C-1 150 Mrmld. National TMC170 o Equiv. MA-5 0-500 M.a. Simpson 275 (llum.) or Bquiv. 2 866 2 ay
€5 100 Mumfd. Navional TMAI00DA or Equiv. Ma-b 0-260 M.A. Simpson 278 (um.) o7 Bquiv. 1 523 2 G
G- 200 Mrmfd. National TMC200D or Equiv MAT) o o s ; s or L 2 843 2 s
7 200 Mrmd National TMC200DA or Bguiv. Mag) 790 M- Simpson 275 dlllum of Euuiv. 7 g61.6.65 or 16

Sec page 37 for Pre-Amplifier

COIL DATA

BAND | 160 ) 10
8T #16 3T #16L1,12, 13,14

15,16 | 36T #16 16T 414 4T #14
d | 414 Diem. | 274 Diam. 275" Diam. | :74" Diam. | 224" Diam

u o 14| wT #0 | 2T #10 | 0T 10 e
| 54* Diam. 434" Diam. | 314" Diam. | 214" Diam. 314" Diam.

Link for 4T #18C.C. 3T #1£C.C. 2T I8C.CJ2T #18C.C.2T #10C.C
L3, 14,15, L6 | :

L1, 12, L3 wourd an 134" Diam, winding length 13¢". L4 wourd cn
134 Diam. winding length 2°. Winding Jength of LS, L6, 415", Wicd-
ing length of 17, 615", ]

MODULATOR POWER SUPPLY

Chassis: 207 x 157 x 3L, Panel: 14"

Circuit diagram, drawings and Jull size template of chassés
4' available from Thordarson {5 cents met each, postpaid
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1000 Weit Tranimitier
(CONTINUED)

R. F. POWER AMPLIFILR BUFFER EXCITER UNIT

Chassis: 177 x 177 x 37; Panel: 194" Chassis: 17” x 107 x 1%; Panel: 15%" Chassis: 17" x 107 x 37; Panel: 10"

BIAS AND EXCITER POWER SUPPLIES RF. POWER SUPPLY

Chassis: 17° x 13" anel: 147Panel: 10,

DRIVER AND SPEFCH AMPLIFIER DRIVER AND SPEECH POWER SUPPLY CLASS B MODULATOR

Chassis: 177 x 107 x 3%; Panel: 104" Chassis: 177 x 127 x 8%; Panel: 1214” Chessis: 137 w. x 133" .5 Panels 1944
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PRE-4MPLIFIER CHASSIS AND ASSEMBLY

Chassis: 177 x 10” x &”; Case: 19% x 137 x 8%

PRE-AMPLIFIER PARTS REQUIRED
Thordavson Transformers and Chokes: o o Resistors: (Coned) Condensers: {Cont’d.) ]

1 orsar st -y 20,000 Ohem 1 Watt Ohemite or Buis . M6, 2 Vlt 7 rovux PRZ)Tt CUy riaca e oo Ol § Wi ST - 20, 23 Volt Prect. Aerorox PF: |

" A RZ 830,000 0hm ) Wart IRC BT or Muwiv. (. . e Aerotins 48
Resistors s B v R L ML 00 VoIC Puer Awovin 481 |

Ref, B2 5 Meg. Ly Wart TRO BT 4 ar Faquiv K14 30,000 O | Wate IRC BTLor Bauiv. g (s coyn o Volt Floct. Acemeox (147100,000 Ohm 3 Ware TRC 7L or Bauje. Tods 10,000 Ohm 25 Watl Obmite ur Bquiv. 0 2“0 fi,‘”}‘,fi”f P Vol Flect. A i
100/000 O L Walt Obimile A Eanic.
500,000 Ok Volume Control (AT ur Condensers: Miseell, parte
Eqguiv. C-1, C-2 & MAd. 400 Voll paper Awrovas 484 tscellaneous Farts
500,000 Ohm 15 Watl IRC BTl or o Bquiv. 2 sike Conneclors Amnhenal or Fepic
Eguiv C-3 10 MTd. 25 Valt Blert. deravos PR2) L Bakelite Sncket Amphenol o0 Byuiv

BT 500,000 Ohw Volume Conlrul TRC or ur Booiv, 4 Bakelile Oetal Sackets Amihenol or EBauis
Eauiv =t § ML 150 Volt wlert. Acrovox G732 Bakslte ol

. RS 0,000 Ohen *5 Watt TRC B3 or o B i U Terminal StripFquir o T M1, 100 Vols waper erovox 481
R 2,300 Ohm X Ware Ohmite ur Equiv. or Baniv Tubes: 159, 2655, 2605

No. 333 - - Amateur Radio . . . . . . .75c Postpaid No. 346 — Amplifier Guide . .. 15c Postpaid
Mc. Fortune, Thordacson engineer and a prominent amareur P men and cxperimeners Interesid in building high
radio enthusiase, spent over rwelve months in preparing chis qualiey amplifiers find the Thordarson Amplifier Guide No,
text-book. There are approximately 160 pages. and matrers 3463 worchwhilesource of information. It concains laborarors
covered tnclude Learuing the Code, Roceiver Theory and Con- designed and tested ciceut
strction, Crystal Oseillaror Transmicrer, Twosstage Trans- Gutoul. Complere parts
mircer, Three-stage Transmiceer, Consrunerion of the Modu- comprehensive illysirations enable the construcror o obrain
lator and refercnce nores on receivers, inducrance, capacity supctiop results wich marched teansformer and choke compo
aod many other ecorrical and radio terms. [t 15 @ hook aents. Dara is included for pre-amplifcrs. dual tone conriols.
recommended to all experimenters, begiomny amareuts and Speaker impedance matching and (st
cven to amarcuts of long expericnes. Aumceur met price 75¢
Profusely illustrared wich over 100 comprehensive plvorn'

of wmglifiers from § to 120 swarts
st, mechanical chassis drawings, and

graphs and drawings, Heavy cover fuished in wear-resistant No. 500 — Broadcast Components Catalog . . . Free
blue cloth, with arreactive gold stamping. Thisis a cloth covered Thordarson offers a complere line of rransforners and chokes
case bound rexi-hook for broadcast use, rach cupable of meering and suspassing the

most rigid broadeust colerances, These sransformens are hsted
No. 340 .- Complete Transformer Manual 35¢ Postpaid and described in the new Broadeast Curalog, No

The Thordarson Transiormer Manual is a_complece book Broadeast srations, cxpenmenters. laboratories or air craft
contaiming the Replacement Transformer Encyclopedia and stations are urged o seeure 3 copy of this valuable listing
Servicing Guide, the Trasmitter Guide, and che Sound
Amplifier Guide, plus eurecne Thordarson caralogs. Lt is No. 600 — Amplifer Catalog . . . . Free
bound in 4 strong atrraerive blue and orange cover with loose-
leaf arrangement, giving the usce opporfunity o keep the Lhe fnest amplifiers are bl by Thardasson — pioneers in
Manual ayto-dare be adding Jarer Lhordaron relesees. A produtiog qualits audio components Absoluce hileliry is
book rthat has proven ro be most popular in the technical assured by accurare laboratory dusign and rigid inspecrion
Iboary Juring producrion. New models fom § 10 900 wacrs satisfy |

! pracrically every souna requirement. Pre-amolifers and
No. 352— Replacement Encyclopedia, Service Guide, Free boosters round out a truly complerc line of equypment for

Thordarson Replacement Transfarmer Encyclopedia and sound rechnicians. Fully described in Caralog 600 |
Service Guide No. 352 recommends proper transformer and
choke replacement for seceivers Disted m Rider’s Manuals No. 400 — Complete Transformer Catalog . . . Free
This handy, uscful rimesaver, originared by Thordarson is
now used by zood service cnginoes the woild over. Tn addirion.
it contains & new edirion of the popular Service Guide giving

A caralog,_of rrensformers and reactors for every radio use
Contains full physical and cleewvical desciptions

practical salufions to evervdav scrvice problems. including Obtainable from yeur rad distribators or dirsct from’Q Gseful charrs and cable
o
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Class B Audio Frequency
Amplifiers

LASS B moduators are usually
used jn_transmitters having plate

modulated Class C lnputs of more
than 50 or 60 watts. For audio fre-
quency power outputs of more than 30
watts, the increased cost and size of
tubes which can he used in Class A
amiplifiers, and the power supply com-
ponents nsed to supply these tubes
make Class B systems cconomically
justifiable

The principal differences
Class A and Class
are as follows

“Ihe plate dissipation of the mubes
in « Class B amplifier increases
with increasing signals and s
a maximum at some level near
full power output. T a Class A
amplifier the plate loss of the
rubes s a4 maximum at no-
signal,

2. The excitation of a Class B ampli-
fier 15 carried into the positive
grid region of the tube charac-
teristics, causing arid current
to flow, with the resultant re-
quitement that the source of
audio frequency excitation i
called upon to de'iver an_appre:

. ciable amount of power, Class /
amplifiers, i general, are not
designed to operate with 1 posi-
tive grid in auy condition of
normal excitation

In a Class B amplifier the chang-
ing plate curcent requires het-
ter regulation of the power sup-
ply than does the Class A am-
plifier.

Nass A amplifiers usually require
negative bias on the arids. In
many s B amplifiers there
are conditions of operation in
which no bias is required

Class B audio frequency amplifi-
cation requires the use of two
tubes, whereas Class A amplifi-
cation can be obrained wirth
one tube,

between
audio amplifiers

Class B Audio Freauency Output
Calculations

The amateur has many occasions in
which it is desirab'e to have more data
concerning the operation of given tubes
in Class B service rhan are_given by
the tube manufacturers. The data
which are given usually show typical
operating chacacteristes ar a given
plate voltage. showing the place Joad
which delivers a given amount of
power with nominal distortion, driving
power, and tube losses

In 2 partienlar installation there
often arise circumstances in which op-
eration in some condifion other than
the “typical” case is desirable. For ex-

ample: (1) the plate supply volrage
may be other than that fisted; (2) more
or less distortion may be rolerated:
(3) greater tube losses may be per-
missible at fullsignal or at no-signal;
(4) the regulation of the source of
driving voltage may be poor; (3) the
voltage or power output capabilities
of the driving source may be limited;
(6) the output power requirements may
be different; (7) the wave form of the
signal may be unusual; (8) the opera-
tion may e intermittent; and (9 space
and weight requirements may justily
averloading

So that the amatcur may take full
advantage of the possibilities of vary-
ing the plate load on his Class B tubes
by changing connections on the Multi-
Match modulation transformers, an ex-
ample of Class B output calcularions
is shown below:

Suppose thar a Class C amplificr of
330 wates inpur is o be 1007, modu-
lated by the tubes having the char-
acteristics shown in Fig. 1. The plate

[er
—

ono
-c 

s

ey

sLare 50
Fig. 1

supply voftage is 1230 V., the rated
maximum rube dissipation is 40 watts,
and the maximum plate current is
125 MA

The andio frequency requirement is
thar 163 average watts of output power
be delivered to the Class C stage. This
figure is based on a sine wave signal
The maximum allowable power input
to the modulator {two tubes) 35 1250
0,125 x 2 — 312.5 warts. Thus an over-
all efficiency of at leas

Iu
100 o

or 52.5% s 1equucd, '!hxs is not ar all
unreasonable for a Class B audia fre-
quency stage; in an amplificr of power
output capabilities of 150 watts an
overall efficiency of 60 to 657 s casily
obtainable.

Practice has shown that to allow for
transformer losses and the deviation of
tube characteristics from average val-
ues, the value of power defivered by
the tubes as calculated from their aver-

Class R Output Caleulations—— —
age characteristics should be. for out-
puts of this order of magnitude, about
16 higher than the power required fo
be delivered from che secondary of the
modulation transformer. I this case,
the calculations should be based on a
power output from the tubes of 165 v
116 or 192 watts output

Since_the maximum plate loss in a
Class B amplifier occurs at a level
slightly below maximum power output,
an allowance of 33 average warts loss
per tube at full signal 15 reasonable
in this example. Considerable leeway
may be taken with this in cascs where
speech waves of 30 watts peak power
are required at the output of the mudu-
lation transformer. However, in rthis
example, it s assumed that sme wave
raodatation will oceur,

The power input to the two tubes at
full-signal will chen be che sum of
power output md tbe losses. This s
192 % (2% 33) or 262 watts, A check
now shows that the Class B plate effi-
ciency, that is. the efficicncy of conver-
sion from DC energy supplied to the
plate o audio mquem energy, is

109% zm 71%.
This s 4 resomnbe valie, for_the
maximum possible efficiency of a Class
B stage is 78

For a power mput of 262 warts at
1250 volts the direct current supplied is

; )WA or 262 or 210 MA. The average
current in cach tube is half of rhis
amount, or 105 MA. With the tubes
biased to a value near cut-off, the shape
of the current wave in each wbe very
neacly approximates that of a hali-
sine wave.

The average value of current in
sevies of half-sine wave pulses is 31.8%
of the peak value of the current, There.
fore the peak valoe of the curcent o

the tabe is 5! or 330 MA.

At the time the peak power ocenrs,
only onc of the two modulator tubes
is working, and, therefore, it alone is
delivering this power. The peak power
is twice the avecage AC power devel
oped or 2 x 192 or 384 watrs. The
peak AC voltage across the Joad is

peak watss — 1160 volts
peak curent
The AC load on the tube is the peak
voltage divided by the peak current or

D= 3500 ohms On the family of

curves shown in figure 1. the oblique
straight line AD is known as the load
line. It is a plor of rhe instantaneous
voltage_and current relations for one
Class B tube when working info
W rosistive load of 3500 ohms. The
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Class B Oulput Calenlations
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N IMPORTANT problem in the
selection of a driver is to obtain

2 source of adequate volrage of good
regulation without prohibitive atounts
of driver tube capacity. Fortunarely,
there arc 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
amatenr should usc tubes which in
normal Class A amplifier service will
deliver an average power owtpuc of at
least one-half as much as the peak
power required to supply the Class B
grids. Tt is preferable n 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 pover required at the
Class B grids may approach the lower
value when the Class B tubes are oper-
ated at zero bias and the ratio of
minimum_ plate voltage to maximum
grid voltage is large (rwo or more)
Tn such a case, the grid resistance
substantially constant during the cycle

The installation of driving tubes
baving 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 fess
power, but which lowers the internal
Impedance of the driving source as scen
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 tube.

The determination of the correct
driver transformer ratio can be studied
by reference to the following dm(usMOn
Tn figure 2, Eg is the peak value of the
AC vultwc required on the Class B
grid. Rg 35 the grid resistance at this
value of voltage. (This is the lowest
value of grid resistance.j Ro is the
internal resistance of the source of

Ro N:I
1

_1

Driver Trandformer Ratiod
driving energy, and Eb is che peak
open Circuit valtage developed by the
driver source. The transformer ratio is
N to 1, peimary to secondary. Figure 3
is a simplified version in which the
secondary voleage and resistance are

Re

Eo N Rg N%g

1 ]
Fig. 3

reflected to che primary side of the
transformer. The secondary voltage is
stepped up N times and appears across
the primaty as NEg. The secondary
foad, in accordance with regular trans-
former theory, 1s stepped up N2 times
and appears to the primary as N'Rg.

At all instants the ratio of the volt-
ages ©s equal to the ratio of the re-
sistances across which they occur. Thiss:

Ep _ Rp .+ NeRe
NEg N:*Rg

There are two solutions, one giving 2
turns ratio which gmes relatively good
regulation and the other giving & turns
ratio with poor regulation. For either
solution there is adequate driving volt-
age. The desired solution is given by
the formula

EpRg + V EDRg
2EeRg

- Eg:RzRD

Example:
Assume a pair of push-pull 243

with 300 volts on the plates, 60 vlts
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 zeto bias. The A3 tubes have =
ma of 4.2 and a plate resistance of 1050
ohms

Solution:
The open circuit driving voltage of

o 2A%%s in series 15 2 x 4.2 x 53 or
445 volts. This voltage may be con-
sidered as that in a generator of fnter-
nal_resistance Rp x 2 or 1050 x 2 or
2100 ohms. Then:

_ 445780+ V445 (730 — 7
2XTOXTE0

1°(7803(2160]

Solving
=625, which is the turns ratio from

the total primary to one-half the secon-
dary. In this case, the 730 ohm grid
load is reflecced as a 30,500 ohm plate-
to-plate load on the 2A%s, much higher
than the 5000 ohm plate-ro-plare Toad
often encountered

Line to Class B

Grid Driver Ratie

In selecting the driver transformer
to transfer energv from a so-called
“500 ohm” line to Class B grids, the
fact is often overlooked that the “500
ohm” line 1s 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 S00 ohms. This
is of considerable consequence in calcu-
lating driver transformer ratios

Suppose, for example, thac the “S00
ohm” line had been fcd from two 2A3%s
having an amplification factor of 4.2,
a plate cesistance of 1050 ohrs and a
maximum available signal voltage on
their grids of 53 peak volts, Tt the
2A3 output wransformer was designed to
place a 5000 ohm plate-to-plate load
on the tubes when a 500 ohm load was
connected to the secondary, the turns
ratio of total primary to total secon-
dary would be 3.1G to 1. The 500 ohm
line would then have an internal im

pedance of L1080
(3.16)°

or 210 ohms, and the maximum avail-
able open circuit voltage on the line
side of the transformer would be

2x 53 x or 140 peak velts. This
42

ERE

voltage and the source resistance of 210
ohns should be tsed in calculating the
line to Class B grid racio

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

140 % 780+ V (140)(750)
23 70 x T80

“- (70)*(210)(780)

which gives N — 1.97 as the ratio from
the line to one srid (that is, the pri-
mary to onc-hall the secondary). v
15 to, be noted that this ratio (1.97)
multiplicd by the ratio of the trans-
former with which i is associated
(316) gives 1.97 x 3.16 = 6.25, which
is the ratio obtained for the solation
of turns ratio for a driver transformer
coupling the 2A3 plates directly to the
grids

In the caleulation of driver ratio
shown, no allowance has been made
for transformer losses or for deviations
of the driver tube characteristics from
the average values given by tube manu-
facturers, Purthermore, it is not well
to have a peak signal on the driver
whe grids which teduces chat gid
oltage to zero. It is better o lmic

the st peak grid voliage 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 driver transfarmer 10 to 157
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MULTI-MATCH
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TRANSFORMER RATIOS
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PRIMARY SECONDARY

Turns Ratio | - . Maximum
Primary SERIES | PARALLEL Allowable

to — - = - eSecondary o Gonnget ey Connges Plate Losd
Flate; B+ Blcy Tagether | Pu3 "0 Together | Gl

3.14 2 34 49 &g 12000 Ghms,
1011

EED | 7 811 12 - : :3’ 24 16006 Ohms|

28 1 -~ i 8 1 8-11 20000 Ubms
2.81 7 9 12 6 b - 20000 Ohms

— a5 1 5 s (= 0 10000 Ohans
|

25 1 R T . - i 711 kR 20000 Ubms
[S¢

. zaz 7 7 - - - 1 : 14 T 20000 Ohma

2.07 7 2 a-4 3 = - 0060 Obna
18 7 ¥ 12 2-5 - - T 16000 Ohms
173 L = 6 h - Ty 20000 Ohms 7

B 1.61 - 8 910 1 - = HOU Ohms

1.60 T Bu 12 B | T T 16000 Ohma

1.5 ERU) | iz - 20000 Ohms
E 1.57 1 34 5 | ~i B T 12000 Ohes

ras 910 12 - - - 201000 Ohmis
T T4 - ESYS 1z il - 16600 Ohms "

T4 - EE 5 TR 12000 Ohms

182 1 ERD 6 9-11) - 000G Ohms.
1.28 e 5 @10 oo TTEaT 8006 Ohms —

% B — s 871 . 20000 Ohnns ~
~ s 1 = O 10 —|- § S 4000 Ohuns

T 16 7 iz ER - - N & - 20000 Chens
T N i 6 - [ T A B 10000 ChmsTM

1z
[ i 7~ |7 273 | - - 16006 Ohma ~
.09 7 oA 2| 34 — |~ " - s T 1B0G0 Ohms,
) I 34 R S = N - T | 00s o |

987 z a4 5 79 1o 12060 Ohuns
1012

866 | T | i T 7T - ’r 20000 Ghm
5 7 [ [E] 33 i 78000 Ghro
T - 1 1 2-5 1 & - Bt 10600 Ohms TM

42 I~ Z a4 5 910 8-12 - - 1000 Ohras
Tid ] §-10 IE - - 13 a7 8006 Ohms ~

| is
B 2z . 5 T - - 12000 Ohms TM~

T8 0} i - - T K000 Ghums
- L B | [ - i 10000 Ohma

z F— - - = 12000 Ohaa! o .- | 3 — — 0000 Ohmas
¥ D uo - ] — 3000 Obrms

fre=— 2 - 5 - - 12000 Ofms
5 o - - s 8000 Ohms
i - S o — T 19000 Ok
1 - - B - - T 10660 Ohms
. | - - ! §000 Ohrua

Type
No,

T-UMT

oM

TLIMTE
TUMTT
TMTE
Taeus

T-taM4

TS
T-19M15
TaeM17

Thordarson Multi-Match Transformer Ra
Mux. Audin

warts

ki)

25

B0

2

Max. Pric M.,

kach Side

100

145

210

250

Max. Sec M.A.
Parullel

150

290

320

500

10
100

150

250
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Matshed Power Suppliot——
HESE acched power supplies

6 provide the amateur with any of
the direct currear voleages ordinarily
encountered in amateur radio work. The
dual transformers 1-19P37, T-19P70
and T-19P71 are cspecially useful for
transmirters having Jow voltage exciter
and high voltage final amplificr stages
on the same ¢ The transformer
T19P38 is especially usefu) in trans-
mitrers with a Class 3 modularor and
Class C amplifier having slightly differ-
ent plate volrage requirements, Al of
them may be depended upon to give
the rated dircet current voltage and
current when using the prescribed
chokes.

For CW work or for use in mansmit-
ters where the Class B modularor and
Class C amplifiec plate voltage are t
he taken from one supply, the excellent
regulation of these matched nnits sdesitable. When the blecder, R, is of Power DC ¥olts DC Volts fnput Stmoothing Fil

agnitude as to drain approsi- Trans. from from DC Choke Choke Trans
- b T-1 Tap A Tap B Ma CH-1 CH-2 T2

mately 10%, of the rated current, the
regulation of these supphes i a0DoN- | I [9pse 400 0 Ta903 T19CE T19vss

Iy 15%, and che ripple is approxi-DI
1% . T-19P55 500 400 250 T-19C36 1-19C43 T-19FRS

power supplies using che trans- = — _ - - >
- former T-1, marked with an asterisk, To19P70% 730 100 To19C36 P-19C43 T-19K88

are dual sopplies; that is, power is 100 225 T19F83
<opplicd at two direct carrent voltages _ _ _ . =2

e stmulraneously. The dual supplies using T-19P56 750 600 223 T-19C36 T-19C432 T-19F8R
the transformers T-19PSR wand T-15P71 — —_— — . e o
vse two chokes in cach B4 lead, and T-19P57% 1000 125 T-75C51 T-19F78
the proper chokes are specified ppposite 100 130
these transformers. For the dual sup- — — — —— — -
plies using rhe transformers T-19P57 T-19P58* 1000 200 T19C35 T-19C42 1-19K90
and T-16770, rwo chokes in the high 750 150 T-19C39 T-19C46 F-19F8S
voltage cenrer tap connection provide | = — i i
Bltering for both the diccr curent | T-19P69 1000 750 3000 TFA19C% TA19C43 T-19K90
voltages obtainable, The vated second-
ary load currents of each of these four
dnal plate cransformers may be de-

TL9P71E 1250 125 19039 L-19CH T-19F90
100 200 T19C3 To9C42 ILI9KS3

livered simulraneousty. But, whenitis | poobeo T hao 1000 00 Ta9C3 To9CH# T-19K90
desired o use only the low voltage
tap-on any one of these dual umits, the | p jopeg 1300 1250 300 119036 LA19C43 T-19F90
current rating of this tap is then cqual
to the sum of the carrent 1atngs of | |jopel 1750 1500 300 119C
the nwo sections, — = - — 7 - —

The flament transformer chosen for | T1OPG2 2000 1750 300 T-19C36 T-19C43 1-19K90
cach plate supply is designed for mount- — — i z o
ing underneach the cha The plate 1-19P63 1250 1000 500 T-19C38 P-19C43 T-19FN
transformers and chakes are supplied == - _ = el
with black to provide not only T19Pe+ 1300 1250 500 L9038 T-19CHSs T-19F90
matched cleemrical performance but
also matched appearance in the rig

The ‘L1979 Rlament tran:
supples the flament of
T-19F8R is for 866]R’s and the
is for 8665, The T-19F78 Al
vansformer is o be wsed with 2 323 | pyopge 2500 2000 500 119038 To19CHT T-19F90

’ and S66JR's.

T-19C43 T-19F90

19P63 2300 2000 300 T-I9C36 T-19C43 1-19F90 |
TI9PEs 1750 1500 300 T-19C3 T-19CH5 [-19F90
T-19P67 2000 1750 500 7"\‘—]‘)(,'18 T—l‘)it\fi T-19190

ment
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