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GENERAL DISCUSSION

The Swan Model TV-ZC is a crystal controlled transmitting and receiving convert-

er for the 2 meter band designed to operate with swan Transceivers, Models 250'
isoc, 350, 350C,-400; 500, 5d0c, and 5oocx. The 20 meter band has been chosen
is t l ie st indard intermedt i te t r6quency, ( I .F.) ,  s ince i t  wi l l  provide excel lent

i t .u i l i t y  and f requency  readout . 'Howlver ,  the  TV-zc  is  a lso  ava i lab le  w i th  i t s

i .F.  r .nge in the' . |5 m6ter,  
'10 

meter,  or  6 meter amateur bands. The var ious
I .F.  ranles may be ordered' through Swan dealers '  or  when required, the TV-ZC
may be.qu ' i te  eas i l y  mod i f ied  fo r  a  d i f fe ren t  I .F .  range '

In the standard model TV-2C with 20 meter I .F. ,  the 14 mc output f rom the
iransceiver is heierodyned with a 

. |30 
mc. crystal  control led s ignal  to produce

a 
.144 

mc. output f rom i f re |V-ZC. As the Transceiver is tuned from 14 mc. up
io 1a.35 mc., ' the Transverter output moves upward in f requency, al fays-.139 Tg:
f ius the Transce' iver f requency. in receiv ing mode, the incoming signal  at  

. |44

i i . .  is  heterodyned with dhe tg0 mc. crystal  iontrol led s ignal ,  producing a.
J i t f . r "nce frequency of  14 mc. The di f ference frequency, or I .F.  s igna' l  ' . is
received by the Transceiver the same way aS-any.other 14 mc. s ignal .  As the

Transceivei .  is  tunea from 14 to 14.35 mL.,  i t  wi t t '  oe monitor ing s lgnals coming

in- i "or 144 to 
. |44.35 

mc. In other words,  the TV-2C Transverter s imply converts
the l+4 to 

'144.35 
mi.  port ion of  the 2 meier band to cover the 14 to 14.35 mc.

;;;d, ana as fir as tire Transceiver is concerned, it tunes and operates iust
. i  i t 'does when being operated on 20 rneters.  I t  is  only necessary that_the.
crystal  f requency, l iO mc.,  b€ added to the Transceiver dial  reading. I f^ the
i i i r i . . iu..-ni i i " fune higher than 

'14.35 mc., then the frequelc.y f l lge-on 2
*i l r ;-wi l l  go .or"eiponi ingly higher. For instance, the Model 500C Transceiver
irn.t  to 14.45 mc., SO the 2 rnetei range when using 130 mc. iniect ion wi l l  go
up to 

'144.45 mc.

A 3 position crystal selector switch on the 'IU-ZC provides for selection of three
Convirston rangls. Thus, three segnents of the 2 meter band.may be covered.
Nffi;i iv, tf,i i"trift be tliree adjacint segments-at the low end, fof example:
iA+ io  i , i+ .+S mc. ,  144.45 to  l4+.g mc. ,  ind '144.9 to  145.35 mc.  These three
"angei  requi r . . . is ta l  in ject ion f requencies of  130,130.45,  and 130.9 mc. '
respectivelY.

1 5  M F T E R  I . F . :

I f  an I .F. range in the 15 meter amateur band is preferre!,  operat ion wi l l  be
essentiat ly th6 t .r .  as with 20 meter I .F.,  except that the crystal iniect ion
itrcqi ieniv " i t t  be 144 minus 2l mc., instead_gf 

.144 minus 14 mc. Tuning the.
Transceiver across the 15 meter band, from 2l to 21.45 mc. wi l l  tune an equiv-
alent .45 mc. t"grenl of the 2 meter band. A crystal iniection frequency of
123 mc.  wi l l  thu i  resu l t  in  a  range of  144 to  144.45 mc,  e tc

I O  M E T E R  I . F . :

I f  an I .F. range in' the l0 nBter amateur band is selected, a wider-segment.of.
in. 2 meter UaiO will be tuned with each crystal frequency, Th9 l0 meter band
iun"i irom 28 to 29.7 mc.,0F 1700 KC as compared to 450 KC on 15 meters and
350 KC on 20 meters. The Swan Transceivers tune the l0 neter band in one range.
i f ,rs,- i f  the Transverte"-t .F. is on l0 meters, a cryglal_iniect ion frequency of
i iO- ' ic .  w i i f  regut t  in  an operat ing range of -144 to  

. |45.7 mc.  ( l16 p lus 28 mc'
ina f iO plus 29lZ r. .) .  Thirs,0l i rger-p_ort ion of the 2 rneter band can be covered
6y-r i i .di ;g; l0 met6r I .F. iange. 

-In 
?act,  by proper select ion of the three

rj
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crystal frequencies, the entire 2 meter band, from 144 to 148 mc. may be
covered. However, overall stabil ity and frequency readout wil l not be quite
as good as wi th a 20 meter I .F.  Since most operat ing in the 2 meter band
does not cover the ent i re 4 mc. band width,  but  is concentrated in smal l
segments, the 20 meter I.F. range is generally recorrnended, and has been
designated as standard.

6  M E T E R  I . F . :  
!

When the Swan 250 or 250C Transceiver is used with the TV-2C Transverter, the
I .F.  range wi l l  be in the 6 meter band. The advantage in th is case is that  the
ent i re 2 meter band wi l l  be covered with one crysta ' l  in the TV-2C. The crystal
in ject ion f requency wi ' l ' l  be 144 minus 50 mc.,  or^ 94 mc. In tuning the Trans-
ceiver f rom 50 to 54 mc.,  the operat ing f reguency wi l l  tune from 

. |44 
to l4B mc.

Since the vernier dia ' l  on the Transceiver covers .5 mc.,  (500 KC),  f reguency
readout and stabi l i ty  wi l l  be good.

TECHNICAL SPECI FICATIONS

FREQUENCY RANGE: 0utput:  144-148 MC.
FREQUENCY MNGE: Input:  20 meter band standard.  15, 

'10,  
or  6 meter bands

opti ona'l .
TRANSMITTER P0WER RATING: 240 watts P.E.P. input wi th s ing' le s ideband voice

modulat ion,  180 watts CW input,  75 watts AM input.
Power output in TUNE mode: 80 to 100 + watts.

TMNSMITTER 0UTPUT IMPEDANCE: 50 to 75 ohm coaxial  cable,  ser ies tuned l ink

TRANsMITTER DIsToRTIoN pR0Ducrs:oullllS;rrur.ry 30 db. berow rated output.
RECEIVING CONVERTER: 3 RCA 40673 FET's with Noise Figure less than 3 db.
MFIERING: P.A. Cathode Current,  0-400 ma. Re1ative 0utput, 0-. |0.
PANEL CONTROLS: P.A. Tune, P.A. Load, Driver Tune, Crystal Selector, Meter

Switch, 144 mc. Transverter 0n-0ff .
REAR PANEL CONTR0LS AND CONNECT0RS: P.A. Bias Adjust, Power Supp'ly Connector,

Relay Contro' l  Jack, I .F. Output Jack, Coaxial

ruBE coMpLEMENT: 6JK6 rnjection o'o.f'lllli i;lffili''itl:l,t;:33'[:{,:l:"[[ilv
8737 Power Amp' l i f ier .

TMNSISTORS: RCA 40673 FET's in Rec. R.F. CASCADE, RCA 40673 FET Rec. Mixer,
2N706 Crysta ' l  Osc. ,  2N706 Freq. Mul t i  p ' l  ' ier .

'P0WER REQUIREMENTS: (Normal ' ly  supp' l ied by Swan l17XC power supp' ly,  operat ing
both the Swan Transceiver and the TV-2C Transverter) .
F i laments ,  12 .6  vo l ts  AC or  DC,  2 .04  amps.
Med ium Vo l tage,  275 vo l ts  DC,  ]20  Ma.
High Vol tage, 800 vo' l ts DC, 240 Ma.
B i a s  V o l t a g e ,  l l 0  v o l t s  n e g a t i v e  D C , 6 . 4  M a .
0sc .  Supp ly  Vo l tage,  l0  vo l ts  regu la ted .negat ive  DC,  9  Ma.
Re lay  Supp ly  Vo l tage,  12  vo l ts  DC,  125 Ma.

D I M E N S I O N S :  l 3  i n .  w i d e ,  5  I  / 2  i n .  h i g h ,  
' l l  

i n .  d e e p .  W e i g h t ,  
' 1 3  

l b s .



CIRCUIT DESCRIPTION

RECEIVING MODE:

An incoming signa' l  in the 144-148 MC. ra!9!. is f i rst ampli f ied-by the 2 slaqe

R.F.  Ampl i f ier  c i rcu i t  which uses 40673 FET' �s ,  prov id ing excel l ,ent  sens i t iv i ty
and tow noise f i ; ; ; ; : -  i r ' . - i rpi i i i .a- i ignit  i i - tnen hetdrodvned in a 40673 FET
mixer with the civsiaf inject ion signif ]  fne frequency dif ference or "I 'F. ' '

is selected by a i .esonant 'circuit ,  ind then coupled into the Transceiver where

i t  is  rece iveO exai i iy  f  ike any ofhet  rece ivea i igna ' l  . in , the I 'F t  ran99,  .The
. rv i ia f - in ject ion s igna ' l  ' i s  geneiated by a t rans i i tor ized crysta l  osc i l la tor

which dr ives a t requEniy  t " ip i ing s tage.  Thys,  the crysta ' ls  are actua l ly
oi. i t ' lat1ng at one-third the required ' iniect ion frequency.

TRANSMITTING MODE:

Transmitt ing output from the Transceiver is coup' led into the cathode circuit  of

the r2By7 tranrr i i -r i* . .  i l ig.  in t tre TV-zc. Hbre i t  is heterodyned. with the

.rytt i i  iniei t ion signit ,  T69 sum of the two frequencies fal ls, in the 2 meter

band, and i ,  u*pi i f i ;d f i rst bV ihe-6360 tuned driver stage, and then by the
6g646 po"e. nrpi i t ier-stagi.  butput_is coupled into the 2 meter antenna system
through a coaxial cable c6nnectori  fne cryi tal  iniect ion signal is derived from

ii i ! - i i r .- .wi iai  osi i l lator and frequgncy.lr ipler circuit  that is used in

n. i . iu.-roai,  w.i tn- ir t tn.r ampti t icat ion by a'6JK6 pentode ampli f ier stage
providing. the necessary iniect ion voltage'

POWER SUPPLY REQUIREMENTS:

The same swan Model llTxc power supply which provides operating vollage: for the

Swan Transceiver is used to power the-Tv-zc Transverter. The additional power

iequirements are adequately provided by the llTXC'
i i i -  iZ .6  vo l ts 'AC at -2 .0+ amps is  rgqgi red for  f i laments.
(U)  l2  vo l ts  DC at  125 ma.  for  the T/R re lay '
( . )  l l0  vo l ts  negat ive DC for  B ias.
(A) 275 volts DC-at 120 ma. medium vo]tage'
( . )  800 vo l ts  DC at  240 ma.  h igh vo l tage '

NOTE

10 vol ts regulated negat ive DC at 9 ma'  is
required foi  the t rani istor osci l lator and
f requency  t r ip le r  s tage.  Th is  vo l tage. is
supdt ied-by the Swan Transceiver,  and is one
on'the intlrconnecting changes to be made in

' the Transceiver, and is described under
" Ins ta l la t ion ,  Transce iver  Mod i f i ca t ions '  "

i :
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CRYSTAL FREQUENCY SELECTIoN

The formula for calculat ing the crystal frequency to be used in the TV-Zdis:

Fx =  S igna l  Frequency  -  I .F .

Where Fx is the crystal frequency, Signal frequency is the des_ired operating
i . .qu"nCy o f  the  TV-ZC,  and ' I .F . - i s  t f re  opera t ing  f requency  o f  the  Transce iver .
When ordlr ing crystals,  speci fy paial le l  resonant and 9 pico farad load.

For  example :  For  a  s igna l  f requency  o f  144 mc. ,  and an  I .F .  o f  14  mc. ,  the
crys ta l  f requency  w i l l -be  

. |55  
minus  

. |4 ,  
o r '130,  d iv ided b .y  3 ,_wh ich  ca lcu la tes

io -ag .333 mi .  fh is  w i l l  normal ly  be  the  c rys ta l  in  pos i t ion  I  o f  the  c rys ta l
i . t . i to r  sw i tch .  Wi th  th is  c rys la l ,  the  tun ing  range w i l l  ex tend f rom 

. |44  
mc.

to  144.45  mc. ,  ds  the  Transce iver  i s  tuned f rom 14 to  14 .45  mc

To calculate crystal  number 2,  subtract  14 f rom 
. |44.45, 

and div ide the di f ference
bt  a :  i t r "  resu i t  i s  43 .483 mi . ,  and w i th  th is  c rys ta l  - the  tun ing_range w i l ' l  be
i i .om 

.144.45 
to 144.9 mc.,  as the Transceiver is tuned from 

'14 
to 14.45 mc.

This same method of  calculat ' ion may be used to pl ice the TV-2C operat ion in any
desired port ion of  the 

. |44-148 
mc. band.

The fol lowing chart  l is ts some of the var ious arrangements which may be selected
for Swan Transceivers.

St,lAN
TRANSCEIVER I .F .  TUNING RANGL TV-zC RANGE CRYSTAL FREQ.

Swan 350C,
500C, and
500cx

l 4 - . | 4 . 4 5  m c . 1 4 4 . 0 0 - 1 4 4 . 4 5 4 3 . 3 3 3  m c .
I  44 .45-  I  44 .90 43  .48
1 4 4  -  g t ] -  t 4 t 35 4 3 6 3
1 4 5 . 3 5 - l 4 l 4 3 . 7 8 :
vLE RO-146.2 4 3 .
146.25-146.70 44 -  083

2 t -21 .4s 1 4 4 . 0 0 - 1 4 4 . 4 5 4 1 . 0 0 0
I  4 4 . 4 5 -  |  4 4 . 9 U 4 1  . 1  5 0
I  4 4 . 9 U -  |  4 5 - J 5 4 1 . 3 0 0
I  4 5 . 3 5 - l  4 s . 8 0 4 .450
|  4 5 .  U U -
I  46  .25 -  | 4

28-29.7 144.00- l  45 .70 38.666
145 .00 -  l 46 . l t ) 39.L l r
| 4 h _ h 0 - | 4 8 - 7 U 3 9 - 5

Swan
and

3 5 0 ,
500

I  4 - l  4 . 3 5 1 4 4 . 0 0 - 1 4 4 . 3 5 4 3 . 3 3 3
t 5 -  |  4 4 .  / U 4 3 . 4 5

1 4 4  - 1 0 -  |  4 5  -  0 5 4 3 . 5 5
1 3 . 8 5 - 1 4 . 3 5 1 44 .00- l  44 .  50 43. 383

I  44 .50 -  |  45  .UU 4 . 550
I  45 .00-t  45 .50 4 . 7 1 6
t 4 5 . 5 U - t 4 0 . . 883

2 1 - 2 1 . 5 0 1 4 4 . 0 0 - I 4 4 . 4 .000
I  44 .50 - l  45  .00 4 1 6 6
I  45 .00-  I  45 .5U 4 t  . 3 3 3
I  45 .50- l  46  .00 4 l . 5 U U

'*
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TMNSCEIVER I .F .  TUNING RANGE TV-2C RANGE CRYSTAL FREQ.

Swan 350,
and 500

28-29.7
' r44.00-145.70 38.666
r4s .00- . |46 .
| 4 6 - 5 U - I 4 E -

Swan 250,
250C

50-54 mc.
' t44-. l48 3 1 . 3 3 3

INSTALLATION

Remove the TV-2C Cabinet,  and then the P.A. ' top cover.  Remove the protel l ive

i l ; t ing f rom around the 54988 Power Ampf i f ier . tube. Make certain the 54988
i i  ptuggea al l  the way down in i ts socket,  and that the plate connectors are

secure;-  Replace P.A. top cover,  and TV-2C cabinet cover.

The fol lowing modif icat ions must be made in your Swan Transceiver before

connecting the TV-2C Transverter.

(a) Remove the bottom cover from the transceiver, and locate the 12
pin po*er supply connector.  I f  you have a 500C or 500CX, i t -wi l l
be necessary ' to-remove the brass cover plate f rom the TVI f i l ter
box . .

(b )  Locate  p in  l l  on  the  pQwel_supp ly  connector .  I f  there  is  a  w i re ' lead
already'connecieA to bin 

'11,  
i^bm6ve i ! .  I t  wi1l  not 'be needed. Connect

a  w i re" te ia  t rom P in ' l ' l  to  the  -1 -0  vo ' l t  te rmina l  o f  the  Zener  d iode '
D l60 l .  Th is  i s  a  s tud  type  10  wat t  d iode mounted on  the  chass is  near
the accesiory socket holi ' . Connect to the 1ug which comes from the
rain Uoiy-ot" t f ' . -OioA..  This is the - . l0 vo] t  terminal  ,  and wi l ' l  supp' ly

the reguiated vol tage to the crystal  osci l ' lator in the fV'zC.

(c)  Connect three .0 ' l  mfd.  ceramic disc bypass capaci tor  f rom each of  the
auxi l i i "v r . i .y  term' inais io a ground- iug. These are the three terminals
loca ted  6n  the-back  o f  the  Tran ice iver  c [ass is  ius t  beh ind  the  P.A.  tubes .
fhe  tn ree .Ot  bypass  capac i to rs  shou ld  have a  500 vo l t  ra t ing .

(d )  Connect  th ree  .0 l  mfd .  bypass  capac i to rs  f rom p ins  4 , .5 ,  and lO-o f  the
power supply connector t6 'a grouhO tug. I f  you ha.ve-the Mode' l  500C or
bOOCX,  thbs i  may be  connecte i  ou ts ide- the  brass  TVI  f i l te r  box .  In  th js
case, ' the .0.1 c ipaci tors wi ' l l  connect f rom the feed' thru capac' i tor  to
ground,  and w i l l ' thus  be  in  shunt  w i th  the  .00 . |  mfd .  feed- th ru .

(e) Replace the brass cover to the TVI f i l ter  box.  Be sure and re-solder.

( f )  The vol tage dropping resistors for  the Zener diode (Dl601 )  should^be
changed s5 tnat 'both are 500 ohms, i f  FM is exper ienced on your SSB-
s ign i t .  The bes t  way  to  check  is  to  

' l i s ten  to  the  : lg . la l ,  on ,qw- ! l i ' l : .
te l ing the i ranim' i t t6r .  No chirping or f requency shi f t  should take place.
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OTHER MODELS t,l lLL BE APPROXIMATELY SIMILAR

Make al l  connect ions between the TV-2C, Transceiver,  and Power Supply as i l lustrated
Uetow. Make certain that the relay control leads are proper'ly connected as the TV-

2C r. tay c loses when the Transceiv i r  is  switched to Transmit  mode. Othenr ise'  out-
put from the Transceiver can damage the TV-2C receiver circuitry.

ANTENNA:

Any of the cornnon antenna systems designed.for use in the 2 meter amateur band
may Ue used with the Swan Tiansverter provided the inpy! impedance of the trans-
mi is ion l ine is not outs ide the capabi l i ty  of  the matching network.  The trans-
miss ion  l ine  shou ld  be  o f  the  coax ia l  cab le  type .  An an tenna sys tem shou ld
ihor a standing wave rat io of  less than 2: l  when using 59 of  75_ohm coaxial
t ransmiss ion  l ine .  I f  open-wi re  o r  ba lanced type t ransmiss ion  l ine  is  used w i th
the antenna, a suitable antenna tuner is recommended between the Transverter and
the feedl ine.  Var ious types of  antennas are avai lable f rom your dealer,  and
for the antenna bui lder,-many are descr ibed in the amateur handbooks, also avai l -
able from your dealer. 

-Remeirber 
that even the most powerful transmitter is useless

without a proper and efficient antenna system-

*

.'w
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BACK OF TV-zC SI.IAN TRANSCEIVERS

q

5Oa @Ar(

LOW FREQ ANT.

TV-zC CABLE CONNECTIONS, REAR VIE}I

OPERATION

TMNSCEIVER TUNING:

Set the Transceiver to the proper band, corresponding to the one the TV-2C
is set up for. Tune-up proceduy.e on the Transceiver is generally the same
as yrhen bperating it dirictly into an HF antenna on that band, except that
mtti "eaiings wil l not be ai high as normal , since plate^voltage to the
output stage-of the Transceiver has been reduced to plus 275 volts. Note
ttrai p.R. Fias adjustment for the Transceiver should not be changed._ Leave
it at the same seiting as when operating nonrnlly at full voltage. During-
transceiver tuning, y6u may disrbgard the TV-2C meter, but remember to TUNE
THE TRANSCEIvER QltCtC-v, AND NgT MgRE THAN I0 SECgNDS AT A TIME:

( a )  F o r  H F  l 4 o d e l s  3 5 0 , 3 5 0 c , 4 0 0 , 5 0 0 , 5 0 0 c ,  a n d  5 0 0 c x :  A d i u s t  P . A .
Load controls unti l P.A. PLATE dips to a cathode current reading
of 150 ma. (Transceiver l4eter).

(b) For 6 meter rnodel 250 and 250C: Set the meter switch to output
position, and adjust P.A. PLATE and P.A. L0AD coritrols for maximum
meter reading. (Transceiver l ' ' leter).

TV-2C ADJUSTMENIS:

(a) Set the TV-2C Meter Switch to OUTPUT, and the TV-2C P.A. L0AD control to
ten ,  (3  o 'c lock) .  Swi tch  the  Transce iver  to  TUNE pos i t ion ,  and qu ick ly
adjust DRMR TUNE and P.A. TUNE on the TV-2C for maximum meter reading
(TV-2C Meter). Switch the Transceiver back to REC mode-

(b) Switch the Transceiver to TUNE posi t ion,  an{-quickly adiust  the P.A. LOAD
control on the TV-ZC for maximum output reading. Then reset the TV-2C
P.A. TUNE contrcl again for maximum output. Repeat peaking of P.A. L0AD
and P.A. TUNE controls unti l maximum output rcading is reached. Switch
the Transceiver back to REC mode.



(c) TU-ZC BIAS ADJUSTMENI: Switch the Transceiver to normal SSB mode. (BV
pressing the Push-to-Ta' lk button on the mic on most models),  adiust  the
barr ier-Balance control  for  Carr ier  Nul l ,  (minimum carr ier) .  Then set the
P.A. BIAS control  on back of  the TV-2C for 60 ma. reading on the TV-2C
meter. Note that the TV-2C meter switch must be in CATHODE position for
th is adjustment.

(d) TV-zC CATH0DE CURRENT: After both the Transceiver and the TV-2C have been
properly adjusted, normal cathode current reading g! the TV-2C meter wil l
be betwlen igO and 200 ma. in TUNE posi t ion.  In SSB Transmit  mode'  adiust
the Transceiver MIC. GAIN for an average TU-ZC Cathode Meter reading of
about  125 ma.  MIC.  GAIN se t t ing  w i l l  normal ly  be  about  9  to  l0  o 'c lock .

I .F.  LEAK-THROUGH:

Very  s t rong s igna ls  in  the  I .F .  range may ' leak- th rough,  g iv ing  the  impress ion
thai  you aie hlar ing a weak 2 rneter s lgni ' l  when in fact  i t  is  a very strong signal
iorin! iniough at if ie Transceiver freqiency. Be. sure to connect the three .01
mfd. Sypass iapaci tors to the Auxi l iary Relay Switching terminals inside the
Transceiver,  as descr ibed before

I f  s igna ls  in  the  I .F .  range are  s t i l l  l eak ing  th rough, .connect  a  shor t  g round
strap from the transceiver chassis to the Transverter chassis.  This may be copper
braib or strap, about 1/2 inch wide. Also conneg! a good ground l ine to the chassis
trom a ground' iod or water pipe. Refer to the al ignment sect ion for  adiustment
o f  t h e  I . F .  t r a p .

CIRCUIT MODIFICATIONS WHEN CHANGING I .F.  RANGE:

The fol lowing chart  indicates what changes must be made in the TV-2C when convert ing
to a di f ferent I .F.  range.

I
l

i

1r
+ i

After making the ci rcui t  changes wtren changing I .F.  ranger- i t  wi l l  be necessary
to adjust  e ich of  the changed circui ts;  that  is :  permeabi l i ty  tune coi ls 1802'
Ll01 ind L702. Refer to the alignment section for instructions.

?t

I .F .  RANGE

CRYSTAL FREQ.
See chart pg. 5

c'|08
(Across
1802 )

cl 09
(Across
Lr o'r )

c707
(Across
1708

l4  mc. (sro1 43 approx. None None 20 pf

2l mc. 4l approx. None None None

28 mc. 39 approx. 5 p f None None

50 mc.

I

3 1 . 3 3 3 ?o pt 5 p f None ( connect
jumper across
h a l f  o f  c o i l
L702)



ALIGNMENT

An accurately cal ibrated Grid Dip Osci ' l lator coveri .ng.the necetl3ty frequencies
r.V-U. uied io al ign the Transverter.  using the.Gria Dtp on1.y. The, procedure is
the same except inii Vru couple to the lRFrgRriate coil and tune the circuits
ior r i i i rur i i toi i i i io i ,  on thb Grid Dip oibi l iator.  For those without Grid Dip
osci l lators, al ignment can be accomplished with a meter as fo] lows.

CAUTION

Dangerous High VoLtages a"e used' i'n thi's lmit'
ALL safety pineeautions must be used at aL-L t.g1zs'
Pa*iiuLirt'i z'tnen aQjusting eoupling to finciE"
tutk eireui-t. Neuer toueh anything inside the
f i .nal tutkeireui . t |h ieLdedeontpehnentTt i ' ththe
PoDe" sLQpLA energiied. Short tank ei'reuit to
grom'd iFti" tttwti-ng pouer supply off to bLeed
off filter eqaeitors before touehing anything
eormeeted uiih the p.a. tank eirewLt'

EQUIPMENT:

The fol low1ng equiprnent wi ' l ' l  be necessary to proper ly al ign the Transverter.

l .  VTVM - Hewlet t  Packard 4]0B or equiva' lent .

Z .  Wat t  meter  w i th  a  non- induc t ive  load.  Must  be  capab le  o f  handf ing  125

watts or more at 
. l44 

to 
.l48 

mc. You may use a dunrmy load and the
0utput meter on the Transverter.

The fol lowing equipment is desirable but not necessary.

'1.  
Gr id Dip gsci l lator (GD0) -  Measurements Corporat ion Model 59 or
equi  val  ent .

Z.  Electron' ic Counter,  or  accurate receiver,  to check actual  f requencies f rom
30 mc. to 

. |48 
mc.

ALIGNMENT:

l .  D isconnect  sc reen vo l tage l ine  f rom f ina l  P .A.  a t  V4 P in  3 ,  and V3 P in  7 .

Z.  Insert  H' i  ,  Low, and Mid range crystals ' in crysta ' l  sockets on top of  t f re
c h a s s i  s .

OSCILLAT0R Q]:

a. Set Transverter crystal switch to Low frequency crystal. Set VTVM
on - ' l  vol t  DC sca' l ! .  Connect ground lead to Transverter chassis.
Connect probe to Pin I of Vl. 

-Set 
core of L80'l even with top of

co i l  fo rm,  except  fo r  50  mc.  I "F ,  Set  core  l /4 "  in  w ind ing  fo r
50 mc. Adjust  |AOS tor maximum ' indicat ion on VTVM. Switch vol tage
off  and on to see that crysta ' l  comes on every t ime. I f  avai lable '
check frequency to see jf crystal is in fact on proper overtone'
using counter,  receiver,  or  GD0.



b. Make same connections as in (a) above, except. switch Transverter
crystal switch to Hi frequency crystal.

c.  Whi le switching between Hi and Low crystals,  adiust  C805 for same
vol tage indicai ion on VTVM with ei ther crystal .  Peak 1802 on Low
crys t i l ,  then  wh i le  sw i tch ing  be tween H i  and Low crys ta ls ,  read ius t_
as necessary for  same vol tage indicat ion on VTVM with ei ther crystal .
I f  necessary s l ight ly adiust  C805 for best balance.

I . F .  R A N G E S  A T  1 4 , 2 1 ,  a n d  2 8  M C . :

a .  Set  VTVM to  - ]0  vo l t  DC sca le ,  and move probe to  P in  2  o f  Y2.  Set
4  gang tun ing  condenser  (Dr iver  Tune)  

' l l 4  
open.  Ad ius t .  core  o f  L l0 l

fo i 'm ix imum ind ica t ion  on  VTVM.  I f  equ ipment  i s  ava i lab le  check  to
see that f requency is 3 t ines crystal  overtone.

b.  Repeat (a) above, wi th 4 gang tuning condenser 3/4,open, crystal
sw i tch  on  H i  c rys ta l ,  and ad jus t  C '104 ins tead o f  1101.

c.  Switch between (a) and (b) adjustments uht i l  no fur ther improvement
in  t rack ing  can be  ach ieved.

d .  S ince  the  50  mc.  I .F .  requ i res  on ly  one c rys ta l ,  p roceed as  fo l lows.
Completely c lose Cl04, then back of f  I  l /4 turnsr Sgt 4 gang..-con-
denser to-1/2 open. Adjust  L l0 l  for  maximum indicat ion on VTVM.

TRANSMITTER MIXER:

I t  is  necessary to provide dr ive f rom the Transceiver for  the fo l lwing STEP

See Transceiver operat ing instruct ions,  and set for  CW output.

a.  Set Transceiver and Transverter for  144 mc. Set 4 gang condenser l /4
open. Connect probe on VTVM to Pin I or 3 of V3. Leave VTVM on -10

vbtt  OC scale.  
'  
Energize t ransmit ter  and adiust  9919- of  L202 for

maximum indicat ion oi  VTVN. I f  equipment is avai lable,  check to see
that frequency is 

.|44 
mc.

b.  Repeat (a) above, except that  4 gang condenser is set  to 3/4 open, and
transm' i t ter  and Transverter set  [o i4B mc. Tune C207 instead of  L202,
for maximum indicat ion on VTVM.

c. Switch Transceiver and Transverter f rom Low to Hi  ends of  band, and-  
repeat  (a )  and (b )  ad jus tments  un t i l  p roper  t rack ing  is  ach ieved.

TRANSMITTER DRIVER:

Re-connect screen wire to v3, Pin 7. set vTVM to -. |00 volts DC scale.,
ind connect probe to swinger on bias pot at rear of Transverter '(R{3) '
f l i in voftagei on, but Traismitter not keyed, adiust bias pot for -30

vol ts  DC.

Key transmitter and
(Approximately 8 vol ts)

Key transmitter and

a .

b . Adj ust
adj ust

Adjust
adj ust

Transceiver and Transverter for 144 mc.
core of L302 for maximum rise on VTVM.

Transceiver and Transverter for 148 mc.
C303 for maximum rise on on VTVM.

d

c .

11



d# switching between Hi and Low end of  band, adjust  as in (b) and (c)  above'
"  

unt i ' l  t racking is achieved

P.A.  F INAL:

a. Re-connect screen wire to v4, Pin-3. connect 50 ohm load and watt

meter to antenna iack on-"eai of Transverter. If watt meter is not

avai ' lable,  use the output t . t . "  on the Transverter as a relat ' ive

indicat ion.  wi th no ."v i t i i - in Osci l lator c i rcu' i t ,  key t ransmit ter

and adjust  Bias control  on r .ur  of  r ransverter chassis (Ra03) fot :

60 ma. of cathode current as-inaicated by th9 cathode current switch

posi t ' ion on the Transverter '  Rep' lace crystal  '

b.  Adiust  Transceiver and Transverter for  
'148 mc. Key transmjt ter  and

resonate  f ina l  tank  c i t .L i l .  
- fo ia  

f ina ' l  tank  c ' i rcu i t  (F ina l  p la te

and load interact ,  ro " . lpeip ieverat  t imes unt i l  no fur ther improve-

ment ' is  noted).

I f  unab le  to  fu ]1y  
' load  f  ina l  ,  (a t  leas t  ]80

may be necessary to adiust coup'l ing between

CAUTION

REMow\1LTAGESuIDDISCHARGEFTLIEICAPA?ry2RS
BEFonEI1U1HINGFINALTANKcIRct] I I ,AS800v2LlS
DC IS CONNECIED lO EINAL TANK CIRCUIT.

Do not overcouple as poor s ignal  may resul t '

c .  Adiust  coupl ing between 1303 and 140' l  '  re-resonat ' ing C303 unt i l  maximum

oulput is ichiEved as indicated by watt  meter '

d. Re-peak a'I1 trirmer condensers for maximum output on watt meter'

e .  se t  a i l  con t ro ' rs  fo r  Low end o f  band, ]44  mc.  Resonate  f ina ' l  
' l oad  

and
p.A. Tune. Adiust  core in" lgoz tor maximum output gn y3l t  meter.  Peak

output on watt  meter Uv i i ighi .adiustment of  cores in Ll01'  L202'  and

1302.

f .  A t  th is  po jn t ,  i t  may be  necessary  to  s l igh t ' l y .qd iYs !  1801 to  ba ]ance

maximum Srtpui at boih "nai-oi-uui,a. Do iot idiust for-maximum output

a t  e i ther  end,  bu t  fo r  s ' im i la r  ou tpu t  as  near  a i  poss ib le ,  un less  a l l

operat ion is intended at  one end of  band only '

g .  check  ou tpu t  in  midd le  o f  band.  I t  shou ld  equa l  o r  exceed band edges '

h .  Check  car r ie r  ba1ance.  I f  s igna l  w i l l  no t  nu l l ,  se t  i s  tak ' ing  o f f  ,  ' i s

ma l -ad ius t .J ,  o i  in i "e  i s  exc lss ive  cap ie r  leak  th ru '

RECEIVER ALIGNMENT:

ma.  o f  ca thode cur ren t ) ,  i t
1402 and 1403.

recei ver c' i rcui ts .

or  equiva1ent.  Generator
The fol lowing equipment is necessary for  a ' l ignment of

l .  Siqnal  Generator,  Measurements Corp Model
rui t -u.  iapable of  cover ing 14 mc'  to 

. |48

2. AC VTVII'I, Hewlett Packard 4'l0B or equivalent'

L2

80
m c .



a .

b .

Since the 0sci l lator has a ' l ready been adiusted in the Transmit ter
al ignment sect ion,  no further adjustment or al ignment is necessary.

Dur ing  a l ignment  o f  rece iver ,  keep P.A.  P la te  o f  Transce iver  and Dr iver
Tune of Transverter peaked at the frequency being used for adiustment.

CAUTION

DURTNG ALTGNMENT 0F THE RECETWR, D0 NoT
IRANSMTTTER, AS DAMAGE IUv RESULI r0 rHE
ESAIPMENT

c .  In iec t  a  
. |44  

mc.  s igna l  in to  the  
. |44  

mc.  an tenna input  connector
Increase leve l  un t i l  s igna l  i s  heard  in  Transce iver  a t  the  proper
f requency .  Ad jus t  core  in  L702 ( I .F .  ou tpu t  co i l  in  rece iver  sec t ' ion
of TV-2C) for  maximum audio or "S" Meter level .  Reduce signal  gen-
era tor  leve l  in  a l l  fo l ' l ow ing  ad ius tments ,  as  necessary .

d. Adjust Potentiomenters R503 and R504 for'maximum response to a weak
s i g n a l .

e.  Adjust  var iable capaci tors C604 and C702 for maximum response. Repeat
ad jus tments  3  o r  3  t imes as  they  in te rac t  s l igh t ly  due to  c lose  coup l ing .

Coi ls 150' l  and 1502 should never need adiustment unless damaged or
replaced. These are factory adiusted by spreading or squeez' ing the
coi ls for  response at  

. |46 
mc. These coi ls are broad enough that

peak ing  a t  low or  h igh  end o f  band w i l l  no t  e f fec t  sens i t i v i t y  o r  no ise
f igure enough to be not icable.

Reconnnended proceedure for best noise figure is to run the audio volume
cont ro l  3 /4  to  fu l l  on ,  and ad ius t  leve l  by  reduc ing  the  R.F .  Ga in
cont ro l .  The on ly  inconv ience is  the  lack  o f  "S"  Meter  read ings  in  th is
condi  t i  on .

KEY
rEST

f .

9 .

ra
15
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TV-zC VOLTAGE CHART

E B c

Qr

Q2

T * -5  .9 * -8 .0 0
Trans is to rs  Q1 P in  l ,  and  Q2
Pin 

' l  
, measured with A200 uHY

choke is  ser ies  w i th  meter  lead 'R * - 5 . 9 * -8 .0 0

T * - 6 . 5 * - 9  . 8 0

R * - 6 . 6 * - 9 . 9 0

P I N  # 1
I ? 3 4 tr 6 7 8 9

T
V1

R

* -2  .38 . 3 5 5 . 3 A C I 2 .6AC 213 74 0

* - 2 . 1 2 .4. | 5 . 3 A C I 2 .6AC 241 83 0

u? T * 1 . 2 9 - 7  . 1 2 0 12.64C r 3.gAC 5 . 3 A C 237 tB l 0

V3 T -..l 9 0 - 1 9 I  2 . 6 A C 0 2s0 1 9 0 2s0 NC

V4 T I 2 .6AC * - 3 3 .  3 ?58 . 2 3 Fi I  CT * - 3 3 . 3 0 Pl ates 800vDc

Q3 +9 +5 .4 + l  . 5 + . l . 5 2

Q4 + 8 . 8 +5 .6 + l  . 5 + l  .54

Q5 + l ' l  . 8 + . 7 0 + . 7

Al.f measurements are + 10%

r,{easurements made with 20,000 ohms per volt-meter. From point indicated to chassis

;; ; ; ; :  
- i i i .  

r .s-unv .nor.6 on al l  RF points except those noted above'

* These points greatly effected by-crystal act ivi ty and proximity of test lead' etc'

May vary by as mirch as- 30% under dif ferent condit ' ions.
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PARTS LIST

CAPAC ITORS

C I A / C l B / C l C  l 5  V a r .
c l  0 l  50 ,  DMl  5
C l 0 2  . 0 0 . l ,  2 0 %  5 0 0 V  D i s c
C l 0 3  . 0 0 . l ,  2 0 %  5 0 0 V  D i s c
Cl04 20, Mica Comp. Tr inrner
c l 0 5  . 0 1 ,  + g g - 2 0 % ,  5 0 0 V  D i s c
C l 0 6  . 0 0 . l ,  2 0 %  5 0 0 V  D i s c
C l 0 7  . 0 0 . l ,  2 0 %  5 0 0 V  D i s c
Cl0B Fac tory  Se lec tab l  e
Cl09  Fac tory  Se lec tab le
c20 l  50 ,  DMI  5
c202 75, DMls
c203 75, DMI 5
c204 

.|000, 
DM20F

c205 12 ,  DMls
C206 .00. l ,  20% 500V Disc
C207 20, Mica Comp. Trirrner
C208 .00 . | ,  20% 500V Disc
c301 ]00 ,  DMI  5
C302 .0 . | ,  +80-20%,  500V Disc
C303 60, Mica Comp. Tr immer
C304 .0 ' l  ,  +gg-20%,  500V Disc
C305 .00 . | ,  20% 500V Disc
c401 .0 . | ,  +80-20%,  500v  D isc
C402 l0 MF, I  50V Ei  ectrol  Yt ' ic
C403 

. |000'  Feedthru
C404 

.|000, 
Feedthru

C405 .00 ] ,  20% 500V Disc
C406 l0 / . |0  Var iab le
C407 

.|000, Feedthru
c408 35, APC
C 4 0 9  5 0 ,  6 K V ,  N ] 5 0 0 ,  D ' i s c
C4l0 .00. |  ,  20% 500V D' isc
c4l  l  30,  DMl 5
c412 27, DMls
c4t  3  50 ,  DMls
C4l4  

. |00 ,  
Mica  Comp.  Tr immer

C4l 5 
.|000 Feedthru

C4l6  .0 . | ,  +80-20%,  500V Disc
c50l  

'100, 
DMl 5

c502 50, DMl5
C503 

. |000, 
Feedthru

C504 .01' ,  +gg-20%' 500V Disc
C505 .0. | ,  +80-20%, 500V Disc
C506 ]000, Feedthru
c60 l  270,  DMls
C602 

.|000, Feedthru
c603 .01 ,  +80-20%,  500v  D isc

074-019
088-002
072-006
072-006
089-003
072-023
072-006
072-006

088-002
088-003
088-003
088-022
088-035
072-006
089-003
072-006
088-004
072-023
089-006
072-023
072-006
072-023
073-0] I
077-00.l
077-001
072-006
074-03.l
077-002
074-032
084-0.| 3
072-006
088-00r
088-023
0BB-002
089-005
077-00. |
072-023
088-004
088-002
077-00.|
072-023
072-0?3
077-001
088-0.| 4
077-001
072-023

C604 I  I  .6 ,  Var i  abl  e
C605 

. |000, 
Feedthru

C606 .0. |  ,  +80-20%, 500V D' isc
C607 

.|000, 
Feedthru

c70 l  50 ,  DMI  5
C702 

. | . | .6 ,  
Var iab le

C703 .0. |  ,  +80-20%, 500V D' isc
9704 .001 ,  20% 500V D' isc
C705 

. |  
000, Feedthru

C706 .002,  20% 500V Dt 'sc
C707 Factory Selectable
C 8 0 l  . 0 0 ] ,  2 0 %  5 0 0 V  D i s c
c802 

. l2 ,  
DMl5

c803 .0. |  ,  +80-20%, 500v D' isc
c804 470, DMI 5
CB05 l l5 ,  M ica  Comp.  Tr immer
cB06 75 ,  DMl5
cB07 

. |00 ,  
DMls

cB08 ]00 ,  DMls

RES I STORS

075-0. |  6
077-001
072-023
077-001
088-002
075-0. |  6
072-023
072-006
077 -001
072-0. l  8

072-006
088-035
072-023
088-045
089-007
088-003
088-004
088-004

I
I

a

Rt0t 27K
Rl02 56 Ohms
Rl  03  I  50K
Rt04 loK 2l , l
Rl05 47 Ohm lt^l
Rl06 47 Ohm l t^ l
R20l 47K
R202 220 lhn Ztt
R203 220 lhn 2W
R204 220 }hn 2W
R205 56 Ohm 2W
R206 I  8K
R207 lK
R30l I  50K
R302 27K
R303 12K 2W
R40'l I K
R402 4 .7K
R403 25K Pot.
R404 1 Ohm 5% Zw
R405 360 Ohm 5%
R406 

.|00 
Ohm

R407 I 5K
R50 l  ]M
R502 2.2t4
R503 250K Pot.

042-273
042-560
042-154
044- l  03
043-470
043-470
042-473
044-Z?1
044-221
044-221
044-560
042- r  83
042-102
042-154
042-273
044-123
042-102
04?-47?
052-038
049-01 9
046-361
042- l  0 l
042- l  53
042- t  05
042-?25
052-045

15
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. #

BESIST0RS 
*

R504 330 Ohms
R505 180 5%
R50l  lM
R602 2.2]4
R603 180 5%
R604 250K Pot.
R605 loK l0l. l
R606 330
R70't 680
R702 

'100K

R703 470
R704 47 Ohms
R80l  3 .3K
R802 8 .2K
R803 470 Ohms
RB04 4 .7K
R805 33K
R806 470 Ohms

VACUUM TUBES

042-33'l
046-t 8'l
042-1 05
042-225
046-1 8l
052-045
049-003
042-331
042-681
042-l 04
042-471
042-472.
042-332
042-822
042-471
042-472
042-333
042-471

Injection Amp. 472-043
Transm'it Mixer 472-002
Driver 472-050
Power Ampl ifier 472-036

RELAY

K] 3P2T ]2VDC

COILS/CHOKES

Ll 0l
L20l
L202
L30l
1302
L40l
L402
1403
1404
1405
1406
L50l
1502
160'l
1602
L70l
L702
L80l
1802

Inj .  Amp Plate Coi l
. 2  U H
Trans .  Mixer  Co i l' l  

.8 uh
Dri ver Coi' l
F ina l  Gr id  co i l
Fi nal Amp . P'l ate Co i 

'l

Antenna PickuP
. ?  u h
. 2  u h
1 . 5  u h
F i r s t  R . F .  I n P u t
F i r s t  R . F .  0 u t P u t. | . 8  

u h
Second R.F. 0utPut
Rec.  Mixer  InPut
Rec. Mixer 0utPut
0sci I ' l  ator Coi I
T r ip le r  Co i l

I ' r1 -015

012-09' l
027-019
01?-092
027-0'18
Sl,lAN
Sl.lAN
St^lAN
ShlAN
027-0.l 9
027-019
0?7-020
Sl^lAN
SI^lAN
027-0.l 8
S!'fAN
SWAN
01 2-093
0l  2-089
01 2-090

Q'l
Q2
Q3
Q4
Q5

LAMP

vl 6JK6
u2 128Y7
v3 6360
v4 58948

TMNSISTORS

2N706
2N706
40673
40673
40673

GEt 8l 5

METER

MI

DIODES

D40'l
060'l

ShlITCHES

Osci I  i  ator
Tri  pl  er
F i rs t  R.F Amp.
Second R.F. Amp.
Rec. M' ixer

476-001
476-001
476-012
476-012
476-012

47'l-005

'n 2-008

475-008
475-020

' t 7t -058
't7' t-059

r 7t -075

sl
s2

. " s 3

I N34A
12U 2W Zener

Meter Switch
Crystal Se'lector
ON-OFF

16
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SWAII ll.lCTRONlCS CONFORAIION WANRAIqTS TEIS !$NPUBTT

ACAII{ST DEIECIIS IN IIATEnIAL ON WOru<MANSEP, EXCIFT

ttOB TI,'BTS, TRANSTIITORS, AND DIODIS. T'NDER NON,UAI' T}rB'
ty�ICE lrOR A PERIOD OF ONE YEAR TROM DATD OI ORIGINAL

PT'NCEASD. TIIIS WANRANTT tS VALTD ONLY IT TE II{CLOSID

CAND ts PROPERLY III&ID IN AI{D MAII.IO TO TE TACTORY

wlTEIN TlE{ DAYS OT DATE OT PI'RCRASE. DO NOT S@ TO IE

IACTORY WTTTTOT.N PRIOR AI,ITEORTZATION. TES WARBA!�TT IS

LIrITTD TO HFAIRING OR NTPIACING ONLY TED DTDCTTVI

PARTS, AIYD tS NqT VALID IT TIIE EQI'IPUIIIT EAS BEf TAI'

PBI@ WITE IiISUSD, OR DAMACID.

SwAn
ELECTRONICS
OCEANSIDE, CALIFORNI.A
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