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FOREWORD

l
We know that you wiLl enjoy your Han-equipnentt
a" tc i iuea in  th is  manuaL,  fo f  years to  cone '

f f i t  engineeri ; ;-  nouis .  t t lyu be-en spent to make

this equipmeni Ttt" best tht!  youl money buy'

w;- ; " ;d t " l ru , ' r to*"ve i ,  prob le ins do occur  f  rom '

t ine  to  t ine .  
- - i ;  

th i l  i 'espect , -TP "o*11 
l i ke  ;

to  br ing.  your  a i ient ion to  our  l " ibera l  warranty
poLicy as s ta t ;e-o i i - i t ru  back cover  o f  th is
manual .  We 

" i ro  
inv i te  you to  v is i t ,  ca l l  o r

wr i te  Swan Elect ron ics o i  i ts  author ized deal "ers  '

li
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INTRODUCTION

The swan Mode ls  ss -15 ,  ss -100  and  ss -200  s ing le  s ideband  Trans-
i " i " " i i  

- together  
w i th  the i r  op t iona l  equ ipment  ?y  des igned to

be  used  in  the  amateur  rad io  bands  80 ,  40 ,  20 ,  15  and  10  mete rs
e i ther  in  the  SSB or  CW modes.  These Swan t ransce ivers  a re
ae i ig "ea  w i th  the  la tes t  s ta te -o f - the -a r t  so l id -s ta te  c i r cu i t s ,
and i f re  cons t ruc t ion  inc ludes  Swan 's  superb  c ra f tsmansh ip '  Tug-
g"dr r " t t  and re l iab i l i t y .  Ma1I ,  years  c i f -  t roub le  f ree  opera t ion
Ean be expec ted  f rom t i rese  f i lh twe igh t .and durab le  un i ts  whether
they  a re  opera ted  f i xed  s ta t ion  o r  nob i le .

The  SS-15  p rov ides  a  powe{  inpu t  o f  15  wat ts  P .E .P .  and  the  SS-100
tna  SS-  200^  p rov ide  10 '0  and  20b  wat ts  P .  E .  P .  respec t i ve ly '  The
so l id -s ta te  c i r cu i t s  in  these  t ransce iveTs  p rov ide  fo r ,  among
other  th ings ,  b roadband t ransmi t te r  c i rcu i ts  tha t  requ i re  no
tun ing ,  SWF.  p ro tec t ion  f rom open to  shor ted  an tenna c i rcu i ts ,

"pp" i "u"a  
fo iver  s ideband se le t t ion ,  semi -break- in  CW opera t ion

w i th  bu i l t - i n  mon i to r ,  VOX,  a  25  KHz c rys ta l  ca l ib ra to r  w i th  p ro -
v is ions  fo r  tun ing  in  WWr-and  ex te rna l  VFO connec t ions  w i th
sw i tch ing  fo r  sp l i t - f requency  opera t ion .

- 1 -



Added en joyment  w iL l  be  rea l i zed  th rough the  usage o f  sone o f
the  op t iona l  equ ipnen t  ava i labLe  fo r  these  t rans ie ive rs .  Those
l i s ted  w i th  the  t ransce ive r rs  spec i f i ca t ions  a re  reconmended.
Par t i cu l4 [_a t ten t ion  shouLd be  g iven to  the  power  suppL ies  i f
adequate  DC.Bowet  i s  no t  ava i lab le .

The foLLowing sec t ions  o f  th is  manua l -  p rov ide  in fo rna t ion
per ta in ing  to  ins taL la t ion ,  opera t ion ,  c i r cu i t  theory ,  t roub le -
shoo t ing  recommendat ions ,  and  a  par ts  1 is t .  P lease  i6 re r  to
the  Tab l "e  o f  Conten ts  fo r  the  l i s t ing  o f  page nunbers  o f  spec i -
f i c  in fo rmat ion ,  i l l us t ra t ions  and o ther  pe i t inen t  in fo rmat ion .

a



O sPEctFtcATtoNs
SS.15, SS.1OO AND SS.2OO TRANSCEIVERS

Frequency Ranges . . 80 meters 3.5- 4.0 MHz
40 meters 7I- 7.45 MHz
20 meters 14.0-14.45 MHz
15 meters 21.0-21.45 MHz
10 meters 28.O-29.7 MHz
WWV Receive 10 MHz

. Down approx. -30 dB

. Down more than 50 dB

. Greater than 60 dB

. Output impedance 50 ohm nominal,
2 to 1 typical.

. For CW monitoring
, Equivalent to grid-block keying. Semi.

break-in with VOX,
.25kHz marker
. Crystal lattice fi l ter with 2.7 kHz

bandwidth, 1.7 shape factor.
. Audio response essentially flat from

300 to 3000 Hz + 3 dB. Audio out-
put 4 watts with less than 107o distor-
tion, to 3.2 ohm external speaker.

. Less than 0.5 microvolts at 50 ohms
impedance for signal plus noise to
noise ratio of 10 dB.

. Minimum -55 dB at 30 MHz, increas.
ing to better than -75 dB at 3 MHz.

.  When VSWR is 3:1 or  more,  wi l l  cut
power by 20%. Under these condi-
tions, wil l have infinite VSWR protec-
tion including open or short circuit.

Distortion
Unwanted Sideband
Suppression
Carrier Suppression.
Transmitter Output

A u d i o S i d e t o n e . . .
C W K e y i n g . . : . . .

C a l i b r a t i o n , , r . , .
l . F .Se lec t i v i t y  . . .

A . F . S e l e c t i v i t y . . .

Receiver Sensitivity

' lmage Rejection . .

VSWR Protection, .

Power Supply Requirementi
SS-200 13.5 VDC (nominal) at 20 amps CW

Average 6 amps SSB Transmit
: 0.5 amps Receive

SS-100 13.5 VDC (nominal )  at  11 amps CW
Average ,3.5 amps SSB Transmit

I 0.5 amps Receive
SS-15 13.5 VDC (nominal )  at  2 amps CW

0.5 amps Receive
Power Input . . Model SS-200 * SSB, suppressed car-

ffi ,.'3,i, ttt'J.l'; J,'ilH* : i I
bands.

r ier :  100 wat ts  P.E.P.  min imum al l
bands. CW: 100 watts DC input on all
bands. RTTY/SSTV: 100 watts con-
tinuous.
Model SS-15 - SSB, suppressed car.
rier: 15 watts P.E.P. minimum on all
bands. CW: 15 watts DC input on all
bands. RTTY/SSTV: 15 watts
continuous.

Dimensions
S S - 1 5  .  . , . 1 2 y 2 " W x 6 " H x 1 O % " D
S S - 1 0 0  . . . 1 2 y r "  W x 6 "  H x 1 1 % " D
S S - 2 0 0  . . . . 1 2 % "  W x  6 "  H x 1 2 "  D

Approximate Shipping Weight
S S - 1 5 .  . . 1 6 | b s .
S S - 1 0 0  . . . 1 8 1 b s .
S S - 2 0 0  . . . 1 9 | b s .
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GENERAL

The Swan SS-15 ,  SS-100  and  SS-200  t ransce ive rs  a re  spec i f i ca l l y
des igned  fo r  ease  o f  i ns ta l la t ion  anq  opera t ion .  A  few bas ic
cons ldera t ions  and  s teps  a re  requ i red  dur ing  the  ins ta l la t ion
process .  P lease  rev ie i r  ca re fu l l y  the  fo l low ing  ins ta l la t ion
in fo rmat ion .

SELECTION OF TRANSCEIVER MODET AND OPTIONS

The bas ic  un i t ,  SS-15 ,  p rov ides  a  power  inpu t  9 {  15  wat ts  P .F .P . ,
and  i f  add i t i ona l  power -  inpu t  i s  des i red ,  cons idera t ion  may  be-
g iven  to  e i the r  thA  SS-100-  ( fo r  100  wat ts  P .E .P . )  o r  the  SS-200
( fo r  200  wat ts  P .E .P . ) .

These  t ransce ive rs  requ i re  a  power  source  o f  LZ  tO 15  vo l t s  DC.
I t  i s  i rnpor tan t  to  no te  tha t  d i f fe ren t  cur ren t  requ i rements
ex is t  de i rend ing  on  wh ich  rnode l  i s_  usedr  -and_spe-c i f i c  yo1 ! "g9
regu la t ibn  req l i rements  nus t  be  observed.  In  the  case o f  the
SS:200 ,  the  cu r ren t  requ i renen t  i s  20  Amps.  I f  a l ,adequa te
vol tage and current source is not avai lable r  ( . . rotrs iderat ion [ ry-  -
be  g i ien  fo r  the  use ,o f  one  o f  Swanrs  power  supp l ies .  The  PS, -10
pow6r  supp ly  p rov ides  the  necessary  power  requ i renents  fo r  the
SS- f  5  an i -  S 'S-1OO,  and  the  PS-20  can  be  used  fo r  a l l  un i t s .
FoL low ing  paragr iphs  in  th i s  sec t ion  d iscuss  spec i f i c  vo l tage ,
cur ren t  inb  vo i ta le  regu la t ion  requ i rements .  Be sure  to  rev iew
th is  sec t ion .

Prov is ions  have been nade in  the  des ign  o f  the  t ransce iver  fo r
the  use  o f  an  ex terna l  VFO.  The advantage fo r  us ing  a  second VFO
is  the  ab i l i t y  to  work  sp l i t . f requency .  (Sp f i t - f requency  opera t ion
is  use fu l  whe i r  i t  i s  des i red  to  work  fo re ign  SSB DX s ta t ions  ou t .
s ide the Arner ican phone bands and in sone_CW app]- ig"! ioqs) r  -
Cons idera t ion  may  be  g iven  to  the  use  o f  Swanrs  Mode l  SS-208 .

A number  o f  accessory  i tems are  ava i lab le  fo r  use  w i th  these th ree
t ransce ivers .  I t  i s '  recommended tha t  you  contac t  yo0r  Swan dea ler
or  the  Swan fac to ry  in  Oceans ide ,  Ca l i fo rn ia  fo r  add i t iona l
in fo rmat ion .

INSTALLAT ION
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RF AMPLIF IER CONNECTIONS

The  Mode l  SS-15  con ta i ns  t he  RF  Amp l i f i e r  i ns i de  t he  t r ansce i ve r
case .  P rope r  i ns ta l l a t i on  i r i vo l ve i  on l y  t he  connec t i on  o f  a

coax ia l  j umper  cab le  be tween  the  IN  and  OUT L INEAR AMP coax  con -

t r " . i o r  o i t  t h "  r ea r  pane l .  (See  F igu re  1 ) .  Check . t o .de te rm ine
C f t " t  t h i s  j umpe r  i s ^ i n  p l ace .  I f  t he  j umpe r  i s  m i ss i ng  o r  l os t ,

one  can  be  made  f r om RG-58U.

-1

FIGURE 1

A N T ' N i I A
'  

I  t '  
' : t "  i

d;;jr

In  e i the r  the  Mode l  ss -100  o r  ss -200 ,  the  RF Ampl i f i e r  w i l l  be
^o" " i "a tOt t  i t t "  rear  pane l  o f  the  t ransce iver .  The input  aTd-
outpu t  connect ions  o i  l l tg  RF Ampl i f ie r .a re  made us ing  coax ia l
cab ies  and cor inec tors  wh ich  are-  a l igned w i th  the  IN and OUT
LINEAR AMP conn" i to t r .  (See  F igure -2 ) .  Check  to  de te rmine  tha t
i [ " i "  i "p " t  and ou tpu t  connect ions  are  proper ly  connected  and
sea ted  in  the  rear  pane l  connec to rs .

FIGURE 2

-5 -
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The t ransce ive r  can  be  nod i f i ed  f ron  a  SS-15  to  e i the r  a  Mode l
SS-100  o r  SS-200  a t  any  t ine  fo l l ow ing  purchase .  The  SS-100  o r
SS-200  RF Anp l i f i e r  i s  mounted  in  p lace  on  the  rear  pane l ,  tak ing
care  tha t  the  power  connec to r  fo r  the  RF Ampl i f i e r  i s  p roper l y
sea ted  and  connec t ing  the  inpu t  and  ou tpu t  coax  cab les .  (See
F igure  2 ) ,  The  coax ia l  j umper  cab le  used  fo r  the  SS-15  mus t  be
removed.  ( I f  the  jumper  i s  le f t  connec ted  and  a  SS-100  o r  SS-200
RF Ampl i f i e r  i s  mounted  in  p lace  on  the  rear  pane l ,  the  t rans -
ce ive r  w i l l  opera te  as  a -  SS-15  bu t  w i l l  +o !  g i ve  any  ALC ind ica -
t ion  or  con t ro l  and can be  eas i l y  o i l6 i t l i r ven  causr .ng  d is to r t ion
and  poss ib le  pernanen t  danage) .  The  t ransce ive r  can  a lso  be
mod i f ied  f rom ?  SS-100  to  a  SS-200  by  jus t  rep lac ing  the  RF
Ampl i f i e r  w i th  the  co r rec t  un i t .

POWER SOURCE

When us ing  a  Swan power  supp ly  w i th  the  t ransce iver ,  p lug  the
outpu t  cab le  f rom the  power  supp ly  in to  the  DC PWR connector  on
the-  rear  pane l  o f  the  t ransce iver .  Connect  the  l rower  supp ly  AC
cord  to  120 VAC.  I t  shou ld  be  no ted  tha t  the  Mode ls  SS-15 and
SS-100 t ransce ivers  requ i re  the  Swan Mode l  PS-10 powel r  supp ly
and t l ie  Mode l  SS-200 t ransce iver  requ i res  a  Swan Mode l "  PS-20
power  supp ly .

A  power  supp ly  o r  a  ba t te ry  source  o f ,  IZ  to  15  vo l t s  DC (nega t i ve
grbund)  i s ' ieQu i red .  Unde i "  no  c i rcuns tance shou ld  the  input  vo l tage
6e  a l1or^ red  to  

-exceed  
15  vo l t s .  Unre l iab le  t ransce ive r  per fo rmance

nay occur  i f  the  input  vo l tage drops  nuch be low 17,  vo l ts .  -  Vo l tage
regu la t ion  a t  the  DC PWR connector  shou ld  be  such tha t  under  fu l l
load  the  input  vo l tage a t  the  connector  wou ld  be  grea ter  than 11
vo l ts  and w i th  l i t t le  o r  no  load the  input  vo l tage wou ld  be  no
more  than  15  vo l t s .  In  o rder  to  ob ta in  spec i f i ed  t ransce ive r  per -
fo rmance  as  l i s ted  in  the  t ransce ive r  I  s  spec i f i ca t ion  ,  13 .5  vo l t s
is  requ i red  a t  the  DC PWR connector  a t  fu1 l  load .  I t  i s  recommended
that  fu1 l  power  ou tpu t  in  the  CW mode by  used fo r  fu l l  load  -dur ing
vo, l tage re -gu la t ion  measurernents .  The fo l low ing  tab le  p rov ides .  the
nax imum cu i ren t  requ i rements  fo r  the  th ree  t ransce ivers  in  var ious
opera t iona l  nodes .  

-  
The proper  DC PWR connector  vo l tage and speaker

connect ions  are  shown in  F igure  3 .

SS-15 ss-100 ss- 20.0

5OO MA
6 Amp
2 0 AUtp
2 0 Arnp

Rece ive  Cur ren t  500 MA
SSB Average Cur ren t  800 MA
SSB Peak Current 2 Amp
CW (Key Down) (Current)  2 Amp

5OO MA
3.5  Amp
11 Amp
11 Amp

- 6 -
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CINCH-JONES
PLUG

GREY

BLACK SO

RED

RED

NN

SOLDER CONN

UNGROUNDED
SPEAKER

#10 CABLE

CHASSIS
GROUND

FUZE

SPEAKER

FIGURE 3

A Spe'aker is provided in . the Swan power supply cabinet and con-
; " ; i i ; ; - i r - " . io*p i i tnua ' through th-e DC PWR- connector  and power
;;ppit  ."Ur".  Wiren a Swan porygr supply is not used , a 4 to 8
oh in^  sbeaker  is  i " .o**urded. '  (Do not -use a  speaker  or  speaker . ,  _
co rnb i i r a t i on  wh ich  i s  l ess  than  4  ohms  as  pe rmanen t  damage  Eo  Ene

; ;e l ; - - ;p i i r ia i  . " "  occur) .  F igure 3 shows, the proper p in con-
nect ion for '  the 'speaker on the Dc PWR connector

,  
aAUTION

n 
D0 NgT ground e i ther  speaker  1ead.  Aud io  ta lk -back
dur ing  t ransn i t  and/o t '  poss ib le  damage.  to  the  aud io
r * " f  iF i " i  .o " ia  

' occur .  'Fo l low ing  
speaker  hook-up ,

i l ' r ; i ; l ly  u i i "g the audio level  np gradual ly ald
l i s ten  fb r  no  iud io  o r  weak  aud io  w i th  d is to r t ion .
I f  th i s  i s  de tec ted ,  look  fo r  a  g rounded  speaker
lead i rnrnediately.

LzV
BATTERY

-7  -



COOL ING

The  t r ansce i ve r  shou ld  be  p l aced  i n  t he  ope ra t i ng  a rea  t o  i nsu re
the  RF  Amp l i f i e r  hea t s i nk  a t  t he  rea r  o f  t he  t r ansce i ve r  i s  no t
b l ocked .  Adequa te  ven t i l a t i on  nus t  be  ma in ta i ned  i n  t h i s  a rea
to  i nsu re  t ha t  t he  t r ans i s to r s  i n  t he  l i nea r  amp l i f i e r s  a re  no t
damaged .  Coo l  ope ra t i on  o f  t hese  t r ans i s to r s  w i l l  i n su re  g rea te r
l i f e  expec tancy .

ANTENNA

The t ransce iver  i s  des igned to  opera te  in to  a  non ina l  50  ohm
res is t i ve  1oad ,  bu t  i t  i s  p ro tec ted  aga ins t  acc iden ta l  opens  o r
shor ts  in  the  an tenna or  h igh  ShrR.  Opera t ion  in to  most  loads
wi th in  2 :1  SWR wi l l  be  qu i te  sa t i s fac to ry .  I t  shou ld  be  no ted
tha t  nob i le  an tennas,  par t i cu la r ly  on  the  low f requency  bar rds ,
o f ten  p resen t  m ismatches  g rea te r  than  2 :L .  0pera t ion  in to  loads
wi th  SWRfs  g rea te r  than  2 :L  may  be  p rac t i ca l  o r  use fu l  under
cer ta in  c i rcumstances  and in  energenc ies ,  bu t  i s  no t  recommended
for  regu la r  usage.  GeneraLIy  the  h igher  the  SWR,  the ' lower  the
power  ou tpu t  capab i l i t y  o f  the  t ransmi t te r .  In  some cases  the
qua l i t y  o f  the  t ransmi t ted  s igna l  may a lso  su f fe r  as  SWR is  o"1
inc reased  above  2 :L .  I t  i s  recommended tha t  due  cons idera t ion
be g iven to  an tenna match ing  fo r  s inp les t  t roub le  f ree  opera t ion .
For  fu r the r  d iscuss ion  on  the  e f fec ts  o f  h igh  SWR,  see  the  sec t ion
on OPERATI0N under  "meter r t .

I t  i s  reconmended tha t  the  an tenna
ground when the  t ransce iver  i s  no t
l i gh tn ing .

Match ing  the  t ransce iver rs  load impedance is  a lso  very  impor t
when an  ou tboard  l inear  anp l i f ie r  i s  used.  Be sure  to  check  the
SWR between the  t ransce iver rs  ou tpu t  and the  input  to  the  l inear
anp l i fe r .  Keep  i t  under  2 :L  and  as  c lose  to  1 :1  as  poss ib le  fo r
bes t  opera t ion .

EXTERNAL VFO

be d isconnec ted  o r  sw i tched  to
in  use  as  a  p recau t ion  aga ins t

The  Mode l  SS-208  Ex te rna l  VFO
connec to r  on  the  rear  pane l .
p rocedures  a re  requ i red .

connec ted  to  the  ACCESSORY
o the r  i ns ta l l a t i on  s teps  o r

1 S
No

-8 -



MICROPHONE

The n ic rophone  inpu t  c i r cu i t  to  the  t ransce ive r  i s  des igned  fo r -
a  h igh  im i redance  i r i c rophone .  A  good-  qua l i t y  h igh .ou tpu t .  c rys ta l
rn ic rSphon^e  w i th  a  push : to - ta lk  sw i tch  i s  recomnended.  The  mic ro -
phone p lug  must  be  w i red  to  mate  w i th  the  MIC ' j  ack  as  shown on
the  schena t i c  d raw ing .

SLEEVE
SLEEVE TIP

TIP (KEYLINE) RING (AUDIO)

CW KEY OR KEYER CONNECTION

THIS COMPLETES THE INSTALLATION. BEFORE
TURNING POWER'ON AND ATTEMPTING TO GET ON
THE AIR, BE SURE TO READ AND STUDY TFIE
BALANCE OF THIS MANUAI.

The CW key ine  c i rcu i ts  in  the  t ransce iver  can be  used w i th  any
k ; ;  ; ;  r . "y " i " . "pab1 'e  o f  w i ths tand ing  +15 .vo l ts  DC-open c i rcu i t

i t6v 
"p) 

ind an average current of  6 tUl  (key down)-.  In using a

f i "y l ' t  iuL t f r  so l id -s ta t6  ou tpu t  sw i tch ing ,  be  sure  tha t , the  keyer
outpu t  c i rcu i ts  can w i ths t ind  the  pos i t i ve  vo l tage__and cur ren ts
. t  

- ! t i t "a -  

"Uo"" .  
Connect  the  key  br  keyer  to  the  KEY j  ack  on

the  t ransce iver  I  s  f ron t  Pane l .

EXTERNAL RELAY

The EXT RELAY connector  on  the  rear  pane l  p rov ides .  a  +LZ to  +15

u" i t t - 'nC a ; i " t  i f t "  t ine  tha t  the  t r insce iver  i s  in  the  t ransmi t
mode.  Th is  vo l tage connect ion  can be  used fo r  any  ex terna l  re lay
app l ica t ion  such as  cont ro l l ing  an  ou tboard  l inear  ampl i f ie r  '  .
i t ; - ; ; ; ; ; ; ;  i "o*  th is  connect i5n  shou ld  no t  exceed one anp in to
the  ex te rna l  re laY o r  1oad .
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OPEMT I  ON

Success fu l  opera t ion  o f  the  Swan Mode ls  SS-15 ,  SS-100  and  SS-200
t ransce ive rs  depends  a lmos t  en t i re l y  on  p roper  ins ta l la t ion
fo l lowed by  a  thorough unders tand ing  o f  the  s imp le  opera t iona l
p rocedures  o f fe red  in  the  fo l low ing  paragraphs .  Rev iew once
aga in  to  de termine tha t  a l l  o f  the  ins ta l la t ion  recorunendat ions
made in  the  INSTALLATION sec t ion  o f  th is  manua l  have been proper ly
comple ted .

CONTROL FUNCTIONS

Before  opera t ing ,
back  and in te rna l

F ron t  Pane l :

Main Tuning ,

BAND

AF and RF

rev iew the  fo l low ing  descr ip t ions  o f  the  f ron t ,
opera to r  con t ro ls .

I

The rna in  tun ing  knob changes the  t ransce iver rs
opera t ing  f requency  w i th  a  two speed cont rg l
a t  a  36 :1  ra t io  fo r  s low speed  and  a  6 :1  ra t io
fo r  fas t .  The  ou te r  sca le  on  the  d ia l  i s  ca l i -
b ra ted  fo r  3 .  5  to  4 .  0  MHz ;  and the  inner  sca le
is  ca l ib ra ted  fo r  28 ,0  to  29 .7  MHz.  The  cen te r
sca le  i s  ca l ib ra ted  fo r  40 ,  20  and  15  ne te rs .
I t  i s  necessary  to  add 7 ,  L4  and 2L  MHz to  the
read ings  o f  the  cen te r  sca1e .

The ou ter  edge o f  the  tun ing  d ia l  i s  a  logg ing
sca le .  I t  i s  i n tended  to  permi t  easy  and  rap id
re tu rn  to  a  f requency  a f te r  a  tun ing  search
nearby .  I t  i s  a l so  use fu l  i n  in te rpo la t ing  sma l l
f requency  changes.  The d ia l  narks  are  very  near
59 1  KHz fo r  the  midd le  na in  sca le .

The  BAND sw i tch  se lec ts  the  80 ,  40 ,  20 ,  15  and
10  mete r  bands .  A11  tuned  c i rcu i t s '  the  VFO
and low pass  f i l t e rs  a re  se lec ted .

These  a re  dua l  ga in  con t ro ls .  The  AF (aud io )
is  the  s rna l l  knob and a lso  the  power  swi tch .
Counterc lockwise  is  the  por^ /e r  o f f  pos i t ion  and
low aud io .  The RF cont ro l  i s  the  la rge  knob
and fu l l  c lockwise  pos i t ion  is  max inum ga in  and
the  norma l  se t t i ng  fo r  p roper  "S"  mete r  read ings .

-10-
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PRESELECTOR

MODE

VFO SELECTOR

BLANKER

The PRESELECTOR peaks  the  RF tuned c i rcu i ts  in
the  rece ive r .  I t  shou ld  be  se t  approx imate ly
to  the  rnark ings  cor respond ing  to  the  se lec ted
band and then peaked fo r  max imum s igna l .  I t
shou ld  be  no ted  tha t  o ther  se t t i ngs  cou ld  resu l t
i n  ,o ther  responses .  Sugges t ions  a re  o f  fe red
la te r  in  th i s  sec t ion  to  show how these  can  be
used  to  the  opera to r rs  advan tage .

NOTE

0n 5 .5  MHz and  7 .0  MHz i t  i s  ,poss ib le  to  tune
the  PRESELECTOR to  the  t ransce ive r rs  IF  f re -
quency  (5 .5  MHz)  .  The  rece ive r  wou ld  in  e f fec t
6e  rece iv ing  i t s  own loca l  qsc i l l a to r .  Th is
can be  de tec ted  by  a  "ho l low"  sound to  the
speaker  and some "S"  meter  ind ica t ion .

The MODE swi tch  se lec ts  the  CW or  SSB modes o f
opera t ion .  The  NORM pos i t i on  se lqc ts  the  lower
s ideband fo r  80  and 40  meters ,  and '  the  uppers ide-
band  fo r ,20 ,  15  and  10  mete rs .  The  OPP pos i t i on
se lec ts  the  oppos i te  s ideband f ro rn  tha t  ng , ted
above .  CW se lec ts  the  CW rnode  o f  opera t ion .

The VFO SELECTOR swi tch  is  used in  con junc t ion
wi th  the  Swan Mode l  SS-208 Ex terna l  VFO.  The
"At t  pos i t i on  se lec ts  t ransce ive  opera t ion  o f
the  in te rna l  VFO.  The  r rBr t  pos i t i on  se lec ts
t ransce ive  opera t ion  on  the  ex te rna l  VFO,  a+d
SPLIT  pos i t i bn  se lec ts  the  in te rna l  VFO dur ing
rece ive  and the  ex terna l  VFO fo r  t ransmi t .

NOTE

I f  no  ex te rna l  VFO is  used  o r  connec ted ,  the
VFO SELECTOR swi tch  must  remain  in  pos i t ion  A.
I f  the  sw i tch  i s  pos i t i oned  to  e i the r  SPLIT  o r
B e i ther  the  t ran i rn i t te r  o r  rece iver  w i l l  no t
func t ion .

The BLANKER cont ro l  es tab l i shes  the  th resho ld
leve l  fo r  pu lse  type  no ise  b lank ing- .  The swi tch
in  fu l1  coun te rc tockw ise  d isab les  the  ho ise
b lanker  c i r cu i t .  The  con t ro l  i s  advanced  c lock -
w ise  jus t  to  the  po in t  to  suppress ,unwanted  no ise '
Advanc ing  the  cont ro l  too  fa r  c lockwise  may
cause  c ross  modu la t ion  by  o ther  s t rong  s igna ls
on  the  band .
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DIAL SET

MIC

MIC GAIN

METER

NOTE

I f  the  c rys ta l  ca l ib ra to r  i s  tu rned  on  wh i le
the  no ise  b lanker  i s  be ing  opera ted ,  the  re -
ce ive r  w i l l  be  desens i t i zed .  Th is  i s  caused
because  the  no ise  b lanker  reac ts  to  the
c rys ta l  ca l ib ra to r  square  wave  ou tpu t  as  i f
i t  were  a  no ise  pu lse .

The  DIAL  SET i s  used  to  ca l ib ra te  the  ma in
tun ing  d ia l .  Th is  i s  done  by  us ing  the
in te rna l  25  KHz c rys ta l  ca l ib ra to r  as  a
f requency  s tandard .

The MIC jack  is  fo r  mic rophone connect ion .
I t  i s  no t  necessary  to  remove the  mic rophone
when opera t ing  CW.

The MIC GAIN cont ro ls  the  amount  o f  aud io
f rom the  n ic rophone to  the  nodu la t ion  c i rcu i t
o f  the  t ransce ive r .  Inc rease  th is "  con t ro l
c lockwise  to  the  po in t  tha t  the  meter  occa-
s iona l l -y  k icks  upward .  Fur ther  c lockwise
increase w i l l  no t  cause increased modu la t ion
but  w i lL  cause the  AIC c i rcu i t  to  reac t  t0
cont ro l  t ransmi t ted  ou tpu t  and prevent  f la t -
topp ing .

The meter  ind ica tes  f rs r f  un i ts  dur ing  rece ive
and the  ALC ac t ion  dur ing  t ransn i t .  In  t rans-
mi t  any  upward  movement  o f  the  meter  ind ica tes
normal ALC act ion.  An upward movement past 53
is  an  ind ica t ion  tha t  the  MIC GAIN or  CW GAIN
cont ro ls  rnay  be  se t  too  fa r  c lockwise .  The ALC
opera t ion  beg ins  ( ind ica ted  by  upward  de f lec t ion)
when the forward RF output power reaches noninal
(5  wa t ts  fo r  the  SS-15 ,  50  wat ts  fo r  the  SS-100
and  100  wat ts  fo r  the  SS-200)  o r  when  the  re f lec ted
RF power  reaches  25eo o f  th is  non ina l  power .

The ne ter  zero  cont ro l  i s  on  the  rear  pane l  and
the  sens i t i v i t y  con t ro l  fo r  r r s r r  un i t s  i s  in te rna l
and  fac to ry  ad jus ted .

A  more  de ta i led  exp lana t ion  o f  the  ne te r ' s
ind ica t ions  fo l lows and nay  be  usefu l  fo r
unders tand ing  sone o f  the  less  f requent ly
encoun te red  cond i t i ons .

-12-
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The ALC ac t ion  a t  25?-  re f lec ted  power  means
that at  3:1 Sl^tR the maximum net power to the
antenna w i1L  be '75% 6Tf r f r ina1 .  A t  h igher
SWRIs  even less  ne t  power  can be  deve loPg{

" i t t t i t t  
the  cont ro l  l - im i ts  se t  by  ALC'  Th is

type  o f  ALC con t roL  i s  necessary  to  -p ro tec t
the ,  a rnp l i f  ie r  t rans is to rs  and shou ld  no t  be
a l te re i  in ,  an  a t tempt  to  inc rease ou tpu t
power .

For  some load inpedances  presented  to  the
ampl i f ie r  i t  rnay ' -no t  be  ab le  to  qu i te  reach

, i  ,  no in ina l ' :power  a i ra  hence no  ind ica t ion  w i l l
be  seen  bn  the  ne te r .  Th is  can  be  accen tu -
a ted  by  low supp ly  vo l tage.  Fo l '  example ,
the rnai i rnum oui lut  capabi l i ty  character ist ic
o f  th is  type  ami f i f ie r  d rops  over  30% f rom
13.5  vo1 t3 -  to  f i .  s  vo l t s  supp ly  vo l tage  '

shou ld  the  ne ter  fa iL  to  ind ica te  a t  nax imum
CW dr ive  or  mic rophone ga in ,  oP€ra t ion  may
actual ly be norrnai  ,  -  except fpr  . reduced -power '
f t t "  laci< of  indicai ion m?ry be due to ei ther
Slr lR or low supply vol tage of  both.  0p91at i9n
nay  be  qu i te  i l ra t t ig l l  in  these case 's  i f  o ther
neans to checi< the RF power outqut and qual i ty
a t "  employed.  In  the  absence o f  o ther  means
of  che lk i i tg ,  a  good ru le  o f  thumb is  to  use
the  sane se i t ings  o f  the  CW DRIVE and MIC
GAIN cont ro ls  a l  were  cor rec t  fo r  nomina l
supp ly  vo l tage and a  i - :L  SWR'

Drive to the t ransni t ter  dur ing cI^I  operat ion is
i " l  Uv  t te  CW DRIVE con t ro l .  Inc rease  th is  con-

i io f - l foCtw i r "  to  the  po in t  tha t  the  ne ter  shows
; - ; l ig f i t  upward  movene i r t  dur ing  CW t ransmiss ions .

The KEY i  ack provides the connect ion for  t l te F"y

" i - f . "y i " ' .  
f t t [  t ransce iver rs  de i ign  is  such tha t

i t  i s  no t  necessary  to  unp lug  the .key  o r  c lose
the  key  c i rcu i t  dur ing  SSB opera t ion '

Th is  sw i tch  con t ro ls  the  in te rna l  c rys ta l  ca l i -

b ra to r .  In  the  CAL pos i t i on ,  the  9 - Iys ta1
cat ib ra to r  i s  on  and-  p rov id ing  25  KHz marker
s igna l -s  across  each band.

CII DRIVE

KET

OFF - CAL
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PTT - VOX

VOX GAIN

VOX ANT I

The PTT -  VOX swi tch  cont ro ls  the  VOX c i rcu i t ry .
In  the  PTT pos i t i on ,  the  t ransce ive r  can  be  p laced
in to  t ransmi t  fo r  SSB by  depress ing  the  mic rophone
push- to - ta1k  sw i tch .  Dur ing  CW opera t ions ,  the
t ransce ive r  i s  p laced  in to  t ransmi t  by  pos i t i on ing
the  M0DE sw i tch  to  CW fo r  each  CW t ransmiss ion .
P lac ing  the  PTT -  VOX swi tch  in  VOX enab les  the
VOX c i rcu i t r y  and  a l lows  the  t ransce ive r  to  be
swi tched  to  t ransmi t  i n  SSB by  jus t  speak ing  in to
the  rn ic rophone or  c los ing  the  key  in  CW.

The sens i t i v i t y  o f  the  VOX c i rcu i t  i s  ad jus ted  by
the  VOX -  GAIN con t ro l .  I t  shou ld  be  ad jus ted  to
the  po in t  where  the  t ransce iver  t ransmi ts  w i th  a
norma l  LeveL  o f  vo ice .

The ANTI VOX controls the VOX circui t ry so that
the  t ransce iver  w i l l  no t  t ransmi t  when the  mic ro
phone p icks  up  aud io  f rom the  t ransce iver 's
speaker .  Th is  cont ro l  and the  VOX GAIN cont ro l
shouLd be  a l te rna t ley  ad jus ted  so  tha !  the  t rans
ce iver  t ransmi ts  on  hud i i r  f ron  the  vo ice  bu t  no t
f ron  the  speaker .  Pos i t ion  the  rn ic rophone to
n in im ize  i t s  p ick -up  f rom the  t ransce ive r rs  * "
speaker

-14-



BACK PANEL:

I IS' '  METER ZERO

SIDETONE LEVEL

INTERNAL CONTROLS:

BaLanced Mod.

V0X, CW Del.ay

VOX SSB De lay

t tS t t  Me te r  Sens .

The meter  read ing  fg r  r rs r r  un i ts  i s  zeroed by
th is  cont roL  w i th  the  an tenna d isconnected  6r
the  t ransce iver  connected  to  a  dumny load.

Th is  cont ro l  ad jus ts  the  leve l  o f  CW s ide tone
heard  in  the  speaker  dur ing  CW t ransn iss ions .

These cont ro ls  adJus t  the  nu l l  o f  the  RF
car r ie r .  Recorunendat ions  are  o f fe red  in  the
MAINTENANCE sec t ion  fo r  the i r  p roper  ad jus tnent .

The length of  t ime that the t rans6eiver stays in
t ransn i t  foL low ingr the  Las t  CW charac te r  i s 'ad -
jus ted  by -  th i s  con t roL .  Th is  app l ies  on ly  to
sen i -b reak- in  CW opera t ion  us in ! -  the  VoX $
c i rcu i t r y .

Thu Length  o f  t ime tha t  the  t ransce iver  s rays
in  t ransn i t  fo lLowing  the  Las t  aud io  sound
t ransmi t ted  us tng  VOX is  adJus ted  by  th is
con t ro l .

The  r rS ' f  mete r  sens i t i v i t y  i s  fac to ry  ad jus ted .
Th is -  con t ro l ,  loca ted  on  the  main  c i rcu i t  board ,
may be  a4 jgs ted  fo r  a  d i f fe ren t  se t t ing  or  used
to  re -ca l . i b ra te  the  f rS ' r  mete r .

- 15 -



IN IT IAL CONTROL SETTINGS

Before  tu ra ing power  onr  se t  a lL  o f  the  fo lLow ing  con t ro ls  as  shown:
|  ,  t s , .

*.*l
BAND 

.: i,; Des i red  band o f  opera t ion

Cente i  o f  a rea  narked fo r  the  se lec ted  band

A

NORM

Fu11 counterc lockwise

Fu l . l  cLockwise

Ful1 countercLockwise

FulL counterc lockwise

FuLl  countercLockwise

Ful1 countercLockwise

OFF

FuLL countercLockwise

Jill

In  L ine  w i th  pane l  nark ing  (LZ orcLock)

CAUTION

not change bands when the transceiv i r r
in  the  t ransn i t  mode.

s'ri::.

PRESELECTOR

vF0

MODE

BLANKER

RF.

AF

MIC GAIN

VOX GAIN

VOX ANTI

CAt . OFF

CW DRIVE

DIAI SET

I
l

i

I

Do
is
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IN IT IAL POWER ON

Turn  power  on  w i th  the  AF cont ro l  and advance the  cont ro l  un t i l
background no ise  is  heard .  Peak  the  PRESELECTOR wi th in  the  band
range fo r  max imum no ise .  Connect  an  an tenna to  the  t ransce iver
and ad jus t  the  main  tun ing  fo r  a  s igna l  on  the  band.  The t rans-
ce ive r  i s  now fu l l y  opera t iona l  fo r  rece iv ing  s igna ls .

A l though the  PRESELECT0R is  normal ly  ad jus ted  fo r  max inum s igna l
(no ise  i f  no  s igna l  i s  p resen t ) ,  i t  can  a lso  be  used  to  reduce
in te r fe r ing  s igna l  sp la t te r  f rom very  s t rong nearby  s ta t ions  by
s l igh t ly  de- tun ing  the  cont ro l  f rom max imum.  Wi th  p rac t ice ,  th is
techn ique  can  be  used  very  e f fec t i ve ly .  I t  shou ld  be  no ted  tha t
the  "S ' i  mete r  w i l l  no t  be  accura te ly  ca l ib ra ted  dur ing  the  de- tun ing
o f  the  con t ro l . .  Th is  de- tun ing  p rocess  w i l l  have  no  e f fec t  on  the
t ransn i t te r .

CAL I BRATION

Adjus t  the  ma in  tun ing  con t roL  to  the  neares t  25  KHz,50  KHz o r
100 KHz increment  on  the  d ia l .  Swi tch  the  c rys ta l  ca l ib ra to r  to
CAL and ad jus t  the  DIAL SET cont ro l  fo r  a  zero  beat  s igna l  neares t
the  DIAL SET ca l - ib ra t ion  nark  on  the  f ron t  paneL.  I t  shouLd be
no ted  tha t  on  L0  mete rs  i t  w i l l  be  poss ib le  to  f i nd  two  o r  more
ca l ib ra t ion  s igna ls  as  the  D IAL  SET-  con t ro l  i s  ro ta ted .  The  25
KHz and 75  KHz s igna ls  a re  about  one t tS"  un i t  less  than the  50  KHz
and 100 KHz s ignaLs .  When caL ib ra t ing  on  10  meters  nake a  check
us ing  the  "S ' r  ne te r  On the  ad jacen t  25  KHz po in t  to  ve r i f y  tha t
the  co r rec t  se t t i ng  has  been  made.

WW\T RECEPTION

From t ime to  t ime i t  may be  des i red  to  check  the  accuracy  o f  the
in te rna l  c rys ta l  ca l ib ra to r  aga ins t  i ln { ry .  The fo l low ing  tun ing  pro-
cedures  can be  fo l lowed fo r  tun ing  in  WhrV a t  e i ther  10  MHz or  15
MHz.

Set the BAND switch to 2I ,  the main tuni .ng dial  to
zero and adjust  the PRESELECT0R for maximum signal
a t  the  3 .5 'pos i t i on .  M inor  re tun ing  o f  the  na in
tun ing  d ia l  w iL l  b r ing  in  WWV.

Set  the  BAND sw i tch  to  3 .5 ,  the  ma in  tun ing  d ia l  to
4 .0  MHz and ad jus t  the  PRESELECTOR for  max imum s igna l
a t  the  28  pos i t ion .  Minor  re tun ing  o f  the  main  tun ing
d ia l  w i l l  b r ing  in  W} fV.

10  MHz :

15 MHz:
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NOISE BLANKER

When no ise  i s  encoun te red ,  i t  may  be  poss ib le  to  e l im ina te  i t  by
advanc ing  the  BLANKER leve l  con t ro l  c lockw ise .  The  ba lnker  c i r -
cu i t r y  i s  ve ry  e f fec t i ve  on  ign i t i on  and  o ther  t ypes  o f  pu lse
no ise  bu t  genera l l y  ine f fec t i ve  on  some types  o f  power  l i ne  no ise
and  a tmospher i c  "s ta t i c "  on  the  lower  bands .  0p t inum ad jus tment
w i l l  be  found  th rough  exper ience .  I f  the  BLANKER leve l  con t ro l  i s
advanced  too  fa t ,  c ross  modu la t ion  may  occur .  Some t ime spen t
exper iment ing  under  a  va r ie ty  o f  no ise  and  band  cond i t i ons  w i l l
p rove  very  wor thwh i le .

TRANSMIT -  SSB

I f  no t  a l ready  done ,  pe l fo rm the  s teps  descr ibed  in  the  In i t i a l
Cont ro l  Set t ings  and In i t ia l  Power  0n  paragraphs  o f  th is  manua l
sec t ion .  P ress  the  push- to - ta lk  sw i tch  on  the  m ic rophone  and  speak
in  a  norma l  and  na tu ra l  tone  o f  vo ice .  Ad jus t  the  MIC GAIN con t ro l
c lockw ise  un t i l  t he  mete r  k i cks  upward  on  occas iona l  vo ice  peaks .
Th is  i s  the  op t inum ga in  se t t i ng .  The  t ransce ive r  i s  now ready
fo r  rece ive  and  t ransmi t t i ng  SSB us ing  PTT.  ;

For  VOX opera t ion ,  pos i t i on  the  PTT -  VOX sw i tch  to  V0X.  Speak
in to  the  mic rophone in  a  na tura l  tone o f  vo ice  and ad jus t  the"Vg l
GAIN con t ro t  un t i l  t he  t ransce ive r  goes  in to  t ransn i t .  S top  ta lk ing
and ad jus t  the  ANTI  VOX cont ro l  un t i l  the  VOX c i rcu i t ry  does  no t
reac t  to  sounds  con ing  f rom the  t ransce ive r rs  speaker .  Repea t  the
ad jus tnents  o f  the  VOX GAIN and ANTI  VOX unt i l  sa t i s fac to ry  VOX
opera t ion  i s  ach ieved .

NOTE

"No  o the r  ope ra to r  ad jus tmen ts
a re  requ i red  i nvo l v ing  the  t rans -
m i t t e r  c i r cu i t s .  A  sna l l  amoun t
o f  aud io  " t a l k -back t '  i s  no rma l  i n
SSB.  I f  t h i s  i s  ob jec t i onab le
when  us ing  head  phones  add  some
a t tenua t i on  ahead  o f  t he  phones .
There  i s  enough  aud io  power  i n
rece i ve  t o  compensa te  i f  t he  ga in
i s  t u rned  up .  '

TRANSMIT -  CW

Pos i t i on  t he  MODE sw i t ch  t o  CW,  p l ace  t he  key  down ,  and  ad jus t -
the  CW DRIVE con t ro l  un t i l  t he  m-e te r  j us t  beg ins  to  nove  upward .
Re tu rn  the  MODE sw i t ch  to  Norm.  The  t ransce ive r  i s  now ready  fo r
CW ope ra t i on .  I t  w i l l  be  necessa l1z  t o  pos i t i on  t he  MODE sw i t ch
to  NORM dur ing  rece i ve  and  to  CW fo r  t ransn i t .

- 18 -
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f r To opera te  semi -b reak- in ,  pos i t i on  the  PTT -  VOX sw i tch  to  VOX

and the  MODE swi tch  to  CW.  Each t i rne  the  key  is  p laced down,  the
t ransce ive r  w i l l  sw i t ch  f rom rece ive  to  t ransmi t .  The  t ransce ive r
w i l l  re tu rn  to  rece ive  in  abou t  L /2  second  fo l low ing  the  las t  CW
charac te r .  The  de lay  in  sw i tch ing  to  t ransmi t  i s  so  sma l l  tha t
even  a t  h igh  speeds  the  f i r s t  I ' d i t "  w i l l  be  on ly  s l i gh t l y  shor tened .

CAUTION

In  o rder  to  p ro tec t  the  RF Ampl i { i * t :  and  to
insure  long  l i f e  o f  the  RF Anp l i f i e r ' s  t ran -
s is to rs ,  D0  NOT leave  the  t ransce ive r  in  CW
transmi t  w i th  the  key  down fo r  more  than th ree
minutes  a t  a  t i rne .  For  app l i ca t ions  requ i r ing
fu l l  power  fo r  l onger  per iods ,  such-as  RTTY,  a
fan  ml rs t  be  used to  coo l  the  heat  s ink  tenpera-
Lure  to  158 degrees  F  max imum.  Measure  the
tempera tu re  a t  the  t rans is to r  s tuds .  A  "wh isper
typ-e ' t  fan  shou ld  work  qu i te  adequate ly  in  most
cases .

"s" METER ADJUSTMENT 
:.

P roper rad jus tment  o f  the  r rs t r  mete r  ze ro  i s  acconp l i shed  by  se lec t ing
10,  15  or  20  rne ters  and connect ing  the  t ransce iver  to_a-dummy antenna
fo id  o r  conp le te ly  de tun ing  the  t ransce ive r rs  PRESELECTOR con t ro l .
(No  no ise  o i  s ign i t  shouLd-be  rece ived  so  as  to  de f lec t  t l t "  - "$ "
mete r ) .  Ad jus t  the  S  METER ZERO con t ro l  on  the  rear  pane l  fo r  a
zero  i 'S "  mete r  read ing"  Be  sure  tha t  the  ad jus tment  i s  no t  to  an
ex t reme caus ing  the  mete r  need le  to  be  fo rced  aga ins t  i t s  ze ro  9 top .
The  sens i t i v i t !  o f  the  "Sr rmete r  read ing  i s  fac to ry  ad jus ted  and
requ i res  a  ca l ib ra ted  s igna l  genera to r  fo r  i t s  ad jus tment

CW SIDETONE VOLTJME ADJUSTMENT

The SIDETONE LEVEL control  on
ad jus tment  o f  the  CW s ide tone
cont ro l  fo r  the  des i red  aud io

the  rear  pane l  p rov ides  fo r  a  1eve l
heard  in  the  speaker .  Ad jus t  th i s
leve l  du r ing  the  t ransmiss ion  o f  CW.

EXTERNAL VFO

When an  ex te rna l  VFO is  connec ted ,  se lec t  pos i t i on  A ,  B  o r  SPLIT
o f  the 'VFO SELECT0R fo r  the  des i red  mode o l  opera t ion .  (See  lhe
CONTROL FUNCTIONS paragraph fo r  a  descr ip t ion  o f  these cont ro l
se t t i ngs ) .  I f  no  bx te ina i  VpO is  connec ted ,  leave  the  VFO SELECTOR
swi tch  in  pos i t i on  A .

THIS  COMPLETES TF IE  OPEMTIONAL DESCRIPTION.
YOU SHOULD NOW BE READY FOR ON-T} IE-AIR
OPEMTION IF  DESIRED.  IT  IS  RECOMMENDED
THAT THE FOLLOWING CIRCUIT THEORY OF OPEM-
T ION SECTION OF THIS  MANUAL BE STUDIED ALSO'
SINCE A MORE THOROUGH KNOWLEDGE OF THE
TMNSCEIVER CAN HELP YOU GET BETTER SERVICE
AND ENJOYMENT FROM IT.
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CIRCUIT THEORY OF OPERATION

GENERAL

The SS-15 ,  SS-100  and  SS-200  t ransce ive rs  use  a l l  so l id -s ta te
c i rcu i t s .  Many  o f  the  la tes t  t rans is to rs  and  ICrs  a re  used  and
severa l  new c i rcu i t s ,  des igned  jus t  fo r  these  t ransce ive rs ,  have
been  inc luded .  The  deve lopment  o f  the  s ing le  s ideband  s igna l
w i th  suppressed 'ca r r ie r  i s  ach ieved  th rough  the  use  o f  a  ba lanced
rnodu la to r  and  a  c rys ta l  l a t t i ce  bandpass  f i l t e r .  The  fo l low ing
paragraphs  o f  th i s  sec t ion  p rov ide  a  de ta i led  descr ip t ion  o f  a l l
sys tens-and  c i rcu i t s .  I t  i s  sugges ted  tha t  the  schemat ic  d raw ing
at  the  end o f  th is  nanua l  be  opened fo r  easy  v iewing  dur ing  the
read ing  o f  th i s  sec t ion .

TMNSCEIVER SYSTEM

Al l  c i r ,cu i t  func t ions  are  in tegra ted  in to  a  sys ten  wh igh  per fo rms
the  t ransn i t  and rece ive  func t ions .  F igures  4  and 5  show b lock
d iagrans  o f  the  t ransmi t  and rece ive  sys ten ,  I t  shou ld  be  no ted
tha t  the  as ter isks  on  var ious  b locks  ind ica te  tha t  the  c i rcu i t ' s
in  tha t  b lock  a re  used  fo r  bo th  t ransmi t  and  rece ive .  As  an  d ,x -
anp le ,  the  VFO is  a  s ing le  c i r cu i t  used  fo r  bo th  t ransmi t  and : '
rece ive .

RECEIVER CIRCUITS

The rece ive  sys ten  i s  shown in  F igure  4 .  The  sys tem is  a
s ing le  convers ion  superhe te rodyne  rece ive r  u t i l i z ing  a  p rod .  c t_
de t6c to r  fo r  SSB de tbc t ion ,  an  IF  a rnp l i f i e r  w i th  a  c rys ta l  f i l t e r
a t  the  inpu t ,  a  no ise  b lanker  c i r cu i t  w i th  a  FET sw i tch ,and  o ther
s tandard  iuperhe te rodyne  c i rcu i t s .  Rece ive r  c i r cu i t s  common to
the  t rans rn i t . te r  a re  the  VFO,  AGC/ALC,  c rys ta l  f  i l t e r ,  IF  amp l i f  i e r
ca r r ie r  osc i l l a to r  and  the  8  vo l t  regu l ,a to r .  The  fo l low ing  des-
c r ibes  each  c i rcu i t  i n  the  rece ive r .

RF AMP -  The RF ampl i f ie r  uses  a  dua l  ga te  M0SFET t rans is_ tor  Q205.
The LC c i rcu i ts  a rb  tuned a t  bo th  the  input  and ou tpu t  o f  the
anp l i f i e r  us ing  the  PRESELECTOR con t ro l .  The  ind iv idua l  co i l s
fo i  each band are  se lec ted  by  the  BAND swi tch .  The ampl i f ie r  i s
AGC con t ro l led  to  reduce  over load ing  and  c ross  modu la t ion .

,
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RCVR MIX -  The  rece ive r  m ixer  a rnp l i f i e r  a l so  uses  a  dua l  ga te

MOSFET t rans l r t " i -q ibO.  i f t "  ou tpu ts  f rom the  RF amp l i f i e r  and

the  VFO are  m ixed  do  conver t  the  rece ived  RF s igna l  to  the  IF

f requency  o f  i ,S  UHr .  f f re  V fO s igna l  i s  sw i tched  and  con t ro l led

by  the  VFo SELECTOR sw i tch .

NOISE BLANKER -  A  por t ion  o f  the  rece ive r  m ixer -ou tpu t  i s  connec ted

to  the  no ise  b lanker  c i r cu i i s .  th " t "  c i r cu i t s  de tec t  no ise  pu lses

and ampl i f y  and shape a  Ufan fc ing ,Pg l l -e - : -  Th is  b lank ing  pu lse  is

used by  the  F ILTER bRfVrn  Af lo  n6 fbE SWITCH (descr ibed in  the  fo l -

low ing  paragraph)  to  a t teTuate  the  unwanted 
-no ise  

ahead o f  the  IF

ampl i f ie r .  Tha l i rcu i ts  i " . i "a "a  in  the  no ise  b lanker  a re  a  dua l

ga te  MgSFET IF  anp l i f i e r  q+Oi ,  
"  

FqT pu lse  de tec to r  Q405 and  a

b ipo la r  t rans is to r  pu ls "_ : t t l g i : - " r ,d  r i r l : e  d r i ve r  Q406.  The  leve l

es tab l i shed b ; " ; [ ;  
' n i l l l r rn  

lbv r l  con t ro l  a1 lows the  no ise  b lanker

to  de tec t  3us t  the  unwanted  no ise  s igna ls  rece ived .

F ILTER DRIVER AND N0ISE SWITCH -  The b lank ing-pu lse  '  as  descr ibed

above ,  
' cause ;  ; ;  t " i " r r . "a  se r ies  connec tea  Fg t  t rans ib to rs  Q402

and Q405 to  : t ;p -  conduct i lg . .  
-  

.  F i ; : :  t l : - t "  two t rans is to r  c i rcu i ts

a re  connec ted  i i r ' se r ies  w iE t r  the  IF  s ignar ,  t  50 .db  a t tenua t ion  o f

the  IF  s igna l  i i  i r "u t "a  
" " . t t  

t ine  the-FET t rans is to rs  s top  con-

duc t ing .  The b lank ing-pu lse  and the  subsequent  sw i tch ing  o f  the

FET t rans is to rs  i s  as  fas t  as  the  unwanted 'no ise  pu lse '  The  end

resu l t  i s  comp le te  a t tenua t io "  o r  i t t !  a  s ing le  no ise  pu lse  o r  a

ser ies  o f  . ro i ! " -p r r f  r " r .  f f t " - * " " i "a  s igna ls  6e tween the  no ise

pu lses  ISSB or  C iV)_are  p " t t *a  on  to  th ;  IF  amp l i f i e rs  w i thou t

a t tenua t ion .  r f  the  no ise - i s  iho r t  du ra t ion  pu lses .w i th  low per -

cen tage , ,on  t imer r ,  then  t t t " -d " i i rea  s igna ls  appear  to  the  ear  to

be  una f fec ted-

XTAL FILTER
which  is  w ide
nar row enough

Thecrys ta l f i l te rnar rowsthe- IF .passbandtoz.TKHz
enough to  a f f l i - t "p ioauct ion of  tha,  hunan vo ice and

i " ' r i i t " i  ad j  acent^  f requency in ter ference '

IFAMP-Twodua lga teMOSFETt rans is to rsareuse{ . tomakeup the
rece ive r  IF  amp l i f i e rcy r t " * .  The  f i r s t  IF  a ryn l i f i e r  Q407 i s  AGC

cont ro l led  and  a  por t io '  o i " ' i t t  o " tq " !  i s  used^  to  '  ra te  the  r rs r l

merer .  The  second  IF  anp l i f i . t  q tOb i s  no t  AGC co  'o l l ed  bu t  a

por t ion  o f  i t i -ou ipu t  i s ' " i " J  to 'deve lop  the  AGC v ' l tage  '  I t

shou ld  be  nored  here  tha t ;h ;  i i . " t  IF  inp l i f i eT . l t  t l : ' _ l t? l  1n

the  t ransmi t t ; ;  and  a  descr ip t ion  o f  i t s  t ransmi t te r  usage  l s

found  la te r  in  th i s  sec t ion '
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AGC/ALC -  The AGC/ALC c i rcu i ts  a re  used to  deve lop  and app ly  the
AGC and ALC cont ro l  vo l tages .  The AGC samples  the  ou tpu t  o f  the
second  IF  amp l i f i e r  and  deve lops  a  nega t i ve  vo l tage  wh ich  i s  used
to  con t ro l  the  ga in  o f  the  RF amp l i f i e r  and  the  f i r s t  IF  amp l i f i e r .
The  purpose  o f  the  AGC is  to  ma in ta in  a  near l y  cons tan t  aud io
ou tpu t  leve l  fo r  a  w ide  range  o f  s igna l  l eve ls  and  to  p reven
over load ing  and  c ross  rnodu la t ion  o f  the  RF amp l i f i e r  a ld  IF  1mp1 i -
f ie r  due to  s t rong s igna ls  rece ived a t  the  an tenna.  The RF GAIN
con t ro l  i s  l oca ted  in - the  AGC sys tem and  i t  con t ro ls  the  s ta r t  o f
AGC ac t ion  by -  con t roL l ing  the  rece ive r ts  max imum RF ga in .  S ince
ALC per ta ins  to  the  t ransn i t te r ,  i t  w i l l  be  descr ibed  la te r  in
th is  sec t ion .

VFO -  The  VFO is  a  th ree  s tage  osc iL la to r  anpL i f i e r .  The  bas ic
osc i l l a to r  i s  a  dua l  ga te  MOSFET q501  fo l lowed by  a  FET Q302 and
a  b ipo la r  Q303 t rans is to r  conb ina t ion  wh ich  p rov ides  h igh  i so la -
t ion ,  s tab i l i t y ,  and  ga in  1eveL i1g .  E19h  band  has  a  separa te  LC
circui t  for  indiv idual  barr-dspread tracking and temperature compen-
sa t ion .  The VFO f requency  is  5 .5  MHz lower  than the ;  rece ived
f requency  on  20r  15  dnd  1 '0  mete rs  and  5 .5  MI {z  h igher  on  40  and  80
m e t e r s .  i

PROD DET -  The  p roduc t  de tec to r  i s  essen t iaLLy  a  n ixe r -9 !age .  I t
m ixes  the  SSB IF  s igna l  f requency  w i th  the  car r ie r  osc i l la to r
f requency  ( the  ca r r ie r  osc i i l a to r  i s  desc r ibed  la te r  in  th i s
secd ion)  .  

- fne  
resu l tan t  d i f fe rence s igna l ,  f rom the  sum and

d i f fe rence n ix ing ,  i s  the  aud io  conponent  o f  the  rece ived s igna l .
The s igna l  p rodu-ed f rom the  sum_nix ing  is  an_RF s igna l  and i t
i s  shu i ted  to  g round and no t  used.  The t rans is to r  used fo r  the
produc t  de tec to r  i s  a  dua l  ga te  MOSFET Q410.

CARRIER OSC -  The  car r ie r  osc i l l a to r  i s  a  c rys ta l  con t ro l led
osc iL la to r  amp l i f i e r  Q l07 .  Two c rys ta ls  a re  p rov ided  fo r  the
con t ro l  o f  up le r  and  iower  s ideband .  The  5 .5  MHz c rys ta l  i s
se lec ted  by  the  NORM pos i t i on  o f  the  MODE sw i tch .  In  th i s
pos i t i on ,  th "  lower  s ideband  i s  de tec ted  o r -gener l t . .$  on  80  and
?0  ne te r i  and  the  upper  s ideband  i s  se lec ted  on  20 ,  15  and  10
meters .  The  reason- io r  the  change  f rom lower  to  upper  s ideband
is  the  change f rom sum to  d i f fe rence mix ing  in  bo th  the  rece iver
and  the  t ra ismi t te r  m ixer  s tages .  The  5 .5053  MHz c rys ta l  i s
se lec ted  by  the  OPP pos i t i on  o f  the  MODE sw i tch .  Th is  sh i f t s
the  car r ie i ^  osc i l l a tb r  to  the  o ther  end  o f  the  c rys ta l  f i l t e r
caus ing  a  reversa l  o f  the  s ideband  se lec ted  f rom tha t  no ted  above .
Th is  o ic i l l a to r  i s  a lso  used  in  the  t ransn i t te r .
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AUDIg  AMP -  The  aud io  anp l i f i e r  uses  an  in tegra ted  c i rcu i t  and
two power  t rans is to rs  Q7b1 and Q702.  The rnax inum aud io  ou lpY l_
is  a i rp rox imate ly  4  wat ts  in to  a  4  ohrn  speaker  load.  The AF GAIN
con t io l  on  the  i ron t  pane l  con t ro ls  the  1eve l  o f  aud io  a t  the
inpu t  o f  the  IC .  A  p -o r t ion  o f  the  aud io  ou tpu t  i s  connec ted  to
the  VOX c i rcu i t r y  fo r  an t i - vox  con t ro l .

CRYSTAL CALIBMTOR -  A  b ipo la r  t rans is to r  Q703 i s  used  fo r  the
c rys ta l  osc i l l a to r  amp l i f i e r .  A  100  KHz c rys ta l  i s  used  a t  the
in fu t  to  the  osc i l la tb r  anp l i f ie r  and the .  ou tpu l  o f  , the  ! - { tP l - i f ie r
i s ' fo l l owed by ,  an  in tegra ted  c i rcu i t  wh ich  d iv ides  the  100  KHZ
clown to 25 KHz".  The o[ tput  is r ich in harrnonics up to 30 MHz and
i t  i s  connected  to  the  rbce iver  input .  Some o f  the  50  KHz f l ip -
f lop  ou tpu t  i s  coup led  in to  the  rece iver  to  enhance the  50  KHz
markers .

8 V REGULATOR - A norninal  8 vol ts f rorn the regulator is suppl ied
to  sens i t i ve  c i r cu i t s  such  as  the  VFO,  ca r r ie r  osc iL la to r ,  t r s r r

meter  and the  mic rophone ampLi f ie r .  The regu la to r  cons is ts  o f
an  in togra ted  c i rcu i t .  ;

TRANSMITTER CIRCUITS

The t ransmi t  sys tem is  shown in  F igure  5 .  The sys tem is  s i rn i la r
to  the  rece ive i^  in  tha t  i t  i s  a lso  a  s ingLe convers ion  sys tem.
Some c i rcu i ts  used in  the  t ransmi t te r  a re  a lso  used in  the
i " i " i ver  and they  inc lude the  AGCIALC,  c rys t -a l  f i l te r ,  the- f i rs t
IF  anp l i f i e r ,  VFO,  ca r r ie r  osc i l l a to r ,  and  the  8  vo l t  regu la to r '
A  des l r ip t ion  w i l i  no t  be  g iven in  th is  sec t ion  fo r  the  aud io
ampl i f ie i ,  VFO and the  S vo t t  regu l -a to r  s ince  the  descr ip t ion ,
o f?ered  e i r l i e r  i s  adequa te  fo r  I t r i s  sec t ion .  The  foL low ing  de-
scr ibes  the  remain ing  t ransmi t te r  c i rcu i ts .

SPEECH AMp - The low level  vol tage coming frorn the microphone is
ampl i f ied  and the  f requency  response shaped by  t I9^speech ampl i -
f i l r .  The  mic  p reanp f i f i e i ^  i s  A  FET t rans is to r  a lg l  and  i t  i s
fo l lowed by  a- f t lg f t f i ' i i rU f  

"  
in tegra ted  c i rcu i t  feedba 'ck  a rnp l i f ie r .

n -po t i io t - t r t  the"outpu t  f ro rn  the-mic  p reampl i f ie t - -1 :  used by  the-
VOX c i rcu i t ry  th rough the  VOX GAIN cont ro l .  The MIC GAIN cont ro l
i s  a t  the  input  to  the  in tegra ted  c i rcu i t
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BALANCED MODULATOR - A four diode r ing modulator is used for the
ba lanced nodu la to r .  The two inputs  to  the  ba lanced nodu la to r  a re
the  car r ie r  osc i l la to r  ou tpu t  and e i ther  the  aud io  ou tpu t  f ro rn  the
speech arnp l i f ie r  o r  DC f ro rn  the  CW dr ive .  When ba lanced,  1o  ou t -
p l t  o f  any  k ind  is  p resent  a t  the  modu la to r rs  ou tpu t  t rans former .
When aud io  i s  p resent  a t  i t s  inpu t ,  the  ou tpu t  o f  the  ba lanced
nodu la to r  i s  a -doub le  s ideband s igna l  w i thout  an  RF car r ie r .  I f
CW is  be ing  t ransmi t ted ,  the  CW DRIVE cont ro l  unba lances  the
rnodu la to r  caus ing  an  RF car r ie r  a t  the  ou tpu t .

XTAI  F ITTER -  The c rys ta l  f i l te r  nar rows the  IF  passband to  2 .7
KHz.  The  f i l t e r  i s  used  to  se lec t  the  des i red  s ideband  wh ich  i s
pos i t i oned  in  the  f i l t e r  passband  by  se lec t ing  a  5 .5000  MHz (NORM)
car r ie r  f requency  on  the  lower  sk i r t  o f  the  se lec t iv i t y  o r  a
5 .5033 MHz (OPP)  car r ie r  f requency  on  the  upper  sk i r t .  F igure  6
shows typ ica l  seLec t iv i t y  curves  inc lud ing  those fo r  bo th  the
s tandard  and  SS l6B Swan f i l t e rs .

FIGURE 6
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IF  AMP -  The f i rs t  IF  ampl i f ie r  i s  a  dua l  ga te  M0SFET t rans is to r
anp l i f i e r  Q407.  The  amp l i f i e r  i s  con t ro l led  by  ALC dur ing  t ransmi t
to  insure  tha t  o ther  amp l i f i e r  c i r cu i t s  a re  no t  overd r i ven .  The
"S ' r  mete r  i s  s t i l 1  connec ted  to  the  f i r s t  IF  amp l i f i e r  as  i t  i s
dur ing  rece ive ,  bu t  the  ne te r  read ing  dur ing  t ransn i t  i s  an  ind ica -
t ion  o f  ALC ac t ion .  When the  meter  moves o f f  o f  zero ,  the  ALC
c i rcu i t  i s  reac t ing  and i t  i s  an  ind ica t ion  tha t  the  norna l  fo rward
power  ou tpu t  o r  25% (o f  nor rna l )  re f lec ted  power  has  occur red .

XMIT  MIX -  The  t ransmi t te r  m ixer  i s  an  in tegra ted  c i rcu i t .  The
outpu t  o f  the . rn ixer  p roduces  the  des i red  RF outpu t  f requency  by
mix ing  the  ou tpu t  f ro rn  the  f i rs t  IF  ampl i f ie r  and the  VFO outpu t .
The vo l tage to  the  mixer  i s  keyed th rough a  t rans is to r  and RC
shap ing  ne twork  when opera t ing  CW.

BROADBAND DRIVER - A single t ransistor Q202 is
nary  l inear  anp l i f ie r .  A l though i t  con ta ins  LC
is  a  b roadband ampLi f ie r  (on  the  seLec ted  band)
ad jus tment  o r  tun ing  by  the  opera tor .

used  as  a  p re l im i -
tuned  c i rcu i t s  i t
requ i r ing  no

PRE DRIVER -  Anc i ther  b roadband arnp l i f ie r  p rov ides  add i t iona l  ; ,
anp l i f i ca t ion  o f  the  t ransmi t  s igna l .  A  FET t rans is to r  Q205 i s
fo l lowed by  t rans is to r  Q204.  Bo th  o f  these  t rans is to r  anp l i f i e rs
opera te  C lass  A  l i near .

DRIVER -  The dr iver  a rnp l i f ie r  i s  the  RF outpu t  anp l i f ie r  fo r  the
SS-15  and  i s  the  d r i ve r  anp l i f i e r  fo r  the  SS-100  and  SS-200 .  Three
b ipo la r  t rans is to rs  a re  used  as  L inear  anp l i f i e rs  to  p roduce  ap-
prox imate ly  5  wat ts  RF outpu t .

LOW PASS FILTER ASSEMBLY
very  l i near ,  they  s t i l l
f requency .  The low pass
50  db  o r  more  be low the
f i l t e r  i s  used  fo r  each
In  cases  where  TVI  i s  a
recommended.

-  A l though the  t rans is to r  ampl i f ie rs  a re
produee harnon ic  nu l t ip les  o f  the  fundamenta l

f i l t e r  i s  requ i red  to  keep  these  harmon ics
des i red  fundamenta l .  A  d i f fe ren t  low pass
band and is  se lec ted  by  the  BAND swi tch .
p rob lem,  a  good  1ow pass  TVI  f i l t e r  i s

ALC DIRECTIONAL DETECTOR -  The d i rec t iona l  de tec tor  serves  severa l
func t ions .  F i rs t  i t  p rov ides  the  con t ro l  vo l tage  to  p ro tec t  the
t rans is to r  l i near  a rnp l i f i e rs .  E i the r  fu l1  ra ted  power  ou tPu t  in  a
fo rward  d i rec t ion  or  254 o f  fu l l  ra ted  power  in  a  rq f lec ted  d i rec t ion
EaGefthe direct ional  detector to act i i rate the AlC-f f i lEluces the
dr i ve  power .  In  th i s  way  the  t ransce ive r  i s ' fu11y  p ro tec ted  fo r
an tenna  shor ts ,  opens  o r  severe  n isna tch .  Second ,  the  d i rec t iona l
de tec tor  p rov ides-  the  cont ro l  vo l tage to  the  ALC so  tha t  the  ALC can
be ad jus tbd  (a t  the  fac to ry )  to  l im i t  max i rnun RF outpu t .  Th is  i s
done  to  p reserve  l i near  opbra t ion  in  the  RF amp l i f i e rs .  Inc reased
dr ive  f rbm the  n ic rophone-  ga in  o r  CW dr ive  w i l l  resu l t  in  inc reased
ALC ac t ion  bu t  no t  an  inc rease in  RF power  ou tpu t .
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SS-100  AND SS-200  AMPLIF IERS -  Bo th  the  SS-100  and  SS-200  ex te rna l
l i near  amp l i f i e rs  use  spec ia l  h igh  power  b ipo la r  matched  t rans is to rs
and  they  a re  s tud  mounted  to  la rge  hea t  s inks .  These  amp l i f i e rs  a re
broadband  (3  to  30  MHz)  and  a re  capab le  o f  exce l len t  l i near i t y
( th i rd  o rder  IMD produc ts  be t te r  than  -3Odb) .

VOX CONTROL -  The  VOX c i rcu i t  u t i l i zes  an  in tegra ted  c i rcu i t  feed-
back  amp l i f i e r  and  th ree  b ipo la r  t rans is to rs  Q103,  Q l04  and  Q l05 .
The  in tegra ted  c i rcu i t  amp l i f i es  the  aud io  rece ived  f rom the  MIC
PRE AMP and  i s  ad jus ted  fo r  p roper  leve1  by  the  VOX GAIN con t ro l .
The VOX CONTROL t rans is to r  Q l03  prov ides  fu r ther  a rnp l i f i ca t ion  o f
the  VOX s igna l -  bu t  i t  a lso  prov ides  the  ad jus tments  fo r  ANTI -VOX
an. l  de lay  ( fo r  bo th  vo ice  and CW).  When VOX opera t ion  is  no t
ser€c ted  by  the  VOX -  PTT sw i tch ,  the  VOX CONTR0L t rans is to r  Q103
is  tu rned  o f f  and  t rans is to r  Q l04  i s  opera ted  d i rec t l y  f rom the
rn ic rophone  push- to - ta1k  c i r cu i t .  T rans is to r  Q105 p rov ides  t ransmi t
re lay  sw i tch ing  vo l tage .  I t  shou ld  be  no ted  tha t  separa te  con t ro ls
a re  used  fo r  CW and  vo ice  de lay  ad jus tments .

KEYER -  The  keyer  c i r cu i t  i s  a  b ipo la r  t rans is to r  sw i tch  Q201 tha t
opera tes  f ro rn  the  ex terna l  key  or  keyer  and cont ro ls  the  on /o f f
opera t ion  o f  the  t ransmi t  m ixer  (XMIT  MIX)  s tage .  The  des ign  o f
the  keyer  p rov ides  fo r  shap ing  o f  the  r i se  and  fa l1  charac te r i s t i cs
o f  the  CW wave.  Th is  i s  done to  rn in imize  keyed bandwid th  and s t i l l
pe r rn i t  c lean  and  c r i sp  key ing  a t  h igh  CW speeds .  The  shaper  c i r cu i t
a l so  p rov ides  a  smooth ing  e f fec t  to  m in im ize  the  e f fec ts  o f  con tac t
bounce .

S IDETONE OSCILLATOR -  The  s ide tone  osc i l l a to r  i s  an  RC phase  sh i f t
t ype  us ing  one  b ipo la r  t rans is to r  q409 .  I t  i s  enab led  and  keyed  in
the  CW mode on ly .  I t s  ou tpu t  i s  f i l t e red  to  p roduce  a  good  c lear
no te  tha t  i s  connected  to  the  speaker  aud io  anp l i f ie r .  The leve l
o f  ou tpu t  i s  ad jus tab le  f rom the  back  pane l  and the  f requency  is
in te rna l - l y  con t ro l led  by  the  RC cons tan ts .

CARRIER OSCILLATOR .  A l though the  car r ie r  osc i l la to r  c i rcu i t  was
descr ibed  ear l i e r  i n  th i s  sec t ion ,  i t  shou ld  be  no ted  here  tha t
the  ca r r ie r  osc i l l a to r rs  ou tpu t  f requency  i s  sh i f ted  upward
approx i rna te ly  800 Hz f rom the  norna l  5 .500 MHz when t ransmi t t ing
CW.  Th is  i s  done  to  a l1ow the  f requency  o f  the  ca r r ie r  osc i l l a to r
to  fa1 l  w i th in  the  passband  o f  the  c rys ta l  f i l t e r .
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ACCESSORIES

PS-20 Power Supply . . Designed primarily for the SS-200, the
PS-20 suppl ies 13.5 VDC (nominal )  at
20 amps for all three solid'state
modelsps.l 0 power su ppry 
;#::il 

l;1, J..o*", ?lsi,l,,rlll lB

ss-208
External VFO . . . . . . Plugs directly into all three solid state

molels for split frequency operation'

ss-168 Firter ' l,:"0?1i,i'fr:ln11Tt"'i,tilffi1,hil,
1.28 shape factor. Replaces standard
filter.

WM-l500 I N.LINE WATTMETER

Frequency Range . . . 2.0 to 30.0 MHz, may be used up to

50 MHz with slightly reduced accuracy-

Design lmPedance . . . 50 ohm :

Powir Ranses . . . . lil S,o,ou*33" ffiil1?;#J:"'n'i
reverse)

(C) 0 to 500 watts (Forward and
reverse)

(D) 0 to 1500 watts (Forward and

reverse)
Meter . , . . . Reads forward or reverse power In

AccuracY
DirectivitY

watts
. . Better than ! 1O%ot full scale

Better than 30 dB

lnsertion VSWR
Dimensions. . .

. .  .  .  1 . 0 5 : 1  o r  l e s s
. ' . ' . ' . - .6 '112"  H igh  x  4 '314"  Wide x  6 '31+"' ' - - 

Deep (lncludes mounting feet, knobs

weisht l$ff**iil*]. ".
RF Connectors . . . . . Two SO'ZSS connectors on rear panel
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]IEST 516IIAI. OTI IHE AIR

. with a [Uew SWAN Fully Solid-State Transceiver!
You'll appreciate the comments about your signal. You'll get ouBtand.ang reports on

SwAN ELECTRONICS offers you superb craftsmanship you can see, feel, and hear.
de, fi€$e units are uniquely designed. Progrestive, prdren engineering stateof-the.art

es are enriched by the most practical adranced components available. Exftrnally,
c deeigned these nerv tran$ceivor$ to be apprsciated by every ham, and the XYL,

ryns hams who told us what t'tey wanted. lt's all here . . . uptethaminute in
lorwenience. . . easy to oporate.

, strengttr and tone. Be a proud owner of a truly reliable all solid'state rig. . ,
you can afford!

Just l(f/o down is all that is needed, if you useyourSwan GreditServiceaccount,
to put an all-solid-state rig in your ham shack. Why wait? Order yours now!!

Swaan
E L E C T R O N I C S

t
(
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305 Airport Road. Oceanslde, GA 92054 . Phone (714) 757-7525


