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OPERATION and MAINTENANCE
MODEL 4OO SERIES

S]NGLE SIDEBAND TRANSCEIVER

I N T R O D U C T I O N

The Swan Model 400 Single Sideband
T r a n s c e i v e r ,  t o g e t h e r  w i t h  i t s  a c c e s -
s o r r e 6  a n d  o p t i o n a l  e q u i p r n e n t ,  i s
d e s i g n e d  t o  b e  u s e d  i n  e i t h e r  C W  o r
SSB mode6 on al l  port ionB of the 80-,
4 0 - ,  2 0 - ,  l 5 - ,  a n d  I 0 - m e t e r  a m a t e u r
radio bands. Operat ion on AM (Single
Sidebaltd rr i th Carr ie!)  is possible by
zero-beat ing the !eceived signal.

The Swan 400 generates the single side-
band signal by mean6 of a crystal  lat t ice
f i l ter,  and the tran6ceive op€rat ion auto-
matical ly tunes the transmit ter to the
r e c e i v e d f r e q u e n c y .  P r o v i 6 i o n s  a ! e
i n c l u d e d  i n  t h e  t r a n s c e i v e r  J o r  o p e ! a -
t ion on ei ther upper or lower sideband,
and provisiong for cohplete band
coveraSe are included within the basic

B a 6 i c  c i r c u i t r y  o f  t h e  s i n g l e  c o n v e r s i o n
de6ign has been proven in thouaands of
hours ot opeiat ion of the very popular
S w a n  2 4 0  a n d  3 5 0  s e r i e s  o f  t r a n s c e i v e r s .
Mechanical ,  electr ical ,  and thermal
stability are exceptionally high, and all
osci l lators are vol tage legulated and
ternperature cornpensated. PuBh-to-
talk opeiat ion is po6sible in aU instal la-
t io lrs,  and operat ion with a tv, /o-contact

microphone is possible by use of the
FuDction Switch or the VOX acces sory.
The  bas i c  t l ansce ive !  iB  deB igncd  fo r
use with either the Model 410 Frequency
Control Unit,  which provides ful l  covei-
age of al l  port ions o{ the amateur bandd,
or with the Model 4068 Frequency Coltt lol
Unit which providea coveiage of al l  phone
portiona of the 80 throrrgh l5 rneter bandE
and a 500 kc port ion of the l0-meter
band, With a suitable power 6upply,
operation may be f ixed, portabl€ or hobile.

Power input on al l  banda exceeds 400
Watts, PEP, on single sideband, and
320 Watts DC input on CW. The baaic
t ranac e ive r includeB autoDatic gain
control, (AGC) automatic l irnit ing control,
(ALC), a electable sideband, grid-block
keying, cal ibrator, and speaker

Part I  of this Manual covers the basic
transceiver. Parts II  and lf l  cover the
Models 4068 and 410 Frequency Conttol
Unita, !e6pectively. Part IV covers the
recohEended power Bupplies, Model
f f 7 -XB o r  l l ? -XC lo r  ac  ope ra t i on  and
Mode l  l 4 - l l 7  f o r  l 2  vo l t  dc  ope ra t i on .
Models a!e also available for 230 volt
AC oDeration.

O.cmr
E L E C T R O N I C S  C O R P .



I  MODEL 4OO TRANSCEIVER

S P E C I F I C A T I O N S

FREOUENCY RANGES

Fo l l  f r equency  cove rage  o f  80 ,  40 ,  20 ,
I5 ,  and  l 0  me te r  amateu r  rad io  bands
in 8 ranges oJ 500 kc each, as Iol lows:
3 , 5 - 4 . 0 ,  7 .  0  - 7 .  5 ,  t 3 . 8 5 - 1 4 . 3 5 ,  2 1 . 0 -
2 r ,  5 ,  2 8 .  0 - 2 8 .  5 ,  2 8 .  5  - 2 9 .  0 ,  2 9 .  0  -
2 9 . 5 ,  2 9 . 2 - ? 9 . 1 r n c .

Model 4068 Frequercy Contlol Unit
Full  phone band coverage of 80, 40,
20 ,  and  l 5  me te rs ,  p lus  a  500  kc
segmen t  o f  l 0  l ne te rs ,  as  fo l l ows :
3  .  8  - 4 .  0 ,  7  .  r  - 7  .  3  ,  1 4 .  r 5  - r 4 . 3 5 ,
2 1 . 2 5  - 2 1 . 4 5 ,  2 8 .  5  - 2 9 ,  0  r n c .

POWER INPUT

b a n d s .
cw-320 

Watts DC input on al l  bands,
AM (Sinsle Sideband With Carr ier)

I Z 5  W a t t s  D C  i n p u t  o n  a l l  b a n d s .
DISTORTION

D i s t o r t i o n  p r o d u c t s  d o w n a t  l e a s t 3 0  d b .
UNWANTED SIDEBAND SUPPRESSION

U n w a n t e d  s i d e b a D d  d o w n a t  l e a s t 4 0  d b .
CARRIER SUPPRESSION

C a r r : i e r  s u p p r e s s i o n  a t  I e a s t  5 0  d b ,
RECEIVER SENSITIVITY

L e s s  t h a n  0 . 5  I n i c r o v o l t  a t  5 0  o h m s
irnpedanc e for 6ignal-plus-noise to
n o i s e  r a t i o  o f  I 0  d b .

AUDIO OUTPUT AND RESPONSE
Audio output through bui l t - in speaker
approx. 3 watts to 3,2 ohrn load.
R e s p o n s e  e s s e n t i a l l y  f l a t  3 0 0  t o  3 0 0 0
c p s  o n  b o t h  t e c e i v e  a n d  t r a n s m i t .

METERING
PA Cathode current,  0-800 rr la on
t r a n 6 m i t  S - M e t e r ,  0 - ? 0  d b  o v e r  5 9

FRONT PANEL CONTROLS
Funct ion Switch, Sideband Selector,
Phone-CW, AF Gain, Bandswitch'
M i c .  G a i n ,  C a r r i e r  B a l a n c e ,  P A  P l a t e
T u n e ,  P A  G r i d  T u n e ,  P A  L o a d  C o a r s e ,
P A  L o a d  F i n e ,  V O X - P T T

REAR PANEL CONTROLS
AND CONNECTORS

Bias Potent iometer,  Grid -Block CW
k e y  j a c k ,  J o n e s  p l u g  p o w e !  c o n n e c t o ! ,
VOX Connector,  F requency Control
U n i t  C o n n e c t o ! ,  A n t e n n a ,  S - M e t e r  Z e r o ,
SPDT Relay Terrninal.

FREOUENCY CONTROL UNIT CONTROLS
Bardswitch, Main Tuning, RF Gain

2

VACUUM TUBE COMPLEMENT
Vl - 6EW6 VFO Amplif ier
YZ - IZBE6 Transrnitter Mixer
vJ  -  ou . t \ . o .u r r ve r
V4 - 6HF5 Power Ampli l ier
v) - bi l l  )  rowe r Arnprlr i  e r
V6  -  IZBZ6  Rece ive r  RF  Amp l i f i e r
Y? - IZBE6 Receiver Mixer
V8 - 6EW6 First IF Amplif ier
V9 - l28.q.6 Second IF AmPlif ier
V l0  -  I zAX7  Produc t  De tec to r /Rece ive r

Audio
6BN8 AGC Amplif ie r/ Detector
6GK6 Audio Output
l 2 I }A6  I00  KC Crys la l  Ca l i b ra to r
7360  Ba lanc€d  Modu la to r
12 I }A6  Car l i e r  O  sc i l l a to r
I ZAXT Mic. Amplif ier /  Transrnit

V l? -  OAZ Vo l tage  Regu la to r
DIODE AND TRANSISTOR COMPLEMENT

QI , i  2N70  6  Osc i l l a to r
QZ*  2N706  Emi t te  r  Fo l l ower
D40l TS -2 ALC Diode
D4oz TS -2 ALC Diode
D60 l  TS  -2  S -Me te r  De lay
D l?01  IN29?4A Zener  Vo l tage  Regu la to r
i.  Transistor cornplement identical for

e i t he i  Mode l  4 I0  o r  Mode l  4068
Frequency Control Unit.

TRANSMITTER OUTPUT IMPEDANCE
Wide - range Pi-network output matche8
an tennas  e6sen t i a l l y  res i s t i ve  a t  20  to
300 ohms impedance with provision8 for
both coarse and f ine adju6t,

POWER REOUIREMENTS

v t r -
y l z -
v l 3 -
v l 4  -
v l 5 -
v l 6 -

Fi larnents

ReIay
B i a s
Medium Voltage

High Voltage
DIMENSIONS

12 .  6  vo l t s ,  5 .5  amp

12  vo l t6  dc ,  250  ma
-  I  l  0  vo l t s  dc ,  100  rna
2?5  vo l t s  dc ,  150  ma

800 volts dc, 500 rna

M o d e l  4 0 0  T r a n s c e i v e r
5 - l / 2  i r ' .  h i g h ,  l 3  i n .  w i d e ,  I L  i n .  d e e p

Model 410 Frequencv Control  Unit
5- l  lZ A, t^rgn, 6- l /2 in.  wide, I  I  in.
d e e p

Control Unit
3 in,  high, 1-3/4ir , .  wide, 5 in.  deep.

WEIGHT
Mode ]  400  T ransce ive r :
Model 410 Frequency Control Unit
Model 4068 Frequency Control Unit

t 7 l b ,  ' -
9 1 b .
3 lb.

Sinele Sideband Su C a r ! i e !
400  Wat t s  PEP,



P A R T  I  M O D E L  4 O O  T R A N S C E I V E R

C I R C U l T  T H E O R Y

GENERAL DISCUSSION

The Sr ran 400 Transceiver plovides siagle
s ideband ,  Buppressed  ca ! r i e r  t ran€ce ive
operation; and generates the Bingle side-
band eignal by mean6 of a crystal latt ice
fi l te!. To permlt a logical diEcussion of
thi6 lnode of operation, certain definit ions
ate nece€5aly, In a normal AM signal
(double dideband with carrier), a radio
frequency i6 modulated with an audio Jre-
quency signal. This is considered by
many to be merely a ca8e of varying the
amplitude of the carl ie! at an audi.o rate.
In fact, howeve!, there are actual. ly side-
band frequencies generated which ale the
!eBults of mlxing the RI. and A!' 6ignal3.
These sideband3 are the suh ot, and the
difference between the two hetelodyned
6ignals. For detection by means of
conventional diode detectols, the two
sidebands are mixed with the carl ier to
detect aDd to demodulate the audio
intel l igence. This inef{ icient hean€ of
transrnis sion p€rrnits only approximately
25 per cent of the ful l  t lanahitted power
to b€ used to tras6lnit intelligence.
There are other attendant drawbacks,
also. The bandwidth of the transmitted

6igna1 is on the order of 6 kc, while the
actual dehodulated audio is 1e66 than
3 kc. The lesult i .  very l imited use of
the band, and over half of the allotted
frequency range iB unuaable becauge oI
heterodyne6, ioterference, and congestion.

In the single sideband, suppressed carl ier
rrode of transhioeion, only ono sideband
of the Rr. and AF heterodyned signal is
tranBmitted, the other sideband and the
carrier being Buppressed to a level which
effectively permits using only the audio
intel l igence bandwidth. This results in
increasing the transrnission eff iciency
many t imes ove!, and pellnits an effec -
tive doubling of the use of the allocated
frequenciea.

It rnust be remerrlbered that in the single
aideband, suppresned calr ier mode of
transhission, both the unn,anted side-
band and the calr ier ale oaly Buppressed,
not entile1y eliminated. Thu6, with a
transmitted sigDal frorn a transmittei
with 40 db sideband 6uppression, the
other, or unwanted sideband is pleBent,
and it i6 transrnitted, but its leve1 is
40 db below the'wanted sideband. When

3



I  MODEL, lOO TRANSCEIVER
A. Circuit Theory (cont)

BLOCK DIACRAM, RECFJIVE

B],OCK DIACRAM, TRANSMIT

FIGURE 3 CRYSTAL FTLTER, TYPTCAL CHARACTERISTIC



I  MODEL 4OO TRANSCEIVER
A. Circuit Theoiy (Cont)

this signal is leceived at a level of 20 db
over 59. the unwanted sideband wil l  be
pre6ent at a leve1 oI approximately 55.
The  sahe  i s  t rue  o f  ca r r i e !  guPPress ion .

Wi th  ca r r i e r  supp ress ion  o f  50  db ,  and
a  s igna l  l eve l  o f  50  db  ove r  59 ,  ca r l i e r
wil l  be present at a level of approxirnately
53 to 54.

In the Model 400 Transceiver, the single
s ideband ,  supp ressed  ca r r i e !  s i gna l  i s
generated by the crystal latt ice f i l ter
method. Refer to the schematic diagram'
and  to  F iSu le6  I  and  2 ,  B lock  D iag rams

SIGNAL CENERATION

In the TRANSMIT posit ion ( i .  e., when the
pu6h-to-talk switch on the lnicroPhone i3
pressed ot when the Function Switch is
moved to TRANSMIT), the transmitter
port ion of the transceivel is activated,
and generates a sinSle sideband,
suppressed  ca ! ! i e r  s igna l  i n  t he  fo l l ow_
ing  manner :  Ca r r i e r  i s  Senera ted  by  V l5 ,
Car r i e r  Osc i l l a to r ,  wh ich  i s  a  P ie rce
oscil lator, with the crystal oPerating in
paral lel resonance. This stage operates
in both th€ ttansoit and leceive rnodes.
When transmitt ing, the RF outPut oJ the
oscil lator is injected into the control grid
of the Balanced Modulator, VI4. This
balanced modulato! is a beam deflection
type, and opeiates 5imila! to a cathode
ray tube in that the elect!on bearn frorn
the cathode i6 deflected to one outPut
plate or the other by the charge aPPear_
ing on the deflection Plates. The RF
energy fed to the cootrol Srid of the
balanced modulator appeals on both
plates oI the output, in the absence of
signals to the deflection plates. The two
output plates feed the carrier to Trans_

forrner Zl40I in push PuU, and the two
RF signals cancel each other out in the
output ot the transforn:rer. The defl€c -

t ion plate reference voltages are adjusted
bv means of the ca!rier balance control

60 that with no audio, the RF being Ied

to the output plates wil l  cancel out '  and

the output lror ' j .  Zl40l wil l  be zero,
Audio from Microphone Amplif ier Vl6
is superi lnposed on one deflection Plate,
thereby unbalancinS lhe modulator, and
the two sideba$ds result ing froh the 3uln

and diff€rence frequencies of the audio
and carrier appear as a double sideband,
suppressed carrier si8na1 in the outPut
o {  T rans lo rmer  Z l40 l .  The  ca t r i e r
suppression is aPproximately 50 db.

The double sideband, suPPressed carrier
siSnal is then couPled to the crystal f i l ter '
which euppreeees one sideband, and
permit6 the other sideband to be fed to

the First IF Amplif ier, V8. The carrie!
frequency crystal alrd the f i l te! crystalg
are selected so that in the LSB poBit ion
on 4O and 8O hete!s, the sideband siSnal
i s  Sene la ted  w i th  a  ca l r i e r  f requency  o f
5l?2. 8 kc, and this siSnal \t i l l  fal l  within
the bandpass of the f i l t€r 6uch that the
lower 6ideband wil l  be attenuated by at
least 40 db. See Figure 3. On the USB
pos i t ron  o f  40  and  80  me ie rs ,  t he  ca r r i e r
c l ys ta l  i s  5 I?6 .8  kc ,  wh ich  pos i t i ond  the
double 6ideband signal on the other side
of the response culve oJ the f i l ter,
attenuating the upper sideband by at
Ieas t  40  db .  I n  l he  s ing le  conve rs ion
mixing proces6, these sidebands become
inverted.

OnZ0 ,  15 ,  and  l 0  me te rs ,  where  oPera -
t ion i6 general ly on upPer sideband, the
s iBna I  i 6  genera ted  w i th  the  same ca r r i e r
crystal used in generating the lower side-
band on 40 and 80 meters. The f ive
crystal f i l ter used in the tranaceive!
resu l t s  i n  an  improved  reaPonae
characterist ic on the low frequency end
of the bandpass, and advantage is taken
of this eflect to provide better sideband
suppression on the lnost used 6ideband
for each frequency band,



I  IV{ ' IEL 4OO TRANSCEIVER
A .  C  i . c u i t  T h e o r y  ( C o n t )

The single sideband, suppressed carr ier At the sarne t i rne, one d€f lect ion plate of

signal Jrom the First  IF Ampli l ier is fed the balanced rnodulator is grounded, un-
to the Transmitter Mixer,  V2, u 'here balancing the modulator and al lowing ful l
s ignals Irom the VFO Ampli f ier are carr ier input for tuning puiposes, A
mixed, and the resultant s ignal at  the simi lar procedure is fol lowed in the CW
final t ransmit ted frequency is alnpl i f ied posit ion of the Phone -CW switch, to al low
through the Transrni t ter Mixer,  the ful l  carr ier output dui ing CW operat ion.
D r i v e r ,  V 3 ,  a n d  t h e  P o w e r  A m p l i f i e r s ,  D u r i n g  C W  o p e r a t i o n  t h e  c a t h o d e  o f  V 1 6 8

V4 and V5. The signal f rom the VFO i6 opened from grotrnd, cuttrng ofI  the
Ampli f ier iE ini t iated in the part icular tube. This al lows CW operat ion with no

Frequency Control  Unit  being used. The danger of pickup of audio through an open

signal f rorn the Frequency Control  Unit  microphone, Attempts to operate on CW
is routed to the VfO Ampli l ier,  and on by keying the lnicrophone jack, and insert-

4 0  a n d  8 0  r n e t e i s ,  i s  s u b t r a c t i v e l y  i n g  c a r r i e r ,  a r e  n o t  r e c o m m e n d e d .

mixed with the single sideband signal
f r o m  t h e  I F  A m p l i I i e r .  O n  2 0 ,  1 5 ,  a n d  R E C E M
l 0  m e t e r s ,  t h e  f r e q u e n c i e s  a r e  a d d i t i v e l y
m i x e d ,  r e s u l t i n g  i n  o u t p u t  o n  t h e  o p p o s i t e  I n  R E C E I V E  p o s i t i o n ,  o r  a t  a n y  t i m e  w h e n

sideband, the transrni t ter is not in TRANSMIT or
S T A N D B Y ,  a l l  c i r c u i t s  u s e d  i n  t r a n s m i t t i n g

When in TRANSMIT, thc gain oI the First  are disabled throrgh the relay control led

I I  A m p l i f i e r  i s  c o n t r o l l e d  t h r o u g h  t h e  c i r c u i t s ,  t h c  r e l a y s  b e i n g  e n e r g i z e d  I o r

A u t o m a t i c  L i m i t i n g  C o n t r o l  n e t w o r k  t r a n s m i t t i n g ,  a n d  d e - e n e r g r z c d  f o r  r e c e i v -

D 4 0 l - 4 0 2 ,  e t c . ,  t o  c o n t r o l  t h e  g a i n  o f  i n g .  R c l a y  K 2 ,  w h e n  d e - e n e r g i z e d ,  a l l o w s
t h e  s t a g e  i n  r e s p o n s e  t o  t h e  a v e r a g e  i n -  s i g n a l s  f r o r n  t h e  t r a n s r n i t t i n g  t a n k  c i r c u i t
put power to the power ampl i f iers.  This and antenna to be ted to the Receiver RF
A L C  s y s t e m  w i l l  c o r n p e n s a t €  { o r  a n y  A m p l i f i e r ,  V 6 ,  w h e r e  t h c y  a r e  a m p l i l i e d ,

extremely strong input signaLs, but does and then {ed to the control  gi id oI the

n o t  c o m p l e t e l y  e l i m i n a t e  t h e  n e c e s s i t y  o f  R e c e i v e r  M i x e r ,  V ? .  T h e  l o c a l  o s c i l l a t o r

proper adjustrnent ol  the Mic. Gain signal f rom the VFO Ampli f ier is now

Control .  Al though this feature wi l ]  used to heterodyne the received frequency
prevent the transmit ter Jroln f lat- topping to the IF frequency, ei ther upper or lower
a n d  s p u r i o u s  e r n i s s i o n s ,  c o n s i d e r a b l e  s i d e b a n d .  A 1 1  I F  a r n p l i f i c a t i o n  i s

distort ion may occur i f  the Mic. Gain accomplished at this Jrequency, nominal ly

c o n t r o l  i s  n o t  p r o p e r l y  a d j u s t e d .  R e f e i  5 l ? 4 . 5  k c ,  a n d  i n  t h e  P r o d u c t  D e t e c t o r
to Operat ing Instruct ions. Vl0A, the IF l requency is heterodyned

w i t h  c a r r i e r  f r e q u e n c y  g e n e r a t e d  b y
T U N E  A N D  C W  O P E R A T I O N  C a r r i e r  O s c i l l a t o r ,  V I 5 ,  t o  r e s $ l t  i n

detect ion of the sarne sideband used to

Normal ly,  the Jrequency oJ the carr ier generate the transmit ted signal.  I t  i6

o s c i l l a t o r  i s  a p p r o x i m a t e l y  3 0 0  c p s  o u t -  t h u s  n o t  p o s s i b l e  { o r  t h e  t r a n s c e i v e r  t o

side the passband of the crystal  lat t ice receive a 6ignal on any frequency other

f i l ter.  In TUNE posit ion, to enable the than that to which the trar lsrni t ter is tuned,
transmit ter to be tun€d to the maximum nor to detect the wrong sideband. This
power output condit ion, the frequency of s imple single conversion de6ign results
the carr ier osci l lator is moved approxi-  in an extrelnely stable signal,  and an

mately 500 cps to place i t  wel l  within image response down more than 80 db.

the passband ofthe cry6tal  lat t ice f i l ter,  Since the VFO frequency from the



1 MODEL 4OO TRANSCEIVER
A. Circui t  Theory (Cont)

Frequency Control  Unit  is deterrnined by
circui t  elements which are far removed
frorn any heat source, and the vol tage
r e g u l a t i o n  i s  v e r y  p r e c i s e  t o  t h e  t r a n s i s -
tor oBci l lator,  f requency stabi l i ty is
ext iemely good.

Automatic Cain Control ,  (AGC) is pro-
v i d e d  b y  t h e  A G C  A m p l r f i e r / D e t e c t o r ,
VlI ,  which provides an AGC signal for
c o n t r o l  o f  t h e  g a i n  o f  V 6 ,  R e c e i v e r  R F
A m p l i f i e r ,  V 7 ,  R e c e i v e r  M i x e r ,  a n d  V 9 ,

TRANSM]T AND RECEIVE SWITCH]NC

A I I  t r a n s m i t  a n d  r e c e i v e  e w i t c h r n g  i 6
p e r f o r m e d  b y  r e l a y s  K l  a n d  K 2 .  I n
TRANSMIT posit ion, only those tubes
that opelate in the transmit  mode a!e
o p e r a t i v e ,  a U  o t h e r s  b e i n g  b i a s e d  t o  c u t -
off  through the relay contacts,  In the

RECEM posit ion, with the relay de-

energlzed, the tubes that are norhal ly

used only in tran3mitt iDg are cut of t  in

the sarne manner. Relay K2, which
when de-energized feeds signals frorn

t h e  o u t p u t  p i - n e t w o r k  t o  t h e  r e c e i v e r ,

and is used also to control  any external

switching. In the TRANSMIT po3it ion,

the meter indicates the cornbined cathode
c u r r e n t  o I  t h e  t w o  P o w e r  A m p l i f i e r s .
In the RECEM po6it ion, i t  indicates the
voltage acro6s R902 in the cathode of the

S e c o n d  I F  A m p l i f i e r ,  V 9 ,  w h i c h  i s

iDversely proport ional to the AGC volt-
a g e  u s e d  t o  c o n t r o l  t h e  g a i n  o f  t h e  t u b e .
Thus the S-Meter reads le{t  to r ight on
t r a n s m i t ,  a n d  r i g h t  t o  l e f t  o n  r e c e i v e .

POWER RATING

T h e  S w a n  4 0 0  i s  c a p a b l e  o f  4 0 0  w a t t s ,

PEP input under steady two-tone te6t
. o n d i t i o n s ,  w h e n  o p e r a t e d  w i t h  a n y  o f
the recommended power suppl ies. The
peak envelope power, when voice modu-

lated, i5 considerably more, tyPical ly

500 \ratts,  or rnore,

R e c o m m e n d e d  p o w e r  s u p P l i e s  p r o d u c e  a
no-load plate vol tage ol  approximately

925 volts.  Under TUNE condit ions, or

CW operat ion, this vol tage rnay drop to

a s  I o w  a s  ? 2 0  v o l t s .  U n d e r  s t e a d y  s t a t e

two-tone modulat ion, the vol tage wi l l

drop to apploxirnately 750 volt3,  I f  Power

Ampli f ier id l ing current is 50 rna, and
two tone plate current,  ju8t before f lat-

topping, is 3?5 ma, the peak two -tone

cul lent wi l l  be 560 rna. The PEP input

wiu then be ?50 volts x 560 ma = 420 watts,

Under voice modulat io! ,  beca[rBe average
p o w e r  i 6  c o n s i d e r a b l y  I e s s '  t h e  P o w € r

Ampli f ier plate and screen voltages wi l l

b e  m a i n t a ) n e d  h i S h e r ,  e v e n  d u r i n g  v o i c e

p e a k s ,  b y  t h e  p o w e r  s u p p l y  f i l t e r  c a p a c i -

t o r s .  P e a k  v o i c e  p l a t e  c u ! r e n t  w i l l  t h e l e -

fole also be higher than with two-tone

test condit ions. Under typical  operat inS

condit ions, peak plate current befole

f lat- topping wi l l  be 625 lna at 800 volts,

to result  in a peak envelope power inPut

o f  5 0 0  w a t t 8 .

Reading6 ol  cathode current would not

ref lect this 500 watt  power inPut '  how-

ever,  because oI the dampiDg in the

c a t h o d e  c u r r e n t  m e t e r .  T h e  m e t e r  d a m p -

ing i6 such that the rneter i3 unable to
respond to var iat ions oJ cathode current

in the audible range. Cathode current
readings under normal voice input,  should

n o t  e x c e € d  a p p r o x i m a t e l y  I 5 0  t o  1 7 5  r n a .

POWER AMPLIF]ER PLATE DISSIPATION

There is ol ten a mi s und€ r standing about

the plate dissipat ion of tubes operated as

AB ampl i l iers under voice modulat ion,

In the Swan 400, whi le in the transmit
posit ion, and with no modulat ion'  the plate

voltage wi l l  be 890 vo1te, the plate current

50 rna, and the power input wi l l  be 50 watts.
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Authorit ies agree that the average voice
power  i s  l 0  t o  20  db  be low  peak  vo rce
power .  No rma l l y  some peak  c l i pp rng  i n
the  Power  Amp l i l i e r  (  an  be  to le ra ted ,
and a peak-to-average ratio oJ only 6 db
r ray  somet imeg  occu r .  unde !  such  a
condit ion, the average power input wil l
be 125 \ratts, and plate current wil l  be
about 156 rna. With an average Po'\r/er
Ampli l ier eff iciency of 55 per cent, plate
d i ss ipa t i on  w i l t  be  57  wa t t s ,  o r  28 ,  5

watts per tube. The 6HF5 is rated at
28 watt6 continuous duty cycle in normal
TV  se rv i ce .  Thus  i t  can  be  seen  tha t
under normal operating condit ions th€
PA tubes in the Swan 400 are not being
driven very hard. Only dLrring the tune
up is there any need to exercise caution
by l irnit ing the length of t ime the unit is
held in the TUNE posit ion to about 30
seconds  a t  a  t ime ,

B .  I N S T A L L A T I O N

CENERAL

T h e  S w a n  4 0 0  t r a o g c e i v e r  h a s  b e e n
d e s i g n e d  t o  p r o v i d e  t h e  u t m o s t  i n  e a s e
of operat ion, stabi l i ty,  versat i l i ty,  ar ld
enjoyment.  Maximum enjoyment Irorn
your Swan wi l l  depend to a great extent
on the instal lat ion. For f ixed stat ion or
portable use, operat ion with the Model
I  I ? X B  o r  I  t ? X C  p o w e r  s u p p l y  p r o v i d e s
a  (  o m p a (  t  d r  r d n g e m e n t  w i t h  m a x r r n u m
e a s e  o I  o p <  r a t i o n .  A I I  s w r t (  h r n 8  i s
performed in the transceiver.  For
m o b i l e  i n s t a l l a t i o n s ,  t h e  M o d e l  l 4 - I 1 ?
supply provides switching ar rangements,
and speaker output rnay be fed through
t h e  c a r  b r o a d c a s t  r e c e i v e r  6 p e a k e r ,

POWER SUPPLY

T h e  S w a n  M o d e l s  I I ? X B  o r  l l ? X C  p o w e r
Euppl ies provide aU neces6ary vol tages
r e q u i r e d  b y  t h e  t r a n s c e i v e r .  T h e
suppl ies corne equipped with a pre-wired
p l u g  a n d  c a b l e ,  a l l  ! e a d y  f o r  p l u 8 g i n g
i n t o  t h e  t r a n s c e i v e r ,  T h e  M o d e l  l 4 - I I 7
supply lor mobi le operat ion includes al l
n e c e s s a r y  c a b l e s ,  c o n n € c t o r  p l u g ,  l u s e s ,
and instal lat ion hardwa!e. The Jones
plug lor connect ion to the transcervet ts
furnished with the unit .

8

Power requirements for the Swan 400
are shown in the fol lowing table. Pin
connect ions to the Jones type power
c o n n e c t o r  a r e  a l s o  l i s t e d  a s  a n  a i d  i n
connect ing other brands or horne-brew
p o w e r  e u p p l i e s .

+AC or DC

EXTERNAL SPEAKER CONNECTIONS

Audio output from the transceiver is pro-

vided at pin 12 of the Jones plug. The
other speaker lead goes to the common
c h a s s i s  g r o u n d  a t  p i n  6 .  O u t p u t  i m p e d a n c e
is between 3 and 4 ohms. For mobi le
instal lat ions, the car broadcast speaker
rnay be used, in ]vhich case a DPDT

P i n Nornrnal Minirnum Maximurn

High
Voltage

8
800 vDc
5 O O  M A

600  VDC 1000 vDc
l l i .  Powe r

Mediurn
V o l t a g e

t 0
z? 5 vDc
I 5 0 M A

225 VDC 325  VDC

B i a s
Voltage

3
-  1 1 0  v D c

I O O  M A

- 1 0 0  v D c - I 3 0  V D C

Fi lament
Voltage

4
12 .6  Y 'N

5 .5  a lnp .
I I . 5 V t 4 . 5  v

R e l a y
V o l t a g e

5
r2  VDC

250 MA
I O  V D C 14 .  5  VDC
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seLector s\r i tch should be instal led to

s e l e c t  e i t h e r  t h e  b r o a d c a s t  r e c e i v e r  o r

tranaceiver output.

MICROPHONE

The rnicrophone input is designed lor

high impedance rnicrophones only.  The

c h o i c e  o I  m i c r o p h o n e  i s  i m p o r l a n t ,  f o r
good speech qual i ty,  and ehould be given

s e r i o u s  c o n s i d e r a t i o n .  T h €  c r y s t a l
lat t ice f i l ter in the transceive! provides

a l l  t h e  r e s t r i c t i o n  n e c e s s a r y  o n  a u d i o

response, and fr .rr ther restr ict ion in the

m i c r o p h o n e  i s  n o t  r e q u i r e d .  l t  i s  m o r e

irnportant to have a mic rophone with a

smooth, f lat  response throughout the

speech range. The microPhone PIug
s h o u l d  b e  a  s t a n d a r d  l / 4  i n .  d i a m e t e !

t h r e e - c o n t a c t  t y p e .  T h e  t i P  c o n n e c t i o n

i s  f o r  p u s h - t o - t a l k  r e l a y  c o n t r o l ,  t h e

r i n g  c o n n e c t o r  i s  f o r  t h e  m i c r o p h o n e

terminal,  and the sleeve is for the com-

r n o n  c h a s s i s  g r o u n d .  T h e  m a n u f a c t u ! e l i s

instruct ions should be fol lowed in connect-

ing the lnicrophone cable to the Plug.
W i t h  m a n y  m i c r o p h o n e 6 ,  t h e  p u s h - t o - t a l k

button rnust be pressed to make the

rnicrophone operat ive, even though the

panel funct ion switch i5 in the transmit

posit ion. This leatule rnay be disabled,

i J  d e s i r e d ,  b y  o p e n i n g  t h e  m i c r o p h o n e

case and permanently connect ing the

contacts which control  the microPhone.

ANTENNA

Any of the common antenna systems de-

signed for uEe on the high frequency

amateur bands may be used with th€

Swan transceiver,  provided the input

impedance of the transmission l ine is not

outside the capabi l i ty ol  the pi-output

matching network, An antenna which

ref lects a standing wave !at io on 50 or

? 5  o h m  r r a n s m i s s ; o n  l i n e ,  b e l o w  a P p r o x i  -

matety 4: I  at  the proposed oPerat ing fre -

q u e n c y ,  o r  a  s y s t e m  t h a !  r e s u l t s  i n  a

transmission l ine i iput impedance that

is essent ial ly resist ive and between l5

and 500 ohlns wi l l  take power from the

transceiver with l i t t le di t f icul ty.  I f  tuned

open-wire tral ls lnission l ine is used to

exci te the antenna, a sui table antenna

tuner should be used between the trans -

ceiver and the antenna to Provide a

reasonable i rnpedance match between the

unbalanced coaxial  output and the balanced

open-wire l ine. Methods oI construct ing

a n d  o p e r a t i n g  s u c h  t u n e r s  a l e  d e s c r i b e d
in detai l  in the ARRL Antenna Handbook,

and sihi lar publ icat ions. Fo! oPerat ion

o n  t h e  7 5 -  a n d  4 0 - m e t e r  b a n d s ,  a  s i m P l e

dipole antenna, cut to resonate in the

rnost used polt ion oI the band' wi l l  Per-
forrn sat isfactor i ly.  For operat ion on

t h e  1 0 ,  I 5 ,  a n d  2 0  m e t e r  b a n d s ,  t h e

eff ic iency of the stat ion wi l l  be Sreat ly
i n c r e a s e d  i f  a  g o o d  d i ! e c t i o n a l  r o t a r y

antenna is uBed.

MOBILE ANTENNA

M o b r l e  a n t e n n a  r n s t a l l a t i o n s  a r e  c r i t i c a l ,

s ince any mobi le antenna fo! use on the

h i g h  f r e q u e n c y  b a n d s  r e p r e 6 e n t a  a  n u m _

ber oI cornpromiBe6. Many alnateurs

Iose the ef{ ic iency oJ their  antenna through

improper tuning. Points to remernber

about the rnobi le antenna used with the

Swan 400 are:

I ,  The rO" o{ the antenna loading coi l

BhoIrId be a6 high as possible. There

a r e  s e v e r a l  c o m m e  r c i a l  m o d e l s

a v a i l a b l e  w h i c h  u s e  h i g h  " Q "  c o i l s ,

including the Swan Model 45 and

M o d e l  5 5  5  b a n d  " S w a n t e n n a s . '

2.  The loading coi l  must be caPable oJ

handl ing the power of the Model 400

without overheat ing. In TUNE
posit ion, the power outPut of the
t r a n s c e i v e r  I n a y  e x c e e d  2 5 0  w a t t s .

wide spaced, heavy wire loading

coi ls are e s sent ial ,
9
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3 .

4 .

The SWR bridge is a useful  in6tru-

ment,  but unfortunately i t  is qui te

often mis unde rstood and overrated

in importance. Basical ly,  the SWR

bridge wi l . l  indicate how closely the

antenna load imPedance matches the

transmis sion l ine, With long

t r a n s r n i s s i o n  l i n e s ,  s u c h  a s  w i l l  b e

used in many f ixed stat ion instal la_

t i o n s ,  : t  r s  d e s i r a b l e  ! o  k e e P  t l e

impedance match fair ly c lose i .n

o r d e r  1 0  l i m i t  p o w e r  l o s s .  T h i s  i s

part icular ly true at the higher fre-

quencies. The longer the l lne, and

the higher the frequeDcy, the rnore

important SWR becornes, However,

i n  m o b i l e  I n s t a l l a t i o n s  t h e  t r a n s -

r n i s s i o n  l i n e  s e l d o m  e x c e e d s  2 0  f e e t

in length, and an SWR oI even 4 to I

a d d s  v e r y  l i t t l e  t o  P o w e r  l o s s '  T h e

only t ime SWR wi l l  indicate a low

figure is when the antenna presents

a toad close to 50 ohrns, bot nany

mobi le antennas wi l l  have a base

impedancc as low as l5 or 20 ohrns

at their  !esonant frequencY. In

e u c h  a  c a s e ,  S W R  w i U  i n d i c a t e  3

or 4 to I ,  and yet the system wi l l

be radiat ing eft ic ient ly '

The real ly important tactor in your

mobi le antenna i5 that i t  shoold be

careful ly tuned to resonance at the

d e s i r e d  f r e q u e n c y .  T h e  J a l l a c Y  l n

using an SWR b! idge l ie6 in the {act

that i t  is sometimes Pos sible to

r e d u c e  t h e  S W R  r e a d i n 8  b Y  d e t u n i n g

the antenna. Field strength may

actual ly be reduced in an effort  to

br ing SWR down, Since t ield

strength is the Prirnary Soal '  we

recornmend a FieId Strength Meter

Ior antenna tuning.

I 'or antenna aajustments, the Swan

400 rnay be loaded l ight lY to about

lO0 !na. cathode current in6tead of

the us\ral  500 rna. This wiU l imit

tube dis sipat ion dul ing adjrstrnents,

a n d  w i l t  a l s o  h e l p  r e d u c e  i n t e r l e r -

ence on the frequency. In any case,

d o  n o t  l e a v e  t h e  t r a n s r n i t t e r  o n  f o r

very long at one t ime. Turn i t  on
just long enough to tune and load,

and get a Jield strength reading.

Start  o\r t  with the antenna whiP at

about the center of i ts adjustment

range, Set the VFO to the desired

operat ing Irequency and then adjust

P .  A ,  T U N c  J o r  d i P ,  a n d  P .  A '

LOAD for I00 ma, Then observe

the t ie ld strength reading. The

Field Strength Meter rnay be set

on top oI the dash, on the hood, or

at an elevated locat ion sorne distance

from the car.

Change the whip length a half  inch,

o r  s o ,  a t  a  t i m e ,  r e t u n e  t h €  P . A .

for I00 rna. loading each t ime, and

check f ie ld strength. Cont inue this

p r o L  e d u r c  u n t i l  t h e  p o i n t  o f  m a x i r n u m

Iield strength is found. This adjust-

ment wi l l  be Inost cr i t ical  on 75

r n e t e r s ,  s o m e w h a t  l e 6 6  c r i t i c a l  o n

4 0 ,  e t c . ,  u n t i l  o n  l 0  r n e t e r s  t h e

adjustment wi l l  be quite broad.

AJter tuning the antenna to resonance'

load the P. A. to IuI l  Power'

5 .

t 0
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CONTROL FUNCT]ONS

Functions of the

ON.OFF
SWITCH

FUNC TION
SWITCH

Standby

Calib!ate

R e c  e i v e

Transrnit

T une

Contlols the varioLls
modes  o f  ope ra t i on  o f
the  t ran6ce ive r .

DC Supply - Power to the
t ransce ive r  i s  d i sab led .

AC Supply - Al l  voltages
except medium voltage
are  suPp l i ed .

AC Supply - Plate and

RF CAIN
(In F requency
Control Unit)

MAIN
TUNING

PA GRID

various contlols are as fol lows:

Controls main po\rer to CARRIER
the transceive !. BALANCE

Controls potent iohete!
R 1 4 0 5  i n  t h e  b a l a n c e d

modulator def l  ect ion Plate
circui t ,  and pe rmitg
b a l a n c i n g  o f  t h e  c a r r i e r .

C o n t r o l s  v a r i a b l e  ! e s i s t o r

Rl80l which is cornrnon i t r

the cathodes of V6, RF

AmpliJ ie ! ,  V8 l  st  IF Am -

pl i f ier and V9, znd IF Am-
pl i f ier,  control l ing gain of

t h e s e  s t a g e s .

Controls potent iomete!
R l 2 0 l  i n  g t i d  c i r c u i t  o I
v I 2  A F  O u t p u t ,  a n d  v a r i e s
the gain ot the f inal  audio
output ampl i f ie r ,

C o n t r o l s  C  I 8 0 4  i n  f r e q u e n c y
deterrnining tank circui t  oI

! .  !equency Control  Unit .

Controls CIA and CIB in
plate tankE of t ransmit te!
Inix€! and dr iver.

C o n t r o l s  C 4 l  ?  i n  p i - n e t w o r k

to tune l inal  power arnpl i -
t ier plate to resonance.

C o n t r o l s  C 4 2 0  i n  p i  - n e t w o r k

to match impedance of out-
put load. TuneE input to

Receiver RF Arnpl i f i€ r .

Switches in progres sively
m o r e  c a p a c i t a n c e  i n  P a r a l -
lel  with PA Load, Fine.

Switche 6, plate coi1s, and
a s s o c i a t e d  c a P a c i t o r s  o f

V F O  A m p l i f i e r ,  V I ,  T r a n 8  -

m i t t e r  M i x e r ,  V 2 ,  a n d  D r i -

v e r ,  V 3 ,  A l s o  s w i t c h e s
tank coi l  of  pi-coupl ing
s y s t e m  a n d  a s s o c i a t e d
capacitor s in PA outPut

l l

scleen voltage are aPPlied AF GAIN

t o  V l 3 ,  D C  S u p p l y  -  1 2
volts dc is provided to the
relay ci  !cui t ,  high and
mediurn vol tages supPl ied
to the plate circui ts and
b i a s  v o l t a g e  i s  p r o v i c e d

to the relay control led

S a m e  a 6  f o r  C a l i b r a t e
b u t  v o l t a S e  t o  V l 3  r e -

1 2  v o l t  d c  c i r c u i t  t h r o u g h
relay Kl and KZ i3 corn-
pleted, and al l  tubes us€d

only in rec€ive are
biased to cutoJf.

AII  c ircui ts for t ransmit
a r e  e n e r g i z e d ,  a s  a b o v e ,
but only def lect ion plate

of the balanced modula-
t o r  i s  g r o u n d e d ,  c a p a c i  -

t o r  C 1 5 0 4  i n  t h e  c a r r i e r
osci l lator ie removed
f r o r n  g r o u n d ,  C  1 5 0 3  i s
grounded.

Control6 potent iometer

R 1 6 0 3  i n  t h e  g r i d  V l 6 8
and controls amount o{
audio to the balanced
modulato r .

PA TUNE

PA LOAD,
r.ine

PA LOAD,
C o a r s e

MAIN
BANDSWITCH

MICROPHONE
GAIN
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C . O P E R A T I O N

WARNING

DANGEROUS ruGH VOLTAGE IS
PRESENT ON THE PLATE OF THE
POWER AMPLIFIER WHENEVER
THE POWER SUPPLY IS ENER.
GIZED. NEVER TURN POWER ON
WHEN THE POWER AMPLIFIER
COVER IS REMOVED. HIGH VOLT-
ACE IS ALSO PRESENT AT PIN
EIGHT OF TIIE POWER PLUG.

The Swan Model 400 may be operated
with ei ther the Model 4068 or Model

410 I .requency Control  Unit ,  and may be
o p e r a t e d  l r o m  l I 7  v o l t s ,  a c ,  5 0  t o  6 0
cycle power with the Model I  l?XB powe!

6upply or the Model I l?XC powe! eupply.
The Model 400 may be operated f lom a
1 2 , 6  v o l t  d c  s o u r c e  w i t h  t h e  S w a n
M o d e l  l 4 - l  l ?  p o w e r  s u p p l y .

Before connect ing any cableE to the
Swan 400, perforrn th€ foi lowing stepB:

l �  R o t a t e  t h e  P A  B i a s  c o n t r o l  o n  t h e
rear chassis apron, fuUy counter
c loc kwi s e.

2. Rotate the Funct ion Switch located
on the lower IeJt of  the front panel
c o u n t e r  c l o c k w i 6 e  t o  S T B Y .

3. Rotate the AF Gain Control  countei
clockwise to operate the power

switch to OFF.

POWER SUPPLY AND
ANTENNA CONNEC TIONS

l .  C o n n e c t  e i t h e r  t h e  S w a n  4 0 6 8  o r

410 Frequency Control  Unit  to the

9 pin connector near the center of

t h e  r e a r  c h a s s i s  a p r o n .

2. Connect a 50 to 75 ohln antenna to
the coaxial  connector on the rear
c h a s s i s  p a n e 1 .

3. Connect the power supply cable to
the Jones connector on the rear
c h a s  s i s  a p r o n .

t 2

4. Connect the power supply to the
proper voltaSe solr lce.

RECEIVE OPERATION

L Rotate the AF Gain Control clock -

wise to about the 3 orclock poBit ion.
The po*er switch wil l  opelate
applying f i lament, relay, bias, and
800 volt high voltage to the tran8-

2. Wait  approximately one minute to

al low the tube f i laments to reach

o p e r a t i n g  l e r n p e r a t u ! e .  D u r i n B
t h i s  p e r i o d ,  p e r l o r m  t h e  f o l l o w r n g
s t e p s :

(a) Rotate the Sideband Selector to
the c ounte r  -c lockwise posit ion,
providing lower sideband on 40
a n d  8 0  m e t e r s .  a n d  u D D e r  s i d e -
b a n d  o l r  2 0 ,  1 5 ,  a n d  I 0  m e t e r s .
The oppo6ite 6ideband wi l l  be
s e l e c t e d  w h e n  t h e  6 w i t c h  i s  i n
t h e  c l o c k w i s e  p o s i t i o n ,

(b) Rotate the Phone-CW switch to
Phone,

(c) Rotate the Bandswitch to desired
band.

(d) Rotate Mic. Gain ful ly counter-
clockwis e.

( e )  R o t a t e  C a r .  B a l .  c o n t r o l  t o  t h e
midscale posit ion, with \rhi te

dot on knob aligned with the
r n d e x  m a r k  o n  t h e  p a n e l .

( f )  P r e s e t  P A  P l a t e  c o n t r o l  t o
rnid-posit ion.

(g) Pre set PA
posrr lon,

(h) Preset PA
po si t ion,

Gl id Control  to rnid-

Load Fine to rnid-
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( i )  R o t a t e  P A  L o a d  C o a r s e  t o
p o s i t i o n  6 .

( j  )  R o t a t e  B a n d s w i t c h  o n  F r e  -

quency Control  Unit  to
d e s i r e d  b a n d ,

(k) Set ! ' requency Control  Unit
tuning dial  to desired operat-
ing f !equency.

( l  )  S e t  R ! .  G a i n  C o n t l o l  t o
approximately 3 o'c lock
p o s i t i o n .

3. Rotate the Funct ion Switch clock-
wise to the REC posit ion.

4. Care{ul ly adju6t the PA Gl id and
t h €  P A  P l a t e  c o n t r o l s  f o r  m a x i -
rnudr receive! noi3e. Note: The
PA Grid Control  resonates the
transmit ter dr iver stages and the
receive! RF ampl i f ie!  plate ci lcui t .
The PA Plate ard PA Load con-
trols adjust the input and output
capacitors in the transmit ter power

arnpl i f ier f inal  plate circui t ,  as
wel l  as the receiver RF ahpl i l ier
g r i d  c i r c u i t .  P r o p e  r  a d j u 6 t m e n t
o f  t h e s e  c o n t r o l s  i n  t h e  r e c e i v e
posit ion wi l l  re6ult  in approximately
resonant condit ions in the trans-
rni t ter stage6.

RECEIVER TUNING - IMPORTANT,
READ CAREFULLY.

Precise tuning of a Bingle Bideband
signal is very important.  Do not be
€ a t i s f i e d  t o  m e r e l y  t u n e  u n t i . l  t h e  v o i c e
can be understood, but take the extra
care of sett iDg the dial  to the exact
€pot where the voice sounds natural .
Above al l ,  avoid the habit  of  tuning so
that the voice is pi tched higher than
norrnal.  This is an untortunate habit
pract iced by quite a nuhber ot oPera-

tois,  The fol lowing points help to

explain the effects o{ rnistuning:
I .  I f  you tune so the received voice 1s

higher than normal pi tch, you wi l l
then transmit  of I  f requency, and
your Yirce wi l l  sound lower than
nor't[.] pitch to the other station,
He wl l l  probably retune hi8 dial  to
mak€ / ,rrr  sound r ight.  I f  fou keep
this up, you' I l  g ladoal ly waltz one
another across the band, I f  both
of you are rnistuning to an unnatural
higher pi tch, your11 waltz across the
band twice as fast.  (And someone
wil l  no doubt be accused of f re-
quency dr i f t ) ,

2 .  M i s t u n i o g  ! e s u l t €  i n  s e r i o u s  h a r -
.  monic distort ion on the voice, and

ghould be quite not iceable to the
average ear.  Some wi l l  c laim that
i f  they donrt  know how the other
personrs voice actual ly sounds, they
canrt  tune hi ln in propel ly,  but this
i6 not t rue. With a l i t t le pract ice,
i t  wiU be Iai l ly easy to tel l .  Sorne
voices are relat ively r ich in ha.-

monics, and ale easier to tune iD
r h a n  a  p e r s o n  v , / i t h  a  r ' I l a t "  v o i c e .
AIso, a transmit ter \ rhich is being
o p e r a t e d  p r o p e r l y  w i t h  l o w  d i B t o r -
t ion wi l l  be eaEier to tune in than
one which i€ being over-dr iven and
i s  g e n e r a t i n g  e x c e s s i v e  d i s t o r t i o n ,
There is no lnistaking when you
have a stat ion tuned r ight on the
nose, I t  wi l . l  sound ju6t l ike I 'AM, r '

so to speak. Mainly,  avoid the
habit  of  tuning 6o everyone sounds
higher than rormal pi tch, or l ike
D o n a l d  D u c k .  T h i s  i 6  i n c o r r e c t ,
unneceaaary and sounds terr ible.

3 .  A  v e r n i e r  c o n t r o l  f o r  r e c e i v e  f r e -
quency, sometime6 reterred to as
! ' incremental  tuning,rt  is not avai l -
able on the S\ran 400. Such a device
is not necessary i f  proper tuning
h a b i t s  a r e  e x e r c i s e d .

t 3
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4. Your Swan 400 wi l l  automatic al ly
transmit  on exact ly the same {!e-
quency as the one to which you are

I istening. There is no adjustment
J o r  r n a k i n g  t h e m  t h e  s a r n e ,  s i n c e ,
by using the 6alne osci l lato! for

both send and receive, i t  happens

automatical ly.  I f  separat ion of re-

ceive and transmit  f requency con-

trol  is desired, the Model 22 dual

VFO adaptor rnay be instal led in

the VFO socket on back of the 400,

a n d  a  p a i r  o f  4 1 0 ' s  o r  4 0 6 8 ' s  m a y

t h e n  b e  p ) u g g e d  i n t o  l h e  a d a p t o r '

C A L I B R A T E

T o  c a l i b r a t e  t h e  M o d e l  4 1 0  F r e q u e n c y

Control  Unit  dial ,  tol low these four

s t e p s :

l .  Rotate the funct ion switch to CAL.

Z, Rotate th€ Ki locycles dial  to the

1 0 0  k c  i n c r e m e n t  n e a r e 6 t  t h e

d €  s i  r e d  o p e r a t i n g  f r e q u e n c y .

3, An audio beat note wi l l  be heard

i n  t h e  6 p e a k e r .

4, Adjust the Dial  Set knob for zero

TRANSMITTER TUNING

Tuning of the transmit ter is not com-

pl icated, providing the lew simPle steps

are fol lowed in the co!rect order.  Do

not attempt ini . t ia l  tuneup without f i rst

p e r f o r m i n g  t h e  p t o c e d u r e s  f o r  R e c e i v e

operat ion described above. The louow-

ing procedures assurne that the unit  has

b e e n  c h e c k e d  o u t  i n  R e c e i v e  P o s i t i o n ,
and that the powe! suPPIy and Frequency

Codtrol  Unit  are adjrsted and oPerat ing

properly.

t .  Rotate the Fonct ion S]vi tch to

TRANSMIT, read the cathode

current on the front Pane1 meter.

l 4

Ouickly rotate the CAR BAL con-

trol on the lront Panel until the

mete! reads rninimurn cathode

Next,  adjust the PA Bias control  on

the rear ol  the chassis unt i l  the

mete! reads 50 !na.

3 .

4. I f  thi€ is the f i rst  t ime the trans-

ceiver is being tuned on this band,

set the PA LOAD switch to Posit ion
l .  Afte!  experience ir  tuning uP,

the control  rnay be set to whatever

po6it ion has been found to be

opt imum on each respect ive band.

N o w ,  i n  r a p i d  s u c c e s s i o n :
( a )  T u r n  t h e  C A R .  B A L .  c o n t r o l

clockwise unt i l  a 51i8ht increase

in meter reading is obtained.
(b) Rotate the PA GRID control  for

maximurn meter !eading.
(c) Rotate the PA PLATE control

for minimurn meter leading.
(d) Adjust car.  bal .  for a leading

o I  1 5 0  r n a .
IMPORTANT - Tuning the PA PLATE

for minimum, or "dip, "  i3 known ag
i resonat ingr i  the power ampl i f ie l

plate circui t ,  and i3 vety i lnportant

to preserving tube l i fe.  I f  the

transceive! is held in Tran8rni t  or

TUNE posit ion for more than a few

seconds whi le out of  resonance and

with sorne gl id dr ive, the 6HF5

tubes rnay be severely damaged.

For this reason we tepeat:  CAUTION -

Do not hold the transceiver in Trans-

mit  or TUNE posit ion for any length

of t ime without rrdiPPingri  the PA

PLATE control .  The PA GRID rnust

f i r s t  b e  I p e a k e d r r  a s  i n  ( b ) ,  a b o v e ,

a n d  t h i s  r e q u i r e s  s o m e  c a r r i e r

s u p p l i e d  a s  d e s c r i b e d  i n  ( a ) ,  s o  i t

can be seen that these stePs rnust be

p€rformed quicklY. I f  the PA LOAI)

control  is too far c lockwise, i t  lnay
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n o t  b e  p o s s i b l e  t o  f i n d  a r r d i p |  w i t h
the PA PLATE control .  r .or this
r e a s o n ,  b e  s u r e  t o  o b 6 e r v e  t h e  f i r s t
sentence in this sect ion, Step 4.

5, Rotate the REC. TUNE switch to
TUNE posit ion. Ouickly check the
PA PLATE control  for |dip|  o!
minimom leading. I f  the meter
d i p s  t o  l e s B  t h a n  5 0 0  m a , ,  i n c l e a s e
loading by rotating the PA I.OAD
c o n t r o l s  c l o c k w i s e ,  A f t e r  e a c h  i n -
crease in PA LOAD, resonate the
PA PLATE again; that is,  adjust i t
for dip.  Cont inue increasing PA
LOAD unt i l  the PA PLATE dips to
4 5 0 - 5 0 0  m a .  T h e n  s w i t c h  b a c k  t o
R E C E I V E .

CAUTION: Do lrot  hold the t lans-
c e i v e r  i n  T U N E  p o s i t i o n  J o r  m o r e
t h a n  3 0  s e c o n d s  a t  a  t i m e ,  e v e n
though PA PLATE is re€onated,
With fuu gr id dr ive to the 6H! '5 PA
tubes, which you have in TUNE
posit ion, they are dis6ipat ing
con8iderably more powe! than they
d o  d u r i n B  n o r m a l  v o i c e  t r a n s r n i s -
sion, 60 a short  tuning period lnu6t
b e  o b s e r v e d -

A--,4.,.1t*La''.a?,:!a,a;aa'.-J.aI.A
aLLI.L.. /^ l. .-..2 o '.I -4,

6 .  U n d e r  s o m e  c o n d i t i o n s ,  i t  m a y  n o r
be possible to load up to 500 ma,
This fnay occur with lowe! than
norhal l ine vol tage or tubes not
quite up to par,  part icular ly on l0
rneteis,  The curlent increase when
tuning the plate circui t  of l  resonance
wil l  provide a clue as to how {ar the
power ampl i{ ier can be loaded. I l
the meter s\r ings up to 600 or ?00
m a .  o n  e i t h e r  s i d e  o f  r e s o n a n c e ,  i t
wi l l  be easy to load up to 500 or even
more, But,  i f  the tubes dra\r  ju6t

500 ma. off  resonance, you can only
load to 400 or 450 rna. This is not
necessari ly a sign that you have a
problem, Peak input power with

voice modulation wil l  st i l l  be 400
wa t t s  when  you  l oad  l o  400  ma .  i n
TUNE posit ion. A new pair of PA
tubes may al low yor.1 to Load higher,
o! possibly a new drivet tube wil l
help. Pl irnal i ly, the level to which
you can load wil l  serve as an indica-
t ion of when tubes are deteriorating.
If you can load to 500 ma. when the
set is new, and after a few monthg
of operating you cannot get above
400  ma . ,  o r  so ,  i t  i s  p lobab ly  t ime
to leplace the 6HF5 tubes, and
possibly tbe 6GK6 driver. The other
tubes should also be checked at that
t ime .

AVERAGE PA LOAD SWITCH POSI-
TIONS. The {oUowinS po6it ionB are
{or a 50 ohrn non-inductive load,
and indicate approximately lphere
the PA LOAD srritch will end if the
antenna and coaxial cable are well
matched.

BAND PA LOAD SWITCH

'7.

8 0
4 0
2 0

I O

POS.  7
8
9
9

l 0

A large deviation from theBe po6it ion8
indicates a possible matching problem,
althouSh operation may 6ti l l  be quite
Ba t i s fac to ry .  PA  LOAD sw i t ch  pos i -
t ions below 5 wil l  generauy be
needed only with very low impedance
loadB, such as a 75 rneter rnobile
antenna with center loading coil .

VOICE TRANSMISSION. After tuning
up as outl ined above, piess the Push-
to -Ta lk  bu t ton  on  the  m ike  and  ca re -
ful ly set the CAR, BAL. control for
minirnum meter readin8, While
speaking into the mike, slowly rotate

7 .
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the MIC. GAIN control  unt i l  occa-

sional peak reading oI l?5 to 200
ma. are obtained. With most
rnicrophones, the MIC. GAIN con-
trol  wi l l  be set between 9 and l2
o r c l o c k ,  b u t  i t  r n a y  v a r y  c o n s i d e r -
abry. The ALC circui t  wi l l  help
l imit  cathode current to about 200
rna.,  but turning the MIC. GAIN
{rp too high wi l l  st i l l  produce f lat-
t o p p i n g  a n d  6 p u r i o u s  s i B n a l s ,  s o  i t
is important to hold i t  down. The
meter is qui te heavi ly damped, and
its reading * i th average voice modu-
l a t i o n  m a y  n o l  l o o k  v e r y  i m p r e s s i v e ,
but the voice peak6 are going wel l
o w e r  t h e  4 0 0  $ a t t  P o \ " e r  r a t i n g  o f
your Swan t lan6ceiver,  and signal
r e p o r t s  w i l l  v e r i f y  t h i s  f a ( t .

8.  TRANSMITTER TUNING WITH

SWR BRIDGE OR FIELD STRENGTH
M E T E R .  l f  e i t h e r  o I  t h e 6 e  i n s t r u -
ments is avai lable, they are highly
r e c o m m e n d e d  a s  a  b e t t e r  m e t h o d  o {

tuning the PA AmpliJ ier,  s ince they
provide a direct indicat ion of rela-

t ive output.  With the SWR Bridge

i n  F o r w a r d  p o s i t i o n ,  o r  w i t h  t h e

F i e ] d  S t r e n g t h  M e t e r  5 e t  t o  p i c k  u p

a port ion of the radiated power,

simply adjust the PA TUNE and PA

LOAD controls for rnaxirnurn output.

This rnust be done quickly,  l imited

to about 30 seconds, to l imit  tube
di6sipat ion as previously mentioned.
This method wi l l  result  in rrraxr-

lnum possible output and eff ic iency,
as wel l  as rnaxirnum l ineari ty.  You

wit l  probably f ind that cathode
current readings end uP somewhat
l e s s  t h a n  5 0 0  m a .  o n  l 0  m e t e r s
b e c a u 6 e  g r i d  d r i v e  i s  t h e  l e a s t  o n

this band. On 80 rneters where gr id

dr ive i6 the greatest,  rnaxinurn out-
put wi l l  be reached at rnore than
500 rna. These are a normal condi-

t ion.
1 6

NOTE - The cathode cur.ent level
to which the PA is loaded wil l  have
no bealing on tube l i fe, When
transmitt ing with nolrnal voice modu_
lation, average Povwer inPut rr i l l  be
the sarne regardless of how high or
1ow the PA was loaded while tuning.
Peak output, I inearity, and lowe8t
distort ion wil l  go along with maxi-
mum loading. In other words, You
wil l  not extend tube l i fe by loading
to  a  l esse r  deg ree ,  The  sec re t  t o
long tobe l i fe is simply to keep
TUNE-up periods short and not too
frequent.

AM OPERATION
(S ing le  S ideband  w i th  Car r i e r )

L  Tune  up  t ransmi t te r  t o  f u l l  ou tpu t
on  s ing le  s ideband  on  des i red  f re -
quency band as described above,

2, Rotate MIC GAIN contlol to lul l
coun te r - c lockw iae  Pos i t i on .

3. With Function Switch in TRANSMIT,
rotate CAR BAL control unti l
ca thode  cu r ren t  r s  app tox ima te l y
150  ma .

4. While talking in a nollnal tone oI
vo rce  i n to  the  rn i c rophone ,  i nc rea6e
MIC GAIN sett ing unti l  variat ion is
j us t  d i sce rn ib le  on  me te r .  Th i s
sett ing wil l  result in adequate hodu-
lation with one sideband.

CW OPERATION

l. Tune transmitter to f ir l l  output a6
desc r ibed  above .

2 .  I n s e r t  C W  k e y  i n  t h e  k e y  i a c k  P r o -
vided on the back of the 400. Use

a standard I /4 inch diamete! 2
circui t  phone plL1g.
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3 .

4 .

Add  a  .4T  o r  .  5MF.  ,  200  vo l t
caPacitor across the key. This
capacitor rnay be added internally
i f  des i red ,

Switch the PHONE -CW control owe!
to  CW pos i t i on .  Then  sw i t ch  the

Funct ion Switch to TRANS. to
t r a n s m i t ,  a n d  R E C .  t o  r e c e i v e .

5. In{ormation on a sidetone modif i -
cat ion for the 400 iB avai lable on
r e q u e s t .

GENERAL

The fol lowing proceduies are given in
the order performed during the factory
al ignrnent fo!  the transceiver,  For
home servicing only part ial  al ignment
m a y  b e  n e c e s s a r y .  R e a d  a l l  p r o c e d u r e s

careful ly before commenc ing ei ther
part ial  or complete al iSnment.  See
F i g u r e s  4  a n d  5 I o r  c o m p o n e n t  p l a c e -
rnent.

Equiplnent Requi!ed

L Cal iblated audio freqqency signal
g e n e r a t o r ,  r a n g e  2 0 0  t o  5 0 0 0  c p s .

2. 500 watt  dummy load with output

3. Vacuum tube voltmeter,
4, Walsco 2543 coi l  adjustbent tool .
5,  Field str€ngth meter
6. Cal ibrated RF Signal Generator.

P!e -Al ignment Condit ions

l .  N e u t r a l i z i n g  c a p a c i t o r B  C 4 l 3  a e t
t o  r n i d - p o i n t  a n d  C 3 l 6  B e t  t o
approxirnately 3/4 turn l rom fut l
cornpres 6ion.

2 .  P e a k  l F  t r a n s f o r m e r s  f o r  m a x i -
rnurn background noise with AF and
RF gain Iul l  c lockwi8e (ei the!

bottom or top core adjustrnent).
3,  Loosely,  couple f ie ld strength

r n € t e r  t o  C 3 l ?  ( o f f  p i n  9  o f  V 4 )
with al l igator cl ip on cerahlc
capacitor body.

T R O U B L E S H O O T I N G

4. Transmit bias potentiometer ful l
counter-clockwise (maximurn bias).

VFO AMPLIFIER PLATE
CIRCUIT ALIGNMENT

Wi th  VTVM f rom p in  I  o f  V7 ,  Rece ive r
M ixe r ,  t o  g round ,  on  -15  vo l t  sca le ,
and using a Model 410 or 4068 Frequency
Control Unit,  adjust Vr'O Amplif ier
Plate coi ls {or peak VTVM heading as
fol lowB:

D .  A L I G N M E N T  A N D

Band
V F O  F l e  -

VFO Dial
Reading

Frequency  ( kc ) Co i l

8 0 3 , 8 0 0 L t  04

40 1 2 , 3 0 0 7 , 1 2 5 L  1 0 3

l 5 r  6 ,  050 Lt  0z

l o 2 8 , 5 0 0 L l 0 l

TRANSMITTER MIXER AND DRIVER
PLN,TE CIRCUIT ALIGNME NT

1,. Rernove screen voltage f lorn V4 and
V5 by disconnecting orange wire to
telrninal str ip irnrnediately adjacent
to  V5  baBe .  (P t .  A  i n  F ig .  5 .  )

2 .  Connec t  VTVM ac ross  P .412 ,  4 .7K
resistor bet$/een pins I and 2 of
terminal str ip irnmediately behind
bif i lar coi l  in cry6tal f i l ter, !ange
- I5  vo l t  sca le ,  (Po in t s  B  and  C  in
F i g . 5 ) .

t 7
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FIGURE 4

[-a.f

TOP VIEW,  MODEL 400 TRANSCIEVER.

1 8

FIGURE 5 BOTTOM VIEW, MODEL 400 TRANSCEIVER
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3. Set PA grid tuning Iul ly clockwise,
phone -cw switch in Phone Posit ion,
sideband selector in USB Posit ion.

P rocedure :

Adjust bandswitch to band shown and
adjust coi ls for Peak VTVM !eading as
fol lows:

Function
Switch Band

vFo
F req ,
( t . ) Adjust

Tune* 8 0 4 , O 2 5 LZO' ,  L305 ,
c I 5 0 7 ,  z L 4 0 l

Tune 4 0 7 ,  350 L204, L304

Tune z o r 4 , 5 0 0 LZ03,  L303

Tune 2 1 , 5 0 0 LZ |Z ,  L30Z

Tune I O 2 9 , ? 0 0 L 2 0 r ,  ! 3 0 1

* Note: I {  VTVM and f ield strength meter

exceed ful1 scale readinS, gwitch to

t r a n s m i t  p o s l t r o n  a n d  i n s e r t  c a r r i e r

w i t h  c a r r i e !  b a l a n c e  c o n t r o l  t o  k e e p

reading on scale. Fietd Bt length meter

and VTVM must both Peak at same t ime

since i t  is possible to t | .1ne the coi ls to

t h e  V F O  l r e q u e n c y  o n  l 0  m e t e r s .  C a r e

rnust be taken that the coi ls be hrned

pro pe r ly.

Fol lowing the above Procedures, replace

o r a n g e  w i r e  t o  P i n  I  o f  t e r m i n a l  s l r i P

adjac ent to V5.

ALIGNMENT OF 5T?5 KC

TILTER TRAP

W i t h  R F  a n d  A F  g a i n  a t  m i d s c a l e ,  f e e d

5I?5kc signaf to antenna connector and

adj\rst  L60Z unt i l  heterodyne di€aPPea!8

o !  S  - m e t e r  r e a d s  z e r o '

ADJUSTMENT OT CARR]ER
FREOUENCY

A. With dummy load and outPut meter
attached, tun€ transceiver for lnaxi-
rnurn otrtput.

B .  Nu l l  ou t  ca r r i e r  w i th  PTT  Pressed
and set reBting Plate current to 50

ma wlth bias Pot.

C, Connect AF generator to MIC JACK '
adjust MIC, GAIN ful l  CCW-

Proced|1!e:

Wi th  AF  genera to r  a t  1500  cP3 ,
inc reaee  MIC .  CAIN  to  P !oduce  a
100 ma, reading on the meter.

Adjust 2801 for rnaxirnuln meter
read ing .

L

z .

3. Adjust both toP and bottom corea of
Zl40l for maxirnlrm rnetei reading.

4. Adjust MIC. GAIN for t ' teter read-

ing of 300 rna.

5 .  Se t  AF  genera to r  t o  300  cPs .  Ad jus t
C1507  Io r  me te r  read ing  o f  75  ma .

6. Repeat stePs I through 5 for USB

opera t i on ,  ad ju6 t i ng  C  1506 .

PA NEUTRALIZATION

Wi th  P .  A .  coa tse  l oad  i n  po6 i t i on  I ,  se t
{req. to 14. 150, PA Plate control at 9
o rc lock ,  i nse r t  ca r r i e r  and  peak  P .  A .

Crid control, adj\rst ing Car. Bal. con-
trol for 200 MA, Turn PA control
slowly thlough iesonance. Cathode
current should diP srnoothly and rise to
2OO MA on the 1oll  caPacitY side of
re6onance. If ,  instead, there i6 a peak

above ZOO MA either side of the dlP'
stop rotation of the PA plate control at

t 9



I  MODEL 4OO TRANSCEIVER
D. Alignrnent and T rouble shooti.ng (Cont)

the peak and adjust C 4I3 to reduce IP CRYSTAL CALIBRAToR ADJUST

to 200 MA. Repeat above check and
read jus t  as  necessa ry  to  ob ta in  the  Wi th  t ransce ive r  t uned  to  15 .0  mc  WWV

des i red  smoo th  d ip .  Fo !  1O mete rs ,  ad jus t  C1304  fo !  ze ro  bea t  w i th  WWV.

use  above  p rocedure  bu t  ad jus t  #C  3 I5 .
S-METER ADJUSTMENT

ADJUSTMENT OT 'L6OI
With antenna disconnected and with RF

Wi th  t ransce ive r  t uned  to  28 .8  mc ,  and  ga in  fu l l y  c lockw ise ,  se t  R606 ,  l oca ted

RF and AF gain at maximum, adjust on rear Panel to read zero' Make suie

L60l for lnaxirnurn backgro[nd noise. no local signals are being received'

i

:.:

i

;
:

I

\

zo



I  MODEL 4OO TRANSCEIVER

CAPACITORS c 4 I  I
c 4 L Z
c4t3
C 4 L 4
c4t  5
c 4 t  6
c4r7
c 4 r 8
c4r 9
c4z0
c4zL
c4zz
c4z3
c4z4
c 4 2 5
c426
c427
c4z8
c429
c 4 3 0
c 4 3 l
C 60 I
c 6 0 2
c  603
c604
c 605
c  606
c ? 0 1
c 7 0 z
c 7 0 3
c704
c705
c 7 0 6
c 7 0 1
c 709
c 8 0 I
ca0z
c 8 0 3
c 8 0 4
c 8 0 5
c90 r
c90z
c903
c904
c 1 0 0 r
c r 0 0 2
c r 0 0 3

. 002 ,  z0% 3  KV D isc

.002 ,  20% 3  KV D isc
20 pf P. A. Neut. Trimber
l 5  2 0 %  3  K V  D i e c
210, 57o 2500Y Micz
2? o, 5% 2500! Mrcz
200 pI PA Tune
50  l0% 6  KV D isc
Two  50  l 0% 6  KV D iscs
4 r0  pJ  P .  A ,  F ine  Load
Two I50 ,  r0% r  Kv  NPo  D iscs
Two 150 ,  I 0% I  KV  NPO D isc8
3 3 0  l 0 %  5 0 0 V  M i c a
3 3 0 ,  l 0 %  5 0 0 V  M i c a
33  0 ,  l 0% 500V M ica
3 3 0 ,  r 0 %  5 0 0 V  M i c a
330 ,  L0% 500V M ica
330 ,  l 0% 500v  M ica
330 ,  L0To  500V M ica
. 0 I  + 8 0 - 2 0 %  5 0 0 v  D i € c
.5  l 0% 200V My la r
.01  +80 -20% 5o0v  D is  c .
.  0 I ,  + 8 0 - 2 0 %  5 0 0 v  D i s c .
.  0 r ,  + 8 0 - 2 0 %  5 0 0 v  D i s c .
I0 ,  5% 500V M ica
5pf, r0lo, NPO
r  00 ,  5%,  MICA
30 ,  l 0% r  KV  D iec
30 ,  l 0% I  KV  D iBc
. 0 I  + 8 0 - 2 0 %  5 0 0 V  D i s c
220  5% 500V M ica
430  5% 500V M ica
5  I0% NPO D isc .
5 ,  l 0% NPO D isc .
.  o t ,  +80 -20% 500v  D iec
. 0 L ,  + 8 0 - 2 0 %  5 0 0 V  D i s c
.  o r ,  +80 -2o% 500v  D isc
.  0 1 ,  + 8 0 - 2 0 %  5 o 0 V  D i e c
10 ,  l 0% I  KV  D isc
,002  Zo% I  KV  D i6c
. 0 1  +  8 0  - 2 0 %  5 0 0 v  D i a c .
, 0 1  + 8 0 - 2 O T o  5 0 0 V  D i 6 c
.  01 ,  +80 -20% 5o0v  D isc
.  o t ,  +a0 -20% 500v  D isc
I  p f  l 0% Ce  ram ic
.  0 1 ,  + 8 0 - 2 0 %  5 0 0 V  D i s c
Zz0 ,  Z0% I  KV  D isc

z l

E

c r 0 l
c t 0 2
c l 0 3
c I 0 4
c l 0 5
c l 0 6
c z 0 l
c z 0 2

czo3
cz04
c 2 0 5
c z 0 6
c207
c z 0 8
c z 0 9
czto
czr l

c z t 3
c 3 0 3
c 3 0 4
c 3 0 5
c 3 0 6
c 3 0 7
c 3 0 8
c 3 0 9
c 3 I 0
c 3 I t
C 3  T 2

c 3 1 3
c 3 t 4
c 3 r 5

c 3 t 7
c40z
c403
c404
c405
c406
c 4 0 ?
c 408
c409
c4r  0

. 002 ,  Z0%,  IKV  D i  sc

.  0 1 ,  + 8 0 - 2 0 % ,  5 0 0 V  D i 6 c

. 0 1 ,  Z 0 % ,  l K v  D i s c
,  OOZ +8O -20% 500V D iec
.  0 1 ,  + 8 0 - 2 0 %  5 0 0 V  D i e c
50 ,  5% 500V M ica
. 0 r ,  + a 0 - 2 0 %  5 0 0 V  D i s c
4 0 - 3 0 - 1 0 - 2 0  M f d .
430 -450 -450 -25 1{ V Elect.
. 002 ,  Z0% I  KV  D isc
1000 ,  5% 500V M ica
1 5 ,  5 %  5 0 0 V  M i c a
24 ,  5% 500V M ica
I20 ,  5% 500V M ica
l3  0 ,  5% 500V M ica
r0 ,  5% 500V M ica
12 ,  5% 500V M ica
15 ,  5% 500V M ica
50 ,  5% 500V M ica
2  p f  I 0% 500V Ceramic
, 0 r  + 8 0 - 2 0 %  5 0 0 v  D i 6 c
.  o I  + 8 0 - Z o %  5 0 0 V  D i e c
100  5% 500V M ica
100  5% 500V M ica
68 ,  5% 500V M ica
15 ,  5% 500V M ica
20 ,  5% 500V M ica
68 ,  5% 500V M ica
4?0 ,  5% 500V M ica
5 1 0 ,  5 %  5 0 0 V  M i c a
30 ,  5% 500V M ica
680 ,  5% 500V M ica
50 ,  5% 5oov  M ica
9 I ,  s% 500v  M ica
1 .5 /ZO p l  Mrca  T r imme!
.002 ,  20% I  KV  D isc
.O02 ,  Z0To  I  KV  D isc
. 0 I  + 8 0 - 2 0 %  5 0 0 v  D i e c
. 0 1 ,  + 8 0 - 2 0 %  5 0 0 V  D i s c
.  o t ,  +80 -zoyo  500v  D isc
I0  mf  I  50WV E lec t ro l y t i c
.  0 I ,  + 8 0 - 2 0 %  5 0 0 v  D i s c
.  01  rn {  +80 -20% 500V D isc
.  0 I  m f  +80 -20% 500v  D iec
.002 ,  Z0% I  KV  D isc



I MODEL 4OO TRANSCEIVER
E.  Par ts  L is t  {Cont )

CAPACITORS (Cont)

C 1 0 0 4  . 0 0 2 ,  2 0 %  I  K V  D i s c
C r 0 0 5  , 0 0 2 ,  2 0 %  I  K V  D i s c
C I 0 0 6  . 0 0 2 ,  2 0 %  r  K V  D i s c
C l I 0 l  . 0 0 r ,  2 0 %  I  K V  D i e c
C l l 0 2  . 0 1 ,  + 8 0 - 2 0 %  5 0 0 V  D i s c
C l l 0 3  , 5  m l  l 0 %  2 0 0 V  M y l a r
C l Z 0 l  . 0 0 2  2 0 %  I  K V  D i e c
cr?oz  zz0 ,  20% I  KV D isc
C 1 2 0 3  , 0 0 5 ,  t 0 %  1 6 0 0 V  M y l a r
c l 3 0 l  . 0 r ,  + 8 0 - 2 0 %  5 0 0 v  D i s c
C 1 3 0 2  1 5 0 ,  l 0 %  5 0 0 V  M i c a
CI303 5-80  p{  Mica  Tr immer
C l 4 0 l  . 0 1  + 8 0 - 2 0 %  5 0 0 V  D i s c .
C l 4 0 Z  Z Z 0  2 0 %  I  K V  D i s c
C 1 4 0 3  . 0 r ,  + 8 0 - 2 0 %  5 0 0 V  D i s c
C1404 .0o2,  20% I  KV D isc
c 1 4 0 5  .  o l ,  + 8 0 - 2 0 %  5 0 0 v  D i s c
C l 5 0 r  2 0 ,  5 { o  5 0 0 V  M i c a
CI ' IZ  5 ,  I0% NPO Disc
CI503 50 ,  5% 500V Mica
C 1 5 0 4  3 0 ,  5 %  5 0 0 V  M i c a
C 1 5 0 5  5 0 ,  5 %  5 0 0 V  M i c a
C 1 5 0 5  5 - 3 0  p f  C e r a m i c  T r i m m e r
Cf  50? 6-30  p l  Ceramic  Tr immer
c 1 5 0 8  . 0 1  + 8 0 - 2 0 %  5 0 0 v  D i s c .
c r 6 0 t  . 0 r ,  + 8 0 - 2 0 %  5 0 0 v  D i e c .
c 1 6 0 2  .  o r ,  + 8 0 - 2 0 %  5 0 0 v  D i s c .
c r 6 0 3  2 2 0 ,  2 0 %  I  K V  D i s c .
C 1 5 0 4  1 0 0 ,  2 0 %  I  K V  D i s c .
C 1 6 0 5  . 0 r ,  + 8 0 - 2 0 %  5 0 0 v  D i s c
C f  A - B  8 5  p f  p e r  s e c t i o n

RESlSTORS

R l 0 I  ? 5  o h m s
1{t uz 50 offns

R l 0 3  4 7 K  -  I  w a t t
Rl04 LzK _ Z \xatt

R20r z1K
R 2 0 3  l 8 K  -  2 w a t t
R204 4, ?K - I  v/att
R Z 0 5  6 . 8  K
R 2 0 6  4 . 7  K
R 2 0 ?  4 . ?  K
R 3 0 l  r 0 0  K
R3  02  210  K

2 2

t  0 0
l 0 K

t 0 K
I K
1 0 0
1 0 0
S e l e c t e d
zK - 5To - UzW
l oK  -  l 0  wa t t
4 . ?  - 5 T o - I w

4 . 7 - 5 % - r w
r  u l !  l ' las -Hot .

l o K - I w
4 , 1 K
2 . 2  M e g .
I  M e g .

4 ? K - l w
I K
IK  -  S  -Me te  r  Po t ,
270
47  0K
I  50K
z7K
I K
2 ? K - t w
470

47K
I K
I  00K
4?K
1 0 0
47K
I K
l 0 0 K
I  Meg .
I  OOK
2?  0K
27  0K
z , 1 K
l 0 0 K
4?0K
I K
41K
z7K
z7 0K

R304
R 3 0 5
R 3 0 6
R 3 0 ?
R402
R4 03
R404
R404A,*
R405
R406
R40?
R408
R 4 I O
R 4 l l
R4 l2
R 4 I 3
R 6 0 l
R 6 0 2
R 603
R605
R 6 0 6
R60?
R 6 0 8
R 6 0 9
R ? O I
R ? 0 3
R? 04
R80r
R802
R 8 0 3
R804
R805
R 9 0 1
R902
R903
R904
R 9 0 5
R I O O I
R 1 0 0 2
R 1 0 0 3
R1004
R 1 0 0 5
R I O O 6
R I I O I
R I  I O z
R  I 1 0 3
R I  I 0 4
R l l 0 5



I  MODEL 4OO TRANSCEIVER
E,  Pa r t s  L i s t  (Con t )

RESISTORS (Cont) LZ05  4  mc  -  l l  uh
L206 RFC - 200 uh
L30 I  28  mc  -  2  uh
L,'UZ Zt tt\C - a \tn

L303  14  rnc  -  3 .2  uh
L304  ?  rnc  -  3 .6  uh
L305  4  rnc  -  l l  uh
L306  RFC -  200  Bh
L40 l  t 4  rnc  -  0 .8  uh
L 4 0 Z  4 r n c - 6 u h
L403 RFC - rnh
L404 RFC - 200 uh
L405  RFC -  l ?  h
L406 RFC - 55 uh
L60 l  28  mc  -  l .  2  uh
L60Z  5 l?5  kc  -  90  uh
L603  13  mc ,  30  uh
L6O4 13  rnc ,  l .  5  uh
L70 l  RFC -  200  uh
L l00 r  RFC -  200  t rh

TRANSFORMERS

Z30 l  Pa las i t i c  Suppre  s  Bo r
Z 4 0 l  P a r a s i t i c S u p p r e s s o r
Z 5 O l  P a r a s i t i c S u p p r e s s o r
Z 8 0 l  5 l ? 5  k c  I . F .  T r a n s .
Z 9 0 l  5 1 7 5  k c  I .  F .  T r a n 6 .
Z l40 l  5175  kc  Ba l ,  Mod .  T ran6 .
T?01  B i f i l a r  F i l t e r  Co i l
T  l 20 l  A . I ' .  Ou tpu t  T rans .

SWITC HES

S - I  A - B - C - D - E - F B a n d s w i t c h
S-Z  P .A .  Coarse  l oad
S-4  Phone  -Cw Se lec to r
5-5 -b Unctron Swrrcn
S-6  S ideband  Se tec to r
S -1201  Power  On-O l f  Ganged  w i th

R l20 l  A .  F .  Ga in  Po t .

DIODES

D40 l  TS-2  ALC D iode
D4o2 TS-2 ALC Diode
D60l TS -2 S-Meter Diode
D l70 l  rN  2974R8 Z  ene r

2 3

R l r 0 6
R l z 0 l
R 1 2 0 2
R 1 2 0 3
R l 3 0 l
R I 3 0 2

R l 4 0 l
R I 4 0 2
R 1 4 0 3
R 1404
R 1 4 0 5
R 1 4 0 6
R 1 4 0 7
R r 4 0 8
R 1 4 0 9
R l 4 1 0
R I 5 0 I
R I 5 0 2
R t 5 0 3
R I 5 O 4
R I 6 0 I
R 1 6 0 2
R r 5 0 3
R l  604
R 1 6 0 5
R 1 6 0 6
R l 7 0 r
R  1 7 0 2
R l ? 0 3
R l ? 0 4
R l ? 0 5
R 1 7 0 6
R I  ? 0 7
R 1 7 0 8

corLs

L t  0 l
LL  02
L I 0 3
Lt04
L Z O t
LZ0Z
L203
L204

l Z 0  -  Z s r
I Meg. A. F. Gain Pot.
I  Meg ,
z7 0K
27K
I  00K
I  M e g .
4?K
47K
t  50K
4 .  ?K
5K Car .  Ba l .  Po t .
47K
47K
I  00K
l 0 0 K
27K
I  M e g .

27K
I K
r  50K
I K
I  Meg .  M ic .  Ca in  Po t .
z'7 0K
Z .  Z  Meg .
47K
8 0 0  -  l 0 w
9 0 0 - l 0 w
27K
27K
l. 5K - l0 \,v
6 K  -  l 0  w
1 . 5 K  l 0  w
47K

2 3  r n c  - 2 u h
16  mc  -  4  uh

9 r n c  - 4 u h
2 8  m c  - 2 u h
2l rnc - 2 uh
14  rnc  -  3 .2  uh
7  rnc  -  3 .6  uh



I  MODEL 4OO TRANSCEIVER
E.  Pa r t s  L i6 t  (Con t )

RELAYS Y4 6HF5 Power AmPlif ier
V5 6HF5 Powe ! ArnPlif ier

K l  4PDT Re lav ,  12  VDC Co i l  v6  IZBZ6  Rec .  R ,F .  A rnp .

KZ 2PDT Relay, l2 VDC Coil V7 l2BE6 Rec' Mixer

CRYSTALS

Y70 l  5175 .5  KC Ser ies  Res .
Y 7 0 2  5 l ? 5 , 5  K C  S e l i e s  R e s .
Y ? 0 3  5 l ? 3 . 5  K C  S e r i e s  R e s .
Y 7 0 4  

' 5 1 ? 3 . 5  
K C  S e r i e s  R e s .

Y ? 0 5  5 I 7 3 . 3  K C  S e r i € s  R e s .
Y l 3 0 l  1 0 0  K C  C a l i b .  O 6 c .
Y I 5 0 1  5 l ? 6 . 8  K C  C a r ,  O s c .
Y 1 5 0 2  5 1 7 2 . 8  K C  C a r .  O s c ,

TUBES

VI  5EW6 VFO AmPl i f i e r
YZ  l2BE6  T rans .  M ixe r
V3  5GK6 P .A .  D r i ve  r

V8  6EW6 l s t  I .F .  A rnP '
V9  128A6  2nd  I .  F .  A lnP ,
V IO  l }1^x?  P rod .  De t /Rec .  A .  F .
V I I  6BN8 AGC Amp. /Rec t .
V l z  6GK6 A .F ,  Ou tpo t  A rnp ,
V l3  t28A6  Crys ta l  Ca l i b ra to r
V l4  73  60  Ba l .  Mod ,
V l5  fZBA6  C  a r r i e  r  Osc i l l a to r
VI6 IZAXT Mic, ArnpLif ier
V l7  OA2  Vo l tage  Regu la to r

ADDITIONS

C 4 3 Z  , 0 l  5 0 0  V  D i s c .
C 3 I 7  1 5 ,  5 0 0  V  D i s c
C l I 0 4  .  0 0 I ,  5 0 0 V  D i s c
R4 l4  4 .7K  Compos i t i on

z4
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