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'  POZ I  DRIV '  SCREWDRIVERS

Metr ic  threod cross-heod screws f i i ted to Rocol  eouioment  ore of
t h e  ' P o z i d r i v '  t y p e .  P h i l l i p s  t y p e  o n d  ' P o z i d r i v '  i y p e  s c r e w d r i v e r s
o r e  n o t  i n t e r c h o n g e o b l e ,  o n d  t h e  u s e  o f  t h e  w r o n g  s c r e w d r i v e r
w i l l  c o u s e  d o m o g e .  P O Z I D R I V  i s  o  r e g i s t e r e d  i r o d e  m o r k  o f
G .  K .  N .  S c r e w s  o n d  F o s t e n e r s  L i m i t e d .  T h e  ' P o z i d r i v '  s c r e w d r i v e r s
o r e  m o n u f o c t u r e d  b v  S t o n l e v  T o o l s  L i m i t e d .
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TECHNICAL SPECIF ICATION

The performonce os stoted in ih is speci f icot ion is oppl icoble to the widebond condit ion.
ff the optionol RF tuning unit is fitted on odditionol 20dB of protection is given art l2+o/o
off- tune.

Frequency Ronge: l5kHz - 30MHz.

Modes of Reception: A1 , A2, A2H, A2J, A3, A3A, A3J, A3H with the
fol lowing opt ions:

( l )  Cho ice  o f  USB o r  LSB.
(2) Provision for reception of A3B or Fl .
(3) Provis ion of  AFC.

Tuning: ( l )  12 Progrommoble Chonnels.
(2) Cont inuously tunoble synthesizer in l01z, 20Hz

or lkHz increments over the full frequency ronge.
Seven d ig i t  e lectronic reodout.

Tuning Accurocy: t  5Hz relot ive to the frequency of the wonted signol .

Frequency Stob; l i ty:  ( l )  The fol lowing opt ionol  ol ternot ive frequency
stondords moy be fitted:

(o) Frequency Stondord Type 9400

(i)  Temperoture: t  t  in tO7C.

( i i )  Long Term: t  1.5 in | ,O'over q30 doy
period or r  5 in l0 'per doy.

(b) Frequency Stondord Iype 9420

(i)  Temperoture: !  o in lo l0f  c.

(ii) Lons Term: 
l"J,j,; Lorril"irig?j:,
ooy .

(2) Provision is mode for the use of on externol
frequency stondord.

Antenno Input:  ( l )  Widebond: 50 to 75 nominol .  BNC cooxiol
connector.

(2 )  RF  tun ing  i sqvo i l ob le  w i th in  the  rece i ve r .
This is provided by f ive outomoticol ly

RA. IZB Vo l  .  I Tech .Spec .  ( l )



selected bondposs f i l iers cover ing the frequency
ronge I  MHz to 30MHz. Monuol RF peok tuning is
provided over eoch pre-selecied bond of f requencies.
Eoch tuned ronge provides o nominol  oi ienuof ion of
20dB ol 12!"k off-tune. A low poss filter is used
be low I  MHz .

(3) Receiver mui ing is provided to protect the receiver
from locol  emissions on the tuned frequency. The
operrr t ion of  the mut ing circui ts permits 'breok in '  or
' l is ien through'operot ion when keying ot  o rote of
up to 20 bouds,

(4) The receiver wi l l  wi thsiond without domoge RF input
signols of  30V (EMF) cont inuously.  A fuse ond
spork gop is provided for protect ion ogoinst higher
vo l i oges .

(5) Re-rodiot ion with the ontenno input terminoted in
50Q is less thon 10 pV.

Sensi i iv i ty:  ( l )  CW ond 55B (Al  ,  A2H, A3A, A3H, A3J)

ln o 3kHz bondwidih the sionol- to-noise rot io is
bei ter thon:

500kHz-30MHz,  l 5dB  w i th  I  uV  (EMF)  i npu r .
50kHz-500kH2, l5dB wi ih 3 pV (E/v1F) input.
l 5kHz-5OkHz ,  l 5dB  w i th  l 0  pV  (EMF)  i npu t .

(2) DSB (A2, A3)

In o 3kHz bondwidth the signol- io-noise rot io is
better thon:

500kHz-30MHz, l5dB wirh |  .5 pV (EMF) input
70ol. moduloted,

50kHz-500kH2, l5dB with 5 pV (EMF) input
70"/c moduloted.

l5kHz-5okHz, l5dB wirh l5 pV (EMF) input
70"/o modu loted .

lF Seleci iv i ty: (l) ssB (A3A, A3J)

Possbond ot -6dB: 250H2 to 3000H2.
Possbond ot -60dB: -650H2 qnd +4100H2.

or ol iernot ively
Possbond ot -6dB: 250H2 to 6000H2.
Possbond ot -60dB: -300H2 ond +8000H2.

Tech .Spec . (2 )RA.  lZ l8  Vo l  . l



(2) rsB (A3B)

Possbond ot
Possbond oi

or ol ternot ively
Possbqnd ot
Possbond ot

-6dB: 250H2 to 3000H2.
-60d8: -400H2 ond +4100H2.

-6dB: 250H2 to 6000H2.
-60d8: -300H2 ond +8000H2,

C ross Modulotion:

Reciprocol Mixing:

Blocking:

lntermodulotion Products:

(3',t Cw/MCW/AMIFSK (Ar , A2, A3, A2H, A3H, Ft)

Stondord Receiven. In oddition to the mode-selected
5SB or ISB f i l ten, up to four opt ionol  lF f i l ters moy
be f i t ted ol though certqin combinot ions of  foci l i t ies
wi l l  permit  only three f i l ters to be f i t ted. lF f i l ters
of the fol lowing nominol  posbonds ore ovoi loble:

0 .3kHz ,  l kHz ,  3kHz ,  6kHz ,  8kHz ,  l 3kHz .

Alternot ive f i l ters con be suppl ied to speciol  order.

With o wonted signol greoter thon 300 ;rV EMF, in o
3kHz bondwidth, on unwonted signol, 30olo moduloted,
removed not less thon 20kHz, will be greoter thon 300mV
EMF, to produce on output 20dB below the output
produced by the wonted signol .

With o wonted signol  of  less ihon 100 pV EMF, in o 3kHz
bondwidth, on unwonted signol more thon 20kHz removed
will be greoter thon 70dB obove the wonted signol level
io give o noise level 20dB below the output produced by
the wonted signol  .

With o wonted signol of I mV EMF, on unwonted signol
more thon 20kHz removed must be greoter thon 500mV
to reduce the output by 3dB.

( | ) Out of Bond

With two 30mV EMF signols seporoted ond removed
from the wonted signol by not less thon 20kHz the
third order intermodulotion products ore not less thon
-85dB below either of the interfering signols ond
typ ico lly better thon -90dB.

(2) In Bond

Two in bond signols of 30mV EMF will produce third-
order intermodulolion products of not greoter thon
-40d8.

M. lZ l8  Vo l  . l Tech.Spec. (3 )



Spurious Responses:

A b L :

AFC (A3A, A3B):

BFO Ronge:

lF Ouipui  (AGC On):

Audio Chorocier ist  ics:

( l  )  Exiernol

Exiemol s ignols,  20kHz removed from the wonted
signol,  must be ot  leost 80dB obove the level  of  the
wonied signol  to produce on equivolent output.

(2) Internol

The speci f ied sensi t iv i ty f igures in the CW/SSB
modes ore noi reduced by more thon 3dB os o resuli
of  ony internol ly generoied spur ious signols.

(2)

( l  )

(2)

( " )

(d)

(e)

(l ) Ronse

An increose in input of  lOOdB obove 2 pV
EMF wi l l  produce on output chonge of less thon 6dB.

Sw i t ched  se lec t i on  o f  AGC 'o f f  ' ,  ' sho r t '  ond  ' l ong '

t ime constonts is provided .

AFC is ovoi loble os on opi ionol  internol  foci l i ty ond
is provided with o front ponel swi ich for switching
AFC in or out of  operot ion.

Copture ronge: *  50H2.

Fol low ronge: + 500H2 or beyond.

Residuol Error:  2Hz mox.

Memory: In the event of  corr ier fo i lure,  or
worsening of the corrier to noise/
modulot ion level  of  l0dB, no re-
tuning is necessory for fodes of up
to  I  m inu te .

+ 3kHz vor ioble by o slow moi ion conirol  .

| , 4MHz ,  nomino l l y  l 00mV (EMF)  i n to  50Q.

( l  )  Output Levels:

(o) Line outputs,  lmW nominol  into 6009
bolonced, odiustoble by presei  level  control  on
front ponel io +5dBm.

(b) Phone outputs unbolonced, lOmW nominol into
600c).

50mW into on internol  loudspeoker which is
copoble of  being swi iched in or oui  of  operot ion.

Connect ion for externol  speoker I  wott  into 8Q,

Two 3mW, 600f,) outPuts

RA.  1778 Vo l  . l Tech .Spec . (4 )



(2) AF Response:

(o) Line outpuls.  Within I  dB from I  00Hz to 6000H2
relot ive io the level  of  o stondord l000Hz ione.

(b) The overol l  AF response wi l l  be dependent upon
the lF bondwidth selected ,

(3) AF Distortion:

(o) Line outputs. Not greoter thon 2/o ot specified
output of  I  mW nominol  .

(b) Loudspeoker outputs. Noi gr€oter thon 57o ot
50mW output to internol  loudspeoker,  ond lW
outpui to externol speoker.

(c) Phone outputs. Not greoter thon 5% ot specified
output of I OmW nominol .

With o wonted signol ot o level of I mV ond the AF output
odiusted to I mW, the cross tolk from on equol signol in
the opposite sidebond, ot greoter thqn 400H2 from the
corr ier,  is not greoter thon -50dB relot ive to lmW.

( l)  Frequency shi f t  ronge, 85Hz io 850H2.

(2) Moximum keying speed 200 bouds.

(3) Telegroph distortion not greoter thon 5% up to 100
bouds.

(4) Telegroph output. Polor (double cunent) DC output
opproximotely l00mA with choice of 6-0-6V or
80-0-80V " Normolly positive on 'Mork' . Provision
is mode by internol odiustment for neutrol (single
current) operotion .

(5) Morly'spoce reversol is ovoiloble to the operotor ond
o 'tune' switch position is provided to permit tuning
of the receiver without operot ing the telepr inter.

A meter is provided on the front ponel to indicote RF
level ,  AF level  to l ine, FSK tune, ond sui toble
performonce or supply test  levels.

l00V-125V or 200V-25Oy', + l@/o, 45-65H2.

Approximotely 6Or'A (Bosic receiver) .
Approximote ly 90/A (Ful ly equipped).

Cross Tolk (A3B):

Frequency Shift Demodu lotion
(optionol):

Metering:

Power Supply:

Power Consumption:

RA. lZ8 Vol . l Tech.Spec.(5)



Environmentol  Condit ions: The equipmeni is designed to meei certoin of  ihe
requirements of  the Br i t ish Defence Speci f icot ion
DEF.l33, L2, for ombient temperoture ronge of:

Operot ing Temperoture - lOoC to +55oC "
Storoge Temperoture -4OoC to +7OoC.
Reloiive Humiditv g5o/o ot +lnoc.

Dimensions: Rock Mounted ln Bench Cobinet

Heish t :  l78mm (7  in . )  220mm (8 .65  in . )
Wid ih :  483mm ( l  9  in . )  495mm ( l  9 .5  in . )
Depth :  41  Omm (16.15  in . )  445mm (17.5  in . )

Weisht (opprox), 22ks (48.51b) 28ks (61 .5lb)

FRONT PANEL CONTROLS AND FITTINGS

l2 woy Rotory Chonnel Selecior Swi ich
Rotory VFO Type Frequency Conirol
Tuning Roie Switch (Fosi ,  Medium, Slow ond Lock)
RF Tuning Control
AGC Time Consionis Sw i tch
AFC On/Off  Swi ich (Opt ionol)
AFC Lock Lomp (Opt ionol)
Mode Switch
Meter Foci  l i ty Switch
Meter
Chonnel,  Tune, Lood
Loudspeoker
Loudspeoker Switch
Heodphone Socket
lF Goin Control
AF Goin Control
BFO Slow Motion Control
Line Level Preset Ad iusters
F i  l ter  Switch
Power On/Off Sw itch

REAR PANEL CONNECTIONS AND FACIL IT IES

Antenno Input Socket (BNC)
Antenno Input Fuse
Power lnout Socket
Moins Voltoge Ad iuster Ponel
Power Input Fuse
Te lepr inier Supply Fuse
Telepr inier Supply Se lector Swi ich

M. 1778 Vo l  . l Tech .Spec . (6 )



Ground Terminql
34MHz Inpuy'Output Socket
34MHz Input/Output Switch
Frequency Stondord Inpuy'Output Socket
Frequency Stondord Interno l/Externo I Switch
35.4MHz lo 65 .4MHz lnput/Ouiput Socket
35.4MHz to 65.4MHz Input/Output Switch
AGC Output (for divenity operotion)
Line Output(s) (2 outputs for ISB version only)
Loudspeoker Output
Two 3mW, 600-ohm outputs
Mute Line
FSK Output
I  .4MHz lF Output Socket

Terminol
Str ip

RA. lZl8 Vol . l Tech.Spec.(7)
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_G_E_N E I A _L_ _D_E_S_C_ & r_l'_T_r _O_N

INTRODUCTION

L The RA. \778 is o ful ly synthesized sol id stote communicotions receiver providing
reception foci l i t ies for LSB/USB (A3A, A3H, A3J), AM(A3) ond CW(AI).

Foci l i t ies for ISB(A3B), FSK(Fl)qnd AFC ore provided by optionol, internol ly f i t ted, modules.

2, The receiver is fu l ly synthesized ond tunoble over the ronge l5 kHz io 30 MHz, with
o bui l t - in memory foci l i ty which con be progrommed wi ih up to I2 f requencies for

ropid chonnel chonges. Frequencies con be re-progrommed from the front ponel oi ony time.

BRIEF  TECHN ICAL  DESCRIPTION

3. A three posi t ion memory switch is provided on the front ponel .  ln ihe
'Chonne l ' pos i t i on  the  p rog rommed chonne lsa re  se lec ied  by  the  mu l i i -woy

chonnel swi ich with ihe chonnel number cleor ly disployed, the moin tuning conirol  oct ing

os o clor i f ier  wi th o ronge of +500 Hz. The LED frequency reodoui is l inked to the switch

in the 'chonnel,  posi t ion giv ing the opt ion of  disploying the frequency or inhibi t ing the

disploy for secur i ty reosons.

4, To pogromme o chonnel on the receiver,  ihe oppopriote chonnel is selected ond

the switch is turned to the 'Tune'  posi t ion. This t ronsfers ful l  control  to ihe moin

tuning control  ond the receiver is then tuned io the required chonnel f requency which is

disployed on the seven digi t  LED reodout.  This tuned frequency is pogrommed.into ihe

memoiy uni t  by turning the swi ich io the 'Lood'  (spr ing biosed) posi i ion. A rechorgeoble

nickel-codmium bottery provides the power for the memory circui ts io ensure fhot the

progrommed frequency informot ion is unoffected by moins switching or dur ing extended

moin power supply foi lures.

5.  In cddi t ion io the progromming foci l i ty,  the single knob frequency control  ol lows

the receiver io be tuned ocross the comPlete bond from l5 kHz to 30 MHz. Three

rotes of funing moy be elecironicolly selecied (fost I kHz steps, medium 20 Hz steps ono

slow I0 Hz steps) ond once the required frequency hos been set the single knob moy be

electr icol ly disengoged io el iminote ony occidentol  f requency chonges due to v ibrot ion or

movement. Unbroken frequency-seorch focilities ore ochieved throughout the full frequency

ronge without fhe need for MHz swiiching.

M. lZ8 Vo l  .  I
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6. Up io s ix lF bondwidth f i l ters moy be selected. Of these, two ore normol ly
sidebond f i l ten outomoticol ly selected by fhe MODE swi ich .  l f  AFC is f i t ted, one

of the f i l ters must be o corr ier f i l ter .  The symmeir icol  f i l ters f i t ted ore selected by o f i l ter
switch ond moy be chosen from the nominol  f i l ter  bondwidths ovoi loble,  which ore 0.3 kHz,
I  kHz, 3 kHz, 6 k{z,  B kHz ond 13 kHz. A slow moi ion BFO conirol  is provided for CW
operol ion. A bui l t - in meier moy be switched to indicote RF ond AF levels os wel l  os supply
vol toge levels.  A further meter switch posi t ion provides for o tuning indicot ion when the
AFC foci l i ty is f i t ted .

7,  A switched moni ior loudspeoker is provided ond o front ponel socket permits heod-
phone monitor ing of  the sidebond selected by the MODE swi ich. A cooxiol  ontenno

socket is mounted on the reor ponel for the connection of o cooxiol onienno feeder.

B. The bui l t - in power uni t  is copoble of  operot ing from o 100 io 
'125V 

ot 2f f i  lo 250V,
45 to 65 Hz supply.  For FSK operot ion on integrol  6V-0{V or B0V-0-80V

signol l ing supply,  selected by o reor ponel switch, is provided for the ossocioted telepr inters.

9, The receiver is phose-locked to o reference frequency, ond one of three ovoiloble
frequency stondords is fitted internolly. The Temperoture Compensoted Crystol

Osci l lotor (TCXO) provides o stobi l i iy  of  1.5 ppm over the ent i re temperoture ronge ond is
odequoie for most services where 5SB speech or wide-shift telegrophy is used, or where ihe
operoting temperoture is stoble. The Type 9400 frequency stondord provides o higher stobility
to meet the requirements of nqrrow-shift telegrophy operoiion, while the Type 9420 frequency
stondord provides o very high order of  stobi l i iy ,  both short  ond long ierm.

MECHAN ICAL DESCRIPTION

'10, 
A r ig id,  die-cost,  fu l l -width chossis provides the bosis for the moin frome of the
receiver. lvlounted within comporimenls on the underside of this chossis ore the

mixer boords ond port of ihe frequency generotion sysiem. /v'lounted on the iop of the chossis
is on oluminium box struciure,  which houses up to nine (dependeni on the oPi ions f i t ted)
pr inted circui t  boords, eoch indiv iduol ly screened. These pr inied circui t  boords moy be
hinged out ond then locked into position for mointenonce PurPoses. Also mounied on top of
the chossis is the frequency stondord module ond the power supply ironsformer. A solid-stote
high speed reloy ond o current l imit ing bol lost  lomp ore included in FSK venions of  the

receiver.  The power supply pr in ied circui t  boord is mounied on the inside of  the reor ponel

ond odiocenf to this boord ore mounied the power supply smoothing copocitors. The power

supply regulotor ouiput tronsisiors ore mounied on o heofsink ottoched to ihe reor Ponel .

Further printed circuit boords, contoining memory ond decoder logic circuits ore mounted on

the inside of  the front ponel.

TRANSIT SCREWS

I I . Where o receiver is mounted in o ioble-top cobinet, lwo tronsit screws ore provided;

these ore oointed red to ossis i  ident i f icot ion ond ore shown in Fig.  3.  To ovoid

domoge to o receiver tronsporied within o toble-top cobinet, it is imporiont to ensure thot

both of these screws ore securely in position'

RA. IZB Vo l  .  I
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IDENTIFICATION OF VARIANTS

12. Becouse of the vorious options ovoiloble numerous differing versions of the RA.l778
moy be derived. ln order to ideniify ihe optionol focilities fitted to o porticulor

receiver, o series of suffix chorociers ore odded to ihe RA.1778 type number on rhe \pe/
seriol number plote ottoched io the reor of the receiver chossis. The meonings of the suffix
chorocters ore described below: -

Voriont Suffixes

13, Fint Suff ix: Alphobeticol identificotion of symmetricol ond sidebond filters
fitted, occording to Toble l, which gives exomples of the more
common vorionts of filter combinotions.

NOTE: A iotol of six filten nny be fitted. In sfondord produciion models five
symmetr icol  f i l ter  posi t ions ore selectoble ond ore wired to the FILTER
switch ol though certoin combinoi ions of  foci l i t ies wi l l  l imit  ihe
symmetricol filters fitted to three. For exonple, on ISB version with
AFC is limited io three symmetricol filters os the other ihree filter
positions ore occupied by the USB, LSB ond corrier filters' On the other
hond, o receiver eguipped with USB only hos spoce for four symmetricol
filters ond one corrier filter.

Second Suffix:

Ihird Suffix:

Fourth Suffix:

Fifth Suffix:

Sixth Suffix:

Frequency stondord fitting.
O indicotes no internol frequency stondord fitted; receiver
operotes from externol frequency stondord.
Sl indicotes 1,5 ppm TCXO.
52 i ndi cotes Type 9400.
53 indicotes lype9420.

RF Tuning Unit.
O indicotes not fitted.
R indicotes is f i t ted.

ISB f i l ter  ident i f icot ion.
O indicotes not required '
83 indicotes 3 k{z fflter (2'7

86 indicotes 6 kHz filter (5.7
kHz minimum bondwidth).
kHz minimum bondwidth).

Frequency Shifr Keying.
O indicotes FSK foci lity noi fitted.
F indicotes FSK foci l i ty is f i t ted.

Automotic Frequency Control ,
O indicotes AFC fiocility noi fitfed.
C indicotes AFC foci l i ty is f i i ted.

M.lZl8 Vol .  I
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TABLE I

Exomoles of  Fi l ter  Orl f  ions

First
Suffix

Symmetr icol
Fi l ten (kHz)

Sidebond Fi l ter (kHz)
USB LSB

0.3 J B

R. 0.3 I I

C 0.3 'I B

D 0.3 1 8 2.7

E 0.3 8 6 6

F 0.3 I 6

' t ?
6 6

n B
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l .

Irl JJS]! ! = g A=TJ=E! J= =s=u= P= t ll

the RA.lV8 receiver contoins o rechorgeoble bottery which supplies power io ihe
vorious circuits which mointoin the stored frequency/chonnel settings during breoks
in the supply of up to opproximotely 24 hours.A two-position link is fitted to the
decoder boord (PM694) to ollow the bottery to be disconnected for mqintenonce
Purposes.

Before o receiver is instolled, ensure thot the link on the decoder boord is set fo the
BATTERY ON position. Before undertoking ony moinienonce work on either the de-
coder boord or the memory boord (PM693) set the bottery link on the decoder boord
fo the OFF position. Fqilure to do so moy couse domoge io ihe bottery ond other
comoonents.

NOTE: Removol of the bottery link moy couse stored frequency or chonnel doto io be losi.

3. The bottery is chorged, whilst ihe receiver is switched on ond power is opplied, from
on iniernol supply. A ful ly dischorged bottery wil l  be ful ly re-chorged in opproximoiely
l5 hours. the life of the bottery is opproximotely three yeors.

RA. 178 Vol .  I



CHAPTER 2

.LN_S-TAL_L-AILQN

INTRODUCTION

l .  This Chopter conioins instruci ions for power supply preporot ion, receiver connect ions,
telepr inter preporot ion ond funct ionol  checks. The contents of  the Chopier must be

coreful ly studied ond ol l  necessory preporot ions completed before proceeding to the switch-
on ot poro. 25.

POWER SUPPLY PREPARATION

Mo ins Connector

2, The receiver issuppl ied with o mqins leod ond plug ossembly,  l t  is  esseni io l  thot
the Eorth wire of  the moins leod is wired io o rel ioble eorth point .  The detoi ls of

the  mo ins  p lug  o re  g i ven  i n  f i g .  2 , I  .  The  no rmo l  co lou r  code  i s : -

Brown
B lue

L ine
Neutrq I

GreenAel low (or Green) Eorth (ground)

When ossembl ing the coble to the plug ensure thot ihe eor ih pin is locoied diometr icol ly
opposi te to ihe slot  in the plug body.

EARTH PIN

NEUTRAL
P I N

Moins Suppty Ptug Fig.2'1

-==--uNscREw 
FoR

ACCESS TO PINS

RA. l77 t i  Vo l .  I
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Fuse I inks

3 .  Check

ANTENNA
POWER
STANDBY
TEL

Supply Voltoge Selec t ion

thot  fusel inks of  the correct  rot ing ore f i t ted to the reor  ponel  os fo l lows:-

Fuse Rot ing

500 mA'I  
A (ont i -surge)

2A (on t i -surge)
|50  mA

Replocement Type

4. check thot the vol toge selector.  locoted on the reor ponel,  is correci ly set r ,o
su i i  t he  l oco l  sou rce  o f  o . c .  power .  The  o r row  on  i he  p lug - in  se rec to i shou ld

point  ic the nominol  vol i ,oge of the supply.

NoTE: The_ supply vol toge must remoin within l0% of thot selected since o low vortoge
wi l l  couse the internol  regulot ion circui ts to t r ip ond o high vol toge wi l l  g ive r ise
to increosed internol  temperotures.

INTERNAL BATTERY

5' The RA.1778 receiver contoins o rechorgeobre boi tery which suppries power frc the
vor ious circui ts which mointoin the stored frequency/chonne I  sett ings dur ing

breoks in the supply of  up b opproximoiery 24 hours.  A two-posi i ion r ink is f i t ted to
the decoder bcord P114694 to ol low the bottery to be disconnecled for moinienonce purposes.
The  l oco t i on  o f  t he  boo rd  i s  shown  in  F ig .4 .

CAUTION:

Before o receiver is instol led, ensure thot the l ink on the decoder boord is ser
lo the BATTERY ON posi t ion. Before under-toking ony mointenonce work on
either ihe decoder boord or the memory boora leur ls)  ser the bottery l ink on
the decoder boord ro rhe oFF posir ion. FATLURE To Do so MAy aAUsE
DAMAGE TO THE EATTERY AND OTHER COMPONENTS. Since removo.
of the bottery l ink moy couse stored frequency or chonnel doto to be losi ,
oppropr iote re-tuning should be corr ied out on c omplei ion of  mointenonce.

5. The boi tery is chorged from on internol  supply whi lst  the receiver is switcheo
ond power is oppl ied. A ful ly dischorged bot iery wi l l  be ful ly re-chorgeo

in opproximotely l5 hours.  The l i fe of  the bot iery in normor ,se is oppro" irotely three
yeors .

Bel l ing Lee LZ54
Beswick TDC 134
Besw ic  k  TDCl34
Be l l i ng  Lee  562

RA. l28  Vo l . l z- l



TUNING/pISPLAY OPT| ON SELECTTON

7 .  The duol switch ossembly Sl ,  nnunted on ihe Menn ry Boord, con be Preset lo
give the funct ions l isted in Toble 2 when the MEMORY switch is set io CHANNEL

operot ion. The switch ossembly comprises two rocker switches ( ident i f ied by the morkings
f l  ond iT[on the boord,)  mounted in o single block. See Fig.  4 for locot ion. Fig.  2.2
below shows the closed ond open posi t ions, ond Toble 2 gives the vor ious tuning ond disploy
foci l i t ies which ore ovoi loble when operot ing on CHANNEL. Remove the dust cover f rom
ihe switch block in order to operoie.

Tuning/Disptoy Selection
(SEE TABLE 2)

Frg.2'2

TABLE 2

Tuning/Disploy Select ion

. JPPER EDGE Ot r  VEMORY BOARD

.1----1':i"'l 
lB B I

I  I oPEN I
l-/-

SWITCHES CTOSED (UPWARDS)

SWITCHES OPEN (DOWNWARDS )

Switch Posi t ions
vpnon'  )ee  r tg .  t . l

Tuning,/DisPloY Foci I i tY

Both 'Open '

Swifch l f  c losed:
Switch lll open.

Switch j j  open:
Switch ITI  c losed.

Disploy permonent ly of f  ond tuning ronge
restr icted to +500 Hz.

Disploy permonent ly on ond tuning ronge
restricted to *500 Hz.

( l )  Chonnel 4,  disploy on ond ful l  tuning
ronge  ovo i l ob le .

(2) Other chonnels,  os for Opt ion l .

RA. l778  Vo l . l z-J



CONNECTI  ONS

Al l  connect ions,  except  heodphones,  ore mode ot  the reor  of  the receiver ,  The
r e o r  p o n e l  d e t o i l s  o r e  i l l u s t r o t e d  i n  F i q .  3  o t  i h e  b o c k  o f  t h e  b o o k .

8.

Heodphones.

9. Heodphones (of  500Qimpedonce) nuy be plugged into the front ponel PHONES
socket.  The required phones iock plug is o Rendor R22600 (Rocol Port  No.922l l7)  .

Antenno

10 .  The  ANTENNA socke i  w i l l  occep t  o  50Qcr  T5Ounbo lonced  coox io l  l i ne ,
connect ion being nrode vio o Tronsrodio BNC type BNlr/5 f ree plug (Rocol

900038) or equivo len t.

lF Outpuh

Tr .  ( l )  MA|N lF  OUT : Provides the I  .4 MHz lF signol  ot  o level  of
50  mV p ,d .  (nomino l )  i n t ' c  50Q.

(2) rsB rF ouT :  Suppl ied from the ISB lF boord when this
oot ionol  boord is f i t ted .

These outpuis ore used for connect ing externol  equipment which operotes oi  I  .4
MHz, for exomple Rocol RA.l766 RF Signol Disploy Unit ,  MS56l 100 kHz
Adoptor,  etc.

Osci l lobr lnpu fs ond Ouiputs

12. ( l )  I  MHz IN/OUT :

(2) 34 MHz IN/OUT :
LO |N/OUT

Wiih the I  MHz lNT,/EXT switch set t rc lNT,o
I  MHz  s igno l  o f  0  dBm (509  l eve l  i s  ovo i l ob le
ot th is socket.  This provides on externol
reference for o digi io l  f requency meter when,
for exomple, checking correct synthesizer
operot ion. The EXT posi t ion ol lows on
externol  I  MHz reference to be oppl ied when
the receiver is operot ing os o diversi ty s love
receiver .

These sockets ore used in coniunct ion wi ih the
diversi ty operot ion of  the receiver (refer io
Figs, 6,7 ond 8).  The ossocioted INT/EXT
swifches ore set to INT unless the receiver is
operot ing os o slove in o diversi ty system.

RA.1778  Vo l . l 2-4



t ) l

:
t  I  LINE OUTPUT Audio Line output from moin lF ( l  mW nominol into

I  MA|N rF  6000) .
2 I SSB Receiver: USB or LSB os selected by MODE/  

sw i t ch .
ISB Receiver:  USB

3  E  Eor th .

4 ,  ISB LINE Audio l ine output f rom LSB chonnel -  ISB receiver only.
5) OIJTPUT I mW nominol into 500(I

5 Ls 1i::1#:tti:,"Ji::tii$*;[T: l';i;*::i .'
into 8 fI Two 3mW, 606) outputs derived from LS terminoi

7 E Eorth.

I FSK lN I Used for FSK diversity interco nnec t ion . Refer to
9  FSK OUT J  F iss .  6 ,  7  ond  8 .

Eorth Termino I

13. A terminol  is provided on ihe reor ponel for connect ion frc the eor ihing system
of o cobinet,  or lo on eorth stoke.

Terminol  Str ips TSI ond T52

14. Two 9 woy terminol  str ips ore mounted on the reor ponel.  Connect ion detoi ls
ore os fo llows :-

ldeni i f icot ion F unc t io n

2-5RA. l28  Vo l .  I



ldent i f icot ion Funct ion

T52

I DIVAGC For Diversi ty AGC connect ion (Figs. 6,  7 ond 8).

2  E  Eor th .

3 MUTE An eorth connect ion to this pin mutes the receiver.

4 TEL O/P\ Connect ion (v io o ser ies resistor)  for te lepr inter (FSK

5 TEL E J versions only,  see poro'  l8)

6 +12V +l2V supply for exiernol  equiPmeni,  curreni  should not
exceed 50 mA .

7 STD/+I2V Provision for externol stondby +12V supply for the
internol  f requency stondord .

B DIV RL Diversi ty reloy (FSK versions only) .  Used in coniunct ion
with the Rocol MM.532 oudio switching module (see

Fis .  9) .

9 ISB DIV AGC ISB diveni ty AGC connect ion io second receiver,  for
diversi iy rccepi ion, ISB version only.

DIVERSIry RECEPTION

15. Interconnect ion deioi ls for diveni ty recept ion systems ore given in Chopter 5 ond

Figs. 6,  7 ond 8. Before interconnect ing the two receivers,  eoch should be

individuol ly checked in occordonce with the instruct ions in this Chopter.

16. The Lo, 34 MHz ond I  MHz INT/EXT switches on the reor ponel should be set to

INT for the mosier receiver ond EXT for ihe slove receiver.

CONNECTION OF TELEPRINTERS

Operoiing Choracteristics

17, Before preporing the receiver the fol lowing telepr inter doio musi be known:-

(l ) lts operoting voltoge ond current .

M. l77B Vo l .  I
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(2) l ts vol toge polor i ty.

Typicol  choro cter ist ics ore: -

(o) Br i t ish telepr inten I Vol toge, +80V (polor) .
Current, 20 rnA .

(b) Europeon (cont inentol)
ie lepr inters :  Vol toge, -80V ond 0V (N-).

Curreni '  40 mA,

Receiver Preporotion for Te lepri nier Operoli on

18. Corry out the fol lowing ot the receiver reor ponel:-

( l )  Set the TEL vol ioge switch to 6V or 80V, os required.

(2) Sei  the TEL polor i ty switch to one of the fol lowing:-

(o) N+ for +B0V ond open circuit .

(b) P for +80V.

(c) N- for -BOV ond open circuit .

(3) Connect o resistor R whose volue ( in kQ) is colculoted thus,

R= 80
Teleprinter current (mA)

in ser ies with the IEL O/P terminol .  Fig,  2.3 shows such on orrongement

for two teleprinters. Eoch resistor should be roied ot 4 wotts ond must be

f i t ied where vent i lo i ion is odequote.

T E L E P R I N T E R
N o  I

Fig.2'3

IE tEPRINTER
N o  2

l'.
] "

Tetaprinter Limiting Resistors

RA.1778 Vo l .  I
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19. For unottended operotion it is necesory to prevent the teleprinter from running
when tronsmission ceoses, both when o 'hold '  tone is being sent ond when fhe

tronsmit ier is switched off .  When fhe i ronsmil ter sends o cont inuous tone holding wi l l  occur
outomoticol ly,  os long os the MODE switch on the receiver f ront ponel is set io the
oppropriote N or R position (the oppropriofe posiiion is most eosily deiermined by switching
between the two ond observing the teleprinter copy) .

20. When the tronsmitter is switched off, chonnel noise must not couse the receiver to
operote the telepr inter in o rondom monner.  To prevent this the fol lowing

modificotions must be corried oui (except for diversity operotion): -

( l )  On terminol  str ip TSI l ink the FSK lN terminol  to the E ierminol .

(2) Link together pin 30 ond pin I on the lr,1o in lF boord PiV1674.

21 .  This wi l l  enoble the IF goin conirol  to oct os o sensi t iv i iy control  .  This meons ihot
the  l ower  end  o f  t heo .g ,c .  ronge  i s  removed ,  so  tho t  i f  t he  o .g . c .  vo l t oge  fo l l s

below the threshold determined by the posi t ion of  the lF goin control ,  ihe outpui  to the
Telepr inter wi l l  revert  to the Siop current,  ond the pr inter wi l l  not pr in i  ot  rondom,

22. Provided the lF goin control  is odiusted so thot,  wi th the tronsmit ter of f ,  the
ieleprinter iust does not print ot rondom, ihe received tronsmission will operote fhe

telepr inter in the normol woy. l t  should be borne in mind, thot some chonnels ore noisier
thon oihers ond i t  moy be necessory to odiust the lF goin when chonging chonnels.

Te lepr inter Supply Select ion

23, The TEL 80V/6V ond N+/P/N- switches on the reor ponel of the receiver, together
wiih the FSK TUNE, N ond R positions of the MODE switch, provide fhe necessory

requirements for the mo[oriiy of telepriniers. Certoin polor types of ieleprinter, however,
require o posi t ive-hold vol toge ( id le condit ion) when the MODE switch is set to FSK TUNE,
ond olso when the received tronsmission is swiiched off , The oositive hold for such tele-
pr inters con be obtoined by meons of o s imple modif icot ion, os fol lows. This modif icot ion is
esseni io l  when using N* pr inters.

Modificotion for Positive Hold Voltoge

NOTE BEFORE ANY WORK 15 CARRIED OUT ON THIS EQUIPMENT ALL
POWER SUPPLIES MUST BE DISCONNECTED.  POWER SUPPLIES ARE TO
BE RECONNECTED ONLY WHEN THE PERSON RESPONSIBLE FOR
EMBODYING OR INSPECTING THE MODIFICATION IS  SATISFIED THAT
ALLACTION HAS BEEN TAKEN TO / ' /AKE THE EQUIPMENT SAFE FOR
RECONNECTION.

Corry out the in i i io l  d ismoni l ing operot ions defoi led in Rocol Hondbook RAIZ/8
Port  2,  Chopter 21, Porogroph 2.

Lower the front ponel ossembly os detoiled in Port 2, Chopier 2l Porogroph 8.

24.

( t  )

(2 )
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(3) Referring to Fig.2.4(o) cut ond remove the wire link on the front wofer of
the nrode switch ot the poinis indicoted. Unsolder the White/Orqnge/Blve
wire from the switch conioci.

(4) Refer to Fig.2.4(c) ond remove diodes D8 ond D9 ond unsolder the Whiry'
Brown/Red wire from the contocts on the reor switch wofer,

(5) Using the t inned copper wire,  l tem l ,  ond PTFE sleeving, l tem 2, moke the
l ink on the reor switch wofer os indicoted in Fig 2.4(d).

(6) Referring to Fig.2.4(b) solder in the diode with long leods removed in (4)
os indicoted toking core to observe correct polority. Solder the White/
Oronge/Blue wire to the switch contoct os shown. Solder the White/Brown/
Red wire to the switch contoct qs shown.

(7) Refit the front by corrying out in reverse the opemtions detoiled in Por! 2,
Chopter 21, Porogroph 8 of the Hondboor.

PARTS REQUIRED

25.

Item Description Port No .

1
2 PTFE Sleeving

I mm Tinned Copper Wire 919066
900tx2

oly.

5cm
5cm

NOTE: Where locol noise interference is experienced it moy be odvontogeous io corry oul
the AGC monuol overr ide modif icot ion given in Chopter 2 poro.20

FSK Diversity Modificotions

26 For FSK diversi ty operot ion do not corry out the modif icot ion of  poro.20, os the
FSK lN terminol is now connlii-ed to the oiher receiver. The modificotion in

poro.24, however, must be corried out if required by the chorocteristics of the ieleprinter
i n  use .

27. The inierconnect ion of  receivers for diversi ty operot ion is shown in Figs.6,7 ond 8.
A more detoi led descr ipt ion of  diveni ty recept ion orrongements is given in

Chopter 5.

IN IT IAL  SWITCH ON

28. (1) Set the POWER switch to OFF.

(2) Check thot switch Sl on the flemory boord is set to Opiion 2, (see poto.7
ond Toble 2).  When preporot ion checks hove been completed the switch moy
be set os required.

M. 1778  Vo l . l
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M O O I F  I C A T  I O N
WHITE /BROWN / RE O
W I R E

REAR WAFER OF
M O D E  S W  I I C H

E X I S I I N G  G R A Y / A L U E
W I R E

Posit ive Hotd Modif icot ion on
Mode Switch

(V IEWED FROM REAR )
Fig.2't,

(3)

(4)

(5)

(6)

(7)

Check thot the power supply preporot ions (poros.2,3 ond 4) hove been
corr ied ou t .

Connect the power socket to the o.c.  supply.

Set the MEMORY switch to the TUNE posi i ion.

Set ihe POWER swi ich to ON.

Check thot ot  leost f ive digi is (kHz ond Hz) in the disploy ore i l luminoted
(the disploy wi l l  be rondom unt i l  progrommed).  The OUT OF LOCK lomp
moy f losh momentor i ly but should then remoin ext inguished (unless the disploy
reods o number ouiside the l5kHz to 29.99999MHz operot ing ronge).

Set rhe METER swi ich, in furn,  to DRIVE LEVEL, +20, +12, +5 ond -7;

ensure thot for eoch vol toge sett ing the meter indicot ion is wi thin the green
port ion of  the meter scole;  for the DRIVE LEVEL posi t ion check thot the
meter indicot ion is wi thin the V scole brockets.

(8)

M.1778  Vo l  . l
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TUNING CHECK

29 .  ( l )  Se t  t he  CMNNEL sw i t ch  ro  chonne l  , 1 ,  ond  rhe  MEMOR!  sw i r ch  ro  TUNE.

(2) Switch to eoch TUN ING MTE in turn ond rotote the tuning knob, checking
thot the step size ond rote (Hz per revolut ion of  the knob) ore os fol lows:-

Slow: l0Hz steps ( ' l  kHz per revoluf  ion)
Medium: 20Hz steps (20kHz per revolut ion)
Fost:  I  kHz steps ( l  MHz per revolut ion)

(3) Tune to o frequency disploy of  12345.67kH2, rhen swirch the TUN ING
RATE swirch ro LOCK.

(4) Turn the MEMORY swi ich io ihe LOAD posi t ion: ihe disploy wi l l  b l ink of f
when on, the OUT OF LOCK lomp wi l l  f losh on br ief ly,  ond rhe f inol  digir
wi l l  become '0 '  ( th is is becouse the lOHz digi t  is not s iored in the Memory).

(5) Set the CFI,ANNEL switch to ,2,ond progromme onoiher f requency, using the
method described obove .

(6) Switch bock to CH,ANNEL ' l '  ond ver i fy rhof rhe disploy ogoin reods
12345.60.

(7) Set the MEMORY swi ich ro rhe CHANNEL posir ion.

(8) Set the TUN ING RATE swirch to SLOW ond rotote rhe tuning knob exoct ly
one revolut ion clockwise, then set the TUNING MTE switch to LOCK. The
disploy should read 12345f . 

'l0kHz, 
os 500H2 hos been odded to the

progrommed frequency by this ' f ine tune'operot ion.

(9) Repeot (8) but rotofe the tuning knob exoctly two revolutions onti-clockwise.
The disploy should reod 500H2 below the progrommed frequency, i .e.
I  2345 .  l0kHz .

(10) Set the CFIANNEL swirch io ,2 '  ond then bock to ,1, .  This should resei  the
disploy to the originol progrommed frequency (12345.60kH2).

( l  l )  Repeot the procedure (3) to (10) on ol l  chonnets.

(12) Set the switch Sl on the Memory boord to the desired operorionol focility,
(see poro .7 on poge 2-3) .

L INE LEVEL ADJUSTMENT

NOTE: The fol lowing sett ings ore sui toble for l ines in which the peok level  must not
exceed lmW (e.9.  Br i t ish Post Off ice l ines) .  For l ines hoving o higher power
limit the settings moy be corried out substituting 2;rV for 200mV in pom.29
(3) thus giv ing up to 6dB increose in input power to the l ine.
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2-11



30. ( l )  Set the fol lowing conirols os indicoied:-

POWER switch ON
MODE swi ich USB
AFC switch ( i f  f i i ied) OFF
AGC sw i t ch  OFF
lF  GA lN  Fu l l y  c lockw ise
METER switch AMIUSB

(2) Connect o 600Q lood ocross the A4A lN lF LINE OUTPUT terminols (TSl oins I
ond 2) on the reor ponel.

(3) Connect the CW output f rom o signol  generotor.  set to o frequency of 3.5Mhz
ond on output level  of  200mV e. m. f .  ,  to the receiver ontenno socket.

(4) Set ihe receiver tuning conirols for o f requency of 3.5MHz.

(5) Precisely odiust ihe receiver kHz tuning for o moximum indicot ion on the
front ponel meter.

(6) Ser the AGC switch ro SHORT.

(7) Using o thin-bloded screwdriver,  odiust the AM,/USB LINE LEVE L conirol  for
o lmW oudio output level ,  os indicoted by the red l ine on ihe upper scole of
the meter,

(8) Repeoi ihe obove procedure for ihe odiustmeni of the LSB LINE LEVEL contrc.
( lSB receivers) bui  ser rhe MODE switch to LSB, the METER swirch io LSB ond
tronsfer the 600Q lood io the ISB LINE OUTPUT ierminols (TSl pins 4 ond 5).

(9) Switch of f  ond disconnecf the signol  generotor.

(10) Remove the 600Q lood.
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INTRODUCTION

l Before operofing the receiver for the fint tirne, ensure thoi it hos been prepored for
service in occordonce with the informoiion given in Chopter 2.

FUNCTION OF CONTROLS

2.  ( l )  RF  TUNE:  Th is  i s  o ' f r on t -end '  t un ing  foc i l i r y
usuol ly only required when the receiver is
operoted in close proximity to strong interfering
signols.  l i  is  switched oui  of  c i rcui t  when
set to WB (wide-bond).

(2) AGC: This is o three posi t ion switch. In the OFF
(OFF, SLOW, FAST) posi i ion the receiver goin con be monuol ly

control led by the lF GAIN control  .  The
choice of  FAST or SLOW o.g.c.  wi l l  depend
upon the operoting mode ond the propogotion
conditions' In ihese two posiiions, fhe lF
GAIN control  is inoperof ive, but by corrying
out the modificotion described in Chopter 2,
poro. 20 (2) the lF GAIN control con be used
even when AGC is selected.

(3) lF GAIN: See (2) obove.

(4) CMNNEL Switch: A l2position switch selecis the required
progrommed frequency when the A EMORY
switch is set to CI- IANNEL.

(5) MEMORY Switch: A 3-position switch, os follows:-

CFI,ANNEL: in this posi t ion the CHANNEL
ilit"h i, op.rotive ond provides disploy ond
tuning foci l i t ies os descr ibed in Chopter 2
poro. 7 ond Toble 2.

TUNE: in this posi t ion the disploy is swi iched

6iE-tuni ng (progrommi ng) PurPoses'

LOAD: this position is spring biosed ond is

IE 5 store ihe disployed frequency in the

selected chonnel .
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(6) TUNING MTE Switch:

(7\ TUN ING CONTROL Knob:

(8) BFO Control:

(9) MODE Switch:

ISB- L:

ISB-U:

| <R,.

A 4-position rotory switch which operoies in
coniunct ion with the disploy, io give slow,
medium or fost tuning roies os specified on
poge  Tech .  Spec .  ( l ) .  I he  FASTond
MEDIUM tuning rotes ore disengoged when the
disploy is swi iched off .  The SLOW posi t ion
provides o f ine iune foci l i ty.  (See Chopter
2 poro. 5) .  In the LOCK posi t ion ihe tuning
knob is disengoged.

Provides continuous iuning from 0 - 29.999
MHz ( in coniunci ion with ihe Tuning Rote
switch).  A mechonicol  domping screw for
this control  is locoted on the underside of  the
choss i s  (F ig .  5 ) .

The slow-motion BFO tuning control  provides
o vorioble offset of up to opproxinntely plus

or minus 3 kHz. The BFO is switched on only
when ihe MODE switch is sei  to CW.

This switch selects fhe mode of operotion ond

moy hove up to o moximum of nine posi t ions,
os described below. The first two positions
( lSB-L crnd ISB-U) ore only operot ive in ISB

versions, the losi  three posi t ions (R, N,
TUNE) ore only operotive in receivers fitted
with the FSK foci  l i ty.

ISB (A3B) recept ion with the lower s idebond
oudio ouiput monitored ot rhe PHONES
socket, the internol loudspeoker ond ihe
loudspeoker ierminol  on the reor ponel.

ISB (A3B) recept ion with the upper s idebond

oudio outpui  monitored ot the PHONES

socket,  the internol  loudspeoker ond the

loudspeoker terminol on the reor ponel .

Single sidebond (A2H, A3A, A3H, A3J)

ooerotion wiih ihe lower sidebond selected '

lhe LSB oudio output is ovoi loble ot  the

PHONES sockei ,  ihe internol  loudspeoker qnd

the loudspeoker terminol on the reor ponel '
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(9) MODE Switch:
(Con t ' d ) .

(10)  F rLTER:

( i l )  AF GAtN:

( r2)  AFC:

USB:

CW:

F SK:

Singte sidebond (A2H, A3A, A3H, A3J)
operot ion with ihe upper s idebond selecfed,
The  USB oud io  ou ipu i  i s  ovo i l ob le  o t  t he  PHONES
sockei,  the internol  loudspeoker ond ihe loud-
speoker terminol  on ihe reor ponel ,

CW (A I  )  operot ion .

Double sidebond AM (A2, A3) operot ion.

The lost  three posi t ions ore for FSK (A2, A2H,
A2J, F1) operot ion .

R Reverse ouiput polor i ty
N Normol ouiput polor i ty
TUNE Perm i i s  t un ing  o f  t he  rece i ve r

without operot ing ihe fe lepr inter,

Up to f ive lF symmetr icol  f i l ter  posi t ions moy be
f i t ied dependeni upon the opt ions f i t ted.
The switch is only in c ircui i  for  the CW, AM ond
FSK posi t ions of  the MODE switch.

The AF GAIN control  is used to odiust the oudio
level  to the heodphones, the internol  loudspeoker,
ond ihe externol  loudspeoker terminols.

An opt ionol  foci l i ty,  for use with A3A ond A3H
operot ing modes, control led by o three posi t ion
sw i t ch :  -

Up '  FULL  CARRIER (A3H)
Centre:  OFF
Down: PILOT CA RRIE R (A3A)

An ossocioted LOCK lomp i l luminqtes when ihe
AFC is in operoi ion ond o corr ier s ignol  is present.
The froni  ponel meier includes on AFC scole.
When  the  METER sw i i ch  i s  se t  t o  TUNE CARRIER
ond the AFC swi ich is set to OFF, the meter provides
on indicot ion of  f requency di f ference ond moy be
used to minimise ony iuning error.  When the AFC
sw i f ch  i s  se t  t o  FULL  o r  P ILOT CARRIER
(os oppropr iote),  ihe meter provides on

RA.1778  Vo l .  I



(r2) AFC:
(Cont 'd .  )

(r3) METER:

(r4) POWER ON/OFF:

(15) LS Switch:

(16) LrNE LEVEr_:
preset conirol(s)

indicot ion of  ovoi loble hold ronge, l t  moy,
therefore, be used to determine whether o
sl ight odiustment of  the receiver tuning is
required to mointoin AFC lock.

A ten-posi t ion meter switch. The operot ive
posi t ions ore dependent upon the opt ions f i t ted,
The posi i ions ovoi loble ore os fol lows:-

TUNE CARRIER For occurote iuning of  FULL
or P ILOT corr ier s ignols,
used in con iunct ion wi ih
the AFC switch.

RF:

LSB:

AN/USB:

DRIVE LEVEL:

RF level  indicot ion, for
generol tuning purposes.

L5B oudio output level  .

DSB/USB oudio outpui
level  (LSB oudio output
level  for SSB receiver) .

Outpui  s ignol  to f i rst  mixer.

+2ol
+12l>
+5 1-7 )

Roi l  vol toge nrcni tor ing.

FSK OUTPUT: Plus ond minus FSK ouipui
vol foge indicot ion.

A double pole switch which connects the o.c.
supply io ihe vol ioge selecior uni i  ond moins
tronsformer.

A single pole switch which switches the
loudspeoker on ond off .

One preset conirol is provided for SSB versions,
two preset controls for ISB versions. The
odiustment of  these controls is given in
Chopter 2, poro , 29 .
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RECEIVER TUNING

3. The following procedure is o generol guide to the correct operotion of the receiver
controls ond use of the lrlemory focility.

4, (l) Connect o poir of heodphones to the front ponel PHONES sockei.

(2) Set the Receiver controls os follows:-

RF TUNE WIDEBAND (wB)
AGC LONG
TUNING RATE LOCK
AFC OFF
CMNNEL ' I '
METER RF
MEMORY TUNE

(3) Sei the POWER switch to ON.

(4) Using the TUNING MTE switch ond the lorge tuning knob set the frequency
to the wonted signil. The FAST tuning rote is used for lorge, ropid, frequency
chonges ond the SLOW rote for tuning into the signol .  Ihe MEDIUM rote wi l l
be found especiolly useful for signol seorch. A screw is fitted (internolly) for
odiust ing the ' feel '  of  the tuning knob to sui t  the operoior '  (See Fig.  5).

(5) The MODE switch should be set to the oppropriote mode ond, in CW, AM
ond FSK modes, the bondwidth is set seporotely on the FILTER switch. Ihe
8 kHz bondwidth is for AM operotion. For CW ond FSK operotion the 3 kHz
bqndwidth moy be used for signol seorch ond the bondwidth norrowed down to

I  kHz or 300 Hz os the signol  is tuned in.

_ cHA\tNl! qE84I!eN

5. Before operoting on CMNNEL the lrlemory must be progrommed with the required

frequencies in the following monner:-

(l) Set the CMNNEL switch to the required chonnel number ond set the

MEMORY swi,tch Io TUNE.

(2) Use ihe Tuning controls (see poro. 4) to tune the required frequency '

(3) Set the MEMORY switch fo the LOAD position. This stores the tuned
frequency in fhe chonnel memory.

(4) Repeot stePs (l), (2) ond (3) to progromme other chonnels.
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(5) Hoving progrommed the desired chonnel(s) the MEMORY swi ich should be
set to CHANNEL, ihe receiver moy then be f ine funed, up to 500 kHz

either s ide of  the progrommed frequency, by sei t ing the TUNING RATE to
SLOW ond odiusi ing the lorge tuning knob os necessory.  When ihe iuning odiustment
is completed the TUNING MTE swi ich must be returned to the LOCK posi t ion.

(6) Except when using ihe tuning knob for monuol tuning i t  is esseni io l  io keep the
TUNING MTE sw i t ch  i n  t he  LOCK pos i t i on .  Th i s  w i l l  ensu re  tho t  t he  ope ro i i ng

frequency remoins unchonged despite v ibrot ion, switching of f  or extended moins
supply foi lure.  l f  i t  is  though thoi  o chonnel f requency hos chonged for the oboe
reosons, the or iginol  f requency con be resiored by chonging io onother chonnel ond
bock ogo in.

(7) l f ,  when operot ing in CHANNEL, the disploy is not required, the swi ich on ihe
Memory boord moy be set io Opt ion I  (see Chopter 2,  poro.5 ond Toble 2),

RF  TUNING

6. The RF tuning is noi  operot ive below lMHz. To obtoin increosed protect ion
dgsinst s i rong inierfer ing signols moni ior the wonted signol  on phones or loudspeoker,

oi  the some t ime tune for moximum ouiput on ihe meter using the RF posi t ion of  the METER
switch, or tune for moximum oudio signol ,

USE OF OPTIONAL FACIL IT IES

FSK Demodulot ion

7. ( l )  Prepore the receiver for FSK recepi ion os descr ibed in Chopter 2,  poros. l5
to 22.

(2) Check thot the TEL switches on fhe receiver reor ponel ore correct ly set for
the teleor inter in use.

(3) Set rhe MODE Switch to FSK TUNE, rhe MEMORY swirch ro TUNE ond the
F ILTER switch to 3kHz (or EkHz).

(4) Tune in the signol  os descr ibed in poro. 4 unt i l  the mork ond spoce iones in
the heodphones oppeor to be of  ident icol  f requency. Reduce the FILTER
bondwidth to the nqrrowest sett ing (0.3kHz or lkHz) which si i l l  g ives ident icol
tones in the heodphones .

(5) Set the TUNING RATE swi ich io LOCK, ond the MODE switch to N or R,
whichever is sui toble for the telepr inier in use.
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AFC Operotion

8. ( l )  Ser the METER swirch io TUNE CARRIER ond the AFC swi ich to OFF.
Corefully odiust the receiver tuning until ihe mefer reoding folls towords the
TUNE CARRIER posi t ion, where i t  wi l l  beot ot  o rote proport ionol  to the
frequency error. (As the ronge of ihe meter is only obout 100 Hz the beot
note heord in the heodphones con be used os o guide) '

(2) Sei  the AFC switch to FULL CARRIER or PILOT CARRIER os oppropr iote to the
received signol  .  Ver i fy thoi  the AFC LOCK lomp i l luminotes of ter obout
l0 seconds.

(3) The AFC lock lomp moy f l icker on ond off  occosionol ly due to the sel f
compensoting noture of the frequency locking loop or to foding of the incoming
signol . The frequency will be held during these periods ond no interruPtion
or disfort ion of  the signol  wi l l  resul t .

(4) The meter wi l l  now reod '0 '  on the AFC scole.  As the tronsmit ter dr i f ts the
meter reoding will nrove owoy from zero, lf the drift is very lorge (e.g'

100 Hz or more) the TUN ING RATE switch should be set to SLOW ond the
Tuning control very slowly od[usied to increose or decreose the receiver
frequency (os indicoted by ihe meter) until the meier ogoin reods '0' on the

AFC scole .

(5) When chonging befween progrommed chonnels the AFC moy be left switched

on os long os the tronsmitter does noi drift by more thon 450 Hz reloiive to its

nominol frequency. lf in doubt, swiich off fhe AFC, chonge to onother

chonnel,  check for tuning occurocy, then switch AFC on ogoin.

(6) When the tuning knob is used to tune in o new signol the AFC switch must be

set io OFF, or misleoding resul ts wi l l  be obtoined.
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INTRODUCTION

L This chopter,  in conjunct ion with the block diogrom Fig.  l ,  descr ibes
funct ionol  pr inciples of  the RA.1778 receiver.

BOARD

2. The RF boord moy be operoted in the widebond condit ion (RF TUNE control  set
to WB) or,  where close proximity interferr ing signols ore present,  in ihe tuned

condi i ion. The two condit ions ore descr ibed below.

3, ( l )  Widelgnd Condit ion The received signol ,  in the frequency ronge l5kHz to
SdMHtls feJirom the ontenno io o widebond protection stoge. This contoins
o reloy to open circui t  the RF input for s ignols which exceed opproximotely
3V e.m.f .  ot  ihe ontenno socket.  This reloy is olso used for receiver mui ing
ond operotes when on eorth is connected to the reor ponel MUTE terminol .
After operot ion of  the reloy the receiver is protected from input s ignols of  up
to ot  leost 30V e.m.f  .  wi th outomoi ic recovery,
A 500mA fuse provides protect ion from higher input vol toges.

(2) Tuned Condit ion. The RF tuning uni t  provides odded select iv i ty where ihe
receiver is operoted in c lose proximity to strong interferr ing signols.  The
oddit ionol  protect ion sioge open-circui ts the input to ihe RF ompl i f ier  for
in-bond signols which exceed opproximotely 3V e.m.f .  (ot  fhe ompl i f ier
input) ond the widebond protection stoge is set to operote for oui-of-bond
s igno ls  wh ich  exceed  opp rox imo te l y  l 0V  e .m. f ,  o t  t he  on tenno  socke t .

4.  Fol lowing ompl i f icot ion in o highly l ineor RF stoge, the received signol  is posseo
vio the 30MHz low-poss f  i l ter  to the f  i rst  mixer boord .

LOCAL OSCILLATOR

5. The locol  osci l lotor sect ion consists of  two sect ions. The f i rst  is o 3.6 to 4.6MHz
sect ion consist ing of  3 phose locked loops (PM5BB ond 589 Boords).  The BCD

informotion comes from the UP/DOWN counters on the memory boord, rvhich moy be
derived ei ther f rom the shoft  encoder or ihe memory ihel f  .  This informot ion is olso useo
to dr ive ihe kHz disploys.

6.  The BCD informqt ion for the MHz digi ts comes from the some sources ond is
presented to ihe Disploy ond Decoder boords. On the Decoder boord the BCD is

converfed io 9 's complement BCD for dr iv ing the HF ond Tronsfer loops (PS337338) qnd
in to  3  osc i l l o to r  se lec t i ng  s igno ls  fo r  se lec f i ng  the  co r rec t  ou tpu t  osc i l l o to r .  The  3 .6
to 4.6MHz is 'odded'  to the MHz steps to produce 35.4 to 65.4MHz in lOHz steps.

the

RF
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7. The f inol  locol  osci l lotor output f reguency, in MHz, is given by 40 -  f ,  a N, where

f,  is the ouipui  of  the 3.6 to 4,6 MHz synihesizer in MHz, ond N is the sett ing of

the MHz digi ts.

8.  The locol  osci l lotor s ignol  is oppl ied to on electronic switch which is conirol led by
the reor ponel LO swi ich. ln ihe INT posi i ion the locol  osci l lotor s ignol  is ol lowed

to poss ihrough fhe electronic switch to the f i rst  mixer boord ond is olso ovoi loble ot  the LO
IN/OUT socket on the reor ponel .  When ihe switch is set to EXT, the internol  locol  osci l lqtor
signol  is reploced by on exiernol ly generoted signol  f rom o second receiver connecied to the
LO IN/OUT socket.

F IRST MIXER BOARD

9. The locol  osci l lo ior s ignol  f rom the HF loop boord is f i rst  f i l iered ond ompl i f ied
before being oppl ied to o high performonce mixer.  1le f i l ter  is switchoble ond q

ronge informot ion signol  f rom ihe Decoder boord selects o possbond of 35.41 5 to 39.4 MHz or
39.4 io 65.4 MHz. The locol  osci l lotor s ignol  is mixed with the received signol  f rom the RF
boord ond the di f ference frequency outpui  is fed vio o 35,4 MHz bond-poss f i l ter  io ihe
second mixer boord .

34 MHz GENERATOR BOARD

10, This boord generoies o 34 MHz iniect ion frequency signol  for ihe second mixer;  i t
o lso contoins o 1.4 MHz corr ier re- insert ion generoior,  o L4 MHz beot f requency

osci l lotor (BFO) ond o I  MHz div ider.

I I . The 5 MHz ouipui from the iniernol frequency siondord is opplied to o divide-by-
f ive sioge ond the resul t ing I  MHz outpui  is fed to on electronic switch; ih is

elecironic switch is control led by the reor ponel I  MHz swi ich. In the INT posi t ion ihe
I MHz signol  is ol lowed fo poss through the electronic switch ond is olso ovoi loble ot  the

reor ponel I MHz IN/OUT socket. When the swiich is sei to EXT, the I MHz signol is

reploced by on externolly generoied I MHz signol (from o second receiver or frequency
stondord) connected to the I MHz IN/OUT socket. The I MHz signol is used os o common

reference frequency for the synthesizer ond lhe 34 MHz generoiori it is olso used to genemte

the I  .4 MHz corr ier re- insert ion signol  .

12. The 34 MHz generotor consists of  o 34 MHz osci l lotor;  th is feeds o div ide-by-34

sloge ond the resul t ing I  MHz output is phose-locked io the reference I  MHz signol

derived from ihe frequency stondord. The 34 MHz outpui signol is fed to on electronic swiich

which is control led by ihe 34 MHz IN/OUT swi ich, ln the INT posi t ion the 34 MHz signol

is ol lowed to poss through ihe electronic switch to o dr ive ompl i f ier  ond is olso ovoi loble oi

the 34 MHz lN/OUT socket.  When the switch is set io EXT, the 34 MHz signol  is reploced

by on externolly generdied 34 MHz signol (from o second receiver) connected io the 34 MHz

lN/OUT socket.
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I3 . The I . 4 MHz generotor consists of o divide*y-five stoge fol lowed by o crystol
filier, The I MHz input is divided down to 200 k1z ond the filter selecls the

seventh hormonic to produce the required ouipui  ot  I  .4 MHz. The BFO is o I  .4 MHz
voltoge control led LC osci l lotor,  wi ih o front ponel vor ioble vol toge control ,  to provide o
frequency voriotion of opproximotely plus ond minus 3 kHz.

SECOND MIXER BOARD

14. The 35.4 MHz lF output f rom the f i rst  mixer is oppl ied to the f i rst  lF ompl i f ier ;  i t  is
then fed vio o 35.4 MHz bond-pqss filter to o bolonced mixer where it is mixed

with the filtered 34 MHz output from the 34 MHz generotor boord. The I '4 MHz difference
frequency output is then fed to the moin IFAF boord vio the selected 1.4 MHz f i l ier  on the
lF Fi  l ter  Boord.

A4ArN rFIAF BOAED

15. This boord contoins the 1.4 MHz second lF ompl i f ier ,  the oudio ond AGC detectors
ond the oudio omplifiers, An envelope deiector is provided for AM reception ond

o product detector for oll other reception modes. lhe output from the AGC detector is used

to control the goin of both the first ond second lF omplifier stoges; it is olso ovoiloble oi o
terminol on the reor ponel for connection to o second receiver for diversity reception. The
oudio pre-ompl i f ier  hos o mut ing copobi l i ty ond i ts ouiput is inhibi ted when on eorth is

connected to the MUTE terminol on ihe reor ponel. The oudio output from ihe pre-omplifier
is fed to the line omplifier ond olso to the loudspeoker omplifier (ihe input switching to the

loudspeoker omplifier is only necessory in ISB versions of the receiver) . The loudspeoker
ornplifier feeds both the internol loudspeoker ond on externol loudspeoker connected to o
poir of reor ponel terminols; it olso feeds the phone iock on the front ponel vio o suitoble

dropping resistor.

ISB rFlAF BOARp

t6. This boord, fitted to ISB versions of ihe receiver only, contoins ihe lower sidebond

second IF omplifier, AGC ond product deteciors, ond the oudio omplifiers' lt is

similor to the moin IF/AF boord excepi thoi ii does not contoin on AM detector or o loud-

speoker omplifier. The outpuf from the AGC deiector is used to conirol the goin of the first

lF ompl i f ie i  (AGC2) ond the ISB chonnel lF Ampl i f ier  stoge; i t  is  olso ovoi loble ot  ihe ISB

DIVAGC terminol on the reor ponel for connection to o second receiver, for ISB divenity

recepi ion,

AUTOAAATIC FREQUENCY CONTROL (AFC)

17, This is on opt ionol  foci l i ty to outomoticol ly lock the receiver f requency to thot of

the incoming corr ier.  lh l  1.4 MHz lF output s ignol  f rom the second mixer is oppl ied

to the corrier filter ond then to the AFC boord. When the frequency of the received signol

is identicol to the receiver frequency, the AFC boord provides on outPut of exoctly I MHz.

This is fed to ihe 34 MHz Generotor boord vio on electronic switch (control led by theAFC

switch), where it is used in ploce of the I MHz signol derived from the frequency siondord.
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Any deviotion in the frequency of the received signol results in o corresponding frequency
deviotion in the I MHz output signol from ihe AFC boord, Since the 34 MHz second mixer
inieci ion signol  is phose-locked to ih is I  MHz signol ,  the receiver f requency is outomoticol ly
odiusted by lhe correct omount.

FSK BOARD

18. The opt ionol  FSK boord contoins on FSK odoptor ond o diversi ty switching circui t .
The odoptor c ircui t  fo l lows ihe vor ioi ion of  the FSK signol  wi thin the poss-bond of

ihe selected lF f i l ter .  The ouiput f rom the diversi ty swi ich feeds o sol id stoie high speed
reloy which drives the ossocioted teleprinier from either o 6-0-6V or on B0-0-80V telegroph
supply,  os selected by o reor ponel switch. The 80{-B0V supply incorporotes o current
l im i t i ng  l omp .

ADDITIONAL OPERATING NOTES

USE OF RF TUNE CONTROL

19. Under normol receiving condit ions lhe receiver moy be operoted in ihe 'wide-bond'

cond i t i on  i . e .  w i thou t  r . f .  t un ing ,  S t rong  s igno ls  (g reo te r  t hon  100  mVe.m. f . )
moy however, produce cross rnodulotion or intermodulotion to give the effect of interfering

signols on the wonted chonnel.

Should interference occur, use of ihe RF TUNE conirol moy remove it since ihe

cross-modu lol ion level  is roised bv the r . f .  tuner f rom 300 mV to 3V for s ignols

more thon l2*o/o off tune,

CROSS TALK

20. During ISB operoi ion with o.g.c.  selected, o certoin omount of  independence
(up to 20 dB) exists belween the o.g.c.  produced by the iwo i .  f .  boords to coter

for differeniiol foding of sidebond signols. There is therefore o tendency in meosurement for

the o.g.c,  to reduce the cross tolk between the upper ond lower s idebonds. However,  dur ing

operot ion, ihe wonted sidebond signol  produces on o.g.c.  to suPPress the unwonted sidebond,

ond the irue cross tolk of 50 dB is reolized. To ochieve these true conditions during

meosurernenf,  on equol s ignol  is inser ied into eoch sidebond (see poge Tech'  SPec'  (5)) '

TUNING AN FSK S IGNAL

Set the MODE switch to FSK TUNE.

Sei the receiver frequency opproximotely to ihe FSK signol it is desired to

receive. Two ol iernoi ing tones should be heord.

Tune the receiver cqrefully, to decreose ihe Pitch of both tones uniil one

tone posses through zero beot ond its pitch commences to increose '

(r)

(2)

(3)

21 .
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(4) Now, odiust the receiver frequency so thot both tones ore os neor os possible
of the some pi tch. The signol  wi l l  ihen sound l ike o cont inuous ione with
perhops o worble ond keying tronsients super-irnposed.

NOTE: For norrow shi f ts of  FSK signols,  ih is ef fecf  wi l l  be di f f icul t  to
reoroduce but in thot cose tune the receiver os neor to zero beoi
os possib le .

(5) Set the MODE switch to FSK N (normol) or FSK R (reverse) to obloin correct
copy on the ie lepr inter.

RA.1778 Vol .  I
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DIVERSITY RECEPTION

INTRODUCTION

l .  Two receivers moy be interconnected for FSK diversi ty recept ion ond, by using the
Rocol Audio Swiiching Unit M/v1532, for SSB/lSB diversity recePtion' This chopter

contoins the interconnect ion deioi ls ond olso o br ief  descr ipt ion of  the oudio switching uni t .
(For detoi led technicol  informot ion reference should be mode io the M.1778 Mointenonce

Monuo l )  .

SPACE DIVTRSIry

2, For spoce divenity reception the iwo receivers ore operoted ot the some frequency

ond ore usuol ly connected in ihe moster-slove conf iguroi ion, i .e.  the synthesizer

of the moster receiver (receiver A) is used to conirol  boih receiven whi lst  ihe synthesizer of

ihe slove receiver (receiver B) is disobled. This is ochieved by connect ing the LO, 34 MHz

ond I  MHz sockets of  receiver A to those of receiver B, set i ing the LO, 34 MHz ond I  MHz

INT/EXT switches of receiver A to lNT, ond those of receiver B to EXT. (The 34 MHz

connect ion is only required for receivers equipped with the AFC foci l i ty)  '

3.  The out-of- lock lomp wi l l  i l luminote to indicoie slove operoi ion, but receiver B

musi be set to disploy the some MHz digi ts os receiver A '  The RF TUNE control  on

eoch receiver should then be iuned os instructed in Chopter 3,  i f  th is opt ion is f i t ted.

4.  The received signols f rom the two di f ferent ly locoted or polor ised ontennos ore

ul t imotely compored with eoch other ond ihe one with ihe better s ignol- to-noise

rot io is selected. The comporison ond select ion circui t ry for FSK diversi ty recePtion is

contoined on ihe FSK boords, whi lst  thot for SSB,/ lSB diversi ty recept ion is contoined in the

oudio switch ing module MM532.

FREQUENCY DIVERSIry

5. In o frequency divenity system two differeni frequencies ore used, eoch corrying

the some intel l igence. Eoch receiver is operoted independeni ly (Lo, 34 MHz ond

I MHz INT/EXT switches set to INT) ond the received signol  wi th the best s ignol- io-noise

rot io is ul t imotely selecfed, os for spoce diversi ty descr ibed obove.

FSK SPACE DIVERSIry RECEPTION

6. The interconnect ion diogrom for FSK diversi fy recept ion is given in Fig '  6 '  With

this orrongement, two teleprinters moy be operoted from receiver A provided eoch

is f i t ted with o cur ient l imit ing resistor (see Chopter 2,  poro. l8).  Should three or four

telepr inters be required, then by connect ing the FSK OUT terminol  of  receiver A to the

FSK lN terminol or receiver B, the odditionol teleprinter(s) moy be operoted from receiver B'

(Agoin eoch must be f i t ted with o curreni  l imit ing resistor)  '

M.IZB Vo l  .  I
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7, Certoin instol lot ions moy require SSB or ISB diversi ty recept ion in oddi i ion to the
FSK foci l i ty.  The interconnect ion diogrom for SSB diversi ty with the FSK foci l i ty

is given in Fig,  7,  whi lst  ihot for ISB diversi ty recept ion with the FSK foci l i ty is given in
Fig.  B. The only di f ference between Fig.  6 ond Figs, 7 ond B, os for os FSK diversi iy is
concerned, is the DIVAGC connect ion; th is is mode by o reloy in ihe oudio swi iching module,
vio the DIV RL (diversi iy reloy) terminol  of  receiver A, when the MODE swi ich of  receiver
A is set to ony FSK posi i ion,

SSB SPACE DIVERSIry RECEPTION

B. The inierconneci ion diogrom for 5SB diversi ty recepi ion is given in Fig '  7.  The
oudio swiichi ng module is mounted on ihe reor ponel of receiver A with the oronge

ond block f ly ing leods connected to the +l2V ond E terminols respeci ively of  TS2. The
receivers ore connected in the mostef love configuroiion os described in poro . 2 ' The DIV
RL ond telepr inter connect ions ore only required for FSK versions.

ISB SPACE DIVERSITY RECEPTION

9. For ISB diversi ty recept ion, the oudio switching module f i t ted to receiver A contoins
oddit ionol  c i rcui t ry for the ISB (LSB) chonnel (see poro. l0)  .  As for SSB spoce

diversi ty,  the receivers ore connecied in the mostef love conf igurot ion, ond the DIV RL
ond telepr inter connect ions ore only required for FSK versions.

AUDIO SWITCHING UNIT  MM532

10. Two venions of ihe oudio switching unit ore ovoiloble; +he Ml'L532/l contoins o
single oudio diversi ty combiner boord (PM533) for s ingle chonnel (SSB) operot ion,

whereos the Ml'I532/2 conioins o poir of boords for ISB operotion. Ihe loyout diogrom is
g i ven  i n  F ig  .  9 .

AUDIO DIVERSIry COMBINER BOARD PM533

' |  
I  .  The oudio diversi ty combiner c ircui t  consisis bosicol ly of  on electronic swi ich which

selects ei ther chonnel A or chonnel B dependeni on which chonnel hos the highesi

level  of  AGC vol toge. An oudio signol  zerorcrossover detector c i rcui t  ensures thot

switching between chonnels occurs only ot ihe zero-crossover point, io ovoid the introduciion

of switching distort ion ond cl icks.

M. l77B Vo l  .  I
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