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1. GENERAL DESCRIPTION. 

The Dymar V. H. F. Signal Generator Type 
1525 is  a solid state, high-performance instrument 
designed primarily fo r  the testing of narrow-band 
receivers of modern V. H. F. radiotelephone equip- 
ment to  today's exacting specification. 

Frequency coverage is from 100 kHz to 184 
MHz in three bands, and a high degree of setting 
accuracy can be  achieved by means of a drum scale 
50 cm in length, with virtually linear MHz interval 
point S. 

The RF output can b e  unmodulated, o r  it can 
be modulated either in Amplitude o r  Frequency. 

The internal modulating oscillator covers the 
range 30 Hz t o  30 kHz, and i ts  output is  a lso avail- 
able from a 600 ohm source impedance for  exter- 
nal use. Alternatively, modulation can be applied 
from an external source. 

A 1 MHz crystal  calibrator is incorporated 
with i ts  own loudspeaker, and this allows the scale  
cursor  to be  adjusted at the "cal" points. Alterna- 
tively, a counter output socket is  provided, which 
allows precise frequency setting using a digital 
counter. 

A calibrated frequency shift control adjusts 
the c a r r i e r  2 25 W z  from i ts  reference point. 

The output level is set by means of a 120 dB 
attenuator which operates in 2 dB steps, while the 
interpolation between these steps can be done on the 
meter. Output voltage is  from 100 mV to 0.1 pV 
across  a matched load of 50 ohm (P.D. ). 
Alternatively an additional 6 dB pad can be switched 
in, which calibrates the attenuator setting in t e rms  



External Shift: 

MODULATION 

AMPLITUDE 
MODULATION: 

Modulation Setting 
Accuracy: 

Frequency Range : 

Frequency Setting 
Accuracy: 

Envelope Distortion: 

FREQUENCY 
MODllLATION; 

Modulation Setting 
Accuracy: 

Frequency Range : 

Frequency Setting 
Accuracy: 

Modulation Distortion: 

f 6 Volts D. C., relative 
to  a potential of - 6  Volts 
D. C. will shift frequency 
approximately f 25  kHz. 

Continuously variable 
0 - 50%. 

5% + 3Hz. Counter Output 
available for precise 
setting of modulation 
frequency. 

Better than 3% at 1 kHz 
and 30% depth of modu- 
lation. 

Continuously variable. 
3 ranges giving full-scale 
deviations of 1. 5 kHz, 
5 kHz and 15 kHz. 

Better than 370 at 3 kHz 
deviation. 



External Modulation 
AM and F M :  

R. F. OUTPUT 

Level: 

Accuracy: 

Output Impedance: 

Leakage: 

Counter Output: 

Approximately 3 volts input 
into 10k ohm will modulate 
the c a r r i e r  externally with 
waveforms not available 
internally, such a s  square 
waves, pulses, etc. 

100mV to O.lpVe.m.f. o r  
p.d. into 50 ohm adjustable 
in steps of 2dB. Interpola- 
tion from -1dB to +ldB 
continuously on meter. 

+ I d B  at 1 pVolt and above. 

50 ohm with a V. S. W. R. of 
1. 25 to 1. 

Less  than 1 pV in a 2-inch 
loop search coil anywhere 
outside the instrument and 
6" away from it. 

Approx. 50 mV into 50 ohm, 
irrespective of attenuator 
setting. 

AUXILIARY OUTPUTS 

A. F. Oscillator: 30 Hz to 30 lcHz in 3 ranges. 

Frequency Calibration: 3% 

Output Voltage: Continuously variable 0 - 
1.5 volts into 600 ohm 
measured on meter. 

Setting Accuracy: 5% of f. S. d. 



I. F. Oscillator: 10.7 MHz Crystal 
controlled. 

Frequency Accuracy: O.001?&. 10' - 3 0 ' ~  

Output Voltage: Approx. 0.4 Volts into 
50 ohm 

External Power Supply: 190 - 260Volts 
95 - 13OVolts 50 - 60Hz 

OR 

Internal Battery: 24 Volt (nominal) Nickel 
Cadmium rechargeable 
battery of 400 mAh cap= 
city giving a typical opera- 
ting time of 47 hours be- 
tween recharging. 

Meter: 

Batteries a r e  recharged 
in situ by means of an 
internal charging circuit 
in 14 hours from a fully 
discharged condition 
(22 Volts). 

2:" movement calibrated 
0 - 5 and 0 -  15 plus a 
scale of -1.0 and + 1dB 
for  c a r r i e r  setting. 

A "Check ~ a t t e r ~ "  push 
button connects meter  
ac ross  battery to read 
voltage directly. 

Dimensions and Weight: Width Height Depth Weight 

16. 5" 7" 10" 22 1b 
42 cm 17.5 cm 25 c m  lOkg 



Accessories: Rack Mounting Adaptor Kit 
Type 1801. 

Protective Front Panel Cover Type 1802. 

Typical figures based on normal operating conditions. 

Dymar policy is  one of continuous improvement, there- 
fore the right is  reserved to change specifications 
without notice. 



3. OPERATION. 

3 . 1 .  Power Supply. 

The instrument i s  normally despatched from 
the factory set for 230 volts operation, and no 
further tap changes or  adjustments a r e  necessary, 
provided the supply voltage is between 190  and 
360  volts A. C .  If the mains voltage is  in the 
range 95 to 130 volts A. C. then the primary wind- 
ings on the transformer have to be connected in 
parallel instead of in ser ies .  To do this, remove 
the top cover from the instrument and make the 
following adjustment on the power supply board 
which is situated on the right-hand side behind the 
meter. Remove the link which connects the two 
pins marked 230V, and substitute two links across  
pins marked 115V. Also, replace the 150  mA 
fuse with an equivalent type rated for 300  mA. 

To operate the instrument fro? the mains 
supply, push the red button marked ~ a i n s " ,  which 
will then light up. 

T o  operate the instrument from its own inter- 
nal battery, first check the batteryvoltage by de- 
pressing the green button "Check', when a reading 
of not less  than 22  volts (red arrow on the meter) 
should be obtained. To  switch on the battery supply, 
depress the blue button marked "Batt". In the 
interest of prolonging battery life, this button does 
not light up, but the instrument is nevertheless 
operational. If the battery voltage is less  than 
22 volts, the batteries require recharging. This 
is done by depressing the red and blue buttons 
("Charge Batt"), when the instrument will be  
operational from the mains and charging its own 
batteries. A discharged battery of 22 volts o r  
less  will need 14 hours of charging to obtain its 
full charge. 



T o  opera te  the  instrument f rom a n  external 
battery,  connect it to the two soyftets on the hack 
panel, y s h  the slicler switch to  External  
Ba t t e ry  , and then proceed a s  before.  The  batte1.y 
should have a nominal voltage of 24 volts, and the 
instrument will opera te  sa t i s fac tor i ly  between 22 
and 32 volts D. C. 

3.2. Frequency Tuning 

Set the Function Switch to "CW" and the 
"Frequency Range" Switch to the  required  range.  
:et the "Fine Tune" control  to mid-position and the 
Frequency Shift- af" control  to  zero.  Using the  

main tuning h o b ,  s e t  the genera tor  to the required 
frequency. 

If more  accura te  frequency sett ing i s  requirecl, 
it i s  neces sa ry  to  check the frequency calibration of 
the  main tuning sca le .  T o  do this, s e t  the 1,ange 
switch to  "Cal and turn the main tuning knob until 
a whistle i s  heard in the luudspeakcv. Ldoosen thc 
"Adjust Cursor"  knob and s e t  the c u r s o r  to coincide 
with a 1 MHz point (2 MHz point on the 88 - 184 ivlIli- 
range).  Lock the c u r s o r  in position. The logging 
sca l e  on the main tuning knob can  be  used fo r  inter-  
polation between two calibration points. 

The most accura te  frequency sett ing can, 
of course ,  be  obtained by using a suitable counter,  . 
e. g. the Dymar  Type 1680, and connecting it to  
the "Counter output" socket. 

T o  obtain a known shirt of rrecluency awny I'roln 
the s e t  frequency, u s e  theaf knob which i s  calibrated 
d i rec t ly  in kHz. The  sense  of the shift i s  reversed 
when used on the 0.1 - 44 kiHz range. A frequent) 
shift can  a l so  be  obtained by applying a D. C. potential 
between 0 and 12 volts f rom an external source .  T h i s  
can  be  used for  synchronising the genera tor  to  an 



external  standard via a phase-lock loop. 

3 .  3. Output Voltage 

For  anx given Srcquency setting, operate the 
"Set C a r r i e r  control to se t  the meter  at  the 
OdB mark, i. e. for  half-scale deflection. The  
output voltage can then be ~ , e a d  directly f rom the 
sett ing of the two a t t e n ~ ~ a t o r  switches, and is  
calibrated in t e r m s  of the open c i rcui t  voltage 
with a 50 ohni internal impedance (E. A l .  F. ) 01% 

tne terminated voltage delivered into a matched 
load of 50 ohm (P.D.), depending on the sett ing 
of the third attenuator switch, which gives 6 dRof 
attenuation. 

The ON-OFF switch situated above the  "RF 
Output" Socket, when put into the  "OFF" position, 
will reduce the  C a r r i e r  by between 20 and 40dB. 
depending on the frequrmcy setting. 

This  i s  particulal.ly useful when checking the 
quieting performance 0 1 '  F. M. receivers  at  sens i -  
tivity level. If this degree  of attenuation i s  y t  
sufficient, then putting the "Range Switch" t o  Cal" 
will attenuate the residual c a r r i e r  by another 
50 - 70dB with the  osc:l lator s t i l l  running, and 
the re fo r r  not subject t c ~  drift  when the c a r r i e r  i s  
s\vitched on again. 

3.4. Modulation 

Set the klodulation ~ x t e r n a l / I n t e r n a l  Switch 
to ''1nt" and select fhe tnodulation frequency by 
sett ing the dial  and the 3-position range switch to  
the appropriate position. Set the  main function 
switch to  A M  o r  one of the th ree  B M  ranges avail- 
able then depres s  the push-button "Read Modula- 
tion', and by operating the control "Set ModMad- 
just the depth of moclulntion o r  frequency deviation 



a s  required.  The  "Read ~ o d u l a t i o n "  switch i s  
biased, and the meter  r e v e ~ , t s  to reading c a r r i e r  
when the button i s  released.  The modulating f re-  
quency is  available at the "AF Outpict" socket at  
GOO-ohm output i m p e d a y e .  The  amplitude is 
controlled by the s a m e  Set i\,Iodt' potentiometer, 
and i s  l .  5 volts into 600 ohm ( 3  volts E. M. F. )when 
the  meter  reads  f. S. d. 

3. 5. 10.7 R'IIlz Crysta l  Osci l la tor  

Th i s  oscil lator i s  used for. I-ecci\.fr align- 
ment in the r*adiotelephone s c t s  which have a 
10. 'i Wiz  Intermediate F~.erlut.ncy, and il i s  put 
into ope~.a t ion  by the adjacent switch ~narkerl  "ON". 



T h e  I*:quipn~ent T y p e  1523 c o n s i s t s  b a s i c a l l y  
of t h e  [runt  p a w l  a s s c ~ ~ i b l y  and i t s  a s s o c i a t e d  
Audio 130.1r~1, and thr-cc d i s t inc t  s u b - a s s e m b l i e s ,  
na tnely: 

1. T h o  ( ~ ) s c i l l a t o r  R o x  

2. 'lThr Attenualor  Dox 

3 .  Tliv I 'omrr Supply Hoard 

Rel ' rrenct .  will b c  nlatle in the  c i r c u i t  
r icsc~.ipt ion to r l ~ v  t -~ . i r \  ant  c i rcu i t  diagr-alns.  

4. 2. T h e  l a i n  O s c i l l a t o l  Tlox 

4. 2.  1 . T t ~ a n s i s t o r  VT 404 a c t s  a s  the  main o s c i l -  
l a t o r  in conjunction with the  co i l  L 4 0 0  and the  
v a r i a l ~ l e  c a p a c i t o r  C.10011. It i s  used in t h e  
gl,ountled I ~ a s e  conl'igiu~ation, and the  posi t ive feed- 
back  cmploycd to  maintain osci l lat ion is  f r o m  a t a p  
on 1,400 t o  the  v t n i t t e ~  via C 4 l l .  T h e  f requency  
range  covercd  a s  C'400A s!rrings f r o m  max. t o  min. 
i s  44 -!l2 AIFIz. Zcnel, tliotlr D403 provides aclcli- 
ticmal s tab i l i sa t ion  aga ins t  supply changes,  and  
a l s o  s c t s  a r e f e r e n c ( ~  b i a s  to t h e  two v a r i c a p  
d iodes  D401 and D402 which a c t  a s  v a r i a b l e  r e -  
ac tancc  e l e m e n t s  OS t h e  n ~ a i n  resonant  c i r c u i t  t o  
givc frequency s h i f t  and n~ot lu la t ion  facility. T h e  
output f r o m  t h e  osci l lator .  i s  t aken  v ia  t h e  buf fe r  
s t a g e  TrT405 t o  two s c p a r a t r  buf fe r  s tages ,  o n e  
fecd ing  the  Low n a n d  A. 11. Modulator, and one 
I'vcciing thc  frrqucnc.\- tlouhlcr; to obtain t h e  High 
Hand of 8 8  t o  184  3~111~. 

4. 2. '.The Low Band f t q u c n c y  i ) f  44-92 kIHz i s  
applied t o  the  l ~ a s c  of t h e  modulated t r a n s i s t o r  



VT414, which has  the  tuned c i rcui t  L401 and C400B 
in  i t s  collector t racking the  input frequency. A. NI. 
modulation i s  applied t o  th is  s tage  through the emi- 
t t e r  follower VT412, and the modulated R F  output 
i s  routed t o  the main output socket (and hence t o  
t he  Attenuator) via switch S400B and S400E. T h e  
amplitude of the  c a r r i e r  i s  controlled f rom the "Set 
C a r r i e r f f  potentiometer. b y  the  P - N - P  emit ter  
follower VT415. 

4. 2. 3The  main osc i l la tor  output (44-92 MHz) i s  fed 
t o  the frequency doubler through the  buffer s tage  
VT406. T h i s  doubler i s  broadband balanced, and 
consis ts  of the  t r ans i s to r s  VT416 and VT415 with 
a common collector load R162. P re - sc t  potentio- 
me te r  RV403 i s  adjusted t o  give minimum o ~ t p u t  a t  
t he  input frequency, and the  doubled frequency 
(88-184 MHz) i s  amplified in the  t r ans i s to r  s tage  
VT423 before being applied t o  the High Rnnd 
hdodulator VT424. 

4.2.4.Th-s High Band Modulator VT424 i s  identical to 
the  Low Band Modulator and has thc  tuned c i rcui t  
L403 and C400C tracking the input frequency. TTT422 
ac t s  a s  the modulating t rans is tor ,  and the output is 
taken t o  the  switch S400E. T h e  anlplitude of the 
c a r r i e r  a s  adjusted by the "Set Ca r r i e r "  i s  control- 
led by VT42.5 in the s a m e  manner a s  on the I.ow Band. 

4. 2. 5Range 1 of the Signal G e n e r ~ t o r ,  which cove r s  
the  Frequency band 0.1 UAz to  44 XllIz, i s  ohtainccl hy 
mixing the output of the main oscil lator in t h e  range 
46-89. R MHz with a Ci.ystal Osci l la tor  operating at 
90 hlHz and extracting the difl'erence l'requcncy. 
The Crys ta l  Osci l la tor  cons is ts  of the t r ans i s to r s  
VT418 and VT419 connected in a " ~ u t l e r "  c i rcui t  
with the oveltonc c rys t a l  between the emit ters .  The  
Mixer Circuit  u se s  t he  two t r ans i s to r s  VT420 and 
VT421 ar ranged in a double balanced configuration 
with the var iable  r e s i s t o r  RV404 adjusted fo r  
optimum balance. The 90 MIIz signal f rom the  



osci l la tor  i s  the  high-level signal, whereas  the  
variable frequency signal, which may a l ready 
have amplitude modulation impressed upon it, i s  
the low level o r  l inear,  signal. The re fo re  th is  
signal i s  fed frol-rl switch S400E through the 
attenuating pad R491, R492 and R493 into the 
mixer.  T h e  output :it R486 i s  taken to  the Low 
P a s s  F i l t e r  which has  two t r aps  tuned to  90 MHz 
and 62i\1111z respecti\-ely. A Wideband Amplifier  
consist ing of VT427, VT428 and VT429 r a i s e s  
the output before feeding it to  the output switch 
S400E. 

4.2. & T h e  output a t  the  range switch S400E i s  
taken via the ' C a r r i e r  Off" re lay  contacts t o  the 
main output socket SK400, while the  diode D404 
monitors thc c a r r i e v  level, the  DC component 
being fed t o  the nietcr on the  front panel. P a r t  
of thc output is  taker1 through the buffer s tage  
VT 426 to  give the "Co7.1nter Outputt'  at socket 
SIC 401. 

4.2.7.The 1 MHz Crys t a l  Cal ibra tor  Circuit  i s  
a l s o  contained in the main osc i l la tor  box. In 
position fonr  of t he  range switch marked "CAL", 
the main output at  switch S400E becomes dis-  
connected, and the Main Osci l la tor  o u t p ~ ~ t  a t  
switch S400B i s  routed t o  the  Mixer T r a n s i s t o r  
VT407. 

T h e  o ther  input of' this mixer  is a s p e c t r u n ~  
of 1 MIlz harmonics  derived f rom the  Crys t a l  
Osci l la tor  VT400 and the  Pu l se  Genera tor  con- 
sist ing of the Schrnjilt T r igge r  VT401 and VT402, 
and the differentiating c i rcui t  C418 and R422. 
The audible beat noies which occur  at  1 MHz inter. 
vals a r e  amplified 1)y VT408 and the complernen- 
t a r y  Audio Amplifier  VT409, VT410 and VT411. 
The output is taken to the Loudspeaker. 



4.  2. R .  T h e  F M  modulat ing s igna l  v h i c h  i s  e i t h e r  
audio  f requency  o r  t h e  calibrated DC sh i f t  i s  fed 
through t h e  switch S400A t o  t h e  buf fe r  s t a g e  VT403, 
e ~ t h e r  d i r e c t l y  01' on  r a n g e  3, through a clivide-by- 
two ne twork  to maintain cons tan t  deviat ion even  
though the  t r e q ~ ~ e n c y  h a s  been  clouhletl. S incr  t h e  
L / C  r a t i o  of t h e  .\lain O s c i l l a i o r  Ci rcu i t  v a r i e s  
with frequency, a cons tan t  mcdulat ing wavelorm 
would produce  h i g h e r  d e v i a t i o : ~  a t  higher- c a r r i e r  
Irequency.  A complex  a t t e n ~  a t i n g  network con- 
s i s t i n g  of RV400A and RV4001: i s  mecI~anica l ly  
coupled through g e a r s  to  the  l i ~ n i n g  c a p a c i t o r  C400A, 
s o  that  a s  f requency  of the  osv i l la tor  r i s e s ,  and t h e  
deviat ion sens i t iv i ty  i n c r e a s c s ,  t h e  modulation vol- 
t a g e  i s  decreased ,  thus  keeping t h e  deviat ion 
constant .  

4.3. T h e  At tenua tor  

T h e  Attermator i s  a cons tan t  impedance  d e -  
s i g n  with 5012 11 sec t ion  a t tenua t ing  pacls being switched 
e i t h e r  in  o r  out of c i r c u i t  by m e a n s  of microswi tches .  
T h e  microswi tches  a r e  opera ted  b y  c a m s  f r o m  t h e  
front  panel cont ro ls .  T h e  f'ollowing l i s t  gives the  
Swi tches  and t h e  cor responding  pacls. 

Decacle Switch S300/'101 - 20 d B  
S302/303 - 40 d B  
S304/303 - 40 d B  

[Jnit Switch: S308/30!) - 2 d B  
S310/311 - 4 d B  
S3121313 - 4 d B  
S3141313 - 1 0  d B  

PD/EMF 
Switch: S306/307 - G d B  

T h e r e f o r e  a n y  at tenuation between 0 and 
126  d B  i n  2 d B  i n c r e m e n t s  is ava i lab le  f~.orn t h i s  
a t tenua tor .  T h e  40  d B p a d s  cons is t  of t w o  20 d B  
pads in tandem with C301 o r  C300 comp7nsa t ing  



f'or son ie  d i r e c t  leakage through micros\vi tch capa-  
c i ty  at high I ' rcqu~ncics .  

4.4. P o w e r  Supply - . . -- . p 

T h e  dosign oC the  po\vcr supply  i s  convcn- 
t ional  anrl c o n s i s t s  of T r a n s i ' o ~ . n i e r  TlOO and w c t i -  
I',ying cl intlrs 1.)102 ancl 1)lO.J producing " r ~ i w "  D. C. 
vulragc. ac l .oss  t ~ e s c ~ r v o i r .  c a p a c i t o r  C102. T h i s  
\ -ol tagc is an ~ ~ n r ~ c ~ u l a t e c l  I). C. voltagc~ of approxi-  
niatcly 2-1 volts  ~vlat ivc- ,  to thc  - 1 2 .  (i volt colnnlo.? 
output ).ail.  Eitl1c.r. this  \roltagc. o r  thc b a t t e r y  vol- 
t n p r  ol' 24 \-olt i s  applicrl t o  thc  S P L . ~ F S  r e ~ u l a t o r ,  
which thcn pr 'oducw t\vo rz@~la tc r l  uutpul: vo l tages  
ol' +5. ii \ .olts ant1 - 1 3 .  ii vo l t s  with r e s p e c t  to  c h a s s i s .  
VT103 antl VT104 c o m p r i s e  a di l ' f frence amp!ifier' 
which senscss t h e  ~nagi i i tudr  o:' t h e  -12. fi volt r a i l  
antl c o m p n r c s  it with the %encl. voltage D103. 
V'S101 ;md 7;'rlOO a r o  the  s e r i e s  c l c m e n t s  of the 
~ ~ p ~ l a t o ~ . .  TIIC, +.i. ii \wits r a i l  is t aken  Ttsonl t h c  
cnlit~c.1. I ' o l l o \ \ ~  I, V S 1  02, \\,host, I ~ a s r  i s  hvltl ahout 
G .  3 \.nits al>o\.c g~wuncl h g  m r a n s  of t l ~ c  Z c n e r  
1)iorlc U104. 'I'lic intcimal h n t t e r y  can bc i,e- 
chai.pec1 Ily tlir \ ,ol lagc tlouhlinp c i r c u i t  C100, C101, 
1>100 ant1 13101 tlhr-ou,& tlir r e s i s t o r  RI. T h e  push- 
l ~ u t i o n  s \ v i t c l ~  S3A, S313 connec ts  ttic rnc tc r  th rough 
~.t.sistor. 114 t o  chcc:k the s t a t r  of c h a r g e  of the  
I ~ a t t e  r).. 

4. 3 . 1 .  10. 7 MHz O s c i l l a t o r  
p-. - 

T h i s  is a C r y s t a l  Oscil latoi .  which i s  act i-  
\.ntc.d I ) y  Switcli S7 wlicrc t r a n s i s t o r  V'T200 usc i l -  
l a t c s  a t  the 1,esonant Srrquc~ncy 01' the C r y s t a l  
X1.200. C200 a d j u s t s  Soy thc cutt ing tolcr 'ancc uf 
thc Cvystal .  Tlic  output i s  t aken  f r o m  a t a p  on  
L200 d i~ .ec t l ,y  t o  t11c output socltct on the  front  panel. 



Thi s  i s  a conventional R. C. Osci l la tor  of the  
"Wien Bridge" Type, with VT201 and VT202 com- 
pr is ing  the maintaining amplifier .  VT203 and 
VT204 a r e  a n  augmented emi t t e r  follower which 
d r ives  the  Wien Br idge  feedback network and a l so  
the  negative feedback r e s i s t o r  R20G through thermi-  
s t o r  TH200 t o  stabil ise the amp!itude of 
oscillation. 
Potentiometers RVlA and RV1B vary  the frequency 
continuously while S5A and S5B a l t e r  the range. 

The Audio Frequency is picked off the slicler 
of the  "Set Mod" potentiometer RV4, and applied t o  
a s imi l a r  emi t t e r  follower VT20.5 and VT2OG. Th i s  
output i s  now available a t  the front panel via the  
600-ohm r e s i s t o r  R222 and through the modulation 
function switch S9A it can be  routed to the main 
 oscillator^ box to  pro\-ide Amplitude o r  Frequency 
Modulation. 

4. 5. 3. Frequency Shift and Modulation 

F o r  Frequency ivlorlulation the A. F. Waveforn~ 
is applied via the Emi t t e r  Follower VT207 t o  the  
summing junction (Pin  49) where the  t h ree  Frequency 
shifting functions, namely Internal Frequency Shil't 
Af, External Shift and 1,'ine Tune Control, arch 
added together.  These  e lec t r ica l  voltages a r e  then 
applied to  the FM modulator in the Oscillatot, Box. 

4. 5.4. Meter AmplifjifandMg~~gon blonitor 

In t he  F M  Mode the amount of deviation which 
is applied is proportional to the amplitude of t he  
A F  waveform and th is  amplitude i s  measured by the 
Meter  Amplifier  VT208 and VT209 which dr ives  the 
detector diodes D200 and D201 connected in a lecd- 
back network. The meter  i s  then direct1.y calibrated 
in t e r m s  of W z  deviation. 



In thc AN1 mode, the  depth of modulation is 
measured by extracting the AI.' waveform a t  the  
C a r r i e r  3lonitor Diode and feeding it through a 
frequency correc t ing  amplifier, VT2 10 before 
applying it t o  the  s a m e  Meter  Amplifier. T h e  Meter  
is then calibrated directly in t e r m s  01 Amplitude 
i\~lo:lulation Depth expressed a s  a percentage. 



5. AL1GN;LTEhPT PROCEDURE 
----p- 

5 . 1  The - - following .- - - - t e s t  g e a r  is_ required: 

1. U.H.F. Millivoltmeter (Dymar  Type 2011) 
2 .  AV0  8 
3. Distortion Fac to r  Meter  (Dymar  Type 

2065) 
4. Frequency Counter (Dymar Type 1680) 
5. A. F. Mill ivoltmeter ( P a r t  of Dymar  

Type 1765) 
6. Spectrum Analyser (Anritsu,  Type MS62A) 
7. Audio Signal Generator (Dymar,  Type 2041) 
8. Standard Attenuator (Texscan, Type 550) 
9 .  Modulation Meter  (Dymar  Type 1785) 

10. Receiver,  1 pV sensit ivity up to 184 MHz. 

5. 2. E e q u e n c y  Alignment of the hlain Osci l la tor  
and klodulators - 

Connect the Frequency Co'.lnter to the ':Fountel;, 
Outputt t  of the Signal Generatpr,  and se t  thr  Cur so r  
to  i t s  mid-position, and the Frequency Itange" 
switch to  44 - 92 XIHz Ranqe. Set the frequency 
dial  to  4 5  11112, and check that the frequency col.- 
responds to the dial  reading. Subsequently, t u rn  
the  dial  to  90 MHz, and check that th is  second 
tracking point c o ~ ~ r e s p o n d s  to the dial  reading. If 
the above two tracking points do not co~trespond to  
the output frequency, it i s  possible that  the f re-  
quency sca l e  d r u m  may have moved with respect  
to  the main tuning capacitor.  In this c a s e  it i s  
neccs sa ry  to renloie  the top cover  or the Signal 
Genera tor  in o r d e r  to gain a c c e s s  to the  drum.  
It will now be  possible t o  re-adjust  the main 
tuning capacitor by holding on to the drurn with 
one hand ( s e t  to  one of the tracking points), and 
turning the  handle knob. 

If', however, this procedure will not rerncdy 



the fault, then  the o s c i l l a t o r  will r e q u i r e  r e -  
t racking.  In  o r d e r  t o  d o  this ,  the whole o s c i l l a t o r  
box m r ~ s t  b c  rerno\.ed and reconnec ted  on  the  out-  
s i d e  to  t h e  P. S. [l. T h e  t~ot torn  and t o p  c o v e r s  
should he removed,  in o r d c l  to gain a c c e s s  t o  t h e  
co i l s  and t r i m m e r s  ol the o s c i l l a t o r  ancl Lhe two 
morlulators. 

The lollowing is the  procedure :  

Tune L400 to  4 9  VIlz, and C401 to 90 17111~. 
Connect U I I F  l l i I l i \ ~ o l t m e t e r  t o  t h e  socke t  SK400, 
and tune 1.401 a t  44 klMz f o r  maxin ium output and 
C402 a t  q2 71Ilz for  ~ r l a x i n ~ u r n  output. 

T u m  the " l ' r e q ~ ~ e n c ~  Range" swi tch  to  D8 - 
1::4 AIHz. Tunc L403 f o r  maximum output a t  
80 3lHz arid C403 at  184 hlllz f o r  n ~ a s i m u m  output. 

To s e t  thc 90 AWz osc i l ln tor ,  connect  the  
frcqucncy c o u n t e r  t o  the  c o u n t c r  output, socke t  
SIZ401. 

Set the "Tuninp Conf :~ol l '  t o  exac t ly  50 AIHz. 
T u r n  the "Fl~equcncy  Range s w i t r h  to the lowes t  
range  (0 .1  - 44 LIHz), and tune t h e  co i l  L402 s o  
a s  t o  get r s a c t l y  4 0  hlllz on  t h e  I 'requency counter .  

5 .  3 .  A l i c ~ n i e n t  of t h e  &on, P a s s  F i l t e r  and 
l l a l a n c r d  Mjl 

Connect  the output u l  t h e  Signal  G e n e r a t o r  
to  the  spec t lurn  a n a l y s e r .  Set  thc  frccluriicy to 
44 A'IHz on  the  lowes t  range  ( 0 , l  - 44 I iI lz) .  

'Tune I.,iOCi ancl acljust RV404 Sol. min imum 
B0 7IIIIz output, at  l e a s t  20dB below c a r r i e r  output. 
T u n e  1.407 Vol. S. S. d. indicat ion on r h r  Inerer ,  with the 
the  "Set C a r r i e r "  c o n t r o l  fully clockwise.  

Rrconnec t  UHF hI i l l ivo l tmcter  to the  R .  F, 



output and check that 100n1V e .  m .  S. i s  ol,tainal,l(s 
over  the  whole frequency range with the c a r r i e r  
indicator on the meter  se t  to ' 0 "  position. 

5.4.  Alignment of Do1.1bler 

With the spectrunl analyser  connected a s  
under para  5 . 3 , ,  s e t  the frequency to 184 MHz, and 
by means of pre-se t  RV403 adjust the fundamental 
92 m z  fo r  minirnuni amplitude. 

5.5. Counter Output Check 

Connect the  U. H. F'. 3~li l l ivoltmeter to  thc 
socket SIZ401, and check that the output i s  at  leas t  
50 mV. 

Set the " ~ r e q u e n c ~  Range" switch to the "C~al" 
pgsition and check that the calibration ci1,cuitry i s  
operational. 

Set the "Tuning Control" to any frequency on 
range two (44 - 9 2  AlI-Iz) atid tune into any 1 MHL 
frequency step. Connect the frequency counter 

the "Counter OutputH socket SK401, rese t  
Range" switch to range 2 and check the f re-  

quency. It should he X MHz f 0. 01%. 

If i t  i s  not, connect the frequency countet, to 
the base  ol'VT401 and s e t  the 1 NlHz osc i l la tor  to 
1 MHz by means of the t r i m m e r  C405. 

Turn  the "Frequency ~ a n g e "  switch to thc 
"Cal" position, and n whistle should be heard.  

(N .B .The  volume of the whistle i s  a function of the 
position of the "Set C a r r i e r "  Potentiometer.  ) 

Turn  the "Frequency ~ i a l "  to get ze ro  beat, 
and check on the counter if the calibration i s  within 



specit'ied accuracy. 

5. 7. Initial Adjustment of F. h4.Deviation 

Conncct the A V 0  mete r  between the emitter. 
of VT403 and the -6.3V line, and se t  pre-se t  
potentiorneter RV401 fo r  z e r o  current .  

Set the "Frecluency Range" switch S400 t o  the 
44 MHz - 92  MHz range. Tune into 45 MHz. 
Connect the Modulation Mcter t o  SK400, and s e t  it 
to  15 kHz deviation. Connect the  A.F .  Signal 
Gcnera tor  to C494, and modulate the  osc i l la tor  a t  
about 1 kHz. Adjust the amplituclc of the  A. F. 
Gcnc,rator s o  a s  t o  get 15 kEIz deviation a s  read on 
the Modulation Mctc'r. 

Change the frequency of the oscil lator t o  
90 hdI-Iz, and adjust pre-se t  potentionleter RV402 
t o  get 15 kHz deviation, without changing e i the r  
the  amplitude o r  the frequency of the  modulating 
A .  F. Signal Generator.  

Put on the bottom cover,  and replace the 
Osci l la tor  Box in i t s  proper  position, making the  
appropriate connections. 

5.8. b u n m c n t  of - Audio Board and Associated 
Circui t ry  

Rernovc the  bottom cover  of the Signal 
Gcnera tor  and unhinge the board by unscrewing 
t h e  two retaining sc rews .  

5. 9. S e t t i n w o f  the 10. 7 MHz Crys t a l  
Osci l la tor  

Connect the l'rcquency Counter t o  Socket 
SKI and tu rn  on the  switch S7. Set the coil  
L200 to  approximately 10.7  MHz. With the 
t r imming capaci tor  C200, s e t  t h e  frequency t o  



exactly 10. 7 MHz. Disconnect the Covnter and 
connect UHF Millivoltmeter. Check that the output 
level is  about 400 rnV into 50 ohms. Switch off the 
oscil lator.  

5 .  10. Set-p of the A.  F. Oscillator 

Connect the Frequencx C w ~ n t e r  to  ''A. F,; 
Output" socket SK2. Set the Au3io Frequency 
switch S5 to  the range 300 Hz to  3KHz. Check that 
the frequency i s  within + 3% of the dial indication. 
Repeat rhe procedure with S5 se t  f i rs t  to the low 
and then to the high range. Disconnect the f rc-  
quency counter and connect the Distortion Fac to r  
3,letei- to SIC2. Set RV200 s o  that the distortion 
is  not more  than 0. 3% at 1 ICHz. Connect A.  F. 
3~lillivoltmeter to s y k e t  SK2. Set the h~nct ion 
switch S9 to  "C. W. position. At l KHz, p res s  the ' 

"Read iv1odulationu button S4, and by means OS "Set 
Mod" control RV4, set  the meter  for P. S ,  d.  

Under these conditions, the A.  F. output 
should be  adjusted by means of' RV201 to 1. 5V 
R .  M.S. into 600 ohm, o r  3V R,  ivl. S. open circuit .  

5. 11. Setting up of the ~ e v e l "  

Connect U. H. F. i\~lillivoltrneter to the 11. F. 
y t p u t  socket SR5. Set the attenuator switches to 
No attenuation" positions (fully clockwise) and the 

P .D.  /E. Tv1.F. to E. M. F. position. Also, s e t  
the  function switch S400 t o  the  C. W. position. 

By means of the "Set Car r i e r "  potentiometer 
RVS, adjust  the output level to 100 rnV E. A4.F. a s  
indicated on the Voltmeter (frequency immaterial) .  
Adjust pre-se t  potentiometer RV208 for  zero  "Set 
Car r i e r t ' a s  indicated on the meter  of the Signal 
Generator.  



5. 12. Adjus tment  ol t h e  A. ill. Percentage  
h * I o & f i Z i T  

Connrc t  the  h~lotlu'lntion Alctcr~ t o  the  R . F .  
output sockc t  SK5, ancl tune it into any  f requency  
betireen 44 MNz ancl 1114 &l!fz. Se t  the  function 
switch S!, t o  "A. M. 'h 3lod. position, and t h e  
A .  F. Osc: i l l a to~ .  to aI>oi~t l I:fIz. Op?rare  the ,push-  
button switch, 54, niarkcd R c ~ d  \lo-lulation 
antl, by m e a n s  or t l ~ c  "Set 3locl. ' '  potentionietei .  
IZV4, ad jus t  the  modulation t o  ad jus t  the  p r e - s c t  
potentiorneter  RV207 t o  rcad  50% on the m e t e r  
( i .  c .  fu l l - sca le  cicl'lrction). 

.5. 13. Adjustmcnt of I:. 31. Deviation 
. - - - . -- 

S r t  the "I;'i~nction" s \ t i t ch  t o  "Carrier" 
cosition, the "Trcquc~ncy  Shift" to zero ,  and t h e  
T i n c  T; '~~c .c~ucnc .~"  cont1.01 to  i t s  c e n t r a l  position. 

Disconnect  the  w i r r  1'1wm C494 antl comiect  .'\V0 
m e t e r  in  s e r i e s  bet\vcen C494 311d t h e  wire, and 
s r t  the p o t c ~ n t i o m c : c ~ ~  RV204 f o r  z c m  c u r r e n t .  
R v r o n n e r t  the wi1.e. 

Turn t h c  "Function" sivitcl;l,SS t o  I5kHz F. h81. 
ctcvintion, and s e t  t h e  "Set hlod. potentionleter  
RV4 to rend  S .  s. c l .  on t h r  n ~ c t c r .  Connect 
3lociulatiun ! \ Ic te~ .  to t h e  1i.F. output ancl, b y  m e a n s  
nl' p w - s e t  RV203, s c t  thv deviat ion to I,? kNz. 

C'l!mect t h e  I r c q ~ ~ e n c v  c o u n t e r  to  socke t  SK6, 
and s e t  l'lvq. Shirt" tlial (po ten t iomcter  RV2) t o  
z e r o  shil't. Sc t  the  1t.F. output t o  s o m e  conven- 
ient rr.cqucncy, s a y  100 MIIz. 

T u r n  the  " ~ r e ~ i ~ c n c ~  shif t"  RV2 to  + 2 5  kITz 
and ad jus t  RV205 Tor t h e  c o u n t e r  t o  read  t h e  o r i -  
g ina l  I ' reqarncy plus 2 5  kl lz .  



Tutm the "Frequency Shift" dial to -25 kHz a 
and adjust RV203 fo r  the counter to  read the  origi-  
nal frequency l e s s  2 5  kHz. 

The above ad jus tn~en t s  should be  repeated 
seve ra l  t imes,  because controls RV205 and RV203 
a r e  interdependent. 

Put the  top cover  on the Oscillator. Box, 
making cei3tain that al l  s c r ews  a r e  properly tightened 
up. Screw on the Audio Board, and put on the bot- 
t om and top  covers .  

5.15. T.eakage Tes t  

Tune the  Signal Genera tor  to the receiver  
frequency, and check that in 2-inch loop sea rch  coil 
the  leakage i s  l e s s  than 1 pV anywhere outside the 
instrument.  

5. 1G. Stability T e s t  -- 
Connect the frequency counter to  the socket 

SK6, and check that the  stabil i ty of the  main R. F. 
osc i l la tor  is  within the  specified accuracy. 

5.17. Attenuator Alignment 

Connect Signal Genera tor  ( f r equenc ,~  10 MHz 
- 184 MI-Tz) in s e r i e s  with the Standard Attenuato~,, 
which, in tu rn ,  should he connectcd with the 
Attenuator under test ,  t o  SK300. The U I I F  Villi- 
vol tmeter  should be connected to  SK301 via T-  
connector, and terminated into 50-ohm loatl. 
Select  some  convenient level a t  10 MHz and check 
the  attenuator pads in succession by operating the  
microswitches from inside the  attenuator box ancl 
comparing the levels with the  Standard, obser\,ing 
the  reading on the  U H F  Mill ivoltn~eter.  The maxi- 
mum allowable e r r o r  i s  + 2%. 



N.B. Wotc that t h c  attcnuator switches must b e  
fully clockwise s o  that, in fact, no attenuation i s  
providcd by the  c a m s  operating the  microswitches.  

Check f i r s t  40 dBpad by operating S304 
and 5303. 

Check second 4 0 d B  pad by operating S302 
and S303. 

Chcck 2 0 d B  pad by operating S300 and S301 

Check 10 dBpad by operating S314 and S315 

Chcck f i rs t  4 d B  pad by operating S312 and 
S3 13. 

Check second 4 dB pad Ry operating S310 and 
S311. 

C l i t ~ k  2 dBpad hy operating S308 and S309. 

Check G dBpad by  operating S300 and S307. 

N e s t ,  s e t  the Irequency of the  Signal Genera-  
t o r  to 184 3117-I~. As before, check the  f i rs t  40 d B  
pad by operating S304 and S305, and if neces sa ry  
co r r ec t  the frequency response  by means of t r i m -  
m e r  C901. Again, chcck the  second 40 d B  pad 
by operating S302 and S303, and co r r ec t  the f re-  
quency response by means of t r i m m e r  C300. 

T o  chcck the  insert ion loss, connect the 
U.  H. l'. A~lillivoltmeter via t h e  T-connector te rmin-  
ated with 50-ohm load di rec t ly  t o  t he  Signal 
Generator, and take some  convenient reading. Sub- 
sequently measu re  the  level of the s ignal  (184 MHz) 
via t he  attenuator, with t he  attenuator switches 
I'ully cloclcwisr (no attenuation). T h e  l imi t  i s  f I d B  
maximu m. 



6. COMPONRiVTS LIST 

NOTE: All r e s i s to r s  a r e  in R and a l l  capacitors a r e  
in pF, unless otherwise stated. 

Circuit  
Ref. Description Value Tol. Sb Rating 

6. l. Oscillator Box 

Resis tors  

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Metal Fi lm 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 



Circu i t  
Ref. Descr ip t ion  Value Tol .  % Rat ing  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  

C a r b o n  

Carbon  

C a r b o n  

C a r h o n  

Carbon  

C a r b o n  

C a r b o n  

C a r b o n  

C a r b o n  

Carbon  

Carbon  

Carbon  

Carbon  

Carbon  



Circuit  
Ref. Description Value Tol. Rating 

R446 Carbon 47 5 $ W  

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 



Circuit  
Ref.  D e s c r i ~ t i o n  Value Tol. % Rating 

Carbon 

Carbon 

C!arbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

C a rb on 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 
Carbon 

Carbon 



Circuit  
Ref. D e s c r i ~ t i o n  Value Tol. % Ratine 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Metal F i l m  

Metal F i l m  

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Dual gang 
Pot.  

P re - se t  
Linear  

P re - se t  
Linear  

P re - se t  
Linear  

P're- set  
Linear  
P re - se t  
Linear. 



Circuit  
Ref. Description Value Tol. l Rating 

Tuning 

P. T. F. E. 
T r i m m e r  

Variable 
Capacitor 

Variable 
Capacitor 

Ceramic  

Variable 
Capacitor 

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Electrolytic 2 .2  

Electrolytic 10 



Circuit  
Ref. Description Value Tol.  % Rating 

16V Electrolytic 150 

Electrolytic 150 

E l e ~ t r o l ~ y t i c  150 

E l e ~ t r o l ~ y t i c  150 

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Ceramic  



Circuit 
Ref.  Description Value Tol.  To Rating 

Cerarnic 0. 033 

Ceramic 0. 033 

Ceramic 0. 033 

Ceramic 0.003 

Ceramic 0. 033 

Ceramic 0 . 0 0 1  

Ceramic  0 .003  

Ceramic 0. 001 

Ceramic 0 .003  

Ceramic 0. 003 

Ceramic 0. 001 

Ceramic 0. 033 

Ceramic 0 . 0 3 3  

Ceramic 0.033 

Electrolytic 10 

Ceramic 0. 003 

Ceramic 0. 033 

Ceramic 0. 001 

Ceramic 0.033 

Ceramic  0 .033  

Ceramic 46p 

Ceramic 8p 

Ceramic 63p 

Ceranric 23p 

Cerarnic 35p 



Circuit 
Ref. Description Value Tol.  % Rating 

Ceramic 0. 033 

Ceramic 0.  033 

Ceramic 0.003 

Electrolytic 10 

Ceramic 0 . 1  

Electrolytic 10 

Ceramic 0 . 1  

Ceramic 0.033 

Ceramic 0.033 

Feed-Thro' 500p 

Feed-Throl 500p 

Feed-Thro' 500p 

Feed-Thro' 500p 

Feed-Thro' 500p 

Feed-Thro' 500p 

Feed-Thro' 500p 

Feed-Throl 500p 

Feed-Thro' 500p 

Feed-Throl 500p 

F eed-Thro' 500p 

Feed-Thro' 500p 

Feed-Throl 500p 

Feed-Thro' 500p 

Feed-Thro' 500p 

Feed-Throl 500p 



Circuit 
Ref.  Description Value T o l .  % Rating 

C491 Ceramic  lOOp 10  

C498 Ceramic 2 . 2 p A .  0. T .  

C499 Ceramic 0 . 0 3 3  

Semiconductors 
Mullard OA91 

I. T .  T. 

I. T .  T .  
Mullard 

T rans it ron 

R. C. A. 

R.  C. A. 

R. C. A. 

T e x a s  

Telefunken 

R. C. A. 

R.  C. A. 

R .  C. A. 

T exas  

T e x a s  

T e x a s  

T e x a s  

T e x a s  

R. C. A.  

R .  C. A.  

BB1 21 B 

BB121 B 
BZY 88IC6V2 

AA112 

2N5180 

2N5180 

2N5180 

B C  213 

B F X  89  

2N5180 

2N5180 

2N5180 

RC 1831,A 

B C  l8SLA 

B C  213  

BC 183LA 

B C  183LA 

2N5180 

2N5180 



Circu i t  
Ref. Descr ip t ion  Value T o l .  % Rat ing  

W 4 1 5  T e x a s  B C  213 

VT416 

VT417 

VT418 

VT419 

VT420 

VT421 

VT422 

VT423 

VT424 

VT425 

VT426 

VT427 

VT428 

VT 42 9 

Coi l s  

L,400 

L401 

L402 

L403 

L404 

L405 

L406 

L407 

L408 

R. C .  A. 

R .  C. A. 

R .  C. A. 

R. C. A. 

R. C. A. 

R. C. A. 

T e x a s  

R. C. A. 

R.  C. A. 

T e x a s  

R. C. A. 

R.  C. A. 

R.C.A.  

R.  C. A. 

A4-101797 

A3-101795 

A3-101798 

A3-101796 

R. F. Choke 

R. F. Choke 

A3-101799 

A3-101800 

R.F .Choke  220uH 1 0  



Circuit  
Ref. Description Value Tol.  % Rating 

L409 R.F.  Choke 220pH 1 0  

L410 R .F .  Choke 220 rH  10 

L411 R.F.Choke 220pH 10 

L412 R.F.  Choke 22 pH 10  

L413 R . F .  Choke 220pH 10 

1,414 R .  F. Choke 220pH 10 

L415 R.F.  Choke 220pH 1 0  

Miscellaneous 

RL400 Relay 

XL400 Crys ta l  Unit 1000 kHz 

XL401 Crys t a l  Unit 90000 kHz 

SK400 BNC Bulkhead 
Socket 

SK401 BNC Bulkhead 
Socket 

S400 Switch 



6 . 2 .  AUDIO BOARD AND ASSOCIATED CIRCUITRY 

Circuit 
Ref. Description Value Tol.  % Rating 

Res is tors  

Metal Oxide 

Metal Oxide 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 
Metal Oxide 

Metal Oxide 

Metal Oxide 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 



Circuit  
Ref. Description Value Tol. 70 Rating 

Carbon 100 5 %W 

Carbon 

Carbon 

Carbon 

Metal Oxide 

Carbon 

C arbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

C a r11 on 

Carbon 



Circuit 
Ref. Description Value Tol. % Rating 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Metal Oxide 

Carbon 

Carbon 

Dual Gang 
Pot. 

Pot. Linear  

Pot. Linear  

Pot. Linear  

Pot .  Linear  

P re - se t  
Linear  

P re - se t  
Linear  

P re - se t  
Linear  

P re - se t  
Linear  

P re - se t  
Linear  



Circuit  
Ref. Dzscription Value Tol. '70 Rating 

RV205 P r e - s e t  
L inea r  2. 5k 

RV206 P re - se t  
Linear  

RV207 P re - se t  
L inea r  

RV208 P re - se t  
Linear  

Capacitors 

T r i m m e r  10-40p 

Ceramic  15p 

Ceramic  0.033 

Ceramic  lOOp 

Ceramic  200p 

Ceramic  lOOp 

Polystyrene 920p 

Polystyrene 0.01 

Polystyrene 0. 1 

Polystyrene 920p 

Polystyrene 0. 01 

Polystyrene 0. 1 

Ce ramic  l o p  

Electrolytic 10  

Electrolytic 10  

Electrolytic 10  

Electrolytic 10  



Circuit 
Ref. Description Value Tol. 70 
C217 Electrolytic 10 

Rating 

2 5V 

Electrolytic 10 

Ceramic lOOp 

Electrolytic 10 

Electrolytic 470 

Electrolytic 150 

Ceramic 0. 003 

Electrolytic 10 

Electrolytic 10 

Electrolytic 150 

Electrolytic 22 

Polyester 1 

Polyester 1 

Electrolytic 150 

Electrolytic 10 

Ceramic 0.001 

Semiconductors 

D200 Mullard 

D201 Mullard 
VT200 

t o  Texas 
VT210 

Miscellaneous 

XL200 Crysta l  Unit 10700 kHz 



Circuit  
Ref Description Value Tol .  % Rating 

The rmis to r  RA54 

The rmis to r  VAlO66S 

The rmis to r  VA1066S 

The rmis to r  VA1056S 

Coil A4- 101490 

L e v e r  SwitchA4-104085 

Toggle Switch 

Toggle Switch 

Function A3-101163 
Switch 

Toggle Switch 

Speaker 7522 

BNC Bulkhead 
Socket 

RNC Bulkhead 
Socket 

BNC Bulkhead 
Socket 

BNC Bulkhead 
Socket 

BNC Bulkhead 
Jack  

BNC Bulkhead 
Jack  



6.3. ATTENUATOK 

Circuit  
Ref. Description Value Tol. o/ Rating 

Res i s to r s  

Metal Oxide 61. 9 

Metal Oxide 249 

Metal Oxide 61. 9 

Nletal Oxide 61. 9 

Metal Oxide 249 

Metal Oxide 30. 9 

Metal Oxide 249 

Metal Oxide 61. 9 

Metal Oxide 61.9 

Metal Oxide 249 

Metal Oxide 30. 9 

Metal Oxide 249 

Metal Oxide 61. 9 

Metal Oxide 150 

Metal Oxide 37. 4 

Metal  Oxide 150 

Metal Oxide 432 

Metal Oxide 11. 5 

Metal Oxide 432 

Metal Oxide 221 

Metal  Oxide 23. 7 

Metal Oxide 221 

Metal  Oxide 221 



Circuit  
Ref. Description Value Tol. % Rating 

Metal Oxide 23. 7 1 +W 

Metal Oxide 221 1 $W 

Metal  Oxide 95. 3 

Metal Oxide 71. 5 

R327 Metal Oxide 95. 3 

Capacitors 

C300 Var iable  3-12p 

C301 Var iable  3-12p 

Miscellaneous 

S300 
t o  

S31 5 Micro-switch Burgess  V4T7/GP 

S300 
t o  Micro-switch C h e r r y  ES63-10A 

S315 

BNC Bulkhead 
Socket 

BNC Bulkhead 
Socket 



6.4 POWER SUPPLY BOARD AND ASSOCIATED 
CIRCUITRY 

Circuit  
Ref. Description Value Tol .  % Rating 
Res i s to r s  

R 1 Wirewound 820 

R4 Metal  F i l m  141 

R100 Carbon 2. 2k 

R101 Carbon 4 .  7k 

R102 Carbon 10k 

R103 Carbon 10k 

R104 Carbon 22k 

R105 Carbon 10k 

R106 Carbon 2. 2k 

RV100 P r e - s e t  Pot.  5k 

Capacitors 

C l00  Elec t ro ly t ic  150 

C l01  Elec t ro ly t ic  150 

C102 Elec t ro ly t ic  1000 

C103 Electrolytic 100 

C104 Elec t ro ly t ic  10  

C105 Ce ramic  0.033 

C106 Electrolytic 100 

Semiconductors 

D100 Westinghouse S2M1 

D101 Westinghouse S2M1 

D102 Westinghouse S2M1 

5 low 
1 $W 

l 0  +W 

l 0  qw 
l 0  t w  
l 0  qw 
l 0  +W 

l 0  +W 

l 0  +W 

l oov 
l0OV 

40V 

2 5V 

2 5V 

2 5V 

4 OV 



Circuit  
Ref. Description Value Tol. 70 Rating 

D103 Mullard BZY88-C6V2 

D104 Mullard BZY88-C 6V2 

C105 Westinghouse S2M1 

VTlOO R. C.A. 2N5296 

VTlOl Texas  BC 183LA 

VT102 I.T.T. BSY9O 

VT103 T e x a s  BC183LA 

VT104 T e x a s  BC183LA 

Miscellaneous 

TlOO 

F100 

S1 1 
S2 1 
S3 1 

S4 

S 6 

SK7 

SK8 

ME l 

B 1  

B2 

T r a n s f o r m e r  4O/l024 

F u s e  F286 150rnA 

Combined Push- 

Button Switch 

Special. 

Push-Button 
Switch 

Sl ider  Switch 

T e r m i n a l  ~ l 7 2 6 / l / R e d  

T e r m i n a l  Id1726/1/Black 

Meter  A4-101177 

Ba t t e ry  10/400DK 
Stack 

Ba t t e ry  10/400DI< 
Stack 










