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DM??C INSTRIJCTION MANUAL FOR MODEL 
MULTI 7 ANATEXJR VHF/FM TRANSC'EIVFR 

1- 1 1fMy Channeltf Function : 
The model h a s  24 channels,  namely 22 channels  p l u s  one fWy Channeltl 
and VFO one.. "My Channel" i s  t h e  func t ion  a v a i l a b l e  easy &SY t o  your 
p r i v a t e  channel  l i k e  a  club one. 

1-2 ttTunet' knob. 
It tunes  and v a r i e s  rece ive  frequency and i s  s t r o n g  e f f e c t i v e l y  f o r  
n o i s e  i n t e r f e r e n c e  owing t o  frequency s l i d e .  

1-3 Center Meter(M6criminator  Meter 1. 
The meter i s  switchable t o  S meter and Center  meter. When i t  i s  on 
Vreq.It p o s i t i o n ,  namely a s  t h e  c e n t e r  meter,  you can watch a n  counter  
s t a t i o n ' s  f req .  s l i d e .  So, i t  can be used convenient ly t oge the r  with 
1TunefI funct ion.  

1-4 A. F. B. (Audio Feed Back) Squelch C i rcu i t .  
We F. D. K. developed t h e  p a r t i c u l a r  4FB sq. c i r c u i t .  Comapared with 
the  usual  noise-amp. squelch, the  A F B  one can work s t a b l y ,  which does 
no t  break owing t o  some change by counter  s t a t i o n ' s  modulation, e t c . ,  
s i n c e  audio s i g n a l  is returned.  The two-step no i se  a m p l i f i e r s  a r e  
employed and  squelch p o i n t s  i s  s e t t l e d  smoothly. Besides,  i t  works 
even i f  i t  i s  a g a i n s t  weaker s igna l s .  

1-5 Output Power S e l e c t i o n  of ?OW( H I  ) and I\( L O W  ). 
By swi tch ing  the  Output Power S e l e c t o r ,  you can s e l e c t  a s u i t a b l e  out- 
p u t  power from I 0  o r  1 W t t ,  s ee ing  d i s t a n c e  o r  s i t u a t i o n  between you 
and a counter  s t a t i o n .  You do not  i n t e r u p t  o r  i n t e r f e r e  a g a i n s t  any 
o t h e r  s t a t i o n s  on QSO a t  a  s e l e c t e d  output  power. 

1-6 Hel ica l  Resonator and Crys t a l  F i l t e r .  
The former i s  used f o r  RF s t a g e  of  r e c e i v e r  c i r c u i t  and t h e  l a t t e r  i s  
adopted t o  1st I F  s t a g e  with a ceramic f i l t e r .  So, Multi 7 has  t h e  

. supe r io r  c h a r a c t e r i s t i c s  of band and cross-modula t i on .  

1-7 Speaker Pos i t i on ,  
According to mounting space o r  s i t u a t i o n ,  you can change and r ep lace  . 
t h e  p o s i t i o n  of  speaker  from t h e  bottom t o  t h e  top  of t h e  s e t  s o  as t o  
l i s t e n  c l e a r l y .  

1-8 Transmi t t ing  Ind ica to r ,  
The r e d  lamp i s  pu t  on when t r ansmi t t i ng .  You can watch mis-operation, 
e tc .  

1-9 Accessory Terminal. 
The +pin t e rmina l  is  reserved  a t  r e a r  of  t h e  set. It is adap tab le  to 
VFO connect ion,  stand-by func t ion ,  e x t e r n a l  microphone, ex t .  discremi- 
n a t o r  meter and  e t c .  
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1- 10 Profess ional  C i rcu i t  Design. 

1-70-1 For modulation c i r c u i t  of  t h e  t r a n s m i t t e r ,  the  I D C  s p l a t t e r  
f i l t e r  w a s  employed. It prevents  over dev ia t ion ,  namely over- 
modulation and c l e a r s  up i n t e r f e r e n c e  a g a i n s t  o t h e r  s t a t i o n s .  
Also i t  can correspond t o  f u t u r e  tWarrow Band" modif icat ion eas i ly .  

1-10-2 Planned t h e  d r a s t i c a l  decrease of spur ious  by low-pass f i l t e r  
adopted t o  antenna c i r c u i t .  

7-10-3 used t h e  perfect-shielded module system f o r  d r i v e r  and f i n a l  
c i r c u i t s .  

1-10-4 The r e c e i v e r  c i r c u i t  c o n s i s t s  of each 2-step W, 1 s t  IF,  l i r n i t t e r  
and 6-step 2nd IF. 

1-10-5 The FET were adopted t o  t h e  2-step RF and the  1 s t  Mixer, and 
e i eva te  two-signal c h a r a c t e r i s t i c s .  

1-10-6 Used t h e  h e l i c a l  resonator ,  c r y s t a l  f i l t e r  and ceramic f i l t e r  
e f f e c t i v e l y  and they a r e  workable t o  ge t  high s e n s i t i v i t y  and two- 
s igna l  c h a r a c t e r i s t i c s .  You can mofify Mult i7 t o  1lWarrowll band type 
simply. 

1-10-7 Adopted t h e  r e l i a b l e  speaker. Size:  92 m/m Output: I-Watt 
The speaker  i s  housed i n  f ron t - inc l ina t ed  cabinet .  This  design 
con t r ibu te s  t o  g e t  c l e a r  sound and makes a f i n e  accous t i c  e f f e c t .  

2. SPECIFICATION 

2-1 General 

semiconductors: 27-Transistor,  SFET,  1-IC, 1-SCR and 1 8 - ~ i o d e  
Freq. Coverage: 144.00 - 146.00 MHz 
Channel Capacity: 2 F c h a n n e l  p l u s  one ex te rna l  VFO channel 
Power Sou.rce: DC 13.5 V( opera t ing  range: 11.0 - 15 V , negat ive  ground ) 
Power ~onsumpt'ion: 2.3 A approximately a t  flHI" on t ransmi t  

1.2 A approx. a t  "LOW" 
400 mA on r ece ive  

Dimensions: 1 3 4 ( ~ )  2 1 6 ( ~ )  5 8 ( ~ ) m / r n (  75 d m  max. ) 
Weight: Approx. 1.6 Kg 

2-2 Transmi t te r  

W s s i o n :  F3 
A n t .  Impebnce:  50 ohms 
Modulation: Vector Composite Phase Modulation 
Freq. Mul t ip l i ca t ion :  12 t imes 
Freq. Deviation: 12 KHz max. 
Spurious Radiation: -60 d~ o r  l e s s  
Output Power: 10W a t  llHI",  1VI a t  'lLON" 
M i  crophone : 600-ohm, dynamic, press-  to- tall type. 

2-3 Receiver 

Emission: F3 
Receiver System: Double Super-heterodyne 
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In termedia te  Freq.: 1 s t  - 10.7 MHz, 2nd - 455 KHz 
s e n s i t i v i t y :  S/N 30 dB o r  up a t  1  uV i n p u t (  a t  7.5 KHz devia t ion  

with 1 KHz AF .)  
s e l e c t i v i t y :  10 KHz ( - 6 dB), 19 KHz( - 50 d ~ )  
Image Ratio: 60 dB o r  up 
supurious S e n s i t i v i t y :  60 d~ o r  up 
1st Local Osc. Freq.'. P!ultiplication: 3 t imes  
Audio output :  2 W ( a t  I& d i s t o r t i o n ,  &ohm load  ) 
Speaker: 9 2  m/n$ &ohm 

2-4 Accessories 

1. Dynamic Microphone, press-to- t a l k  type with curled cord and 
4-pin p lug  . . . . . 1 pc. 

2. Microphone Hanger ..... 1 pc. 
3. Bracket and F ix tu res  f o r  c a r  dash mounting . . . . . 1 s e t  
4. 2m l o n g  DC pwer cord with fuse  and f u s e  holder (  red-posi t ive,  

black-negative ) 
5. Fuse ( 3A ) ..... 1 pc. 
6 .  Externa l  Speaker Plug . . . . . I pc. 
7. Accesso'ry p lug  . .. . . 1 pc. 

3. Features.  

3-1 Power ON/OFF and Output Power Se lec tor .  
OFF a t  c e n t e r ,  Power a t  H I  o r  LOW. 

3-2 Microphone Connector. 

3-3 Meter 
It warks as a S meter,  cen te r  meter and output  power one. 
S meter arorks f u l l - s c a l e  a t  approx. 20 dB inpu. Center meter shows 
2 o r  3 KHz a t  1-scale range. Output power is i n d i c a t e d  approx. 8 a t  10 
Watts and 50 ohms load. 'he meter is switched t o  S o r  Center by t h e  
s e l e c t o r  a t  t h e  r e a r  of  s e t .  

3-4 Channel Ind ica to r .  
gdhen power on, A channel is shown i l luminated .  But i t  is pu t  o f f  when 
you ope ra t e  Mult i  7 a t  "My Channel". 

3 5  Channel S e l e c t o r  

3-6 Squelch Control.  
Tune clockarise and squelch i s  closed. 

3-7 V y  'channel" switch-  
You can do QSY to your own channel p r e s e t  by onely one-touch t o  t h e  
switch.. Try push i t  and automafrically the  channel is changed t o  the  
'my Channel", r e g a r d l e s s  of t h e  channel s e l e c t o r  pos i t ion .  When t h e  
above case is, t h e  channel i n d i c a t o r  i l l u m i n a t i o n  is  pu t  of f .  Again, 
push t h e  knob and t h e  o r i g i n a l  channel s e l e c t o r  workso It is  enough t o  
i n s t a l l  t h e  p a r t i c u l a r  freq. c r y s t a l s  you spec i fy  i n t o  t h e  "Mu p o s i t i o n s  
f o r  hc and Rx c r y s t a l s  i n  t h e  s e t .  
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3-8 Tune Knob. 
~t m r k s  t o  r e v i s e  f req .  s l i d e .  S e t  t h e  knob a t  a p o s i t i o n  t h a t  you 
can l i s t e n  most c l e a r l y .  If the  knob i s  tuned clockwise, r e c e i v e  
frequency comes t o  higher .  Other hand, t he  r e c e i v e  frequency comes t o  
lower when the  knob i a  tuned counter-clockwise. 

3-9 Volume Control. 
When you tune  t h e  knob clockwise, volume comes up. 

3-10 ~ r a n s r n i t t i n ~  I n d i c a t o r  Lamp. 
I t  p u t s  on when t r a n s m i t t i n g ,  namely, you p r e s s  t h e  "Push-to-talkH 
but ton on the  microphone. 

3-11 Meter Function Switch. 
S e t  t h e  switch a t  "S" p o s i t i o n ,  t he  meter works as a S meter. Other 
hand, when you s e t  i t  at  "Freq." p o s i t i o n ,  it works as a Center meter. 

3-72 Ekt. Speaker Jack. 
When you use an e x t e r n a l  speaker ,  connect with Mult i  7 by accessory 
p lug  furnished. 

3-13 Antenna C o ~ e c t o r .  Use a M type  plug. Its impedance i s  50-ohm 
required.  

3-14 Power Cord Connector. Use t h e  accessory  one. 

3-15 Accessory Terminal. It is a 9-pin p l u g  f o r  t h e  fo l lowing  purposes. 

Temj.nal I: VFO receive-inpu Terminal 5: P o s i t i v e  Power Source( 13.5V 
2: Stand-by s i g n a l  (When grounded 6 :  Transmit Power Source 

i t  comes t o  t r ansmi t )  7: Receive Power Source 
3: Microphone 8: Discreminator  Output 
4: Grounding 9: VFO t ransmit- input  

4. Not ices  p r i o r  t o  Power-on. 

The Multi  7 was.designed so a s  to keep s a f e t y  with v a r i o u s  p r o t e c t i o n  
c i r c u i t s .  But p l e a s e  r e a d  the  fo l lowing  n o t i c e s  and confirm them t o  enjoy 
your ham l i f e .  

4-1 Do not  pu t  on t h e  power ON/OFF switch be fo re  connect ion with antenna and 
a t  s h o r t - c i r c u i t  o f  an t .  terminal .  O r ,  t h e  f i b a l  s t a g e  t r a n s i s t o r  m i & t  
be  broken. 

4-2 Pay a t t e n t i o n  t o  t h e  p o l a r i t y  of your  car.  P l e a s e  r e f e r  t o  6-3 on l a t e r  
page. Other hand, i n  ca se  you ope ra t  Mult i  7 as a base  s t a t i o n ,  you should 
use t h e  power sou rce  a t  13.5 Vol t s  and a v a i l a b l e  t o  get 2.7 A o r  up a t  less 
than 10 mV r i pp le .  - , 

4-3 When be ing  the  power ON/OF'F switch put-on, do n o t  connect o r  remove power 
cord. 

4-4 h p l o y  3 A  type f u s e  i n t o  t h e  f u s e  ho lde r  belonged t o  DC power cord. 
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4-5 The Multi 7 was designed t o  bear up a g a i n s t  a long time t r ansmi t t ing ,  
but  t r y  "Stand-by" sometimes on a longer  t r ansmi t t ing  by way o f  pre- 
caution. 

4-5 Do n o t  touch o r  modify the  i n t e r i o r  p a r t s  except t h e  co res  and trimmers. 
A l l  of them a r e  ad jus t ed  o r  tuned p@rfec t ly .  

5. I n s t a l l a t i o n .  

5-1 Antenna 
The antenna output  impedance i s  50-ohm, so  you can use  any antenna of  
50-ohm impedance. A t  mobile use,  s e l e c t  antenna see ing  type  o f .  a c a r  
and s e t  i t  s o  a s  t o  bear  up a g a i n s t  wind pressure.  Antenna g ive  g r e a t l y  
in f luence  t o  receive-sensi  t ivi  t y  , power ou tpu t  and etc .  So, pay a t t e n t i o n  
t o  t h e  antenna c i r c u i t  from t h e  an t .  connector of t he  t r ansce ive r .  

Use t h e  50-ohm c o a d a l  cable. P l ease  ca re  f o r  strain of t h e  cable when 
i t  is  drawn i n t o  a car.  Keep a reasonable  tens ion  and do no t  be i t  loosened. 

5-2 I n s t a l l a t i o n  Place. 
Mount t h e  s e t  a t  p lace  not so  as t o  d i s t u r b  dr iver .  Do not  pu t  t h e  s e t  a t  
the  follwwing spaces. 
. 1. Humid 2. Dirdct '  r a y s  o f  t h e  sun, even i f  i t  i s  $ iven th rough  a 

g l a s s  window, e t c .  3. Direc t  heated blowing from t h e  a i r  condit ioner .  
4. High Temperature. 

5-3 Se t t ing .  
The Multi 7 h a s  t h e  negat ive  ground. I f  you can has  t h e  one, f i x  t h e  s e t  
d i r e c t l y  wirh dash board mounting o r  s o  and connect t h e  black colored  
leadwire with body of car  a s  a ground. 

On the  cont rary ,  i f  i t  is a p o s i t i v e  ground, t h e  s e t  ha8 t o  be f r e e  from 
c a r  body e l e c t r i c a l l y  by an i n s u l a t i o n  washer, e tc .  In  case  of  t h i s ,  j o i n  
t h e  r e d  co lo red  l e a d  wire with c a r  body as a ground. Fur ther ,  connect a l s o  
t h e  o u t e r  co re  of antenna. coax ia l  cable  through a capac i to r (  0.001 uF 1. 
Fix t h e  t r a n s c e i v e r  us ing  the  b racke t s  and screws furnished. Se t  t h e  r i g  
a t  des i r ed  angle.  You can s e l e c t  i t  a t  two anges of t he  bracket  screws'  
p o s t i t i o n ,  And c l i n s h  the  f i x t u r e s  a t t ached  t o  t h e  t r ansce ive r .  
According t o  s i t u a t i o n ,  t r y  t o  exchange the  speaker ~ o s i t i o n  on the! t o p  
o r  a t  t h e  bottom of t h e  tmnsce ive r .  %hen you put  t h e  s e t  on c a r  s e a t ,  
i t  i s  convenient t o  f i x  t h e  speaker on t h e  top  of t h e  t r ansce ive r .  

5-4 Power Cord connection. 
Use t h e  accessory  cofd and confirm t h a t  t h e  p o s i t i v e  p lug  of t h e  .DC power 
cord connector of t h e  s e t  i s  f o r  t h e  r ed  l ead  wire of t h e  cord and ano the r  
nega t ive  one i s  f o r  the  black one. Do n o t  be t h e  cords slackened, b u t  keep 
a reasonable s t r a i n .  
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6. opera t ion  Manner. 

6-1 Se t t i ng .  
Connect t h e  poker cord, antenna cord and microphone t o  t h e  prescr ibed  
connectors.  Care f o r e  t he  p o l a r t i t y  .of t he  power cord. The r ed  one i s  
f o r  p o s t i t i v e  and t h e  black one i s  f o r  negat ive.  

6-2 Power-On. 
S e t  t h e  Power ON/OFF and HI-LOW switch a t  H I  o r  LO\!] pos i t ion .  
The switch i s  O?!, and tkie meter and channel i n d i c a t o r  a r e  back-lighted. 
I f  they a r e  no t  l i g h t e d ,  t h e  channel is placed a t  "FY" channel. 

6-3 Receiving. 
Se t  t h e  channel s e l e c t o r  a t  a channel lffiich i s  i n s t a l l e d  c r y s t a l s  and 
no s i g n a l  i s  rece iv ing .  Tune t h e  volume c o n t r o l  clockwise and t h e  squelch 
con t ro l  counter-clockwise, some no i se s  w i l l  be got ten  gradual ly.  

Se t  t h e  volume con t ro l  a t  des i r ed  point .  Turn t h e  squelch c o n t r o l  knob 
clock-wise, n o i s e  i s  diminished. Zhe knob should be s e t  a t  t h e  p o s i t i o n  
t h a t  no n o i s e  i s  heard. 

Af t e r  above tun ings ,  you can s ta r t  QSO on o t h e r  channels des i red .  
Inen  you ope ra t e  t h e  t r a n s c e i v e r  with e x t e r n a l  speaker,  earphone and 
headphone, u s e  t h e  ex t .  speaker jack with t h e  accessory plug. Ehploy 
t h e  e x t e r n a l  speaker  of 4 to  8-ohm impedance. 

6-4 Transmit t ing.  
On pushing t h e  press- to- talk switch of t h e  microphone, t h e  r e l a y  works 
and begin  t ransmi t t ing .  On t h e  a c t i o n ,  t r a n s m i t t i n g  i n d i c a t e r  lamp p u t s  
o n .  Seeing. t h e  s i t u a t i o n ,  s e l e c t  t h e  output  power from 1 ~ a t t ( ~ 0 1 ~ )  and 
10 ~ a t t s ( ~ 1 ) .  

The Mul t i  7 is a d j u s t e d  to show 118" on t h e  meter s c a l e  a t  IOW, by a 5% 
ohm power meter. m e n  t h e  SNT of antenna is f i n e ,  t h e  meter p o i n t e r  
i n d i c a t e s  ?98,1 o r  so. It is t h e  s tandard  of antenna SWR. 

Try t o  check antenna c i r c u i t  when casua l ly  any RF power i s  not  t ransmi t ted .  
You can watch t h e  case e a s i l y  s ince  t h e  p o i n t e r  of meter does not  swung. 

, . This is  due t o  working of p ro t ec t ion  c i r c u i t  of f i n a l  s t a g e  t r a n s i s t o r  re -  
a c t e d  a g a i n s t  SXR soared up when s h o r t  c i r c u i t  i s  happened on t h e  antenna 
c i r c u i t  o r  a l e a d  wire  was snapped. 

- - 

When SWR is r a i s e d ,  The Automatic Power Control  c i r c u i t ,  designed with 
t h e  SCR, works to  c u t  o f f  t h e  c o l l e c t o r  v a l t a g e  of TR3 t r a n s i s t o r  of t h e  
t r a n s m i t t e r  u n i t  au tomat ica l ly  and p r o t e c t s  t h e  breakage of f i n a l  s t a g e  
t r a n s i s t o r s .  

: & r ~ ~ f o r  no t  so as t o  ope ra t e  a t  a blank channel. A t  t h e  channel,  of 
-+, , course,.-po r a d i o  wave i s  t ransmi t ted .  

. rri-cas6:tkie- meter p o i n t e r  swings d u l l  extremly a t  70 Watts ou tput ,  t h e  
a n t e n n e  matching is  n o t  enough. m e n  t h e  s e t  is ope ra t ing  a s  i t  is no 
matching, t h e  f i n a l  s t a p  t r a n s i s t o r  miqht be broken o r  its l i f e  is  
shortened. 
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6-5 KY Channel. 
You can s e l e c t  your own channel by push the  but ton  r ega rd le s s  of 
the  channel s e l e c t o r  pos i t ion .  My channel has  the  p r i o r i t y .  
It i s  enough t o  i n s t a l l  c r y s t a l s  you d e s i r e  i n t o  t h e  'TI" pos i t ions ,  
which a r e  reserved  i n  t h e  s e t .  MY channel i s  good f o r  a  frequent  
QSO channel, f o r  example, your club channel,  p r i v a t e  o r  s e v r e t  one 
and main channel. 

6-6 Tune Knob. 
On rece ive ,  you can a d j u s t  some s l i d e  of a  counter  s t a t i o n ' s  frequency 
by tuning  the  nob. Especia l ly  it is e f f e c t i v e  f o r  mobile s t a t i o n  use,  
because t h e  s e t  r ece ives  more po i ses  i f  a frequency i s  deviated,  com- 
pared with base  s t a t i o n  use. 

6-7 Meter Function Switch. 
Generally. i t  is used a s  a S meter. When you have i t  work t o  watch 
frequency s l i d e ,  s e t  t h e  switch a t  lTREQ" p o s i t i o n  and i t  works a s  a  
Center meter. Fur ther ,  i t  i s  convenient f o r  i n s t a l lmen t  of  a d d i t i o n a l  
c r y s t l a s  o r  adjustment o f  frequency by ?"Pune" knob. 

6-8 Crys ta l  I n s t a l l a t i o n .  

Zoosen 6 screws on t h e  upper cover of t h e  s e t  and remove it. 
There a r e  t h e  c r y s t a l  socke t s  arranged fou r  l i n e s .  I n s e r t  c r y s t a l s  
confirming T( t ransmi t  ) o r  R (  r ece ive  ) marked. The mark ' ( M T *  is 
reserved f o r  My channel. 

Regarding f req .  adjustment ,  f i r s t  s e t  the  meter funct ion  switch a t  
oFREQW pos i t ion .  Second, m k e  s h o r t  c i r c u i t  by some wires  No. 6 f o r  
t ransmit  power source and No. 7 f o r  r ece ive  power source of t h e  
accessory t e r m i n a l ' s  pins.  Third,  tune t h e  trimmer capac i to r  a long 
Tx c r y s t a l s  so  a s  t o  be ind ica t ed  0 ( ze ro )  by t h e  meter poin ter .  
During t h e  above adjustment,  put  t h e  TUhTE knob on t h e  cen te r  pos i t ion .  

The c r y s t a l s  a r e  the  HC-25 t f l e  and the fol lowing a r e  t h e i r  frequency 
formulas. 

Transmit: Crys t a l  Frequency =+%-#+&Hz .F: - [L 
Receive: Crys t a l  Frequency = ( F-10.7 ) x 1/3 MHz 

P lease  use t h e  c r y s t a l s  made s p e c i a l l y  f o r  t h e  M u l t i  7. Crys t a l s  vary 
t h e i r  o s c i l l a t i o n  i n t e n s i t y  d e l i c a t e l y  due t o  t h e i r  i n t e r n a l  r e s i s t a n c e ,  
C.I.  and e t c . ,  and they happen d r a s t i c a l  decrease of s e n s i t i v i t y ,  f req.  
s l i d e  and e t c .  

7. Main C i rcu i t s .  

P lease  r e f e r  t o  t h e  black and c i r c u i t  diagram drawn on the  l a t e r  pages. 

7-1 Receiver C i r c u i t .  
The r ece ive r  c i r c u i t  i s  t h e  c rys t a l - con t ro l l ed  double super-herodyne. 
The 1 s t  I F  i s  10.7 MHz and t h e  2nd I F  i s  455 KHz. 
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7-1 The input  si@al from antenna i s  amplif ied by RF amp., which c o n s i s t s  
of 2-step ~ T ( ~ S K I ~ ) ,  through antenna relay.  It i s  the h e l i c a l  resonator  
tha t  i s  a tuning c i r c u i t  between RF ampl i f i e r  and t h e  next stage. 
'Fhe resonator  i s  a good c h a r a c t e r i s t i c  band-pass f i l t e r  which is +s tep  
coupledhigh IfQ1l f a c t o r  tuning c i r c u i t  by a slit appl ied  t o  cavi ty  reson- 
mce .  

~t is ava i l ab le  t o  get  2 MHz of band vridth by t h e  resonator.  The frequency 
side is c l e a r  and i t  i s  planned to  l e v e l  up two-signal c h a r a c t e r i s t i c s  
and 1 st image r a t i o .  Further ,  you can have enough gain and high sensi-  
t i v i t y ,  because t h e  two-stage RF ampl i f i e r  w a s  adopted. 

The s igna l  passed t h e  reeonator i s  forwarded t o  the  1st mixer which w a s  
used FD(3SK39). .4nd it  comes to the 1st I F  s i g n a l  of 10.7 MHz mixed with 
the  1 s t  Local Osci l la tor .  

The f i r s t  l o c a l  o s c i l a t o r  i s  the c i r c u i t  t h a t  o s c i l a t e s  15 MHz band(14.811 - 15.033 MHZ) by a Pierce  c i r c u i t ,  which c o n s i s t s  of 2 ~ ~ 8 3 8 ,  connected bet- 
ween the base and t h e  col lec tor .  After picked up t h e  3rd  tuned frequency 
of 45 MHz band(44.433 - 45.100 YHZ) f a c t o r  by the  L37 tuning c i r c u i t ,  a 
s ignal  i s  mulkiplied by 3 times a t  T ~ 3 3 ( 2 ~ ~ 1 0 4 7 )  and is forwarded to  the  
1 s t  mixer a s  a 1st l o c a l  osc. s igna l  of  135 MHz band(133.3 - 135.3 MHz) 
&ich is 13.7 MHz lower, according t o  each s i g n a l  frequency. 

The 10.7 MHz 1st I F  s igna l  of the 1st mixer output i s  amplif ied a t  t h e  
1st I F  ampl i f i e r  through the c r y s t a l  f i l t e r  and the  ceramic one. By 
combination 9f t h e  two f i l t e r s ,  i t  i s  very much e f f e c t i v e  t o  have good 
image r a t i o ,  two-signal image c h a r a c t e r i s t i c s  and t o  avoid in te r fe rence  
by adjacent  channels. Besides, i t  has  €he d i s t i n c t  s i d e  l i n e  over 15 KHz 

of frequency. A s igna l  i s  amplif ied by TR24 a f t e r  passed t h e  f i l t e r ,  so 
the re  is  no a t t enua t ion  by f i l t e r  and can ge t  s e n s i t i v i t y  fu l ly .  

A t  t he  2nd m i x e r ( ~ ~ 2 5 ) ,  the s i g n a l s  11.155 and 10.7 MHz, which were 
o s c i l l a t e d  by t h e  2nd l o c a l  osc . (T~34) ,  a r e  mixed and come t o  a s igna l  of  
455 KHz 2nd IF s ignal .  

The 2nd l o c a l  osc. can vary o s c i l l a t i o n  freq. by v a r i a t i o n  of appl ied  
voltage a t  t h e  vari-cap. diode which is loca ted  between the  c r y s t a l  
o s c i l l a t o r  and the  grounding. This v a r i a t i o n  can be made by *VI"I'heW knob 
on t h e  f ron t  panel  of the  set. 

Through b e  ceramic f i l t e r ,  t he  2nd I F  s i g n a l  is  amplif ied and amplitude- 
l i n d t t e d  a t  t h e  IF amp. ~ ~ 2 6 ,  27, 28, 29, 30, 31 and t h e  l i m i t t e r  D2, 3 ,  
4 and 5 ,  and i s  forvmrded to the discriminator .  A t  t h e  2nd IF  s tage ,  
d e s i p e d  t o  employ 6-stage t r a n s i s t o r  ampl i f i e r ,  s u b s t i t u t e d  f o r  i n t e g r a t e d  
c i r c u i t  one, t o  g e t  f u l l  ampl i f ica t ion  and pe r fec t  limitter c h a r a c t e r i s t i c s .  

AF s igna l  is multi-tuned by the  d iscr iminator  which c a n s i s t s  of the  two 
d iodes (0~90)  ~6 and 7. And, a f t e r  ampl i f ica t ion  by ~ ~ 3 8  4F amp. and passed 
VR201 volume a d j u s t e r ,  it  is amplif ied by AF power amp. 1~(~.47092) and is 
f o m r d e d  t o  t h e  speaker. 
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7-2 A.F.R. ( Audio Feed Back ) Squelch C i r c u i t ,  

The AF'i3 squelch is  our otvn developed c i r c u i t .  The usual  noise  amp. 
type squelch c o n t r o l  system o f t en  breaks voice when the  counter 
s t a t i o n ' s  modulation changes. It is t h e  same as t h e  case t h a t  s i g n a l  
v a r i e s  by fading,  e t c o  This  is caused by v a r i a t i o n  of no i se  l e v e l  
accompanied s i g n a l  change and squelch l e v e l  i s  sh i f t ed .  On t h e  
contrary,  i f  v a r i a t i o n  of squelch-level i s  lessened and a r a t e d  l e v e l  
i s  kep t ,  over-modulation and voice-break by fading  a r e  vanished. 
It is the  A F B  squelch t h a t  was r e a l i z e d  t h e  above theory. 

The noise f a c t o r  picked from the 2nd 1 ~ ( 4 5 5  KHZ) i s  ampl i f ied  by the  
TR35 and 36 2-stage n o i s e  amp, through VR202 f o r  squelch threshoid 
l e v e l  tuning. 4 s  s i g n a l  amplif ied i s  forwarded t o  the  base of ~ ~ 3 8  
XF amp. a f t e r  r e c t i f i c a t i o n  by 38 and 9, and t h e  s i g n a l  e r a s e s  mutually 
with fhe AF s i g n a l  demodulated by the  d iscr iminator .  Namely, i f  i f  is 
s e t t l e d  t h e  VRX)Z, a t  t h e  poin t  t h a t  n o i s e  i s  wiped out ,  by t h e  squelch 
knob, no s i g n a l  is forwarded t o  ~ ~ 3 8 ,  but ,  i f  no i se  f a c t o r  i s  lessened 
by input  of  r e c e i v e  s i g n a l ,  r e c t i f i c a t i o n  s i g n a l  l e v e l  of t h e  no i se  
amp. is down and a s i g n a l  is s e n t  t o  t h e  ~ ~ 3 8 .  The s i g n a l  is  output  
from the  speaker.  

~ u r t h e r ,  by t h e  TR37 amp., the  AFT squelch ampl i f ied  t h e  iCF s i g n a l s  
demodulated by t h e  d i sc r imina to r  and a p p l i e s  the  s i g n a l  t o  t h e  base of 
~ ~ 3 8  a f t e r  r e c t i f i c a t i o n  of it. This  s i g n a l  has  t h e  reverse  p o l a r i t y  
t o  t h e  s i g n a l  from t h e  n o i s e  amp. and a s i g n a l  from t h e  A F B  amp. a l s o  
grow l a r g e r  i f  -4F s i g n a l  does. 

The AFT3 squelch e r a s e s  t h e  enlargement of r e c t i f i c a t i o n  output  from 
noise amp. accompanied t h e  i n c r e a s e  of no i se  l e v e l  and keeps always a  
r a t e d  and s t a b l e  squelch l eve l .  

7-3 Transmi t te r  C i rcu i t .  
The o s c i l l a t i o n  i s  made by the  non-tuned c i r c u i t  which was used TRI 
t r a n s i s t o r  connected with the  c r y s t a l  o s c i l l a t o r  s e l e c t e d  by channel 
s e l e c t o r  c i r c u i t  and connected between t h e  base  and grounding. The 
oscil-lati on frequency i s  12 MHz band(12.000 - 12.166 MHz). This  osc. 
output  i s  made of v e c t o r  composite phase modulation with 8 s igna l  from 
modulation amp., a t  TR 2. 

The modulation AF amp. c o n s i s t s  of the two-stage AF amp., IDC. M i l l e r  
c i r c u i t  and s p l a t t e r  f i l t e r .  A s i g n a l  through microphone is ampl i f ied  
by t h e  TR 8 and 9 .IF amp. and is  forwarded t o  t h e  D I and 2 I D C  c i r c u i t .  
The c i r c u i t  c l i p s  a  given l e v e l  s i g n a l  no t  so  as t o  excess t h e  maximum 
freq. devia t ion  when t h e  modulation l e v e l  is soard  up i n  a moment. 
I D C  output  i s  i n t e g r a t e d  a t  TR 10 through VR 1 tuning  semt-fixed r e s i s t o r  
and i s  app l i ed  t o  the  base  of  TR 2 modulator through t h e  s p l a t t e r  f i l t e r .  

Modulated s i g n a l  is  mul t ip l i ed  t h r e e  t imes  a t  TR3, 2 t imes a t  T R ~  and 
2-times a t  TR 5, and it comes t o  144 MHz band. Further ,  i t  is forwarded 
t o  TR 7 pre-drive amp. through TR 6 buffer .  It is  ampl i f ied  approximately 
0.5 W at TR 7 and is s e n t  t o  t h e  boos ter  u n i t .  
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7-3 The booster  u n i t  i s  assembled with t h e  d r i v e r  s t a g e  TR l l ( 2 ~ C 3 2 0 )  
and power ampl i f i e r  ~ ~ 1 2 ( 2 ~ ~ 1 1 9 0 ) ~  The above 0.5W s i g n a l  is ampli- 
f i e d  to  1.5 '$1 o r  so a t  TR11. 

A t  t h e  f i n a l  t r a n s i s t o r  TR12, i t  i s  a v a i l a b l e  t o  ga in  10 V!atts o r  
up by 1.5-Watt input .  The TC7 and 8 a r e  the  trimmer capac i to r s  f o r  . 

impedance matching. 

When the  output  power s e l e c t o r  i s  s e t  a t  "LOW1? pos i t ion ,  t h e  power 
source vo l t age  of TR7, 11 and 12 i s  lowered by the  R201 vol tage  drop 
r e s i s t o r ,  and output  power i s  reduced t o  1  Watt o r  l e s s .  

The s igna l  power-amplified a t  t h e  booster  u n i t  i s  forwarded t o  t h e  
f i l t e r  u n i t  and passes  the  two-stage low-pass f i l t e r .  Fur ther ,  it 
is s e n t  ou t  t o  t h e  antenna a s  10 !Vatts output  from t h e  antenna 
connector through t h e  antenna change-over switch. In  the  f i l t e r  u n i t ,  
D 3 O l  d e t e c t i n g  c i r c u i t  t h a t  s e l e c t s  t ransmi t  RF l e v e l  meter and D302 
de tec t ing  c i r c u i t  as a f i n a l  t r a n s i s t o r  p r o t e c t i v e  c i r c u i t  are 
assembled. 

The p r o t e c t i t i v e  c i r c u i t  ( APC c i r c u i t  ) d e t e c t s  r e f l e c t e d  wave when 
SWR soared up m d  appl ied  d i r e c t  cu r ren t  s igna l  de tec ted  by the  diode 
t o  t h e  g a t e  of the  SCR I. Further ,  i t  drops t h e  c o l l e c t o r  vol tage  of  
TR 3 through SCR 1  so t h a t  a  s i g n a l  does not  go t o  t h e  l a t t e r  h a l f  
s tage.  

TheJ t type  f i l t e r  i s  put  between t h e  antenna r e l a y  and a n t .  connector, 
and i t  supres ses  spu~Lous  a s  3 t imes harmonic wave by diode de tec t ion .  
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' TX UNlT (H-1) ' 1 - - - - - - -  _1 
1 i BOOSTER (H-2) ' 
I I - - - - - - -  -' I 

I TR1 2SC838  TR2 2SC838  TR3 2 /S i838  2SC830  TR5 2SC838 TR6 2SC1215  I R 1 2 S C l 3 0  I I TR11 2SC320 TR12 2SC1190  L. P. F. 
I * I  I A 2 X 2  X I  z l 
I ~ ~ M H I  1 2 M H z  

X I  x l 
12MHz I 2 M  H Z  144MH1 144MH1 I 4 4 M H I  I 4 4 M H z  I 4 4 M H r  I , I  

F M TRIP DOUB DOUB AMP H AMP DRlY H T X 
MOD. 

I I I I 
I I 

I L 2SF656  I L ------------ J 
I 
I 

I 

MIc, 
TR8 2SC838 TR9 2SC838  01 .2  0 1 9 0 x 2  TRIO 2SC838 

APC I 

I 
I A F A F I N T E G  I 

I AMP H AMP H IDC H RATOR I 

- - - - - - - - - - - - - - - - - - - - - - - - - 
IRX UNlT (H-5); 
I - - - - - - - - '  
I TR32 2SC838 TR33 2 S C 1 0 4 1  

I 132MH1 

I 
I 
I 

1 iRIl 3 S K 4 L  1 R 1 3  1 l S K 4 O  I O F 3 0 1  
I 4 4 M H z  I O . l M H 2  1 0 . 7 M H 1  

R F B P F  1st  X 'TAL 

I 
AMP MIX F I L 

I 

10. lMF.B I R I 4  l S C B 3 8  0 . 1  TR25 2SC838 l F C . 1 1  TR26 2SC838  TR272SC838  TR28 2SC838 
IO.JMHz 1O. lMHz I O . l Y H z  4 5 5 K H 1  4SSKHz 4 5 5 K H 1  4 5 5 K H z  4 5 5 K H 1  

{/\H 1;~ H A  H I F AMP I F A M P  I F 

AF I F I F 
AMP 1 1  A M P  AMP 1 ! 
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