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WARNING: FCC RULES APPLY- U se o f  the t r a n sm i t t e r  i s  g o v e rn e d  by 
the ru le s  and regu la t ion s o f  the F ed e r a l  C ommun ica t ion s  C om m is s i o n .  Do 
not a t t em p t  to put the t r a n sm i t t e r  on the a i r  at fu l l  p ow e r  w ithout a v a l id  
C l a s s  D c i t i z e n s  s ta t ion / op e ra t in g  l i c e n s e .  L i c e n s e  a p p l i ca t ion s  a r e  en 
c l o s e d  with the se t fo r  that purpose .  If you w ish  to ge t on the a i r  im m e d i 
a te ly , e a ch  t r a n sm i t t e r  in y ou r  s y s t e m  m a y  be m o d i f i e d  to qua l ify  under 
P a r t  15 o f  the r u le s  (In c iden ta l and R e s t r i c t e d  R ad ia t ion  D ev ice s) .  Th is  
m od if ica t ion  can be p e r fo rm ed  by any p e r s on  hold ing a f i r s t  o r  s e c o n d  c l a s s  
c o m m e r c i a l  r a d io  o p e r a t o r  l i c e n s e .  When m od if ie d ,  a c e r t i f i c a t e  w i l l  be 
a ttached to ea ch  set to ind ica te c om p l ia n c e  with the te chn ica l r e q u i r em en t s  
o f  Pa r t  15. DO NOT op e ra te  any t ra n sm i t t e r  without a l i c e n s e  and without 
the c e r t i f i e d  mod if ica t ion . When so  m od if ied , the range w i l l  be r e d u c e d  to 
at l e a s t  on e- fou rth  o f the fu l l  p ow e r  range. A fte r  r e c e iv in g  you r C l a s s  D 
l i c e n s e ,  r e tu rn  the s e t s  to the c o m m e r c i a l  o p e ra to r ,  and he w i l l  r e s t o r e  
th em  to fu ll p ow er  output. While op e ra t in g  under Pa r t 15, c om m un ica t io n s  
i s  not a l l o w e d  w ith  r e g u l a r  C l a s s  D s ta t i o n s  (your o p e r a t i o n s  sh ou ld  be 
con f ined to commun icat ion  between two o r  m o r e  o f  your own m od i f i e d  units). 
A fte r  r e c e iv in g  your C la s s  D l i c en se ,  you m ay  contact units o f o th e r  C l a s s  
D l i c e n s e e s ,  but th is  sh ou ld  be done fo r  ju s t i f i a b le  b u s i n e s s  o r  p e r s o n a l  
r e a s o n s ,  not a s  an e x p e r im en t  (e. g. am a teu r  ra d io  o p e ra t ion s ,  su ch  as 
c a l l in g  " C Q "  and "w o rk in g  DX " a r e  unlawfu l in'the C l a s s  D c i t i z e n s  s e r 
v ice). ALWAYS o p e r a t e  y ou r  s ta t ion  in a c c o r d a n c e  w ith  the F C C  ru le s ;  
the t e r m s  o f  the l i c e n s e  m ak e  th is  y ou r  r e s p o n s i b i l i t y .

INSTALLATION PROCEDURE- The unit i s  p re- tun ed  at the fa c t o r y  and 
i s  ready to opera te when ground, antenna, and pow er connect ion s a r e  made. 
The in s t a l l a t i o n  p r o c e d u r e  d i f f e r s  f o r  117 v o l t  a - c  m o d e l s  and the d- c 
m od e l s .  F o r  117 volt a-c m o d e l s , p r o c e e d  a s  fo l low s :  (1) C onn e c t  g round 
t e rm in a l  to wa ter  p ipe o r  other g o od  ground. (2) Insta ll antenna a c c o r d in g  
to the in s t ru c t i o n s  s u p p l ie d  with the antenna. In g en e ra l ,  antenna shou ld  
b e lo c a t e d  c l e a r  o f bu ild in g and a s  h igh a s  p o s s i b l e  (within l im it s  o f  lead- 
in supplied). In s ta l l c o n n e c t o r  su pp l ied  with set, i f  lea d- in  d o e s  no t have 
a c o n n e c t o r .  (3) P lu g  in antenna and a - c  p ow e r  c o r d ,  and p r o c e e d  with 
in it ia l tuneup. F o r  6 and 12 v o l t  d-c m o d e l s , p r o c e e d  a s  fo l low s :  (1) L o 
ca te mounting hood under dash or other conven ien t lo ca t ion  (note that l e a d s  
su pp l ied  w ith se t  m a y  have to be len g th en ed  if s e t  i s  m ounted e ls ewh ere) . 
(2) C onn ec t  ground w ir e  (the w ir e  w ith the b la ck  s leeve) to c h a s s i s  g round 
on back of set, and the other end to a c lean ed  m eta l spot on  v eh ic le  c h a s s i s .  
B o lt s e cu re ly .  (3) Insta ll antenna a s  d i r e c t e d  in in s t ru c t ion  sh ee t  su pp l ied  
with antenna. (4) Run d-c supply lead  to ign it ion sw itch  o r  a c c e s s o r y  b in d 
ing p o s t  in v eh ic le . F o r  n o rm a l  in s ta l la t ion s,  th is  shou ld  be a p o s t  which 
is  sw itched on and off by the ignition key. (5) Hang set on b ra ck e t  and fa s ten  
in place. In sert antenna and pow er c o r d  plug, and p r o c e e d  with in it ia l tune- 
up.

INITIAL TUNEUP- T o  p la c e  se t  in opera t ion , ro ta te  v o lum e c o n t r o l  c l o c k 
w i s e  and set the channel sw itch in pos it ion  "A". After se t  w arm s up, ro ta te 
both s q u e l c h  and v o l u m e  c o n t r o l s  un ti l n o i s e  o r  s i g n a l s  a r e  h eard. Set 
s qu e lch  con t r o l  a s  fo l low s : rota te c on t r o l  wh ile there a r e  no s ign a ls  on  the 
a ir ,  until the n o is e  s tops. Advance con t r o l  s l igh t ly  beyond the po in t w h ere  
the n o i s e  d r o p s  out; at th is  point, any s igna l,  e v en  v e r y  w eak  ones, w i l l  
c a u s e  the sound to c om e  ba ck  on again. K ey t r a n sm i t t e r  by  p r e s s i n g  m i 
c r o p h on e  button. T u rn  the p ow e r  tun ing c o n t r o l  to the po in t  w h e r e  the 
m e t e r  r e a d s  m ax im um  (for m o s t  s e t s ,  th is w i l l  be b e tw een  4 and 6 on the 
s ca le .  G ive c a l l  s i g n  and o b s e r v e  o th e r  o p e r a t in g  p r o c e d u r e s  wh ich  a r e  
r e q u i r e d  by  the F C C  ru le s .



TUNEUP ON OTHER CHANNELS.-The fa c t o r y  su p p l ie s  a p a ir  o f  c r y s t a l s  
in s ta l led  in the Channel "A " posit ion. The unit may, how ever, be o p e r a t e d  
on any one o r  two o f the 23 channels ava ilab le on the C la s s  D C it iz en 's  band. 
The channe l n um b e r s  and f r e q u en c i e s  ava i la b le  a r e  a s  f o l l ow s :

CHAN
NEL FREQUENCY

CHAN
NEL FREQUENCY

CHAN
NEL FREQUENCY

1 26. 965 9 27.065 17 27.165
2 26.975 10 27.075 18 27.175
3 26. 985 11 27.085 19 27.185
4 27.005 12 27.105 20 27.205
5 27.015 13 27.115 21 27. 215
6 27.025 14 27.125 22 27.225
7 27.035 15 27.135 23 27. 255
8 27.055 16 27.155

To set up a s e c on d  channel, o r d e r  a pa ir  o f  c r y s t a l s  f r om  your d e a le r ,  and 
have h im , o r  any au th o r i z e d  s e r v i c e  techn ic ian, in s ta l l  th em  in you r set. 
If d e s i r e d ,  another pa ir  o f c r y s t a l s  m ay  a l s o  be subst itu ted fo r  the fa c t o r y  
su pp l ied  c r y s t a l s  in the Channel "A " pos it ion . F o r  tuneup, u se the in it ia l 
tuneup p r o c e d u r e  d e s c r i b e d  above f o r  the f i r s t  channel, then sw itch  to the 
s e c o n d  channel. If the m e te r  read ing changes, retune the POWER TUNING 
c o n t r o l  f o r  m a x im u m  e a c h  t im e  when  sw it ch in g  f r o m  one channe l to the 
other.

INTERNAL ADJUSTMENTS.- The equ ipm en t i s  f a c t o r y  tuned so that in
t e rn a l a d ju s tm en t s  w i l l  s e l d om  be n e e d e d  at t im e of in sta l la t ion . Th is  is  
to p e rm i t  the sta t ion  l i c e n s e e  (C la s s  D C it iz en 's)  to p e r f o rm  in s ta l la t ion  
and in itial tuneup, a s  g iven  on this sheet. If the t ran sm it te r  op e ra t in g  f r e 
q u en cy  i s  t o  b e  c h a n g e d  (new c r y s t a l s  in s o c k e t s  "A "  a n d / o r  "B"), the 
n e c e s s a r y  c r y s t a l s  sh ou ld  be in s t a l l e d  by  a p r o p e r l y  l i c e n s e d  te chn ic ian  
( see  the F CC  rules). No internal ad ju stments a re  n eeded when this i s  done, 
due to the b r o ad  tuning c h a r a c t e r i s t i c s  o f  a l l  in terna l ad ju stm en ts .  While 
p e r f o rm in g  this s e r v i c e ,  however, the s e r v i c e  te chn ic ian  m ay  e l e c t  to r e 
tune both t r a n sm i t t e r  and r e c e i v e r  to the s p e c i f i c  o p e ra t in g  f r e q u en c i e s .  
In s om e  c a s e s  he m a y  ob ta in  a s l igh t im p r o v em en t  in p e r f o rm a n c e .  The 
in t e rn a l  a d j u s tm e n t s  a r e  c o v e r e d  in  the p a r a g r a p h  on  s e r v i c e  tuneup.

HOW TO ASSEMBLE ANTENNA CONNECTOR to a coaxial lead-in cable:
(1) R em o v e  o u t e r  sh e a th  to p o in t  A (do not cu t in to bra id). (2) Unrave l 
b r a id  and f o rm  into two o p p o s i t e  w i r e s  a s  shown. (3) S tr ip  o f f  in s ta l la t ion  
to B (do not n ick inner conductor). (4) A s s em b l e  with c en te r  w ire  p r o j e c t 
ing through ho le in t ip o f connector. S o ld e r  w ir e  to t ip and t r im  o f f e x c e s s  
w ire. (5) So ld e r  b ra id  to shell, two p la c e s  a s  shown.

COAXIAL CABLE
INNER CONDUCTOR- 

BRAID -

|B|
■ INSULATION

ANTENNA
CONECTOR
ISECTION VIEW 

THROUGH MIDDLE)

COMPLETED ASSEMBLY

OUTER SHEATH



PARTS LIST.- Use standard rep lacement parts equivalent to those l is ted below. 
The manufacturer and the manufacturer's part number is given in parentheses 
after the description. If part is special (made to a Kaar specification), the part 
number is the Kaar spec if ica t ion  number; it may be ord ered  from  Kaar Eng i
neering stock or directly from the original manufacturer. Common rep lacement 
capacitors and re s is to r s  are grouped and de scr ib ed  at the beginning o f the C or 
R listing, as applicable.

ITEM DESCRIPTION
C-- Capacitor, mica: The fo l low 

ing are std 500 volt m icas, 
(El Menco VDM-15 or equal), 
of capacitance on schematic, 
to lerance ±5%.

C3, C5, C6, C l 5, C17, C22, C34, 
C51, C56, C57, C64, C66, C67, C68
C — — Capacitor, c e ram ic  disc:

The fo llowing are std 500 
volt c e ram ic  d isc type,
(Allen Bradley 36-103W or 
equal), of capacitance on 
schematic, to lerance +80% 
- 20%.

C8, C18, C19, C21, C23, C24, C25 
C26, C27, C29, C30, C31, C32,
C33, C3 6, C39, C42, C44, C52,
C54, C59, C63
C—— Capacitor, ce ram ic ,  tubular:

The fo llowing are tem pera 
ture compensating tubular 
ce ram ics  Char. NO80, 500 
vdcw(Erie 331 or equal), of 
capacitance given on the 
schematic, tolerance *5%.

C l, C2, C4, C l 2, C14, C l 6, C20 
C35, C53, C55, C60
C7 Capacitor, ce ram ic  d isc :
C9 . 002p.f ±10%, 1000 vdcw.
CIO (RMC-B2000)
C l l  Capacitor, a ir  variable: 3. 0

- 14. 2ppf, .020" space, 
single hole mtg type O. 
(ASP-JAN CT2 Code 14-L 
CT20014)

C l 3 Capacitor, m ica  tr immer:
110-580|xp.f, 7 plates; 350 
vdct, 175 vdcw. (El Menco- 
467)

C28 Capacitor, molded tubular:
C37 0. l p f  ±20%, 200 vdcw. (El

Menco-467)
C38 Capacitor, ce ram ic  disc:

. 05pf +80 -20%, 100 vdcw 
(RMC-BT-. 05-3/4")

ITEM DESCRIPTION
C40
C41

Capacitor, ce ram ic  feed-thru: 
. OOlpf, 500 vdcw. (El Menco- 
C52421-1)

C43 Capacitor, molded tubular 
paper: .068^if±20%, 600 
vdcw. (Sprague-109P68306)

C45
C46

Capacitor, dual e lectro lytic : 
80 - 80(if, 200 - 200 vdcw. 
(CD-UP-E9C173)

C47
C48

Capacitor, dual e lectro ly tic : 
30 - 30pf, 350 - 350 vdcw. 
(CD-UP-3335)

C49 Capacitor, ce ram ic  disc:
. 005;if +100% -0%, 1000 vdcw. 
(RMC-B5000)

C50 Capacitor, e le c tro ly t ic  tub
ular: 50(if, 25 vdcw. (CD- 
BBR50-25T)

C58 Capactior, e lec tro ly t ic  tub
ular; 5pf, 25 vdcw. (Sprague 
TE-1303)

C61
C62 Same as C7

C65 Same as C38
C69 Same as C40
FI Fuse, g la ss  tube: 1/4" x 1- 

1/4". Rating 6 am peres  in 
12 volt model, rating 10 
am peres  in 6 volt model 
(Buss-AGC)

F2 Fuse, g la ss tube; 1/4" x 1- 
1/4". Rating 1 ampere (Buss 
AGC)

K1 Relay, 3PDT, 100 vdc coil, 
10K ohm (Potter-B KA14D)

LI Inductor, r-f choke: 4. 7ph 
±10%, 250 ma. (Wilco-213- 
115)

L2 Inductor, slug tuned: .7- 
1.4ph. (Miller-Kaar 2213)

L3 Same as LI
L4 Inductor, r-f: 5/8" dia 16



TTEM DESCRIPTION
turns/in so lderea z #20 ap
prox 1" lg; approx 1.4p,h 
(Illumitronics Kaar 2213)

L5 Inductor, r-f choke: 0.47ph 
±15%, 250 ma. (Wilco - 
201-115)

L6 Same as L2
L7 Same as L2. NOTE: This

may be same as L10 in some 
units; (a choke instead of a 
coil); in such ca se s ,  C53 is 
not used.

L8 Same as LI
L9 Inductor, hash choke: 25ph

(Fast-A5495)
L10 Inductor, r-f choke: 2. 7ph

±10%, 250 ma. (Wilco - 
210-113)

L l l  Same as L10
LI 2 Inductor, r-f choke: 2. 5 mh 

±10%, 100 ma (West. Co i l - 
2111)

Ml Meter: 0-1 ma d-c with
spec ia l sca le per Kaar draw
ing 6119. (Kyoritsu MR-2P)

R-- Standard 1/2 watt r e s is to r s :  
All r e s i s t o r s  NOT listed b e 
low are standard 1/2 watt 
compos it ion r e s i s t o r s ,  Allen 
Bradley Style EB or equal, 
of the res is tance value given 
on the schematic, tolerance 
±10%.

R7 Resistor, variable wire
wound "humdinger": 3K 
ohms total, 2 watts 
(Clarostat 39-3000)

R12 Resis tor, fixed comp. : 68K 
±10%, 1 watt (AB - GB)

R24 Resis tor, variable comp. :
10K ohms ±10% total, linear 
taper, 1/4 watt; bushing 3/8" 
shaft 3/4" lg, slotted. (CRL 
Kaar 5001)

R30 Resis tor, fixed comp. : 15
ohms ±10%, 2 watt. (AB-HB)

R33 Resis tor, fixed w ire wound:
R34 200 ohms ±10%, 4 watt.

(IRC - PW4)

ITEM DESCRIPTION
R36 Resis tor, variable comp.:

50K ohm ±10%, linear taper, 
1/4 watt; bushing 3/8", shaft 
1/2" lg, slotted. (CRL - 
Kaar 5010)

R40 Resis tor, fixed comp. : 10K 
ohm ±10%, 2 watt (AB - HBV

R44 Resistor, fixed comp. : 470 
ohm ±10%, 1 watt (AB - GB)

R49 Resistor, var iable comp. :
250K ohm ±20%, 1/4 watt, C 
taper (audio); bushing 3/8", 
shaft 3/4" lg, slotted; with 
DPST switch rated 3A125 vac 
and 10A24 vdc. (CRL-Kaar 
5003)

R61 Resis tor, fixed c om p . : 22K
ohm ±10%, 2 watt. (AB - HB)

SI Part of R49
T1 Transformer, audio freq.

output: 5500 to 3. 2 ohm.
(Excel - Kaar 1030)

T2 In 12 vdc m ode l :
Transformer, vibrator 
power: pr i 12 vide, s e c  rated 
250 vdc/O.lA voltage dblr; 
pr i 124T #19E, s e c  730T #29E 
(Excel - Kaar 1188)
In 6 v d c m o d e l :
Transformer, vibrator 
power; pri 6 vide, se c rated 
250 vdc/O.lA voltage dblr; 
pri 52T #16E, sec 730T #29E 
(Excel - Kaar 1191)

T3 Transformer, power, step- 
up and step down: pr i 117 
vac, s e c  #1 117 vac/0. 2A, 
sec #2 12. 6 vac/2A. Pr i 
540T #25E, sec #1 540T #29, 
sec #2 66T #19E. (Excel - 
Kaar 1189)

V— Ten tubes, types as given on 
schematic and tube location 
d iagram (RCA)

Z1 Transformer, r-f input: con
s is ts  o f one inductor, same 
as L2, overwound with 3 
turns #20 wire.

Z2 Transformer, i-f: 1. 5 me.
Z3 (Automatic - M1-898K)
Z4

> a  ft / 5~Of fs>



DESCRIPTION, POWER SUPPLY and CONTROL CIRCUITS.- The p ow e r  
supp ly  m a y  be any one o f  th r e e  c i r c u i t s ,  a c c o r d in g  to input vo lta ge .  F o r  
117 vo lt  a - c  input, the l ine v o l ta g e  i s  s t e p p e d  up by one w ind in g o f  p ow e r  
t r a n s f o rm e r  T3 fo r  ap p l i ca t ion  o f  h igh  v o l ta g e  a - c  to the r e c t i f i e r  and d-c 
f i l te r ,  and i s  s t e p p ed  down by  an o th er  w ind in g to su pp ly  h ea te r  v o l ta g e  to 
a l l  tubes. F o r  12 vo lt d- c input, v ib r a to r  VIB-1 a c t s  a s  a ch o p p e r  to su p 
p ly  in t e r ru p ted  d- c to the v ib r a t o r  t r a n s f o rm e r  T2. F o r  fe vo lt  d-c input, 
m in o r  ch an g e s  a r e  m ade in the sam e c i r cu i t ,  su ch  a s  r em ov in g  the v ib r a 
t o r  d r o p p in g  r e s i s t o r  (which r e d u c e s  the v o l ta g e  to the c o i l  f r om  12 v o l t s  
to 6 volts), and adding m o r e  hash f i l te r s ,  p lus r ep la c in g  the v ib r a t o r  t r a n s 
f o r m e r  w ith  on e  hav in g a p r im a r y  w ound f o r  6 v o l t s  in t e r ru p t ed  d-c. In 
e v e r y  ca se ,  high vo lta ge is  app lied  to points A-A, the input to the r e c t i f i e r -  
f i l t e r  s y s t em  wh ich  i s  c o m m o n  to a l l  p ow e r  su p p l ie s .  CR1 and CR2, t o 
g e th e r  w ith C45 and C46, f o rm  a v o l ta g e  d o u b le r  wh ich  d e l i v e r s  pu lsa t in g  
d- c  to the f i l te r  R33 and C47. C48 i s  in pa ra l le l  with C47 in the d - c  m ode l,
but i s  s e p a ra te d  by an added  r e s i s t o r  R34 in the 117 vo lt  a - c  m o d e l  (giv ing 
m o r e  e f f e c t iv e  f i l te r ing). The d-c output i s  a p p l i e d  d i r e c t l y  to the aud io  
d r iv e r  and output s ta ge s  V7 and V10, and to Kl, the c o i l  o f  the k ey in g  re lay . 
The c o i l  o f  the k e y in g  r e l a y  i s  a c tu a ted  by  g r ou n d in g  th e  low  end through 
the m ic r o ph on e  button. When r e c e iv in g ,  the m ic r o ph on e  button i s  up, and 
the back con ta c t s  o f K l e n e r g i z e  the r e c e i v e r  a s  fo l low s : K1A c o n n e c t s  the 
antenna to the r e c e iv e r ,  K1B app l ie s  B+ to a l l  s ta g e s  o f  the r e c e i v e r  e x c e p t  
the aud io  d r iv e r  and aud io  output s t a g e s  (V7B an^ VIO), and K1C g r ound s  
the speaker to p la ce  it in operation. The audio d r iv e r  and output s t a g e s  a re  
supp l ied  with d-c continuously, b e c a u s e  th e se  two s ta g e s  a r e  u s e d  fo r  both 
t r a n sm i t t in g  and r e c e iv in g .  When the m i c r o p h o n e  button i s  p r e s s e d ,  Kl 
c l o s e s ,  the con ta cts p la ce  the t ran sm it te r  on the a ir  as fo l low s : K1A t r a n s 
f e r s  the antenna to the transm itter output, K1B app l ie s  B+ to the t r a n sm i t t e r  
o s c i l la to r ,  VIA, and K1C grounds the ca thodes o f  both the o s c i l l a t o r  and the 
p ow e r  am p l i f i e r ,  to p la c e  t r a n sm i t t e r  c a r r i e r  on the air.

CIRCUIT DESCRIPTION, RECEIVER.- The r e c e i v e r  i s  a f ixed- tuned 
superheterodyne with squelch, automatic n o is e  l im it ing, and n o i s e  c o n t r o l l e d  
av c  c i r c u i t s ,  a l l  in c lu d ed  to g iv e  s u p e r i o r  r e c e p t i o n  p r o p e r t i e s .  The in 
c om in g  s igna l is  amplif ied  by V3, the r - f  am p lif ier , and a p p l i e d  to the m ix e r  
g r id  (V4A). A s ig n a l  1650 kc h igh e r  than the channe l f r e q u en c y  i s  c o u p le d  
to the g r i d  f r o m  the o s c i l l a t o r  s e c t i o n  V4B, an in d ependen t t r i o d e  in the 
s am e  env e lop e .  The o s c i l l a t o r  i s  a C o lp i t t s  c i r cu i t ,  w ith  f r e q u en cy  dou
b l in g  in the p la te c i r cu i t .  The m ix e r  g r id  i s  av c c o n t r o l l e d  th rough  V8B, 
the m ix e r  avc gate diode. Th is d iode conducts fo r  avc voltage, but p r ev en t s  
the o s c i l la t o r  in je c t ion  vo lta ge f r om  fe ed in g  back into the avc bus. The i- f  
i s  am p l i f i e d  by  two conven t iona l i- f s ta g e s  V5 and V6, wh ich  d i f f e r  on ly  in 
that the gain of V5 is  avc contro l led, and the gain o f V6 i s  f ix ed  by the ca th 
ode r e s i s t o r  R18. The d e t e c t o r ,  V9A, su pp l ie s 'a u d io  to the aud io d r iv e r  
V7B through a s e r i e s - g a t e  n o is e  l im it e r  c ir cu it .  Th is  c o n s i s t s  o f  the g a t 
ing d iode V9C, c a p a c i t o r s  C65 and C68, and r e s i s t o r s  R55, R56, R58, and 
R59. Due to the r - c  t im e  c on s tan t s ,  V9C i s  b i a s e d  to condu c t  (and p a s s  
aud io signals) fo r  n o rm a l v o i c e  s igna ls, but s to p s  conduct ing fo r  h igh  am p 
l itude n o i s e  p u l s e s  o f  s h o r t  durat ion. The s e c o n d  d e t e c t o r  a l s o  s u p p l ie s  
av c v o l t a g e ,  a n o i s e  c o n t r o l l i n g  v o l t a g e  to m o d i f y  the av c  vo lta ge ,  and 
squ e lch  vo lta ge. The avc s y s t em  c o n s i s t s  o f  R20 and C28, a conven t iona l 
r - c  f i l t e r ,  w ith  c a r r i e r  s ig n a l  taken f r om  the s e c o n d a r y  o f  Z4. Another 
r - c  f i l te r f r om  this point (C67-R57) r e sp on d s  to short duration n o i s e  p u l s e s  
only; th e se  a r e  p a s s e d  through C66 to d r iv e  the n o i s e  am p l i f i e r  V1B. The 
am p l i f i e d  n o i s e  i s  then r e c t i f i e d  by  V8C and a p p l i e d  a s  a p o s i t i v e  b ia s  to



the avc bus. This a r ran gem en t k eep s the r e c e iv e r  gain h igh in the p r e s e n c e  
o f n o is e ,  thus mak ing it p o s s i b l e  to r e c e iv e  weak m e s s a g e s  through n o is e .  
Without th is  a r r a n g em en t ,  su ch  w eak  m e s s a g e s  w ou ld  o th e rw i s e  be lost. 
The s q u e lch  s y s t em  d i s a b l e s  the aud io  d r iv e r  V7B w h en ev e r  the r e c e i v e d  
c a r r i e r  am p l itude i s  l e s s  than a g iv en  value, a s  d e t e rm in ed  by  the se t t in g 
o f  the squ e lch  c o n t r o l  V7A. The squ e lch  r e c t i f i e r  tube V9B r e c t i f i e s  c a r 
r i e r  to d e v e lo p  a n ega t iv e  v o lta ge  wh ich  o p p o s e s  the p o s i t iv e  v o l ta g e  f r om  
the squ e lch  c o n t r o l  R24. F o r  n o rm a l  r e c e p t i on ,  the to ta l v o l ta g e  i s  n e g a 
t ive to g r oun d  by  an am oun t g r e a t  enough  to k e e p  the s qu e lch  c o n t r o l  tube 
V7A f r o m  condu ct in g .  The aud io  d r i v e r  tube V7B now a c t s  a s  a r e g u la r  
C l a s s  A r - c ' c o u p le d  am p l i f i e r ,  w ith b ia s  due to con ta c t  po ten t ia l cu r r en t  
through R47. When the r e c e i v e r  s igna l i s  r em ov ed ,  o r  the l e v e l  d r o p s  b e 
low  the value s e l e c t e d  fo r  squelching, the b ia s  fo r  V7A g o e s  m o r e  p o s it iv e ,  
and V7A conducts. The plate cu r r en t  o f V7A f low s through R46 and R27 to 
B+; the r e su l t in g  v o l ta g e  d r op  a c r o s s  R46 b i a s e s  V7B b ey on d  cut-off, and 
the aud io  i s  r em o v e d  (sque lched). The n o i s e  a m p l i f i e r - r e c t i f i e r  s y s t em  
V1B-V8C) ad d s  a p o s i t i v e  b ia s  to the g r id  o f  V7A (through r e s i s t o r  R22) 
dur ing sque lched conditions, caus in g the sque lch  to ho ld s tead i ly  under  n o i s y  
cond it ion s. The aud io output s ta ge i s  a c onv en t iona l C l a s s  A aud io p ow e r  
am p l i f i e r  with t r a n s f o rm e r  coup l in g to the four ohm  speaker. F o r  r e c e i v 
ing, the s igna l l e v e l  m e t e r  i s  c o nn e c t ed  into a b r i d g e  c i r cu it .  One s id e  o f  
the b r id g e c o n s i s t s  o f  R37, R36, and R35. The o th e r  s id e  c o n s i s t s  o f r e s i s 
t o r s  R16-17 to B+ and the e f fe c t iv e  ca th o d e- t o - s c r e en  r e s i s t a n c e  o f  V5 and 
R15 to ground. The M ETER  ZE RO  c o n t r o l  i s  s e t  to z e r o  r ead in g  with no 
signal; with signal, the effe ct ive ca th od e- s c r e en  r e s i s ta n c e  changes d i r e c t l y  
a s  the a v c  v o l t a g e  v a r i e s .  T h is  u n b a la n c e s  the b r i d g e  to g iv e  a r ead in g  
wh ich  v a r i e s  a p p r o x im a t e ly  a s  the s ign a l s t r en g th  v a r ie s .

CIRCUIT DESCRIPTION, TRANSMITTER.- The t r a n sm i t t e r  i s  a m a s t e r  
o s c i l la t o r - p ow e r  am p l i f i e r  c i r cu i t  with c r y s ta l  con t r o l  o f  the op e ra t in g  f r e 
quency. The o s c i l l a t o r  s ta ge u s e s  one t r i o d e  s e c t i o n  o f  a 12AU7 in a C o l-  
p itts c ircu it. The o s c i l l a t o r  plate tank (L2-C4) i s  tuned to the channe l f r e 
quency, wh ile the g r id  c i r c u i t  o p e r a t e s  at on e-h a l f  the channel fr equ en cy . 
The r- f d e v e lo p ed  a c r o s s  the p late tank d r iv e s  the g r id  o f  the p ow e r  am p 
l i f i e r  tube (V2) a Type 6AQ5. The p late o f  V2 i s  tuned to the channel f r e 
quen cy  by  a p i - s e c t i o n  network c o n s i s t in g  o f  L4, antenna load in g c a p a c i t o r  
C13, and the p ow e r  tuning c a p a c i t o r  C l l .  The p ow e r  am p l i f i e r  o p e ra t e s  
C l a s s  C, with g r id  b r i d g e  n eu tra l iza t ion  (R ice sy stem). C a p a c i t o r  C l 2 i s  
the neutra liz ing capac itor . L5 and C l 5, toge th er  with a p o r t ion  o f  the l o a d 
ing ca p a c i t a n c e  ( C l 3), a c t  a s  a s e c o n d  p i-n e tw ork  wh ich  i s  f ix ed- tuned to 
r edu ce  p o s s ib l e  radiation of harmon ic f r equ en c ie s  above the h igh e s t  channel. 
The output f r o m  the s e c o n d  f i l t e r  i s  f e d  to the antenna th rou gh  one s e t  of 
con ta cts o f the antenna tran s fe r  r e la y  K1A. The m e te r  r e c t i f i e r  tube r e c t i 
f i e s  a sm a l l  p o r t i on  o f  the r - f  v o l ta g e  d e v e lo p e d  a c r o s s  the output load in g  
capac itor, and the s igna l le v e l  m e te r  r ead s the r e c t i f ie d  v o l t a g e . The m o d 
u lating s igna l fo r  the t ra n sm i t t e r  i s  ob ta ined through Y7B and V10. T h e s e  
s t a g e s  s e r v e  a s  the aud io  d r iv e r  and the m odu la t o r  s t a g e s ,  r e s p e c t iv e ly ,  
wh ile  t ra n sm it t in g .  The aud io f r om  the m i c r o p h on e  i s  fed  th rough  the " c o ld "  
end o f the vo lume contro l,  am p l i f ied  by V7B, a convent iona l C la s s  A r e s i s 
tance c o u p l e d  aud io  v o l t a g e  am p l i f i e r ,  and a g a in  b y  V10, a conv en t iona l 
C l a s s  A aud io  p ow e r  am p l i f i e r .  S in c e  the s p e a k e r  i s  d i s c o n n e c t e d  wh ile  
tran sm itt ing, due to K1C, the p r im a ry  o f T1 a c t s  a s  a choke a c r o s s  wh ich  
the audio modu lat ing vo lta ge i s  developed. Th is in turn m odu la te s  the p late 
and s c r e e n  v o l ta g e  o f the r - f  p ow e r  am p l i f i e r  s ta g e  in what i s  c om m o n ly  
r e f e r r e d  to a s  a " ch ok e  c o u p l e d "  o r  "H e i s i n g "  m odu la t ion  sy s t em .
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SERVICE TUNEUP.- The unit n o rm a l l y  c o m e s  fa c t o r y  tuned to 
one o f  the channe ls  in the m id d le  o f  the band (see p a ra g ra ph  on 
in terna l ad justments). Re-tun ing to s p e c i f i c  op e ra t in g  fr e q u en 
c i e s  m a y  im p r o v e  p e r f o rm a n c e  in s om e  c a s e s ,  p a r t i c u la r l y  if 
two w id e ly  sepa ra ted  fr equ en c ie s  a re  u sed , o r  if both ch ann e ls  a re  
at one end o f  the band. In the c a s e  o f  two w id e ly  s epa ra ted  chan
n e ls ,  a c o m p r o m i s e  s e t t i n g  m a y  b e r e q u i r e d  f o r  the c i r c u i t s  
wh ich  a r e  tuned to the ch ann e l f r e q u e n c i e s .  T o  m ake a c o m 
p r om i s e  setting, find point o f m a x im um  r e s p o n s e  fo r  ea ch  tuned 
c i r cu i t ,  f i r s t  w ith the ch ann e l sw i t ch  in the "A "  p o s i t i on ,  then 
in the "B "  pos it ion, and lea ve  the con t r o l  in a c om p r om i s e  p o s i 
t ion betw een  them. The t ra n sm i t t e r  tuneup p r o c e d u r e  i s  a s  f o l 
low s : (1) Tune L2 fo r  m ax im um  output. (2) Tune POWER TUN
ING c on t r o l  fo r  m ax im um  m e t e r  read ing. (3) With s e r v i c e  v o l t 
m e t e r ,  r e a d  v o l t a g e  at p la t e  o f  V2 and the v o l t a g e  d e v e l o p e d  
a c r o s s  r e s i s t o r  R4. Ca lcu la te the plate cu r ren t  flow through R4, 
then ca lcu la te the plate pow er input (P equals El). If p late p ow er  
input i s  five watts o r  100 m i l l iw a t t s  (wh ichever l im it  a p p l i e s  to 
s e t  b e in g  tuned), no fu r th e r  in te rna l a d ju s tm en t s  a r e  n e e d e d  in 
t r a n sm i t t e r  s e c t ion . (4) If p ow e r  input m u s t  be changed, r e s e t  
C13 by rotating c lo ckw ise  o r  c oun te r c lo ckw ise  by a sm a l l  amount, 
then repea t s tep s  (1), (2), and (3). If pow er  input i s  not c o r r e c t ,  
aga in  r e s e t  C13 and r ep ea t  th e se  s t e p s  until the c o r r e c t  r ead in g  
i s  obtained. F o r  r e c e i v e r  tuneup, a s im p le  p eak ing ad ju s tm en t  
o f  the antenna, r-f, and o s c i l l a t o r  tuned c i r c u i t s  w i l l  u su a l ly  be 
a l l  that i s  n e c e s s a r y .  To do this, u se  the s ign a l l e v e l  m e t e r  to 
tune L7, L6, and Z1 fo r  m ax im um  while r e c e iv in g  a  weak signal. 
The r e c e i v e r  i- f t r a n s f o rm e r s  shou ld be le f t  a lon e u n le s s  there 
is  d e f in i t e  e v i d e n c e  that tun ing i s  n eed ed .  If th is i s  the c a s e ,  
ap p ly  a 1650 k c  s ign a l to the m ix e r  g r id  and tune fo r  m a x im um  
m e t e r  read ing, a s  in conven t iona l r e c e iv e r  a l ignm en t technique. 
The fr equ en cy  shou ld be exa c t ly  1650 kc, how ever, to avo id  p o s 
s ib le  l o s s  o f s om e stations which m ay  be opera t ing nea r the l im i t s  
o f  channe l f r e q u en cy  t o le r an c e .  T o  c o n f i rm  a c c u r a c y  o f  s igna l 
g e n e r a t o r  c a l ib r a t i o n  at 1650 kc, u s e  l o c a l  b r o a d c a s t  s ta t ion s 
to e s t a b l i s h  c h e ck  po in ts .

C42 —

C40 -

R30 —

C38 —

L9 — 
R25 —

R38 — 
R39— 

R 4 0 "
C 4 7 , "
C48

R50

C62



R57 R52

Above : B o t t om  v iew , D Phone, 12 v o l t  m o d e l .  - R e f e r  f i r s t  to 
s c h em a t i c  d ia g ram ;  i f  p a r t  in q u e s t i o n  i s  c o n n e c t e d  d i r e c t l y  to 
a tube s o c k e t  t e rm in a l ,  it i s  not id en t i f i e d  on the ph otograph . 
D iam ond  o v e r  tube s o c k e t  in d ic a t e s  l o c a t io n  o f  the n um ber  one 
pin.



/ /f OrPC /&$~0 >P

N
OT

E 
1 

CA
PA

CI
TA

N
CE

 V
AL

UE
S 

O
N

E 
A

N
D 

OV
ER

 I
N 

pp
f,

 L
ES

S 
TH

AN
 O

N
E 

IN
 p

f, 
A

N
D 

50
0V

 U
NL

ES
S 

OT
H

ER
W

IS
E 

IN
DI

CA
TE

D 
NO

TE
 3

 
TY

PI
CA

L 
VO

LT
AG

ES
 A

RE
 I

ND
IC

AT
ED

 U
ND

ER
 N

OR
M

AL
 O

PE
RA

TI
NG

 C
ON

DI
TI

ON
S 

(R
EC

EI
VE

 
R 

OR
 T

RA
NS

M
IT



(p U -rd, efe-
I. MEASUREMENTS MADE WITH 11 MEGOHM VTVM NOTE 5 SCHEMATIC SHOWS 12 VOLT VIBRATOR POWER SUPPLY CIRCUIT. 6 VOLT MODEL USES SAME CIRCUIT EXCEPT AS FOLLOWS:

(A) L10 REPLACES R30, (B) LI 1 IS INSERTED BETWEEN C69 AND VIB1, (C) C43 VALUE IS AT 600V, (D) FI VALUE IS 10A.
ILIWATTS, FOR LICENSING AS A LIMITED POWER 
W USE ONLY)

SCHEMATIC DIAGRAM

KAAR MODEL TR326
CLASS D CITIZEN S RADIOTELEPHONE



PURPOSE OF THIS SHEET.- Th is  sh e e t  p r o v id e s  u s e fu l  in f o r 
mation  on in sta l la t ion  and ma in tenance o f y our "D "  Phone. The 
in s ta l la t ion  and in i t ia l tuneup m ay  be p e r f o rm e d  by  the s ta tion 
l i c e n s e e ;  the in s t r u c t i o n s  on th is  s id e  o f  the sh ee t  a r e  f o r  that 
p u rp o s e .  The o th e r  s id e  o f  the sh e e t  con ta in s  d e ta i l s  on  m o r e  
te chn ica l m a tte r s ,  su ch  a s  d ia g ram s ,  c i r c u i t  explanation, pa r t s  
l o c a t i o n  d i a g r a m s ,  and t e c h n i c ia n ' s  s e r v i c e  a d ju s tm en t  p r o 
c e du re s .  The r em a in in g  sp a c e  con ta in s the pa r t s  l i s t  and m i s 
c e l la n e ou s  data wh ich  w i l l  be n e ed ed  fo r  l on g  t e rm  o p e ra t i o n  o f 
you r "D "  Phone. Th is  sh ee t shou ld b e kept with the equ ipment, 
and shou ld  g o  with it i f  the unit i s  sen t to any e l e c t r o n i c s  t e ch 
n ic ian  fo r  in s ta l la t ion  o f  c r y s t a l s ,  in terna l tuning ad ju stm en ts ,  
o r  o th er  ma in tenance. S u pp lem en ta ry  in f o rm a t ion  on s e p a ra te  
sh e e t s  m ay  b e in c luded with the set; th is m ay  in c lude l i t e ra tu re  
on antennas, l i c en s in g  data, in formation  on n o is e  redu c t ion  t e ch 
n iques f o r  v eh ic le s ,  and data on o th er  Kaar equ ipm en t wh ich  i s  
cu r ren t ly  ava ilab le f o r  m ee t in g  s p e c ia l  n eed s  in commun ica t ion s  
work.
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warning : fcc rules apply.- u s e  of the transm itter is governed by
the rules and regulations of the F edera l Communications C omm iss ion . Do 
not attempt to put the tran sm itte r  on the a ir at full power without a valid 
C la s s  D c i t izen s station/operating l icen se . L icen se  applications a re  en
c l o s e d  with the set for that purpose. If you wish to get on the air im m ed i
ately, each  tran sm itte r  in your s y s t em  m ay be m od if ied  to qualify under 
Part 15 of the ru le s (Incidental and R e s t r i c t e d  Radiation Devices). This 
modification can be performed by any person holding first or second c la s s  
c om m e r c ia l  radio opera to r  l icen se . When modif ied, a ce rt if ica te w il l be 
attached to each set to indicate compliance with the technical requ irem ents 
o f Part 15. DO NOT operate any transm itter without a l ic en se  and without 
the cert if ied modification. When so modified, the range w il l be redu ced  to 
at lea st  one-fourth of the full power range. After r e ce iv in g  your C la s s  D 
l ic en se ,  return the se ts  to the c om m e r c ia l  operator, and he w ill r e s t o r e  
them to full power output. While operating under Part 15, communications 
is  not a l low ed  with r e gu la r  C l a s s  D sta t ion s (your opera t ion s should be 
confined to communication between two or m ore of your own modif ied units). 
After rece iv ing your C la ss D license, you may contact units of other C la s s  
D l i c e n s e e s ,  but this shou ld be done for ju s t i f iab le  b u s in e s s  or p e r son a l 
r ea son s, not as an exper im en t (e. g. amateur radio operations, such as 
ca l l in g "CQ "  and "work ing DX" are unlawful in the C la s s  D c it izen s s e r 
vice). ALWAYS op e ra te  your station in a c c o r d a n c e  with the FCC rules; 
the t e rm s  of the l i c e n s e  make this your re sp on s ib i l i ty .

INTERNAL ADJUSTMENTS.- The equipment is factory tuned so that the 
station licensee may per fo rm  installation and initial tuneup without techn ica l 
supervision. When so installed, the set will usually per fo rm  sa t is fa c to r i ly  
without further adjustments. It is strongly recommended, however, that a 
qualified serv ice technician be called in to check the installation and to p e r 
f o rm  in terna l tuning ad ju s tm en t s  as d e s c r i b e d  on the other s ide o f this 
sheet. This w il l a l s o  be a good time to activate the set on other c it izen's 
band channels, as d e s c r ib e d  in the paragraph to follow.

TUNEUP ON OTHER CHANNELS.- The C la s s  D cit izens band is  divided 
into 23 channels, as follows:

CHAN
NEL FREQUENCY

CHAN
NEL FREQUENCY

CHAN
NEL FREQUENCY

1 26. 965 9 27. 065 17 27. 165
2 26. 975 10 27. 075 18 27. 175
3 26. 985 11 27.085 19 27.185
4 27.005 12 27.105 20 27.205
5 27. 015 13 27. 115 21 27. 215
6 27. 025 14 27.125 22 27. 225
7 27. 035 15 27.135 23 27.255
8 27. 055 16 27.155

The "D " Phone is  n o rm a l ly  sh ipped with one s e t  o f c ry s ta l s ,  un less the 
fa c to ry  o r d e r  c a l l s  f o r  add itiona l c r y s ta l s .  Th ese  c r y s t a l s  a re usually 
insta lled in the set so that it w il l operate with the channel s e le c to r  switch 
in the p o s i t i on  mark ed  "1", and additional p a ir s  of c ry sta ls ,  if o rdered, 
are insta lled in the number "2", then "3" and "4" posit ions. The set will 
operate only on the channel (or channels) for which cry s ta ls  are supplied.



To set up add it iona l channels afte r insta llat ion, o r  to change channels, 
arrange with a qualified serv ice technician to install the n ece s sa ry  cry sta ls . 
When he in s ta l l s  the cry s ta l s ,  he w il l  a l s o  check fr equ en cy  and loading, 
and w il l  make app rop r ia te  internal ad ju stm ents as needed.

INSTALLATION PROCEDURE.- The unit is  pre-tuned at the fa ctory  and 
is  ready to operate when ground, antenna, and power connections are made. 
The in s ta l la t ion  p r o c e d u r e  d i f f e r s  fo r  117 vo lt  a - c  m o d e l s  and the d-c 
models. F or 117 volt a-c m od e l s , p r o c e ed  as fo llows: (1) Connect ground 
term inal to water pipe or other good ground. (2) Install antenna a c co rd in g  
to the in struct ion s supp lied with the antenna. In genera l, antenna should 
be loca ted c lea r  of building and as high as p o s s ib l e  (within l im its of lead- 
in supplied). Install connector supplied with set, if lead-in does not have 
a connector. (3) P lug in antenna and a-c pow er  cord , and set i s  ready 
for operation. For 6 and 12 volt d-c m o d e l s , p r o c e ed  as fo llows: (1) L o 
cate mounting hood under dash or other convenient location (note that leads 
supplied with set may have to be lengthened if set is  mounted elsewhere). 
(2) Connect ground w ire (the wire with the b lack sleeve) to ch a s s i s  ground 
on back of set, and the other end to a cleaned metal spot on vehic le cha ss is .  
Bolt securely. (3) Install antenna as d ire cted in instruction sheet supplied 
with antenna. (4) Run d-c supply lead to ignition switch or a c c e s s o r y  b ind
ing post in vehicle. F or normal installations, this should be a po s t  which 
is switched on and off by the ignition key. (5) Hang set on bracket and fasten 
in place. Insert antenna and power c o r d  plug, and set is  ready for 
operation.

HOW TO ASSEMBLE ANTENNA CONNECTOR to a coaxial lead-in cable :
(1) R em ov e  ou ter  sheath to point A (do not cut into braid). (2) Unravel 
b ra id and fo rm  into two opposite w ires as shown. (3) Strip off installation 
to B (do not nick inner conductor). (4) A ssem b le  with center wire p r o j e c t 
ing through hole in tip of connector. Solder wire to tip and tr im  off e x c e s s  
wire. (5) Solder braid to shell, two p laces as shown.

COAXIAL CABLE ANTENNA
CONECTOR
[SECTION VIEW 

THROUGH MIDDLE)

COMPLETED ASSEMBLY

SOLDERED
SOLDERED

f e o =
3

1*1 (B)
SOLDERED

OPERATING PROCEDURE.- To p la ce  set in operation, rotate volume 
control clockwise and set the channel switch in position [T] (or other channel 
known to be r ead y  fo r  operation). A fter the se t  w a rm s  up, rotate both 
squelch and volume contro ls  until no ise or s ignals are heard. Set squelch 
con tro l a s fo l low s: rotate con tro l while there are no s igna ls  on the air,
until the no ise stops. Advance control s lightly beyond the point where the 
no ise drops out; at this point, any signals, even weak ones, w il l cause the 
sound to c om e  back on again. Key t ran sm it te r  by p r e s s in g  m icrophone 
button. Turn the power tuning contro l to the point where the m e te r  reads 
maximum (for m o st  sets, this w il l  be between 4 and 6 on the scale). Give 
ca ll sign and observe other operating procedures  which are requ ired  by the 
FCC  ru les. Fo llow  the same procedure when se le c t in g another channel - 
e.g. the squelch, volume, and power tuning controls w il l have to be r e - s e t  
after switching fr om  one channel to another.



PARTS LIST.- U se stan da rd  r e p la c em en t p a r ts  equ iva len t to th o se  l i s t e d  below . 
The m anu fa ctu rer and the m anu fa ctu re r 's pa rt num ber is  g iv en  in p a r en th e s e s  
a fte r  the d escr ip t ion . If part is  s p e c ia l (made to a Kaar sp ec ifica tion ) , the p a r t 
n um ber is the Kaar s p e c i f i c a t io n  num ber; it m ay  be o r d e r e d  fr om  K aar E n g i
n eer in g  sto ck  o r  d ir e c t ly  fr om  the o r ig in a l m anufacturer. C om m on  r e p la c em en t 
c a p a c ito r s  and r e s i s t o r s  a re g rou p ed  and d e s c r ib e d  at the beg in n in g o f  the C o r  
R listin g, a s app licab le.

ITEM  DESCR IPT ION
C — — C apa c ito r , m ica : The fo l lo w 

ing a r e  std  500 v o lt  m ica s ,  
(El M en co VDM-15 o r  equal), 
o f ca p a c ita n ce  on s ch em a t ic ,  
to le r a n c e  ±5%.

C3, C5, C6, C l 5, C17, C22, C34, 
C51, C56, C57, C64, C66, C67, C68
C — — C apa c ito r , c e r a m ic  d is c :

The fo l low in g  a r e  std 500 
v o lt c e r a m ic  d is c  type,
(A llen B ra d le y  36-103W or 
equal), o f ca p a c ita n ce  on 
s ch em a t ic ,  t o le r a n c e  +80% 
- 20%.

C8, C19, C21, C23, C24, C25
C26, C27, C29, C30, C31, C32,
C33, C36, C39, C42, C44, C52,
C54, C59, C63
C - - C a p a c ito r , c e r a m ic ,  tubular:

The fo l low in g  a r e  t em p e r a 
tu re c om p en sa t in g  tubular 
c e r a m ic s  Char. NO80, 500 
vd cw (E r ie  331 o r  equal), o f 
ca pa c itan ce g iven  on the 
sch em a tic , to le ra n ce  ±5%.

C l,  C2, C4, C l 2, C14, C l 6, C20 
C35, C53, C55, C60
C7 C a p a c ito r , c e r a m ic  d is c :
C9 . 002pf ±10%, 1000 vdcw .
CIO (RMC-B2000)
C l l  C a p a c ito r ,  a ir  v a r ia b le : 3.0 

- 14. 2ppf, .020" sp a ce , 
s in g le  h o le  m tg  type O. 
(ASP-JAN CT2 C od e 14-L 
CT  20014)

C l 3 C a p a c ito r , m ic a  t r im m e r :
110-580|ipf, 7 p la te s ; 350 
vdct, 175 vdcw. (El M en co-  
467)

C28 C a p a c ito r , m o ld e d  tubular:
C37 0. l p f  ±20%, 200 vdcw . (El

Menco-467)
C38 C a p a c ito r , c e r a m ic  d is c :

. 05pf +80 -20%, 100 vdcw  
(RM C-BT-. 05-3/4")

ITEM DESCR IPT ION
C40
C41

C a p a c ito r ,  c e r a m ic  feed-th ru : 
. OOlpf, 500 vdcw. (E l M en co- 
C52421-1)

C43 C a p a c ito r ,  m o ld ed  tubu lar 
pap er: . 068|if ±20%, 600 
vdcw. (Sprague-109P68306)

C45
C46

C apa c ito r ,  dual e le c t r o ly t i c :  
80 - 80pf, 200 - 200 vdcw. 
(CD-UP-E9C173)

C47
C48

C apa c ito r ,  dual e le c t r o ly t i c :  
30 - 30pf, 350 - 350 vdcw . 
(CD-UP-3335)

C49 C a p a c ito r ,  c e r a m ic  d is c : 
.005|if +100% -0%, 1000 vdcw. 
(RMC-B5000)

C50 C a p a c ito r ,  e le c t r o ly t i c  tub
ular: 50pf, 25 vdcw . (CD- 
BBR50-25T)

C58 C a p a c t io r ,  e le c t r o ly t i c  tub
u la r : 5pf, 25 vdcw . (Sprague 
TE-1303)

C61
C62 Sam e a s C7

C65 Sam e a s C38
C69 Sam e a s C40
F I F u se , g la s s  tube: 1/4" x 1- 

1/4". R atin g 6 a m p e r e s  in 
12 v o lt m od e l, ra tin g 10 
a m p e r e s  in 6 v o lt m od e l 
(Buss-AGC)

F2 Fu se , g la s s  tube; 1/4" x 1- 
1/4". R atin g 1 am p e r e  (Buss 
AGC)

K1 Relay, 3PDT, 100 vdc c o il,  
10K ohm  (P otter-B  KA14D)

L I Inductor, r - f  ch ok e: 4. 7ph 
±10%, 250 ma. (W ilco-213- 
115)

L2 Inductor, s lu g  tuned: .7- 
1.4|ah. (M ille r-K aa r 2213)

L3 Sam e a s L I
L4 Inductor, r-f: 5/8" d ia 16



ITEM  DESCR IPT ION
tu rn s/ in  s o ld e r e a z  #20 a p 
p r o x  1" lg; a p p ro x  1 .4|xh 
( Illum itron ic s  K aar 2213)

L5 Inductor, r - f choke: 0.47ph 
±15%, 250 ma. (W ilco - 
201-115)

L6 Sam e a s L2
L7 Sam e a s L2. NOTE: Th is

m ay  be sam e a s L10 in som e  
un its; (a ch oke in s te ad  o f a 
co il) ; in su ch  c a s e s ,  C53 is 
not u sed.

L8 Sam e a s L I
L9 Inductor, hash  choke: 25ph

(Fast-A5495)
L10 Inductor, r - f ch oke: 2. 7ph

±10%, 250 ma. (W ilco - 
210-113)

L l l  Sam e a s L10
L I 2 Inductor, r - f ch oke: 2. 5 mh 

±10%, 100 m a (West. C o il - 
2111)

M l M eter: 0-1 m a d-c with
s p e c ia l s c a le  p e r  Kaar d raw 
ing 6119. (K yoritsu  MR-2P)

R-- Standard 1/2 watt r e s i s t o r s :  
A ll r e s i s t o r s  NOT l is t e d  b e 
low  a r e  standard  1/2 watt 
c om p o s it io n  r e s i s t o r s ,  A llen  
B ra d le y  S ty le EB  o r  equal, 
o f the r e s is ta n c e  va lue g iv en  
on the sch em a tic ,  to le r a n c e  
± 10%.

R12 R e s is t o r ,  fix ed  com p . : 68K 
±10%, 1 watt (AB - GB)

R 24 R e s is t o r ,  v a r ia b le  com p . :
10K ohm s ±10% total, lin ea r 
taper, 1/4 watt; bu sh in g 3/8" 
shaft 3/4" lg, s lo tted . (CRL 
Kaar 5001)

R 30 R e s i s t o r ,  fix ed  c om p . : 15
ohm s ±10%, 2 watt. (AB-HB)

R33 R e s is t o r ,  fix ed  w ir e  wound:
R 34 200 ohm s ±10%, 4 watt.

(IRC - PW4)
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R36 R e s is t o r ,  v a r ia b le  com p .:

50K ohm  ±10%, lin ea r  taper, 
1/4 watt; bu sh in g 3/8", shaft 
1/2" lg, s lotted . (CRL - 
Kaar 5010)

R40 R e s is t o r ,  fix ed  com p . : 10K 
ohm  ±10%, 2 watt (AB - HB)

R44 R e s is t o r ,  f ix ed  com p . : 470 
ohm  ±10%, 1 watt (AB - GB)

R49 R e s is t o r ,  v a r ia b le  com p. :
250K ohm  ±20%, 1/4 watt, C 
ta p er (audio); bu sh in g 3/8", 
shaft 3/4" lg, s lo t ted ; with 
DPST sw itch  ra ted  3A125 vac 
and 10A24 vdc. (CRL-Kaar 
5003)

R61 R e s is t o r ,  fix ed  com p . : 22K
ohm  ±10%, 2 watt. (AB - HB)

SI P a rt o f R49
T1 T ra n s fo rm e r ,  aud io freq.

output: 5500 to 3. 2 ohm.
(E x ce l - Kaar 1030)

T 2 In 12 vdc m o d e l :
T r a n s fo rm e r ,  v ib ra to r  
pow er: p r i 12 v ide, s e c  ra ted  
250 v d c/O . lA  v o lta ge  db lr; 
p r i 124T #19E, s e c  730T #29E 
(E x ce l - Kaar 1188)
In 6 vdc m o d e l :
T r a n s fo rm e r ,  v ib ra to r  
p ow er; p r i 6 v ide, s e c  ra ted  
250 vdc/0. 1A v o lta ge  db lr; 
p r i 52T #16E, s e c  730T #29E 
(E xce l - Kaar 1191)

T3 T ra n s fo rm e r ,  pow er, step- 
up and s tep  down: p r i 117 
vac, s e c  #1 117 vac/0. 2A, 
s e c  #2 12. 6 vac/2A. P r i 
540T #25E, s e c  #1 540T #29, 
s e c  #2 66T #19E. (E x ce l - 
Kaar 1189)

V—— Ten  tubes, ty p e s a s  g iv en  on
sch em a t ic  and tube lo ca t ion  
d ia g ram  (RCA)

Z1 T ra n s fo rm e r ,  r - f input: c on 
s i s t s  o f one inductor, sam e 
a s L2, overw ound  w ith 3 
tu rns #20 w ire.

Z2 T ra n s fo rm e r ,  i- f :4 5 5 k c .
Z3 (Automatic - 1655-2)
Z4



DESCRIPTION, POWER SUPPLY and CONTROL CIRCUITS- The p ow e r
supp ly  m ay  b e  any one o f  th re e  c i r c u i t s ,  a c c o r d in g  to input vo lta ge. F o r  
117 v o lt  a - c  input, the l in e v o l ta g e  i s  s t e p p ed  up by one w ind in g  o f  p ow er  
t r a n s f o rm e r  T3 fo r  a p p l i c a t ion  o f h igh v o l ta g e  a - c  to the r e c t i f i e r  and d-c 
f i l te r ,  and i s  s t e p p ed  down by  ano th er  w ind ing to supp ly  h ea te r  v o l ta g e  to 
a l l  tubes. F o r  12 vo lt d-c input, v ib ra to r  VIB-1 a c t s  a s  a ch o p p e r  to su p 
p ly  in te r ru p ted  d-c to the v ib r a t o r  t r a n s f o rm e r  T2. F o r  6 v o l t  d-c input, 
m in o r  ch an g e s  a r e  m ade in the sam e c ir cu i t ,  su ch  a s  r em o v in g  the v ib r a 
t o r  d r op p in g  r e s i s t o r  (which r e d u c e s  the v o l ta g e  to the c o i l  f r om  12 v o l t s  
to 6 volts), and adding m o r e  hash f i l te r s ,  p lu s r e p la c in g  the v ib r a t o r  t r a n s 
f o r m e r  w ith  on e  h av in g  a p r im a r y  w ound f o r  6 v o l t s  in t e r ru p t e d  d-c. In 
e v e r y  ca se ,  high vo ltage i s  app lied  to points A-A, the input to the r e c t i f i e r -  
f i l t e r  s y s t em  wh ich  i s  c om m o n  to a l l  p ow e r  su pp l ie s .  CR1 and CR2, t o 
g e th e r  w ith C45 and C46, f o rm  a v o l ta g e  d ou b le r  which  d e l i v e r s  pu lsa t in g  
d - c  to the f i l te r  R33 and C47. C48 i s  in pa ra l l e l  with C47 in the d - c  m ode l,
but i s  s e p a ra t e d  by  an added  r e s i s t o r  R34 in the 117 vo lt a - c  m o d e l  (g iv ing 
m o r e  e f f e c t i v e  f i l te r in g) . The d - c  output i s  a p p l i e d  d i r e c t l y  to the aud io 
d r iv e r  and output s ta ge s  V7 and Y10, and to K l, the c o i l  o f  the k ey in g  re lay . 
The c o i l  o f  the k ey in g  r e l a y  i s  a c tu a t ed  b y  g r ou n d in g  th e  low  end  th rough  
the m ic r o p h on e  button. When r e c e iv in g ,  the m ic r o p h on e  button is  up, and 
the ba ck  con ta c ts  o f K l e n e r g i z e  the r e c e i v e r  a s fo l low s :  K1A c on n e c t s  the 
antenna to the r e c e iv e r ,  K lB  app l ie s  B+ to a l l  s ta g e s  o f the r e c e i v e r  e x c e p t  
the aud io  d r iv e r  and aud io  output s t a g e s  (V7B and V10), and K1C ground s  
the speaker  to p la ce it in operation. The audio d r iv e r  and output s t a g e s  a r e  
supp l ied  w ith d-c continuously, b e c a u s e  th ese  two s ta g e s  a r e  u s e d  f o r  both 
t r a n sm it t in g  and r e c e i v in g .  When the m ic r o p h o n e  button i s  p r e s s e d ,  Kl 
c l o s e s ,  the con tacts p la ce  the tran sm it te r  on the a ir  a s  fo l low s: K1A t r a n s 
f e r s  the antenna to the tran sm it te r  output, K lB  app l ie s  B+ to the t r a n sm it t e r  
o s c i l la to r ,  VIA, and K1C grounds the ca thodes o f both the o s c i l l a t o r  and the 
p ow e r  am p l i f i e r ,  to p la c e  t r a n sm it t e r  c a r r i e r  on the a ir.

CIRCUIT DESCRIPTION, RECEIVER— The r e c e i v e r  i s  a f ix ed- tuned  
superheterodyne with squelch, automatic n o is e  l im it in g, and n o i s e  c o n t r o l l e d  
av c c i r c u i t s ,  a l l  in c lu d ed  to g iv e  s u p e r i o r  r e c e p t i o n  p r o p e r t i e s .  The in 
c om in g  s igna l is amp lif ied  by V3, the r- f amp lif ie r , and a p p l i e d  to the m ix e r  
g r id  (V4A). A s i g n a l  455 k c h igh e r  than the channe l f r e q u e n cy  i s  c o u p le d  
to the g r i d  f r o m  the o s c i l l a t o r  s e c t i o n  V4B, an in d ependen t t r i o d e  in the 
s am e  en ve lop e .  The o s c i l l a t o r  is  a C o lp i t t s  c i r c u i t ,  w ith  f r e q u en cy  dou
b l in g  in the p la te c i r c u i t .  The m ix e r  g r i d  i s  av c c o n t r o l l e d  th rough  V8B, 
the m ix e r  avc gate diode. This d iode conducts f o r  avc vo ltage, but p r e v en t s  
the o s c i l l a t o r  in je c t ion  vo lta ge  f r om  fe ed in g  ba ck  into the avc bus. The i- f  
i s  am p l i f i e d  by  two conven t iona l i- f  s t a g e s  V5 and V6, which  d i f f e r  on ly  in 
that the gain of V5 i s  avc con tro l led , and the ga in o f  V6 is  f ix ed  b y  the ca th 
ode r e s i s t o r  R18. The d e t e c t o r ,  V9A, su p p l ie s  aud io  to the aud io d r iv e r  
V7B through a s e r i e s - g a t e  n o i s e  l im i t e r  c ir cu it .  Th is  c o n s i s t s  o f  the ga t 
in g d iode V9C, ca p a c i t o r s  C65 and C68, and r e s i s t o r s  R55, R56, R58, and 
R59. Due to the r - c  t im e  c on s ta n t s ,  V9C i s  b i a s e d  to c ondu c t  (and p a s s  
aud io signals) fo r  n o rm a l v o i c e  s igna ls, but s top s conduct ing fo r  h igh  am p 
litude n o i s e  p u l s e s  o f  sh o r t  duration. The s e c o n d  d e t e c t o r  a l s o  s u p p l ie s  
a v c  v o l t a g e ,  a n o i s e  c o n t r o l l i n g  v o l t a g e  to  m o d i f y  the av c  v o lta ge ,  and 
squ e lch  vo ltage. The avc s y s t em  c o n s i s t s  o f R20 and C28, a c onven t iona l 
r - c  f i l t e r ,  w ith  c a r r i e r  s ig n a l  taken f r o m  the s e c o n d a r y  o f  Z4. Anoth er 
r - c  f i l ter  f r om  this point (C67-R57) re sp ond s  to shor t duration n o i s e  p u l s e s  
only; th e se  a r e  p a s s e d  through C66 to d r iv e  the n o i s e  am p l i f i e r  V1B. The 
am p l i f i e d  n o i s e  i s  then r e c t i f i e d  by  V8C and a p p l i e d  a s  a p o s i t iv e  b ia s  to



the avc bus. This a rran gem en t k eep s  the r e c e i v e r  gain high in the p r e s e n c e  
o f n o is e ,  thus mak ing it p o s s i b l e  to r e c e i v e  w eak m e s s a g e s  th rough  n o is e .  
W ithout th is  a r r a n g em en t ,  su ch  w eak  m e s s a g e s  w ou ld  o th e rw i s e  be lo st. 
The s qu e l ch  s y s t em  d i s a b l e s  the aud io  d r iv e r  V7B w h en ev e r  the r e c e i v e d  
c a r r i e r  am p l itude i s  l e s s  than a g iv en  value, a s  d e t e rm in ed  b y  the se tt in g 
o f  the squ e lch  c o n t r o l  Y7A. The squ e lch  r e c t i f i e r  tube V9B r e c t i f i e s  c a r 
r i e r  to d e v e lo p  a n ega t iv e  v o l ta g e  wh ich  o p p o s e s  the p o s i t iv e  v o l ta g e  f r om  
the squ e lch  c o n t r o l  R24. F o r  n o rm a l  r e c e p t i on ,  the to ta l v o l ta g e  i s  n e g a 
t ive to g r ound  by an am oun t g r e a t  enough  to k e e p  the squ e l ch  c o n t r o l  tube 
V7A f r o m  condu ct in g .  The aud io  d r i v e r  tube V7B now a c t s  a s  a r e g u la r  
C l a s s  A r - c  c o u p l e d  am p l i f i e r ,  w ith  b ia s  due to c on ta c t  p o ten t ia l cu r r en t  
through R47. When the r e c e i v e r  s igna l i s  r em ov ed ,  o r  the l e v e l  d r o p s  b e 
low  the value s e l e c t e d  fo r  squelching, the b ia s  fo r  Y7A g o e s  m o r e  p o s i t iv e ,  
and V7A conducts. The p late cu r r en t o f V7A f low s through R46 and R27 to 
B+; the r e su l t in g  v o l ta g e  d r op  a c r o s s  R46 b ia s e s  V7B b ey on d  cut-off, and 
the aud io  i s  r em o v e d  (squelched). The n o i s e  a m p l i f i e r - r e c t i f i e r  s y s t em  
V1B-V8C) a dd s  a p o s i t i v e  b ia s  to the g r id  o f  V7A (through r e s i s t o r  R22) 
dur ing sque lched  condit ions, cau s in g the sque lch  to hold  s tead i ly  under n o i s y  
cond it ion s.  The aud io output s ta ge  i s  a c onv en t iona l C l a s s  A audio p ow e r  
am p l i f i e r  w ith t r a n s f o rm e r  coup l in g  to the fou r ohm  speaker. F o r  r e c e i v 
ing, the s ign a l l e v e l  m e t e r  i s  c on n e c te d  into a b r id g e  c ir cu i t .  One s id e  o f 
the b r id ge  c on s is t s  o f  R37, R36, and R35. The o th e r  s id e  c o n s i s t s  o f r e s i s 
t o r s  R16-17 to B+ and the e f fe c t iv e  c a th o d e - t o - s c r e en  r e s i s t a n c e  o f  V5 and 
R15 to ground. The M ETER  ZERO  c o n t r o l  i s  s e t  to z e r o  r e a d in g  w ith no 
signal; with signal, the e f fect ive c a th od e- s c r e en  r e s i s ta n c e  changes d i r e c t l y  
a s  the a v c  v o l t a g e  v a r i e s .  T h is  u n b a la n c e s  the b r i d g e  to g iv e  a r ead in g  
w h ich  v a r i e s  a p p r o x im a t e ly  a s  the s ign a l s t r en g th  v a r ie s .

CIRCUIT DESCRIPTION, TRANSMITTER.- The t r a n sm it t e r  i s  a m a s t e r  
o s c i l l a t o r - p ow e r  am p l i f i e r  c i r cu i t  with c r y s t a l  c on t r o l  o f the op e r a t in g  f r e 
quency. The o s c i l l a t o r  s ta g e  u s e s  one t r i o d e  s e c t io n  o f  a 12AV7 in a C o l-  
p itts c ir cu it. The o s c i l l a t o r  plate tank (L2-C4) i s  tuned to the channe l f r e 
quency, wh ile  the g r id  c i r c u i t  o p e r a t e s  at on e-h a lf  the channel fr equ en cy .  
The r - f  d e v e lo p e d  a c r o s s  the p late tank d r iv e s  the g r id  o f the p ow e r  am p 
l i f i e r  tube (V2) a T ype  6AQ5. The p late o f V2 i s  tuned to the channe l f r e 
qu ency  by a p i- s e c t i o n  netw ork  c o n s i s t in g  o f  L4, antenna load in g  c a p a c i t o r  
C13, and the p ow e r  tuning c a p a c i t o r  C l l .  The p ow e r  am p l i f i e r  o p e r a t e s  
C l a s s  C, w ith g r id  b r id g e  n eu t ra l i za t ion  (R ice system). C a p a c i t o r  C l  2 i s  
the neu tra l iz in g capac ito r . L5 and C l 5, to ge ther with a po r t ion  o f  the l o a d 
in g  c a p a c i ta n c e  ( C l 3), a c t  a s  a s e c o n d  p i-n e tw ork  wh ich  i s  f ix ed- tuned  to 
r edu ce  p o s s ib l e  radiation of harm on ic  f r equ en c ie s  above the h igh e s t  channel. 
The output f r o m  the s e c o n d  f i l t e r  i s  f e d  to the antenna th rough  one s e t  o f 
con ta c ts  o f the antenna tran s fe r  r e la y  K1A. The m e te r  r e c t i f i e r  tube r e c t i 
f i e s  a sm a l l  p o r t ion  o f the r - f  v o l ta g e  d e v e lo p e d  a c r o s s  the output lo a d in g  
capac itor, and the s igna l le v e l  m e te r  r ead s  the r e c t i f i e d  vo ltage. The m o d 
u lat ing s ign a l fo r  the t r a n sm it t e r  i s  ob ta ined  through V7B and V10. T h e s e  
s t a g e s  s e r v e  a s  the aud io  d r i v e r  and the m odu la t o r  s t a g e s ,  r e s p e c t iv e ly ,  
wh ile  t r a n sm it t in g .  The aud io  f r o m  the m ic r o p h on e  i s  fed  th rough  the " c o ld "  
end o f the vo lume con tro l, am p l i f ied  by V7B, a conven tiona l C la s s  A r e s i s 
tan ce  c o u p l e d  au d io  v o l t a g e  am p l i f i e r ,  and a ga in  b y  V10, a c onv en t iona l 
C l a s s  A  aud io  p ow e r  am p l i f i e r .  S in c e  the s p e a k e r  i s  d i s c o n n e c t e d  wh ile  
tran sm it t in g, due to K1C, the p r im a r y  o f T1 a c t s  a s  a choke a c r o s s  wh ich  
the audio m odu la t ing vo lta ge i s  deve loped. This in turn m odu la te s  the p la te 
and s c r e e n  v o l t a g e  of the r - f  p ow e r  am p l i f i e r  s ta g e  in what i s  c om m on ly  
r e f e r r e d  to a s  a " ch ok e  c o u p l e d "  o r  "H e i s in g "  m odu la t ion  sy s t em .
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SERVICE TUNEUP.- The unit n o rm a l ly  c o m e s  f a c t o r y  tuned to 
one o f the channe ls  in the m id d le  o f the band (see pa ra g ra ph  on 
in terna l ad ju stments). Re-tun ing to s p e c i f i c  op e ra t in g  f r e qu en 
c i e s  m a y  im p r o v e  p e r f o rm a n c e  in s om e  c a s e s ,  p a r t i c u la r l y  i f  
two w id e ly  sepa ra ted  fr e qu en c ie s  a r e  u sed , o r  if both  channe ls  a r e  
at one end o f  the band. In the c a s e  o f two w id e ly  sepa ra ted  chan
n e ls ,  a c o m p r o m i s e  s e t t i n g  m a y  b e  r e q u i r e d  f o r  the c i r c u i t s  
w h ich  a r e  tuned  to the ch ann e l f r e q u e n c i e s .  T o  m ak e  a c o m 
p r om i s e  setting, f ind po in t o f m ax im um  r e s p o n s e  f o r  ea ch  tuned 
c i r c u i t ,  f i r s t  w ith the channe l sw i t ch  in the "A "  p o s i t io n ,  then 
in the "B "  pos it ion , and leav e  the c on t r o l  in a c om p r om i s e  p o s i 
t ion  be tw een  them. The t r an sm it t e r  tuneup p r o c e d u r e  i s  a s  f o l 
low s : (1) Tune L2 fo r  m ax im um  output. (2) Tune POWER TUN
ING con t r o l  fo r  m ax im um  m e t e r  read ing. (3) With s e r v i c e  v o l t 
m e t e r ,  r e a d  v o l t a g e  at p la t e  o f  V2 and the v o l t a g e  d e v e l o p e d  
a c r o s s  r e s i s t o r  R4. Ca lcu la te  the plate cu r r en t flow through R4, 
then ca lcu la te the plate pow er input (P equa ls El). If plate p ow er 
input i s  f ive watts o r  100 m il l iw a t t s  (wh ichever l im i t  a p p l i e s  to 
s e t  b e in g  tuned), no fu r th e r  in te rn a l a d ju s tm en t s  a r e  n e e d ed  in 
t r a n sm it t e r  se c t ion .  (4) If p ow e r  input m u s t  b e  changed, r e s e t  
C l 3 by rotating c lo ckw is e  or  c oun te r c lo ckw ise  by a sm a l l  amount, 
then repea t s tep s  (1), (2), and (3). If p ow er  input i s  not c o r r e c t ,  
a ga in  r e s e t  C l 3 and r ep ea t  th e se  s t e p s  until the c o r r e c t  read in g  
i s  obtained. F o r  r e c e i v e r  tuneup, a s im p le  p eak in g  ad ju s tm en t 
o f  the antenna, r-f, and o s c i l l a t o r  tuned c i r c u i t s  w i l l  u sua l ly  be 
a l l  that i s  n e c e s s a r y .  T o  do th is, u s e  the s ign a l l e v e l  m e t e r  to 
tune L7, L6, and Z1 fo r  m ax im um  while r e c e iv in g  a weak signal. 
The r e c e i v e r  i- f  t r a n s f o rm e r s  shou ld be le f t a lon e  u n le s s  th ere 
is  d e f in ite  e v id e n c e  that tun ing i s  n e ed ed .  If th is  i s  the c a s e ,  
a p p ly  a 455 k c  s ign a l to the m ix e r  g r id  and tune f o r  m a x im um  
m e t e r  read ing, a s  in conven t iona l r e c e i v e r  a l ignm en t technique. 
The f requ en cy  should be e xa c t ly  455 kc, how ever, to avo id  p o s 
s ib l e  l o s s  o f s om e  stations which m ay  be opera t ing n ear the l im i t s  
o f channe l f r e q u en cy  to le r an c e .  T o  c o n f i rm  a c c u r a c y  o f s ign a l 
g e n e r a t o r  c a l i b r a t i o n  at 455 kc, u s e  l o c a l  b r o a d c a s t  s ta t ion s 
to e s t a b l i s h  c h e c k  p o in t s.

C41
\

C 3 9 \

C42 —

C40 —
R30 —

C38 —

L9 — 
R25 —

R38 — 
R39 — 

R 4 0 "
C47,
C48

R50-"

/
C62



C45,

Above-. B o t t o m  v i ew ,  D P h on e ,  12 v o l t  m o d e l .  - R e f e r  f i r s t  to 
s c h em a t i c  d i a g r am ;  i f  p a r t  in  q u e s t i o n  i s  c o n n e c t e d  d i r e c t l y  to  
a tu b e  s o c k e t  t e rm in a l ,  it i s  n o t  i d e n t i f i e d  on  th e  ph o to g r a ph .  
D iam on d  o v e r  tube s o c k e t  in d i c a t e s  l o c a t i o n  o f  the n um b e r  one 
pin.



NOTE 1 CAPACITANCE VALUES ONE AND OVER IN yy\, LESS THAN ONE IN i»f, AND 500V UNLESS OTHERWISE INDICATED 

NOTE 2 RESISTANCE VALUES IN OHMS, AND 1/2 WATT UNLESS OTHERWISE INDICATED

NOTE 3 TYPICAL VOLTAGES ARE INDICATED UNDER NORMAL OPERATING CONDIT IONS (RECEIVE R OR TRAN

NOTE A R60 & R61 ARE COMPONENTS ADDED TO DECREASE TRANSMITTER POWER INPUT FROM 5 WATTS TO 
UNIT UNDER FCC RULES PART 15. L1 2 MAY ALSO BE ADDED TO INCREASE METER SENSITIVITY (FO'



). MEASUREMENTS MADE WITH 11 MEGOHM VTVM NOTE 5 SCHEMATIC SHOWS 12 VOLT VIBRATOR POWER SUPPLY CIRCUIT. 6 VOLT MODEL USES SAME CIRCUIT EXCEPT AS FOLLOWS:
(A) LI0 REPLACES R30, (B) *-n  1 ,N ERTED BETWEEN C69 AND VlBl, (C) C43 VALUE IS 0.1>jf AT 600V, |D) FI VALUE IS 10A

LI WATTS, FOR LICENSING AS A LIMITED POWER 
M USE ONLY)

SCHEMATIC DIAGRAM

KAAR MODEL TR326A
CLASS D CITIZEN S RADIOTELEPHONE



PURPOSE OF THIS SHEET.- This sheet p rov id e s  usefu l in fo r 
mation on installation and maintenance of your "D" Phone. The 
installation and in itial tuneup may be p e r fo rm ed  by the station 
l ic en se e ;  the in struct ion s on this s ide o f the sheet are fo r  that 
purpose. The other s ide of the sheet contains deta ils on m ore 
technical matters, such as diagrams, c ircu it  explanation, parts 
lo ca t ion  d ia g ram s ,  and techn ic ian 's s e r v i c e  ad ju stm ent p r o 
cedures. The remain ing space contains the parts l is t and m i s 
ce l laneous data which w il l  be needed for long t e rm  operation of 
your "D" Phone. This sheet should be kept with the equipment, 
and should go with it if the unit is  sent to any e le c t r on i c s  tech 
nician fo r  installation of cry sta ls ,  internal tuning adjustments, 
or other maintenance. Supplementary in formation on separate 
sheets may be included with the set; this may include literature 
on antennas, l icensing data, information on noise reduction tech 
niques for veh ic le s, and data on other Kaar equipment which is 
currently available for meeting spec ia l needs in communications 
work.




