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Thank you for purchas ing the n e w  TS-440S tra n ­

sceive r .  P l e a s e  r e a d  th is  instruct ion manua l  c arefully 

before p lac ing your transceiver in service . This un it has 

been c arefu l l y  eng ineered and m a nufactured to rigid 

qua l ity standards ,  and should give you satisfactory and 

dependab le  operat ion  for many years . 

The fo l lowing  exp l ic it defin i t ions app ly  i n  th is  manual :  
Note: If d isregarded , inconvenience o n l y ,  no r isk  

of equ ipment damage or  persona l  i nj u ry. 
C aution: E q u ipment damage may occur ,  but not per­

sonal  inj u ry .  

1 .  Th is  Instruct ion M a n ua l  covers t h e  TS -440S , 

w ith and w ithout AT (A utomatic A ntenna 

Tuner) un it .  When there are d ifferences in  

operat ion , separate i n struct ions will be given 

for e a c h  mode l .  I l l ustrat ions show the 

TS -440S w ith AT un it. 

2. In  the U . K .  the TS -440S is ava ilab le  under  the 

brand name "TR I O " .  The TS -440S w ith 

K ENWOOD brand appearing in  th is  instruction 

m a nual  i s  not sold i n  the U . K . ,  a s  they are 

made to a d iffe rent m a rket spec if icat ion . 
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1. FEATURES 
1 . Wide dynamic range 

New advances i n  ci rcu it des ign h ave made a 1 02 dB 
dynam ic range (500 H z  IF  band w idth ) poss i b l e .  

2. General coverage reception from 100 kHz 
to 30 IVIHz 

In add it ion to transm ission and reception on a l l  amateur 

ban d s  from 1 . 8 to 28 M H z ,  the  TS -440S provides a 
cont inuous t u n i ng genera l  coverage receiver with a 

range of 1 00 kHz to 30 M H z .  

3. Automatic antenna tuner 

The optiona l ,  bu i lt- in automatic antenna tuner wi l l  oper­
ate from 3. 5 to 2 8  M H z .  

4 .  All-mode operation 

U S B ,  LS B ,  CW,  A M ,  F M ,  a nd AFSK m odes a re 

provided . 

5. 100% continuous duty transmit 

Transmission at a 1 00% duty cycle is poss ib le  for re la­

t ively long d u rat ions (one hour o r  less) i n  any mode,  

inc lud ing FM and A FS K . 

6. CW full break-in 

F u l l  break - i n  operat ion is poss ib le  in the CW mode . 

R ap id  t ransm it/rece ive switc h i ng a lso makes  the rad io  

su itab le for data commun icat ions i n  the S S B  mode,  

such  as A MTOR . 

7. Build-in XIT 

X IT (Transm itter i nc re m enta l  tun i n g )  a l lows f ine tun­

ing  of the t ransm itter frequency . 

8. Switchable IF bandwidth 

The IF bandswitch a l lows you to ta i lo r  the rece iver  

bandw idth to the operat ing cond it ion s .  Severa l  se lec­

t ions a re provided; AUTO, W (W ide ) ,  M 1  (Med i u m  1 ) , . 

M 2  (Med ium 2 )  and N (N arrow ) .  When the A U TO po­

s it ion has been selected the rad io  wi l l  se lect the opt i ­

mum bandwidth for  the se lected mode of operat ion . 

9. Switchable AGC time constant 

A switch Is provided to select e i ther  FAST o r  S L OW 

AGC act ion . 

10. All mode squelch 

11. Built-in RF power/SWR meter 

1 2. Versatile frequency control 

• Accurate frequency select ion is poss i b l e  due to the 

use of a s ingle reference osc i l lator c i r c u i t .  

• C ont inuous tun ing of a l l  frequenc ies  thru the  use o f  

d igita l  V F O  technology .  T h e  bas ic  1 0  Hz s t e p  tun­

ing  rate is
· 
modif ied , according to the  selected mode , 

for  opt i m um tun ing  speed and accuracy . A n  auto­

mat ic  fast scan funct ion is  a lso provided . 

• D u a l ,  d igita l  VFO ' s  (A/B ) enab le  c rossba n d ,  c ross 

mode operat ion . 

• 1 00-c hanne l  mem ory ( i nc lud ing  1 0  odd -sp l it c h a n ­

n e l s )  stores the frequency,  band ,  and mode . 
• Memory scan and two programmab le  scan ranges . 

• D i rect entry of the des i red frequency us ing the front 

pane l  n u meric keypad is  also poss ib le . 

• A memory scro l l  funct ion a l lows review of the 

memory channel  contents . 

• Se lect ion of the d e s i red memory channe l  is poss i ­

b le  us ing  e ither the TU N I N G  d i a l  or  m icrophone 

U P/D OWN pushbuttons . 
• The T-F S ET funct ion is usefu l  for  sp l i t  frequency 

operat ion . 
• An opt iona l  tone u n it TU-8 may be used in conjunc­

t ion w ith the odd-sp l it memory channels to a l low 1 0  

meter repeater operat ions w ith CTCSS access. 

• Opt iona l  computer  i nte rface. 

• B u i lt - in  long-l ife mem ory back - u p  battery. 

• 2 -co lor  f luoresce nt d isp lay  tube ind icates frequ e n ­

c y  and other  operat iona l  data.  

13. Front panel control of the TUNING dial 
torque is provided. 

3 



2. INSTALLATION 
2- 1 . PRECAUTION 

1 .  Avoid d i rect s u n l ight, and se lect a dry ,  w e l l  vent i ­
lated l ocat ion . 

2 .  S i nce the heat s i nk is on the rear pane l ,  avoid p lac­

ing the e q u i pm e nt w ith the bottom and rea r  s ides 

c lose to a wal l  or  desk. 

3.  When insta l l ing the equipment i n  an automobi le ,  en­

sure adequate vent i l at ion . Insta l l  the equ i pment i n  

2-2. FIXED STATION 

2-2- 1 . Interconnection 

The TS -4405 requ i res more t h a n  1 8A at 1 3 . 8  V D C  

when transm itt ing  at fu l l  p o w e r .  U se the PS - 50 or 

PS-430 power supply for f ixed stat ions . 

. Note: 

The PS-50 base stat ion supp ly  is needed for cont i n u ­

ous transm iss ion operat ion . 

To antenna 

2-2-2. Grounding 

Caution: 

Key 

Never  use a gas p ipe or  e lectr ica l  condu it p ipe .  

Notes: ������������������-

1 .  A ground connect ion that is a 1 /4 wavelength  or 

its m u lt ip le  may provide a good D C  ground , but it  

w i l l  n ot provide a good RF  ground . 

2 .  A c ity water p ipe  cannot be used as a good earth  

i n  some cases . 

M aking a good e a rt h  connect ion  is i m portant for 

preventing dangers such as electric shock and for emit­

ting a high q u a l ity s ign a l  w ith  m i n i m u m  spur ious rad i ­
at ion . B u ry a com m e rcia l ly  ava i lab le  ground rod or 

copper p late under  the ground and connect it  to the 

G N D  termi n a l  of the TS-4405. A thick w i re ,  cut as 

short as  poss ib le ,  should be used for the connection . 

To m ake a good earth connection , con nect the G ND 

term i n a l  to a grounded meta l water p ipe . 

4 

a location where the rear does n ot make d irect con­
tact with  the  seat,  a n d  is  not d i rect ly  e xposed to 
v ibrat ion . 

4. A void insta l l i ng the e q u i pm e nt in front of the  ca r 
heater a i r  outlet . 

5 .  The standard o perat ing voltage of the e q u i pment 
is  1 3 . 8  V.  D o  not operate below 1 2  V or  over 1 6  V .  

The transceiver  can b e  e levated for operat ing con­

ven ience . 

Caution: 
D o  not use the b a i l  to carry the  transce iver .  

" 

�· .. 
O K 



2-2- 3 .  Antenna 

Caution: 
Protect your equ ipment-Use a L I G H T N ING A R -

R ESTOR . 

Any of the common antenna systems designed for use 

on the h igh frequency amateur bands may be used with 
the TS -440S provided the i n put i m pedance of the 

transmission l ine is not outside the capab i l ity of the Au­

tomat ic  A ntenna Tuner .  The t ra nsm ission l i ne should 

be c o a x i a l  cable . An antenna system w h i c h  shows a 

SWR (Stand i n g  Wave R at i o )  of less than  1 .  5 : 1 when 

using 50 o h m  coax ia l  t ransm issio n  l ine ,  or  a system 

that  resu lts i n  a transm ission l i ne  i n put i m pedance that 

is essent ia l ly  resist ive ,  and between 20 and 1 50 ohms 

wi l l  take power  from the transce iver  th roug h the AT 

u n i t .  

2-2-4. Key connection 

Your key should be connected as i l l ust rated in  the 

f i g u re be low . When using a n  e lectron ic keyer,  make 

sure  that  po la r ity is set for posit ive . A l w ays use sh ie ld ­

ed  l i n e  from the key to tra nsce ive r .  

Before connecting, check that the 

polarity is correct. The KEY Jack 

provides + 5. 5V. U se shielded 

cable. 

KEY t5.5V To key 

@.--are «; iJt=;r;;�m ..... � 
GND 

Key connect ion 

2-3. MOBILE 
B e i n g  compact i n  desi g n ,  t h is tra nsce iver  is idea l  for 

m o b i le operat ion . Sat isfactory m o b i l e  operat ion is 

a c h ieved t h rough proper  power and antenna connec­

t i o n ,  and thoughtfu l t ransce iver  insta l lat ion and ad­

justment . 

2-3-1. Mounting bracket installat ion 

S e c u re the TS -440S under  the dash board using an op­

t iona l  M Bc430 mount ing bracket . As an alternative , use 

strap p i n g ,  m a k i n g  sure that  the TS -440S w i l l  not sl i p  

o u t  o f  p lace  w h i le operat ing t h e  veh ic le . 

N otes : 

1 .  D o  not i nsta l l  the  TS -440S n e a r  the heater  out let . 

2 .  A l low suff ic ient  space beh i n d  the TS -440S to e n ­
s u r e  proper  vent i lat ion . 

2-3-2.  Power supply connection 
Cautions : 
1 .  Turn POWER sw itch OFF before connect i ng/dis­

connect ing the power ca ble .  

2 .  O bse rve battery po la r ity . 

D C  power  cab le  

Red and w h ite + 
B l ack and gray -

3. When charg ing your  vehic le battery,  or when jump­

start ing a dead battery ,  A LWAYS d isconnect the 

power cab le  from the back of the t ransceive r ,  or  

d a m age may result to the t ra nsce ive r .  

C onnect the  TS -440S power c a b l e  t o  t h e  battery ter­

m ina ls,  w ith considerat ion to current requ i rements and 

no ise prevent ion . The m a x i m u m  c u rrent drawn by the 

TS -440S reaches between 1 8  and  20A when
. 
t ra ns­

m itt ing . The refore, the cab le  shou ld  be made as short 

as possib le ,  using the specif ied fuse . A lso , confirm that 

the power system of the car (i nc lud ing  the battery and 

gene rator o r  a lternato r )  w i l l  hand le  the i n c reased load 

of the TS -440S . 

8 

12V Battery 

Use fuse block battery acc­
essory position. 20A mini­
mum rating. 
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3. OPERATION 
3-1 . OPERA TING CONTROLS 

3- 1-1 . Front panel 

CD 

@ 
®--tM�!;M-t!;!J 
® 
@) ---11l-J::=m� 

®® 

HF TRANSCEIVER 

40 60 

= 

® 

SCAN A Vf 0 B SPtll f111 XIT 

,-, ,, CJ o ei '- :_=-,'. ,_c,'. ,_c,'. - f:!
. 

o'-'. 
Ci. C1. l_I. l_I. /_/. I_ C 

lMHz M SCR f LOCK NOTCH 
= = = = 

® ® ® ® 

(jJ) 
@ 
@ 

®---l+=lie"11· Jjjir--J�:L--�I 
�� 
UD �  --+-'rr�-- @ 

@ 
® 

CD POWER switch 

Press to turn the power O N  or OFF . 

® Meter 

D u ri n g  rece ive the  meter is used as an S -mete r .  D u r­

ing transmit  the funct ion of the  meter  is controlled by 

the M eter s w itch (2� , and  provid e s  either  ALC level, 

PWR (power )  or SWR readings.  

@ MODE/KEY (Numeric Keypad) 

These keys are used to select the desired mode of oper­

ation (USB, LSB, CW, A M ,  F M ,  AFS K ) .  When program­

ming a memory channe l  or d i rectly entering a frequency 

these keys a re used as a numer ic  keypad to enter the 

channe l  n u m be r  or  frequency .  

© Indicators 

AT TUNE: 

NOTCH: 

F. LOCK: 

1 MHz: 

M.SCR: 

ON AIR: 
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L ights when the AT TU N E  switch is O N .  

Turns itse l f  O F F  when the a nte n n a  tuner  

has com pleted tun ing . 

L ig hts when the N OTC H  switch is O N .  

L ights w he n  the F . LO C K  switch is  O N .  

L ights when the 1 M H z  step sw itch i s  O N .  

L ights w h e n  t h e  M . IN switch is  pressed . 

When the m e mory scro l l  function is active 

you can review the contents of the 

memory channe ls  w ithout a break i n  the 

reception of the stat ion you are l i sten ing  

to .  

L ights d ur ing tra n s m it .  

(I M .. V 
llVFO/M 

II SCAN 

l(M. IN 

@ Frequency display 

II CLEAR 

II ENT 

I] 
I) 

The operat ing  frequency i s  d i s played down to the 

nearest 1 00 Hz .  A lso  displays the  memory c h an nel 

number ,  R IT /X IT frequency; and includes ind icators for 

memory,  VFO A/B ,  sca n ,  split and R IT/X IT operations . 

@ FUNCTION switches 

The switches i n cluded in t h i s  group are the  R IT /X IT ,  

T-F S ET switc h ,  a n d  the V F O  select switches . (See 
page 1 5 . )  

(J) MIC gain control 

M i c rophone g a i n  can be adjusted d u ring U S B ,  LS B ,  

AFSK a n d  A M  operations .  G a i n  is increased thru clock­
wise rotat ion of th is control.  

@ CAR (Carrier level) control 

This  control  sets the c a rr ier  level dur ing  C W ,  F M  and 

AM operat ions .  When transm itt i n g  i n  the CW mode,  

adjust so that the ALC meter  pointer is  wit h i n  the ALC 
zone . 

® SQL (Squelch) control 

This  funct ion operates i n  a l l  modes , F M ,  U S B ,  L S B ,  
C W ,  AFSK , and A M .  

This control i s  used t o  e l im inate atmospheric noise,  and 

receiver stat i c  noise d u r i n g  no s i g n a l  per iod s .  Slowly 

rotate the control c lockwise to the po int  where the am­

b ient  noise just d isapears ,  and speaker  shuts off . This 
point is known as the squelch threshold point .  Now you 

w i l l  only hear output from the speaker when an incom­

ming s igna l  is  present .  For  weak signal  recept ion th is  

control  shou ld  be fu l l y  counterc lockwise . 

N ote:������������������� 

The squelc h t hres hold position will vary from mode to 

mode , so you may have to readjust when you change 

modes . 

@ NOTCH control 

The NOTC H function is used to reduce or eliminate het­

e rodyne,  or CW type s ignals .  The N OTC H filter will not 

be effect ive aga inst S S B ,  A M  o r  F M  type sig n a l s .  To 

use the contro l ,  place the NOTC H switch O N  and slow­

ly rotate the NOTC H  control to reduce the interference . 

Normally the notch point will occur between the 1 1  : 00 

and  1 : 00 o ' clock pos ition . 

N otes :������������������� 

1 .  The NOTC H frequency can be varied with in  a range 

of a pprox imate ly 400 to 2 600 H z .  

2 .  W h e n  a n  interfe r ing signal s u c h  as  a CW station 
appears ,  slowly rotate the N OTC H contro l .  I f  you 

rotate the knob too quickly you may pass right over 

the notch poin t .  S low rotation w ill yield the best 

results . 

Interfering 
signal 

R eceive 
I nterfering R eceive 
signal attenuated signal 
by NOTCH control 

\i 
I 

Audio output Audio output 
!NOTC H  OFF) !NOTC H  ON) 

NOTC H  control 

M2 
w 

(jJ) IF SHIFT control 

N ote: ������������������� 

The IF S H IFT control does not funct ion i n  t h e  A M  or 

FM modes . 

The IF S H IFT contro l  a l lows you to sh ift t h e  IF pass­

band of the receiver w ithout changing the actual  center 

f requency of the rece iver .  Th is  control i s  u sefu l when 

there is  i nterference near you r  center frequency. As the 

accompany ing i l lustrat ion  shows rotat i n g  th is  control  

may p lace the i nterfer ing  s igna l  outs ide the receiver 

passba n d ,  a l lowing for easier  copy.  The operat ion of 

this control  i n  the U S B ,  LSB,  A FS K ,  a n d  CW modes 

is deta i led be low . 

• US B mode 

Interference from lower frequen c ies can be reduced 

or  eli m i n ated by rotat ing  the IF  S H IFT control  i n  the 

G) d i rect ion . This w i l l  cause the result ing audio fre­

quenc ies  to have a s l i g ht ly  t reb le  response, i . e . low 

cut f i l ter  ( low frequenc ies attenuated ) .  I nterference 

from higher frequencies can be red uced or  e l i m i nat­
ea by rotat ing  the IF  S H IFT control  in the 8 d irec­

t ion . Th is  wi l l  cause the resu l t ing  audio frequenc ies 

to sound a l itt le bassy,  i . e . h i g h  cut f i l ter  (h igh f re­

quenc ies  attenuated ) .  

• LSB/AFSK mode 

I nterference from lower frequenc ies can be reduced 

or e l i m i n ated by rotat i n g  the IF  S H IFT control i n  the 

G) d i rect ion . Th i s  wi l l  cause the resu lt in g  audio fre­

quenc ies  to soun d  a l itt le bassy, just the opposite 

of the effect i n  the USB mode . Interference from 

h igher  frequenc ies  can be reduced or  e l i m in ated by 
•. 



rotat ing  the IF S H IFT control  i n  the 8 d i rect ion . 

This w i l l  cause the result ing aud io frequencies to ap­

pear  a l itt le on the h igh s ide ,  again just the opposite 

of the U S B  mode . 

• CW mode 

The operat ion of the IF  S H I F T  control  i s  s i m i l a r  to 

that for USB with the except ion that you can  con­

trol  the tone of the CW n ote by us ing the R IT 

contro l .  

Turned i n  8d i rect ion Turned i n  E£} d i rect ion ... IF f i l ter  passband ...... 
c h a racter ist ic  ...,.. 

Sig n a l  

0 
Interfe r i n g  s i g n a l  

RIT/XIT-@-IF SHIFT RIT/XIT-@-IF SHIFT RIT/XIT-®-IF SHIFT (i;o� �o� (i;o� 
-@+ -(Qj+ ->@ +' 

Turn in 8 d i rect ion 
to e l i m i n ate inter ­
fe rence from s i g n al 
B 

Turn in Ef} d i rect ion 
to e l i m i n ate inter­
fe rence from s i g n a l  

A 

I F  S H I FT o peration 

@ RIT /XIT control 

• RIT contro l  

When the tra n s m it freq uency of the d istant stat ion 

dr ifts a l i tt le bit dur ing the QS O,  but you do not wish 

to a lter your t ransmit  frequency to compensate, you 

may wish  to make  use of the RIT control  funct ion . 

Th is  control  a l lows sh ift ing  the rece ive frequency 

w ithout sh ift ing the transm it frequency .  The R IT 

control  a l lows you to sh i ft the rece iver  frequency 

+I - 1 .  2 kHz .  Th is  contro l  is  a lso useful  for  p i le u ps 

when the D X  station is transm itt ing  a l itt le a bove 

or  below his rece ive frequency . 

Notes:������������������� 
1 .  The R IT offset is d isp layed on the ma in  d isplay .  You 

can therefore preset the offset before you actu a l l y  

n e e d  to u s e  i t .  W h e n  y o u  m ove to a nother stat ion 

m a ke sure you turn OFF the R IT switc h .  

2 .  T h e  fig u re a t  t h e  r ight i l l ustrates that t h e  R IT d is ­

p lay a n d  the V F O  d isp lay m a y  not  a g ree  exact ly i n  

a l l  i n stances s i n c e  t h e  R IT a n d  V F O  t u n e  i n  1 0  H z  

steps .  T h e  normal  reso lut ion o f  t h e  V F O  is  1 00 H z ,  

so i f  the R IT or  V F O  is  turned s lowly  the assoc i at­

ed d isp lay may not update imme d iate l y .  You w i l l  

have to t u n e  1 00 H z  to s e e  t h e  d isp lay actua l l y  

change . 

VFO 
I l_I I/ It // I/ I 1.UUU.U 

I: =: 0 9 c: '-ti -· I . 

lt3.C/9':Z91 

0 

9 

I' .:i o o o 0 1 0 I _I. I I I. I 

I' .:i o o o 0 1 9 I _I. I I 1.0 
s 

• XIT control 

RIT I a.al o 

/-a.al 1 
s 

1-a.Q] 9 

1-a. : I o 

1-a. :/ 1 
s 

When the R IT/X IT control  is rotated w ith  the X IT 

s w itch d epressed the tra n s m it frequency c a n  be 

varied +I - 1 .  2 kHz w ithout affecti n g  the rece iver  

freq uency .  

Pressing  the switch  aga in  releases the X IT function . 

@ RF gain control 

Th is  control  adjusts the g a i n  of the rece iver  h i g h ­
frequency a m p l if ier  sect ion . 

For  normal  rece iver  performance,  a n d  m a x i m u m  g a i n ,  

t h i s  control  s h o u l d  be i n  t h e  fu l l  c l oc k wise pos it ion . I f  

y o u  a re hav ing trouble copying t h e  des i red s i g n a l  make 

a note of the stat ions peak S -meter read i n g .  T�e n ,  ad­

just the RF  control counterclockwise,  so that  the meter 

needle i s  stat ionary at this leve l .  Now,  al l  s igna ls  that 

were less than the des i red s igna l  w i l l  be attenuated,  

such as  static no ise ,  etc . ,  mak ing the complet ion of 

the OS O eas ier .  

I f  the incom i n g  s igna l  pegs the S - m eter you c a n  a l so 

reduce the receiver g a i n  by counte rc lockwise rotat ion 

of the R F  contro l .  The S-meter po inter wi l l  a l w1ays ad­

vance up-sca le  as  the R F  contro l  i s  rotated counter­

c lockwise ,  as  a visual  reminder  that the g a i n  of the 

rad io  has  been red uced . 

@ AF gain control 

Turn the ins ide  knob to i n c rease or decrease the 

vol u m e .  

@ SELECTIVITY switch 

When an o pt iona l  fi lte r is i nsta l l e d ,  the rad i o ' s  pass­

band can be sw itched to one of four  d ifferent band­

w i dths . 

The sw itch has  five posit ions; A U T O ,  N ,  M 1 ,  M 2  a n d  

W ,  t h a t  a re used to select t h e  bandwidth . The M 1 ,  and 

N posit ions are not  act ive  unt i l  the opt ion a l  f i lters are 

i n sta l l e d ,  see the accompanying c h a rt .  This s w it c h  

s h o u l d  norm a l l y  be s e t  to the A U TO pos it io n .  The I F  

bandwidth w i l l  t h e n  be se lected for opt i m u m  receiver  

c h a racter ist ics ,  accord i n g  to the M O D E  that h a s  been 

se lected . M an u a l  overr ide i s  poss ib le  by s i m p le rota­

t ion of the S EL EC T IV ITY contro l .  

7 



The tab le  i n  sect ion 6- 1 , CRYSTA L  F ILTER INSTAL­

LAT I O N  on page 27 shows the bandwidth of each 

s w itch sett ing . Note the d ifferences when the opt ion­

al f i lters a re insta l led . The YK -88C is used in  the "N" 

posit ion and the YK -88S N in the "M 1 " posit ion . 

Notes: 

1 .  D ur ing transmit  the wide f i lter  posit ion is selected 

regard less of the posit ion of the S EL ECTIV ITY 

switc h .  

2 .  When in  t h e  F M  mode t h e  bandwidth i s  always 1 5 

k H z ,  regardless of the posit ion of the S EL ECTIV I ­

T Y  switc h .  

3 .  When t h e  S E L EC TIV ITY sw itch is set t o  N o r  M 1 ,  

and no optional fi lters have been insta l led,  there will 

be no sound from the speaker .  Refer  to the opt ion­

a l  f i l te r  insta l l at ion procedure in  the rear  of  this 

m a n u a l  for information on insta l l ation of these 

opt ion s .  

@ AGC switch 

This  switch se lects the operat ing t ime constant of the 

AG C (Automatic G a i n  Control ) c i rcu it  d u r ing receive . 

When the AGC sw itch is set to S L OW ,  the receiver 

gain and S -meter read ings w i ll react s lowly to la rge i n ­

put c h a n g e s ,  a n d  when set t o  F A S T ,  the receiver  g a i n  

and S -meter w ill react qu ick ly  t o  changes in the  input 

s igna l  leve l .  

The normal  posit ion when using a l l  modes i s  t h e  SLOW 

posit ion . When work ing weak s igna ls ,  or  h igh speed 

CW you m ight  wish to use the FAST posit ion . 

N ote: 

This switch is d isabled dur ing  F M  operat ions.  

@ NOTCH switch 

When th is  switch is ON, the notch f i lter  is act ivated . 

@ PROC (Processor) switch 

Effective transmit power  output wi ll increase when the 

P R OC switch is tu rned ON d u r ing U S B ,  L S B ,  A F S K , o r  

F M  mode operat ions. 

Note: 

When the speech processor funct ion is used in the 

U S B ,  LSB ,  or AFSK mode it is possible to overdr ive the 

transmitter:  An easy way to check for excessive modu­

lat ion is  to mon itor the ALC meter .  If the needle is over  

the ALC zone you are overmodulat ing . Reduce the M IC 

ga in  control sett ing unt i l  the need le remains in the ALC 

zone on voice peaks .  

(j]) F.LOCK switch 

The se lected d i a l  frequency is loc ked and c a nnot be 
c h a nged except thru the use of the R IT/X IT controls , 
when th is  switch i s  O N .  

@ UP/DOWN switches 

Pressing the UP switch increases the frequency,  and 

press ing the  D OW N  s w itch decreases it . 
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@ 1 MHz step switch 

This switch is used to determ ine if the U P/DOWN 
switches w i l l  funct ion in  1 M H z  steps or on ly  thru the 

amateur  bands .  W hen the 1 MHz step posit ion is 

se lected , the 1 M H z  ind icator w i l l  l i ght .  

@ TUNING dial (VFO) 

Rotate the knob to se lect the des i red frequency . Fast 

tuning is possible by rotating the knob rapid ly .  This con­

t rol may also be used to select the desired memory 

channel.  The d ial d rag is adjustable by hold ing the out­

side knob and turn ing  the inside knob clockw ise to i n ­

c rease d r a g ,  and counterclock wise to dec rease d rag . 

@ Program keys 

M.,.V: 

SCA N : 

C LEAR: 

VFO/M: 

M.IN : 

E N T: 

U sed to recall a frequency from memory 

to the V F O .  

Pressing d u r ing V F O  ope rat ion will i n it i ate 

program sca n ,  and pressing dur ing memory 

operat ion w ill in it iate m e mory scan .  P ress­

ing  d uring sca n  operat ion w ill ca use the 

scan  speed to toggle between 2 speeds, 

fast and slo w . 

Used to cancel memory storage operations, 

or  to cancel  an entry during d i rect keyboard 

entry of frequency using the ENT key . 

U sed to switch between mem o ry or V F O  

ope rat ions.  

U sed to enter  data into a memory channel .  

U sed to d i rect ly enter a frequency from the 

numer ic  keypa d .  

@ PHONES jack 
Output te r m i n a l  for hea d phones . 

@ MIC jack 
C o n nector for a m i c ropho n e .  

G ND !STBY) s 

MIC I 

STBY 2 

, G ND (MIC ) 

' 8V /approx. 10 mA 

MIC connector (Front view) 

@ AT TUNE switch 

When this switch is tu rned ON w ith the A U TO/THAU 

switch is placed in the A U TO posit i o n ,  the a utomat ic  

t u n e r  wi ll be engaged and the t u n e r  w ill try to m atch 

the antenna . 

@ AUTO/THRU switch 

AUTO : The a uto anten na tuner  is used i n  

transmit .  

THRU: The a uto antenna  tuner  is not used i n  

transmit .  



® Standby switch 
This  switch is used when you w a nt to m a n u a l l y  con­

tro l  t ransm it o r  receive . 
SEND: P laces the rad io  i nto trans m i t .  

REC : P la ces the rad io  i n t o  receive . 

The Standby switch is a lso used to c lear  a n  entry d u r­

i n g  d i rect entry of V F O  frequenc ies, o r  wh en enter ing  

a memory c h a n ne l .  

®J ALC/PWR/SWR meter switch 
ALC meter 

U sed to m o n itor the dr ive level  in USS, LS B ,  and AFSK 

m odes.  

PWR meter 

Used to ind icate the output power .  Note that th is meter 

is a peak read ing mete r ,  not an average rea d ing  mete r .  

S W R  meter 

U sed to i n d icate the  Stand ing Wave Rat io  of the an­

tenna and feed l i n e  connected to the A N T  c o n nector 

when the A U TO/THR U  sw itch is i n  the THRU posit ion . 

® ATT (Attenuator) switch 
The incoming  rece ive sig n a l  leve l  is atte n u ated by ap­

prox imate ly  2 0  dB when th is  switch  is a ct ivate d .  

W h e n  the  incoming  receive sig n a l  i s  very strong ( 2 0  

d B  over S - 9 ) ,  t h e  sig n a l  shou ld  be atten uated to pre­

vent d i stort ion of the sig n a l ,  thereby sta b i l i z i n g  the 

rece iver  pe rformance . This is easi ly  done by act ivat­

ing the A TT switc h .  Th is contro l  is a lso usefu l  when 
a st rong sig n a l  is near  your  desired s igna l ,  wh i le  some 

l oss wi l l  occur  to the desi red sig n a l  as we l l  as the u n ­

desired signa l ,  t h e  use of t h e  attenuator w i l l  sometimes 

a l l o w  you to c o m p lete the QS O .  

@ NB (Noise Blanker) switch 
When pu lsat ing no ise ,  such as that caused by automo­

bi le i g n it ions  is encou ntered , p lace the N B  switch O N .  

This w i l l  provide approx imately 40 d B ' s  o f  attenuat ion 

to th is interfer ing  sig n a l . I f  there is n o  n o ise present ,  

the sw itch shou ld  be i n  the OFF posit ion . Th is sw itch 

wi l l  not help to e l i m i n ate atmospher ic  or  l ine no ises, 

only pu lse type no ise . 

@ VOICE switch 
When the opt iona l  V S - 1 vo ice synthesizer  u n it is i n ­

sta l l e d  the o p e r a t i n g  freq uency w i l l  a n nou nced 

w henever the  V O IC E  s w itch is  depressed . F o r  a d i a l  

f requency of 1 4 . 2 00 . 0  the freq uency w i l l  b e  a n ­

nounced as : "one ' ' ,  "fo u r", "point", "two", "ze ro", 

"ze ro", "ze ro", "zero". 

Please refer to page 2 8  for insta l lat ion instructions con­

cern ing  the V S - 1 V o i ce S ynthesizer .  
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3-1-2. ·Rear panel 

CD®® 

@---t-� .... 1n 

@--+--illlw'V· 

CD ACC 3 terminal 

S pa re R CA type term i n a l .  No interna l  connections have 

been m a d e .  

® AFSK IN terminal 

A F S K  in put term i n a l .  

@ AFSK OUT terminal 

Constant level  AF output termina l  for AFSK operat ion . 

© ANTI VOX control 

VOX operat ions a re somet imes d ifficu lt w ith high 
speake r  vol u m e  control sett ings .  The ANTI VOX con ­
trol  is used to reduce the tendency of the V OX to act i ­
vate from inputs from the speaker .  The ANTI  VOX 
control i s  not active when head phones a re connect­
ed,  for obvious reasons! 

@ DELAY control 

This c�trol adjusts the "hang-time" that the radio wi l l  

rema i n  keyed after voice input h a s  stopped . 

10 

©®® 

® ® 

@ VOX GAIN control 

This control adjusts the sens it ivity of the V OX a m p l i ­

f ie r .  Adjust this control f o r  your persona l  preference .  

VOX G AIN 

f (§)\ 
(j) ACC 1 jack 

This jack is des igned for connection of the 6-p in  D IN 

connector supp l ied w ith the opt ion a l  interface un i t .  

@ EXT. SP (External speaker) jack 

This jack is for connect ion of an extern a l  speake r .  

® DC power connector 

This is used to connect the D C  power supp ly .  

@ KEY jack 

U sing shie lded l ine ,  connect a 1 /4" phone p lug  to this 

jack for CW operation . Open-termina l  voltage is approx­

imately 5 .  5 voe. 

(jJ) ANT (Antenna) connector 

This UHF connector shou ld  be attached to a su itab le 

antenna for transmitt ing and receiving . The antenna ca­

b le  shou ld  be 50-ohm coa x ,  term inated w ith a PL- 2 59 

connector .  

@ GND (Ground) terminal 

To prevent electr ic shock ,  as wel l  as R F I  and BC I ,  con­

nect the transceiver  to a good earth g rou n d .  



@ ACC 2 jack 

Termina l  numbers and their  appl ications are as fol lows: 

13-pin DIN plug 

View from the 
rear panel. 

Pin No. Pin Name Application 
1 NC No connection 

2 NC No connection 

3 Data output Output level is fixed regardless of the 

AF control setting. 

Output voltage: 

300 mV or more at maximum re-

ceiving input with 4. 7 krl load. 

4 GND Grounding (The shielded wire of the 

audio output terminal is connected 

here.) 

5 NC No connection 

6 NC No connection 

7 NC No connection 

8 GND Grounding 

9 MIC mute Signal input from the MIC jack is mut-

ed. Grounding mutes signal. 

10 NC No connection 

11 Data input Input terminal for data communica-

tion. In SSB, MIC gain can be con-

trolled by the MIC control. 

Input voltage: 

500 mV or less 

(SSB: Voltage starts deflecting ALC. 

FM: Voltage providing ± 3.0 kHz 

modulation ratio.) 

12 GND Grounding (The shielded wire of the 

audio input is connected here.) 

13 Standby Standby terminal 

Grounding transmits. 

� REMOTE connector 

Note:������������������� 

When the control re lay is used refe r  to section 5-8- 1 0 . 

+ 12 VDC ON transmit 
max. 10 mA. 

From standby switch 
(PTT circuit for foot switch) Speaker output 

View from cord 7¥.6 3 I 

5 4 
2 

3-1-3. Top cover 

cw 

vox 

Internal wiring 

V 2a 7 

OFF ON 

VOX/BREAK IN switch 

V OX (Voice Operated S witc h )  operat ion is possib le i n  

LSB ,  U S B ,  FM or  AFS K  mode operation s .  T o  act ivate 

the V OX c i rcu itry place the V OX switch ON. 

This control is  also used to select either Ful l  o r  S e m i  

a utomatic b reak-in .  
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3-2. RECEIVE 

POWER s w itch: OFF. 

PO ER 

Sta n d b y  s w itch:  

REC 

RIT s w itch: OFF 

SOL contro l :  

Fu l l y  counterc l o c k w i se.  

1 AF ga in  control: 
Fully counter­
clock wise. 

MODE keys TUNING d ia l  (VFO) 

3-2-1. I n itial sett ing 

1 .  P reset the controls as sho w n  i n  the accompany ing  
i l l ustrat ion a bove . 

2 .  Place the  POWER sw itch to O N .  (D ur ing  f ixed­

stat ion operat ion you m ust f i rst turn  O N  your  DC 

power su pp ly ,  the PS -50 is recommended . )  

3 .  The meter w i l l  i l l u m i n ate and a f requency w i l l  a p ­

pear  i n  the d isplay . 

4. Set the BAND sw itches for the desired band . If you 

desire to tune a frequency other than one of the 

amateur rad io  frequenc ies, place the 1 MHz switch 

O N .  With the 1 MHz sw itch O N  the U P/D OWN 

sw itches w i l l  advance the frequency i n  1 M H z  

ste ps, rather  t h a n  t h ru t h e  a m ateur r a d i o  bands.  

5 .  S e lect the  desi red M O D E  usi n g  one of the mode 

sw itches.  

N ote s :�����������������-

1 .  By internat iona l  convent ion a m ateur  rad i o  fre­

q u e n c ies be low 1 0  MHz ut i l i ze the LS B (lower 

S ideband ) mode ,  a n d  f requenc ies of 1 0  M H z  

a n d  a bove use U S B  (U pper  S ideband ) .  

2 .  The TS-440S automat i c a l l y  se lects the norma l  

mode for  you . The exact  changeover  po int  is  

9 . 5  MHz .  You c a n  over r ide  th is  se lect ion  by 

p ress i n g  the des i red mode swit c h . 

6 .  A djust the  A F  g a i n  contro l  for  the desired vol u m e .  

7 .  S lowly  rotate the TU N I NG d i a l  unt i l  the desired sig ­

n a l  c a n  be h e a r d  c lear ly .  

8 .  The des i red rece i ve frequency c a n  a lso be entered 

d i rect ly  by  using the  numer ic  keypad . For  deta i ls  

of t h i s  operat ion p lease  refer to the "D i rect key­

board frequency ent ry" sect ion on page 1 3 . 
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3-2-2. CW zero-beat operation 

Zero-beat o peration w ith a station during CW mode 

o peration 

1 .  Set the R IT/X IT switches to O F F .  

2 .  W h e n  a n  opt ion a l  f i lter  is  n ot use d ,  t u n e  the  TU N ­

I N G  d i a l  so that t h e  receive beat frequency i s  a p ­

proximately 8 0 0  H z .  You c a n  check th is  by t u r n i n g  

the V OX O F F ,  a n d  t h e n  c l o s i n g  y o u r  CW key . Then 

by  using the s idetone osc i l l ator ,  and the  incoming  

receive s igna l  you c a n  zero-beat by turn ing  the  

TU N I NG d i a l  unt i l  t h e  two tones a re the sam e  fre­

quency . 

3 .  When the YK-88C f i lter is used the simp lest method 
to use is to  adjust the TU N I NG d i a l  for  a m a x i m u m  

S -meter def lect ion . 

Reception at the desired pitch after zero -beat 

operation . 

1 .  After  zero-beat ing  turn the R IT switch O N ,  and ad­

just the R IT contro l  for the des i red p i tc h .  

2 .  A djust t h e  I F  S H IFT contro l  for t h e  strongest s ig ­

n a l  leve l .  

Your frequency Displayed frequency 

Receiver carrier frequency.__.j ....- Transmit-Receive frequency 
(BFO) 1 (Displayed frequency) 

I 
I 
. 

-I l-
800Hz 

Beat note 
Tuning for CW Operation 



3-2-3. Direct keyboard frequency entry 

D i rect keyboard entry of the frequency is possib le us­

ing  the n u m e ric  keypad on the TS-440S . Th is  a l lows 

rapid changes in frequency without the delays encoun­

tered when us ing other  tuning m ethod s .  

1 .  S e lect the V F O  mode . 

2 .  P ress the ENT key . The d isp lay w i l l  i nd icate 

A VFO 

� 
3 . Enter the  des i red o perat ing frequency from Most 

S i g n if icant D ig it to the Least S ig n if icant D ig i t .  You 

do not have to ente r tra i l i n g  zeros , but you must 

enter a lead ing zero for frequenc ies between 1 and  

3 .  9 9 9 9 9  M Hz or  two lead ing  zeros for  frequencies 

between 0. 1 and 0. 99999 M Hz.  (03. 500. 00 M Hz ) .  

A VI() 

� '- --'· _, _] 
4 .  After the last d i g it has  been entered press the ENT 

key a g a i n  to s ign ify you want  the rad io to change 

frequency .  If  you entered the freq uency down to 

the nea rest 1 0  Hz a beep w i l l  sou n d  a n d  the rad io 

w i l l  a utomat ica l ly  change  to the new frequency 

w ithout the need of  press ing the ENT key for  the 

second t i m e .  

A VI() 
I I_/ I I It /-/ ,-, 
I /.UUU. U 

For example : To enter  1 4 . 200. 00 M H z  there a re 

two method s: 

Method one : P ress [ENT],  [ 1 1, [4] , [2],  [E N T] .  

Method two :  [ENT], [ 1 J , [4] , [2], [OJ , [OJ , [OJ , [OJ . 

A VFO 
I I I I I/ I/ I/ 
I -1.C /_/ /_/./_/ 

Note :����������������� 

Attempt ing to enter  a frequency outs ide the tun­

ing range of  the  radio wi l l  cause the  display to return 

to 
II • ' II ' 

5 .  If you m ake a mistake w h i l e  e nter ing the frequen­

cy and have not  yet  pressed the ENT key ,  or en­

tered the f ina l  d ig it ,  you m a y  cance l  the i nput by 

press ing  e ither  the C L EA R  key or  standby switc h .  

3-2-4. AM reception 

There are cases d u ring A M  broadcast reception , where 
interference in noticeable when S EL ECTIV ITY is W ,  but 

the inte l l i g i b i l ity is  poor with the rad io in the M 2  posi­

t ion , due to a lack of h igh frequency response . If th is 

cond it ion occu rs p lace the S EL ECTIV ITY s w itch to M 2  

and rotate the TUNING d ia l  +I - 1 kHz from the center 

frequ e n c y .  It shou ld  be poss ib le  to f ind a point w here 

the i nterference w i l l  be a l itt le g reate r ,  inte l l i g i b i l ity 

shou ld  be i mproved .  

Another  method ut i l izes the exece l l e nt rece iver  stabil­

ity of the TS -440S by se lect ing  U SS or  LSB and tun­

ing  to one of the s idebands of the AM s igna l .  The on ly  

disadvantage to th is  method i s  that a 5 Hz beat  tone 

m ight be detected along with the des i red receive signal .  

3-3. TRANSMIT 

3-3-1. S S B  ( U S B, LSB)  mode 

1 .  S et the MOD E keys to U S B  or  LS B .  By i nternat ion­

a l  convention frequencies be low 1 0  MHz ut i l ize the 

LSB (lower  S ideband ) m od e ,  and frequenc ies 

a bove 1 0  M Hz use U S B  (U pper  S i deband ) .  The ac­

tua l  sw itchover point on the TS -440S is 9 .  5 M Hz .  

The  TS -440S wi l l  select the  proper mode when you 

tune to the desired frequency.  You can override this 

by s imp ly  press ing the des i red mode key . 

2 .  S et the Meter switch to ALC . 

ALC PWR SWR 

f1ti6 
3. Press the microphone PTT switc h ,  or set the Stand­

by switch from R EC to S END . 

4 .  S peak into the m i c rophone and  adjust the M IC ga in  

cont rol so that the meter  def lect ion does not  ex­

ceed the ALC zone on voi c e  peaks . 

Note :���������--���- -����­

Adj ustment us ing  the A LC meter p rovides g reater  ac­
c u racy than if you try a n d  use the power meter  for  ad­
justment . Never  adjust for  ALC def lect ion a bove the 
ALC zon e ,  as  th is  wi l l  cause d istort ion of the transmit­
ted audio s igna l .  

s 

3 5 7 9 

ALC zone 

w 

Note : ������������������ 

D o  not exceed the ALC zone on voice peaks . 
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3-3-2. CW mode 

S et M O D E keys to CW and set the Meter switch to 

ALC . 

ALC PWR SWR 

m o  I - �  

Plac ing the Standby switch to send and de pressing the 

CW key w i l l  cause the radio to  transmit . 

Transmission is also possible when in the S E M I  or FULL 

break- in  mode by s i m ply  depress ing the key ,  with  the 

Standby switch in  the R EC posit ion . 

A djust the C A R  control unt i l  the meter def lect ion is  

w i th in  the ALC zon e .  

s 

3 5 7 9 

ALC zon e  

w 

• S E M I  and FULL break-in 

Two break- in  methods are p rov ided with the TS -440S 

transceiver ,  S E M I  and FULL break- in . With e ither break­

i n  operat ion de press ing the CW key wi l l  cause the ra­

d io  to tra n s m it w ithout the need for  manua l ly  switc h ­

ing the S END /R EC s w itc h .  T h e  d ifference between 

FULL and S E M I  break- in  is  that d u r ing FULL break- in  

operation it is possible to l isten between dots and dash­

e s ,  and that d u r ing S E M I  break- in  it is not . 

N ote : �����--������������� 

With e i ther  S E M I  or F U L L  break- in  operat ion , cross 

band/cross mode operat ion is  not poss ib le . A d d it ion­

a l l y ,  when you are us ing FULL break- in  operat ion you 

shou ld  not work cross band sp l its , on ly  in  the  same 

band . 

The TS-440S a lso provides a s ide-tone osc i l lator c i r ­

cuit  to a l low monitoring of your  CW signal  during trans­

m iss ion . 

( a )  Semi-automatic break-in 

1 4  

Depressing the C W  key wi l l  automatica l ly  place the 

transceiver into the transm it mode . Transmit mode 

w i l l  be m a inta ined for a per iod dete rmined by the 

sett ing of the V OX D ELAY control on the rear panel  

of the transceiver ,  even after  the CW key is 

re leased . 

CW OFF SEMI  F U L L  

I:mlT 
VOX OFF O N  

(b)  Ful l -automatic break-in 

Depressing the CW key wil l  automatica l ly  place the 

transceiver  into the transm it mode . R e leas ing the 

CW key wi l l  return the radio to receive immediately 

enab l ing  recept ion between cha racters . 

Caution : 
The TL- 9 2 2A /9 2 2  l i near  a m p l ifer is not des igned 

for f u l l  break- in  type operat ion . Attem pt ing to use 

th is  accessory i n  the FU LL break-in mode cause 

damage to occur  to the l i near  am pl i f ie r .  

C W  O F F  S E M I  F U L L  

I:lr 
V O X  O F F  O N  

On occasion a n  e lectron ic  keyer may be used that 

h a s  no method of prod uc ing a cont inuous trans­

m it cond it ion .  I n  order to obta in  a cont inuous car­

r ie r  for  tun ing s imp ly  p lace the Sta n d by switch to 

the  S END posit ion . 

3-3-3. FM mode 

S e lect the des i red frequency with in  the 28 M Hz 

a mate u r  rad io band . P lace the M O D E key to F M  and 

the Meter  switch to ALC . 

ALC PWR SWR 

LJJ EJ 
Press the m ic rophone PTT s w itch or p lace the Stand­

by switch to S END . 

Adjust the CAR control unt i l  the meter d ef lect ion is 

within the ALC zone . This w i l l  p rovide ful l  power  in  the 

FM mod e .  

To decrease the power,  place t h e  Meter switch t o  PWR 

and w h i l e  o bserving the meter rotate the CAR control  

cou nterc loc kwise unti l  the  des i red output leve l  is  ob­

ta ined . 

ALC PWR SWR 
s 

13thf] 
3 5 7 9 

ALC zon e  

w 

Notes :������������������� 
1 .  The F M  power output may f luctuate if runn ing less 

than f u l l  output . 
2 .  Ensure that a n  antenna with a low SWR is used . 

The TS -440S provides severa l protect ion c i rc u its ,  

cont inua l ly  loading i nto an antenna w ith a h igh SWR 

(3 to 1 o r  g reater )  w i l l  eventua l l y  cause damage to 

the f inal  a m p l if iers . 

3 .  The PWR meter reading m a y  not be accurate with  

h igh SWR va lues .  U se a good antenna for the m ost 

accurate read i n g s .  



• Subaudible tone 

An o pt i o n a l  subaud ib le tone u n it TU -8 is  ava i l ab le  for 

insta l l at ion in  the TS -440S for accessing 1 0  meter FM 

repeaters . This tone is  act ivated whenever  the 

TS-440S i s  i n  the SPL IT mode . 

3-3-4. AM mode 

1 .  S et the Meter s w itch to PWR . 

2 .  S et the M O D E  key to A M .  

3 .  P lace the Stand by switch t o  S END . 

4. A djust the C A R  control  so that  the meter ind icates 

25 watt s .  

5 .  P l a c e  the  Meter sw itch to ALC . 

6 .  Adjust the M IC g a i n  control  so that the meter 

def lect ion does not exceed ALC zone on voice 

peaks . 

3-4. AUTOMATIC ANTENNA TU N ER 
(The AT unit AT-440 is required for 
this function . )  

The automat ic anten n a  tuner  operates w ith in  the 

a m ateur  rad i o  bands from 3 . 5  t h ru 2 9 . 7 M Hz.  

1 .  Ensure that  an antenna des igned for  use with in  the 

band you intend to operate on  is  proper ly  connect­

ed to the ante n n a  term i n a l . 

2 .  Set the AUTO/T H R U  switch to the AUTO posit ion . 

3 .  P lace the AT TUNE switch to t h e  ON posit ion . The 

AT TUNE ind icator w i l l  l i ght and the tuner w i l l  be­

gin tun ing . Then the  CW mode ind icator w i l l  l i ght .  

4 .  After  a short per iod  the AT TUNE ind icator w i l l  go 

OFF and the motors wi l l  stop turn i n g .  

5 . Place t h e  AT T U N E  switch to OFF . 

6 .  Tun ing is now complete d .  You may now carry out 

normal communicat ions .  

Notes :������������������ 

1 .  When the AT TUNE switch is ON and the AT i n d i ­

cator l i g hts b u t  then g o e s  o u t  i m med iate ly it i s  an  

ind icat ion that the antenna w a s  not  that far  off 

resonance and that tun ing has been completed . 

2 .  Norma l  operat ion is not poss ib le  unt i l  the AT TUNE 

switch has been turned OFF. 

3 . If the motors do not stop turn ing after approximately 

30 seconds, place the AT TUNE switch to OFF, and 

then back to ON aga in . The tuner  w i l l  attem pt to 

tune a g a i n ,  and shou ld  f ind a good matc h .  I f  the 

tuner wi l l  n ot stop after several  tr ies it  i nd icates 

some problem ex ists w ith  the antenna syste m .  

R eadjust t h e  antenna  a n d  feed l ine  before attem pt­

ing to  tune aga i n .  

3-5. DUAL DIG ITAL VFO 's 

O perat ional  conve n ience can be enhanced thru t h e  use 

of both VFO A and VFO B .  

3-5-1 . Why two VFO's 
Occas ion a l l y  DX stations w i l l  ut i l ize an operat iona l  
procedure known as s p l it frequency operat ion .  When 
the DX station is  i n  th is  mode he w i l l  be t ransmitt ing  
on one frequency and rece iv ing on another .  Th is  i s  
d o n e  i n  o r d e r  f o r  the DX station to be ab le  to recog­
n ize the cal ls  of stat ions dur ing p i le -ups .  

O lder  transceive rs requ i red the use of a n  externa l  VFO 

to a l low th is  sp l i t  frequency operat ion . The TS -440S , 

thru the use of microprocessor contro ls ,  effectively pro­

vides two separate VFOs in  the same package . Several  

d ifferent controls and switches have been provided to 

i n c rease the operators conve n i e nce when faced w it h  

th is  type o f  operat ion . T h e  u s e  of these controls is  d is­

cussed be low . 

3-5-2. S pl it frequency 

(a) A =  B switch 

D epress ing this sw itch causes the data conta ined 
i n  the in active VFO (the VFO that is  not c urrent ly 
be ing d isp layed ) to change to the same d ata con­
ta ined i n  the a ct ive VFO (the one c u rrently d is ­
p layed ) .  Both the frequency a n d  mode a re 
changed . 

For  example : V F O  A is set at 7 M Hz i n  L S B ,  and 

VFO B is 2 1  M Hz i n  USB.  VFO A i s  the act ive VFO 

(show on the d isp la y ) .  Depressing the A =  B switch 

w i l l  cause VFO B to change to 7 MHz i n  LS B .  

( b )  A/B switch 

A l lows select ion of the des i red active VFO . Each 

t ime th is  switch is  depressed the act ive VFO w i l l  

a lternate between V F O  A and V F O  B .  

(c )  S PLIT switch 

A l lows the use of one VFO for transmit ,  and the 

other  for receive (S p l i t  Frequency operat ion ) .  For 

example :  VFO A is the act i ve VFO , and VFO B is  

the inactive V F O .  D epress ing the SPL IT switch wi l l  

cause  the  TS -4405 to receive on VFO A and trans­

m it on VFO B. The mode of recept ion and trans­

m iss ion w i l l  fol low the mode conta ined i n  the 

a ppropr iate VFO memory .  It is  possible to work 

c ross band , c ross mode if des i red . 

To avoid confusion dur ing contest, or p i le-up oper­

ations we recommend us ing VFO A for receive and 

VFO B for t ransmit .  

( d )  T-F  SET switch 
D epressing th is switch wi l l  a l low you to rapid ly set 

or  check the t ra n s m it frequency,  dur ing  SPL IT  

operat i o n s ,  w ithout the need of a ctua l ly  t ra n s­

mitt ing . 

This switch is especia l ly  convenient when you a re 

try ing to locate the transmit  frequency of the sta­

t ion currently i n  contact with the DX stat ion,  s ince 
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depressing this switch al lows you to receive on the 

t ransmit frequency as long as  the switch is  he ld  

depressed . The TU N IN G  d i a l  is  active when th is  

switch is  de presse d ,  so it is  easy to change your 

t ransm itter frequency at the same t ime,  if  neces­

sary .  Releasing the sw itch wi l l  return you to the 

or ig ina l  receive frequency .  

3-6. MEMORY 

The TS -440S i ncorporates a conven ient 1 00 channe l  

m e mdry that can be used to store and reca l l  common­

ly used frequenc ies . These channe ls  can be subd iv id­

ed into 1 0  user-defined groups to ta i lor  the TS-440S 

for optim u m  operat ion in a part icu la r  app l icat ion . You 

can ,  for instance ,  ass ign channe ls  1 0  through 1 9  to 

the 1 60 meter b a n d ,  channe ls  20 through 29 to the 

80 meter b a n d ,  channe ls  30 through 39 to the 40 

meter band (LS B ) ,  channe ls  40 through 4 9  to the 20 

meter band ( U S B ) ,  channe ls  50 t h rough 5 9  to the 1 5  

meter ban d ,  channe ls  60 to 6 9  to the 1 0  meter band 

(FM ) ,  channe ls  70 through 7 9  to the 1 2  meter b a n d ,  

and channe ls  80 t h r o u g h  8 9  to var ious shortwave 

bands . C ha n nels 90 through 99 could then be assigned 

as  spl it f requency channe ls .  After complet i n g  channe l  

assignments, you  can then  use  the  conven ient memory 

scan funct ion to automat ica l ly  rec a l l  the stored fre­

q u e ncies on  a group basis . 

3-6-1 . Memory Entry 

1 .  With the  TS -440S in the VFO mode,  se lect the 

desired operat ing frequency and mode as described 

in  previous sect ion s .  

A VFO 
, , , , -, ,- ,-, 

I -1. I I :1. t_f 

2 .  Press the M . I N switch .  The rad io w i l l  enter the 

Memory S croll  (M . S C R )  mod e .  The current memory 

channe l  n u m be r  ( M . C H ) ,  f requency and mode w i l l  

be d isp layed , b u t  t h e  actua l  operat ing frequency 

and m ode w i l l  rem a i n  uncha nged a l lowing u n i nter­

rupted recept io n .  

3 .  Select t h e  desired memory channel  using o n e  o f  the 

t h ree m ethods descr ibed below . 
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a.  Turn the TU N I N G  dia l  unt i l  the des i red channe l  

n u m be r  is  d isp layed (On e  revolut ion of the d i a l  

cover about 1 0  channe l s ) .  

I ;,CH� (., _, 

b .  Enter a two d ig it  channe l  n u m be r  us ing  the n u ­

mer ic  keypad , b e i n g  sure to inc lude the l e a d i n g  

zero f o r  cha n ne ls  00 t h rough 0 9 .  Pressing t h e  

C L EA R  k e y  or  the stan d by switch before press­

ing  the second d ig it w i l l  return you to the or ig i ­

n a l  channe l .  

A VFO 
, , ,  , -, c ,-, 
I -I. I I _I. U 

c .  U se the U P/D OWN switc hes and/or m icrophone 

U P /D OWN switches to scrol l  thru the  d ifferent 

m e mory posit ion s .  

4 .  W h e n  the des i red memory c h a n n e l  is  d isp layed , 

press the M . I N key aga in . The c u rrent frequency 

and mode w i l l  be store d ,  the scro l l  mode w i l l  be  

cance l led ,  a nd the TS -440S wi l l  return  to the oper­

at ing mode and frequency that was d isp layed be­

fore the M.  IN key was pressed i n it ia l ly . Note that  

if R IT was se lected pr ior  to step 2 ,  the actua l  f re­

quency stored wi l l  be the ind icated freq uency p lus  

or m i n u s  the R IT var iab le . 

3-6-2. Transferring memory information to the VFO .  

1 .  Press the  VFO/M key t o  se lect the memory mode . 

I 
M=CH 'j 

1 1 1 1 I C lf  
(.. ,:-1 I -I. I I _I_ I_/ 

2 .  Se lect a channe l  us ing  any of the methods d is ­

cussed under  the M e mory Entry sect ion . 

M CH 
r 11 ::-i 0 0 ,-, It ,-, 
Ci C1 I_ U. l_I /_I l_I. l_I 

3 .  Press the M..,..V key .  The stored data w i l l  be trans­

ferred to the act ive VFO a l lowing you t o  begin tun­

ing f rom that po int .  The TS -440S automatica l ly  

returns to the VFO mode when the M..,..V key is 

depresse d .  

A VFO 

-' 0 0 ,-, ,-, ,-, 
'- '-'· '-' '-' '-'· u 

Notes ::������������������-
1 .  The R IT/X IT status wi l l  be copied from the memory 

to the VFO when the M..,..V key Is depressed . 

2 .  When data is t ransferred from the sp l i t  frequency 

memory,  the active VFO is loaded with the receive 

data and the i n a ct ive VFO wi l l  be loaded w it h  the 

t ransmit data . The TS -4405 wi l l  then a utomat ica l ­

ly  enter  the SPL IT  mod e .  

3 .  T h i s  operat ion w i l l  n o t  funct ion if  n o  d ata is  con-



ta ined i n  the  d isp layed memory channe l .  

4 .  D ata i n  t h e  V F O  is  rep laced b y  t h e  memory data . 

M e mory data is not lost dur ing  th is  operat ion . 

3-6-3. Transferring data between memory channels 

1 .  With the TS -4405 in the mem ory mode,  press the 

M . IN key and scro l l  to the channel  that you want 

the d ata to be transferred to .  

I �,'" 1 
I I I I / /- ll 

. 
,_, I I -,_ I I :1. l_I 

2 .  Press the M . I N key .  The frequency and mode of the 

memory channe l  that a ppeared before you pressed 

the M . I N key w i l l  d u p l i cated i n  the new c h a n n e l . I �-,' " _:; I I I I / I- ll 
. '-' ,_ I -I. I I :1_ l_I 

3-6-4.  Entering/Transferring data in the split fre-

quency channels 

S e p a rate t ransmit and  receive frequenc ies  may be en­

tered into memory channels 90 through 99.  The proce­

d u re is  s i m i l a r  to that g iven for the other  channe ls  w ith 

the fol low ing  exce ption : 
1 .  The act ive V F O  frequency and  mode is stored i n  

t h e  receive memory , and the inactive V F O  frequen­

cy and mode i s  stored i n  the t ransmit m e mory . 

regarrl less of whether  the S P L I T  funct ion is ON or 

OFF . 
2 .  The R IT offset is stored in the rece ive memory, and 

the X IT  offset i n  the t ransm it memory . 

3 .  When data is t ransferred from the genera l  memory 

section into the sp l it frequency memory sect ion the 

tra n s m it and rece ive frequenc ies  w i l l  be the same . 

4. O n l y  the receive memory w i l l  be tran sferred i nto 

general  memory d u r ing transfer operations from the 

s p l it m e m o ry a re a .  

3-6-5 . Clearing a memory channel 

Two methods may be used to clear  a memory 

channel :  

1 .  M . I N  switch 

Transferr ing information from a vacant channe l ,  i . e .  one 

that has no stored informat ion , thru the use of the M . I N 

switc h ,  as descr ibed previous ly i n  sect ion 3-6- 1 is one 

method of " c l e a r i n g "  a memory channe l . 

2 .  ENT switch 

D ata may a l so be erased by depress ing the ENT key 
w h i l e  depress ing the C L EA R  key . 

3-6-6. Memory recal l 

F ixed channe l  type rec a l l  is poss ib le  when us ing  the 

VFO/M key to reca l l  memory channe l  informat ion . The 

stored frequency c a n n ot be cha nged , a l though the 

R IT/X IT funct ion  is  act ive . 

1 .  Press the VFO/M key .  The memory c h a n n e l  num­

ber ,  mode ,  and  stored frequency data  w i l l  be d is­

p layed . I f  a c h a n n e l  conta ins  no  data,  on ly  the 

channel  n u m be r  wi l l  be d i sp layed . 

I 
M=CH f 

I Li 1 / C •I 
L j I I_ I I _I_ LJ 

2 .  S e lect the des i red m emory channe l  us ing  the 

methods descr ibed under  M e m ory Entry sectio n .  

I 
" CH 

I ,- ::; 
I rJ I_ 

I :i :> C ll 
'· '- '- -'· u 

3 .  To return  to the V F O  mode,  press the V F O /M key 

aga i n .  

A v � o  
I I I I / /- ll 
I -I. I I :1. I_/ 

N otes:������������������� 
1 .  R IT/X IT w i l l  be cance l led  when the TS -440S is  

switched from the VFO mode to the memory mode, 

but w i l l  be restored when the  TS -440S returns to 

the VFO mode . 

2 .  When the  TS -4405 is s w itched from the m e m ory 

mode to the VFO mode ,  the V F O  w i l l  be set to the 

R IT/X IT var iab le  spec if ied w h e n  the data was 

p rogrammed i n  to memory .  

3-7 . SCAN 
3-7- 1 . Memory scan 
Memory scan operates from memory channe l  00 thru 

memory channe l  99 at a pproximate ly 3-4 second in­

terva ls, o r  you may specify wh ich memory groups you 

wa nt to sca n .  Only these memory channe ls  with data 

entered a re scanned . 

To initiate memory scan of all memory channels 
1 .  Press the VFO/ M key to select the memory mode . 

2 .  Press the SCAN key . Scan wi l l  beg i n  at memory 

channe l  00, or the lowest n u m bered channe l  con­

ta i n i n g  data . 

3 .  You can stop scan n i ng by press ing the CLEAR o r  

m ic rophone PTT switc h . Pressing t h e  PTT switc h  

w i l l  a l low you t o  cont inue scan n i n g  from t h e  point  

that  you stopped , a n d  pressing the CLEAR key wi l l  

a l low you to  sta rt sca n n i n g  from the  beg i n n i ng . 

4 .  To resu me sca n press the SCAN key aga i n .  

T o  i n it iate m emory scan o f  spec if ic  memory c h a n n e l  

groups 

1 .  Press the V F O/M key to se lect the m e mory m od e .  

2 .  Press a n d  h o l d  t h e  S C A N  key . 

3 .  You m a y  specify w h i c h  m e m o ry groups you want 
to scan by depress i ng the key that corresponds to 

the ten pos i t ion of the m e m o ry channe l  g rou p .  

E:::J . . . . . . . . . . . . . . .  Memory channe ls  0 0  t h r u  09 

[CJ . . . . . . . . . . . . . . .  Memory channe ls  1 0  thru 1 9 

[r:::J . . . . . . . . . . . . . . .  M e m o ry channe ls  20 thru  2 9  

� . . . . . . . . . . . . . . .  Memory channe ls  9 0  thru 9 9  

1 7  



I n  example  1 we want to scan on ly  G roup 2 ,  so we 

wou ld  press the 2 key .  In  example 2 we want to scan 
G roup 1 and G roup 2 ,  so we would press the 1 key 

and then the 2 key .  

Example 1 

G ro u p  2 

Exam ple 2 

G ro u p  1 G ro u p  2 
C H20 C H 29 C H 1 0  C H 1 9  C H30 C H39 

t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J 
4. You c a n  stop sca n n i n g ,  or resu me scan us ing  the 

same m ethods descr ibed a bove for the ent i re 

memory sca n .  

3-7-2. Program scan 

Two program m a b le scan ranges a re prov ided on the 

TS -440S transce ive r .  PG . S - 1  (Program S c a n  range 1 )  

ut i l izes memory channe ls  06 and  0 7  to spec ify the u p ­

p e r  and lower scan l i m i t s .  PG . S - 2  (Program Scan range 

2)  ut i l izes memory channe ls  08 and  09 to spec ify the 

upper  a n d  lower scan l i m its . 

To in itiate PG . S  

1 .  Press t h e  V F O /M key to se lect V F O  operat ion . 

2 .  Press a n d  ho ld  the SCAN key . 

3 .  To i n it iate PG . S  1 press the 6 key,  a n d  then  re lease 

both the 6 a n d  the SCAN keys . Scan wi l l  beg i n  on 

the frequency programmed i n  m e mory c h a n n e l  

n u m be r  6 and  proceed i n  1 0  H z  ste ps to  the  u p p e r  

l i m it stored i n  m e mory c h a n n e l  7 ,  t h e n  return  t o  

c h a n n e l  6 and  beg in  a g a i n . 

r- PG S - 1 �  
C H 6  C H ?  

I 4 .  0 I 0 .  0 0  I 4 .  I 0 0 .  0 0  
c w .  

L -

4 .  To i n i t iate PG . S  2 press the 8 key,  and then  re lease 

both the 8 and  the SCA N  key . Scan wi l l  proceed 

i n  the l i m its spec if ied i n  mem ory c h a n n e l s  8 and 
9 ,  just as  for PG . S  1 .  

,- PG S - 2 ---, 
C H B  C H 9  

1 4 . 2 00 , 0 0  1 4 . 32 0 . 00  
USB . • 1  

L - - -
5 .  If you w a nt to scan both ranges PG . S  1 a n d  PG . S  

2 ,  press t h e  6 and t h e n  t h e  8 k e y  w h i l e  h o l d i n g  t h e  

S C A N  k e y  dow n .  and  t h e n  re lease the  SCAN key . 

S c a n  w i l l  proceed thru  the l i m its i n  me mory c h a n ­

ne ls  6 and 7 ,  thru  the l i m its i n  memory channe ls  

8 and 9 ,  and then  return to beg in  the process aga i n .  

,----PG.S - 1 ---, 
CH6 CH? 

,--- PG.S-2 -, 
C HB C H9 

cw +i-----•""11- - - - - - - -U-<S.+B----""1 
l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _J 

6 .  To stop scann ing  press the PTT switch ,  or the 

C L EA R  key . Press ing  the SCAN key a l lows scan to 

resume from the point you sto pped . 

1 8  

Note : 

The TS -440S m i c roprocessor reme m b e rs the var ious 

scan parameters that  you h a ve spec if ied and  wi l l  fo l ­

low whatever you h a ve e ntered the next t i m e  you 

press the SCAN key . 

Exam ple 1: Memory mode 

Prev ious ly  prog rammed m e mory scan 

d ata w a s  to scan  c h a n n e l s  20-29 and  

40-49 .  

To scan t h i s  same range aga in  s i m p ly  

press  the SCA N key .  

Exam ple 2 :  V F O  mode 

Prev ious ly  entered  p rogram scan  data  

w a s  to scan  both  PG . S 1 a n d  PG . S 2 .  

T o  i n i t iate p rogram scan over these two 

ranges aga in  s imp ly  press the SCAN key . 

The TS-440S w i l l  cont inue  to e x e c ute scan  accord ing  

to the a bove parameters unt i l  you manua l ly  change the 

i nformat ion . Th is  saves a lot of key stro kes if  you a l ­

w a y s  s c a n  t h e  s a m e  ranges ,  etc . 

3-7-3.  Sca n s peed 

Two scan speeds a re ava i l a b l e  w ith  the TS -440S . 

To c h a n g e  the  speed press the S C A N  key after you 

have i n i t iated sca n .  You w i l l  be able to toggle between 

fast a n d  s low each  t ime you press the k e y .  

Note : 
The scan step s i ze  depends  u p o n  the m od e  that  h a s  

b e e n  se lected f o r  S S B ,  C W  a n d  A F S K  the  step s i z e  i s  

1 0  Hz ,  for F M  a n d  AM the ste p s i ze  is  1 00 H z .  

3 -7-4. Memory channel lockout 
Th is  transceiver  h a s  a m emory c h a n n e l  lockout  f u n c ­

t ion w h i c h  a l lows you to t e m p o r a r i l y  s k i p  u n w a nted 

m e mory channe ls  d u r ing  memory sc a n .  

1 .  Press t h e  VF O/M k e y  to enter  t h e  mem ory mode . 

2 .  S e lect the memory c h a n n e l  that  you w a nt to s k i p  

u s i n g  t h e  numer ic keypa d ,  the TU N I NG k n o b ,  or t h e  
U P/D OWN m i c ro phone or B A N D  switc hes . 

3 .  Press the CL EAR s w itc h . 

I ;,C H :; I I I I I c ,-, 
. 

L _, I -I. I I _I. t_f 

4 .  A d e c i m a l  point w i l l  appear  in t h e  M . C H  d isp lay  to 

ind icate that the c h a n n e l  w i l l  be sk i pped . 

I 
M C H -, - I I_/ 
C d. I I. 

I I /...-. ,-, 
I I ::_1_ U 

5 .  To cance l  the lockout ,  se lect the des i red  c h a n n e l  

and then press the C L E A R  switc h .  The d e c i m a l  

p o i n t  w i l l  go out ind icat ing t h a t  the c h a n n e l  w i l l  

aga in  be scanne d . 

I �.CH -- _, 
L -' 

I I I 
I -I. 

I I ,- I/ 
I I ::_1_ 1_1 



3-8 . AFSK 

3-8-1 . Reception 

Note :�-�---�-----�-----� 

A n  RTTY term i n a l  is req u i red to receive and d is ­
p lay/pr int  the R TTY s ign a l .  

1 .  T h e  A F S K  mode ut i l izes t h e  L S B  carr ier  frequency,  

wh ich  conforms to internat iona l  convent ions .  

2 .  When the optiona l  YK-88C f i lter i s  insta l led ,  the nor­

ma l  receiver bandwidth is  500 Hz when the S ELEC­

TIV ITY switch is  set  to the AUTO position , and the 

M O D E  switch is  i n  A F S K . 

The accom panying d iagram i l l ustrates the relat ion­

ship between the carr ier  and the passband w idth . 

3 .  The demod u l ated AFSK s igna l  is sent from the 

AFSK O U T  term i n a l  on the rear pane l .  

4 .  Th is  com pletes t h e  preparat ion for us ing  the AFSK 

mod e .  

N ote : 

Before connect ing  the term i n a l  you shou ld review the 

contents of the in struct ion manual  prov ided with that 

term ina l  u n it .  

A F S K  I N  

A F S K  key ing  s i g n a l  \ 

R TTY d e v i c e  
A F S K  rece ive s i g n a l  

TS -440 
,- - - - - -- - - - - - - -j : ' 

A F S K  O U T  

� 
-z.__ 

R TT Y  
wave 

( F l )  

The f igure be low show s the freq uenc ies  re lat ions h i p .  

2295Hz 
21 25Hz 

SSB F i lter 
1 70H-1 

,- - - - -�-+---+-�- - - - - '\ I I 
/ cw F i tter 1 

I 
I 
I 
I 
I 
I 
I I I 

1 4 .09771 MHz 1 4 .09788MHz 14 . 10000MHz 
SPACE MARK RX CARR IER 

3-8-2 . Tra nsmit 

N ote : 

Key dow n periods of 1 hour wi l l  requ i re a cool down 

pe riod of a pproximate ly 30 m i n utes . The PS-50 

heavy-d uty supp ly  is recom mended for cont i n uous 

d uty transmiss ion . 

1 .  Ensure that you r  term i n a l  is set u p  for AFSK type 

keyin g .  

2 .  Connect t h e  term i n a l  u n its A F S K  output j a c k  to 

TS -440S AFSK IN jack ,  and the term i n a l  u n i t ' s  

AF5K i n put jack t o  the TS -4405 AFSK O U T  j a c k  

o n  the  r e a r  pane l  o f  the transce iver .  The term i n a l  

u n its sta ndby (PTT ) term i n a l  s hould be connected 

to the standby term i n a l  on the R E M OTE connector 

of the T5 -440S . (Se e  page 1 1  for the R EM OTE ter­

m i n a l  p in conf igurat ion . )  
3 .  P lace the M O D E key on the TS -4405 to A F S K ,  and 

the M eter s w it c h  to ALC . 

4. To transmit ,  e i ther  p lace the  S END /R EC s w itch on 

the TS -440S to S END , or use the PTT s igna l  from 

you r  term i n a l  u n i t .  

5 .  W h e n  us ing  A F S K ,  you can a l so a p p l y  you r  trans­

m it s igna l  tones to p in  n u m ber 1 of the m ic rophone 

con nector, i f  you do not wish to use the two jacks 

on the rear of the TS -440S . To adj u st the power  

output  i n  A F 5 K , increase or decrease the M IC g a i n  

control sett ing . A m i d -sca le  ALC read ing w i l l  y ie ld  

fu l l  power  output .  

Notes : 

1 .  AFSK ope ration req u i res term i n a l  u n it des igned to 

supp ly  th is  type of operation . You can not use F S K  

tones w ith an A F S K  jack ! 

2 .  The AFSK osc i l l ator c i rcu i t  shou ld prov ide a u d io 

tones of 2 1 2 5  and 2 2 9 5  Hz.  Lower  tones may 

cause spu rious output  due to the h igher  harmon ic  

content present w ith  these lower  frequenc ies .  

3 .  The TS -440S and R TTY term i n a l  u n it shou ld  use  

sepa rate power supp l ies ,  i n  order  to  prevent R F I  

(Rad io F requency I nterference ) .  

4 .  D u r ing AFSK mode operat ion , the m i c rophone 

s w itch should be OFF or grou nd pin No . 9 of the 

ACC 2 jack, or the m icrophone d isconnecte d ,  if you 

a re u s i n g  the AFSK jacks on the rear pane l .  

5 .  The A F 5 K  i n put leve l  shou ld  b e  less than 1 00 mV . 

3-8-3. AMTOR operation 

For A MTOR ope ration , you should reverse the trans­

m it/rece ive i n put pola r ity on you r A MTOR term i n a l ,  

s ince A F S K  o n  t h e  TS -440S operates in  t h e  LSB mod e .  

I f  you can not reverse the polar ity , you shou ld  se lect 

the U 5 B  mode on the  T5 -4405 . 

D ur ing A MTOR operat ion , the  m icrophone switch 

should be OFF,  or g round p i n  No . 9 of  the A C C  2 j a c k ,  

o r  the microphone d i sconnected , if you a r e  u s i n g  A F S K  

IN/OU T  jacks on the r e a r  pane l .  

3-9. OPERATION WITH A LIN EAR AMPLI­
FIER 

The T5 -440S may be operated with  any convent iona l  

l i near  a m p l i f i e r  w h i c h  w i l l  accept u p  t o  appro x i m ate ly  

1 2 5 watts of  R F  d r ive ,  has a low c u rrent DC operated 

keying c i rcu i t ,  and returns approx imate ly  - 8 to - 1 

V D C  ALC back to the  exc iter .  P lease note that i n  ord ­

e r  to operate fu l l  O S K  (FU L L  bre a k - i n )  the l i near  a m p l i ­

f i e r  m u st a lso be OSK capab le . 

Refer  to the R E M OT E  connector d iagram on page 1 1  

and section 5-8- 1 0  . .  

In i t ia l  l inear  am pl if ier  tune-up should be performed w ith  

the TS -440S set  for a pprox i m ate ly  50 w atts output 

to reduce wear  and tear  on both the l i near ,  and  the 

TS-440S . U se of a dummy load is  strong l y  recom­

mended , s ince  the bands a re a l ready suff ic ient ly 

c rowded . 
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4.  CIRCUIT DESCRIPTION 
4-1 . GEN ERAL DESCRI PTIO N  

T h e  TS -440S ut i l izes doub le-convers ion f o r  FM trans­

miss ions,  and  tr ip le -conversion for a l l  other  transmis­

s ion  modes,  and for a l l  modes i n  rece ive . The 

i ntermed iate frequenc ies a re 4 5 . 0 5  M Hz,  8 . 83 M H z  

and 4 5 5  kHz .  

A wide dynamic  range  is made poss ib le  th ru  the use  

of 2SK 1 2 5 junct ion FET ' s  in  the  receiver sect ion ' s  1 st 

and 2nd m i xers ,  and  by a 3S K 7 3 d u a l -gate M O S  F ET 

i n  the 3rd m ixer .  

A n  integ rated c i rc u it b a lanced modu lator (AN6 1 2 )  is  

used i n  the 1 st transm itter m i xe r  and  2S K 1 2 2 ' s  a re 

used i n  the 2nd and 3rd m i xers . The PLL c i rcu i t ,  con­

s ist ing  of 5 loops ,  a n d  the d ig ita l  VFO are contro l led 

by a s ing le  reference osc i l l ator c i rcu i t .  IF  S H IFT and 1 0  

Hz tun ing  steps are provided thru  the use of th is  

system . 

4-2. TRANSMITTER SECTION 

The incoming m icrophone aud io  is  routed to the IF  un i t  

where it is  a m p l if ied by the m i c ro phone a m p l i f ier  a n d  

t h e n  d istr ibuted to the S S B ,  F M  and V OX c i rcu its .  The 

S S B  s igna l  is  app l ied  to the b a l a nced modu lator ,  then 

ampl if ied and converted to the 1 st IF frequency of 455 

kHz.  Th is  DSB (Dou b le  S ide Band ) s ignal  is  f i ltered to 

obta i n  the SSB s ig n a l . The SSB s igna l  is  m ixed w ith  

the loca l  osc i l l ator frequency of 8 .  375 MHz in  the 1 st 

m ixer  to obta i n  the 2nd IF s igna l  of 8 . 8 3  M Hz .  Th is  

s igna l  i s  f i lt e rd by a CF (Ceramic  F i lter )  to remove the 

u n w a nted by-products of the m ix i n g  act io n .  The 

f i ltered output i s  app l ied  to the RF u n it .  

I n  t h e  R F  u n it t h e  s i g n a l  i s  m ixed  w ith  t h e  H ET OSC 

frequency of 3 6 . 2 2  M Hz by the 2nd m i x e r  to obta i n  

a frequency o f  4 5 . 0 5  M Hz .  Th is  s igna l  i s  comb ined 

w ith the VCO s i g n a l  i n  the 3rd m i xer  to obta i n  the 

t ransmit  frequency w h i c h  i s  a p p l ied to the F i n a l  un i t  

v ia  a LPF (Low Pass  F i l te r ) . The F i n a l  u n it a m p l if ies the 

s igna l  to the des i red power level and then routes the 

s igna l  thru a n  add i t iona l  LPF to the antenna term i n a l ,  

or  t h e  A ntenna Tuner ,  if  insta l led . 

4-3 . RECEIVER SECTION 

The incoming s ig n a l  for the antenna is  fed to the 

receive band-pass fi lters in the R F  un it ,  v ia a front panel  

contro l led atten u ator  c i rcu it .  S e lect ion of the des i red 

BPF is  accompl ished thru data supp l ied from the Con ­

trol u n i t .  S igna ls  from t h e  B P F  are m ixed with t h e  V C O  

s i g n a l  in  t h e  1 st RX m i x e r  to obta i n  the 1 st IF freq uen­

cy of 4 5 . 0 5  MHz Th is  s igna l  is  f i ltered by a MCF 

(Monol i th ic  C rysta l Fi lte r )  and  app l ied to the 2nd R X  

mixer .  T h i s  m ixer  combines t h e  1 st IF frequency with  

the H ET OSC frequency of 36 . 2 2 MHz to obta i n  the  

2nd IF frequency of 8 . 83 M H z .  

The 2nd IF frequency i s  sp l i t  into two paths,  one to 

the noise b lanker c i rcu its ,  and the other  past the noise 

b lanking gate to the 2nd IF f i l te r .  The s igna l  that is  

taken from the output of the 2nd IF f i lter  is  a ppl ied to 

the 3rd RX m ixer ,  v ia  a buffer a m p l if ier ,  where it i s  

m ixed with the loca l  osc i l lator f requency of 8 . 3 7 5  

M H z ,  t o  obta i n  t h e  3rd IF frequency o f  4 5 5  k H z .  
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This 3rd IF frequency is  e ither a m p l if ied a n d  then 

demod u l ated by the FM detector IC , for FM operat ion ,  

or  app l ied  to the 455 kHz f i lte r .  After  f i lte r ing  the s ig­

n a l  i s  a m pl if ied and app l ied e i ther  to the S S B  or  A M  

detector c i rcu its .  

4-4. CIRCUIT BOARD DESCRI PTION 

T h e  TS -440S conta i n s  t h e  fo l lowing major u n its : 

RF u n it ,  IF un i t ,  C ontrol  un i t ,  PLL u n it ,  F i lter u n it ,  AT 

u n it ,  etc . A br ief descr ipt ion of these u n its fo l lows . 

4-4- 1 . RF un it (X44- 1 680-00 I 
The receive sect ion of th is  u n it inc ludes the BPF's  for 

each b a n d ,  the 1 st R X  mixer ,  a 4 5 . 0 5  M H z  MCF, the 

2nd RX m ixer ,  noise b lanker c i rcu its ,  and a n  8 . 83 M Hz 

MCF.  The transmit  sect ion i n c l udes the 2nd TX mix ­

er ,  3rd TX m ixer,  ampl if ier c i rcu its,  FM microphone am­

p l if ier  c i rcu i t ,  m icrophone l i m iter  c i rcu its ,  and  four 

VCO ' s requ i red to cover the frequencies from 1 00 kHz 

to 30 M H z .  

4-4-2 . I F  un it (X60-1300-00) 
The rece ive sect ion of th is  un it conta ins the 8 . 83 M Hz 

f i lte r ,  3rd R X  m ixer ,  4 5 5  kHz f i l ter ,  detector ,  and low 

frequency ampl if iers . The transm it section contains the 

m icrophone ampl if ier ,  balanced modu lator, 1 st TX mix­

er ,  8 . 83 MHz f i l ter ,  etc . This u n it a lso inc ludes the t im­

i n g  c i rcu it  which contro ls  the CW break- in  c i rcu it ,  and 

the 8 . 3 7 5  M Hz loca l  osc i l l ator c i rcu i t .  

4-4-3 . Control un it (X 53- 1 450-00)  
The u n it is  centered around the m a i n  m icroprocessor,  

and provides a wide var iety of control  s ignals for a l l  

the var ious u n it s .  

4-4-4 . P L L  unit (X 50-20 50-00)  
F ive PLL loops a re provided , as w e l l  as  the reference 

c rysta l osc i l l ator (36 M H z ) .  

4-4-5 .  Final  un it (X45- 1 470-00) 
This u n it a m p l if ies the TX R F  s igna l  for transm ission . 

TS-440S has an output of 1 00 W .  This is accompl ished 

by ut i l i z ing  a three-stage f ina l  a m p l if ier  section having 

a re lat ive ly low col lector loss f igure ,  and a h igh eff i ­

c iency cool ing  syste m .  

4-4-6 . Filter un it (X5 1 - 1 340-00) 
Provides for  a h igh qua l ity transmitter output by reduc­

ing u nwanted harmonic  em issions . This u n it a lso de­

tects the forward and reflected pcwer  sens ing c i rcu its 

for ALC , SWR and A ntenna Tuner  c i rcu its .  

4-4-7 . Automatic Antenna Tuner unit (X57-1150-00) 
This un it consists of  the tuner and control sections .  The 

tuner sect ion consists of three coi ls and motor dr iven 

var iab le  capac itors which  form the actu a l  tun ing c i r­

cu it . The control  sect ion takes the information provid­

ed by the f i l ter  un it ,  as wel l  as band and frequency data 

provided by the RFunit to control the var iab le  capac i ­

tors,  and switch ing off  the coi l .  The automatic ante n ­

n a  t u n e r  operates from 3 . 5  thru 2 9 .  7 M H z .  



5 .  MAINTENANCE AND ADJUSTMENT 
5- 1 .  GEN ERAL IN FORMATION 

Your  transceive r  has been factory a l igned and tested 

to specification before sh ipment.  U nder normal c i rcum­

stances the transceiver wi l l  operate in  accordance with 

these operat ing instruct ions . Al l  adjusta b le. t r immers 

a n d  co i ls  in your t ransceiver were preset at the facto­

ry and shou ld  only be readjusted by a qua l if ied tec h n i ­

c i a n  w i t h  proper test e q u ipment .  

Attem pt ing serv ice  or  a l ig n ment w ithout factory 
a uthor izat ion can void the  transce ive r ' s  warranty . 

When operated proper ly,  the transceiver can g ive years 

of serv ice w ithout req u i r ing  rea l ignment .  The informa ­

t ion i n  t h i s  sect ion g i v e s  s o m e  g e n e r a l  serv ice proce­

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

soph ist icated test e q u i pment . 

5-2 . SERVICE 

S hou ld  it ever  become necessary to return  t h e  e q u i p ­

ment  to your  d e a l e r  o r  serv ice c e n t e r  f o r  re p a i r ,  pack 

i n  its or ig i n a l  box and p a c k i n g ,  and i n c l u d e  a fu l l  

descr ipt ion of  the problems involve d .  A lso inc lude your 

te lephone n u m b e r .  You need not return accessory 

i tems u n less d i rect ly  re lated to  t h e  serv ice prob le m .  

Y o u  m a y  return y o u r  rad io  for serv ice to t h e  A utho­

r i zed TR IO-K E NWOOD D e a l e r  f rom w h o m  you pur ­

r. hased i t .  A copy of the service report w i l l  be returned 

with the u n i t .  P lease d o  not send sub-assembl ies  or  

pr i nted c i rc u it board s .  Send the com plete u n it .  i n  i ts  

o r i g i n a l  boxes a n d  p a c k i n g . 

Tag a l l  retu rned ite m s  w ith your name and c a l l  for iden­

t i f icat ion . P lease ment ion  t h e  mode l  a n d  ser ia l  n u m ­

ber  of your  rad io  i n  any  corresponde n c e ,  whether  

phone or  w r itte n .  F o r  future reference ,  record th is  in -

5-4. IN CASE O F  DIFFICU LTY 

The problems descr ibed in th is  table a re fa i l u res caused 

in  genera l  by i m proper operat ion or  connect ion of the 

REC EPTION 

form at ion i n  the space prov ided o n  the  back cover of 
this m a n ua l .  
Service note :----------------­

D e a r  O M ,  i f  you des i re to correspond on a tech n i c a l  
o r  operat ion a l  prob lem , p l e a s e  make y o u r  note short ,  
comp lete , and to the  po int .  A n d  PLEAS E make i t  
readab le . 

Please l ist : Mode l  and  ser ia l  n u m be r .  

The q uest ion or  prob lem y o u  a re hav ing . 
P lease g ive suff ic ient  deta i l  to d iagnose : other  e q u i p ­

ment i n  the  stat ion ,  m eter rea d i n g s  and anyth ing  y o u  

f e e l  m ight  be u s e f u l  in  attempt ing  d iagnos i s .  

Caution : 
D o  not pack the equ i pment in crushed newspapers for 

s h i pment ! Extdns ive d a m a g e  may resu l t ,  dur ing  

s h i pp ing . 

Notes : 
1 .  R ecord t h e  date  of purchase ,  ser i a l  n u m ber  a n d  

d e a l e r  from w h o m  purchase d . 
2 .  For  your  own inform at ion , ret a i n  a w ri tt e n  record 

of any  m a i ntenance performed on the u n i t .  

3 .  When c l a i m i n g  w a rranty serv i c e ,  p lease i n c l u d e  a 

photocopy of t h e  b i l l  of s a l e ,  or other proof of pur ­

chase  showing t h e  d ate of s a l e .  

5-3. CLEANIN G 

The knobs ,  front pane l  and  c a b i net of the  t ransce iver  

a re l i ke ly  to become so i led  after  extended use . The 

knobs should be removed from t h e  transceiver  and 

c leaned wi th  a neutra l  soap a n d  w a rm water .  U se a 

neutra l  soap  (not harsh c h e m i c a l s )  a n d  d a m p  c loth to 

c lean the  c a b inet  and  front pane l .  

t ransce iver ,  not b y  defective c o m ponent s .  Examine  

and check  accord i n g  to the fo l lowing tab le . I f  the  

prob lem pers ists ,  contact  an  author ized agent  or  serv­

ice  stat ion . 

Sym ptom Probable cause Corrective action 

I n d i cators do not l i g ht a n d  no receiver 1 . Bad pow e r  c a b l e  or c o n nect ion s .  1 . C he c k  c a b l e s  and connect ions .  

no ise  i s  h e a rd w h e n  t h e  POWER 2. B l o w n  po w e r  supply fuse . 2.  C heck for t h e  cause of the b lown fuse 

s w itch i s  turned on.  3.  Power s u pply i s  OFF . and repl a c e  t h e  fuse . 

N ot h i n g  is d i splayed or w rong d ig its  The m i c roprocessor m a l fu n ct ion s .  Th is  1 . A djust t h e  s u pply vo ltage to nom i na l  

a re d i splayed w h e n  the POWER occurs w h e n  the batte ry is o ld  or the sup- voltag e  ± 1 O V  w i t h  u s e  of a boost-

switch i s  turned o n .  ply voltage d rops extre m e l y  on t h e  occa- i n g  transfo r m e r .  

s ion of consu m i n g  l arge c u rre n t .  U s e  a 1 2 to 1 6 V  batte r y .  

2.  Turn the POWER s w itch on ag ain. 

N o  s i g na l  is received even when t h e  1. SOL control  f u l l y  c lockw i s e .  1 . T u r n  t h e  S O L  c o nt r o l  c o u nt e r -

a ntenna i s  connected . 2. M i c rophone PTT switch i s  i n  the trans- c lockwise .  

m i t  posit i o n , and the TS440S i s  i n  t h e  2.  Set the PTT sw itch to the receive 

transmit  mod e .  positon. 

3. SELECTIV ITY switch is set to " N "  or  3.  Ens u re the SELECTIV ITY switch is  set 

" M  1 " and no optional  f i l ter is insta l led . to e i ther  " A U TO " ,  " M2" , or " W "  

A n  antenna i s  connect e d ,  b u t  no sig - R F  control  is  t o o  l o w ,  d e c reasi ng t h e  h i g h  Turn t h e  R F  g ai n  control  f u l l y  c lockwise .  

nal i s  received and the S -meter f u l l y  frequency c i rcu it  gain.  

def lects. 
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Symptom Probable cause Corrective action 
The S -meter  deflects and stays at a 1 . Low AC l ine voltage. 1 . U se a step-up transformer to raise the 

certain position even w ith no sig nal. 2. R F  gain control  c l osed. l ine voltage. 
U se a 1 2 to 1 6V battery. 

2. Turn t h e  R F  g a i n  c o ntrol  f u l l y  

c lockwise . 

S ig nal is receive d ,  but no sound is  MODE key posit ion is incorrect . C hange the M O D E  key to the correct 

heard. m o d e .  

S S B  received signal is extremely h ig h  IF S H I F T  control  is  w rong adj usted. S et the contro l  to the center ( c l i c k  po-
cut or low cut .  sit ion). 

Frequency is not c h ang ed by pressing F. LOCK sw itch is ON. S et F. LOCK sw itc h  to OFF.  
the BA N D  sw itc h  or  turning the tu ning 

contro l .  

Program scan fails. Memory chan n e l  is 6 and 7 or 8 and 9 are 
e m pty. 

M e mory sc an fails. Memory is empty. 

D ispl ay goes out with V F O / M  ON. When noth ing i s  stored in the m e m o ry Store the frequency . 
c h anne l ,  a c h a n n e l  i s  d i sp l ayed and 

b l anked wit h  only the d e c i m al point d is-
p l ayed. 

TRA N S M I S S I O N  

Symptom Probable cause Corrective action 

No output in  SSB (RF and ALC meters 1 . O p e n  m i c r o p h o n e  c a b l e  o r  b a d  1. C heck the microp h o n e. 
do not def lect . )  microphone. 2. I n c rease the M IC gain control. 

2. Low microphone g ai n .  

V O X  d o e s  not operate. 1 . V O X  G A I N  control  too low. See sect i o n  3- 1-2, V O X  G A I N  contro l.  
2 .  A N T I  v o x  c o ntro l r e q u i r e s  ad -

justment. 

VOX trips by speaker outp ut. A NT I  VOX control  req u i res adjustment. See sect i o n  3- 1-2, A N T I  VOX contro l .  

N o  output i n  C W  T h e  key p lug is  i n complete ly  i n se rted o r  1 . I n se rt the  key p l u g  f u l l y. 
1 K EY contact fai l u re. 2.  Turn the C A R  contro l  c l o c k w i s e .  

Linear am p l ifier d o e s  not key. 1 . Internal connector  was not moved . 1 . Move the con nector a s  descr i bed i n  
2 .  R E MOTE connector i s  miswired,  o r  has sect i o n  5-8-10. 

a poor conta ct. 

5-5. MICROPROCESSOR BACK-UP LITHIUM 
BATTERY 

A l i th i u m  battery is conta i ned in the tra nsceiver  to reta in  

memory .  Turn i ng off and  POWE R  switc h ,  d isconnec­

t ing the power cable,  or  a power fa i l u re wi l l  not erase 

the memory . The battery should last for approximately 

f ive yea rs . When the battery d ischa rges, an  erroneous 

d isplay may a ppear in  the d isplay.  Lith i u m  batte ry 

replacement shou ld be performed by an authorized 

KENWOOD service fac i l i ty; either you r  KENWOOD 

dea ler ,  or  the factory, s ince th is unit  conta ins  CMOS 

type c i rcu i try . 

Notes : 

1 .  W h e n  t h e  l i t h i u m  battery  i s  r e p l a c e d , t h e  

m i c roprocessor m ust b e  reset, u s i n g  the procedure 

i n  sect ion  5-6 .  

2 .  When the l ith ium battery fa i l s ,  the rad io 's  m icrocod­

ed funct ions are N OT affected . O n l y  informat ion 

stored i n  m emory wi l l  be c leared . 

22 

2. C orrect w i r i n g .  

5-6. MICROPROCESSOR RESET 

When the m icroprocessor has funct ioned erroneously 

or  when sett ing the  t ransce iver  i n  the i n it i a l  state , 

sw itch on the powe r  w ith the A =  B switch presse d .  

N ote : 
The m icroprocessor can be eas i ly  reset . H owever,  on ly  

perform th is  operat ion when necessary s ince the con­

tents  of m e mory are c l e a red by resett ing . 

5-7. ORDERIN G SPARE PARTS 

When order ing rep lacement o r  spare parts for your  

e q u i pment ,  be sure to  spec i fy  the fo l low i n g :  

Model a n d  serial  number o f  your transceiver .  Schematic 

n u m be r  of the part . Pr inted c i rc u it board n u m be r  on 

w h i c h  the p a rt is  located , part n u m ber  and n a m e ,  i f  

known ,  and q u a nt ity des i red . Part n u m bers for  most 

rep lacement parts is conta ined i n  the service m a n u a l  

(ava i l a b le  as  a n  opt ion f r o m  your  dea ler ) . 



5-8 . ADJ U STM ENTS 

5-8-1 . Cover removal 

Cautions : 
1 .  Before removing the cover,  turn the DC power sup­

p ly ' s  power switch OFF and d isconnect the power 

cab le . 

2 .  D o  not p inch wir ing when open ing or c los ing cases . 

Removing the covers 

Remove the top cover (9 screw s ) ,  f i l ter  u n it cover ( 3  

screws)  a n d  t h e  bottom covers ( 8  screws) from rad i o .  

5-8-2 . I nternal view 

(A) Top view 

S w itch u n it 

S w itch u n it 

D isp lay  u n it 

S w itch un it 

0 

Control u n it --�l-lfM 
Control u n it -

PLL u n it 

S w itch u n it S w itch u n it 

(8 )  Bottom v iew 
S w itch un it 

S w itch u n it 

0 

RF u n it 

V S - 1 (opt ion ) 

0 

IF u n it 

S w itch u n it 

AT u n it 

S w itch u n it 

_ _._-tr'- Fina l  u n it 

0 0 

Fi lter  u n it 

0 
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5-8-3. Digital  d is play cal ibration 

1 . Removing the top cover,  f i l ter  u n it cover and the 

bottom covers from rad io ,  and p lace the rad io on 

i ts  s ide  w ith  the ante n n a  tuner  a rea down . 

2 .  Remove the two screws that secure the rear  of the 

IF u n it to the chass is  and ra ise the IF u n it u p  

towards the front pane l .  C o nnect the two p in  e n d  

o f  the su pp l ied ca l ibrat ion c a b l e  to connector num­

ber 8 on the PLL u n it ,  as shown i n  . the f igure .  

3 .  C onnect t h e  s ing le  p i n  e n d  o f  t h e  cab le  t o  t h e  CAL 

term i n a l  p i n  that is  located a long the back edge of  

the R F  u n it ,  near  the l a rge sh ie lded a rea . 

4. C on nect your antenna and tune to WWV . 

5 .  U s ing  a s m a l l  f lat  b laded screwd river adjust t r im­

m e r  capac itor TC 1 ,  near  connector 8 of the PLL 

u n it ,  for zero beat . Zero beat is the point w here the 

two audio tones a re osci l l at ing  at the s lowest rate . 

PLL u n i t  

R e a r  p a n e l  
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5-8-4. O ptional 10 H z  display resolution 

I f  you wou ld  l i ke  1 0  Hz  resolut ion instead of the sup­

p l ied 1 00 H z  d isp lay resol utio n ,  cut  D 66 as shown cm 
the C ontrol  un i t .  

1 .  Remove the top  and bottom covers from the rad i o .  

2 .  R emove the counters ink  screws ( 2  on each  s ide ) 

that secure the front panel  to the chassis and gently 

pu l l  the front pane l  forward s .  

3 .  Remove t h e  5 sma l l  round head screws that secure 

the sh ie ld  p late (2 o n  the top and 3 on the bottom )  

t o  the front pane l ,  and remove the sh ie ld  p late . 

4. C ut the lead of d iode D 66 loc ated below the d i p  

s w i t c h  on  the control  un i t .  

5 .  Reverse steps  1. - 3 . to rease m b le the rad i o .  

Notes : 
1 . When reassem b l i n g  the rad io  make s u re that  you 

do  not cut  or  p i n c h  a n y  w i res between the chass is  

and front pane l !  

2 .  D o  not a lter  t h e  sett ings  o f  the d i p  s w itc h .  They 

a re factory adj u ste d ,  and d a mage or  m isoperat ion 

m a y  resu l t .  

C o ntro l  u n i t  

5-8 - 5 .  CW zero beat frequency selection 

You may select between 800 Hz and 400 Hz zero beat 

adjustments in  the CW mode by  cutt ing d i ode  D 7 3  on 

the control  u n i t .  

1 . Remove t h e  t o p  and bottom covers from the rad i o .  

2 .  Remove the counte rs ink  s c r e w s  ( 2  on e a c h  s i d e )  

t h a t  secu re t h e  front panel  t o  the chassis and gently 

p u l l  the front pane l  forwa rd s .  

3 .  Remove t h e  5 s m a l l  round head screws that secure 

the sh ie ld  p late ( 2 on the top and 3 on the bottom )  

t o  the front p a n e l ,  and rem ove the sh ie ld  p late . 

4. C ut the lead of d iode D 7 3  located be low the d i p  

sw itc h on the control  u n i t .  

5 .  R eve rse steps 1 .  - 3 .  to reassemble  the rad io .  

Notes : 
1. When reassembl ing  the rad io make sure that you 

do not cut or p inch a n y  w i res  between the c hass is  

and f ront  pane l !  

2 .  D o  not a lter t h e  sett ings o f  t h e  d i p  switc h .  They 

a re factory adjuste d ,  and dam age or  m isoperat ion 

may resu l t .  
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5-8-6 . S ide tone level 

1 .  R e m ove the top cove r .  

2 .  Adjust V R -9 f o r  y o u r  refere n c e .  

3 .  R e p l a c e  the  t o p  cover .  

I F  u n i t  

= =  
� 0 

I 

I 
5-8-7 .  Beep tone selection 

The a u d i o  osc i l l a tor  that prov ides  the Morse C ode s ig ­

n a l  w h e n  you press  a mode key m a y  be c h anged to  

prov ide  o n l y  a s ing le  conf i rmat ion  tone by cutt ing  d i ­

ode 0 6 5  on  the C o ntro l  u n i t .  

1 .  Remove t h e  t o p  and bottom covers from the  rad i o .  

2 .  R e m ove the counte rs ink  scre w s  ( 2  on e a c h  s i d e )  

that secure t h e  front panel  to t h e  chai;sis and gently 

p u l l  the  front panel forward s .  

3 .  Remove t h e  5 s m a l l  round head screws that secure 

the s h ie ld plate ( 2  on the top and 3 on the bottom ) 

to the front pane l ,  and rem ove the s h ie ld  p late . 

4. C ut the lead of d iode 0 6 5  located below the dip 

s w itch on the control  un it .  
5 .  R everse steps 1 .  - 3.  to reassemble the rad i o .  

Notes :����������������� 

1 .  When reasse m b l i n g  the rad io make s u re that 

you do  n ot cut or p inch any wires between the 

chassis and  front pane l ! 

2 .  D o  not a lter the sett ings of the d i p  switc h .  They 

a re factory adj u sted ,  and dam age or m i soper­

at ion may resu lt . 

5-8-8 . Beep tone level 

1 . R emove the  top cover .  

2 .  A djust V R - 1 0  for your  reference . 

3 .  Rep lace  t h e  t o p  cover .  

I F  u n i t  

I 
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5-8-9 . TUNING dial torque 

Turn the VFO knob wh i le  ho ld ing the s i lver r in g .  As  the 

VFO knob i s  turned c lockwise ,  d ra g  w i l l  be i n c reased . 

5-8-10. Linear am plifier control 

As de l ivered from the factory, the externa l  keying re­

lay for control  of a l i near  a m p l i f ier  is  d isab led . I f  you 

want to connect a l i ne a r  a m pl i f ie r  connect the jumper  

w i re on the S w itch u n it to the O N  term i n a l  as  shown 

i n  the accompany ing f igure . 

----� r-i-ON 
� I R e l a y  

. 
R l 1  

S w itch un i t  
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Note : 

The contro l  re lay  funct ions on ly  when the j u m pe r  w i re 

on board X 4 1 - 1 6 1  O-N / 1 4 is con nected to the O N  po­

s it ion . 

R e a r  p a n e l  

S w itch u n i t  

Bottom v i e w  



6 .  OPTIONAL ACCESSORIES 
The fo l low i n g  accessor ies  are  a v a i l a b l e  for m o re 

s o p h i st i cated operat ion of your  t ransce ive r .  

6-1. CRYSTAL FILTER INSTALLATION 

1 .  R emove t h e  top cover  from the rad i o .  Be c a refu l 

of t h e  speaker  l e a d ,  w h i c h  may be u n p l ugged . 

2 .  R e m ove the seven screws secur ing  the I F  u n it to 

the c h a s s i s .  

3 .  I n sta l l  t h e  c ryst a l  f i l ter  i n  the  a p p ropr iate locat ion 

o n  the  IF  un it .  The S S B  f i lte r  goes tow a rds the 

center  a n d  the CW f i lter  towards the edge of the 

board . So lder  t h e  f i l ter  in  p lace ,  and cut  off  the e x ­

cess lead lengths . 

N ote : 

When so lder ing  use a low wattage i ron ( 40 watts 
or  less ) ,  and a h igh q u a l ity ros in core sold e r .  D o  not 

use a c i d  c o re so lder  a s  t h i s  w i l l  event u a l l y  cause 

d a m age to the  c i rcu it  board . So lder  qu ick ly ,  but en­

s u re that you have a good so lder  connect ion . If the 

connection is  du l l ,  or  looks c rysta l ized you wi l l  have 

to  remove the  so lder  a n d  try a g a i n . 

4 .  When insta l l i n g  the opt iona l  cryst a l  f i l ter ,  move the 

w h ite or  b lue  lead , or  both to the  appropr iate ter ­

m i n a l  a s  shown i n  the c h a rt on page 2 8 .  

5 .  R e p l a ce t h e  IF u n it a n d  secure w it h  t h e  seven 

screws removed in  step 2 .  

6 .  Reattach  the speaker  lead , and  rep lace the top 

cove r .  

Note : 

Two term i n a l s  a re prov ided for the  W I D E a n d  S S B  

j u m p e r .  E i t h e r  o f  the two t e r m i n a l s  m a y  be used . 

• YK-88C CW F I LTER 

C enter f requency 

Passband w idth 

Attenuat ion  bandwidth  

G u a ranteed attenuat ion  

8 , 8 3 0 . 7 kHz 

500 H z  ( - 6  d B )  

1 .  5 k H z  ( - 60 d B )  

More t h a n  80 d B  

• Y K -88CN CW NARROW F I LTER 

C enter  freq uency 8 , 830 .  7 kHz 

Passband width  2 7 0  H z  ( - 6 d B )  

Atten u at ion bandw idth 1 . 1  kHz ( - 60 d B )  

G u a ranteed attenuat ion M o re than 80 dB 

• YK-88SN SSB N A RROW FILTER 
C e nter  frequency 8 , 8 3 0 . 0  kHz 
Passband w idth 1 . 8 kHz ( - 6 d B )  
Atte nuat ion bandwidth  3 . 3  kHz ( - 60 d B )  

G ua ra nteed attenuat ion 

• YK-88S SSB F I LTER 

C e nter  frequency 

Passband w idth 

Attenuat ion bandwidth 

G u a ranteed attenuat ion 

More than 80 d B  

8 , 8 3 0 . 0  kHz 

2 .4 kHz ( - 6 d B )  

4 . 2  k H z  ( - 60 d B )  

More t h a n  80 dB 

Y K -88C 

Y K- 8 8C N  

Y K - 8 8S N  

IF unit 

W h ite lead B l u e  lead 
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M O D E  

OPTIONA�ECTIVITY 
U S B  I L S B  I C W  I F S K  

F ILTER C O M B I NATION POS ITION 

A U T O  2 .  2 k H z  

N 
No s o u n d  f r o m  t h e  s p e a k e r  

N o  o p t i o n a l  f i l t e r  M 1  

M 2  2 . 2  k H z  

w 6 k H z  

A U T O  2 . 1 k H z  

N No s o u n d  f r o m  t h e  s p e a k e r  

Y K - S S S  M 1  2 . 1 k H z  

M 2  2 . 2  k H z  

w 6 k H z  

A U T O  1 . S k H z  

N No s o u n d  f r o m  t h e  s p e a k e r  

Y K - S S S N  M 1  1 . S k H z  

M 2  2 .  2 k H z  

w 6 k H z  

A U T O  2 . 2  k H z  I 500 H z  

N 500 H z  

Y K - S S C  M 1  N o  s o u n d  f r o m  t h e  s p e a k e r  

M 2  2 . 2  k H z  

w 6 k H z  

A U TO 2 .  2 k H z  I 2 70 H z  
N 

Y K - S SC N M l  N o  s o u n d  f r o m  s p e a k e r  

M 2  2 .  2 k H z  

w 6 k H z  

A U TO 2 . 1 k H z  I 500 H z  

N 500 H z  

Y K - S SS a n d  Y K - S SC M 1  2 . 1 k H z  

M 2  2 . 2  k H z  

w 6 k H z  

A U T O  2 . 1 k H z  I 2 70 H z  

N 2 7 0  H z  

Y K - S SS a n d  Y K - S SC N M l  2 .  1 kHz 
M 2  2 .  2 k H z  

w 6 k H z  

' A U T O  1 . S  k H z  I 500 H z  

N 500 H z  

Y K - S S S N  a n d  Y K - S SC M 1  1 . S  k H z  

M 2  2 . 2  k H z  

w 6 k H z  

A U T O  1 . S k H z  I 2 70 H z  

N 2 7 0 H z  

Y K - S S S N  a n d  Y K - S S C N M l  1 . S  k H z  

M 2  2 . 2  k H z  

w 6 k H z  

A U T O  5 0 0  H z  I 2 7 0  H z  

N 2 7 0  H z  

Y K - S SC a n d  Y K - S SC N M l  500 H z  

M 2  2 . 2  k H z  

w 6 k H z  

6-2 .  VOICE SYNTH ESIZER UNIT VS- 1 
INST ALLA Tl ON 

T e r m i n a l  c o n n e c t i o n  

A M  F M  W h i t e  l e a d  B l u e  l e a d  

6 k H z  

1 2  k H z  W I D E  W I D E  

6 k H z  

6 k H z  
1 2  k H z  S S S  S S B  

6 k H z  

6 k H z  
1 2  k H z  S S B  S S B  

6 k H z  

1 2  k H z  cw W I D E  

6 k H z  

1 2  k H z  cw WIDE  

6 k H z  

1 2  k H z  cw S S B  

6 k H z  

1 2  k H z  cw S S B  

6 k H z  

1 2  k H z  cw S S B  

6 k H z  

1 2  k H z  cw S S B  

6 k H z  

1 2  k H z  C W S S S  

1 .  R emove the top cover  f rom the rad i o .  
2 .  Remove t h e  t w o  screws on t h e  r e a r  of t h e  IF  unt  

a n d  ra ise  the u n it to a l low a c cess to the PLL u n it .  

5 .  S e lect t h e  des i red language that  you w a nt w it h  

s w i t c h  S - 1  on t h e  VS - 1 . ENG for  E n g l i s h ,  o r  J A  for 

J a pa nese . 
3 .  I nsta l l  the VS - 1  i n  the  a rea at the IE!_ft rea r  of the 

PLL u n it us ing the  t hree screws provided with the 

V S - 1 . 

4 . I nsta l l  t h e  3-p in  p l u g  on connector J 0 1  a n d  the 

8-p in  p lug on  connector J 0 2 .  

2 8  

6 .  Insta l l  t h e  4-p in p lug  on connector @ 0 5  t h e  I F  

un i t .  
7 .  Reverse step  1 .  - 2 .  

8 .  Turn o n  the power switch and press the V O IC E  

switc h .  The frequency w i l l  be a n n ounced . Adjust 

V R - 1 for the des i red audio output leve l .  



VS - 1  

' i 
o •"J__ I LJ�e' ' 

IF ::-! I 
.. 

I I 

VA - 1  

6-3. INTERFACE IC KIT IC-1 0 INSTALLATION 

Insta l l i ng  the opt iona l  IC- 1 0  kit w i l l  a l low control of the 

radio from a person a l  compute r .  The fo l lowing opera­
t ions are poss ib le :  

• Progra m m i n g  a n d  rec a l l  of V F O  A and VFO B fre-

quency 

• M R  ( M e m ory Reca l l )  and  M . IN ( Memory In put )  
• M icrophone U P/DOWN frequency contro l  d isa ble 

• C ontrol  of  the F . L O C K  switch 

• Memory channel  se lect ion 

• M O D E  se lect ion 

• C ontrol  of R IT/X IT 

• S e lect ion of R IT/X IT frequency 

• Scan operat ion 

• Review of transceiver status 

6-3-1 . Installation 

1 . Remove the top and bottom covers from the rad i o .  

2 .  R e m ove the  cou nte rs ink  scre w s  ( 2  on each  s ide ) 

that secure the front panel  to the chassis and gently 

p u l l  the front p a n e l  forw a rds . 

3 .  Remove the 5 smal l  round head screws that secure 

the sh ie ld  p late (2 on the top and 3 on the bottom ) 

to the front p a n e l ,  and  remove the sh ie ld  p late . 

4 .  Insta l l  the IC ' s  into the vacant sockets on the Con­

t ro l  u n i t .  O r ientat ion of th is  component is cr i t ica l  

for proper o perat ion of the rad io ,  a n d  interface . 

Caution : 
I n sta l l  the IC ' s  so t h at the notch in the end is on 

the  same e n d  a s  the notch in  the IC socket . 

Cautio n :  -­

A l i g n  the  notc h .  

Contro l  u n i t  

IC 54 : l-lPD 8 2 5 1 A C ( N EC )  or  equ iva lent 

IC 55  : TC 4040BP (Tosh i b a )  or e q u iva lent  

/ 

5 .  R everse steps 1 .  - 3 .  to reassemble  the rad io . 

Caution : 
D o  not p inch  and stretch any w i res .  

6-3- 2 .  O peration 

Refer to the instruction manual  provided with the IC- 1 0  

Interface IC K i t .  
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6-4. OTHER ACCESSORI ES 

• PS-50 H EAVY DUTY DC POWER SU PPLY 
Designed to match the TS -440S . Supp l ies  regu l ated 

1 3 . 8  VDC at 20 A w ith bu i lt - in  cool ing fan and pro ­

tection c i rc u its for m a x i m u m  re l l i ab i l ity . 

• PS-430 DC POWER S U PPLY 

The PS -430 is a regu l ated D C  power supply w it h  h i g h  

c urrent capab i l ity . T h e  output is  1 3 . 8  VDC/20 A ( i n ­

termittent ) .  S ince termina ls  for 1 3 . 8  V DC / 1  O A are also 

provided , in  add it ion to a n  output power cable for use 

with the TS -440S , the PS -430 can be used as the pow­

e r  source for anothe r  low power mobi le transceiver 

such as  a 2-meter r ig . 

• AT-440 AUTOMATIC ANTENNA T U N E R  U N IT 

The A T-440 A utomat ic A nten n a  Tuner  u n it can be i n ­

sta l led  i n  the  TS -440S . T h e  t u n e r  covers a l l  a m ateur  

bands from 80 through 1 0  meters , inc lud ing the new 

WAA C  bands .  Match ing capab i l ity is  20 to 1 50 ohms,  

u n ba lanced . 

• AT-250 AUTO MATIC ANTENNA T U N E R  

The AT-2 50 A utomatic A ntenna  T u n e r  covers 1 60 

through 1 0  meters bands . 

• AT-230 ANTE N N A  T U N E R  

T h e  A T - 2 3 0  A ntenna T u n e r  covers 1 60 through 1 O 

meters b a n d s .  

• AT- 1 30 ANTENNA T U N E R  

The AT- 1 30 Antenna T u n e r  covers 80 through 1 O 

meters band s .  

PS-50 

P5-430 
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• MC-85 MICROPHONE (8-pin ) 

The M C - 8 5  is a u n i d i rect ional  h igh-c lass e lectret con­

denser  m i c rophone prov ided w ith  the output se lect ive 

switch ,  aud io level com pensation c i rcuit ,  low cut f i lter,  

level  meter, PTT and LOCK sw itc hes . A n  8-pin cab le  

is  prov ided , w ith  opt iona l  cab les ,  u p  to t h ree outputs 

a re possi b le . 

• M C-80 M I C R O P H O N E  (8-pin)  

The MC -80 is  a n  o m n i d i rect iona l  e lectret condenser  

m icrophone prov ided w i t h  U P/D O W N  s w itches 

vo lume adjustment for output  leve l ,  PTT a n d  LOCK 
switches ,  b u i lt - in  pre-a m p l i f ier . 

• M C-GOA M I CROPH O N E  (8-pin ) 

The z inc  d i e -cast base provides h i g h  sta b i l ity ,  a n d  the 

M C - 60A is complete with PTT a n d  LOCK s w itches 

U P/D OWN switches ,  a n d  impedance se lector sw itch 
a n d  a bu i l t - in  pre-a m p l if ie r .  

• M C - 5 5  M O BILE MICROPHONE (8- pin ) 

The M C - 5 5  provides U P/D OWN switches,  L E D  d isp lay 

for switch ing tra n s m it or  rece ive,  adjustab le  m icro­

phone gain,  automatic receive return ing c i rcu it (approx . 

5 m i nutes )  and  m a n y  funct i o n s .  

• MC-42S U P/DOWN HAN D M ICROPH O N E  

T h e  MC -425 i s  h a n d y  d y n a m i c  m i c rophone w ith  PTT 

s w itch  and U P/D OW N s w itche s .  

• LF-30A L O W  PASS F I LTER 

AT-250 

MC -60A 

M C -8 5  M C - 5 5  

MC-80 MC -425 



The Mobi le Mount MB-430 a l lows easy instal lat ion and 

removal  of the  TS -4405 . The M B -430 c a n  e i ther  be 
s u s pended from the d a s h board or attached to the 

t ra n s m iss ion tunne l  o r  a center  console . The t ran­

sceiver  t i l t  ang le  can be adjusted 5 steps . 

• PG-2C DC POWER CABLE 

• MA-5 5 BAN D  H ELICAL TYPE H F  MOBILE 

ANTEN NA 

• VP- 1 B U M PER MOUNT FOR MA-5 

• S P-430 EXTERNAL SPEAKER 

The S P-430 is  a n  attract ive , com pact exte rna l  speak­

er .  This low-d istort ion speaker  p rovides c lear  reproduc­

t ion of the h i g h - q u a l ity audio obta ined from the 

transceiver .  

• SP-50 M O BILE S PEAKER (8 ohms)  

C o m pact a n d  smart h i g h  q u a l ity e xtern a l  speaker  pro­

v ides f lex ib i l ity of insta l lat ion for maximum con­

venience . 

MB-430 

S P-430 

S P - 50 

• SP-4 1 COMPACT MOBILE SPEAKER (4 ohms) 

• TL-922A/TL-922 HF LINEAR AMPLIF IER 
( N ot for OSK operat ion . )  
The TL-922A/922 i s  a n  H F  l i n e a r  am pl i f ier  operat ing 
at max imum lega l  power,  a n d  e mploying a pair  of 
3- 500Z h igh performance transmitt ing tubes . TL-9 2 2A 
( w ithout 1 0  meter band ) is ava i lab le  on ly in U . S .A .  

• SM -220 STATIO N  M O N ITOR 

Bu i lt around a basic 1 0  M H z  osc i l loscope,  the S M -2 2 0  

stat ion mon itor feature s ,  i n  combinat ion w it h  a b u i lt ­

in two-tone generator, a variety o f  waveform-observing 

capab i l it ies . 

• PC- 1 A  PHONE PATCH 

(Ava i lab le  on ly  where phone patch operat ion lega l . )  

Hybr id phone patch w it h  V U  meter for n u l l  and aud io  

ga in  measurements . The PC - 1  A Phone Patch  provides 

interface between the transceiver  and te lephone l i n e .  

Provid ing  excel lent performa n c e ,  it i s  des igned with 

h i g h  iso lat ion betwe e n  rece ive input  a n d  transmit  out­

put . Its compact des ign permits easy insta l lat ion i n  a 

l i m ited space . (FCC Part 68 registere d )  

SP-41 

S M -220 

TL- 9 2 2A /TL-9 2 2  
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• TU-8 S U BAUDIBLE TONE U N IT 

38 C TC S S  tone freq uenc ies can be selected by set­

t ing of the dip s w itch . 

• IF -232C I NTERFACE 

The IF-232C Interface is the adapter for  connection be­
tween the R S - 2 3 2C term i n a l  of a perso n a l  computer 
and the interface term i n a l  of the TS -4405 . 

• I C- 1 0  I NTERFACE IC KIT 

• SW-2000 SWR/POWER METER 

SWR/POWER meters  cover  1 .  8 - 54 MHz i n  range of 
0 - 20012000 W, ful l  scale for base stat ion use . 

• SW-200A SWR/POWER M ETER 

SW-200 A suppl ied w ith  SWC - 1 .  S e lecta b le  Peak­

rea d i ng/R M S .  SWR /POWER meters cover  1 .  8 - 1 50 
MHz in  range of 0 - 201200 W fu l l  sca le  for base sta ­
t ion use . 

• SW- 1 00A SWR/POWER M ETER 

Com pact and l i g htweight SWR /POW E R N O L  T meters 
cover 1 . 8 - 1 50 M H z  i n  range of 1 50 W f u l l  scale for 
mobi le use . 

n 
I 

H S - 7  H S - 6  
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• HS-7 M ICRO H EADPHONES ( 1 6  O H M S ) 

• HS-6 C O M M U N ICATIONS H EADPHONES ( 1 2 . 5  

O H M S )  

D e l u x e ,  very l i g ht-we ight headphones des igned for 

commun icat ions e q u i pment . 

• H S - 5  C O M M U N I CATI O N S  HEADPH O N ES (8 

O H M S )  

Headphones designed for com m u n ications equi pment . 

These l ight-weight open a i r-type headphones rem a i n  
comfortable during extended operation . Easi ly attached 
earpads are provided . 

• HS-4 C O M M U N I CATI O N S  H EA D PH O N ES (8 

O H M S )  

H S - 5  



7 .  SPECIFICATIONS AND ACCESSORIES 
7- 1 . SPECI FICATIONS 

Model 
TS -440S 

S pecifications 

Mode L S B  (A 3J ) ,  US S (A3J ) ,  C W  (A 1 ) ,  A M  (A3) , 
F M  (F3) , FSK (F l )  

Ante n n a  i m p ed a n c e  
With  A T  u n it 20 to 1 50 o h ms (Tran smit o n l y) 

Without AT u n it 50 o h ms 

Power requ irement 12 to 16 VDC (13. 8 V D C  refe rence)  

G ro u n d i n g  N e gative 

iii Receive m o d e  with no i n put Qi C u rrent d r a i n  s i gn a l  
1 .9 A c: Cl) C!l Transmit  m o d e  2 0  A 

Operat ing t e m perature - 10 to + 50 °C ( + 14 to + 122 ° F) 

Di m e n s i o n s  ( ) i n c l u d e s  W i d e  2 7 0  (279) m m  
project ion. H igh 96 (108) m m  

D e e p  313 (335) m m  

W e i ght 
W ith  A T  u n i t  7 . 3  k g  (16 . 1  l bs) 

Without  AT u n it 6 . 3  kg ( 13. 9  lbs) 

160 m band 1. 8 to 2 . 0  M H z  
8 0  m band 3 . 5  t o  4 . 0  M Hz 
40 m band 7 .0 to 7.3 M Hz 
30 m band 10 . 1 to 10. 15 M Hz 

Frequ e n c y  ra n ge 20 m band 14. 0  to 14. 35 M Hz 
17 m band 18 . 06 8  to 18 . 16 8 M Hz 
15 m band 21. 0  t o  21. 45 M Hz 
12 m band 24. 89 to 24.99 MHz 
10 m band 28 . 0  t o  29 . 7 MHz 

� I n p u t  power 
L SB ,  US S ,  CW, FM , FSK 200 W P E P  

Cl) 
:::: A M  110 W PEP .E VI LSB ,  USB B a l a n c e d  m o d u l at ion  c: 
(ti 
i= M o d u lat ion  FM R e actance modu lat ion  

AM Low level  modu lat ion  

Sp u ri o u s  rad iat ion  (C W) Less than - 40 dB 

C a rrier s u p press ion M o re than 40 d B  (with  1.  5 k Hz refe rence)  

Unwa nted s ideband s u p p ress ion M o re than 50 dB (with  1 . 5  kHz reference)  

Th i rd ord e r  d i stort i o n  M o re than 2 6  d B  be low o n e  of two tones 

Max imum fre quency dev iat ion (FM)  ± 5 kHz 

Frequ ency response ( - 6 d B )  4 0 0  to 2600 H z  

M i cro p h o n e  i m pedance 500 o h m s  to 50 kfl 

C i rc u itry Tr i p l e  convers ion s u p e rheterodyne 

Frequ ency ra n ge 100 kHz to 30 M Hz 

I nterm e d i ate frequency 1st : 45 . 05 M Hz, 2nd : 8 . 83 M Hz, 3rd : 455 kHz 

1 00 to 1 50 kHz Less t h a n  2.  5 µ.V 

LS B ,  US S ,  C W ,  FSK 1 50 to 500 k Hz Less t h a n  1 µ.V 
Qi 
.2: Cl) (at 1 0 dB S/N)  500 kHz to 1.6 M Hz Less t h a n  4µ.V 
() 

1.6 to 30 M Hz Less t h a n  0 . 25µ.V Cl) a: 
S e nsit iv i ty 1 00 to 1 50 kHz Less t h a n  25 µ.V 

A M  (at  10 d B  S /N)  1 50 to 500 kHz Less t h a n  13µ.V 

500 k Hz to 1.6 M Hz Less t h a n  40 µ.V 

1.6 to 30 M H z Less than 2. 5 µV 

F M  (at 12 dB S I NA D )  1 .6 to 3 0  M H z  L e s s  t h a n  0 . 7µV 
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Model 
TS-4405 S pecifications 

L S B ,  U S B ,  C W ,  F S K  
- 6  d B  2 . 2  k H z  

- 60 d B  4 . 4  k H z  

S e l ectivity A M  
- 6  d B  6 k H z  

- 5 0  d B  18 k H z  

F M  
- 6  d B  1 2  k H z  

- 50 d B  25 k H z  

100 k H z  t o  1 . 6  M H z  M o re t h a n  5 0  d B  
I mag e rat io 

1 . 6  to 30 M H z  M o re t h a n  7 0  d B  

I F  reject ion 
100 k H z  to 1 . 6  M H z  M o re t h a n  5 0  d B  

.. 
Q) 1 . 6  to 30 M H z  M o re t h a n  70 d B  > 'iii IF S H IFT var iab le  range M o re than :±: 0.9 kHz CJ 
Q) 

a: R IT/X IT variabl e  range M o re t h a n  :±: 1 k H z  

N OTC H f i l ter attenuation M o re than 2 0  d B  (at 1. 5 k H z )  

1 0 0  to 1 5 0  k H z  L e s s  t h a n  20 11V 

L S B ,  U S B ,  C W ,  A M ,  1 5 0  t o  500 k H z  Less t h a n  1011V 

S q u e l c h  sens it iv ity FSK 500 k H z  to 1.6 M H z  L e s s  t h a n  2 0  11V 

1.6 to 30 M H z  Less t h a n  2 11V 

F M  1.6 t o  30 M H z  Less t h a n  0. 32 11V 

Output 1 . 5 W acro s s  8 ohms l o a d  ( 10 % d i stort ion)  

Output l o a d  i m pedance 4 to 16 ohms (both e xt. speaker  a n d  p h o n es) 

> 
F requency a c c u racy (at R IT/X I T  off) Less t h a n  ± 1 x 10 s U -c 0 ., � 6- c 

!! 8 F requency stabi l i ty (at R I T  /X IT off) Less than :±: 1 x 10 s ( - 10 to + 50 ° C l  u. 

C i rc u i t  and rat i n g s  are subject to c h a n g e  without not ice d u e  to deve lopment  i n  tec h n o l ogy . 

7-2. ACCESSORIES 
D y n a m i c  m ic rophone ( E x cept E u ro p e  a n d  U . K . )  . . . . . . . . . . . . . . . . . . . . . . . T 9 1 -03 5 2 - 0 5 . . . . . . . . . . . . . . . . .  p c .  

D C  power c a b l e  asse m b l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E 30- 1 6 3 8 - 0 5  . . . . . . . . . . . . . . . . . .  1 p c .  

C a l i brat ion c a b l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E 3 1 - 2 1  54-0 5 . . . . . . . . . . . . . . . . . .  1 pc . 

F u se ( 2 0A )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F 0 5 - 2 0 34-0 5 . . . . . . . . . . . . . . . . . .  1 pc . 

Knob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K 2 3-07 1 2-04 . . . . . . . . . . . . . . . . .  1 pc . 

D I N  p lug ( 7 - p i n )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E 0 7 - 0 7 5 1 -0 5  . . . . . . . . . . . . . . . . . .  1 p c .  

I n struct ion m a n u a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 50-8048-1  0 . . . . . . . . . . . . . . . . .  1 c o p y  

I nstruct ion m a n u a l  ( U . K .  o n l y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 50-8049- 1 0 . . . . . . . . . . . . . . . . .  1 c o p y  

Wa rranty c a rd (U . S . A .  o n l y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 4 6 -04 1 0-00 . . . . . . . . . . . . . . . . .  1 c o p y  
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8 .  REFERENCE 
8- 1 . Antenna installation 
8- 1 - 1  . Fixed station 
For HF f ixed -station operat ion ,  an antenna specifica l ly  
des igned for  a m ate u r  operation is  recom mended . A n ­
t e n n a  types inc lude w i re a nte n n a s ,  vert ica ls ,  rotary 

beams,  and other  antenna type s .  ( Fig .  8- 1 ) H F  anten­

nas a re q u ite l a rge and must be i n sta l led to w ithstand 
strong wind , heavy ra i n ,  etc . 

A n y  ante n n a  used with the TS -4405 should be of 
50-oh m  i m pedance and should  be connected us ing an 
a ppropriate coaxia l  cab le  such as RG -8/U . 
Impedance matc h i n g  is i m po rtant .  Impedance mis­

matc h i n g  wi l l  resu lt  i n  a h i g h  VSWR and power loss ,  
or  can cause u n w a nted harmonic  rad iat ion and inter­
ference (TV I ,  BC I ) .  

The i m pedance match can b e  checked w ith a n  SWR 

mete r .  G enera l ly ,  sati sfactory operation is assured 

when the VSWR (Voltage Standing Wave R atio ) is less 
than 1 .  5 :  1 .  
A rotary be a m  antenna is  very effective for D X  com­
munication in  the 1 4, 2 1  and 2 8  MHz bands.  ' ( F ig.  8-2)  
I f  open w i re or ba lan ced type transmiss ion l i n e  is  used 
w ith the ante n n a ,  a s u itab le antenna tuner  w ith ba lun 
is  recommended between the transceiver and the feed 

l ine . Methods of construction and operat ing such 
tuners a re descr ibed in  deta i l  i n  the ARRL Antenna 

Handbook, or s imi lar  publ ication s .  For operation on the 

1 60,  75 and 40 meter  bands ,  a s imp le  d i pole ante n n a ,  
c u t  t o  reson ance in  t h e  most u s e d  port ion o f  the band , 

w i l l  perform satisfacto r i ly .  For operation on the 1 0, 1 5 
a n d  20 meter bands,  the eff ic iency of the stat ion w i l l  
be great ly increased if a good d i rect iona l  rotary anten­
n a  i s  used . Remember  that ev.e n the most sophist icat­
ed transceiver is u seless w ithout a good antenna . 

G ro u n d  p l a n e  antenna 

D i po l e  ante n n a  

Fig. 8- 1 

Fig . 8-2 

8- 1 -2 .  Mobile 
( 1 )  Antenna 

U s e  a sturdy mount for the mobi le  a nten n a  s ince H F  
antennas a r e  larger (and have more wind loa d )  and are 
heavier than VHF antennas .  A bumper mount i s  recom ­

mended f o r  general  use . T h e  ground s i d e  of t h e  mount 
must be wel l  grounded to the car  body,  s ince the body 

itself funct ions as the g round p lane for the mobi le  a n ­
ten n a .  ( R efer t o  Fig . 8-4) 

N otes : 

1 .  Some c a rs have p l ast ic bumpers .  For  such cars ,  

g round the ante n n a  mount to the bod y .  
2 . When tuning a newly instal led antenna,  u s e  t h e  fol­

lowing procedure :  
• Turn the CAR control fu l ly  counter-c lockwise for 

m i n i m u m  transmit  pow e r .  
• W i t h  t h e  tra n sceiver i n  tra n s m it mode . ra ise 

transmit powe r output s lowly by rota ing the CAR 
control clockw ise . The antenna should be adjust­

ed w ith m i n i m u m  power .  
• Transmitt ing w ith fu l l  power is  recommended 

on ly  afte r the ante n n a  has  been adjusted for a 
VSWR below 1 .  5 :  1 .  

3 .  A nte n n a  insta l lat ion is  criti c a l  for successful  mo­
b i le  operat ion . For  further i n formation refer  to THE 
RA D I O A MATEU R ' S  HA N D B O O K ,  RA D I O  HA N D ­
BOOK , or other texts . 

( 2 )  Coaxial cable connection 

When the a ntenna is  mounted on the beh ic les  bum­
per,  the coax ia l  cab le  f rom the antenna can be routed 
through a d r a i n  hole i n  the tru n k .  When the ante n n a  

is  roof mou nted p a s s  the cab le  between the b o d y  and 

door .  Leave a dr ip loop at the lowest po int  i n  the cab le  
before entry  into  the vec h ic le  to prevent water  from 
entering the c a r .  

( 3 )  Adjustment 

Some mobile antennas a re not designed at 50-ohm im­

predance.  I n  this case, i m pedance match ing  between 
the antenna and the coaxial  cable ( 50!l ) i s  req u i red . 
This  can be a c h ieved by us ing an antenna m atch ing  

dev ice  or coupler .  
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The antenna to be used should f i rst be chec ked with 
a d ip meter to insure that it i s  des igned for your  oper­
at ing band,  then the i m pedance m atch ing should be 
checked w ith  a n  SWR meter .  (F ig .  8-3) 

The VSWR should  preferab ly  be less than 1 .  5 :  1 for 
stisfactory operat i o n .  For  a nte n n a  adjustment refer to 

the a ntenna instruction manu a l .  

(4) Antenna matching 
In genera l ,  mobi le  a ntennas h a ve a lower i m pedance 
than the 50-ohm coax ia l  cab le  u sed to feed them , 

result ing in a mismatch between the  antenna and the 
coax.  Such trouble can be e l i m in ated by using a n  a n ­

t e n n a  t u n e r  between the transceiver and t h e  coax ia l  
cab le .  

o Matching circu i t  exam ples 

8-2 . MOBIL OPERATION 
8-2- 1 . Installation 

Route battery and A N T E N NA leads away from a l l  h i g h  

voltage secondary c i rcu its to prevent ign it ion n o i s e  i n ­
terference . 

L o a d i n g  c o i l  

Antenna 

t Adjust  length 

B u m p e r  

G r i d  D i p  meter 

Fig . 8-3 Adjusting Antenna Resonance 

To antenna term i n a l  

� Rubber 

S i nce an HF antenna is l a rge and heavy,  it m u st be i n sta l led to with­

stand h i g h  wind stress . •JI, grommet through the drain hole. 

,��,: 
Example of (power cord ) wiring Fig . 8-4 

36 



8-2-2.  Noise reduction 
In m otor  veh ic les ,  no ise is g e n e rated by the i g n it ion 

syste m .  Other  sources of no ise  inc lude the  w i pe r  and 

heater  m otors . 

A lthough the t ransce iver · is equ ipped wi th  a no ise 

b lanker  to m in i m ize ign it ion no ise , it i s  im perat ive that  

some preventive measu res be taken to reduce the noise 
to the lowest poss ib le  leve l .  

( 1 I Antenna location selection 

S ince i g n it ion no ise is  generated by the veh ic les  e n ­

g i n e ,  the a n t e n n a  m ust be i nsta l l ed  a s  far  f r o m  the e n ­

g i n e  as  poss i b l e . 

( 2 )  Bonding 

The component parts of m otor ve h i c l e s ,  such as  the 

eng ine ,  transmission , m uffler system ,  accelerator,  etc . ,  

a re coup led t o  one another  a t  D C  a n d  low frequenc ies ,  

but  are i so lated at h i g h  freq u e n c i e s .  By connect ing 

these p a rts us ing  heavy ,  b ra ided g round stra p s ,  ign i ­

t ion  no ise can  be reduced . T h i s  connect ion is  c a l led 

" bo n d i ng " .  

(3) Use ignition su ppressor cable o r  su ppressor spark 

plugs 

N oise can  be reduced by  us ing spark p lugs w ith  inter­

na l  res istors , o r  res ist ive s u ppressor  ign it ion  cab le . 

8-2-3 . Battery capacity 
The power  system of a motor ve h ic le  is com pr ised of 

a battery and  an a lternator  ( w h i c h  generates power 

whi le  the eng ine  is  r u n n i n g ) to supp ly cu rrent to loads 

o r  to c h a rge the battery . 

S i nce the t ransce iver  d raws h i g h  c u rrent d u r ing t rans­

m it ,  care shou ld  be excers (sed so the power  system 

is  not over loaded . When using the transc iever ,  the fol­

lowing  points shou ld  be o bserved from the v iewpont 

of battery m a intenance : 

1 .  Turn the t ransce iver  OFF when the l ights ,  heater ,  

w i pers a n d  other  h i g h-draw accessor ies a re used . 

2 .  Avoid transce iver  operat ion when the eng ine  is not 

r u n n i n g . 

3 .  If necessary ,  use a n  ammeter  and/or  a voltmeter 

to check battery cond i t ion . 
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8-3 .  RADIO FREQUENCY ALLOCATION 

1 st 2nd 3 rd  
Zone Zone  Zone k Hz, ..-----....---...---� 

1 48 . 5  

2 83 . 5  

5 2 5 Ir.�.�. -. ,..+-, -. • -.-<. f.., -• ...----j 

1 606 
1 705 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . · · · · · · · ·  . . . . . . . . · · · · ·  . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . .  . . . 

Low f requency 
broadcast band 

Medium f requency 
broadcast band 

1 800 --····· 1 60 m  
2000 r amateur band 
2 300 �ra=:z::z�� 
2 500 

3 2 00 tr,-,777+,-,777..,+-.,777-,..,1 9 0 m 
3400 broadcast band 
3500 80 m 
3800 amateur band 
3900 
3950 
4000 
4 7 50 t"=rTT:�rTT:�,..,-,-,.--,.i 
5000 
50 60 l'.L.£.LL1..µ..<:.LL1.4-'.LLl..L4 

5 9 50 r.. ,-: - :'"". ;-. ; .+.-: - :"'· :-- : .c-1: -- :-- ; .-;.-l:"  
. . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . .  

6 200 ......... -+---+-----< 

7000 
7 1 00 
7 300 

9500 . . . . . . . . . . . . . .  . 

7 5  m 
broadcast band 

60 m 
broadcast band 

49 m 
broadcast band 

40 m 
amateur band 

41 m 
broadcast band 

: · : : : : ; . : . ; . ; . ; ; . ; . ; . ; . , . 3 1  m 
9900 f-' �· ''-''-'"'+-''-'-'--'-lf-'-'"-'-'-'l broadcast band 

1 0000 l OMHz 

MHz ���e ���e ���e 
1 0 . 1 00 ..__ .. _..,._1114 
1 o . 1  50 .. 30 m amateur band 

1 1 . 6 50 .,._ . . -. . . -. . -. . . -+--. . . -. . . -. . --1. -• • -. . . -• • -1. · . 2 5  m 
1 2 . 050 . · . · . · . · . · . · . · . · . · .  · . · . · . · · broadcast band 
1 3 . 600 �=�;:;:;;::�� 
1 3 . 800 """ 
1 4 . 000 ......... 20 m 
1 4 . 3 50 .. amateur band 

1 5 . 000 1 9  m 
1 5 . 1 00 1c..,-,...,...,+,.-,,..,_ ...,._ ."'"'.�. '"' . .  -.c-ci. broadcast band 
1 5 . 600 t----+-· . ·_. ·_. · ._,· ·,__· ·�· · ·-'-· ·'-'<" 0 

1 7  550 ....... � ........ � ........ � ....... 
1 7 .  900 !'--�+-'' . 0'-'0 0-'-0 • 0-'-1° 0f-'0 '-'"" 0-'-" 0'-'l' . • 

1 8  068 1 7  m 
1 8 . 1 68 amateur band 
20 .000 
2 1 . 000 ······· 1

5 m  
2 1 . 4 50 amateur band 
2 1 . 8 50 

. . . . . . . . . . . , . , . , . , . , · · · · " " "  �.�;;;cast band 
24 . 890 1 2  m 
24 .  990 amateur band 
2 5 . 000 
2 5 . 670  �'""'""+,..,..,..,."*",..,..,..,..,i 1 1  m 
2 6 .  1 00 broadcast band 

2 8 . 000 

2 9 .  700 

1 st Zone: 

1 0  m 
amateur band 

Europe and Af r ica ! Soviet Russia . Turkey and Mongol ia inc luded) 
2nd Zon e :  
South and Nonh Amer ica 
3rd Zone : 
Asia and Oceania ! Soviet Russ ia .  Turkey and Mongol ia excluded) 

• I n  some countr ies .  f requencies a l locat ions do not accord with th is 
tab le . 

- - - Standard t ime frequency {-:. ; . : .;) Genera l broadcdst band 

� Tropica l broadcast band - Amateur band 

[=::J Other stat ions 

Radio Frequency Al location 

Frequency d istribution in the broadcast and amateur 

bands 

The general  coverage receiver covers from 1 00 k H z  

t o  3 0  M H z ,  t o  receive internationa l  broadcast a n d  com­

m u n icat ion service s .  

A s  shown i n  t h e  frequency a l locat ion c h a rt ,  a bove 

f igure ,  b roadcast and a m ateur  rad io stat i o n  frequen­

c ies a re a l located i n  spec if ic  bands expressed i n  meg a ­

h e rtz ( M H z )  or  wavelength i n  m eters ( m ) .  A l so i n  t h e  

a bove f i g u r e  the frequencies o f  " other  stat ions" a re 

assigned for fixed station business use,  mar ine mobi le , 

aviation mobi le,  land mobi le ,  radio beacon stations,  etc . 
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Notes : ----�----------------
1 . Radio stat ions throughout the world are l isted in the 

W O R L D  RAD I O  TV H A N D B OOK or s i m i l a r  p u b i l ­

cat ions . 

2 . A ntennas des igned for ham band operat ion w i l l  

general ly provide satisfactory reception for SW sta­

tions near the ham b a n d s .  For  antenna constru c ­

t ion deta i l s ,  s e e  the A R R L  A N T E N N A  H A N D B O O K , 

or s i m i l a r  p u b l icat ion s .  
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1 0 . SCHEMATIC DIAGRAM 
1 0- 1 . F ILTER U N IT (X5 1 - 1 340-00)/DISPLAY U N IT (X54- 1 870-00) ( 8/4) 
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1 0-3 .  FINAL U N IT (X54- 1 470-00) 
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1 0-4. PLL U N IT (X50-2050-00) 
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