13-4405

CIRCUIT DESCRIPTION

DSB by IC4 goes through the SSB transmit switching diodes
D17 and D 18, fitter switching diodes D14 and D12, and SSB
ceramic filter CF 1, to obtain the SSB signal. The SSB signal
then goes through the transmit switching diode D36 and is
fed into the transmit first mixer, IC6, where the SSB signal
is mixed with the output from the 8.375 MHz oscillator in
the IF unit, and converted to 8.83 MHz. in CW or FM mode,
the carrier signal from the PLL unit does not go through IC5
BM or the 455 kHz filter. These carrier signals are applied
to IC6 via switching diodes D53 and D54. The output signal
from IC6 goes through the MCF to remove spurious compo-
nents, and is amplified by the IF amplifier Q46 (35K73) and
sent to the RF unit. Q46 provides ALC control and CW
keying.

in the transmitter second mixer, consisting of Q11 and Q12,
(38K 122), the 8.83 MHz transmit IF signal input to the RF
unit is mixed with HET oscillator signal (36.22 MHz) from
the PLL unit and converted to 45.05 MHz signals. The 45.06
MHz signal goes through D23 and the MCF to remove any
spurious components. The 45.05 MHz signal then goes
through D27 and is supplied to the transmit third mixer con-
sisting of Q13 and Q14 (35K 122). In the third mixer the sig-
nal is mixed with VCO signal {Q21 to Q24) amplified by Q12
(2SC2668) and converted to the required transmit frequen-
cy (1.8 to 29.7 MHz). The signal from the third mixer goes
through the low pass filters C156, C158, C159, and L89,
and is amplified by the wide band amplifier Q15 (28C2570).
The signal then goes through the wide band transformer T19
and low pass filters C164, C165, and L90, and is further am-
plified by wide band amplifier Q16 (25C2538). The signal
from the Q16 goes through the output transformer T20 and
is used as the drive output.

in-FM mode, the PLL VCO is directly modulated. The audio
signal from IF unit IC4 (UPC1158HZ) is fed into the RF unit
via the FMI pin. In the RF unit, the audio signal is amplified
by Q36 (25C2459) and Q37 {2SC2603), and goes through
the limiter circuit consisting of Q38 (UPC4558C) and low
pass filter circuit, and is sent to the PLL unit via the FMD
pin. In the PLL unit, the 36.22 MHz VCO is modulated. Q39
{28C2603) is a switching circuit to prevent the modulated
signals from being emitted from the PLL unit in a mode other
than FM.

For ‘'S’ model radios the output from the RF unit is
amplified to a 100 W power level by Q1 (28C2075}, Q2
and Q3 (25C2509), and Q4 and Q5 (2SC2879) in the
final unit. The 100 W output goes through the LPFs which
differ by bands, and is sent as output to the antenna via the
AT unit and transmit/receive switching relay. SWR and
ALC detection is performed at the output of the LPFs.

1) Antenna tuner

The antenna tuner operates when the AUTO/THRU switch
is in the AUTO position and the AT TUNE switch is ON. The
antenna tuner is driven in the CW mode and power is reduced
to 50 W by the microcomputer regardless of the mode select-
ed before the AT TUNE switch was turned ON. The range
of operating frequencies is determined by a microcomputer
program, and is from 3.5 MHz to 30 MHz.

* AT unit operation

Power transmitted by the final unit passes through the cur-
rent.and voltage detecting transformers L1 and L2 using

toroidal cores. Current and voltage components detected

by the transformers are supplied to pins 9 and 13 of IC2
for wave shaping and their phases are compared by IC3
HD10131. The output from pin 3 of IC3 depends upon
the phase of the voitage and current waveforms applied
to IC3. The signal from IC3 pin 3 is sent to pins 10 and
15 of buffer IC IC3 HD10125. Output from pins 12 and
13 of IC3 goes through level shift Zener diodes D5 and
D6 to control the input circuit of motor drive IC IC5
BAB6109U2. The output signal is used to drive motor M1
to adjust the variable capacitor VC1 so that the phase
difference between voltage and current components is
reduced.

The current and voltage components output from the cur-
rent and voltage detecting transformers is-also supplied
to the voltage comparator IC1 NJM2903D. The compa-
rator output is used by motor drive IC IC6 BAG6109U2 to
drive motor M2 to adjust variable capacitor VC2 so that
the amplitude difference is reduced. That is, the phase con-
trol variable capacitor VC1 is controlled so that the cur-
rent is in phase with the voltage and the voltage control
variable capacitor VC2 is controlled so that the amount
of amplitude difference between the current and voltage
is reduced (SWR1, an SWR of 1 to 1, is obtained when
the current and voltage are in phase and the amount of
amplitude difference is 0). VC1 and VC2 are designed to
operate independently of each other, but since phase
difference affects the amount of amplitude difference and
vice versa, VC1 and VC2 will normally rotate together.

Forward and reflected waves detected by the filter unit are
converted to SWR control signals in the SWR arithmetic cir-
cuit in the control unit and are sent to the ISW pin of the
AT unit. Since the SWR control signals are current wave-
forms, the signals are converted from | to V waveforms by
IC8 (b/4) in the AT unit and to obtain the corresponding vol-
tage mode SWR signals are generated. The SWR signals are
then fed into the SWR comparator IC8 (C/4). The reference
voltage pin 9 of the IC8 (C/4) is supplied with a voltage cor-
responding to an SWR of 1.25 to 1 via a potentiometer.
Therefore, when the actual SWR value exceeds 1.25, pin 8
of SWR comparator IC8 {C/4} is H, so the motor drive vol-
tage control transistor Q5 turns on and the collector of Q4
is supplied with voltage from pin 14S. The voltage is also
used to turn the tuning LED on. The inverted input pin of IC8
(d/4) is supplied with triangular waves generated by IC7, and
its non-inverted input pin is supplied with the above SWR vol-
tage signals. As a result, as SWR lowers, IC8 (d/4) outputs
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waves changing from continuous waves to relatively fow duty
pulses. Q1 is driven by this voltage waveform to control Q2,
which is connected to the collector of Q4 in series and mo-
tor drive voltage is generated.

If the motor turns too fast, the SWR value will be smaller
than the motor stop value because of the inertia of the mo-
tor. As a result, the motor will continue to operate even if

TUNE STOP
ic8 o/a
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+5V sy |- L-=H
IC8 b/4 +
I~V. . Convertor
15SW O— ]
VSW i
[+ IWCBdﬁ4
=N\

IC7 -

+5v

Trionguiar wave
generator

the motor stop signal is sent and the SWR value will con-
tinue to be greater than the motor stop value, causing the
motor stop signal to turn off. That is, the motor will not stop
and it will be difficult to obtain a match. If the motor speed
is too-slow, it will take a long time to satisfy a matching con-
dition. The TS-440 therefore controls the motor speed ac-
cording to changes in SWR.

Q5
) /Iﬂ AT TUNE LED
Motor drive voitage
t4v
Ql Q4 Q2

Fig. 7 Antenna tuner circuit

The antenna coupler is a T type. Six relays RL100 to RL105
are used to change taps within the range 3.5 MHz to 30 MHz.

2) Cooling fan circuit

The final unit contains the temperature-sensitive thermistor
TH1 thermally coupled with final transistor Q4. When tem-
perature on the surface of Q4 reaches approx. 50°C, the fan
start comparator Q9B operates (H level), causing Q8 to turn
on to operate the fan. During operation of the fan, tempera-
ture protection comparator Q9A is at a L level, so the tem-
perature protection circuit does not operate.

When temperature on the surface of Q4 goes down to 45°C,
the cooling fan turns off.

Comparator
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Fig. 8 temperature protection operation

. ¢ Final temperature protection circuit

When the temperature of the final transistor Q4 rises up
to approx. 80°C, the temperature protection comparator
Q9A turns on {H level}, Q1 in the filter unit also turns on,
and a minus DC voltage is supplied to the ALC line, reduc-
ing the transmitter output to-zero. (The TS-440 does not
return to a receive state.} When the temperature of the
final transistor Q4 falls to approx. 70°C, the protection
circuits turns off allowing the transmitter to operate again.

* SWR protection circuit

When antenna VSWR is bad, or the reflected wave is too
large, because the auto antenna is tuning for example, L42
and L43 detect the state and its output is rectified. The
rectified signal is then amplified by Q2 to control the ALC
voltage so that drive power is reduced. As a result, load
on the final unit is reduced.

¢ SWR automatic arithmetic circuit

The TS-440 uses the automatic arithmetic circuit in the
AT-250. The forward wave voltage Vs and reflected
wave voltage Vsr from the filter unit are fed into the ana-
log arithmetic circuit of the switch unit, and used to set
the voltage level of IC8 pin 2 (5 V +Vgpr/Vse). Output vol-
tage from the pin 2 is shifted by IC5 to move the needle
in the SWR meter.

IC5 contains a level shift/meter amplifier and an auto tuner
V-l convertor. IC7 contains a square wave generator and
a voltage comparator. IC8 contains an integration circuit.
Q3 and Q4 are used to switch forward and reflected wave
input signals alternately.
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* New Parts
Parts without Parts No. are not supplied.
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Les articles non mentlonnes dans te Parts No. ne sont pas fournis.
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PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans e Parts No. ne sont pas fournis,
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13-4403 pc BOARD VIEW 13-A405 ciRcUIT DIAGRAM

AT UNIT (X57-1150-00)
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13-4403 circuIT DIAGRAM

AT UNIT (X57-1150-00) ‘ Refer to Schematic diagram on page 113.

AT UNIT (X57-1150-00)(A/2) -

-

L4 100p
n_/l -J-
ATl P o==§  asv 4.5V 4.5V
g i
L Ic2 3
2 VT‘\ oy ce IEV 16 sav zav JC3 1S Loy 3oy 1C4 Jis 8.5V R20 15
RL- - N e vee 7} B vee 14 Y iofss VeC 2 ) 409 1K
L-1=1 N 1} —A2 Y2 cc i5]A3
I ‘ T
& 1] 2] 3] 4 5| 6f 7§ 8] 9| 10
RY 51 1/2W Jé! *;NZL oLy . ’ 3.3V N > IS N M2
FILTER-FO MW : o0 poir =1 ; N__1[B2 | > | & O > Nfp o ~| > L7 i00u
7 3.6V 3.6 = o of mi o] ol © —
d 047 4 ) 2lves S © i
E W 10~12]a4 Y3 faj W sla: . ~ L5 100u Ji
B .n.:O J7 1 B2 [»] — Y4 ~ 1L < e M2+__
RL-{-2 Teq 8> 0ER & Ti}aa > ) N3o g R [
xSy X< T VBB o o3 + €15 .01 X T - M2 21 v}
P - Rvan) 0x A3 o 23 o ik 2 L8 100 I B E
o €8 x393.3v 2 & = | w 213 © - —
SW N/14 30-0UT T 001 Ve 9 od CEd . ﬁ“-g" DE b Mo el Pl Mitl 14 A~
It E B 3 —-14 A2 13 § AA © < ¢ O
1 1a =Y 29 82 W = 1=
VEE x| & VEE o e M
SZ N
5,8 J:,s,?,e, ,Ll’s o8 . )
d e A3 . cziim 5
g ir Q
13.8Y ' et | Tx
R N~ M~ 2
c3 11 ¥ g + =3 x 7S o L& 100n
o Q e @2 L > Ve T -
F"I ov (B72) “2 o SHE T 2.8v Q7 ov S A N
- 0
. .001 sINJe v & uI qul 2z 3 3 3 Pt I ] TS e P | §
g v N7} 7 g g t| 2| 3[ a 5| 8l 7§ 8] 9|10 g
a3 B =1 9 N2 0.0v 9§~ J2
© 4 213 [TUNE_SPEED] x9N Ice o sar
11 al nl o : N : 8 o2 R LTS
&Y oF r“_l ov 1Ci aT o ~ X MTA S KEVBOARD- 3 -MTA
x ot o X 4 5.9V NS ¥
= x .00t D (A/2), 5y g 3 A 8f S gn¥ x RXB 4 FILTER=4 —RXB
OV 1] d 0 -3 7 o2 L10_toop ﬁl‘;‘ : DISP_§/4-54 -ATA
x 33 o §7 x| 2 < DISP B/4-54-ATT
=3 + - 8.0v oSS
=< x S gm;. 7.5V é 3
> =3 - m
4 =9 b3 ® 5 I1C7 3 6.3V Q 9:
* b ° ° Ll J3
2 6.4V -
7 bocd 4 - ISW"'I-li N e
n 2 ) =0 > SW 1/14-32 - 1SW
i Cda ©2 =3
l 1OV < =3 % ol r; ﬁ
AT UNIT(X57-1150-00)}(B/2) 3 4 - ol
- o
J.\ ’ i - d g -
\‘.J/VCJ . 55 45
. )i v L RL105 R4z 13.8v - R.;.;, ¢ Li1 100p r
= N ol p= VW- 4 29x -
SHST 3 ogx | 1c8 | 47K 5 FIo ok O-.L
= RL 104 N @® o 3.8V 3
vcz " ool & S «
x
X Ve g 135 © 0.2v $E~ el
X WV ~—— < S
T P RL 103 1K 3.8y - @%-
- . Q5 ov Q6 ov &
l 3 R36 10K - -
W 1R 3 RL102 Wy ? 2 3, >
8 R37 3.3K VR2 10K Q ;r%
g 13.8V 5 AW ek © -=! $2
. p Pt a @ N -
RL {01 084V TUNE STOP ADJ d g 62;
AT2 3 f 5 b [—_‘
A O © 2 d R34 R48 1K
oA © n~ x © Nl
=1 RL100 & s ¥ 3%osE AN
VS o - ol ey~
iy S g 4
(=] |
o 1
halh 1
” el
ool [=1=115S
6 i & MO RNE
' —] QO QOQQQO}
@|~lofnls|m]af~
Ja
ol _=l=lElE]s
St eI bb it
| L v
NN (m
Bloteinfefr]e
] Wl el ju
~lor|jx|a|xjx|a
'S
1C 1 :NJM2803D Q1,3,6 :DTC{14ES Di~4a - 1Ss99
1c2 :HDi{0ii6 Q2,9 S 2SA950(Y) D 5,6 1UZ-6.2BL
1C3 .HD 10131 Q5 1 2sC2458(Y) D 7,9,12 1185133
1C 4 HD10O125 Q7 :DTCI124ES D 8,100~105. 1515553
IC 5,6 .BA6109U2 Qi00~105 :2SC2668(Y) D10,11 CiIN60
IC 7 - NE5S55P
1c8 [MB36i4
A C E G |

KENW-02207 / DRUCK 12



L8

*paljddns 10u aie 90 ueyl 19bie} siaquinu papojdxa ayl yum syed

(X57-1150~00)

ey

M @2.6x6 (Br—Tap)
N @#3x6 (Br-Tap)
B8 @3x6 (F -Tap)

. NB7-2606-46
. N87-3006-46
: N88-3006-46

TS-440(G/8)

ATaINISSYSIa

S0¥-5L



g0l

15t RX MIX
28K125x2
Q3,8

AGC

—

IF UNIT

-

2ndRX MIX N8B GATE
25K125x2
@6,7

151587 x4 8UFF

030~33

SSB,CW,AM MCF
3MHz

35K73%2
Q1,2

3rd AX MIX

AGC
BUFF
2502458

155133 x 2
o]

DET
AGC AMP

roa 2502458

$SB B.83MHz!
IF AMP I AMP
I I [utily K73 3K73 Saueic soueiek  saveion
SWITCHING  SQUELCH
l l 25A1048 VR
Ame BUFF B AMP NE AMP “E'S"o 2 swrcnnc '
2KIZA  2SCIB6x2 252668 ase e
28C2958  ecrang 4 25C2459 87191 25C2459
s rA FSK OUT
FILTER UNIT B75MHE B 41
I (M)
K m 8375MHz SQUELCH 3
SWITCHING
7.5~10.5MH2 455kHz 282459
SWR DET ]
ALC DET | < m » ——fF— 016
AF PA 5P
FMIF. DET AMP 558,CW DET AF GAIN PC2002V
I 10.5~14 5MHz I EAMP  pcp Y MCazs7 25C2459  IN6O x4 T e
K73 D1~ 22
K BeF |- 10,11 I 88aMH: 1c6 #
Kt [SANS)
e Amp . BUFF BUFR ZaTXMix M 51 TX MIX
" m o % 25C2053° 25C1989  25C2668 G 3'257’; gNE
Ed
Q301
aome | I o I'«@ <G| —<} |
P AT
Jorfo || -
yeoosc ' |vepose |veoosc |veoosc byl 1N6D
2502668 | 2562668 2562663 2502458 235
75~145MHz l g
;./ BUEF avp
\_' a21 25C2458 CAR 2562459 MICGAIN Mic
i1l rot
145~22MHz - - " /? - ics { { o ica
L A N e P SPoassa  POMSSEC BUFE  AM [Eal] [l . 1
25C7538  25C25708 02 w2 St 2502use l 2 i
22~30MHz ANTI VOX HPCUISEHZ
| A N ——— e
reF ara T Mix ey [
38K122x2 1102
L RL ‘-—' TIMING VOY. AMP VOX AMP
l—-—. . s — TxB =i CONTROL NJM2904M (1/2) 25C2459
RxB a—"
——— v AMP
FINALUNIT Her . fveo _vev HaM2903M £1/2)
POWER AMP 1 I hd
fro l
PLLUNIT i
|CAR
DRV AMP P. DRV AMP
ZSCQSOQ x2 2507075
SWITCH UNIT SWITCH UNIT
VOICE
1 OISPLAY UNIT SYNSESIZER 14v O ' l
— —_—— —.I | S Ava AVR I avR
Vs-1 (OPTION} ‘ LM293125.0 ANT805 I ANT80S
—— T 1 S () o S e} o
sower ST CONTROL UNIT | l l
ENCODER UNIT ava avR —_—
AN7808 AN7805

| S—

R — |

P

INY49YId MJ019

S0bb-S1



= < v mn:_ _w_ F R S |
2% 1 3 5 2 GX1-86-8 1N0D
482 482- — W > kY - |11 0xk- 85-4 INOD
a3z w az- — -~ amojog
o i ofe it Q - 515-85-4 1no3
S A 3L~ ool - §
W G o {_£x3 4 stofens <« 2 |O—g av - |- T s1w-85-0 1800
e Pet s — SETFIERRY] 1ol - tv|o- e vy W
- 5 : — TR Holmo = oiv|o- Sofow & . ZAV-£1-31
& ¥0< - g Zrofeve © o &v o..um 6v
vo'i-1a |——pofeva 7 n_v ev o ov
(AINO F §) va-1-T {01 va WO 2w ~N
18239 YG (10, m.o ovo MW S oy w S &
GN9-t -4 Lo ]ano < sv|O ofsv 7 [ .
b
- vy o vy ~
r—— evl|o olsy = s e s
0 v ~
a4 v o
—- £1o]sa o ™ m ) 4 wu o 181905 ZHA [T
o [ e © x T 1 15 5 S
S T 3 -~ ov|o—{o)ov fe] zs|ofs [
[ & HOLOW NV H om [ H ﬁ g ss[ofr L ~~ 3
E ! 3 wfod; o} - 4 bg 15 w@ino 2un 1 N
o9 L Lo 0 {90 " s 2 @
oy Jo]n o sofofe sa o s 3 2%
awn ofon Q vafo ofva x - Y
R $5-9 450} ofss @ 2 tafo olea » = " ~ 1021082 244 e
= H01-21-3 oleor ¥ |4 R [ g hd 5 -
* 5 200 0 [z0 2% 5|
o X S8s-5-39 — 2o luss W o rlotie ] 2 ex|olt A 5 ~
P ST LY Y] Elofinw e 0a o oo 3 e P - = g
- Jlojone s o Hojeis 3 sn|ofe T >
T b= ox|o|? H1 g
N x|o H
_— Rl N — £ 23 . ;
- ._wm. o ,M 28 28| O—— 259 > { °
A . —tofws _ 15y 184 o
@ dfol, 1 Bms - —Ztofams = Ay Lo |an S r @
amlo > O - -
i - 8an-. 1o feay rfo 0|48 b= 4
— _anv - Wy ~ solo ofls> Q ¥
e A8y 1NOD oo am > uv]o av S
«  AB A-GZ-F WS [l _8ss- T1efess viv|o o |viv x
S as| o Asve-r ms La siv|o ofsiv i~ -
ono|o]? ouloye—tto|ou -1 fofan =
un ot o Jum HH ot z
5 o - ano|of3i—24oJano HH bo12 2or >
~p-v 1N T o 4 ZAW-EE-a1 b
(<] © "8 ” W35 b-v_INGD b 9 k4 l—n |—| . @ 2AN YWJRL mrnv
1 31 3N~p-¥ LNOD ! oNo
©
= 0] o nevey inod o fRREY sT z £
% N | or5-v 3o 2HEERGE (VIO 1uA LVINOL 1BA =
2 B T T L) — — — —— 1]
A f
o Leid B2 o R AR HXHXHW[
e [>H] §{EN2-E1-V LNO: S1¥-4-5 #3 —_———
x axo}ofHawa -gi-v 1woo s L F I L
~ 10§ O 5{I%d-£1-v INOD T b BY g
= 5 evo| Of{Eve ity INGD TRE-L-2 BS 1I%0 1 2
z zvol op{eva-ei-v ino GND-9-3 MS - oun & N
= sval ofefiva-eity INod DN-875 WS > — iz =
ova 77]OVa-€1-¥ LNOD —~ E] v dS) | 2=
£1-Y INOD] - ——— B =
U_ aNg| +{oND-E1-v 1n03 Zz -0« nzw M 3 16-5-8 A3 | SH b v 3STC v 9- = =
a o >0 PR e 1 — — SA1-v v 48l 304 ET 1 a i<
= I 4 S e S "7-5 WS o € 53| o9
o oot FRECICFT] T R0~ avofof? LXb-b-V 8t O e ) @
. R - SR S A s g 1 vt e, SR 08 g ~ 2 S BRI b o s e 2x IR SIS T o2 2t s o -+ .z}
' 23 o =gk T s
>z 37T 2 |
- v ] ¥Y9-92-3) o< il B AXH-P-8 M5 N -
had & ) ¢ sailoi WS g 1o
e w ax > Csuloft ——ewewet 2 e
] ] — anslo b -
o avofo _ ' sa-zvms —tol— [ e
z
52 82 39 89 ° ws|ofi—{TEaia - | O o T3 024 CT [ e 1~
I8 >0 >0 5 — o |9
sl 02541 i o lx
* Ml AB-2-V-MS e -
o s - (22T 88 I~ S1OTaRaR ar sun oyramor s jod
BEIECEINPR H1 GND-Z-¥ WS -0 VINGE S n BINO} S K M
ﬁ €4V~ Z -1 Tmu ” | AT
P 2av-2- 31 -
- Q >0 -x3 © Yb)-22-M M5 b4
w g 23 ZE N awo ABO-IVNId GI9-2-Y MS Lo aio m
~ ” " 514-65-0 4510 fojous =
= 5 {Z6-ii-v inos] 8 5 bl &
420ty #2-G- 6731 g twefo 710-5-5 MS — ———e v
avfols b5 -u3LT3 3 2v0]off FTG-375 M
G o4 g NS B ETAIES g g BCLERAK I uvd @
2 avs 3b1-5- 43, 1 oND =,
e M 31Z-5-83, —} £XA €XA-5-5 M5}
402 1492585 M aNStO
— 01-5-11d 0 v = exa
aNo 5 2 —~
m 18zfo}; 182-v-0 1V 1 ? I3 e
2 1wz N 1vZ--8 1V 1 ~
S L eI axs
w0
BXH-E1-dH ! axy o INY IM\
12} o4 14-v-8 IV ]U ~ amslo -~
o 10| o TToc v v -2
2 amlop 1vi-v-8 1V 1 ~ =0
a4 T 1126-8 IV -~ enfo Z1
5 sinjo 20
B a anoto =
o Swvfote—{S1v-E-8 asia e
5 vy T AVH-62-N MS st rr.w 1
avolof ~ 03§ b
208 23
o
€8 + £6-01-Y _INOD M |n =
w zefoti—{eaz0i-v iNoo &~
5 tefofz-—{ia-ot-v k0D 5om 1L _Ad-1-v #S |
o8 08-01-v_iNGD
v CIV-Ea NS
- 23y Z3V-5-8 AS ol
W 19~ REGR LTS o ~ aNo
ro- 5 s S ano
S rea| ofd L ndziody Tegtens v tav 038-5-6 S
2 o o " S ©
0 - N -1 o~ w
- 5 e A VG-22-X WS Qo |vs ﬂ 9 H_um“ j~{_oh9-2-¥ #5 F3 -
[ oxu| oz f-[oxu-p-u3ins \J{v-p-v3ini3 1o jov ] 22 v
M ox1] oS p-1 axI- -1 Ms 368-72-% WS ==ib; |30 [o] SoV-6-31 212 3
3 x| o IR axi-$-H3i T | s 808 O © o O e
x W T H-0E-NMS — v1-91 -4y w3 x > ano 5o d1 ~
ht wjopg w-ei-ai L {ve- 4510 by tO | 7y ~ (o~
s 1 75 4510 ——o k1] [ N | — z © M o
> 5 [ Elo|w = +——{308:5) -y _inoo}—— 5 a !
z P i e Uit —fo o 5 R o ST ET e
o SO e e o > nonto4E 1NON-95-0 g5} L e ~
w 9 wesofrf-{xes-9i ¥ Ino ™ }¢  [3oN-56-a dsla o v M @
o refoit 2An - ' 2 518 -S47
rei o oo wm 8 a2 0
Ho|wms s ol = )
o1 114 bW ” S salofz ax
vl B ey [SAR v A 230 Jenm sva| 0% $54-95-0 510 . — oo
B .
m X
5 re- TUES » Sov {599-9%-0 dsia} D —
o-{ o 9- -3¢-dl V=559 9510 2 m w3 S salofi oo s N _
sov|of® 25v-2€ - a1 ¢ -
<
@
- -
ans | ot aW3=21-at g ONS | g
o aan|ofs aan-Li- 41 | | [
S unsfof W3-L1- 41 m { { =
801 BO1-51-¥ 1NOJ 2 b4 °
: 3] " o~ oL ~d W
ve Wbi- G- MS T ° 7 W
© Vpi-6}-dl 2 OND-€-6 WS % ons o) £ 3 =
S ae AB-GI-F M5 5 [SxA-sz-7 Mg A9 GxH] ta @ 2! ©
e RO 2 A DISeTRE A5 IO TAD. 01K oV 5 ol ¥
s - 288 0 3 o -
= oN o 330-6Z-1 #S v td H
z 3 I S8 o
B K. roc) T Y [ —lluc = 4] =
safot SAX-5Z— ME 70 mI0 ACL M | Lydvew 3 e [l
g JiL < o © 319107 1a =7 |z
z o 5 AR O v
T
ano|ofS 3 4 3 ¢10|o 60 o 12
z 9 & <« o oAx Qﬁ XA MS P
g mifo}s WS£5-6 4510 N > ¥ 5 - Al o o
azg ° owloff g2 jesiel ia U
epgg w8 GEELLY 2.3 w
e Q00000 _.I — n
o IS Tefe
q
—
1 I
“ m 1] 1 _{ «IJ_A# T
ol alo o 1 3
i RS Mla 8 Rl L
B lele A BRRER
ore = i ot s tajare
& ol e o i l& | dmia] Y
sl NEH M i &
HE HEF sz B B o e
5| vlcje H 3! i S i
2 o 0
- ps LR o w
< d 2l [gfI? t 0
3 19 .
~ oS =] ) 2
o o ol ]]a o ;
< - i |4 &
P w3 HRGHE 5|
3 e g [
Q on % Aol oo~ ﬂz_ |—
[} > bl
~ -
® 0 - BHEH Hd
- — — b
b g3 z g g ¥
o o N 3 N
2 w a e 4
g = = pA =
[ £ a > z
z £ £8 £8 £8 w3l F
5 3 " - Z -3 Z1 &
> 4 h:o 20 4] 20 Sof &
& v - -— ol -—
s 3 4 Iw T I T
i o a QT O . 13 QT R
g 8 o s = 5 k- EL
A <
% ] M A 3 3
al_ —_ s o 741 —J axl X

(X59-1080-00)

SIDE TONE UNIT
(X59-1060-00)
SELECTIVITY UNIT
{(X59-1070-00)

VOX UNIT

KENW-02207 / DRUCK 13



SWITCH UNIT(X41-1610-00)(N/14)

SCHEMATIC DIAGRAM T19-8408

N
~
1<}
-
(=]
o
7
(=
[[e]
T
~
(3]
X

AT UNIT

GND

arz

(X57-1150-00}(A/2)

AT UNIT

182
12
1z

sp8
svl

43
o
z
&

J2

G- 1ho-viv_ )

D15,16 [ 1SS133

SWI-25 -3 dSIG

3X5-85 -9 JSIT

OKi-1§-2 dSIQ
RIBAEIT]

a.8v
A8y

00}){K/14)

SWITCH UNIT
{X41-1610

: 28D 1406(Y)
1S538

AN7B0O8

{X41-1610-00)(J/14)

1C4 . LM293123.0

D1
SWITCH UNIT

TF-19-608

[ SNOg

€2

PLL-a-5V
SW x-22-6ND
SWH-18-145

1C2: AN780%

a

ofrfofaf<m|a]=

2HO0L0M 1V

MSI-ZE-1 MS

1v-v5-8 4510
Y1Y-¥5-@ dsig
9XH-5-§34 13

VIA-E-GYVOBAIA
AQS-2- ¥ILTH,

J

VE-b-N3LNg

= Sti-b-8 iV

o . YSA-PE-1 MS

o ISA-YE- 1 MS
|2}

LF

R29 39K
R26 1M
RI7 680K

R2T |OV
10K

3

I 2SK30IGR)

I NUM2904S

I ANTB0S

I NJM2903S
.18 1 1S5133

ov
1
7
D17,

1C5,8
[

tce

Q3,4

([~ 4
2s2)

Ri8 330K

s8v

o | R23 10k

1C8
11/2)

ny

ca8 047

6.av

24

x
@
3
=
14

SWITCH UNIT {X41-1610-00) (1/14)

R24 22K

/32 10K

R3% 47K

145
ouT

435
13.9v.

+C6|

FILTER-1- VSR
FILTER-1-V&F
AT A-3-15W
Sw H-17-14S

ENCODER ASS’Y (W02-0373-05)

KEYBOARD ASS’Y
(559-0436-05)

MTA
NON J3
TXB

23
E
= [F
L[5l
Tl
N
kit
]

RF UNIT(X44-1680-00)

J15

J6
*
@
&

ns
B

SWITCH UNIT (X41-1610~00) (H/14)

1 S$3C

D13

208

oc 13.8v

NS5O

RSt 10K

DISPLAY UNIT(X54-1870-00)(C/4)

VOX GAIN,

1-1610-00} (C/14)

SWITCH UNIT({X

Tz ]

SQUELCH

FiT]

SWITCH UNIT(X41-1610-00) (A/14)

9—-2-5arvd

N7

000506560

8338

@X8-p-U3L1a

AXL-15-1 MS

OX1-y-HILMS

VE-22-3 MS
2IW-b-gaiitd
88-F2-% MS
GEE-PE-X MS

[

Jig

wi-5

a8

H{ 8xutizyi

GXL-18- 41

Tu-.

-5 d510

1)

TH-25-3 4§10

Son-¢¢-8 Jgia
¥35-91-V_INOD

RIES

T

1~V ANOD

|| lol
IF UNIT (X60-1300-00)

J23

J28 37
3
a
@

Je
a
H
5

Jé
o
13

J24

D2 I MTZ7.50A

10K

I 25C2458(Y)

95,6

90

SWITCH UNIT {X41-1610-00){B/14)

JL

FSK_OUT|

a A0k
w AOY
0 Y a0
[o] 1o 9= T34 iy
b ad 04-08 -Y_INOD ~
L] =
'
- W Md -€6-8 dS10 of~-| 2|w|2
] Wi WY b5 -4 9510 19 S H
x exy Xu-£6-6 d5IQ Bty NIt L
e oxe| o v ce e !
S - i
= iy ] a|a o[ ~la
z ¢ v V5-2-V AV ped - (0 26 3
—ee- > 5| BRE
=3 = b WE-2ZN M5 AT g B
x 2w v -6i= 3t o
- N GRS -9 -1, s
i} sv1 | o Shini-n wS 39 to ~ of
w (=R e 2 2 o
%2§-9-11. Ho o1
5T o
szfo} s | 05-9-1d lo 9]
e dtzf e e g ] - e . H
0 o TTIeT b [TFEERRr R
R e FYRIE — 14 < o
dvior db-S - ] Z¥2-+-119 O - o 1
- sz|of 97-5-38 [EEETEX] to - = o '
2 £v0-) - d lo 2 S o4
2ve-i -1 0
T -
1XINO ¢ S} tva-y - ro o < ° N
= oG- -7 o 4 ’ ~
182-38 0
N9~ 1 -Id lo < M o @
) —
o 0
Td -z = b4 o W
8- to
5 o v 2 x ko o
T S
[ Q HOLOW NV4 w“. 3 [ H %
o T z [ 0 T
5% S SRle 8
- ] a
Ia M e . v 2
$5-8 a5t L 2 o ol © ~
z3s G0L-21-4 @ fad o ofza [t
frole] Wes-9-4 - W o olic 2z s
AnW-9-1 o W-W.Xl. tojoa =1 13
oL 11
- I g TH
ot
0las .cln IH
—_— — FETrTES ° olzes E I}
W3- 61x - o|isu o -
-3 B3 -1b-3 = Ay -0 H
3 3
BAB~Zi~ olre o -
any -, 52 2
(Lt o oy 5
A8
. 8-i-v INOD @55 - o Ofviv
2 A AS-12-1 M o Sy
oND [ o [ay -
O O fum H
- O ans -4
) s 3 g
o ° 5 Q
v
© oa
% _ £5%
Q —{00000 0 i
« E D
o N—
3 S
4 5
z »S
- S
—_— »S
W »S
3 =~ o9 {TE-vems }
J SO0\
a .2 i<
(e e~
»& >
Qo a®
~ - [IX5-v-8 M5 }
- a < v AXY-$-8 MG
= "nin <& T S31-Y-9 MS
- a > - 3 - §4-v-8 MS
$8a = '
o0
4l
D
LAINO I'S)
(i8g=u3iis ..n
Ybi-2E A MS 5
H
3
~
Z8-11-9 iNOD 3 [
m 10
3 20 270-9-0 A%
" VDT ©
» —M EXA
.U aNo
61-g-97d v 3 2xA
= 2av ZAT- L9 WS
] » !
5 »
{Wri-85-9 asi10}
XI=8 <30 o WH AN-86-D ds10
aXu-€1-3n 3 N Ny 1WY=09-3 aid
| 4 4 8 =
€ S
o | 4
= H1 §5-S2-1MS z
— B -
>
5= -£-8 A5
< FRRIILFT] ]
3 -t ooV -gi-3n -

[ossFv s}

ML,
0S3-2-¥ MS

1 _9sd-2-vV M |

(X41-1610-00) (M/14)

SWITCH UNIT

AD-V-Y S

$60

$89

AS1q

NPl

a_dsio

$58

$87

DISPLAY UNIT
{X54-1870-00) (D/4)

1
|
|
|

KENW-02207 / DRUCK 14



AT-440

* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.
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NB7T-3006-46
X57-1150-00
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Ref. No. |Address |New Parts No. Description Desti- [Re-
Perts| nation |marks
SHES (& ®\F B & % 5 B & /8% & M| %
AT-440
- R46-0411-00 WARRANTY CARD k.
- | BS0-80%54-00 TNSTRUCTIAN MANUAL.
| HO1-4695-04 ITEM CARTEN BAX
- *1 HO3-2283-04 CARTEAN RAX (BUTSIDE)
- *| H12-1390-03 PACKING FIXTURE
- ] H12-1391-04 2L




