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WIRING DIAGRAM
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SCHEMATIC DIAGRAM (SEGMENT)
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BOTTOM VIEW OF CHASSIS DETAIL
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TOP VIEW OF CHASSIS DETAIL
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Dhigatal 1C
Ic302 1303 |CB5T ICE52 1CES3 16301
LPCID0EC NTATIA NT447A N744TA NT447A LPDESTOW
Pin Pin Pin Pin Pin i e
13 4.0 13 1.8 13 0.3 13 0. | 13 1 13 0.1
ol M T . 4 | o | w | o3z | & | a3z | 4 | 19
w | o1 | 15 | 62 5 | o1 | 15 |0
w | aa | w6 | 48 | 16 | 43 | 18
17 5
. 18 18
19 21
7 D
1 :
22 -
] 3]
| 2l =
FET, TRANSISTOR & IC TERMINAL GUIDE
FET & TRANSISTOR COMMECTIONS
E & E

= &
m m o

If

ECB BLE

| [l 0 E=3
(R
g

CH
¥ F . E Sfﬁau il
B s fed BE E Boal  _Newl. BcE c
2ERSE Z25CA%4 R = = mee] [cea
FETAT L T e Sty ,
2547313
2EREE44
PEDAND  BEDEIA FECTEA  ISK4ET  EBECIBTG 2SCIOTE
2HCE053
INTEGRATED CIRCUIT COMNMMECTIOMS
% ]
M ber r||
il 1]
£33
| 7 i 5
,:;:_-."JI, | (ST | 33
R TATOEIAR TaTOEDP WP CI4I605 i %]
MCTBLOBCE  TATOEIR =i
TATRnAR
i ] It q
—annmnan PP R RN e
| WPCIO0ES HTaaTH
NTRT 54
T
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2ECI998
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Bipolar Transistor & J.-FET

F Mame BiG Efs CiD Remarks
B57F 2RATI3-P 13.2 13.8 13.2
HER 25B544-E 13.2 3.8 138
T 2aL1675-L B0 L 136
Bipolar Transistor
i3 Mame B E E Rermarks
554 2EATII-P 129 138 138 Mormal operating at Hi-powar, T
128 138 ;B Morral operating at Low-power.
13.8 138 i Controlled by APC or unlocked :il_.|r'|a|.
ERb F5C4AER-C 6B 5.3 13.2 Mormal oparating at Hi-powar;
1.0 0.6 13.4 Mormal operating 8t Low-power.
0 Q0 13.8 Controdled by A&PC or unlocked signal,
&56 Z5C4EEC 0 ] 5.8 Mormal operating at Hi-power.
i 0 1.0 Mormal operating ot Hi-power,
0.5 o ] Controdled by APC or unlocked signal,
&01 250313-E 13.8 11,2 138 Mormal operating at Hi-power.
3.3 25 13.8 Mermal operating ot Lowepower.
| 0 i 13.8 Contralled by APC or unlocked signal.
Linier G
: Pin numbier
i Mame -
w1 | g2 | 23| s | o5 s | #2 | =8 | #0 | 0
151 TATHE] 1.4 1.4 0 7.6 7.4 - == =
152 TATOE1APF 1.8 | 1.8 57 | © T 1.6 1.7 e
201 TATIEIP 14 .6 0.1 0 0.7 5.2 8.0 e | [iE= =
202 TAT204P 5] B3 138 | 27 e i O e R e o Y | B2 | 48
351 MCFELOBCP | 13.8 FA4 1] £ - - Ty el 5 =
352 TATOE AP 152 | 13 11.4 i} 11.2 18 1.8 - -
801 S PC143G05 138 | 498 i} = - =
Digital IC
IC302 IC303 ICB51 IC652 | icesa 1C301
LPCI00EC NT74TIA NI4T0 N7447 4 NT4474 uPDASTCIN
| Pin Pin Pin | Pin | Pin Pin
1 a1 1 23 1 4.9 1 0.4 1 o4 1 04
2 4.0 2 — 2 44 2 0.4 2 0.4 2 O
3 2.3 3 - 3 - 3 - 3 0.4
4 4.0 4 4.8 4 = 4 - 4 - 4 0.4
B 4.6 5 24 L5 - B - 5§ - 5 0.4
& - B - ] i B 4 L7} 0.4 +3 0.4
i 0 7 - Fi 0.5 7 (d 7 0.4 ) 0.4
B - 8 - B | g o B 0 B 0.4
L - a 18 e a1 9 0.1 a 0.1 5 0
10 T 10 4.8 10 0.1 10 0.1 10 .1 10 (1]
11 4.0 11 0 11 .1 i1 0 11 0.1 11 4.8
12 12 - 12 {33 12 0.1 | 12 0.1 12 4.8

T



VOLTAGE CHART

Mote.
1
2z
3.

Dual Gate MOS —-FET

Messured at 146,00 MHz,
Mieasurad by DC wvolumerer 50K ahm/W,
B; Base, E;Emitter, C; Colisctor, G; Gate, 5; Source, [ Drain,

- Mame 57 ] G2 s 1] Remarks
cn I5K45-8 0 | ag 0.2 128
102 do i I 0 0z | 123
151 des 0.7 18 08 | BOD
I5E iy 0 0 0.3 55
355 dix i 31 0 5.2
356 o i a1 0.7 67
A1 do 1] 0 0.3 120
Aik2 da 1] 0 0.3 120
A3 do i ] | 4.3 [+ 118
Bipolar Transistor & J-FET
& Mame ] R/G Eis c/D | Ramarks
o152 Z5CI1676L | 1.8 13 115
153 | do | 3o 27 6.6
201 ISCA5BC | 10 05 5.5
2 i 0O 0.6 o {i]] 13 i) 1 50 Max.
203 dix 1.3 D) [+ B A+ 11 44 132 (] : 50 Max,
c1.8" ce" ¢13.2° cG:TxE
253 | 25C1675-L 3.5 i3 74 .
254 da 22 28 F e
257 FSCT63-C 1.5 0.9 5.7
3 FECASE-C 0.4 y | 23
02 25A733P 4.7 4.8 0
303 25CTB3-C 2.1 0 23
304 ISC1675-L 1.4 0.9 18
305 2RCTEI-C .1 0 24
306 FSCI675-L 20 1.9 45
351 FSCASHE.LGC 1.2 0.5 74
387 dia 0.6 i 4.1
353 di a0 34 7.4
354 25KEE-O ] 05 T
357 JaC458-C 13 G.4 13.5
404 2507630 0.7 1.0 5.8 |
405 | ISCI053 0.5 0 .1
451 78501970 03 {03 0 {0} 112 [25) [ ] ; Low Power
452 5Cc1972 o o 0 {0} 112 [ZH i
463 25C1846 1] o 127
551 258544.-E 135 (128} | 135 (135 | 0 [13.5) [ TH
552 25ATIIP 128 (138} | 135 (135 | 135 (O o
553 | 25D400-E 135 (0) 136 (0] 135 (135 | do

B T
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FREQUENCY CHART
Channel Local Crystal PLL IF Divided & BCD Out put
Dasignator Freguency Frequency CODE Ratio [N] Frequency
14[a]. (8] [2]
b= or & 1367778 [Al. [B]|CT MHz [a][B] [C] | 14iAL [BIICIMHz
—16.5MHz
A=6 or 7 1380000 do, do, da.
14[a]. (B8] [CIE
A= gr & 13.67833 dio dao. da,
A=Gar T 13, 80056 de. da, da.
Channal Local Crystal PLL IF D-i'ri:hl'd Ratio Out put
Dasignator Fraquency Frequancy [M] Fraquency
| 45K | +5K = 5K |
144.00 4 000 400 127100
i : il
e 1367778 | e 499 128,080
HE-‘E-M 5000 500 128,100
2 F )
usgs | | e 5,990 590 129080 | . .
146,00 4 000 400 128100
A HE 2 Fd I F
146,99 4 9490 445 130080
1200000 -
147.00 5.000 500 | 130,100
¢ 2 s F
147.09 | 5,894 500 131,080

"Freguencies are in MHz.

-Ill.'l.l'“ L= T m?l‘ll -

Lus: J—-l l—"a-l EE F L:.ur |"""1" TS
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COAXIAL CONNECTOR ASSEMBLY DETAIL

- 'L 250
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ASSEMEBLING ANTLHMA PLUG TD Ri-SEL
OF OTHER %7 COAXiAL CABLE
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k)

il

i

k)

]

m

o)

pl

al

Fead the output power of feed through dummy load to the spectrum ana-
Iyzer through the RF attenuator,

Connect J502 [APC output in APC unit) to the DC volt meter,

Aepeat the following adjustments several times respactivaly.
{Set the channel 1o the SIMPLEX of 146.00 MHz),

=1} Adjust RTE51 for 27 watts on RF power meter,
i—=2)  Adjust CT501 and RTS01 for the minimum swing on DC volt meter.

i—3] Adjust CT452, CT453 and CT454 for the maximum power on the
RF power meter,

i—4) Adjust RTH02 for the middie reading of Red mark on P/S moter
of the unit.

Adjust CT701 and set the frequency 1o the 146.00 MHz.

Press the DUPLEX—SIMPLEX switch and set the TX OFF SET switch to
the -B00 position, and adjust CT702 for the 145.400 MHz.

Set the TX OFFSET switch to the 4600 position and adjust CT703 for
the 146,600 MHz.

Set in the HI=LOW switch to the low position and adjust RT561 for 1.5W
on RF power meter.

Feed AF TEHz 100mY from the microphone connector and adjust RT
351 for & KHz on FM linear detector,

Feed the AF signal to the pin No. 5 and 6 [(Ground) in the accessory jack
and check If the modulation is activated,

Remove the RF power meter from the antenna connector and adjust RTE53
for 2.5 amperes on the 13.6VWDC power source meter.

Again, connect the RF power meter to the antenna connector and just
adjust CT454 to minimize the power difference during 144 1o 147 900 MHz.

— Y=




14.2

743

Set-up:

a) Imitial front panel controls should be set in the following manner:

* POWER SWITCH {Off-volume) : Ot

®* HI-LOW SWITCH : HI Position
* DUPLEX-SIMPLEX SWITCH : Simplex

* OTHER SWITCHES - ANy position

b} Connect the power cable to the 13.8Y DC power source.

¢}l Connect the power meter to the antenna terminal,

d) Connect the FM linear detector and the frequency counter,

e] Connect the TX switch, the AF oscillator and the VTVM 1o the micro-

phone connector (Mike connectar pin Mo, 1 = Audio, 2 & 3 — Ground,
d - PTT.).

Procedure:

a)

bl

c)

d)

e}

f

Bafore the power switch is on, make the preliminary adjustment as follows:

a=1) Adjust L4017 through L407 so that the core enters about 1.2mm below

the can,
a=2) Turn the semi-fixed resistors as follows:
RTE551 and RTEES - Fully clockwise
RT351 and RTE62 : Fully counterciockwise
RT401 ! Middle position

a—3) S5et the trimmer CTA01, CT402, CT451, CT452, CT463, CT454
and CTH01 at the position of hall capacitance.

Turnon the power switch and sat the channel to the 146.00MHz,

Keep the unit in TX with the microphone or the TX switch and adjust
L401 through L406 for the maximum voltage at the TP401,

Adjust L407, CT401 and CT40Z for the maximum reading on the 13.8VDC
POWEr SDLUTCE meter.

Adjust CT451, CT452 and CT4563 for the maximum reading on the RF
poawET meler .

Repeat the above step ¢} through &) adjustments repeatediy,

=




733 Procedure:
al Apply power to the unit and turn on power switch,

b} Adjust L1071, L102 and FT101 to obtain a wave form as illustrated below
on the following measurement conditions.

I'“" * Inputlevel .......... 5. 8mYV rms
* Marker ..., .0 Increment by 1 MHz
I * Center frequency ......... 146 MHz
L , _ ]_J_ * Oscilloscope . ... .. x 1 range [max.)

_U.EIJ.'.I |:..i. |l-.ll.-1l! REl B FE

¢} Then, detach the swesp generalor and remove the cable from the top of
Q102 in AF unit, and connect the signal generator (146.00MHz, 3.3KHz
daviation at AF 1 KHz) with the antenna terminal and also connect again
J351 in VCO unit.

d} Increase the power of the signal generator for one third reading of indicator
an the S-Meter scale and adjust L103, L104, L1517 and L152 several times
respectedly for the peak power.

a) Adjust the signal generator for the 60dB input and adjust RT 152 to make
the meter indicator stay at the center position between the full scale paint
and the maximum point.

fl Keep the squelch contral at the tight position and obtain the 4 dB output
of the signal generator, and adjust RT 1581 for no AF output power,

7.4 TRANSMITTER
741 Equipment Required:

al 13.8VDC power source [(BA)

b} RF power meter (Bird Watt Meter 50W 150MHz)
el Fregquency Counter [More than 150MHz)

dl FM Linear detector

e} AF distortion meter

fl vVTVM

gl  AF oscillator

hl Spectrum-analyzer (1.2G Hz)

i} Microphone or TX Switch

[} DCvolt meter

k] Feed through dummy load (more than 30 watts)

Il RF attenuator

e, 1,




73

7.3.1

132

21 Measure and adjust freqguency on following channels,

* 144.006MHz : f=127.10BMHZ ......... 00 eainnns CT254
* 144000 MHz : f=127.100 SEPPUE PP R < 1 - .
" JATO05 MMz - T=130MWE Lol i .. ET283
* 147.000 MHz : f=147.000 Tt A S g R CT252

Mote: Repeat the procedures 144 005MHz, 144 000MHz and 147 005MHz,

h

147 000MHz respectively,

Adjust L3562 for 55V = 0.2 Volts on TP351 by VTVM at the frequency
of 147 980 MHz,

RECEIVER

Equipment Required:

al

b

13.8vDC Power Source [3A)

WHF Sweep generator and all accessories

cl Signal generator (144 — 148MHz)
dl AF measurement equipments —4 ohm dummy load
V. TV M,
Oscilloscops
Distortion Meter
Audio Oscillator
g) DC Volt Mater
Set-up:
al Initial front panel controls should be set in the following manner
= POWER SWITCH (Off-volume) Off
« SQUELCH CONTROL - Fully counterclockwise
* DTHER SWITCHES Any pogition
Connect the power cable ta the 13.8VDC power source.
¢l Connect all of AF measurement equipments (See 7.3,1 — d) 1o external
speaker jack,
d) Connect the top of Q102 in RF unit to the RF input of sweep generator,
e) Adjust the Helical Resonator FT101, but be sure to detach J351 in VCO

LT,

-



.22 Set-up:

1.23

a) Initial front panel controls should be set in the following mannes

* POWER SWITCH (OF F —~Volurme) SO
* 10KHz & 100KHz SELECTOR SWITCH : Any position
* BAND MHz SELECTOR SWITCH - Ay position
* B KHz SWITCH . Either position
* DUPLEX-SIMPLEX SWITCH : Simplex
* TX OFFSET SWITCH L Any posgition
* HI-LOW SWITCH : Either position
bl Connect the power cable to the 13.8VDC power source.
c) Inthe VCO unit.
c—1] Remova the wire of sither J353 or J303
c=2] Remove the connector plug of J352 and connect 1o Synchroscope
using coaxial cable with 2 -P connector to be fitted 10 the terminals,
6 {(HOT)and 7 (GROUND).
c-3) Connect VTVM and 200K ohm variable resistor 10 TP351 as des
cribed balow:
Procedure:
a) Apply power to the unit.
b) Adjust 200K ohm variable resistor connected 1o TP351 for 55 Volt VTVM

cl

d)

raading and L352 for 131.1MHz £ 0.2MHz frequency counter reading.

Adjust 200Kohm variable resistor for 129.1 MHz & 0.2 MHz frequency
counter reading and L3354 for maximum synchroscops ampdlitude,

Remove the connactor for J362 6 and 7 and reconnect it 1o J352 4 and 6.
Then, adjust L3563 for maximum.

Connect TP251 1o 10 - 1 probe of synchroscope and adjust L2563 and
254 lar maximum synchroscope amplitude, and also adjust them so as 1o
be within 20% of amplitude difference in case 145 and 146MHr bands
are switched over aach other,

As lor TP-262, ad|ust L2556 and 258, 1he same 1o above.

Conduct frequency adjustment in tha following manner

1) Connect frequency counter to the plug (P401) of J401,

-




6.3.3

634

6.4

1.1

7.2

1.2.1

VCO Unit: The difference output from the counter unit passes through the
active low pass filter (Q351 through Q3563), and goes into the VCO D351,
D352 and Q354, and controls the VCO frequency. The output of the VCO is
amplified by Q356, and fed into the local unit PLL mixer Q256. On the other
hand, the output of the VCO is also amplified by 0355, which produces the
local frequency for both transmit and receive.

Display Unit: The desired BCD code is selected by the channel selector, and
decoded by ICB51 through ICE53, and it drives the LED display

POWER SUPPLY CIRCUIT

DC input from the power connector is regulated by 0551 through 0553, and
13.6V DC is selected for transmit and receive. 0557 and (568 are worked as
protector circuit. When the excessive power happens to be supplied in trans-
mit or receive, (0558 is automatically cut off and protects the circuits from
the damage. |1CBO1 is used for a BV regulator for the TTL and C-MOS, 0554,
0555 and OB01 regulate the final unit as high-low power controller, DB53,
D664 and O866 are activated by APC unit, and unlock signal of the counter
unit, and regulate 0555 to shut down the transmit power,

SECTION 7. ALIGNMENT PROCEDURE

GENERAL

THE 13-510 HAS BEEN FACTORY ALIGNED USING TECHNIQUES AND
TEST EQUIPMENTS NOT NORMALLY AVAILABLE TO THE SERVICE
TECHNICIAN, IT SHOULD NOT BE MECESSARY TO PERFORM ANY
ALIGNMENT ON THE UNIT AS RECEIVED FROM THE FACTORY. IN THE
EVENT OF COMPONENT FAILURE, ANY REALIGNMENT WILL BE MINI-
MAL. IF IT APPEARS THAT ANY LARGE DEGREE OF REALIGNMENT 15
REQUIRED, THOROQUGHLY CHECK THE REPLACEMENT COMPONENT
BEFORE PROCEEDING.

PHASE LOCKED LOOP CIRCUIT

Equipment Required:;

a) 13.8V DC Power Source [JA].
hi Synchroscops {DC to more than 150MHz)
cl Frequency Counter [More than 150MHz)

T



81
6.1.1

6.1.2

613

6.22

631

SECTION 6. CIRCUIT DESCRIPTION
RECEIVER CIRCUIT

RF Unit: Signal from the antenna connector passes through the dual-tured band
pass filter, and is amplitied by 101, and fed into FT101 a 3secton helical re-
worator The signal is then mixed with signal from the VCO unit by Q102 First mix-
er, and peoduces firgt IF 16.9MMH

IF Unit: Signal from the AF unit passes through FT151 4-section monalythic
crysial filier, snd i amplified by D151 first IF AMP_, and is minod with signal from
(153, 164285 MHz Second IF passes through FT152 ceramc filter, and s imited
in amphification by 1C151 and 152, The AF sgnal o detected by FT153 ceramic
disc-iminator, and fed into the AF unit,

AF Unit: AF sional from the IF unit & amplibied by Q203 and 1C202. and drves
the speaker, while noise sgnal trom the IF unit = amplilied by 1C201 and Q201,
and detected by D207 and D202, and drives switching transistor. 0202 controls
(203 AF amplifier and activates squelch,

TRANSMITTER CIRCUIT

Tx Driver Stage Unit:  Signal from the VCO and Signal which i selected from
X701 1o X706 and oscilated by Q706 in IF anit are mixed with bolanced mixer
0401 and 0402, and produce mixer autput in the 146 MH: band That sgral &
then amplified by 0403, 0404 and G405, and drives the fmal unit.

Final Unit: Output from the transmit driver unit is ampiitied by U457, U4S2
and 0453 into a2 25wall outpul which is supplied into the APC unit.  Signal
from the final unit passes through the SWR bridge, diode switch D503 and
D504, and also passes through Jsecton low pass fiter, and produces 2hwett
output which s supplied into the APC unit.

PHASE LOCKED LOOP CIRCUIT

Local Unit: Crystals X251 and X252 ame selecied by santching transsions
Qz61 and (252, and we oscilsted by Q253. Oscillation output is multipled
three times by Q254, and again multiplied three tme by LEZB5, and then it 15
fed into PLL mixer 0256 Simultaneously fed into Q256 is the output of
VCO unit, and PLL IF (4000 - & 995MHr) is produced.

Counter Unit: The PLL IF s amplified by Q304 generated by Q303 and fed
into 1IC304, This signal is divided in half by 1C304. It is than program-diviciad
by 301, to produce an outpu! of Z5EHz. On the ather hand, X301(10_24MHz)
is osciflated by 0306, and fted into IC304 through driver OQ308. Here agan,
the signal frequency i divided in Fall by IC304, and fed into IC301, where
the output of 11024 (5 KHr) is produced,




5.3.2

5.3.3

5.4

5.4

5.4.2

5.4.3

Carafully adjust the squelch cantrol clockwise until Hie audio noise jUst dspREars.
This is the proper sguelch threstokd setting angd must be done when no sigrial 15
present,  Your transceiver will now remain silent until an incoming sigral is recen-
ed which opens the sguelch, 1T the squelch is unstabla dua 10 ihe recention of weak
or unstable stations, adjust the squelch contral Turther until the proper threshold s
wbrtained.

The & metar indicates the signal strangth of the incoming statians and 5 cabibrated
in S units. An input signal of approximataly e Wowill provide an S8 reading.

TRANSMITTER

The operation of the transmitter and receiver is controlled by the push-to-talk
switch located on the sida of the microphone, When deprossed, the transmitior s
placed into operation and the recaver becomes inoperative. When refeased, the ra-
coiver iz automatically restored to operaticn and, @t ke same time the transmittar
becomeas inoperative,

Place the DUFLEXMSIMPLEX swilch ic aither the DUPLEX or SIMPLEX position
at your desire. |n the DUPLEX position, TX OFFSET switch activates and DU
LEX |NDICATOR LIGHT illuminates, In the —B00 positan on TX OFFSET
switch, the transceiver transmits at the tregquency of —-G00kH:z than Receiver fra-
gquency and in the =B00 position, the transceiver transmits at the fraguency ot
+E00 kHe

Place the HELOW poweer swiich in either the Bl on LW position IjHFJE‘!'IdEr'IT. on
the rance of desired communications. In tha H pasizion, the transcoiver oparatas at
full 26 watt power for maximum outputl. In the LOW position, the [ransceiver
ooerates at one wat! o power. When using the transceiver as a driver or exciter for
a linear amplifier the HI-LOW powsr switch can be s2t to the LOW power position
and the power output adjusted as described n the Power Supply section, Thiz will
provide the required amount of drive for (he linear amglifier without wasting
PIEREr 10 Swarnng resistors, €1,

When pushing the PT T ipust-to-talk} bistton an the microphone, The TX INDICA -
TOR LIGHT is luminated and the METER provides dn indication of relative power
autput of the transmittar, The ponter will b2 on or near e red mark on tha metar
sealewhen on high power and just 8 little over ong on low powsr.

NOTE: Do not attempt to transmit unlass your antenna is prapesly connected,



4.2.1

422
4.2.3.

4.2.4.

5.1
g.1.1
5.2

513

b.2

5.2.1

5.2.2

5.3
B.3:1

ANTENNA CONNECTOR: Accepis standarg PL-258 coaxial cennectar,

Nate: Some transceivars may come with a metric threaded connector. 11 this s tha
case, 8 mating metric PL-259 is supplied also. Most PL-259 connectars will mate
satisfactorily if care is taken 1o seat them properiy. |1 vou have ditficulty, try & dif
ferent make of PL-2560,

POWER CONNECTOR: For usewith supplied power cord.

EXTERNAL SPEAKER JACK: This jack mates with the accessory Cxt. Sposker
Plug supplied for external B chm spesker on headsatl use. The use of this jack will
dizable the internal speaker.

ACCESSORY JACK: Accepts accamory ! prong plug supplied for tome-burst and
discriminator meter.

It would have as conmechions

1. Blank 7 __®

2. Tranamit keyed 12 VDO positive o Lo P
3.  Discriminator meter connection o %

4. Ground R aler
2. Tone audio mput (10 @) 2 3

8. Ground

?.. 'Blank

SECTION 5. OPERATING INSTRUCTIONS

INITIAL PREPARATIONS
Connect the microphong 1o the m aropbong jack

Connect the antenna 1o the antenna coax connector, Make sure the coas line is of
the correct impedance {50 ohms) and is neither shorted nor apen circuited,

Make sure tha volums contral is in the off position and the squeich control is in the
maximum counterclockwise cosition, The red lead sqouwid be connected 1o The
pogitive sida of the power source and the black leag 1o the negative side. In the
avan that these |eads are improperly connected, the 13-510 will motl funclion, No
damage will be incurred since pratactian is provided n the 13570 for this purpose.

QOPERATION

Rotate the volume control clockwise g few degrees until the switch snaps into the
O position, and LED frequency display an the channel window and S/8F meer
will e iluminated

Adjust BAND MHez, 100kHz and 10kHz selector switches to the desired frequency

RECEIVER

Advance the volume control (o the desired sudio level, it no signal is present.

S



416 BAMND MHz SELECTOR SWITCH: [his four position rotary Switch- selects
the desired frequency digit on MHz from &€ to 7 and simultansously aclivates
| ED disolay on the channel window. Mote that the digits 714" are fixed and
back lighted when the power is "GN

4.1.7 TX OFFSET SWITCH: In the DUFLEX position an DUPLEX/SIMPLEX switch,
this swilch activates and is usas for Repester opesation and ditfersnt Trequency
operation,  “—800" position shifts Transmil frequency by —G00 KHz against
mecaiver frequency. Note, in this cage, that the lrequency on the LED disglay co-
incide Baceiver freguency. Alsn, "46007 position shifts Transmit frequency
by +600 KHz asgainst Receiver frequency, “A" ang "B positions make it pos-
sible to set optional shifting frequencies by putting additional crystals. The 1ol-
crwviryg 15 computation of additonat crystal traguancy

16.0900 MHz + desired shifting frequency = crystal freguenoy
Ex- In case of "800 KH:" of shifting trequency
16900 MHz — 800 KHz = 16100 MHz lcrystal Trequencyl

4.1.8 DUPLEX/SIMPLEX SWITCH:
C"DUPLEX" position:  The unit 15 st to DUPLEX operating which aciwvales
T OFFSET SWITCH
“SIMPLEX" position;  The unit is set to SIMPLEX operation which commun
cates on the same frequenay of Transmit and Receive

419 5 KHz SWITCH: This switch increases operating freguency by b KHz and simul-
tanecushy activates LED display on the channel window.

4.1.10 S/AF PWR METER: Shows feld strength af the signal when recering and re-
lative tranemitter HF oulput power

4.1.11 DUPLEX INDICATOR LIGHT: Lights brsghtly when DUPLEX switch 1s
activated

4.1.12 TX INDICATOR LIGHT: Lights orightby when transmitiing

4113 MICROPHONE JACK: Accopts 4 prong mike plug suppied on microphone.

42 REAR PANEL CONTROLS

AMTENNA COKKECTOR
(4.2:1]

POWE R CONNECTOR
14.2.2|

__ EETERMALSFEFAKEH IACK
2.3

ACCESEDRAY JACK
4. 3.4h




SECTION 4, CONTROL FUNCTIONS

4.1 FRONT PANEL CONTROLS
S5/RF PWR METER
14,1100 b KHz SWITCH
i4.1.9
RS SRR DUPL I:."{I.-;SI:-.'IEF: LEX SWITCH
TH INDICATOR LIGHT . DUPLEX INCHCATOR
"“-‘i“?' | |LIGHT (4.1.11)
. s
Y RBLlS . I
‘t"" P R e T = o HMPIEE B
L] =i &
Jia l Wa -rr.-i l| L
| TE GEISET |
MICROFHONE JACK | TX OFFSET SWITCH
(4.1.13! | 417
Hi— LOW SWITCH BAND MHz SELECTOR SWITCH
14.1.33 14.1.41
SOUELCH CONTROL 100 KHz SELECTOR SWITCH
i4.1.21 i 14.1.5]
OM=3FF VDLUME CONTROL  #) KEH: SELECTDR SWITCH
i4.1.1] (4.1
4,11 ON-OFF/VOLUME CONTROL: Apglies power to receiver and adjusts desired
hevol af sooand
412 S5QUELCH CONTROL: Silences background noise in the abssnce of a received
signal when proger iy adjusied
413 HI-LOW SWITCH:
TLOWT position:  transrmitier 15 powesrsd gt the 1 owatt leval
“HIGHT position: transmitter is powersd at the 25 watts level
414 10 KHz SELECTOR SWITCH: Phe inmer switch sslects the desired frequency
cliget o 0 KM Tram O ta 8 and simultansepushy activates LED display on the
channel window,
415 100 KHz SELECTOR SWITCH: The outer switch selects the desired frequency

digit or 100 EHz from O to 9 and simulianeousky activates LED display on the
channel window,
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Antenna:

The mast impartant single item that will influence the porformance of any coms-
munication system is the antenna Faor that raason, a good, highoguality, gain
antenna of 50 ohms impedance is recommended. When adjusting your antenna,
whether maobile ar fixed, oy all means tollow the manulfaciurer’s instructiong.
There are some pittalls 10 be aware of, For example, do net attampt 10 53jUst anl
antenna for lowest VEWR whan using a dione YSIWE mater not engineerad for
WHF apphications.  Such readings will invariably have an errar of 40% or more,
Rather, use an in line watt meter similar to the Drake Wh'—4 or Bird Made! 23
with WHF cartrigge. Further, when adjusting a mobile antenna, do so with tha
mator running preferably above normal aaling speed, This will insure propar
woltage leval to the transceivar

Do not became alarmed if your transcener Tails to fransmil at time dunng the
antenna tune up procesure. Bemember, your (ransceiver bas d built-in Automatic
Protection Circuit UAPC) that will disable the transmitter if excessive WEWR,
o shiort coaxial linge or connector, or ather antenng deficiency is prasent, A guick
chack on a good 50 ohm dummy load will show the transcewer 10 o8 witar King.
The difficulty will lie with the antenna or its transmissicn (ing

The 8F coaxial connector on the rear chassis mates with a standard FPL:265
cannectar,

Microphona:

& high quality dynamic microphong s sugphied with your tramsogiver,  Maredy
plug it into the proper receptacle on the frond panel.  Should you wish 10 use
5 differant microphone, make certain it is of the low impedance type (600 ahms).
Particular care should be exercised in wiring also, as the internal electronic,
switching system is depandant upon it See the sehamatic tar the proger hook U
Under Ao ciresmstances use a “gain preamp’ type microghone.  The audio sys-
rem in your transceiver & more than adeguate and additional preamplification 5
UTINECESSETY To use this class of microphone is to nvite distortion &and pos-
sibla damage 1o the fransceiver,

— 4
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SECTION 3. INSTALLATION

Unpacking:

Cargfully remove your transceiver from the packing carton and examine it for
signs of shipping damage, Should any shipping damage be apparent, notify the
deliverng carrier or dealer immediately, stating the full extent of the damage,
It is recommended yvou keep the shipging carton. In the avent slarage, moving,
e reshipment becomes nocessary, they come in handy, Accessory hardware,
canles, etc., are packed with the transceiver. Make sure you have not overlooked
anything.

Location:

Whera vou place the transceiver in yvour autorobile is ngt eritical and should be
aoverned oy converence agnd accessibility entirely.  Since the unit is so compact,
many mozile possibilities present themselves. In general, the mohile mounting
pracket will grovide you with some guide a5 to placement. Any place whare
it can be mounted with metal screws, holts, or goprivets will work, For base
station operalian, the oracket for desk top use s useful,

Power Requirements:

The transceiver s suppbied ready to ogerate fram any requlated 13.8Y DC, 7.0
ampere negative ground source. An anamobile, 12 velt, negative ground, system
Is ususlly more than adegquate, Some note must be taken, howsaver, to the con-
dition of the vehicle's slectrical system,  Problems such as low batiery, warn
generatorfaliernator, pacr woltage regulater, ete, will impair operation or WO
frarsceiver as well as the vehicls,

High noise generation or low voltaae delivery can be traced to these deficiencies,
It an AC power supply s used with yvour transceiver, make certain it is adesuataly
requlated for both voltage and current,  Low valiage while under load will not
pfoduce satisfactory resuils from your transceiver, Receiver gain and transmitter
onitput willoe greatly impaired

Caution: Excessive Vollage (above 16VDC) will cause damags 10 vour rans-
caiver.  Be sure o check the source vollage before connecting the
ponwer cord

Included  wath your transceiver s a DO poweer cable. The red wiro is positive (=]
andd tha black wire is negative (—). I vour mobile installation permits, i1 s best 1o
connect these dircctly o the battery terminals,  This arrangement efiminates
randirn noise and ransient spikas sometimes found spemging from gutomotive
accessory wiring. T such an arrangement is not possitle, then sny convenient B
lead. in the interior of the vehicie and the negative frame can be utilized. Your
transcewer provides an nternal DO fitter that will take out the large amount ol
transient ditticuities anyway, Bamember, the unil operaies of A pegative ground
system only of cannct be used in@ positive ground automobile,

=



ACCESSORIES

Tha tallowing accessaries for the model 13-510 are ingluded.

11 Microphone (dynamic typa) ., ..., o e e T et =]
2l Microphonehangar .. .. ... ..., alme L e e pars ok
3] Sparefuse [JA)....... A i A e ) sl e 1
4]  Mounting brocket . .. . (o e e e T sk e s o
8)  Instruction manual .. _ . . ot e A i T |
B Product information card . ... .o e e e e 1
Fl  EXT Speaker phig, . 0 o otoL 1 VR, . LY T oA
81 Accesory plug ;oo e L ey A e PRy o ey

SECTION 2. GENERAL INFORMATION

The 13-510 is a sophisticated solid state smateur radio transceiver employing phase
Lacked Loop circuitry, Operating on full 2 meter bands between 144 ta 148 MHz, this
unit offers many advanced, modern features. Its entire construction is modular with all
major electronic circuits built on separated circuits boards. The 13-510 includes mary
features found as extras on other transceivars, Included in the pauipment are 25 walts BF
output power on “HI™ position, no channel crystals required, B00 channels selectabla for
both transmit and receive in & KHz steps, LED frequency display, automatic repeater SRt
with 2800 KHz transmit frequency shift for duple operations. As other special feature, it
provides an sccessory of bracket for desk-top usa, which makas the transceiver ideal for
base station operation by using an external power supply, as well as mooile operation,



SECTION 1. SPECIFICATIONS

GENERAL

Frequancy Coverpge
MNumber of Transistors

Madulation Type
Powar Voltage
Current Drain

Antenna Impedance
Sarn
Wesght

TRANSMITTER
AF Power Output

Fraguency Conirol
Channals

Duples Operations
Fraguency Deviation

Audia Input
Modulation System
Microphone

RECEIVER

Recaplion Freguencies
Aeception System
Intermediate Fraguences

Sensiivity

Spurious Response
Squelch Threshold

Band Width

Saloctvity

Audio oulpul Dol
Audio putput impedance
Fraguancy Controls

144 00 1o 148.00 MHz
Transistors,

FET...

A

Diodes . . .

F3

DC 13.8V * 16% Negative ground
Transmit

Hi (25W) Aversge

Low (1W) Average.

Hocaive Average

50 ohms

2-3/%" (H) = 6-4/5 (W) x 8-3/5" (D)

30kg, 6.6bs

Hi ..

Low. ... .. T -
Phase Locked Loop (PLL)

BO0 channels in 144 to 148 MHz
(10 KHz steps +5 KHz shift upl

+600 EHz or —600 KHz Transmitter shift

Adjustable between 3 to 16 KHz
MNormal 5 KHz

600 ohms

Direct FM (Reactance)

0 BA

600 ohms — Dynamic microphona with push

button switch

BO0 channels in 144 to 148 MH2
Doubite Supershetendy ne

151 |LF. 16.9 MHz

2nd | F. 455 KHz

{a) Better than 0.5uV 20 dB quieting

b} S+MN/N at 0.3V input 12dB or more

-G048

Less than 0.3uV

+7 BKHz at GdB down
t 15K Hz at 70dB down
1.6W

B ohms

PLL (VCO) 127.1MHz 1o 131.1MHz, No Dubling



LIMITED WARRANTY

s b

Midiand Internatipnal Corporabion will repair or replace. at its option, wilhoul charge, any
Midland cilizens band, marng and amatour fransceiver, cittizans band last matar, wealhar
manitor, and scanning recener which fails dus to a delast in matenal of workmanship
within 90 days foliowing the initial consumear purchage.

Pk

"

h
o

T

ey
FARKA]

This warranty doas nal include any carrying cases sarphoanss, or lelascopng anlennas
which may be a part of or included with the warranted product, of the cost o labor for
remaoval ar remstakiation of the product n a Yelicie or othar mounting
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Pertormance o any oblgation under this warranty may be obtaingd by returning the
warranted product, freight prepaid, along with groct of the purchase date, to Midland
intermational Corporation, Wamranly Service Degartment, 1690 Morth Topping, Kansas City,
Missaun B4120, o 1 any MIDLAND aUTHORIZED '.-‘-'AHFIANT"I_’ SERVICE STATIOHN,
Warranty irdarmation @nd the focation of tha nearest MIDLAND AUTHORIZED WARRAMTY
SERVICE STATION, may e oblained Dy writing Migland Intermational Corporation,
Warranty Service Department
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