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SECTION 1 — OPERATION

TRANSCEIVER DESCRIFTION

The Wilson MARK Seriet personal portable radio ks an extremely compact, highly reliabie two-way
frequenty modulated (FM) radio designed for operation in the 144-148 MHz frequency rangs, The
MAREK 11 produces 2.5 watts snd the MARK 1V produces 4 warts of power outpul. Up to six chanmnls
s avedlsble snd may bo convenisntly switched as required, A separate speakier and microphone are in-
corporated for better audio quality, The receivar design incorporates foatures 1o assure optimumm sensl:
tivity under congested Interforence prone condltions. A large push-to-talk ransmit switch is prominent:
Iy located on the side of the cose such That it may be operatod conveniently by the thumb or fingurs
for right or left hand operation. A line of convenience accessories ks available for operation and battery
charging.

POWER/VOLUME CONTROL

{See Figuie 21). Activating the knob marked “VOL/OFF™ in the clockwise direction spplies pawer 1o
the unit, Counter-clockwise is off. The VOLUME control stdjusts the sound level from the speaker.
Volume setting dos not affect battery drain during sguelched Ino signal) conditions. If the unit is
operated un-squelched and no dgnal |t heard, the volume should be et a low & possible 10 reduce
battery drain. Volume setting does not affect the transmited signal in any wy.

SOUELCH CONTROL/TONE SWITCH

Proper use of the SQUELCH control prolongs battery life batween charges and prevents reception of
digtracting noige snd interfersnce. Retate the SQUELCH control tully counterciockenis, but do nat
switeh the TONE switch, Rotats tha VIOLUME control clockwise until a “rushing” noise is heard. Ro-
tité the SOUELCH contral clockwise 1o a point just past that in which the backgroudd nodse is cut off
(squelches). This is the normal SQUELCH control setting. Battery life i directly proportionsl to the
smourt of sound coming from the speaker, A low setting of the VOLUME control and kesping the
wnit “yguesiched"” will produce maximeum batteny life. If intermittent reception it a problem, rotate the
SOUELCH controd counter-clockwite. The TONE swinch it incorporated & part of the SOUELCH
control, but is only operational when optional tone equipment is installed.

CHANNMEL SELECTOR SWITCH
The CHAMNEL selector switch iy marked with positions &, B, €, 0, E & F. This allows selection of up
16 $kx channels transmit and raceive, Thin twitch is rotated for soleetion of the desired channed.

MICROPHONE/SPEAKER RECEPTACLE
The MICROPHOME/SPEAKER recaptacie is a six pin connector that provides for eoanection of an
sccesory speaker/mike (SM-2).

PUSH-TO-TALK SWITCH
Depress the PUSH-TO-TALK witch completsly snd hold to tranumit. To receive the reply, misase the
ywiich completely,

MICROPHONE
Tha MICROPHONE it located below the center of the speaker grille. While wransmitting, spesk into the
microphane grille in 8 normal volce from one 1o Two inches vy,

OPERATION AT EXTENDED RANGE
To increase range between unity, the following has besn found effective:
{a) Owient the antenna vertically
() Rotate SOUELCH control counter-clockwise allowing some beckground naise te be heard,
{£] Mowe unit sway from shielding caused by near-by buildings,
{d) Elevate the unit = high & possible aver tho surrounding terrain,
{4} Speak tlowdy snd distinetly into the MICROPHONE or accessory SPEAKERMICROPHOMNE
with your lips about one inch from the grille; do not shout.
{1} Be sure the unit has fully charged barsrbes

ON CHANMEL INTERFERENCE

You might notice that slstiont in other naarby sysema ute your frequency. If the slations afe quite
wesk and stations in your syitem relagively stroang, yeu might be able to adjust the SOUELCH control
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on your unit to reduce the number of calls heard from stations in the other systam, Use of TOME con-
tradled squelch in your system can eliminate interference from other systems,

OPERATIONAL PRECAUTION

Recoption of sxcessively strong signals may cause damage 1o the receiver. Use of this unit in close prox-
imity to @ baso station anfonno or closer than twenty inches from another unit is not recommaended.
Transmission without the antenns may csuss damags to the transmitter, An antonna or a dummy load
showld always be connected to the ANTENMNA recepiscle belore tramsmitting.

BATTERY INFORMATION

I the sound from the speokor of ronge between unit 18 noticably reduced, recharge the battery. New
attesies will reach full charge in 7 hours. After this, batteries should be charged for one and a half 1o
two times b8 long &5 the radio has boen used. Use of the BC-2 desk top charger, WC-14 wall charger or
CC-1 mobile charger is recommended. Mormal charge rate is 110 mA. Mever excesd & 150 ma charge
rate,

SECTION 2 — SPECIFICATIONS
GENERAL
Frequenty rongs . ... ........ 144-148 MHz
Oy D s Six
Chianine| $pacing . , ...... 16 KHz
Dimensions . . . .oceriniinaae. 6~ (W) x 2.45” (W] = 1.8" (D)

(15240 x G2.2 = 4572 mm)

Unieweight ... ... ........... T16a¢¢ (D45 kg inchudes battery pack
U e T e e Rubber costed flaxible
Microphone _ . ... _____ _. .. ... Magnetie inienal or external speaker/mike sccessory (SM-2)

Poswer consumption .. ..., ..... Receive: 15 mA squebched
100 mA full AF output
Tranemit: 500 mA & 2.5W (MARK (1)

BOOD mA B 4.0W (MARK 1V}
Mickel cadmium battery pack
»—'ru:' Cio450° C
HI0 C -058% or less

POWEr SOUIMDE . . .« iccaeuinis
Oiperating temperature , ..., . ...
Ralative humidity ... ..........

RECEIVER
2 L e e L S, 0.3 microvolts for 20 dB quisting
Squebeh sensitivity ... ...000 ... 0025 microvolis or less @ fheeshold
Sabeetivity .. ....ooeennninon .. —B0dB arx 12 KHz
Spurious and iMmage rejestion . ... =60 d8
Aupdio outpul power -, ., ... ... B0 mW @ less than 105 distortion
Frogquancy stability ............ 0.002% from 30" C to +60" C
Crystal frequency ..., ..., .., .. Channel freguency - 10.7 MHz
9
Crysttl type . ..o e HC-25/U or HC-18/U
Intermediate {IF) frequoncies ., . 10,7 MHz & 458 KHz
TRANSMITTER
RAF QLTI o 5 i e e 2.5 watts (MARK 11}
4.0 watts (MARK 1V]
Output iMpedante . ...vuvnwnnin, 50 ohms
Spurious & harmonic rejection . ., —50 dB8
Audlio frequency response . .. +1, —3 dB per octave pre-emphasis characieristos
from 300 1o 3000 Hz
e TR L e e T e 50 dB below 2/3 rated deviation @ 1000 Hr
Frequeney stability ., o0 vrny ey 20.001% fram —30° C o +80° ©
125" € refesence] dopends on crystals
Madulatian, . ... .. Er ARy 16F3; £ 6 KHz for 100% & 1000 H:z
Cryual maultiplieation . ... ... ... 12 times
Covstal tYPe .. oo cvwe s eens s HE-25/U or HC-18/U
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POWER SUPPLY
Prosr SOUPCE . .. .0y eenns . 10.8 VDC nicad battery pack, S00 mAH rating
Cunrent drin . .oveean.n, : Saquelched 16 mA
Rated AF out: 100 mA
Transmit: 500 mA {Z.5W), BOO ma (.0W)
Batiery e ooennnsn... 8 hours: 5% trandmit, 5% receive, DO% standby duty cycle

ACCESSORIES

- S oo Emiernal spesker/micraphans

LC-3 o .iieeiioa .. Leather carrying cass without TTP

LCIP. . oncaia cuw-. Leather carrying case with opening for TTP
BP4 oo - Rechsrgeable nicsd battery pack

1L e R - - Denk ioge baivery chargsr

WEM.  cvvvniinesnninnnnn s Portsble wall changer

GEE] b bl s Mobile charger

FEATURES

Priyiical ...\ 0ooieessenaiss o Light weight, small ruggediy constructed
Enclosure , ...... . High impact LEXAN® case

Silicon fransistors throvghoul, independént voltage regulation

for transmitter, solid 1tate antenna witching (na releyi), two IF
filters, low level audio clipping 1o prevent over modulation,
External speaker/mike connector, sin transmit and receive chanmels.
Lises a Nicod Battery Pack

Srate-of thiAry desigh ..., ...

Fladbilby v saaasniionnnaris

SECTION 3— CIRCUIT DESCRIPTION

GENERAL

The Wilson MARK Sefies it 8 handheld, dusl conversion superheterodyne VHF frequoncy modulated
traniceivar, The framamitter and receiver share a single printed circuit board. The transmittor uses an
Indapandsnt microphone dlement indtalled below the speaker on the speaker grille, A panel connector
is prowvided for an external speaker microphone.

RECEIVER

321 RF Amplifier

Refer 10 the wancoiver block diagram. An incoming signal from the sntenna is coupled through a low
pas filtor, and bandpats filter vo Q1, [(Page 7}, the receiver AF amplifier. The tignal i amplified by 01
sl pasteet thraugh welectivity dements and to the first mixer 02,

3.2.2 First Decillator

Q10, the firsy osciliator, s a crystal oseillator using an HC-25/U fundamen tal erystal, Six eryital posi-
tiond ane available each with individual trimmer copacitors for receiver netting. The output from Q10
emitter it coupled by C13 to the source of 02, the first mixer, Tha following formula can be used to
datermine the fint oicillator crystal frequency.

Crwtal Freguency = Channel Frequency ~10.7
8

3.2.3 First Mixer

The output of O2, the first mixer i tuned by T5 to the difference frequency of the input signaks from
ihe AF amplifier and oacillator multiplier, or 1007 MHz.

3.2.4 Crystsl Filer

The 10.7 MMz manolithic erystal filter, FL1, is located in series with the output of the first mixer, In-
put and outputl impedance maxching is provided by TS and TE. Filter output i link coupled from TH
1o the bute of O3, the first |F amplitier, The crystal filter provides a flat-topoed, extremely steep sided
selectivity curve for superior image rejection,

3.2.5 Second Ducillator

The second oacidiator, & paraliel mode colpines ype operates at 10246 MHE The oscillater output i
taken aff the emitier of 011, the tecond oscillator transistor, and coupled 1o the base of the second
miwer, {4, Ly C21.



3.2.6 Second Mixer

The secand mixer inguts, 10.7 MHz from the eryetal filter and 10245 MHz {rom the second oscillatod
are difference mixed, The collector of D4, the wecond mixer, is connected o the input of 486 KHz
coramic filter FL2. FL2 further improves adjacent channed selectivity and spunious rejection.

327 IF, Limiter

The 455 KH: wecond IF gignal from FL2 is coupled through R17 to the IF smplifier chain made up of
cascade amplifier, Q5, 08, Q7 and Q8. Limiting is provided by 08, The output of the limiter is fod ta
discriminator filtes FL3,

3.2.8 Discriminator
FL3, D2 and DI make up the discriminator. Any unbalance in phase shift which sppesrs soross FL3 b
detecied, causing either D1 or D2 to conduet and develop audio across VR2, the volume control,

3.2.9 Audio

Audio from the discriminator & appdied to & desmphasis network made up of R3O and C33. The de-
amphasis netwark restores the pre-emphaized recelved signal toits erlgingl form, before the transmit-
ter audio pre-emphatired it. The de-amphasized audio is applied o VR2, the volume control, Assdio i
taken off the movable contsct of VR 2 and coupled through C59 to the input of sudic driver 015, QB
im turn dirives the sudio output stage made up of 018, Q17 and Q18

3.2.10 Sguelch

Squelch action ik entirely dependent upon the presence of sbsence of an onrfrequency BF carrier,
‘Whien nio carrier is being received, noiwe is taken from the output of the limiter, 00, This noise com-
ponent it filtered and amplifisd by Q12, and mectitied by 013, When nolee i present, a DC outpat
develops scross the base wwitching transistor 14, Q14 is driven inte saturation, which disables (316 by
remaving the DC voltags,

When an on-frequency carriar B presant, noite level i@ reducad. On the collectar the input of the nalis
reciifier Q13 is reduced to wch low level that 014 s no longer driven into wturation, 014 presenis a
high impedance from collector to ground which returns the voltage to Q15 and 016, the sudic pre-smp
and pre-driver, enabling sudio amplification.

3.2.11 Volwege T-R Switch

Durring receive, G20 ks normally conducting, furnishing roceiver B4 and D7 Iz nonconducting, During
transmit, 030 is switchid an by the PTT switch, which turms off 028 by D7 conducting te ground.
Diode D6 regulates tronsmitter B4,

TRANSMITTER

3.3.1 Introduction

The trandsnitier utilings ten ransistons and two dioder. The transmitter delivers 2.5 watts [MARE I1) or
4 watts [MARE IV] AF cutput power 1o 8 50 chm losd. Refer to the wohematic and transceiver block
disgram, whils following the transmitier circuit description.

31.3.2 Audin

Migrophone sudio 1 smpdifed by 026 and 027, The output of 027 2 ot & level suitable for limiting
and clipping by dicdes D4 and D5, Integrator O28, couples the processed audio through L12, REE and
CB4 to the phase modulator 320, VR s the modulation level [deviation ) control.

3.1.3 Oscillator, Madulator and Integrator

Q18, the oicillator, operstes in 4 colpitts circuit. Output from the emitter of 019 is phase modulated
by Q20 snd applied to the fiest doubler ©21. T10, in the collector of (20 k tuned to twice the Sunds-
mintsl erystal frequency,

3.3.4 Frequency Multiplien

The frequency multiplier stages consists of 021, 022 and 023, Thess stages are amplifiers with the col-
lectors tuned to two of three times the input frequincy, 021 functions & & doubler, 022 a5 a tripler
and X3 os o doubler, Cryswl cscillator output frequencies and deviation are multiplisd a toral of
twalve imes.

3.3.5 Dyiver

OM i a claw C amplifier coupled through matching network L4, C101, C102 and LS to the bate of
G226, 024 amplifies the AF 10 8 power level sdeguate [o drive final amplifier Q25
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BLOCK DIAGRAM

7 ANTENNA
RECEIVER
] 0z FLI 03 it FL2 as ] [ 08 it} FL3
— 1st 10.7 MHz 1st 20d 455 kHz 2nd 2nd 2nd 2nd CaTER 455 kHz
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o J
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RF SWITCH
50 a0 an a1z 013 014 ‘ 015 16 a7
o 15t DSC 2nd 0SC NOISE NOISE ] SQUELCH AF AF AF
o) AMP == RECT. SWITCH === PRE AMP |- DRIVER ouTPUT
5 sc1my 2561311 2501311 25A695 2501311 2501311 25A695 25C1208 SPEAKER
] F=(Fy-10.7)/9 10.245MHz ] SQUELCH VOLUME 18
AF
OUTPUT
25A695
TRANSMITTER
5.0 019 a20 021 022 0z3 024 25
o osc moD oous | _| TRIP DOUB DRIVER PA
[} 25C1815 28C1815 2501923 2se710 25¢710 " o
o
* 024: 25C741 (2.5W)
OO F=Fym2 RX B+ TX B+ Q24A: MRF515 (4W)
/j/; **025: MRF237
ALL
026 027 D4 & D5 az8 029« 030 sorizz (ALL)
M
AMEl WiE LIMITER INTEG. RX REG = TX REG
AN 25A685
sse13te PR 151555 2501311 2501208
MiC i
= BATTERY
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3.3.6 RF Final Amplifier
Q25, the finad amplifier raises the RF power level 1o 2.5 watts output for the Mark 11 or 4 watts for the
Mark 1%, C105, L8, C106 end C107 provide adeguate harmonis attenuation and impedancs matching,

Lowpass filter G108, L10, €108, L11 and G110 provide additional reduction of spuriouws radiation on
transmin and increase off frequency signal rejection on recolwe.

SECTION 4 — SERVICING
GENERAL
READ THIS SECTION CAREFULLY BEFORE SERVICING THE TRANSCEIVER. )
4.1.1 Disassembly

The Wilson MARK 11, MARK IV transcelvers comsist of o single circuit bosrd which includes transmit:
for and receiver components. They can be easily dizswembled sccarding to Figue 5-1, (Page 13), how
i, axtra came should be taken not to beeak any wire or componsnt, sspecially those slong the edge
of the soard. For esier servicing, the back case snd the bottoem plate may be duconnectsd,

4.1.2 General Soldering Information

The saime basic soldering practices used on other printed circuit boards can be implemented, Use a 50
watt temnperatung controlled soldering inon. Apply the amount of heat that will cawse the solder 1o flow
quickly, but do not apply it 100 long. Use & small soldering Tip to prevent older bridges. Do not apply
axcis w0l der. Use & vecuum dossldering dovice to remowe oxcess solder from the clreult board,

4.1.3 Tuning Information
Unnecessary tuning westes valusble senvicing time and can actually degrade the perfommance of & unit if
nol acoamplished by an experienced fochnician.

Use prospor toods anby, sspocially for the slugs in the coll forms. Sectlon 5 includes detailad tuning in-
structicn, Test points referenced are locations on the circuit board only, not Jacks,

4.1.4 Proventive Maintenance

The tramsceiver should be put on a regular maimtenance schedule, and an securatn record of [t porfar-
mance should be maintained, mportant itoms to check ane receiver semiitivity, transmittor fracuesncy,
deviation s power output, See Section 5 lor detailed performance tei.

SWITCHING MALFUNCTION

421 Ta incorporate on extermnal speaker microphone, solld state switching (s usad in the trascceiver. |f
no receive or no tranamit ocewr, check 020, O30, 029 collector should be normally high snd will go
near rero when PTT i pressed. In retumn O30 emitter wall go high.

422 Be sure 029 collecior voltoge will go near 2ero when PTT is pressed, Otherwise, the receiver is al-
ways "ON® and its local cacillator will mix with the transmitting signal and cause tpuricus amitsions,
even though the unit may look like it i working quite normually, Check 029 and D7 for repair.

4.2.3 1t Q30 is shorted snd exhibite some voltaps on recoivi, this will disable sudio amplifier and cause
no receive, Aeplace 030,

RECEIWER MALFUNCTION
4.3.1 General
Receiver can be divided into frent end, 10,7 MHz |F, 485 KHz |F, Squeleh and Aucdio amglifier,

412 Front End Local Oxillator

Connect an RF probe of an oscillomope 1o the emiller of 10, and check ascillation of TE and TO that
they are tunid 1o the 8th harmonic of the erystal, To tune propedy, connect a spocirum analyzer 1o
the sourcs of OF, IF not available, Tollow the instruction of Ssction §, Use of an RF probe i§ not
recommendsd on 02 since the codls might tune to the Bt or 10th harmoniz. D1 can be checked in
circuit By an ohmemetedr. 01 can be checked by an ohmmeber atcodding to the voltage chart.




43.310.7 MHz IF

Caonnect an RF probe or an oscilloscope to the emitter of 11 1o check oscillation, Inject 10.7 MHz
signal to the source of 02, or 1o the base of 03, To st FLT, s monalithic filtér, 2 swoep generator can
be wsed, however, the essiest way 5 1o connect 8 FM signal génerator to J1 whose output is turmed
down to sbout 8 20 dB quieting poant, and is modulated at 1 KHz, 5 KHz doviation, Now tune T5 and
T6 for the minimum sudio distortion. It 4 important to make sure that the generator freguency is
properly st to genarate an IF signal a1 the center of the bandpath of SL2, See Section 5 about the
local gscillstor timmer satting

Improper settings of TS and T8, or & defective FLT will couse audio distortlon and squeleh talkout,

4.3.4 455 KHz IF

05 to 0% consists of two sections of cascade amplifiers and 8 bufier amplifier. Check the voltages of
@ach tradntor following the voltage chart, or do an oscilloscope signal tracing. For & quick gain check,
towch the base of 05 and pick up a local brosdeasting station,

4.3.5 Squeich and Avdio Amplifier

Follow the voltage chart and check the voltages for each transistar, 1f thers & no voltage ar the baso of
015, e whole audio amplifer is disabled, Therefore, make two voltage reading sgualched snd wn-
squolched. The collector voltage of 013 should rise sceoeding to the clozkwise rotation of the squelch
patenti amitor,

4.4 TRANSMITTER MALFUNCTION

44,1 General
Transmitter comits of crystal owillator modulator, multiplier and RF amplifier,

4.4.2 Oscillator Test

Check the line voltage slong DE. It must be a stable 5 velt, Chock wires fram the crystals to the switeh
and from she switch to the base of 019, Connect an AF probe to the erstter of Q19 for an aecillation
check, or connect an shinmetsr 1o TP and shunt a crystal momen tacily. | the voltagn docreases dlight-
Iy, the oscillator stage will be working nosmally,

4.4.3 Modulator
Any inexpensive oscilloscope can be used for faiter cignal tracing, Apply about a 1 KHz audia signal
throwgh pin 1 of J3, or whistle into the micraphone,

4.4.4 Multiphier Test

Follow Section & tramsmittsr alignment procedure and check woltage relationship between [TP1 and
T10, Section 6.2.2) (TP2 and T11, T12, Section 5.2.3) (TP3 and T13, L2, Section 5.2.4). I any coil
doss not tune properly, check the related tuning or resonance capacitor, or coupling and bypass capacs-
tor and the coil itself, To check the trandisters, remove from the circwit board and check with an ahm-
migter. A defective coupling capaciton may cause & unit to appodr to be working normally with the
tuning dlug at slightly difforent positions than normal, Generally when this ocours, spurious emissions
willl b axciisive,

4.4.5 RF Amplifier

I overything else i working normally, and C101, C107 trimmer capacitons are set hallwesy, some
ipowar shoud appear by gradually adjusting L3, If not, check 024 and Q25 Connect a curment mater at
500 ma in the power line, Check if the curront increasss by adjusting L2 and L3, If 5o, 024 may bo
waorking normally. To check 025 it may be easier 9o pull it out from the circuit board, snd do 8 resis-
tance test, If the current resds about 500 mf and O26 gits hot, but ther i no owiput, check for &
short or open circuit between the final matching netwaerk snd J1 with an chmmoter,

SECTION 5 — ALIGNMENT

RECEIVEF
5.1.1 Conntctions and settings
5.1.1.1 Adjust the SOUELCH control to its maximum COW positien and the YOLUME eantral
Just fer emough CW 1o turn the enit on,
5112 Apply power 1o the unit. If you use o battery pack, it must deliver 1008 VDG, if ned, the
it rust be eonnected to a suitable source.
5.1.1.3 Mexmure the 10.8 VDC line ot the collector of 029, It sould s 108 0.3 VDC.

L



5.1.2 Discriminator
The diseriminator is fixed (ceramic resonatarl, nnlllpm: MECESEAry.

5.1.3 First ascillator, multiplier peaking.
TH, FLY, TB and T7 are factory aligned. Do not tewch unless a new filter [FL1J is required 1o be
ingtalled, See Section 4.3.3 for alignment.

5.1.4 Front end peaking.

514

5142
5143

5144

5145

Connect an AF signal penarator funmodulated) to 11 (ant. inputh, Adjest the output of the
generator to about 100 uV set to the channel frequancy: adjust T first, then TO wnil
some quieting occurs, It might be necessary to adjust the crystal trimmers (C34, C35, G386,
C37, C134, C138) to obtain quisting on frequency,

Turn the signal generator output down gradually, adjusting T1 thru T4, Repeat adjust-
maents to TH and TS,

Set the signal generater output to .6 uV and adjust the erystal trimmer for the bast quiet-
ing on the frequency. At this point the discriminator voltege might not show zero voltage
duee to the manufacturers toderance, however, the imporiant thing is that the local oscil-
lator is set to bring tha input signal to the conter of the band pass of FLT and FLZ,

Set tho signal generator output to about 10wV and sweep the generator plus and mines
from the center frequency, The noise level showld come up at about the same freguency
shift both directions.

Set the signal generator to 5 uV output and modulate it at 1 KHz, 3 KHz deviation, &
noise free 1 KHz tone showld be heard from the speakar.

5.1.5 Receiver Performance Test

5.1.5.1

Quieting Sensitivity

1. Connect a ACVTVM 1o the speaker output of 3,

2, Disconnect the unit from the signal generator and twrn the receiver SOUELCH controd toits
maximum COW position, Advance the VOLUME controd wntil the AC-YTVM indicates 1 volt
of noise,

3. Connect the signel generatar (unmodulated output) and advance the attenuator Gl the AC-
WTVM reads .1 valt. This should oteur betweem 3 oW oand .6 uW.

B.1.6 Sguelch Sensitivity and Squelch Talk-Dut

5.1.6.1

5.1.6.2

Disconnect the signal generstor from the wnit. Sot the SQUELCH cantrol to the threshald,
Modulate the signal ganorator 1 KHz, 3 KHz devintion and connect 1o the unit. Tum the
ganorator utpul 10 open the sgueelch. The atteneetor reeding sheuld b between .2 and 3
u¥',

Set the SOQUELCH control full CW position and tum up the signal generator till the squelch
opéns again, The reading should be less than 3wV, Set the signal generator at about 10 uV
and set the SAQUELCH control at thresheld, Tumn up the deviation of the signa! generator
more than & KHz, The squelch should not close again at lews than 7 KHz deviation,

5.1.7 Distortion Test

5.1.7.1
51.7.2
5.1.1.3

5.1.74
5175

Sinad Sengitivity

S0t the signal generator at 4 oV, 3 KHz deviation at 1 KHz,

Turn the YOLUME control half way clockwise. Sat the distortion meter range control te
the “sat level” and range switch to the 20% position,

Adjust the input sengtivity control of the dstortion meter o rmad O dB on the moter scale,
St the range control to “Distortion” and null 1 KHz, adjusting both tuning and nedl,

The meter reading should drop more than 12 dB.

5.1.8 Audio output and distortion determination,

5.18.1
5.18.2
5183

5.1.8.4

Sut the signal generator o 1000 oV output (3 KHE deviation at 1000 Hz).

Set the VOLUME control to produce 2 V RMS across the spoaker terminals,

Set the meter range switch of the distartion meter to “100%" and adjust the input sensi-
tivity eontrol for a full scale reading,

Set the range to swilch to “distortion” and balance out 1 KHz. The meter should indicate
belaw 10 in the 10% position,

T -



5.2 TRANSMITTER ALIGNMENT

5.3

55

52,1 Connections and Settings
5211 Connect a calibrated 5 watt wattmeter and 50 ohm dummy load 1o J1 with a 3 ft. long
RG-58/L cable,
5212 Connict power to the unit.

5.2.2 Oscillator/151 doubler
Attach a DC yoldtmoter 01V range to TP, Adjust T10 shug for a dip.

523 Tripler
Attach a DT voltmeter 0-2V range to TP, Adjust T11 for @ maximum reading. Readjust T1D alter-
nately with T11 for a maximum reading. Adjust T12 for a dip.

52.4 2nd Doubler
Attach a DC voltmeter 0-2V range to TP, Adjust T13 for 2 maximum reading. Read|ust T12 and
T13 alternately for 8 maximum reading, Adjust for a dip on L2, (Spread L2 for highor frequency
coyerage or compress for a lower frequency coverage),

52.5 Driver
While obsoreing the warmmeter, adjust L3 for soma power outpat. Alternately adjust L2 and L3 for
a maximum reading.

§.2.6 Power amplafier
While observing the wattmeter adjust C101 and C107 {20 P, trimmiers] for maximum powever
output.

5.2.7 Repeat 5.2.5 ond 5.2.8 to obtain maximum power out, At this stage never go back to T10-T13
and turn the slugs,

528 Set a crystal trimmer Lo the frequency,

DEVIATION ADJUSTMENT

5.3.1 Connect an audio generator to Pin 1 imike input) terminal of J3. Set to about 100 mi, 1000 He,
(100 mV input |3 about 20 dB gresver than that level required for a 3 KHz deviation).

5.3.2 Set WR3 for 5 KHz deviation. The deviation symmetry should be within 500 Hz

5.3.3 Sweep the sudio genorator frem 300 Hz to 6000 Hz. If the devistion increnses more than 5 KHz,
readjust WAZ,

534 Turn down the audic generator cutput to produce a clean sing wave on the deviation maonitor
scopa at 1000 Hz.

B35 Bwoep the audio generator again from 300 He to 8000 Hz and check B dBfoctave modulation
charsctariatie and 12 dB/octave roll off after 3000 He.

5.1.6 Disconnect the sedis genorator and talk into the microphone 81 normal speech level from one to
e inches sway.

5.1.7 If there it no1 enough deviation, shunt RST mic-gain controd resistor,

5.3.8 Talk loudly into the microphone and watch the deviation monitor. Regardless how loud you
talk, dovistion should not éxceed & KHE.

VOLTAGE, POWER OUTPUT, AND FREQUENCY MEASUREMENTS

541 Couple a frequency counter 1o the unit.

5.4.2 While keying the unit, change the power supply voltzge from B to 12 V. The putput frequency
should not ¢ hange.

5.4.3 St the powwer supgly 1617 volis.

5.4.4 Power outpul should be 2.6 W IMARK 11} or [MARK V).

5.4.5 Orop the voltage 1o 9V, Power should not drop more than one half,

SPURIOUS AND HARMONIC RADIATION MEASUREMENTS

5.5.1 Connect the unit 1o an in-line 30 dB power attenuator T @ spectrum analyzes.

5.5.2 Sa1 the analvzer 1o 100 MHz per diviion and 8 3 MMz resolution, The input atteneator of the
anslyrer showld be se1 on the proper level. Do not overload the analyser.

§.5.3 Key the uniz te transmit. All the spurs must be more than 50 JB below carrier. 56 dB is typical,

5.54 Tune tha analyzer 1o the carrier frequency and set 6 MHzDivision, 300 KHz resolution.

5.5.5 Key the unit to transmit, 11th and 13th harmonics of a crystal should be 70 dB dowm.

—fF=



Use HC-25
or HC-18 Crystals.
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Occasionally a transmit crystal will not adjust to a frequency due to variation in
crystal load capacitance. Rather than obtaining a new crystal, an easy way to bring the
crystal onto frequency is to change the associated 47 pf capacitor to a smaller value if
frequency is too low or a higher value if frequency is too high. Change value in 5 to 10
pf steps (example, 35 pf or 55 pf). Channel A is C67, B is C69, Cis C71, D is C73, Eis
C129, Fis C131.

(TOP OF RADIO)

The following formula can be used to determine the first oscillator crystal frequency:

XTAL FREQ.” = desired Freq. —10.7
For transmit frequency, use : o
XTAL FREQ. TX = desired Freq._
12
*Note: The correlation and load capacity for the Mark Il and Mark 1V is the same as
used for the 1402 and 1405 hand-helds.

FIGURE 5-2 CRYSTAL PLACEMENT DIAGRAM
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BATTERY COVER

REAR CASE

FRONT CASE

£ oW N =

@ *“/ S

DISASSEMBLY

TURN LATCH WITH COIN, AND REMOVE BATTERY Cover anD BATTERY Pack.

Remove scasus@(wo PLACES).

FoR ALIGNMENT ONLY, REMOVE scnsws@(mun PLACES) AND FroNT Case,

FOR REPAIR AND CRYSTAL INSTALLATION, REMOVE scaEws@(Faun PLACES) AND Rear Case.

FIGURE 5-1
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Volume

Squelch

VR3 Deviation
Control

L12
T—

T10
T11
T8

T9

FIGURE 5-3
PARTS PLACEMENT

— 14—

J3 Speaker Microphone
Connector

TXF and the trimmer
TXE and the trimmer
TXD and the trimmer
TXC and the trimmer
T5

TXB and the trimmer
FL1

T6
TXA and the trimmer

RXC and the trimmer
RXB and the trimmer

RXA and the trimmer
T7

FL2
FL3-Discriminator
J2 Charging Jack

Note: For location of RXD, RXE, RXF,
See Page 12, Figure 502)



SECTION 6

PARTS LIST
Notel T: Tantalum Solid Cap.  M: Mylsr
€: Cerarnic Cap, E: Elecirolytic Cap,
CSL: Sitver Mica C8: Sitver Mics
Symb.  Nama Spue, Part @ Symib, “"I'_'I'l Spac.
Q1 Tramsistor  3SHAQM Q16001 R1  Resistor 2K
a2 " JF1033-8 Q10002 i - 22K
a3 ' 25C1923-0 010003 na h 7K
o4 " JF1033-8 Q10002 H : 100 chin
Qs " 25C1923-0 Q10003 o 7 27K
a6 r 25C1311.E Q10004 Re _ 22 chm
a? " 25C1311E Q10004 L = 11 sy
a8 " 25C1311E Q10004 RS = 3.3k
Qo " 25C1311-€ Q10004 R9 P 100 ohm
a1 o 25C1923:0 Q10003 10 & 6.8K
an “ 25C1311-E Q10004 R11 N 22K
a1z - 2SC1311-E Q10004 R12 : 470 chun
a13 - 2506950 Q10005 it B 100 chm
Qs - 2SCI3NE 010004 e : 3 chm
Q15 - 25CI311E Q10004 ] : g
016 " 25M605-D Q10008 i M b
a7 " 25C1200-D Q10006 v . ot
a1 “ 2SAB05.D Q10005 10 L e
a1g . 25C1815Y Q10007 e 3 g
020 " 25C1815Y Q10007 o = o
a1 . 25C1923.0 Q10003 R ; i
Q22 s 28CTI0:D 010008 RZ3 ™ E;SK
023 . 25CT10.0 Q10008 a5 i s
a4 ¥ ZECT4 Q10000 RZ5 - 4.7
02A MRFS15 i -
025 " MRF237 Q16010 2% 3 160K
Q26 o 25C13NE Q10004 id " 33K
az7 - 25C1311.E Q10004 han 1 1K
aza “ 25C1311.E Q10004 R0 : 10K
Q20 " 25C1200-0 010006 ::? = ;g“m
030 2546950 Q10005 - u L,
R33 - 10K
D01 Diode M1-301 010001 A34 o 470 ohm
Doz " IS1B8FM D10002 R35 s 220 ohm
D03 “ IS1BEEM D10002 R36 " 220K
D04 - 151556 010003 R3? - 2.2
Dos = 1515655 D10003 R3g e 10K
D0 - W2050 D10004 R39 - 100 chm
Do7 - 1515866 010003 R40 - 220 ohm
oa - 1001 D10006 Ra1 Hd 220K
R42 " 47K
RA3 - 10K
XF 107 Xl
. R4 - 10K
Filter FMT-154 XE 1001 oiE 25 i
X13 Xtal HC18/U 10,245 MHz i - sl
Znd OS5C, XF 1002 R48 " 18K
R49 it BEK
FL2  Cermic Fil- RS0 - TIOK
ter 455 KHe  LFC12 CF1001 R51 = 2.
R52 - 3.3K
FLE 455 Discrim: R&3 Cid 108 ahim
inator CO1001 R4 2 120 ohm

- 15—
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Symb, Mame Spec. MNote Symb. Name Spec. MHots

ASS  Resistor 470 ohm % Wart c15 Capacitor o c
171 . 230 ohm - cig (5
R&? 54 2.2 ohim " c17 Capocito Rkl c
R&8 2 2.7 ohm o C1i8 o 01 C
RE& - 30 ohm =y €19 = Hill c
G0 " 10K 3 CH nang
RE1 " 10K e c Capacitor &P csL
&2 i 560 ohm " €22 " .m CF
RE3 B 4.7 by ¢33 o 2008 GCSL
B4 - 100 ohm . Cc24 p 4700 ce
RGS g 10K - C¥5 THE 5L
RAGG £ 1K L C26 1ﬁ‘ c
RG7 . 1K o 27 - 4T0P ca
HER ' 10K ur CIB o ATop ca
Ai9 = 3K = CH 2, 16P C5L
AT0 " 100 ahm W I o .m CT
R " 100 abm - ch o 470P c
Az B 100 ohm " 2 - 470 ce
RI3 - 22 abm " c3 iy 033 Moyl an
A4 - a9 ohem P c3a . 0P cT
R75 = 100 ohen - 35 - 0P cT
RG - 76 el " 36 - 20e cT
RI7 - 100K = c37 - 20p cT
RYE " 313K "' c38 23 Rik| L+
A9 A 1.5k o C39 i aap CHPO
&0 = 47K 2 C40 4 150P CMNI1BD
RE1 i 1.5K = C41 0% 108 CsL
RE2 . a7E = C42 o il -1
RE3 i 1.8K kg C43 . Nl [+
Fg = 56K - CA4 4 4.7 16V T
RES - 12K CAS = 1o0e cSL
REG + 6.8K - C4B Bivrd c
RE7 = 4. TK = CA7 o ATP CHNPO
RER X 100 ghvm . c48 = ATP CNPD
RED w7 10K -~ Cag " il c
Ra0 = 22K ol (1] 12 10 T
RO " 220 ohm ki cal " 2 c
A2 - 1K T Cs2 g 10 T
Ao s 470 ohm " -- 1 T
1812 - 470 ohm = e " 4.7 T
RGOS " 10K A C55 ~ 4.7 T
RE7 = 56 obhm o C56 o i} C
C57 " 1 T
Symb, Name Spec. Part # o i g s
WR1 Var. Resistor  Squelch VRI1001 60 = 4'? E
VA2 § Velume VR1002 a , 0033 Wivlar
VR3 Maodulation VR1003 ci2 73 £
Symb.  Mame Spac. Note C53 = 00 c
4] Capacitor 4708 ce Ch4 . 00 c
= o 15P &5L CE5 = 100 E
o] " ] [+ L] - 47 E
C4 i Ch7 oy 47P CHPD
Cs Capacitor bl CsL CEE = 0P cT
ci s ar L CEY ¥ 47P CNPD
c? ) om £ £ : 20 cT
=] £ 00 c CT p 4P MPO
(=) W el = c12 - 200 CcT
cig n ar CaL c1a s 470 CHPO
c11 5 1#® CEL cT4 . 208 cT
ciz N T C5L (. 00 c
ci13 ' aae CsL CTe 0P CH750
Ci4 fone cr7 = P CHN750

-1 =



Symb.  Marme

c7a
cra

ca1
caz

CBd
CHE

ca?

cog
ca1

100
c1o1

cio2
cC103
C104
C106
C106
cio7
ci08
ci109
ciio
cin

ci1iz2
c113
Ci14
C116
C116
ci117
ciia
c119
C120
ciz21

ci122
c123
Ci124
C135
C126
ci27
C1ig
c129
C130
ci1a

Claz
C133
134

C136
Ci138
c137
c138

2. T % 2.2 1

1 13-

s PP

Symb. Name Spac.
G139  Capacitor 22
Symb. MName Spec
L1 RFC 290 pH
L2 Caoil Air Wound
L3 Coil Air Waund
L4 Cail Alr Wound
LS Cail Air Wound
LG RAFC Wound an
Resistor
L7 Cail Adr Weound
LE Cail Air Wound
Le Codl Adr Woumad
L10 Cail Abr Wound
L1t Cail Abr Wousned
L12 RFC 22 mH
51

sC2
sC3
T
T2
T3
T4
TS
T6
T7
T8
T8
T10
T
T2
T3
5P1
ME1
51
£2
53

K1
K2
K3
HE
J3
|

n
ROE

Shinlded Coil Alr Wound

RX Cail
RX Coil
RX Coil
RX Cadl
10,7 Coidl
0.7 Cail
0.7 Cail
L0 Cail
L0 Cail
= Cail
TX Cail
™ Cail
TX Cail
Speaker & ohm
Mic Element

6 ch Seiector Switch
FTT Micro Switch
Part of VRZ

Enob Valume
Knob Sgueich
Knob Channel

Heat Sink Final

B Pin Fomale Conn.

6 Pin Male Jack for FP1016
BMC Ant. Conn. Female
Rubber Flex Ant 146 MHz

GCenter Screws for Rear Case:
2 x 56 by 3/16 Flat Hesd Block Oxide

Serews for Top and Bottom

d - 40 x %' Black Ontide

Mote

Part %
L1000t
L0002
L1000z
L0002
L0003

L 10004
L1 0006
L 10006
L 10007
L10008
L 10008
L 10008

T10001
T10001
T10001
T10001
T10002
T10002
T10002
T10003
T1e003
T10004
T10004
T10004
T 10004

SP1001
ME 1001
561001
SM 1001

KM10a1
KHN1001
KN 1002
HS1001
FCiD16
MPI016
FCu001
ROS101



bz cozsun

=~ . —I—
s

W

hsa22
——
2 * h
4
ces 1o0u(e)

—F—

86 a7u(E)

—F-

zos

06 WZ050

c118 15,

89 39p1s)

9

e
NI oz 93wy
—

t

Q

T

QO

o
C7347P(N) e&‘dp) i
/
—

i 3
@iy
i
® |e
cos 200 Y T“
e
€35 200 % ;
b | S ']g
g
2
€34 20P =
%‘
-
] i
z &
cipal 2# sy e
X 5 =
e ;-Ln \
AN
Pad—_ ¥\\}
g £
3 ré =
as 2 ¥
T I{ zscres .
2

sl o2 a8 e
SN R [T A
T A

T e
e

(St 11 “““W
s

(5V4¢ 213,

.
—NE

75100

M

e
3 cegds
T
S

~I—
#7210
——
1 98 27015)
i s 13

| NFT
. | T8

3
- L6 \,z
R76 75 1&
23

Al

g_l_ T 20,
g w2228 °."‘"“' 18 13
T 0 o ,‘%@’ TE
470P8) €104 47(T) v &

9

&

B¢ i

CIRCUIT BOARD OVERLAY

~18—



VOLTAGE MEASUREMENTS

RECEIVER:
FETS o1 G2 s O
a 0 50 0.32 10.4
0z o | T o8
e 0 o 12 9.2
TRANSISTORS E B c
a3 0.95 1.25 10.2
s | o | os | 10 |
s 49 52 6.0
A 0.60 13
[ o8 T as 50 | 66
) T o T oe0 1.3
—ew | 2z | 28 | &e
an T 0.75 330
a1z 0 Y 500
o1z | wonoo | 8s(00 | 40
o | om | ose) | o o
_l:iu 04{72 | o 68 | noma
a6 0 (100) | 1100921 | 11.0(66)
a7 | o3(e0) | o 68 | oo
 am | o3(sm | oM | O 0
[ ) indicstes that squeich is open
TRANSMITTER:
TRANSISTORS E B c
0w 1 w8 1 24 | &y
az0 10| 4 | a0
az 04| B 5.0
az2 1.3 e | 0
oz | 4 | o | wo[osl
e | o | o | tsieg |
e’ | o o 11.0
aze 0 06 1.0
B
028 0z | o8 | 18
SWITCHING: L=
TRANSISTORS E B c
oz 1031020 | 11.0008 | 1.0011.0)
| a3 MO0 | no@s |0 (104

{  Jindicates transmit imode
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